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This NACE International standard represents a consensus of those individual members 
who have reviewed this document, its scope, and provisions. Its acceptance does not in 
any respect preclude anyone, whether he or she has adopted the standard or not, from 
manufacturing, marketing, purchasing, or using products, processes, or procedures not 
in conformance with this standard. Nothing contained in this NACE standard is to be con-
strued as granting any right, by implication or otherwise, to manufacture, sell, or use in 
connection with any method, apparatus, or product covered by letters patent, or as in-
demnifying or protecting anyone against liability for infringement of letters patent. This 
standard represents minimum requirements and should in no way be interpreted as a 
restriction on the use of better procedures or materials. Neither is this standard intended 
to apply in all cases relating to the subject. Unpredictable circumstances may negate the 
usefulness of this standard in specific instances. NACE assumes no responsibility for the 
interpretation or use of this standard by other parties and accepts responsibility for only 
those official NACE interpretations issued by NACE in accordance with its governing 
procedures and policies which preclude the issuance of interpretations by individual vol-
unteers. 

Users of this NACE standard are responsible for reviewing appropriate health, safety, 
environmental, and regulatory documents and for determining their applicability in rela-
tion to this standard prior to its use. This NACE standard may not necessarily address all 
potential health and safety problems or environmental hazards associated with the use 
of materials, equipment, and/or operations detailed or referred to within this standard. 
Users of this NACE standard are also responsible for establishing appropriate health, 
safety, and environmental protection practices, in consultation with appropriate regula-
tory authorities if necessary, to achieve compliance with any existing applicable regula-
tory requirements prior to the use of this standard. 

CAUTIONARY NOTICE: NACE standards are subject to periodic review, and may be re-
vised or withdrawn at any time in accordance with NACE technical committee proce-
dures. NACE requires that action be taken to reaffirm, revise, or withdraw this standard 
no later than five years from the date of initial publication and subsequently from the date 
of each reaffirmation or revision. The user is cautioned to obtain the latest edition. Pur-
chasers of NACE standards may receive current information on all standards and other 
NACE publications by contacting the NACE FirstService Department, 15835 Park Ten 
Place, Houston, TX 77084-5145 (telephone +1 281-228-6200).

ABSTRACT
This NACE International standard is specif-
ically targeted for use by tank car owners, 
operators, and repairers who are seeking 
guidance in complying with federal regula-
tions regarding interior coating/lining condi-
tion data collection and analysis. This stan-
dard provides guidelines for inspecting, 
rating, and documenting the condition of 
interior coatings and linings in tank cars. 
Additionally, procedures for determining 
disposition of coatings/linings in various 
stages of distress are outlined, as well as a 
mechanism for constructive reaction when 
it becomes apparent that interval lengths 
require adjustment. There are three non-
mandatory Appendixes that provide an ex-
ample of a coating condition ratings system; 
an example of a disposition schedule based 
on the example coating condition rating 
system; and an example of a coating in-
spection form as well as a tank car map. It 
should be noted that issues similar to those 
discussed here may arise with other bulk 
liquid transportation containers, and this 
document may find applicability in those 
areas as well.
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Foreword

Representatives of the chemical processing industries, railroads, government authori-
ties, railroad tank car (hereafter referred to as “tank cars”) builders and owners, as well as 
lining manufacturers and applicators, have been working together to address and elimi-
nate accidental releases of tank car ladings. A portion of these efforts have focused on 
the use of coatings and linings to combat the potentially corrosive effects of ladings on 
the tank car tank. The U.S. Code of Federal Regulations (CFR)(1) Title 49, Part 1801 requires 
that an inspection and maintenance plan be incorporated into coated/lined packaging 
schemes for ladings considered corrosive to steel tank car tanks.1 

The Association of American Railroads (AAR)(2) standard AAR M-1002 Appendix L de-
fines “corrosive” and gives some general guidance regarding development and length of 
coating/lining inspection/maintenance intervals.2 NACE Publication 43108 lists inspec-
tion intervals typically used by shippers of these chemicals for various interior coating 
and lining types.3 How the coating/lining condition is evaluated, and what actions are 
taken are the purview of the coating/lining owner (as distinguished from and not neces-
sarily the same as the tank car owner), and defined as the party responsible for bearing 
the cost of the maintenance of the lining or coating.3 

This NACE International standard is specifically targeted for use by tank car owners, op-
erators, and repairers who are seeking guidance in complying with federal regulations 
regarding interior coating/lining condition data collection and analysis. It should be not-
ed that issues similar to those discussed here may arise with other bulk liquid transpor-
tation containers, and this document may find applicability in those areas as well. 

With reference to rubber and other sheet linings: Although this standard is intended pri-
marily for spray coatings, the concepts presented can be applied to sheet linings as well. 
However, details for the assessment of sheet lining conditions are not specifically in-
cluded in this standard.

This standard was prepared in 2016 by NACE Task Group (TG) 444, “Guidelines for Data 
Collection and Analysis of Railroad Tank Car Interior Coating/Lining Condition.” This TG is 
administered by Specific Technology Group (STG) 43, “Land Transportation”; and is 
sponsored by STG 02, “Coatings and Linings, Protective: Atmospheric”; and STG 03, 
“Coatings and Linings, Protective: Immersion and Buried Service.” This standard is is-
sued by NACE under the auspices of STG 43.

In NACE standards, the terms shall, 
must, should, and may are used in ac-
cordance with the definitions of these 
terms in the NACE Publications Style 
Manual. The terms shall and must are 
used to state a requirement, and are con-
sidered mandatory. The term should is 
used to state something good and is rec-
ommended, but is not considered man-
datory. The term may is used to state 
something considered optional.

(1) U.S. Government Printing Office, 732 N. Capitol Street, NW, Washington, DC 20401. 
(2) Association of American Railroads (AAR), 50 F Street, NW, Washington, DC 20001-1564.
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Section 1: General

	 This standard provides guidelines for inspecting, rating, and documenting the 
condition of interior coatings and linings in tank cars. Additionally, procedures for 
determining disposition of coatings/linings in various stages of distress are out-
lined, as well as a mechanism for constructive reaction when it becomes apparent 
that interval lengths require adjustment. Appendix A (nonmandatory) provides an 
example of a coating condition ratings system. Appendix B (nonmandatory) gives 
an example of a disposition schedule based on the example coating condition 
rating system. Appendix C (nonmandatory) provides an example of a coating in-
spection form as well as a tank car map. 

Section 2: Instructions/Technique

2.1	 The training and qualification of personnel performing and assessing coating/lin-
ing examinations as described in this document shall, at a minimum, be in accor-
dance with AAR M-1002 or NACE SP0398.4

2.2	 All applicable safety and health regulations and procedures should be followed 
when entering railcars. Pertinent documents such as local and national govern-
ment regulations, safety data sheets (SDS), and company facility-specific policies 
should be consulted for more details.

2.3	 Any residues or objects that interfere with proper examination of the coated/lined 
surfaces shall be removed.

2.4	 Precautions should be taken to avoid damaging the existing coating/lining during 
the inspection. (Example: Using protective covers/cushions for shoes, ladders, 
stepboards, tools, etc.)

2.5	 The coating/lining shall be visually examined and documentation of its condition 
recorded. A two-step procedure shall be used: 

2.5.1	 An initial inspection in which a general impression of the coating/lining 
condition is ascertained and recorded; 

2.5.2	 Followed by a detailed inspection conducted using a bright viewing light 
(e.g., 500 lx/50 foot candles) impinging at a highly acute angle (almost parallel) to 
the surface. 

2.6	 The condition inspection documentation shall encompass all coated/lined interior 
surfaces; record all types, sizes, and locations of defects or degradation, such as 
but not limited to the following:

(a)	 Substrate corrosion
(b)	 Rust spots
(c)	 Discolorations
(d)	 Cracking 
(e)	 Delamination or disbonding
(f)	 Abrasion/erosion/wear 
(g)	 Pitting or other localized attack
(h)	 Undercutting
(i)	 Softening/hardening
(j)	 Loss of gloss/dulling/etching
(k)	 Swelling/blistering
(l)	 Loss of film continuity


