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DEPARTMENT OF TRANSPORTATION

Research and Special Programs
Administration

49 CFR Parts 107, 171, 172, 173, 176,
177, 178, and 180

{Docket Nos. HM-183, 183A; Amdt. Nos.
107-20, 171-100, 172-115, 173-212, 176-27,
177-71, 178-89, 180-2]

RIN 2137-AA42
Requirements for Cargo Tanks

AGENCY: Research and Special Programs
Administration (DOT).
AcTION: Final rule.

SUMMARY: This rule amends the
Hazardous Materials Regulations (HMR]}
pertaining to the manufacture of cargo
tanks and the operation, maintenance,
repair and requalification of all
specification cargo tanks (including
specifioations not authorized for new
construction). This rule revises and
clarifies certain commodity sections in
Part 173, reorganizes the cargo tank
specifications in Part 178, and provides
for vacuum-loaded cargo tanks. It
establishes a new Part 180 containing
requirements gaverning the
maintenance, use, inspection, repair,
retest and requalification of cargo tanks
used to transport hazardous materials.
In response to comments, and as an
alternative to another method included
in the proposal, this rule establishes
certain registration requirements in Part
107 for persons who are engaged in the
manufacture. repair, or certification of
2ny DOT specification cargo tank or any
cargo tank manufactured under
exemption to transport hazardous
materials.

The intended effect of these
regulatory changes is to improve safety
in the transportation of bulk guantities
of hazardous malerials in cargo tank
motor vehicles. This final rule includes
improved standards for inspection and
testing of cargo tanks, improved valves
and closures to prevent leakage and the
risk of fire in overturns and other
accidents, and new qualification criteria
for cargo tank manufacturers, repairers,
and inspectors.

DATES: Effective December 12, 1989. See
also specific applicability dates in the
regulations adopted under this -
rulemaking. However, compliance with
the regulations as amended in

$5 178.337, 178.338 and Part 180, with
the exception of those concerning
registration and design certification, is
authorized from june 12, 1989.

For this final rule, the 30 day
limitation for the receipt of a petition for

reconsideration (49 CFR 106.35) is
hereby waived and 90 days provided in
place thereof. Petitions for
reconsideration must be received on or
before September 12, 1989.

The incorporation by reference of
certain publications listed in this
amendment is approved by the Director
of the Federal Register as of December
12, 1989.

FOR FURTHER INFORMATION CONTACT:

Charles Hochman, Jose Pena, Susan
Murphy {202) 3664545, or Hattie
Mitchell (202) 366—4488, Office of
Hazardous Materials Transportation,
Research and Special Programs
Administration, U.S. Department of
Transportation, 400 Seventh Street
SW., Washington, DC 20590 or,

Richard Singer (202) 366-2994, Office of
Motor Carrier Safety, Federal
Highway Administration, U.5.
Department of Transportation, 400
Seventh Street SW., Washington, DC
20590.

SUPPLEMENTARY INFORMATION:

1. Background

On September 17, 1985, RSPA
published a notice of proposed
rulemaking (NPRM] in the Federal
Register under Docket HM-183.183A (50
FR 37766). The NPRM contained
proposals to revise and clarify the HMR
pertaining to the manufacture.
maintenance, requalification and use of
all specification cargo tanks. These
proposals were based on research
findings, petitions for rule change, .
requests for interpretation of the
regulations, recommendations from
other agencies, and RSPA's and the
Federal Highway Administration’s
(FHWA) efforts to eliminate certain
exemptions and to correct discrepancies
and deficiencies appearing in the
requirements for cargo tanks in the
HMR. On December 5, 1985, RSPA
published a document making certain
corrections and changes to the NPRM
(50 FR 49866), and on January 23, 1986,
RSPA extended the time for filing
written comments on the NPRM (51 FR
3085). Interested readers should refer to
the aforementioned documents for
additional background discussion.

During 1985 and 1986, RSPA and
FHWA heid a public briefing and three
public hearings to allow interested
persons to participate in this rulemaking
proceeding. In addition, RSPA received
over 100 written commen!ts on the
proposals contained in the NPRM. These
comments were from trade associations,
cargo tank manufacturers and repairers,
shippers, carriers, disinterested
inspectors, insurance organizations,
State and local agencies. etc. All

comments, including late submission
and hearing transcripts, were reviewed
by RSPA and FHWA staff members.
These comments contain many diverse
views on how to improve the safe
transportation of hazardous materials in
cargo tanks. Some of the comments
were vague or unsupported by data.
RSPA and FHWA held a series of public
working meetings with certain
commenters to obtain clarification of
their comments and additional
supporting information on their altemate
proposals. These meetings were held
from March 1987 through February 1988.
Several well-defined aspects of the
NPRM were the subject of most of the
commentary. In some cases, a review of
the costs and safety benefits involved
has resulted in modification of the
proposals. A listing of twenty-four of the
most important proposals appeared in
the preamble of the NPRM beginning at
50 FR 37768. These proposals are
repeated below with an indication. in

" brackets, of whether the proposal is or is

not adopted in this final rule. The NFRM
proposed—

1. To require that each manulacturer
of cargo tanks hold a current American
Society of Mechanical Engineers
(ASME) Certificate of Authorization.
[adopted]

2. To require that each cargo tank
designed with an internal design
pressure of 15 pounds per sguare inch
gauge (psig) or greater be “ccnstructed
and certified in conformance with the
ASME Code". and each cargo tank with
an internal design pressure less tharn 15
psig be “constructed in accordance with
the ASME Code.” [adopted with
changes] :

3. To require that all new specification
cargo tanks be certified by an
Authorized Inspector who is
commissioned by the National Board of
Boiler and Pressure Vessel Inspectors
{(National Board}. [adopted with
changes)

4. To require that ring stiffeners on a
cargo tank be of a design that can be
visually inspected. [adopted with
changes]

5. To authorize the use of externat
self-closing stop valves in place of
internal self-closing stop valves in
certain circumstances. {adopted]

8. To require that the strength of
connecting structures on a multi-tank
cargo tank be equal to that required of
the cargo tank motor vehicie. {adopled]

7. To specify minimum standards for
the strength and size for a manhole on
all new cargo tanks. [adopted with
changes]

8. To requite tetrofit of any manhole
closure not conforming to the prescribed
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strength requirement, within five years
from the date of this publication.
{adopted with minor changes)

9. To specify the accident damage
protection required for cargo tank motor
vehicles [adopted with minor changes}

10. To specify in Parts 173 and 178 the
relationship between the cargo tank and
its lading to guide manufacturers and
shippers. [adopted with changes]

11. To c!arify that the prescribed
minimum thickness for the tank shell
and heads excludes materials added for
cladding, lining or corrosion allowance.
[adopted with changes]

12. To specify the parameters to be
considered in determining the effective
stresses on a cargo tank. [adopted with
changes]

13. To clarify that a remote means of
closure for all internal or extemnal self-
closing stop valves is required. [adopted
with charges)

“14. To require on 2ll cargo tanks
constructed after effective date of rule,
all pressure relief devices be reclosing,
except a frangible disc may be used in
series with a reclosing pressure relief
device. [adopted with changes}

15. To revise the MC 307 and MC 312
cargo tank specification to provide for
the manufacture of vacuum-loaded
cargo tanks. [adopted with changes}

18. To specify a minimum design
pressure of 15 psig for Specification MC
312 cargo tanks. [adopted with changes]

17. To require that all specification
cargo tanks be pressure retested.

" [adopted)
18. To require that all specification
. cargo tanks be vistally inspected every
year. [adopted with changes] ~
19. To require that the shell and head

% of an unlined cargo tank in a service

corrosive to tank metal be thickness
tested at least once every two years.
[adopted)

290. To specify certain additional
safety control measures for a cargo tank
used to transport a lading having more
than one hazard class. [adopted with
changes] L

21. To require that a cargo tank used
to transport poisonous materials or
certain huzardous materials having
multiple hazards have a minimum
design pressure of 25 psig. [adopted with
changes}

22. To require that a cargo tank
inspector or tester meet certain
minimum knowledge and experience
qualifications. [adopted with changes]

23. To require that major repairs on
cargo tanks be performed by a facility
that is a holder of an ASME U stamp, a
National Board R stamp or be witnessed
and certified by an Authorized
Inspector. {adopted with changes]

24. To require that an owner of a
cargo tank used in the transportation of
hazardous materials keep certain
records. [adopted]

Those proposed requirements which
met with substantial objection by
commenters are discussed in this
preamble by subject. Following the
subject-by-subject review is a review by
section which briefly discusses each
section of the rule and the significant
changes that have been made since the
NPRM. (As used in this preamble, “we"
refers to “RSPA and FHWA".)

11. Specification Design And
Construction Requiremants—Part 178

Several commenters, including the
Truck Trailer Manufacturers
Association {TTMA) and the National
Tank Truck Carriers (NTTC), stated that
the proposed rule so fundamentally
changes the design and construction of
new cargo tanks that confusion will
exist among inspectors, shippers,
buyers, etc. unless designations other
than MC 308, MC 307 and MC 312 are
used. TTMA further stated that the MC
specification numbers were changed in
1967 following minor changes in the
specifications. We agree with these
commenters and have revised the
specification designations covering new
cargo tank constructions. Instead of the
“MC" prefix designation, these new
specification designations are preceded
with a “DOT" prefix for consistency
with the prefix designations of other
DOT packaging specifications. To
eliminate confusion in the future to .
references for the now obsolete MC 308,
MC 307 and MC 312 cargo tank
specifications contained in §§ 170.340
through 178.343, we have revised the
section numbering designations. These
new individual specifications and
section numbering designations are:
DOT 4086 (§ 178.346), DOT 407 :
(§ 178.347), and DOT 412 (§ 178.348). The
general requirements applicable to these
specification cargo tanks are contained
in § 178.345.

In this prearnble, we have used these
specifications and section designations
to distinguish between discussions of
the existing cargo tanks and the new
cargo tank construction requiremests.

A. Application of the ASME Code to
Low Pressure Cargo Tanks

Commenters objected to the propased
requirement that all new DOT
specification cargo tanks be constructed
in conformance with the American
Society of Mechanical Engineers
{ASME) Boiler and Pressure Vessel
Code (ASME Code), and that each cargo
tank with an internal design pressure
greater than 13 paig be “constructed and

certified in conformance with the ASME
Code." They argued that the ASME
Code does not apply to low-pressure
{i.e. pressures below 15 psig} non-
stationary vessels. Several commenters.
including the TTMA and the NTTC,
stated that DOT 406 cargo tanks, and
DOT 407 cargo tanks with a working
pressure less than 50 psig should be
constructed by a manufacturer holding a
current ASME Certificate of
Authorization. but should not be
“constructed in accordance with the
ASME Code.” Commenters also stated
that requiring the design and
construction of DOT 406 cargo tanks in
accordance with the ASME Code would
in practice eliminate oval tank designs
and require the construction of tanks
with a cylindrical shell and heads, with
a knuckle radius larger than that
currently used. This circular cross
section design would create cargo tanks
with a higher center of gravity that are
fess stable than the currently designed
oval cross-section tanks. Commenters
stated that compliance with the ASME
Code for low pressure DOT 407 cargo
tanks {design pressure less than 50 psig)
would also eliminate the practice of
manufacturing multi-cargo tank motor
vehicles with inserted (“stuffed”) heads
and require a redesign of these cargo
tanks to incarporate heads with a 6%
knuckle radius. Commenters claimed
that if these proposals were adopted.
manufacturers would no longer be able
to shape their own heads and would
have to purchase them. TTMA
maintained there is no adverse accident

expericnce data to substantiate that the

current knuckle radius and the "stuffed
hezd" configuration have presented any
safaty problems. TTMA listed a number
of sections in the ASME Code which
they stated should not apply to the

. coastructicn of DOT 406 cargo tanks,

which included those sections on head

. formation and installaticn.

Al:hough the ASME Code allows an
excepiion for pressure vessels with an
intcinal design pressure of less than 15
psig from the requirements of the ASME
Cul», we beiieve these vessels can be
cunsiructed in accordance with the
ASAME Code. Extending the application
of the ASME Code to DOT 406 cargo
tanks should enhance the overail quality
of construction of DOT 406 cargo tanks.
However, we recognize there are certain
desizn configurations and construction
practices used in constructing MC 306
and MC 307 cargo tanks for many years
that have been proven to be reliable.
Therefore, as adopted :n this final rule,
DOT 4086 cargo tanks must be
constructed in accordance with the
ASME Code, with certain exceptions.

.
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These exceptions, found in § 178.346-1,
will atlow the continued use of the
sstuffed head” configuration and permit
a knuckle radius of three times the
material thickness and not less than
one-half inch. Similar exceptions are
provided for DOT 407 cargo tanks with a
working pressure of 35 psig or less.

Currently only DOT Specification MC
307 cargo tanks with a working pressure
greater than 50 psig are required to be
designed in accordance with the ASME
Code. The NPRM proposed that all DOT
Specification MC 307 cargo tanks be
constructed and certified in
conformance with the ASME Code. In
considering the design requirements for
DOT 407 cargo tanks, we reviewed the
data submitted showing the number and
oressure rating of current MC 307 cargo
tanks.

A review of the data showed that 35
psig is a natural breakpaoint for cargo
tank construction in the current fleet.
Cargo tapks with a maximum allowable
working pressure greater than 35 psig
are generally not constructed with
stuifed heads. Because of this natural
breakpoint and the fact that the hazard
to the public increases with pressure, we
have required that all DOT 407 cargo
tanks with a maximum allowable
working pressure greater than 35 paig be
constructed and certified in
conformance with the ASME Code.
Commenters did not object to the
application of the ASME Code to higher
pressure DOT 407 and most DOT 412
cargo tanks. This requirement has been
included in the final rule.

B. Cargo Tank: Manufacturer
Qualification. Registration, Quality
Control, and Certification

The existing DOT certification system
for cargo tanks, except for ASME Code
tanks, allows a manufacturer to certify
that a cargo tank conforms to all
requirements of the applicable
specification. The HAMR contain no
criteria for assessmentof a
manufacturer's knowledge and skills in
exercising the certification process. As
we stated in the NPRM, most cargo tank
manufacturers exhibit great knowledge,
skills, and integrity: however, a number
of manufacturers have demonstrated
very limited knowledge and skill about
matters such as siress analyses,
welding. metallurgy. recognized good
design and quahty control practices, and
the HMR. \We believe thata
qualification system is necessary for all
cargo tank manufacturers to assure
quality contraol. Further, we believe that
a qualification system is needed for
those who inspect and certify cargo
tanks to assure a high level of
compliance with the design,

construction, and test requirements. Ta

achieve this goal, the NPRM proposed:

—All cargo tank manufacturers hold a
current ASME “U’ Certificate of
Authorization.

—An Authorized Ingpectot
commissioned by the National
Board must certify each DOT cargo
tank in accordance with the ASME
Code and the applicable
specification.

—For repairs on cargo tanks involving
welding on the tank wall, an
Authorized Inspector certify the
repair and the repair work must be
performed by:

—Manufacturers who hold an ASME

wU Certificate of Authorization:
—Repairers who hold a National
Board “R" Certificate of
Authorization; or

—Persons who do not hold an ASME
or National Board Certificate,
provided that the work is performed
under the direct supervision of an
Authorized Inspector and the cargo
tank has a design pressure of less
than 15 psig.

Commenters generally supported the
requirement that all cargo tank
manufacturers hold a current ASME
Certificate of Authorization on the basis
that it will assure a8 minimum level of
manufacturing qualification, particularly
for welding and quelity control
procedures. However, some commenters
argued that the cost of obtaining an
ASME Certificate of Authorization for
use of the “U"” stamp would be
excessive, We should point out that
existing § 178.340-2(a) prescribes that
cargo tanks are tobe “* * * designed
and constructed in accordance with the
best known and available
practices * * *." The ASME Code isa
nationally recognized industry standard
for the design and construction of
pressure vessels and ASME quality
control procedures and qualified
welders are among the best known and
available. We believe that the cost of
obtaining a “U" stamp will be minimal
for those manufacturers currently using
the “best known and available
practices” as currently prescribed in the
HMR. A number of cargo tank
manufacturers currently hold an ASME
Certificate of Authorization. We believe
that requiring all new DOT specification
cargo tanks be constructed by a
manufacturer holding a current ASME
Certificate of Authorization is necessary
to enhance the gualifications of cargo
tank manufacturers. Therefore, this
requirement is adopted as proposed.

Commenters objected to the proposed
use of Authorized Inspectors, to the
exclusion of all other possible

inspectors, for the inspection and
certification of cargo tanks. They arguzd
that: (1) The manufacturer or the owner
of a cargo tank is the person who is best
qualified to certify that the cargo tank
conforms to the applicable specification:
(2) Authorized Inspectors are not
knowledgeable in the DOT specification
requirements and the experience of
these persons is limited to stationary
pressure vessels and not to cargo tank
motor vehicles: and (3) requiring the use
of an Authorized Inspector to certify
each cargo tank. would result in
production delays due to inspection
scheduling difficulties arising from the
limited number of Authorized Inspectors
currently commissioned by the National
Board. In addition, commenters
characterized the cost of employing an
Authorized Inspestor for cargo tank
certification as excessive, adding as
much as 51,000 to the cost of each cargo
tank.

As an alternative to requiring that all
DOT specification cargo tanks be
constructed in accordance with the
ASME Code and inspected and certified
by an Authorized Inspector, commen ters
recommended that all cargo tank
manufacturers hold a current ASME U™
stamp, follow guality control procedires
according to the ASME Code. and
register with the DOT. Commenters
suggested variations of the registration
alternative ranging from a simple
notification of activities to DOT
approval of all cargo tank manufacturing
facilities. Commenters presented similar
arguments and alternative proposals
with regard to cargo tank repairers. The
NTTC, in its comments, recommended
that manufacturers and repairers, as
well as hazardous materials shippers

- and carriers, be required to register a

notification of their activities with the
Department. This registration would
include an annual repart of the
organization’s activities and operations
and the name of the corporate officer
responsible for compliance with the
regulations.

In its comments to the docket, the
TTMA simply stated that "MC
specification cargo tank manufacturers
should be registered with DOT." In the
public working meeting held between
the DOT and the National Petroleum
Gas Association (NPGA: formerly the
National L-P Gas Association] and
Compressed Gas Association {CGA). the
participants proposed that the DOT
inspect and approve cargo tank
manufacturers and repairers as a
condition of their doing business in the
area of DOT specification cargo tanks.
In other public working meetings.
representatives from the NTTC. TTMA,
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American Petroleum Institute (API),
NPGA, and CCA suggested that, in
conjunction with the registration
program, inspection and certification of
cargo tank manufacturers be conducted
by DOT inspectors or by “DOT
approved’ inspectors, who could be
employees of the manufacturer. In
summary, commenters have supported
DOT's belief that qualification
standards are necessary for persons
who manufacture, assemble, repair,
inspect, or certify cargo tanks and cargo
tank motor vehicles.

With respect to the qualifications for
persons who manufacture or repair
cargo tanks, we believe a basic
competency evaluation and approval is
demonstrated by the person's having an
ASME or National Board Certificate of
Authorization. To obtain an
authorization, the applicant's
employees, facilities. and quality
assurance plan must be audited and
approved. These approval processes by
the ASME and National Board are
nationally and internationaily
recognized systems. Most commenters
have agreed that this would provide an
acceptable qualification standard.
Because of the quality and broad
acceptance of the ASME's and National
Board's approval processes, we believe
it is not necessary for DOT to further
audit and approve persons who hold
these certificates as proposed by several
commenters. DOT approval of persons
holding these certificates would be
unnecessarily costly and burdensome.
Furthermore. because cargo tank motor
vehicle assemblers do not manufacture
cargo tanks but only assemble cargo -
tanks to motor vehicles. we believe it is
unnecessary to require these assemblers
to obtain an ASME Certificate of
Authorization.,

With respect to the qualifications for
persons who inspect or certify cargo
tanks and cargo tank mo’or vehicles, we
still believe that the current system of
self-certification is inadequate since no
qualification requirements are placed on
persons who inspect and certify cargo
tank design, construction, repair, and
testing for conformance with the
applicable specifications. However,
because of the stringent qualification
standards for persons who manufacture
of repair cargo tanks, we agree with
many commenters that these functions
can be adequately performed by
individuals other than "disinterested”
Authorized Inspectors who have the
necessary qualifications. We believe
these qualifications can be developed
through a combination of education and
work experience, particularly
experience in cargo tank design,

construction, or repair. To ease the
economic and scheduling burden in
requiring that the person performing the
certification be an Authorized Inspector
commissioned by the National Board, in
this final rule we are allowing greater
flexibility in the selection of inspectors,
as recommended by commenters.

In place of the proposed requirement
for independent review of each cargo
tank by an Authorized Inspector, we
have relaxed the provisions in the final
rule to provide that the design be
certified by a “design certifying
engineer” and that construction,
assembly, and repair of cargo tanks be
certified by a “Registered Inspector.”
For certification of a cargo tank design,
a design certifying engineer may be an
Authorized Inspector who has the
knowledge and ability to determine if a
cargo tank design meets the applicable
DOT specification, or a person other
than an Authorized Inspector, such as a
professional engineer (registered by the
appropriate authority of a State of the
United States or a Province of Canada)
who has this knowledge and ability. The
design certifying engineer must have at
least one year of work experience in
structural or mechanical design and an
engineering degree. We believe these
qualifications are necessary to ensure
that the individual performing the
functions of a design certifying engineer
has knowledge and skill in areas such as
stress analysis, welding, metallurgy, and
recognized good design and quality
control practices.

For certification of cargo tank
construction, assembly or repairs, a
Registered Inspector may be an
Authorized Inspector who has the
knowledge and ability to determine if a
cargo tank conforms with the applicable
DOT specification or a person other
than an Authorized Inspector who has
this ability. The Registered Inspector
must have the following combination of
work experience in cargo tank
construction or repair, and education:
One year of work experience and a
bachelors degree in engineering, two
years of work experience and an
associate degree in engineering, or three
years of work experience and a high
school diploma. These qualifications are
the same as those prescribed by the
National Board for Authorized
Inspectors. We believe these
qualifications are necessary to ensure
that the individua! performing the
functions of a Registered Inspector has
knowledge and skili in areas such 85
welding, metallurgy. and recogmized
cargo tank design and quahtv control
practices.

We agree with commenters that it is
difficult at present for DOT to monitor
compliance with and enforcement of the
HMR, because it is difficult to identify
and locate persons who manufacture,
assemble, repair, inspect. or certify
cargo tanks or cargo tank motor
vehicles. The NPRM would have
required that all DOT specificaticn
cargo tanks be constructed in
conformance with the ASME Code, and
inspected and certified by an
Authorized Inspector who has teen
approved by the National Board. The
repair of cargo tanks also would have
been inspected and certified by an
Authorized Inspector. This weuld have
included an approval and registration
process under both the ASME and the
National Board but not with the DOT.
We no longer believe this ASME and
National Board approval process to be
necessary for each cargo tank. We
believe it is unnecessary for DOT to
approve each cargo tank manufacturer
or repairer, as suggested by some
commenters, since as we have stated a
basic competency evaluation and
approval is demonstrated by having an
ASME or National Board Certificate of
Authorization. However, we believe that
it is necessary for such persons to be
identified to DOT. Therefore, in new
Subpart F of Part 107, requirements for
the registration by RSPA of cargo tank
manufacturers, assemblers, and
repairers have been adopted, in place of
the more extensive approval and
registration processes proposed in the
notice and suggested by commenters.

Under the registration provisions in
Subpart F to Part 107, as adopted herein,
any person engaged in the manufacture,
assembly, certification, inspection or
repair of a DOT specification cargo tank
or cargo tank motor vehicle, or a cargo
tank manufactured under the terms of
an exemption, must register with the
Department. Information and documents
required to be submitted as a part of the
registration for manufacturers include:

(1} A current ASME Certificate of
Authorization.

{2) A statement signed by the person
who has oversight for ensuring
compliance with the applicable
requirements of the chapter. The person
must certify knowiedge of those
requirements and that each employee
who has responsibility for ensuring
quality control during the manufacture
of a cargo tank. or for ensurirg
compliance with other cargo tank
specification. quahification or design
requirements. will meet certain
mimmum gualthcanon reauiremernits

131 A description of the specihic
funcuon 10 be performed. e g
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manufacture of cargo tanks, or the
assembly of cargo tanks to a motor
vehicle,

Information and documents required
to be submitted by repairers are the
same as those for manufacturers, except
that a National Board Certificate of
Authorization for use of the “R” stamp
may be submitted instead of an ASME
Certificate. Registration renewal will be
every three years or upon reissuance of
the ASME or Nationa! Board
Certification, whichever occurs first.

ITL. Qualification, Maintenance-—Part 180

This final rule establishes a new Part
180 containing all requirements
applicable to persons who perform
functions relating to maintenance and
continuing qualification of packagings,
such as prescribed inspections, testing,
reconditioning and repair of cargo tanks.
An outline of the subparts that will be
contained in Part 180 and the present
sections containing these requirements
are as follows:

Part 180-—Cortinuing Qualification and
Maintenance of Packagings.

Subpart A~—General.

Subpart B—Non-bulk packagings {except
cylinders): Qualification and
maintenance {§ 173.28).

Subpart C—Cylinders: Qualification and
mainterance (§ 173.34).

Subpart D—Portable Tanks: Qualification
and maintenance {§§ 173.32, 173.32a,
173.32b. 173.32¢).

Subpart E—Cargo Tanks; Qualification and
maintenance (§§ 173.33, 177.824).

Subpart F—~Tank Cars: Qualification and
maintenance (§ 173.31},

Only the requirements contained in
Subparts A and E are adopted in this
final rule. Subpart A contains general
fequirements pertaining to the
continuing qualification and use of
packagings set forth in this Part. Subpart
E contains requirements on the
maintenance and retesting of DOT
specification cargo tanks and cargo
tanks used under an exemption, and the
requirements for continuing
qualification of a cargo tank as an
authorized packaging for hazardous
materials. Certain other provisions
addressed in Subpart E are the
continued use of existing cargo tanks
made to an obsolete specification. and
cargo tanks conforming to and used
under a DOT exemption containing
provisions that have been incorporated
in the HMR.

A. Manhole Closures

Included in Subpart E are
requirements pertaining to features on
cargo tanks such as the leak-tightness of
manhole closures. Proposed § 180.405(a)
would have required that each cargo
‘ank be equipped with a secure closure

on each manhole which is structurally
capable of withstanding for at least 5
minutes, without leakage or permanent
deformation, a static internai fluid
pressure of at least 36 psig or the cargo
tank test pressure, whichever is greater.
Manhole assemblies on existing cargo
tanks not meeting the proposed
requirements would have been required
to be retrofitted. Based on data
furnished by a manufacturer, we
estimated the cost to retrofit the affected
cargo tanks to be between 520 and $250
per manhole when included as part of
scheduled maintenance and testing.

Commenters expressed no cbjection
to the proposal as it relates to manhole
closures on MC 307 and MC 312 cargo
tanks. Regarding MC 306 cargo tanks,
commenters stated that requiring the
manhole assembly to be structurally
capable of withstanding 36 psig without
permanent deformation is unrealistic
and would not enhance safety. They
stated that TTMA Recommended
Practice (RP} No. 6182, upon which the
proposed structural capability
requirement was based, allows some
leakage, and deformation that does not
affect lading retention capability.
Commenters suggested a revision of the
proposal to allow the use of manhole
assemblies conforming to TTMA RP No.
61-82. We believe that to allow leakage
of product from a manhole assembly
creates an unsafe condition.
Accordingly, as suggested by the
commenters, we have revised proposed
§ 180.405(g) to adopt provisicns
consistent with a revised version of .
TTMA'’s standard for MC 308 type cargo
tanks. These provisions specify no
leakage, but allow deformation not
affecting lading retention capability, and
specify a quality control testing
frequency of at least one percent (or cne
manhole closure, whichever is greater)
of all manhole closures of each type
produced, every three months. We
believe that allowing defcrmation of the
tank without leakage will not affect
safety.

Commenters stated that we
underestimated the cost of retrofitting
affected cargo tanks and tat the
replacement cost for mankoles requiring
new collar installation couid be as much
a8 $1,300. Commenters also stated there
are many cargo tanks equ:pped with
manhole closures conform:ng to the
required structural capabiiity, but which
are not certified or marked as
conforming to TTMA RP No. 81-82. We
agree with commenters that many
unmarked manhole closures conform to
this standard. Accordingly. we have
revised proposed § 180.407. In those
cases where the manufacturer of the
manhole closure has identified and

certified a particular model or series of
closures as conforming to TTMA RP No.
61-82, the owner of the cargo tank may
certify and mark the manhole closure in
conformance with this standard.
Commenters pointed out that, in some
cases, the manufacturer of the manhole
closure may not be known, or the
manufacturer may not be willing to
certify that the closure is structurally
capable of conforming to the industry
standard. To address this problem
TTMA proposed a static test procedure
for evaluating the integrity of existing
manhole closures which are not marked
and certified to RP No. 61-82 by the
manufacturer. The test procedure
contained in TTMA Technical Bulletin
(TB) No. 107 specifies a 15 psig
hydrostatic test, which the manhole
closure must withstand without any
evidence of leakage or permanent
deformation. TTMA kag submitted data
to support its position that a manhole
closure which has been tested in this
manner is structurally capable of
withstanding the 36 psig test without
leakage. We believe the test procedures
contained in TTMA TB No. 107 will be
adequate in verifying the leak-tightness
of unmarked closures. Accordingly, we
are authorizing unmarked manhole
closures that have been successfully
tested in conformance with TTMA
Technical Bulletin No. 107 to be marked
and certified as conforming to the
applicable requirements as prescribed in
the technical bulletin,

B. Inspection and Testing

The table in proposed § 180.407(c)
containing the testing and inspection
schedule for DOT specification cargo
tanks is revised for clarity, as suggested
by NTTC. The specific scheduling
intervals are adopted essentially
unchanged.

Several commenters addressed the
qualification requirements for persons
performing certain prescribed tests.
Commenters objected to the proposal :n
5 § 180.407 requiring that the periodic
pressure retest be performed by, or
witnessed and certified by, an
Authorized Inspector. Commenters
argued that the cost for the use of an
Authorized Inspector to witness or
perform the pressure retest is not
justified. Several commenters stated
that performing a pressure retest
requires less knowledge and skill than
performing a thorough visual inspectio=.
Several commenters also cited inciden-s
to support their claims that their
company employees are as
knowledgeable and qualified, if not
more 0, than some Authonzed
Inspectors that they have employed. As
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an alternative to the use of an
Authorized Inspector, several
commenters urged DOT to permit the
periodic pressure retest and inspection
to be performed by a “certified"”
inspector, e.g.. a motor carrier employee
with appropriate training and
experience. The NTTC stated that such
training should be specified by DOT and
monitored by DOT and state
enforcement agencies. Based on full
consideration of the merits of these
comments the periodic pressure retest
may be performed by a qualified person
who is registered with the Department
urider the procedures prescribed in |

§ 180.409. We believe this change will
allow more flexibility in the selection of
qualified individuals.

Commenters also argued that, in
proposed § 180.407(i), the use of persons
qualified under the American Society for
Nondestructive Testing (ASNT) Level Il
for ultrasonic testing for the required
thickness tests is unnecessary.
Commenters pointed out that a Level I]
Technician is qualified to perform
ultrasonic examination for weld defects,
a far more complicated procedure than a
thickness measurement. We believe that
this comment has merit and are
requiring, instead of the Level II
qualifications, that the tester be trained

n the use of the particular thickness
testing device, according to the
instructions provided by the
manufacturer of the device.

C. Bottom Damage Protection—Wet
Lines

Bottom loading and unloading outlets
on cargo tanks. although very useful,
present the inherent risk that if damaged ..
the entire contents of the tank may be
released. To counteract this risk the
tank outlet, outlet valve and piping are
specifically designed to prevent damage
to the outlet and outlet valves that
would resuit in the loss of lading in an
accident. The tank outlet and outlet
valve are designed to be nearly flush
with the surface of the tank. In addition,
piping attached to the outlet valve is
pravided with a sacrificial device that is
designed to break unc'er accident loads
and thereby prevent the piping from
causing damage to the outlet valve or
tank wall. Because such piping under
the current regulation is not specifically
a part of the product containment vessel
and is designed to fail in an accident,
RSPA's position is that piping between
the tank outlet valve and any loading
valves is not an appropriate packaging
for the transportation of hazardous

\aterials,

As a part of the implementation of the
Clean Air Act (CAA), EPA required that
cargo tanks used in areas operating

under EPA’s State Implementation Plan
for the CAA muat be equipped with a
vapor recovery system. The petroleum
industry chose to use bottom loading in
conjunction with tank top vapor
recovery as their method of compliance
with the CAA. All motor fuels must be
metered for tax purposes. Unfortunately,
in implementing this system the industry
did not provide for a way to drain
product from the cargo tank piping back
into the loading facility and maintain
proper accounting for tax purposes. As a
result, cargo tanks are currently
operated with gasoline in external
piping that is designed to fail in an
accident. The operation of cargo tanks
with lading retained in external piping is
generally limited to petroleum distillate
fuels metered for road fuel tax purposes
and transported in bottom loaded

MC 306 type cargo tanks. The scope of
these operations encompasses the vast
majority of ali gasoline transported.

RSPA strongly believes the practice of
transporting hazardous materials in
exposed unprotected piping designed to
fail, if impacted in an accident, is an
unnecessary risk. Currently this practice
is generally limited to gasoline
transportation; expansion of this
practice to other segments of the cargo
tank transportation industry particularly
for material with inherent hazards
greater than gasoline is unacceptable.
Accordingly, RSPA proposed in the
NPRM a prohibition on the
transportation of hazardous materials in
external piping unless the piping is
protected by very substantial guards.

Commenters from the petroleum
industry, represented by the American
Petroleum Institute (API) and several
large petroleum companies, argued that
the need for bottom damage protection
structures to protect piping containing
lading is not justified. They argued that.
based on statistical data showing the
infrequency of accidents involving these
lines, the relatively small amount of
product exposed, and the integrity and
operation of current self-closing valves,
the loss of lading from piping is not a
significant problem.

RSPA agrees that accidents resulting
in damage to unprotected external
piping carrying lading are infrequent,
but the conzequences of such accidents
can be substantial, particularly if the
material released has inherent hazards
greater than that of gasoline. For this
reason, we have adopted the proposal to
clarify that, with the exception of
gasoline, the transportation of
hazardous materials in external
unprotected piping is prohibited. For
hazardous materials other than gasoline,
transportation in external unprotected

piping is less common and thus the
prohibition of such transportation will
have a much lower cost impact.
However, if the transportation of
gasoline in external unprotected piping
were prohibited, the impact on the
petroleum industry could be substantial,

Although we have very serious
concerns with the practice of
transporting gasoline in external
unprotected piping, we do not have
sufficient data regarding incidents that
can be attributed to the dislodging of
piping to justify prohibiting the practice
for gasoline at this time. Nor do we have
adequate information concerning
possible alterhative procedures or
equipment for accomplishing vapor
recovery and road fuel tax metering, and
the costs associated with these
alternatives. Many of the potential cost
effective ways to eliminate the risk
associated with the transportation of
gasoline in external unprotected line
may entail alterations to the cargo tank
piping, fixed loading and unloading
equipment, or both. For these reasons
we are excepting gasoline from the
prohibition on the transportation of
hazardous materials in external
unprotected piping. However, we
encourage the petroleum industry to
consider the risk they accept in
employing this practice, and work to
eliminate it. We believe the petroleum
industry is best positioned to consider
and evaluate all the possible ways to
eliminate this risk in the most cost
effective manner.

The final rule contains a new
provision, at § 173.33(e), which permits
the retention of fuels in piping ouéboard
of a shear section provided certain
conditions are met. These conditions
limit the inside diameter and aggregate
volume of all unprotected piping on the
cargo tank transporting hazardaus
materials. The intent of these provisions
is to limit the quantity of lading
transported and thereby limit the leve! -
of risk to current levels. These
provisions in § 173.33(e) are limited to
fuels metered for road fuel tax purposes.
The retention of any other hazardous
material in external unprotected piping
is prohibited.

IV. Use of Cargo Tanks

A. Gasoline—Design Pressure of Ccryo
Tanks

Several commenters addressed the
proposal in § 173.33(c) on the
application of the design pressure
formula to gasoline. (See discussion of
§ 173.33 later in this preamble). In its
comments, the American Petroleum
Institute (AP!) pointed out that gasoline

P
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is a blend of organic chemicals which
have seasonal variations to enhance the
efficiency of motor vehicles. For the
winter, gasoline is blended with a higher
volatility (higher vapor pressure) to
ensure engine start up; whereas for the
summer, a lower volatility {lower vapor
pressure) is blended to prevent vapor
lock. As a result of this seasonal
b.ending. gasoline typically marketed in
the winter could not, under the proposal,
be transported in the existing fleet of
gasoline cargo tanks, because the
proposed design pressure formula and
reference temperature would require the
use of a cargo tank having a design
pressure exceeding that of the existing
MC 306 cargo tank. API further states
that in order to provide uniform
automotive performance year-round, the
majority of gasoline is blended and
marketed in accordance with a
cunsensus standard. ASTM D439, which
would prevent winter gasoline from
being shipped during periods of elevated
lemperatures approaching 115 °F. APl
assarts that use of this standard would
achieve the same condition sought under
proposed § 173.33(c). The concluding
recommendation from API was that
ASTM D429 should be adopted as the
safety standard for the transportation of
gasoline. This would be achieved by
exempting gasoline generally
conforming to ASTM D439 from the
design pressure formula.

At a subsequent public meeting, APl
provided additional information to
support its recommendation, including a
i:sting of Statvs with requirements
similar to ASTM D439, results of a
gasoline marketing survey, and
calculations supporting their proposal.
The gasoline marketing survey provided
bv APl documented divergence from
ASTM D439. and in some cases the
maximum allcwed Reid Vapor Pressure
(RVP) specifiad in ASTM D439 for
ctasses of gasoline were exceeded.
Further. only a few States have
rogulaticns requiring compliance with
the ASTM D439 standard. Two States
even allow marketing of winter gasoline
with RVP's greater than 16 psia, which
is not acthor:zed for transport in MC 308
careo tanks =or is it in compliance with
ASTM D439. Based on comments and
information we have received on ASTM
0439, it is clear that the standard: (a} is
a marketing standard designed towards
consumer's satisfaction with automotive
performance. {b) is not a safety
sitandard: and {c] is not widely
recognized by States nor strictly
rollowed by shippers of gasoline.

However. the general concept that
winter gasoine should not be marketed
:a the summer forms the basis for our

modifying the proposed design pressure
requirement (herein an MAWP
requirement) for gasoline transported in
cargo tanks equipped with a 1 psig
normal vent. In this final rule. in order
for a hazardous material to be
transported in a cargo tank equipped
with a 1 psig normal vent, the sum of the
tank static head and 1 psig (the
maximum vapor pressure exerted by the
lading) must be less than or equal to the
MAWP of the cargo tank. In addition,
the vapor pressure of the lading at 115 °F
must be no greater than 1 psig. An
exception from the vapor pressure limit
is granted for gasoline under certain
circumstances. A maximum ambient and
lading temperature table appears in

§ 173.119(a)(17}{iii) in the final rule. The
table prescribes the maximum ambient
and lading temperature for the
transportation of each class of gasoline
and generally recognizes ASTM D439, as
was recommended by APL This table is
derived from the ASTM D439 gasoline
class definitions, API technical
documentation for the conversion of
Reid Vapor Pressure to normal vapor
pressure, and a revision of the maximum
allowable working pressure equation
appearing in proposed § 173.33(c). The
derivation pracess involved calculation
of the maximum ambient temperature
for each ASTM D439 class of gasoline
that would not exceed a 1 psig pressure
measured at the top of the tank.
Pressures in excess of 1 psig will be
relieved by the 1 psig normal vent,
which vents predominantly air. (See
discussion on § 178.346). While ensuring
adequate pressure capability of the
cargo tank for each class of gasoline,
use of the table will not prevent the
transportation of any gascline blended
in accordance with ASTM D439.

B. Smaller Capacity Cargo Tanks in
Flammable Liquid Service

The NPRM contained a proposal to
remove. at § 177.824(a), an exception for
cargo tanks with a capacity of 3.000
gallons or less used exclusively in
flammable liquid service from
inspection and periodic retest
requirements. Most of these are MC 306
type cargo tanks. Comments from the
petroleum marketing industry (i.e.,
distributors of gasoline, fuels and other
petroleum products), took strong
exception to the proposal. Many
commenters supported the comments
filed by the Petroleum Marketers
Association of America [PMAA]. PMAA
stated, in part:

Contrary to DOT's assertion. these smaller
vehicles are not “operated unaer similar
conditions, and operated over the same
roads * * ° as typical 4000 to 8000 gallon
cargo tanks motor vehicles.” Rather, these

smaller vehicles are generally used in less
populated, and therefore. less exposed, rural
areas to deliver product intrastate to small
accounts with an average tank capacity of
between 500-1000 gallons.

while PMAA agrees that “periodic
maintenance, inspection and retesting of any
vehicle transporting hazardous material must
be an integral part of any responsible
operator’s safety management program.”
DOT offers no evidence to show that owners
of these vehicles do not already engage in
periodic maintenance or that these vehicles
present a hazard to the public. These vehicles
are already subject to state regulations and
local urdinance designed to meet community
salety concerns, some of which may be more
stringent than federal requirements.

+ + + Elimination of the small vehicle
exemption will subject small business
marketers to dual, and perhaps triple,
regulation under federal. state and local
requirements. Compliance with several lavers
of reguiations will make 1t impractical. if not
impossible for these small businesses to
continue to supply the farm and bulk end user
accounts solely deper.dent upon the largely

rural network of marketers for their

petroleum requiremer.ts.

RSPA acknowlecges that information
is not readily available on the type of
periodic maintenance being performed
by owners of these smaller cargo tanks.
Several commenters asserted that they
already perform pericdic maintenance
and inspection of their smailer cargo
tanks and, therefare, the proposal to
subject these vehicles to periodic
inspections is unnecessary. One
commenter asserted that their vehicles
are inspected annually by State fire
marshals and, therefore, the exception
should be retained. However, we
believe that few State and local
agencies have enacted regulations
governing the maintenance and testing
of smaller cargo tanks. We find that
many States have adopted or
incorporated the HMR as a part of their
laws. including the exception granted for
smaller cargo tanks operating
exclusively in flammable liquid service.

We believe that a cargo tank
containing 3000 gailons of a flammable
liquid presents a significant risk to the
public. Furthermore, we believe that
citizens in rural as well as urban areas
must be provided protection from that
risk. Many state public safety
representatives have supported this
proposal. The proposed requirement that
the retest be performed or witnessed by
an Authorized Inspector. as discussed
earlier in this preamble. is not adopted
in this final rule. Similarly. the proposal
to require all repairs to pressure parts
on cargo tanks be performed or
witnessed by an Authorized Inspector is
not-adopted in this final rule. These
changes will alleviate commenters’
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concerns regarding potential cost
mncreases in those areas. We believe
that if the commenters’ assertions that
periodic maintenance. inspections, and
repairs are presently being performed on
these tanks are true, there should be
minimal incremental costs to small
businesses. The final rule contains
requirements for the periodic
mainlenance, inspection, and retest of
all cargo tanks.

V. Impact of this Rulemaking on
Existing Exemptions
A number of cargo tanks are being

operated under exemption. It is our
intention that, to the maximum extent
appropriate, existing cargo tanks
authorized for use under an outstanding
exemption be covered under this rule,
thereby eliminating the need for the
exempiion. It is our position, however,
that in order to be re-marked as a
specification cargo tank. an existing
cargo tank must, as a minimum, meet
the bhasic provisions in this rule.

Accordingly, each owner or
manufacturer of a cargo tank which is
used in the transportation of liquid
hazardous materials should exarnine the
tark and the tank drawings to determine
if the cargo tank meets the requirements

f the applicable MC 308, MC 307 or

1C 312 cargo tank specification in effect
at the time of manufacture and the
cenditions prescribed in the applicable
DOT exemption. The owner of a cargo
tank meeting the applicable
requirements should remove the DOT
exemption number stenciled on the
cargo tank and mark the identification
plate {or a plate placed adjacent to the
specification plate) as specified by
§ 180.407(F)(6} according to the
applicable specification. A copy of the
exemption in effect at the time the cargo
tank is remarked must be retained on
file at the owner's principal place of
business during the period the cargo
tank is in service, and for at least one
year thereafter. DOT exemptions that
may be affected by this rulemaking are
as follows:

Hazardous waste tanks

3098 8640
5701 8708
8325 8742
7478 8751
7948 8781
8213 saa2
8209 8844
8337 8904
8148 0143
8408 9463
R428 84088
78 8512

8 9513

49 0538
4851 9543
8532 9564

8620

VL. Delayed Effective Dates

Delayed effective dates are found in
the following sections to provide for a
smooth transition from the existing
requirements to the new requirements:

1. Section 180.405—Authorizes the
construction of DOT Specification
MC 36, MC 307 and MC 312 cargo tanks
conforming to the applicable
specification requirements in effect on
June 12, 1989 until December 12, 1990.

2. Section 180.413—Authorizes the
repair of DOT Specification MC 300,
MC 301, MC 302, MC 303, MC 305. and
MC 306 cargo tanks. and non ASME
MC 304, MC 367, MC 310, MC 311 and
MC 312 cargo tanks by persons who do
not presently hold an ASME or National
Board Certificate of Authorization until
December 12, 1380,

0. Section 180.405(g)—Allows owners
of existing cargo tanks with manhole
assemblies not meeting the requirements
of § 178.345-5 until June 13, 1994 to
retrofit the manhole assemblies.

4. Sections 178.345-10 and
180.405(h}—Require that after June 12,
1991 any reclosing pressure relief valve
installed on a cargo tank must be
capable of reseating to a leak-tight
condition.

5. Section 178.345-10—Requires that
each pressure relief system on a DOT
Specification 408, 407 or 412 cargo tank
be designed to withstand a dynamic
pressure surge of 50 psig applied for at
least 300 milliseconds without leakage
oi liquid regardless of vehicle
orientation after june 13, 1994.

Review by Section

Readers are reminded that this review
by section discusses only significant
comments on the proposals in the NPRM
and changes made to the NPRM in this
Final Rule. For those provisions that are
unchanged, readers are referred to the
preamble discussion in the original
NPRM (50 FR 37768) and subsequent
correction document {50 FR 49868).

Sections 107.501-107.504, These new
sections contain registration
requirements for persons engaged in the
manufacture, assembly, certification,
inspection or repair of DOT
specification cargo tanks or cargo tank
motor vehicles, and cargo tanks
manufactured under exemption. Section
107.502 containg general registration
requirements applicable to
manufacturers, assemblers, repair
facilities, and other persons who
perform the specified functions. Section
107.503 contains information on
completing a registration statement.
This section also grants an exception
from requirements for an ASME
Certificate of Autharization for

assemblers of cargo tanks who perform
no welding on the cargo tank wall,
Section 107.504 contains praovisions on
required documentation, required
updates of registration information, and
procedures for renewal. See earlier
discussion in this preemble under the
heading “Cargo tank: Manufacturer
Qualification, Registrztion, Quality
Control, and Certification."

Section 171.3. Proposed § 171.3(f(1}
would have authorized the continued
use of nonspecification cargo tank motor
venhicles for transportation of hazardous
wastes in intrastate commerce under
certain conditions. Upon furtter
consideration, we realized that these
tanks, which are not under exemptinn,
are used only to transport waste
materials that do not require the use of a
DOT specification cargo tank.

Therefore, the proposed provision i3
unnecessary and is not adopted in this
rule.

Section 171.7. Several commenters
requested that matter incorporated by
reference not be identified by a specific
edition number or date. The commenters
stated that the absence of dated material
would allow persons to use the most
recently published edition of
incorporated standards without delay
and would eliminate the need for RSPA
to publish periodic updates of
incorporated matter in the Federal
Register. The Director of the Federal
Register {OFR) has the responsibility for
approval of materials incorporated by
reference into the Federal Register.
Thus, OFR regulations require an agency
that seeks approval fcr a change to a
publication that is approved for
incorporation by reference must publish
notice of the change in the Federal
Register and amend the Code of Federal
Regulations. The language incorporating
a publication by reference must state the
title, date, edition, author, publisher, and
identification number of the publication,
See approval procedures for
incorporation by reference in 1 CFR
Part 51.

The proposed changes to reflect the
new address of the American Welding
Society (AWS), to revise the reference
numbering of the AWS Code, and to
incorporate the latest editions of the
American Boiler and Pressure Vesse|
Code and CGA Technica; Bulletin TB-2
were handled in other separate
rulemaking actions.

The change to incorporate the Rubber
Manufacturers Association (RMA)
Technical Bulletin 13 is not adopted. The
provisions contained in RMA Technical
Bulletin 13 that were to be referenced
are brief and, thus, are adopted in the
rule. Also the change to incorporate tha
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American Society for Nondestructive
Testing Standard for use by persons
who perform ultrasonic thickness testing
on cargo tanks is not adopted in this
rule. See preamble discussion to

§ 180.409.

Section 171.8. The definitions for
"Authorized Inspector.” "Authorized
Inspection Agency,” and “"Cargo tank
motor vehicle," are adopted as
proposed. The proposed definition for
“cargo tank” as a tank with a capacity
of over 110 gallons is revised to provide
consistency with the definition of a
“bulk packaging.” A bulk packaging is
defined in § 171.8 to mean a packaging
with a capacity of greater than 118.9
gallons if used for a liquid. Since a cargo
tank is considered a bulk packaging, this
change eliminates discrepancies
between the two definitions for tanks
with a capacity between 110 gallons and
118.9 gallons. In addition, in the cargo
tank definition, references are added to
refer to the definitions of “"tank”
appearing in the MC 331 and MC 338
cargo tank specifications, in §§ 178.337-
1 and 178.338-1, respectively, and new
definitions are added for “Registered
Inspector” and “Design certifying
engineer.”

Section 172.203. Paragraph (h} is
amended to correct references to
provisions contained in § 173.315.

Section 173.33. Proposed paragraph
{a)(2) is revised, as suggested by NTTC
and the Chemical Manufacturers
Association {CMA)}, to make bath the
shipper and the carrier responsible for
ensuring the compatibility of materials
that are offered or loaded for
transportation in a cargo tank motor
vehicle. The CMA stated, “For customer
pickup shipments, where a cargo tank in
a multi-compartmental motor vehicle
already contains a material when
arriving at a shipper’s facility. it should
be the responsibility of the receiver
(motor carrier) to ensure that mixture of
the materials will not create an unsafe
condition. A shipper may not be familiar
with the characteristics of the chemical
which is already contained in one or
more of the cargo tanks in a multi-
compartmental vehicle.” RSPA agrees
with the commenters that, in a case
where a motor carrier receives
hazardous materials from different
shippers. the responsibility for ensuring
an unsafe condition is not generated,
should be a shared responsibility and
not the exclusive responsibility of the
shipper or the carner. Accordingly.
paragraph {a)(2) has been revised to
provide that “two or more materials
ray not be loaded or accepted for
t-ansportation. . . "

Propnsed paragraphs (b) (1) and {2}
are revised to clarify that a cargo tank

may not be loaded with any hazardous
materials that may produce an unsafe
condition.

A commenter objected to proposed
paragraph (b)(4) which would require
that the rate used to load or unload a
cargo tank be less than or equal to the
rate marked on the cargo tank
specification plate. The commenter
stated that a proposed requirement
would have no effect if the manhole is
open or if the closed system is protected
by the pressure relief devices. We do
not agree with the commenter. The use
of a loading rate exceeding the
maximum loading rate may lead to
possible over pressurization and tank
rupture in addition to leakage of lading
through relief vaives. In addition, we
have revised proposed paragraph (b)(4)
to specify the maximum pressure that
may be used during loading and
unleading when the loading/unloading
rate is not marked on the cargo tank
specification plate.

Proposed paragraph (c) would have
required that prior to filling and offering
a hazardous material for transportation,
a shipper must confirm that the design
pressure of the cargo tank is greater
than or equal to 120 percent of the sum
of the vapor pressure of the lading at
115 °F, the tank static head exerted by
the lading, and any pressure exerted by
the gas padding, including air. in the
ullage space or dome. As is discussed
later in this preamble (see discussion of
§ 178.345~1), the term “maximum
allowable working pressure’” {(MAWP)
has replaced the term “design pressure”
in this final rule. The term MAWP will
be used for the remainder of this
discussion for consistency with the final
rule. Commenters argued that the
proposed formula is too restrictive, and
would require a higher MAWP than is
necessary for the commodity to be
shipped. particularly for gasoline
shipped in MC 308-type cargo tanks.
These commenters suggested that either
the safety factor of 1.2 or the vapor
pressure reference temperature be
reduced in order to present a more
realistic approach. Additionally.
commenters pointed out that the ASME
Code provides a 4 to 1 factor of safety in
the structura! design of cargo tanks,
eliminating the need for an additional
safety factor in the MAWP equation.

We agree that a cargo tank
constructed to the ASME Code or to the
HMR is structurally designed with a
substantial factor of safety. We are also
aware that the use of a vapor pressure
reference temperature of 115 °F is the
extreme of what is experienced in
normal transportation. However, we dare
concerned about the possibie loss of
hazardous materials lading from a cargo

tank involved in an accident involving a
roliover. Under proposed & 178.340-10.
safety relief valves would be set at the
MAWP, and reclose at 90% of the set
pressure. We believe that a safety factor
must be included to ensure that the
static head and vapor pressure of the
lading, in addition to any gas padding in
the tank. do not cause the relief vaives
to open in a rollover situation, and
release product continuously without
reseating.

The intent of the NPRM was to link
the properties of the lading to the
structural design of the tank and to the
relief device settings. Our primary
concern in eelating a potential lading to
the cargo tank MAWP is in the settings
of the pressure relief valves, as
discussed above,. since an adequate
factor of safety is included in the
structural design of the tank itself. As a
result of the written comments received
and the public meetings held. we have
modified the maximum allowable’
working pressure requirements in the
final rule. This final rule requires an
MAWP greater than or equal to 100
percent of the sum of the vapor pressure
of the lading at 115 °F. plus the tank
static head of the lading, plus the
pressure exerted by any gas padding.
The 20 percent safety cushion has been
removed from the calcnlation of the
MAWP where il results in increased
wall thickness: but it has been retained
in the pressure relief valve settings. The
fina! rule requires that the primary
pressure relief valve setting be no less
than 120 percent of the MAWP of the
tank, determined as described above.

It was not our intention in proposed
paragraph [c) to change the existing
pressure relief and venting requirements
of cargo tanks used to transport
compressed gases, including cryogenic
liquids. This error has been corrected in
the final rule.

Proposed paragraph (c){4) would have
required the use of a cargo tark motor
vehicle having a design pressure of 25
psig or higher for any material that
meets the definition of more than one
hazard class. It was our intent in the
NPRM to require a higher integrity tank
for dual hazard materials. and to
specifically exclude the MC 306 cargo
tank from use in transporting flammable
liquids that also meet the definition of a
corrosive. However. the proposal would
also have excluded MC 312 cargo tanks
in the pressure range of 15-25 psig.
Some commenters questioned the
necessity of the required minimum
pressure for low vapur pressure. h.gh
flash point (such as UN Packaging
Croup 1) materials. while other
commenters expressed support for the
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proposed change. This proposal has not
been adopted in this final rule.
However. it will be given further
consideration under a separate
rulemaking action (Docket HM 181).

The NPRM contained proposals to
standardize certain commadity
reguirements and eliminate several
discrepancies in the requirements for
transporting certain kinds of
commodities in DOT specification cargo
tanks. For examgle. it was proposed to
require that all cargo tanks used to
transport poisonous materials have a
design pressure of 25 psig and ta
prohibit the use of non-reclosing
pressure relief devices (except when in
series with a reclosing relief valve) on
cargo tanks transporting flammable
liquids. The NPRM was not intended to
be an extensive review and possible
reclassification of those hazardous
materials authorized to be shipped in
cargo tanks.

On May 5, 1987, RSPA published a
notice of proposed rulemaking under
Docket HM-181, entitled “Performance-
Oriented Packaging Standards;
Misceilaneous Proposals”. Among other
things, the proposal called for the
adoption of an internationally
recognized classification system for
hazardous materials and the placement
f hazardous materials into groups of
oulk packagings which provide
equivalent levels of packaging integrity.
The present packaging sections for the
bulk transportation of hazardous
materials were adopted on a piecemeal
basis over the years. In some sections,
materials with similar transportation
hazards are not authorized in similar
buik packagings due to aversight or
because the industry did not petition the
DOT to authorize them. Specifically. the
proposal would allow a hazardous
material that can safely be carried in
one type of cargo tank to be carried in
all cargo tanks of similar or greater
integrity. Additionally, the proposal
would require bulk packagings of much
greater integrity than presently required
for materials that are toxic by
inhalation. This final rule does not
address any of the issues raised in
Ducket HM-181.

For the above stated reason, RSPA
has not accepted a commenter's
recommendation that a new provision
be added to provide that whenever an
MC 300. MC 301. MC 302. MC 305 or
MC 306 cargo tank 1s authorized, the use
of an MC 307, MC 312 or MC 331 cargo
tank having an equal or higher marked
'esign pressure be authorized. The use

{a higher integrity tank in place of a
currently authorized specification tank
is being considered under a separate

rulemaking (Docket HM-181) and,
therefore, has not been made & part of
this final rule. The public and regulated
industry should be aware that the final
rule promulgated under Docket HM-181
might have significant impact on
commodities authorized to be
transported in DOT specification cargo
tanks in the future.

Section 173.119. For discussion of the
substantive changes affecting this
section, refer to the preamble
discussions under the heading “Use of
Cargo Tank"” and the discussion of
changes to § 178.348.

Sections 173.135 and 173.136. A
ccmmenter suggested that
transportation safety could be enhanced
by authorizing anly MC 330 and MC 331
cargo tanks for use in transporting the
named chlorosilanes under this section.
This same commenter requested that
RSPA amend the provisions in this
section to provide for the transportation
of dimethyl chlorosilane in MC 330 and
MC 331 cargo tanks The commenter
presented no data to support these more
restriclive provisions nor is RSPA aware
of any problems with the use of the
cargo tanks authorized. RSPA will give
this matter further consideration should
information be received to support the
change.

Section 173.154. A provision is added
in proposed paragraph (a){4) to specify
the requirements for prsssure relief
devices on MC 310, MC 311, MC 312 and
DOT 412 cargo tanks, which was
inadvertently omitted from this section.

Section 173.240. NTTC recommended
that RSPA amend § 173.240 by revising
the definition of a "corrosive material"

- and the test requirements. NTTC stated,

in part:

We believe that the regulatory testing of
"corrosive materials™ (at Section 173.240)
must be changed. It bears little relevance to
transportation practices; has been outdated
by contemparary testing and analytical
technology: and has {led] to premature

- deterioration of even newly-manufactured

cargo tanks.

The current mandated tests allow the
manufacturer of a corrosive to test under one
set of circumstances and then offer the
product for transportation under another. For
example. the manufacturer may conduct the
corrosive test with a product at a temperature
of 70 degrees F. at a specified concentration
while loading it aboard a cargo tank at 95
degrees F. and at a significantly different
concentration. Metallurgists inform us that
chemicals may be substantially more
aggressive to tank parent and weld metal at a
higher temperature. Such would sccelerate
internal corrosion, pitting, and (particularly}
intergranular cracking.

Although NTTC's recommendation has
merit, the suggested corrosive material
definition and test criteria are beyond

- the scope of this rule making and,

therefore, has not been made a part of
this rule. However, this matter may be
considered under a rulemakirg action in
the future.

Section 173.247. A commernter
requested a revision to authorize silicon
chloride for transportation under
§ 173.280 instead of § 173.247. Th
commenter stated that this change
would simplify the HMR and erhance
safety. In the comments made to
§ 176.280, the commenter suggested that
RSPA change the sect:on heading from
“Trichlorosilanes” ta “Noaflammable
Chlorosilanes (including silicon
chloride)". The commenter stzted that
this change would provide for these
chemicals to be more rationally grouped
for appropriate packaging in MC 330 ard
MC 331 cargo tanks. The commenter
provided no reason for this more
restrictive provision. Without data to
support these changes. no action has
been taken under this final rule.

Section 173.252. A commenter
disagreed with the clarification
contained in proposed paragraph (a)(4)
stating that the prescribed % inch
minimum thickaess for the tank shell
and head excludes any lining. cladding
or corrosion allowance. The commenter
stated that the existing regulations
required that each tank must have a
head and shell thickness of at least %
inch and a nickel cladding on the inside
surface comprising at least 20 percent of
the total thickness. RSPA also received
a letter requesting clarification of the
provision, In the reply, RSPA agreed
that (1} where cladding is required by
§ 173.252(a){4), the thickness of the
cladding is based on a percentage of the
minimum calculated shell thickness
rather than the as-built thickness if the

shell is thicker than required, and (2) the’

word “shell” as mentioned in
§ 173.252(a)(4) means the total thickness
of steel plus nickel. In any case the steel
portion of the composite shell must
conform to the material, mintmum
thickness and structural integrity
requirements of the applicable cargo
tank specification. The composite steel/
nickel plate must conform to the
requirements of ASTM specificatian A~
265-89. The final rule has been revised
consistent with this clarification.
Section 173.264. In the NPRM., RSPA
proposed to include a provision found in
Note 1 to paragraph (a)(14) that
aifthorized inhibited hydrofluoric acid
solution of 60 percent to 65 percent
concentrations in unlined cargo tanks. A
commenter stated that 60 percent to 65
percent hydrofluoric acid is no longer
being produced and. therefore,
continuing to grant the provision is
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unnecessary. The commenter also
pointed out that the Manufacturing
Chemists Association had filed a
petition (P-440) secking removal of the
provision. Although not a part of the
proposal, RSPA believes the request has
merit and it is adopted in paragraph
{a){14) of this final rule.

The commenter also requested that
we prohibit the use of bottom outlets on
cargo tanks authorized under this
saction and § 173.265{a){4). The
commenter presented no data to support
this change. RSPA is not aware of any
safety problems with the use of bottom
outlets on cargo tanks authorized under
this section. In the absence of data to
supnort the change, no action is being
taken at this time.

Section 173.265. The proposed change
to raragraph (a){4) is corrected to apply
to paragraph (b)(4) in the final rule.

Section 173.266. Proposed paragraph
{r)(2) would have removed a provision
that designs for venting and pressure
reiief devices be examined by the
Bureau of Explosives and approved by
the Director, OHMT. A commenter
requested that the provision be retained
to keep the continuous vent
arrangement. RSPA did not intend to
remove this provision and this proposal
has not been adopted.

Section 173.273. A commenter stated
that the wording "and consisting of a
spring-loaded pressure relief valve” in
proposed paragraph (a)({5)(i) implies that
a frangible disc in series is prohibited.
The commenter stated that the use of a
frangible disc should be allowed to
protect the spring-loaded valve and to
provide additional containment. As an
alternative, the commenter requested
that the wording be removed, as
proposed § 178.340-10 (§ 178.345-10 as
adopted herein) requires the use of a
spring-loaded pressure relief valve and
allows the use of a frangible disc in
series. We agree with the commenter
and have revised paragraph {(a)(5)
accordingly. We have also revised
proposed paragraph (b)(2)(iii} to allow
the setting of a spring-loaded valve in
series with a frangible disc at 125
percent of design pressure instead of 150
percent of design pressure.

Section 173.315. Paragraph (i} is
revised to permit safety relief valves to
be certified by the valve manufacturer in
place of an Authorized Inspector.

Existing § 173.33(k}. which requires
that MC 330 cargo tanks used to
transport certain gases be equipped with
liquid discharge controls conforming to
§ 178.337-11(c) at each liquid discharge
opening, would have been removed and
placed in new paragraph (n) of this
section. Proposed paragraph {n] would
have required that each vapor or liquid

discharge opening on MC 330 and MC
331 cargo tanks be equipped as
prescribed in proposed § 178.337-11.
Several commenters expressed concern
that, as proposed, these tanks would
have to be retrofitted with internal
valves on the vapor openings. [t was not
our intention to make any substantive
change in the specification requirements
for these tanks. Accordingly, the
reference to the vapor discharge opening
is removed.

Section 173.318. Consistent with other
changes to the final rule and the
reformatting of this section under a
separate rulemaking, paragraphs
{b)(2)(i) and (1) are revised to require
that the flow capacity and rating of
pressure relief devices be verified and
certified by the manufacturer of the
device.

Section 173.346. A commenter
requested a revision of proposed
paragraph (a)(12) to authorize the
continued use of a MC 308 cargo tank
with a capacity of 3,000 gallons or less
when operated by private carrier to
transport formulated agricultural
chemicals meeting the definition of
Poison B. The transportation of Poison B
materials was discussed in the preamble
of the NPRM, and requires a cargo tank
with a MAWP of 25 psig. We believe an
MC 308 cargo tank is not adequate for
the transportation of Poison B n.o.s.
materials. Therefore, the final rule is
adopted as proposed.

Sections 177.801 and 177.802. Section
177.801 is revised for clarity. After
further consideration, we believe the
pravisions concerning the inspection of
carrier facilities and records in proposed
§ 177.802(a), (b) and (c) are redundant.
The provisions contained in paragraph
(a) are adopted in this rule.

We proposed that the reporting and
recordkeeping requirements presently
found in § 177.824 be relocated to
§ 180.417. However, the provision in
§ 177.824(f) requiring motor carriers to
file a report with FHWA listing all MC
330 or MC 331 cargo tanks in service, or
being placed in or removed from service,
was not included or discussed in the
proposed rule. In the NPRM, the present
requirement that motor carriers
operating an MC 330 or MC 331 cargo
tank in anhydrous ammonia service
must complete 8 written report after
testing and inspection was expanded ta
include cargo tanks motor vehicles
operating in liquefied petroleum gas or
any other service that may cause stress
corrosion cracking of the tank.
Therefore, we believe the reporting
requirements appearing in present
§ 177.824(f) ere no longer necessary. and
they are not included in this [inal rule.

Section 178.320 General
requirements applicable to all DOT
specification cargo tanks. This new
section contains general provisions
pertaining to all DOT specification cargo
tanks, including those used for
compressed gases. Included are
definitions of “manufacturer” and
“design type.”

As is discussed elsewhere in this
document, the requirement that all cargo
tanks be constructed and certified in
conformance with the ASME Code is not
adopted in this final rule. Independent
inspection and certification of cargo
tank design and construction by an
Authorized Inspector is not required.
The absence of independent review of
each cargo tank by an Authorized
Inspector has made necessary a new
provision in § 178.320 which requires
each design type (as defined in this
section) be certified by a "Design
Certifying Engineet” (as defined in
§ 171.8). Design certification by a _

_ qualified individual will ensure the

integrity of a cargo tank design without
requiring independent design review of
each individual cargo tank.

Sections 178.337-3 and 178.338-3.
Commenters emphasized that the NPRM
proposed parameters for the
determination of structural integrity
would require cargo tanks with walls up
to 25% thicker than presently required.
The intent was not to increase the
minimum wall thickness requirements.
The parameters in this final rule are as
follows:

For MC 331 cargo tanks. The stress
values used are the same as that
suggested in our research findings and
recommendations. Further, for the
dynamic pressure condition resulting
from a deceleration of 2g's in
combination with the MAWP, the design
stress value used for wall thickness
calculations will be the lesser of the
tank material's yield strength or 75
percent of the ultimate tensile strength
of the material

For MC 338 cargo tanks. The stress
values used will be the same as that
proposed for the MC 331, except that the
“g" loads used will be those found in
§ 178.338-13.

In § 178.337-3(d). a requirement whick
was inadvertently omitted would be
restored as paragraph (3).

Section 178.345~1 {[proposed § 178.540~
1) General Requirements. Several
commenters objected to the use of the
term "design pressure” throughout the
general sections as well as in sections
containing the individual cargo tank
specifications. These commenters,
including TTMA and the Fruehauf
Corporation, suggested that the term



Federal Register / Vol. 54, No. 111 / Monday,

\
Y
]

June 12, 1989 / Rules and Regulations

24993

"maximum allowable working pressure
"MAWP)" shouid be used. Commenters,

the public meetings held between the
JOT and commentersy, argued that an
MC 306 cargo tank {DOT 406 herein),
which is generally an oval cross-section
tank not constructed in accordance with
the ASME Code, is not “designed"
through a series of calculations. Rather,
the integrity of an MC 306 cargo tank is
verified by hydrostatic test, and the use
of the term “design pressure” for the MC
J06 cargo tank is inaccurate, Further,
Commenters stated that use of the term
"MAWP" maintains consistency with
the ASME Code. It should be noted that
the ASME Code uses both the terms
“design pressure” and “MAWP."
However, it is the MAWP which is used
in the general structural design and
pressure rating of the tank.

We understand cargo tank
manufacturers’ reluctance tg use the
term “design pressure," which is the
term used in the existing cargo tank
specification. Accordingly, the term
"MAWP" i3 used in the final rule in
place of the term “design pressure.” The
MAWRP is the pressure used in the
design of the cargo tank in the ASME
Code and the individual cargo tank
specifications. Howaver, a shipper stil]
must determine that the MAWP of a

~ticular cargo tank is appropriate for

. shipment of a commodity, as
.vquired by § 173.33.

Section 178.345-2 {(propcsed § 178.340~
2, Materiol and material thickness,
Several commenters requested, in
addition to materials conforming to
Section II, Parts A and B of the ASME
Code, that materials conforming to
ASTM standards be authorized for the
construction of DOT specification cargo
tanks. Specifically, TTMA listed two
ASTM steel specifications, A878 and
A713, and several aluminum alloy
specifications for consideration. The
aluminum alloy specifications that were
listed are authorized in the HMR, and
are suitable for use. We believe the two
ASTM steel specifications are also
suitable for use. Therefore, we have
authorized those materials as well.

Commenters objected to a proposal to
use a formula in place of the tables
appearing in the current regulations to
determine the minimum required
thickness of a cargo tank shell or head.
Commenters argued that it ig easier to
verify compliance with the specification
requirements through the use of a table,
TTMA. in its comments, requested that
the thickness tables be retained in the
~ tividual specifications, with certain

1888 such as specifying the thickness
-he use of decimals in place of
iract.ons of inches or gauge

designations. TTMA's revised thickness
tables were derived based on the
knowledge and experience of the cargo
tank manufacturers in its membership,
rather than on specific calculations
based on anticipated stress levels.

We agree that the minimum thickness
tables are easier to use than a formula.
The use of minimum thickness tables
can also prevent unusual situations such
as a cargo tank designed with a very
thin shell, but with enough ring
stiffeners to meet the maximum
allowable stress level requirements.
However, we believe that the minimum
required thickness of a cargo tank shell
or head must take into account the
maximum allowable stress levels, We
found that the thicknesses in the tables
presented by TTMA were generally
adequate only to accommodate the
siresses due to internal pressure,
Consequently, the minimum thickness
tables are being retained in the
individual specifications: however, the
values appearing in these tables must be
replaced by the results of the stress
calculations of § 178.345-3 if those
calculations require a greater thickness.
The tables, which are revisions of the
tables developed by TTMA. have been
greatly simplified, and the thickness
tables for the DOT 412 cargo tank are

expanded to include product densities of

16 to 26 pounds per gallon, The
minimum thicknesses for cargo tank
shells and heads listed in the tables are
equal to or somewhat greater than those
listed in the current regulations.

Section 178.345~3 (proposed § 178.340-
3) Structural integrity. The principal
comments received on the structural
integrity requirements came from the

and its members. In addition to
written comments, several public
working meetings were held between
Tepresentatives of the DOT and TTMA.

agreed that provisions for
structural integrity based on g-loadings
were needed for low pressure cargo
tanks. However, they stated that the
proposed g-loadings were too great.
Commenters argued that, although the
preamble to the NPRM specifically
stated that no increases in the shell
thickness of cargo tanks were intended
by the rulemaking, the proposed g-
loadings would nearly double the
required shell and head thicknesses. The
g-loadings recommended by TTMA
were: 1.7-g vertical, based on vertical
road shocks and ANS]
recommendations; and 0.75-g
longiludinal, based on the maximum
expected deceleration. TTMA also
Stated that a realistic lateral force would
be 0.4-g, which research has proven is
the force necessary to cause overtumn.

The proposed g-loadings are the same
as those specified far the MC 330 and
MC 331 cargo tanks, since all cargo
tanks experience the same over-the.
road loading conditions. Commenters
stated that the g-loadings for those high
pressure cargo tanks were set artificially
high in order to add more thickness to
the tanks, and that the loadings
recommended by the commenters have
worked successfully for many years,
Further, commenters pointed out that
the ASME design requirements already
include a 4 to 1 factor of safety, We
agree that the g-loadings recommended
by TTMA, combined with the factor of
safety required by the ASME Code, will
ensure that cargo tanks are designed
with adequate structura] iategrity, These
loadings of 1.7-g vertical. 0.75-g
longitudinal, and 0.4-glateral are
adopted in this final rule.

With regards to the evaluaticn of
specific stresses, TTMA opposed the
proposed requirement to include, in the
design of heads and shell, the load
resuiting from the design pressure in
combination with the dynamic pressure
resulting from a longitudinal
deceleration of 2 “g.” TTMA stated that
such a requirement would eliminate oval
Cross section tanks, and that the tank
would not experience this type of
loading in normal transportation, This
fequirement was proposed in order to
account for accident conditions in which
such loadings could occur. However, we
believe that since this load combination
would only eccur during an accident
situation, and would not ordinarily be
experienced in transportation, a lower
factor of safety, and a higher allowable
stress could be allowed in the design for
the loading. Therefore, in the final rule,
the MAWP in combination with the
dynamic pressure resulting from a
longitudinat deceleration of 2 "g" may
not exceed the lesser of the yield
strength or 75 percent of the ultimate
tensile strength of the material of
construction.

TTMA further stated that the shear
stresses described in proposed
§ 178.340-3(b) (6). (7}, and (8) need not
be calculated or taken into account,
since the effective stress calculated by
the formula in proposed § 178.340-3(c})
(§ 178.345-3(c) herein) is governed by
the tensile and compressive stresses
described in paragraphs (1), (2), (3), and
{5). TTMA stated that the calculated
shear stresses are much lower than the
tensile and compressive stresses.
Additionally, TTMA and other
commenters pointed out that g
calculation of the tensile or compressive
stress resulting from accelerative and
decelerative forces applied at the

S e ikl i i S

e

]
!

_p«:m,—"'—“"

g



24594 Federal Register [ Vol.

54, No. 111 / Monday. June 12, 1989 / Rules and Regulations

horizontal pivot of the fifth wheel. as
described in proposed § 178.345-3(b)4}.
is unnecessary, as this result will not
exceed that calculated under proposed
paragraph (b)(3). We agree that in most
cases. the stress levels will be largely
governed by the tensile and compressive
stresses. However. since shear stresses
in addition to accelerative and
decelerative forces at the fifth wheel,
are also experienced by the cargo tank
motor vehicle in transportation, we

helieve that they must be evaluated as

part of the design.

Section 178.345-5 (proposed § 178.340-
5) Manhole Assemblies. Commenters
objected to the proposed requirement
that manhole closures be capable of
withstanding without leakage os
permanent deformation, static internal
fluid pressure of 36 psig or test pressure,
whichever is greater. These commenters
recommended that we should allow de
minimis leakage and deformation that
daes not affect the structural integrity of
the clasures. Commenters stated that if
deformation of the tank were allowed,
then manhole assemblies conforming to
the industry consensus standard TTMA
RP No. 61-82 could be used We believe
that a leak-tight condition is necessary.
To allaw a certain amonat of leakage
would open the gquestion of how much
leakage is acceptable, and how that
amount of leakage can be accurately
measured. However, we believe that to
allow deformation that does not affect
the structural integrity of the cargo tank
should not adversely affect safety.
TTMA has developed a revised RP. No
#1-89, which specifies no leakage. but
~ilows some deformation. The revised
standard also contains a requirement for
tesling every 3 months. one percent {or
«ne manhole closure, whichever is
nreater) of all manhole closures of each
tyne produced to verify compliance with
'his requirement. Provisions consistent
with those found in revised TTMA RP
\o. 51-88 are being adopted for use in
§ 178.345-5 in this final rule.

Section 178.345-7 {proposed § 178 340~
~) Circumferential reinfarcements. The
proposal would have required that alk
ring stiffeners conform to the ASME
Code. Several commeniers pointed cut
that the ASME Code requirements for
ring stiffeners apply only to tanks under
external pressure. We agsee with the
commenters that the ASME Code does
a0t address ring stiffeners for tanks
under internal pressure. Therefore, the
existing requirements for ring stiffeners
e retained under this final rule. This
rule also allows ring stiffeners to be
placed farther apart thao 60 inches for
vacuum-loadad tanks undes certain
conditions.

‘The NPRM contained a proposal to
prohibit the use of hat shaped or open
channel rings precluding visual
inspection of the tank shell. Mosl
commenters agreed that hat shaped or
open channel rings should be prohibited
on cargo tanks constructed of carbon
steel which are used to transport
corrosive materials, but did not believe
that such rings should be prohibited on
cargo tanks constructed of other
materials or transporting other than
corrosive materials. They argued that

* the propesal wouid require the use of

“T" rings which are more susceptible to
damage in a rollover accident where
skidding is involved. They further stated
that "“T" rings create highes
concentrated stress on the tank shell.
which could lead to tearing of the shell
and catastrophic loss of lading. We
believe that this comment has merit.
however, we do not agree that the
prohibition against hat shaped or open
channel rings should be limited to cargo
tanks carrying corrosive material. We
are aware of several accidents in which
a cargo tank failed due to corrosion of
the tank shell underneath a
reinforcernent ring, where such
corrosion was caused externally by
environmental elements rather than by
the hazardous materials lading.
Therefore. this final rule prohibits, on
any cargo tank constructed of carbon
steel, hat shaped or open channel rings
which preclude visual inspection of the
tank sheil.

Section 178.345-8 (proposed § 178.340-
8] Accident Damage Protection. The
National Transportation Safety Board
(NTSBY). in its comments to the docket,
supported the requirement in proposed
178.340-8(a) for accident damage
protection for projections from the cargo
tank shell. However, the NTSB stated
that all projections from the cargo tank
should be subject 1o the accident
damage protection requirements. not
just those extending more than 2 inches
from the tank shel). NTSB stated, in part:

While we believe it is the intent of the
NPRM to protact all projections from rollover
damage. even if they protrude less than twa
inches, the language used in § 178.340-8 (a)
and (c) s oot entirely clear in that respect.
The Safety Board believes that the proposed
rule should indicate unequivocally that all
protrustons should have rollover protection.

The NTSB cited an accident which
occurred near Springvilla, Alabama. and
involved the spillage of 3.000 galions of
a Poison B liquid from an overturned
cargo tank. The spill occurred because
two 3-inch diameter washout pipes,
projecting about 3 inches above the ring
stiffepers, were tarn away from the tank

shell. These pipes were not protected by
accident damage protection devices.

[n contrast. TTMA commented that 2
inches from the tank was not adequate
for most washouts and sumps. They
stated that currently most sumps extend
4 inches from the tank and experience
has shown little accident damage on
such devices. TTMA requested that an
exception from the accident damage
protection requirements be granted for
those projections which extend less than
1, their diameter and tess than 4 inches
from the tank shel..

It was our intention in the NPRM to
provide gn exception from the accident
damage protection requirements for
domes, sumps. and washout cover
plates which have a relatively large
diameter compared to their height and.
therefore. are not likely to be torn from
the cargo tank shell in a rollover
accident on the roadway. Accordingly.
we proposed an exception from the

_ accident damage protection

requiremnents for projections from the
cargo tank which are of a material of a
toughness equivalent to that of the tark
shell and which extend not more than 2
inches from the tank shell. It was not
our intent 1o except smaller diameter
pipes. or projections whose diameter is
smaller than the projection from the
tank shell, from the accident damage
protection requirements.

Upon consideration of both

 comments, we have clarified this section

in the final rule. Proposed § 178.340-
8(a)(1) (§ 178.345-3(2)(1) herein)} has
been revised to clarify that it applies
specifically to domes, sumps. and
washout cover plates: and that in crdoer
for these compenents to be excepted
from the accident damage protection
requirements, they must be of a strength.
toughness, and thickness equal to the
cargo tank shell thickness. In
consideration of NTSB's comment. wo
believe that damage te projections frcm
the tank is most likely to occur on the
upper two thirds of the tank, Experience
has shown that damage to large-
diameter low-prolile projections is very
rare. We have clarified our proposal by
adding a requirement that for the top =3
of the tank a projection may extend r.o
more than 2 inches or % its diameter
from the tank without protection. Thus.
a 2 inch high projection must be no lecs
than 8 inches in diameter. For the
bottom % of the tank. experience has
shown TTMA’s proposal to be adequate.
Therefore, we have adopted TTMA o
recommendation :n the final rule for the
lower Y of the tank. However, prepesed
§ 178.340-8{a){2) (adopted as § 178.345~
(a)(2) herein} is revised to clanfy that ail
piping, and other devices not identificd
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in § 178.345-8(a)(1), that may retain
ading in any tank orientation must be
rotected from accident damage.
Commenters objected to the use of the
term “fail safe” to describe a device
designed to fail sacrificially in order to
prevent loss of lading or failure of the
cargo tank shell. According to one
commenter, the implication of the use of
the term "“creates a situation wherein
failure of the device to perform as
expected, no matter what the situation,
constitutes a design failure and exposes
the designer, constructor. and tank
owner to legal action.” Commenters
recommended that the term “shear
section” be used, since that is the type
of "“fail safe” device which is used.
TTMA proposed that the wall thickness
of the shear section be at least 30
percent less than that of the adjacent
piping or valve wall as opposed to the
current 20 percent. We recognize the
difficulty which may arise through the
use of the term "fail safe.” We proposed
usage of the term "fail safe device” in
the NPRM in order to provide some
flexibility for cargo tank manufacturers
and owners in meeting the safety
requirements. We believe that the
regulations should aliow the
development and use of other devices
Jesigned to fail sacrificially in order to
otect the integrity of the cargo tank.
nerefore, § 178.345-8(a)(4). as adopted
herein, requires “a sacrificial device
such as a shear section.” We have
adopted TTMA's proposal on the
reduction of wall thickness in our
definition of “Sacrificial device.” The
term ''sacrificial device" is defined in
§ 178.345~1 as “'a device designed to
break at no more than 70 percent of the
lcad that would be required to cause
failure of the protected lading retention
device, part, or tank wall.” The term
“shear section” is also defined, as “a
sacrificial device fabricated so that the
wall thickness of the adjacent piping is
abruptly reduced by at least 30 percent.”
The failure of the sacrificial device must
leave the protected lading retention
device or part and its attachment to the
tank wall intact and capable of retaining
lading. i
Recently RSPA received a letter
requesting clarification on whether a
groove which is cast, rather than
machined, is permissible under the
requirement in existing § 178.340-
8(d}{1)(i). The existing regulation
requires that a shear section "be
machined in such a manner as to
abruptly reduce the wall thickness of the
Yacent piping (or valve) material by at
st 20 percent.” RSPA stated in its
-ply that although an "as-cast shear
groove may produce the same level of

safety as the “machined" shear section,
§ 178-340-8{d)(1}{i) does not provide for
such an alternative. This final rule
prescribes a performance requirement
for a “‘sacrificial device” rather than
requiring a specific type of device, such
as a shear section. Therefore, an “as-
cast” shear groove would satisfy the
sacrificial device requirements if it can
be proven through test or other
supporting information that it meets the
performance requirement. That is, the
shear groove must break at no more
than 70 percent of the load that would
be required to cause the failure of the
protected lading retention device, part,
or the tank wall.

Commenters objected to the bottom
damage protection requirements
contained in proposed § 178.340-8(b),
particularly the design specifications
which require any bottom damage
protection device to be able to
withstand “an impact equivalent to an
energy of 275,000 foot pounds.” This
energy was based on the impact of a
4,000 pound automobile at a speed of 50
miles per hour or the impact of an 80,000
pound truck backing into a stationary
structure at 10 miles per hour.
Commenters stated that it is not
definitive in engineering technology to
define something as an impact
equivalent to an energy. As one
commenter, Fruehauf, stated, “the
strength of the guard needs to be
defined as a force rather than an
energy.” Fruehauf further pointed out
that this energy could be created by a
light object travelling at a high velocity
or a heavy object travelling at a low
velocity. TTMA and several individual

" manufacturers recommended that the

design force be a 45,000 pounds force,
with the guard extending at least 6
inches from any component that may
contain lading. TTMA stated that this
recommended force is based on the
results of a rear underride study
sponsored by the National Highway
Traffic Safety Administration (NHTSA).
In that study, it was determined that
45.000 pounds is the force created by an
automobile travelling at 35 miles per
hour impacting a heavy tractor-trailer
combination.

Our analysis of past studies
sponsored by NHTSA and FHWA has
shown that a 4000 pound automobile
travelling at 50 miles per hour
experiences a force well in excess of
45,000 pounds upon impacting an 80,000
pound tractor-trailer combination. As
stated in the NPRM, according to the
accident data from studies of underride
accidents, a significant percentage of
underride accidents occur at or near
highway speed limits. The 45.000 pound

force obtained by NHTSA in its study of
rear-underride accidents was
recommended as the impact force above
which the occupants of an automobile,
travelling at 35 miles per hour, would
not survive the impact of striking a
tractor-trailer combination. A 1880 study
sponsored by the FHWA entitled,
"“Performance Upgrading of Commercial
Vehicle Rear Underride Guards,”
contains an equation for determining the
maximum impact force experienced in a
collision between an automobile and a
truck. Assuming an automobile weight
of 4000 pounds and width of 5 feet, a
ground clearance of 24 inches, and an
impact speed of 50 miles per hour, a
maximum impact force of approximately
153,000 pounds is attained. That study
recommends that a maximum impact
force of 124,000 pounds be used in the
design of underride guards. The purpose
of the FHWA and NHTSA studies differ
from our intent in this final rule, in that
FHWA and NHTSA were designing a
guard to minimize injury to passengers,
including injury due to the force of
impact, in occurrences where the
automcbile underrides a tractor-trailer
combination. Our intention is to design a
guard that will prevent loss of
hazardous material lading from the
cargo tank when lading retention
components are struck in a collision.
Tha maximum forces experienced in an
automobile-tractor-trailer collision are
the same regardless of the purpose of
the guard. Therefore, we believe the
guard must be designed to withstand a
force of at least 155.000 pounds (based
on the ultimate strength of the material)
from the front, side, or rear, uniformly
distributed over the surface of the™
device.

The NPRM proposed that the impact
energy be applied over an area not
greater than 8 square feet. Commenters
objected to this design feature, declaring
that it is too open for interpretation. This
final rule establishes a design force of
155,000 pounds which must be applied
over the surface of the device, but the
allowable guard area and width over
which the design force may be applied
are limited.

It must be pointed out that the bottom
damage protection device described
above is only required if the optional
external self-closing stop valve is used.
An internal self-closing stop valve
equipped with the proper sacrificial
device need not be protected by an
accident damage protection device.
Further, in many cases, the vehicle
frame, rear wheels, suspension system
and rear end tank protection provide all
or a significant portion of the necessary
protection for external valves.
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Comments addressing the proposed
rear-end protection requirements were
handled under a separate rulemaking
action addressing rear bumpers on cargo
tank trucks (Docket HM-183B, 54 FR
18820; May 2, 1989).

Section 17°8.5345-3 {proposed 178.340-9)
Pumps, piping, hoses. and connections.
A commenter stated that the provisions
in proposed § 178.340-9(a) apply only to
loading pumps, as the cargo tank is not
on the suction side of an unloading
pump and need not be protected from
the pump’s outlet pressure. TTMA also
stated that this paragraph should apply
only to those pumps that may pressurize
the cargo tank. The intent of this
paragraph is to ensure that the cargo
tank is protected from excessive rise in
pressure due to the action of a pump.
\We do not believe this provision should
be restricted to any one type of pump:
however, we do believe that the
paragraph can be restricted to those
pumps which may pressurize the cargo
tank. Therefore, the words “that may
rressurize the carga tank™ are added to
clarify that these pumps must be
rrovided with an automatic means of
closure.

Section 178.345-10 (proposed
§ 178.340-10) Pressure relief. Several
commenters objected to the use of the
term “'spring-loaded.” preferring the
tarm “reclosing” to describe the required
valves. We are accepting the term
“reclosing’”; however. we are prohibiting
the use of gravity actuated reclosing
valves since they may not reclose in the
event of a rollover.

Most comments received on the
requirements for pressure relief systems
addressed the proposal requiring that a
cual function vent be capable of
withstanding a dynamic pressure surge
¢f 50 psig applied for at least 300
riilliseconds without leakage of liquid
!1ding regardless of vehicle orientation,
and be capable of functioning in the
event of sustained pressure rise in
excess of the prescribed set presgure.
Most commenters, including TTMA and
NTTC. stated that the proposed device
does not exist, and that development
and lesting of such a vent would require
time and extensive funding.
Additionally, as NTTC stated, the
device necessary to test this vent would
require a high degree of sophistication,
and funding. Since publication of the
NPRM, we have been made aware that
at least one manufacturer has developed
a vent that purports to satisfy the “dual
function™ requirements. This
manufacturer has publicly stated that
the cost of such & vent would be about
twice that of the currently used spring-
loaded pressure relief device. We

believe that the development, testing,
and use of the proposed dual function
vent is desirable, and that such a device
can be effectively and economically
produced. However, we realize that a
reasonable period must be provided for
development, testing, and ultimately,
installation of these devices on cargo
tank motor vehicles. Therefore. the
mandatory use of the dual function
pressure relief device is delayed until
June 13, 1994. Use aof the ""dual function”
device is permissible until that time.

We believe that until use of the dual
function vent is mandatory, provisions
are needed to limit the amount of
product that is released from a pressure
relief device in the event of a dynamic
pressure surge, such as during a rollaver,
and to ensure that the device reseats
and does not leak within a reasonable
period. As a result of the various public
meetings held between DOT and TTMA,
TTMA has adapted ac Australian
standard for testing the behavior of

pressure relief devices in rollover -

situations. This standard requires that
each spring-loaded pressure relief valve
be subjected ta a series of three drop
tests, to simulate a rollover situation.
The amount of liquid ejected during the
test is measured each time, and the
amount lost must be less than a
specified amount, for all three tests, for
the pressure relief device to meet the
requirements of the standard. After June
12, 1991, each pressure relief valve must
be capable of reseating after a pressure
surge and not release a volume greater
than one gallon. This allowable release
volume was derived from a series of
tests conducted by TTMA on existing
pressure relief valves mounted in MC
306 dome covers. During these tests, the
pressure relief valves remained open for
an average of 53 milliseconds befere
reseating, with an average of 0.8 gallon
of water ejected. Specific initial pressure
conditions and calibration requirements
are added to insure the magnitude and
duration of the pressure generated in
actual roll-overs is duplicated by the
drop test. :
Several commenters claimed that to
install a valve on a tack which would
withstand a 50 psig pressure aurge for up
to 300 milliseconds would create a
greater hazard to safety than & valve
which releases a small amount of
product in a pressure surge. These
commenters stated that the cargo tank
could potentially rupture if the pressure
of the surge is held inside the tank.
Commenters presented no data to
support their claim that the cargo tank
will rupture if subjected to a 50 psig
pressure surge. In the absence of data to
support that claim, the requirements for

a dual function vent are adopted in the
final rule.

The requirement contained in
proposed § 178.340-11(f} that all
pressure relief devices be certified ir.
campliance with the design and testing
requirements by a responsible official of
the manufacturer and Authorized
Inspector has been remaved. These
pressure relief devices must be cerlified
by the device manufacturer (See
preceding discussion in this preamble
regarding the use of the Authorized
Inspector). Certification in accordance
with the ASME Code is required for
relief devices buill in accordance wilh
the ASME Code.

Several commenters cbjected to the
proposal to prohubit the use of non-
reclosing pressure relief devices,
specifically for MC 312 cargo tanks
(DOT 412 carga tanks herein}.
Comumenters stated that non-reclosing
devices, such as fusible and frangible
(rupture) disks, provide a greater verling
capacity and are less vulnerable to
damage in a rollover accident than
reclosing relief devices. Further,
commenters argued that the MC 312
cargo tank is used primarily for
corrosive materials. For corrosive
materials, a large proportion of the
required total venting capacity is for a
fire situation and, in certain cases a
single, lower capacity reclosing pressure
relief device is more than adequate to
relieve any pressure that will
accumulate in the tank due to product
expansion. Commenters also stated that
to add several smaller capacity
reclosing devices to replace a larger
capacity non-reclosing device wiil
unnecessarily add potential sources of
leakage to the cargo tank.

As stated in the preamble to the
NPRM, in a carge tank accident,
particularly an overturn followed by a
fire, the functioning of a frangible disc or
a fusible element would result in the
release of a substantial quantity of
lading. while a reclosing valve would
minimize the quantity of lading released.
Further. we believe that frangible discs
are much more likely to fail as a result
of impact and liquid surge than reclosing
pressure relief devices. However, we
recognize that low vapor pressure
corrosive materials with no other
hazards are not as susceptible to fire as
flammable materials. and do nat require
the same tolal venting capacity.
Therefore, instead of allowiny [rangible
discs as & method of reducing the
number of vents required. this final rule
provides for a lower total venting
capacity for cargo tanks transporting
low vapor pressure corrosive matenals
with no other hazards. For these cargo
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tanks, the total venting capacity must be
“atermined by the equation appearing in

e IM portable tank specification at
s 178.270.11{d)(3). This equation relates
the properties of the material to the
required venting capacity. Cargo tanks
with a total venting capacity determined
in this manner must be in dedicated
service for the corrosive material for
which the required venting was
calculated.

Several commenters argued that the
proposed provisions on pressure relief
devices were different from the pressure
relief requirements of the ASME Code. It
has always been our position that since
cargo tanks are not stationary vessels,
different pressure relief requirements
are warranted.

Commenters also objected to the
proposed elimination of the 1 psig
“nnrmal vent” from the DOT 406 cargo
tank. Those comments are addressed in
the discussion in § 178.346-1, on the
design/operating pressure of the DOT
406, and in § 178.346-10 on pressure
relief devices.

Secticn 178.345-11 (proposed
§ 178.340-11) Tank Qutlets.

Several commenters stated thata
definition of the term "leak tight" should
be established, since a drip-tight seal is
extremely difficult to maintain,

‘rticularly for chemical tanks.

mmenters requested that a limited
-mount of leakage be permitted for
closures equipped with an additional
leak tight cap or a closure outboard of
the primary means of closure. TTMA
and several manufacturers requested
that leak tight be defined as no liquid
leakage in excess of 30 cubic
centimeters in 5 minutes with the tank
pressurized to the maximum allowable
working pressure. This amounts to in
excess of one-third of a quart per hour.
It is our position that any leakage from a
closure presents an unsafe condition.
even where such closure is provided
with a secondary closure. A leak from
the inboard closure would permit the
accumulation of hazardous material
lading between the inboard and the
outboard closures, which would be
spilled from the piping upon removal of
the external closure. Such an occurrence
could potentially injure transport
workers or create a fire situation.
Therefore, the term “leak tight” in this
final rule means no leakage.

During the last several years, RSPA
has received numerous inquiries
concerning the required location of the
self-closing stop valve required by the
cargo tank specifications. The NPRM

ntained a proposal to allow the use of

ternal” valves in place of internal

.lves, provided the external valve is
adequately protected against damage

which could result in loss of lading from
the cargo tank shell This provision is
revised in the final rule to identify those
situations (valve locations) where
accident damage protection devices are
required, and those situations where the
use of a shear section would provide
adeguate protection against the loss of
lading from the cargo tank.

The NTSB expressed its opposition to
the proposed revision to permit the use
of external valves in lieu of internal
valves, NTSB stated: “The protection
afforded by current requirements will be
negated because an external valve will
be more subizct to damage from impacts
that can render this essential safety
device useless during emergencies.” As
wags stated in the preamble to the
NPRM, we believe that vacuum-loaded
cargo tanks operating under DOT
exemption, which have external self-
closing stop vaives protected by bottom
damage protection, have demonstrated a
high level of integrity. We have no
experience data to indicate that this
type of valve arrangement with
adequate protection presents an unsafe
condition. Therefore. we are permitting
the use of adequately protected externel
valves. However, we have specified that
the valve must be securely closed during
transportation, and remain intact and
capable of retaining product if the self-
stored energy source is sheared off in an
accident. Further, any piping extending
beyond the accident damage protection
device must be equipped with a
sacrificial device which will fail under
load in order to protect the external
valve, piping and cargo tank wall.

Several commenters from the

.hazardous waste industry objected to
the clarification that stop valves must be
self-closing. Commenters stated that for
cargo tanks transporting hazardous
waste which may contain solids, semi-
solids, or foreign objects which may
interfere with the operation of the vaive,
a manually operated valve is preferable.
A manually operated valve aliows the
operator to reopen the valve and remove
the foreign object. A seif-closing valve,
commenters contended, would be
damaged in a case whare an obstruction
blocks reseating of the valve. We
recognize that salids or foreign objects
may be present in waste materials and
can potentially create an obstruction to
effective seating of the discharge valve,
However, many hazardous wastes
which are transported in vacuum loaded
cargo tanks do not contain solids or
foreign objects. Also, the rule does not
limit the use of these cargo tanks to
hazardous wastes. We believe a safety
feature must be available which will
ensure that the discharge valve closes in
an emergency situation such as a fire,

where the operator may not be able to
reach the valve. Therefore. we have
revised the proposal to allow the stop
valve on a loading/unloading outlet to
be manually operated in normal loading
and unloading operations. In addition,
the cargo tank outlet must be equipped
with a self-closing feature that will close
automatically in an emergency situation,
such as a fire.

The requirements for remote operators
and thermally activated closures have
also been revised for clarity.
Additionally, a time limit of 30 seconds
maximum has been placed con the time
permitted from the actuation of a self-
closing valve system to full closure. This
time limit was established based upon
discussions which tock place at the
public working meetings.

Section 178.345-12 (proposed
§178.340-12) Gauging devices. The
proposal would have required that each
cargo tank, except a tank intended to be
filled by weight, be equipped with a
gauging device which indicates the
maximum permitted liquid level.
Fruehauf commented that, in addition to
allowing tanks to be filled by weight, the
filling of tanks by a meter should be
included. It was not our intention in the
NPRM to limit the authorized method of
loading of these cargo tanks. Rather, it
was our intention to allow any method
that would measure the actual amount
of product contained in the cargo tank at
any one time, including any heel that
remains in the tank when it is reloaded.

TTMA stated that cargo tanks filled
by volume, or intended to be loaded

" through an open manhole; should also

be exempted from the requirement for
gauging devices. These methods of«-
loading can perhaps accurately measure
the quantity of hazardous material that
is loaded in the tank at the time of
filling, but will not measure any residual
lading which remained in the tank from
a previous load. A cargo tank which is
loaded by weight will take into account
the total lading in the cargo tank at one
time. Therefore, the proposed gauging
device requirement is adopted
unchanged.

Section 178.345-13 (propcsed
§ 178.340-13) Pressure tests. This section
has been revised to clarify that the
pressure test applies to the “tank” rather
than the "cargo tank.”

Section 178.345-14 (proposed
§ 178.340-14) Marking. Several
commenters stated that the location of
the required nameplate and
specification piates should be the right
or curb side of the vehicle, in order to
ensure that the inspector is not placed in
an unsafe position while inspecting
these plates. Other commenters stated

ot
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that the location of the plates should be
“on the same side as the NHTSA plate,”
in consideration of any changes made in
the location of the NHTSA plate. The
location of the certification plate was
moved to the left side of the cargo tank
several years ago to coincide with the
location of the NHTSA identification
plate. A change in the location of the
plate was not proposed in this
rulemaking. Therefore, any discussion of
such a change is deferred to a future
rulemaking.

Commenters also stated that, in
addition to allowing the nameplate and
specification plate to be attached
directly to the tank. the integral
supporting structure of the tank should
be authorized as an attachment site for
the plates. RSPA has reservations about
allowing the plates to be attached to the
chassis of the cargo tank motor vehicle,
because in some instances, a tank will
be placed on a new chassis, while the
specification plate remains on the old
chassis. In this scenario, the cargo tank
is rendered out of specification due to
the lack of a specification plate.
However, we do not object to the
attachment of the plates to an integral
supporting structure, which will never
be separated from the tank.

The provisions in this section are
reorganized to consolidate and place in
paragraph {a} the requirements on the
location and attachment of the
nameplate and specification plate, the
information required to be marked on
these plates, and the size of the lettering.

The proposal would have required
that the nameplate be affixed to each
cargo tank, and a specification plate be
affixed to each cargo tank motor
vehicle. It was our intention to allow the
use of a single plate on a cargo tank
motor vehicle composed of more than
one cargo tank made to the same
specification, These provisions are
revised to clarify that only one plate is
required for each cargo tank motor
vehicle if: the cargo tank motor vehicle
is composed of non-ASME cargo tanks,
rone of which are separated by a void
space; all the information required by
paragraphs (b) and (c) appears on the
plate; and the plate is not covered or
hidden by any insulation. If a single
plate is used, the information required
must be printed for each cargo tank,
from front to rear. in the order of the
corresponding cargo tanks.

NTTC stated that the color coding
requirement in proposed paragraph (H{2)
for specification plates on multi-
apecification cargo tanks is redundant to
the information appearing on the data
olate and. therefore, is unnecessary. We
agree with the NTTC, and proposed
paragraph ()(2) has been removed.

Section 178.345-15 (proposed
§ 178.340-15) Certification. The
proposed provision to require that the
certification certificate be signed by an
Authorized Inspector, and that a cargo
tank not requiring ASME Code
certification be certified as “constructed
in accordance with the ASME Code" are
not adopted in this final rule. See the
earlier preamble discussions under
subject headings.

In addition, the proposed requirement
that design drawings be attached to the
certification certificate and be provided
to the purchaser has been removed. We
believe that it is important for drawings
to be furnished to the final manufacturer
in a multi-stage construction. However,
based on the comments we received, we
no longer believe it is necessary for
DOT to require that the drawings be
provided to the purchaser of the cargo
tank motor vehicle. -

Section 178.348 (Specification
DOT 406 cargo tank motor vehicle).
Numerous commenters addressed the
proposed revision of the MC 306 cargo
tank specification. Commenters objected
to the designation of the MAWP (design
pressure) range of an MC 308 cargo tank
between 3 psig and 14.9 psig. Comments
received from cargo tank manufacturers,
motor carriers and shippers all stated
that there is no need to set the minimum
pressure of this cargo tank at 3 psig, as
these cargo tanks have been operating
successfully for many years at a
working pressure of 1 psig, which is
maintained through the use of the 1 psig
normal vent. The normal vent was not
included in the NPRM. A minimum
MAWP of 3 psig would have required
that pressure relief devices be set at 3
psig, identical to current MC 308 cargo
tank specification requirements. .
Operators of MC 308 cargo tanks used to
transport gasoline have stated that the
normal vent, in normal operation, vents
predominantly air. During
transportation, the gasoline heats up
and expands, increasing the pressure in
the vapor space of the tank, which
contains mostly air. This increased
pressure ig relieved when it reaches 1
psig. Without the normal vent,
commenters stated. the cargo tank will
be operated at higher pressures
unnecessarily and perhaps unsafely,
with a reduction in the fatigue life of the
cargo tank.

As was stated earlier in this
document, we are concerned thatin an
overturn situation, even with an
undamaged cargo tank, relief valves set
at a pressure less than that determined
from the formula in § 173.33{c) will
release product continuously without
reseating. However, the design of the t
psig normal vent is such that it will not

function in an overturn situation. We
also point out that the MC 306 cargo
tank is not used exclusively for gasoline,
and higher vapor pressure materials
could be transported in these cargo
tanks, provided the MAWP of the tar.k
complied with proposed § 173.33(c). A
cargo tank equipped with a normal vent,
carrying lading with a vapor pressure
greater than 1 psig, would vent lading
through the normal vent during normal
transportation conditions. For this
reason, in the final rule a 1 psig normal
vent may be installed only on a DOT 106
{or MC 306-type) cargo tank which is
used to transport a material for which
the sum of the vapor pressure at 115 'F
and 1 psig is less than or equal to the
MAWP.

Manufacturers and carriers have
maintained that there is no need to
define a range of MAWP's for this cargo
tank, since there are no cargo tanks
currently built to the MC 306
specification which have a design
pressure of “over 3 psig and less thar
14.9 psig.” They stated that the MC 306
is generally considered to be a
“gasoline” cargo tank, Taking full
consideration of these comments, we
have established a minimum MAWP for
a DOT 406 cargo tank based on the
minimum pressure that any point on the
cargo tank might see when in a rollover
situation. The final rule establishes a
minimum MAWP of 2.65 psig for the
DOT 406 cargo tank. This pressure
includes the static head of a gascline
lading in a typical MC 306-type cargo
tank, plus a maximum of 1 psig of vapor
pressure which will be seen in a tank
equipped with a normal vent. For
DOT 408 cargo tanks with a larger static
head than that produced by gasoline in
cargo tanks currently used. the MAWP
must exceed 265 psig. In each case the
required MAWP for the lading must be
determined in accordance with
§ 173.33(c). The MAWP of a cargo tank
not equipped with a normal vent may be
as high as 4 psig to account for the
variations in the lading. (See also
discussion of maximum ambient
temperature table for gasoline in
§ 173.119).

To accommodate situations where the
ASME Code conilicts with current
MC 306 design and construction
practices, TTMA presented a list of
sections of the ASME Code which they
believe should not apply to construction
of the new DOT 406 cargo tanks,
including those sections relating to head
formation and installation. We do nct
believe that adequate justification was
presented for the elimination of many of
the sections of the ASME Code cited by
TTMA for exception in the DOT 406
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specification. However, we agree that
certain provisions in the ASME Code
need not be applied to the construction
of the DOT 408 cargo tank.

As discussed earlier in the preamble,
§ 178.345-1 provides certain exceptions
to the ASME Code for the DOT 406
cargo tank. These exceptions include the
required certification by a National
Board authorized inspector, the use of
“stuffed heads.” and the construction of
cargo tanks with an elliptical cross
section. Other exceptions include the
required loadings to be used in stress
calculations, marking and certification
of the cargo tank, material identification
and recordkeeping requirements.

Thickness tables for shell, heads,
bulkheads. and batiles for DOT 406
cargo tanks are contained in § 178.345~2.
These tables have been greatly
simplified. and are based on the volume
of the cargo tank in gallons rather than
on the volume capacity in gallons per
inch. as has been used previously,
because of the elliptical shape of most of
these cargo tanks.

Section 178.346-10 contains a
provision to allow the 1 psig “normal
vent,” as discussed earlier in this
preamble. We are allowing the use of a
1 psig vent in order to extend the life of
the cargo tank, on the basis that this
rent releases predominantly air, and not
aazardous material lading, during
transportation. This section limits the
use of cargo tanks equipped with normal
vents to ladings meeting the
requirements of § 173.33(c)(1)(i}(C).

As was discussed earlier in this
document, the final rule requires
pressure relief devices to be set at 120
percent of the MAWP of the cargo tank. ~
Many commenters to proposed
§ 178.340~10 objected to the requirement
that reclosing pressure relief devices
close after discharge at not less than
90% of the set-to-discharge pressure, as
it applies to the MC 306 cargo tank. For
these cargo tanks, in order for a valve
seat to lift high enough to allow the large
airflows required in this specification,
reclosing at 90% of the opening pressure
will be nearly imposaible. A commenter
recommended that the reclosing
pressure be reduced to 75% of the
opening pressure. Wa believe that this
comment has merit; however, in a cargo
tank accident involving a rollover, the
pressure exerted on the pressure relief
device will be equal to the tank static
head of lading plus the vapor pressure of
the lading added to any gas padding. For
cargo tanks equipped with a 1 psig
normal vent transporting gasoline, the

rinimum pressure in this situation is
.63 psig. Therefore tha minimum
reclosing pressure for a relief device on
these tanks must be 2.85 psig. to ensure

that the device indeed reseats,
particularly during an overturn situation.
To ailow this pressure to be 75% of the
set-to-discharge pressure would
recessitate @ minimum set pressure of
3.5 psig. However, this pressure is 130
percent of the MAWP of the cargo tank.
In order to balance the requirements for
a minimum reclosing pressure, and the
concerns =f the industry regarding the
necessary differential betwecn the set
pressure and the reclesing pressure, the
final rule requires that the primary
pressure relief valves on DOT 406 cargo
tanks be set to discharge at 125 percent
of the MAWP (or 3.3 psig for gasoline
cargo tanks equipped with a normal
vent), and reclose at nct less than 80
percent of the set to discharge pressure.
The higher setting of relief valves at 125
percent of the tank MAWP has
precedence in the intermodal tank area,
where an ASME Code case approved
such an arrangement. The required
minimum reclosing pressure of 80
percent of the set pressure will provide
substantial relief from the general
requirement which states that pressure
relief devices must reseat at not less
than 90 percent of the set to discharge
pressure.

TTMA suggested certain additional
testing requirements for MC 308 cargo
tanks. These tests would be used to
ensure the proper functioning of relief
valves at the set-to-discharge pressure,
and ensure that these devices retain the
cargo tank pressure below the set-to-
discharge pressure. These devices are
required to be tested and certified by the
device manufacturer at the time of
manufacture, and will be periodically
tested in accordance with the
requirements of Part 180. We believe it
is unnecessary to add these additional
requirements to the cargo tank
manufacturing specifications.

The required test pressure found in
§ 178.346-13 herein has been changed to
the greater of 5 psig or 150 percent of the
MAWRP, and the inspection pressure to
the MAWP, with a minimum of 2.65 psig,
to coincide with the change to prescribe
the minimum MAWP of 2.65 psig fora
DOT 408 cargo tank.

Section 178.347 (Specification
DOT 407 cargo tank motor vehicle). As
discussed earlier in the preamble,
certain requirements have been relaxed.
DOT 407 cargo tanks with a design
pressure of 35 psig or less must be
constructed in accordance with the
ASME Code, with certain exceptions
which are found in § 178.347-1. These
exceptions include the use of a
Registered Inspector in place of an
Authorized Inspector for inspection and
certification; the use of the "stuffed
head” configuration, and knuckle radius

of less than 8% of the tank diameter.
Other exceptions include the required
loadings to be used in stress
calculations, marking and certification
of the cargo tank, material identification
and recordkeepinrg requirements,

Cargo tanrks with a design pressure
above 35 psig must be constructed and
certified in full conformance with the
ASME Code. These cargo tanks are of
sufficiently high pressure to warrant the
additional safety benefits of the ASME
Code. Cargo tanks constructed to these
pressures are generally not constructed
with “stuffed heads.”

Revised thickness tables. as discussed
in the preamble to § 178.345-2, are found
in §$ 178 347-2. Where the minimum
thicknesses recommenced by TTMA are
lower than the thicknesses required by
the current regulations, the higher values
fourd in the currant regulations are
prescribed in the table.

Several commenters pointed out that
vacuum relief devices should not be
required on vacuum-loaded cargo tanks.
We agree with the commenters and an
exception has been added in § 178.347-
10{b) which grants relief from the
reguirement for vacuum relief devices
on cargo tanks designed to be loaded by
vacuum. Cargo tanks not designed to be
loaded by vacuum, however, must have
a vacuum relief system capable of
limiting the vacuum in the tank to less
than 80 percent of the design vacuum
capability of the cargo tank.

Section 178.348 (Specification
DOT 412 cargo tank moior vehicle). A
commenter stated that lower pressure
(less than 15 psig design pressure)

MC 312 cargo tanks, with ellipticgl
cross-sections, are being used to
transport low-density, low vapor
pressure corrosive materials in oilfieid
servicing operations. The hazardous
materials carried in these cargo tanks
would require a design pressure less
than 15 psig, based on the requirements
of § 173.33(c). The commenter argued
that there is no need to require a
minimum design pressure of 15 psig, and
full ASME construction, for these cargo
tanks. Application of the ASME Code
would require a circular cross-secticn to
replace the elliptical cross-section
currently used, and create cargo tanks
with a higher center of gravity and less
stability. Due to the lesser hazard and
low vapor pressure of these materials,
we agree that a 15 psig minimum design
pressure is not necessary.

To permit the transportation of
hazardous materials with low vapor
pressure, we have revised the minimum
MAWP for DOT 412 cargo tanks t0 5
psig. The requirements of § 173.33(c)
must be met for any material to be
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transported in these cargo tanks. Any
DOT 412 cargo tank with an MAWP
between 5 and 15 psig must be
constructed in accordance with the
ASME Code with certain exceptions.
These exceptions allow an elliptical
cross-secticn. and all inspection and
certification of these tanks may be
performed by a Registered Inspector
instead of an Authorized Inspector.

As stated in the discussion of
§ 178.345-10 earlier in this preamble,
several comrnenters asked that non-
reclosing preasure relief vajves be
authorized for MC 312 cargo tanks
transporting corrosive materials.
Alternatively, § 178.348-10 has been
revised to allow a lower total venting
capacity on these cargo tanks only when
used in dedicated service for corrosive
materials with no other hazard.

Subpart F, Port 180. This new subpart
establishes the requirements for the
retest, requalification and use of cargo
tank motor vehicles.

Secticn 180.403. Several comments
were received on the proposed
definitions contained in this section.

Modificat;on. Several commenters
stated that the definition of '
“modification” should be revised to
include only changes to the original
cargo tank shell design. They stated that
this change would ensure that the
replacement of valves and fittings, and
minor changes to appurtenances, such
as fender attachments, lighting brackets,
and ladder brackets would not be
construed as modification. We agree
that minor changes to non-lading
retention components of the cargo tank,
and replacement of valves and fittings,
as long as they are in conformance with
the original design criteria and
appropriate specification. should not be
considered “modifications.” Therefore,
the definition of “modification’ is
revised to clanfy that modification
means any change to a tank’s original
design and construction that would
affect the structural integrity of the tank,
and to exciude minor changes to and
replacement of many appurtenances,
fittings, valves. and vents. We have also
removed “stretching,” which is also
defined in this section, from the
definition of "modification.”

Rebarre.ing. Several commenters
objected to the proposed definition of
“rebarrelling” which was defined as
“replacing more than 25 percent of the
shell material of a cargo tank.”
Commenters stated that “rebarrelling”
should mean replacement of 100 percent
of the cargo tank shell, and that such
replacement of the cargo tank shell
material should not be subject to the
requirements in § 180.413, which would
require any rebarrelling to conform to

the specification in effect at the time of
rebarrelling. We disagree with the
commenters. It is our position that
replacement of a large portion of the
cargo tank wall constitutes the
manufacture of a new cargo tank, and
the cargo tank must conform to the
specification requirements in effect at
the time of manufacture. What
constitutes rebarrelling was discussed at
the public meetings. In consideration of
those discussions, “rebarrelling” i8
defined in this final rule to mean
replacing mare than 50 percent of the
cargo tank wall.

Repair. The definition of “repair” is
revised to clarify that the term refers
only to work involving welding on &
cargo tank’s pressure parts. Therefore,
the replacement of a valve or fitting
which involves no welding does not
constitute a “repair” and, therefore, is
not required to be performed in an
ASME "U" shop or a National Board
“R" shop.

Paragraph (c) of this section permits
the modification of the pressure relief
devices and outlets of certain cargo tank
specifications previously authorized to
conform to a new specification. For
instance, the outlets on an MC 307 cargo
tank may be modified to conform to the
outlet requirements found in the DOT
407 specification. This provision will
allow MC 307 cargo tanks to be
equipped with external self-closing stop
valves, provided the valves are
adequately protected as required by
§ 178.345-8.

Section 180.405. Paragraph (f) of this
section contains provisions for re-
marking certain cargo tanks
manufactured under the terms of an
exemption as DOT specification cargo
tanks, under certain circumstances. This
provision generally refers to vacuum-
loaded cargo tanks constructed under
exemption, substantially in compliance
with the MC 307 or MC 312 cargo tank.
For many years we have required that
vacuum-loaded cargo tanks must be
equipped with self-closing valves. There
has been a great deal of confusion and
misunderstanding on the part of
exemption holders regarding the self-
closing and remote closure features of
these valves. This has resulted in cargo
tanks manufactured without these
features. It still is our position that these
valves must have a seif-closing feature;
however, this self-closing feature may
be external to the valve. This will allow
the use of a valve which may be
manually operated in normal loading
and unloading operations. In order to
allow adequate time for owners of
vacuum loaded hazardous waste cargo
tanks currently under exemption to
equip their cargo tanks with self-closing

valves, we are providing a 2-year
compliance period. Cargo tanks meeting
the requirements of § 180.405(f) except
for the self-closing valve requiremert,
may be re-marked in accordance wih
that paragraph only after the self-closing
valve has been installed.

The requirement currently in
§ 173.33{a}(2) granting & 38-month
compliance period for certain cargo tank
motor vehicles to be rquipped witha
rear accident damage protection device
has been placed in § 180.405(1). The MC
303 cargo tank motor vehicle, which is a
MC 306 type cargo tank, was not
included in the final rule adopting those
provisions (Docket HM~183B). It is
added in this rule.

Section 180.467. Existing § 173.33(d){i}
contains an exception from the
hydrostatic or pneumatic test for MC 320
and MC 331 cargo tanks used only in
sodium metal service, since sodium
metal presents a severe fire risk in
contact with water. and the purity of the
sodium metal must be maintained. A
new Note 1 has been added to the
Retest and Inspection Table in
§ 180.407(c) which retains this
exception. :

A commenter stated that lined or clad
cargo tanks should not be
hydrostatically retested. The commenter
stated that a visual internal examination
will reveal any problem with the lining
that must be corrected. Further, the
commenter pointed out that the tank car
retest table in § 173.31 excepts glass,
rubber, lead. or elastomeric lined tanks
from periodic retest, and a similar
exception should apply to cargo tanks.
We agree with the commenter that for
lower pressure cargo tanks, hydrostatic
testing of a cargo tank which is lined or
clad may not be a suitable indicator of
the tank's structural integrity,
particularly where the lining or cladding
provides additional support to the tank.
If a problem or defect in the lining o2
cladding exists, hydrostatic testing rnay
cause deterioration of the tank under the
lining, especially with acidic ladings.
Therefore, a new Note 2 is added to the
Retest and Inspection Table which
contains an exception from the pressure
test for uninsulated lined or clad tarss
with a design pressure or MAWP less
than 15 psig. These cargo tanks will be
subject to the periodic lining inspect:on
requirements. We believe that higher
pressure (greater than or equal to 15 psig
MAWP or design pressure} cargo tanss
must be hydrostatically tested. and this
requirement appears in the final rule

Several commenters also noted that
exceptions from the external and
internal visual inspections which appear
in the current regulations for certair:
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cargo lanks for which such inspection is

mpracticable or impossible were not
acluded in the NPRM. These provisions
were inadvertently omitted in the
NPRM. Accordingly, paragraph (d), in
the final rule, allows an internal visual
inepection to be performed in place of
the external visual inspection for cargo
tanks which are insulated. and allows
the pressure retest conducted in
accordance with this section to be used
in place of both the internal and
external visual inspections when visual
inspection of the cargo tank is precluded
by both internal coating and external
insulation, or when the cargo tank is not
equipped with a manhole or inspection
opening. Paragraph (e) contains an
exception from the internal inspection
requirements for cargo tanks not
equipped with a manhole or inspection
opening.

Paragraph {g) has been relaxed to
allow inspectors other than Registered
Inspectars to perform the pressure test.
The inspector's qualification must be as
prescribed in § 180.409, and the
inspector must be identified to the
Department in accordance with that
section,

Several commenters objected to the
proposed requirement in § 180.407{d){2)

y remove all spring-loaded pressure

lief valves from the cargo tank for
aspection and testing. These
commenters pcinted out that the
pressure relief devices for MC 306-type
cargo tanks are usually mounted in the
dome cover. The removal of the dome
cover on an annual basis for inspection
and testing of the pressure relief valves
would create unnecessary expense and
downtime. Commenters recommended
that the pressure relief devices be
removed for inspection and testing at
the time of the pressure test, which for
most cargo tanks is at a 5 year interval.
We believe the commenters’ suggestion
has merit. However, we do not believe
that a 5-year frequency in removal,
testing, and inspection is adequate for
pressure relief devices which may be
subject to corrosion damage due to the
lading. Corrosion damage due to
environmental elements can be detected
during the annual external visual
inspection. Therefore, as adopted in this
final rule, pressure relief valves must be
externally inspected for any corrosion or
damage which might prevent safe
operation, during the annual external
visual inspection. Only those pressure
relief valves on cargo tanks used to
transport lading corrosive to the valve

st be removed for testing and

pection on an annual basis. All
..essure relief devices must be removed
from the cargo tank for testing and

inspection at the time of the pressure
test,

A new provision has been added to
the external visual inspection
requirements in § 180.407(d}(2) to
address the inspection of the gaskets on
full opening rear heads. Additionally,
the frequency of visual inspection of
cargo tanks with full opening rear heads
has been increased to once every 8
months in lieu of once each year. At the
suggestion of the National Propane Gas
Association (NPGA) {formerly National
Liquefied Petroleum Gas Association)
and several other commenters, a
requirement to inspect the tank head
and shell areas covered by the upper
skid plate for corroded and abraded
areas has been added to the visual
inspection reqguirements. This inspection
must be conducted at the time of the
internal visual inspection, since we do
not believe it is necessary to inspect this
area on an annual basis.

The hydrostatic pressure test
described in § 180.407(g) has also been
modified to include only the cargo tank,
less fittings. as contained in the current
regulations. Additionally, in accordance
with NTTC's comments, this section has
been revised to clarify that owners of
fewer than 5 cargo tanks have 5 years in
which to pressure test their cargo tanks.
As stated earlier, the requirement for
removal of pressure relief valves for
inspection and testing must be
performed at the time of the pressure
test for most cargo tanks.

Proposed paragraph {g)(4) would have
required that each MC 330 and MC 331
cargo tank constructed of quenched and

. tempered steel, or constructed of other
than quenched and tempered steel but
without postweld heat treatment, used
for the transportation of anhydrous
ammonia, liquefied petroleum gas, or
any other hazardous material that may
cause stress corrosion cracking, be
inspected by the wet fluorescent
magnetic particle method immediately
prior to and in conjunction with the
pressure test. Several commenters,
including the NPGA and the CGA
objected to the application of the
requirements to all cargo tanks used to
transport liquefied petroleum gas in this
requirement. These commenters stated
that only “corrosive” liquefied
petroleum gas transported in cargo
tanks constructed of quenched and
tempered steel causes stress corrosion
cracking, and liquefied petroleum gas
which is transported in accordance with
49 CFR is not corrosive to the tank. They
further indicated that the transportation
of corrosive LP gas in quenched and
tempered steel cargo tanks is a
compliance problem rather than a

problem with existing regulations. The
commenters claim that the addition of

" the proposed wet fluorescent magnetic

particle inspection presents an
unacceptable expense to those motor
carriers who are currently complying
with the requirements fcr transportation
of liquefied petroleum gas.

We believe that in many cases, a load
of “sour” LP gas will be transported in a
cargo tank due to inadequate product
testing on the part of shippers and
carriers. We agree that this situation
constitutes non-compliance with the
current regulations, and there is
insufficient data to indicate that “non-
corrosive” LP gas causes stress
corrosion cracking, or that “corrosive”
LP gas causes stress corrosion cracking
in cargo tanks constructed of other than
quenched and tempered steel. Therefore,
for cargo tanks transporting liquefied
petroleum gas, we have limited the -
requirement for wet fluorescent
magnetic particle inspection to cargo
tar.ks constructed of quenched and
tempered steel (Part UHT of the ASME
Code}. However, this includes the
transportation of all liquefied petroleum
gas and not only that which is
considered “corrosive.”

Several commenters argued that MC
330 and MC 331 cargo tanks should be
excepted from the leakage test, since
these tanks are effectively leak tested
every refill. The requirements for the
leakage test, which appear in paragraph
{h). have been clarified to allow the
leakage test to be evaluated with the
hazardous materials lading in the tank
for MC 330 and MC 331 cargo tanks

Section 180.409. Paragraph {a} of-this
section has been clarified to indicate
that all persons performing any
prescribed inspection or test must be
familiar with the cargo tank and skillful
in the use of the inspection and testing
equipment needed. As stated earlier in
this preamble under the heading
“Inspection and Testing", the
requirement that the person performing
thickness testing be qualified in
accordance with ASNT Level I for
ultrasonic testing has been dropped. The
person performing thickness testing
must be trained in the use of the
thickness testing device by the employer
of the tester in accordance with the
instructions of the manufacturer of the
thickness testing device. Additionally,
the person performing, or witnessing
and certifying, the pressure test may be
a Registered Inspector or an employee
of the motor carrier or the owner of the
cargo tank who has training and
experience in conducting pressure tests
in accordance with the ASME Code.
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Section 160.411. Several commenters
objected to the acceptability of results
of tests and inspections related to cuts,
digs, or gouges. The NPRM stated that
no cut, dig, or gouge may be greater than
4 inches in length. Commenters stated
that the length of the cut, dig, or gouge is
irrelevant; the important factor being the
depth of the defect. We agree that the
most important factor of any cut, dig, or
gouge ig its depth. Accordingly, we have
removed the length specification and
now require that the minimum thickness
remaining beneath & cut, dig, or gouge
not be less than that prescribed in the
applicable specification.

Several commer:ters argued that this
section is too restrictive in that it does
not alow any reduction in thickness
below that prescribed in the applicable
specification. These commenters
pointed out that CGA TB-2, which is
referenced in the repair procedures for
MC 330 and MC 331 cargo tanks, allows
minor defects to be removed by grinding
if the wall thickness is not reduced
below that shown on the data plate
minus 0.010 inch. It wes recommended
that some tolerance be ailowed for
isolated areas. We have consistently
hels that, as stated in the current
regulations at § 177.824(i) {and in
$§ 180.407(j) herein). the cargo tank metal
certification plate must be removed or
made illegible if for any reason a cargo
tank no lcnger meets the applicable
specification. This includes the
minimum wall thickness. Skippers and
carricrs were made aware of these
provisicns in a rule related notice titled
“Carriers and Shippers—Concerning
Continuing Qualification of Cargo
Tanks” (48 FR 15127; April 7, 1983).

Section 130.413. Commenters okjected
to the proposed requirement that any
repair, modification, steiching, or
rebarreiling be performed in accordance
with the specification in effect at the
time the woik is done. Commenters
stated tha! we should require only that
the work counform to the specification at
the time of manufacture. In many cases,
the entire cargo tank could not be
brought into compliance with the new
specifications. Vve believe that a
stretching or rebzrrelling constitutes a
maior change to the cargo tank which
effectively creates a new cargo tank.
and that such wark must be performed
in accordance with the specification
requirements in ¢ Zect at the time of
stretching or rebarrelling The change in
the definition of “rebarrelling” from 25
to 30 percent replacement of the cargo
tank wall will {::n:t the number of
changes o a cargo tank which require
conformance with the curent
specification rather than the

specification in effect at the time of
manufacture. Additionally, we have
made certain changes to clarify that
only the parts affected by the stretching
or rebarrelling need be in compliance
with a new specification.
“Modifications” and "repairs’ may
conforn to the original specification or
to the specification in effect at the time
the work is performed.

The requirement that repairs be
certified by an Autharized Inspector has
been relaxed to allow certification by a
Registered Inspector. Proposed
paragraph (b){vi} of § 180.413 has been
changed to require repairs to MC 330
and MC 331 cargo tanks to be performed
in accardance with the National Board
Inspection Code’s “‘Provisions for Repair
of Pressure Vessels” instead of section
VI of the ASME Code under which the
cargo tank was built, The National
Board Inspection Code more specifically
addresses repair.

Section 180.415. The letter “K™ has

been added to designate the leakage test

in cargo tank markings.

Section 180.417. Paragraph (a}{3)(i)
has been revised to allow testing and
certification of non-ASME Code
stamped cargo tanks under the direct
supervision of a Registered Inspector
rather than an Authorized Inspector.

Administrative Notices
A. Executive Order 12231

This final rule has been reviewed
under the criteria specified in section
1(b) of Executive Order 12291 and is
determined not to be a major rule.
However, it is a significant rule under
the regulatory procedures of the
Depariment of Transportation (44 FR
11034). This rule does not require a
Regulatory Impect Aralysis, or an
environmental impact statement under
the National Environmental Policy Act
(42 U.S.C. 4321 et seq.}. A regulatory
evaluation is available for review in the
Docket.

B. Executive Order 12612

This action has been analyzed in
accordance with the principles and
criteria contained in Executive Order
12612, and it has beea determined that
the final rule does not have sufficient
federalism implications to warrant the
preparation of a Federalism
Assessment.

C. Regulatory Flexibility Act

Based on limited information
concerning the size and nature of
entities likely to be affected by this rule,
1 certify this rule will not have a
significant economic impact on a
substantial number of small entities. A

regulatory flexibility analysis is
available for review in the docket.

D. Paperwork Reduction Act

Information collection and
recordkeeping requirements contained
in this amendment have been approved
by the Office of Management and
Budget under the provisions of 44 U 5.C.
Chapter 35 and assigned control number
2137-0014. )

List of Subjects
49 CFR Part 107
Practice and procedures.
49 CFR Part 171
Hazardous materials transportation,
Incorporation by reference.
49 CFR Part 172
Hazardous materials transportation.

49 CFR Part 173
Hazardous materials transportation,

Packaging and containers, Reparting
and recordkeeping requirements.

49 CFR Part 178

Hazardous materials transportetion,
Maritime carriers, Cargo vessels.

49 CFR Part 177

Hazardous materials transportation,
Motor carriers.

49 CFR Part 178

Hazardous materials transportation,
Packaging and containers.

49 CFR Purt 180

Hazardous materials transportation,
Packaging and containers.

In consideration of the foregoing, Tile
49, Chapter I, Subchapters B and C of
the Code of Federal Regulalicns, are
amended as follows:

PART 107—HAZARDOUS MATERIALS
PROGRAM PROCEDURES

1. The authority citation fcr Part 13?
continues to read as follows:

Authority: 49 App. US.C. 1421kc 49 US C.
1802, 1806, 1808-1811: 48 CFR 1.45 and 1.53.
and Pub. L. 86-670 (49 App. U.S.C. 1853(d).
1655).

2. The Table of Sections of Part 107 is
amended by adding a new Subpart I’
consisting of §§ 107.501, 107.502, 107.503
and 107.504 to read as follows:
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Subpart F—Registration of Cargo Tank and
argo Tank Motor Vehicte Manufacturers
id Repairers and Cargo Tank Motor

«ehicle Assemblers

Sec

. -« . - -

107.501  Scope.

107.502 Ceneral registration requirements.

107.503 Registration statement.

107.504 Period of registration, updates, and
record retention.

. . * . .

3. A new Subpart F is added to read
as follows:

Subpart F—Registration of Cargo Tank
and Cargo Tank Motor Vehicle
Manufacturers and Repairers and
Cargo Tank Motor Vehicie Assembliers

§ 107.501 Scope.

This subpart establishes registration
procedures for persons who are engaged
in the manufacture, certification,
inspection or repair of a cargo tank or a
cargo tank motor vehicle manufactured
in accordance with a DOT specification
under subchapter C of this chapter or
under the terms of an exemption issued
under this part.

§ 107.502 General registration
requirements.

(a) No person may engage in the

inufacture, assembly, certification,
.ispection or repair of a cargo tank or
cargo tank motor vehicle manufactured
under the terms of a DOT specification
under subchapter C of this chapter or an
exemption issued under this part unless
the person is registered with the
Department in accordance with the
provisions of this subpart. A person
employed as an inspector or design
certifying engineer is considered to be
registered if the person’s employer is
registered,

(b} A person who performs functions
which are subject to the provisions of
this subpart may perform only those
functions which have been identified to
the Department in accordance with the
procedures of this subpart. .

(¢} Registration statements must be in
English, contain all of the information
required by this subpart, and be
submitted to: Approvals Branch, Office
of Hazardous Materials Transportation,
Attn: DHM-32, Research and Special
Programs Administration. Department of
Transportation, Washington, DC 20590.

{d) Upon determination that a
registration statement ccntains all the
information required by this subpart, the
Department will send the registrant a

‘ter confirming receipt of the

sistration application and assigning a
.<gistration number to that person. A
separate registration number will be

assigned for each cargo tank
manufacturing. assembly, repair facility
or other place of business identified by
the registrant,

(e) Definitions. Definitions for the
terms “Authorized Inspector,” “cargo
tank,” “cargo tank motor vehicle,”
“design certifying engineer,”” “person,”
and “Registered inspector” are set forth
in § 171.8 of this chapter. Definitions for
the terms "'design type” and
“manufacturer” are set forth in
§ 178.320, and the term “repair” in
§ 180.403 of this chapter.

§ 107.503 Registration statement.

(a) Each registration statement must
contain the following:

(1) Name:

(2) Street address, mailing address
and telephone number for each facility
or place of business;

{3) A statement signed by the person
responsible for compliance with the
applicable requirements of this chapter,
certifying knowledge of those .
requirements arfd that each employee
who is an inspector or design certifying
engineer meets the minimal qualification
requirements set forth in § 171.8 of this
chapter for “registered inspector” or
“design certifying engineer”,
respectively. For an organization, the
certification must be signed by an
official;

{4) A description of the specific
functions to be performed, e.g..
manufacture or repair of cargo tanks,
assembly of cargo tanks to cargo tank
motor vehicles, inspection and testing.
design or cargo tank certification. etc.
For inspection and testing, identify the

..specific types of inspections and tests:

(5) An identification of the types of
DOT specification and exemption cargo
tanks or cargo tank motor vehicles
which the registrant intends to
manufacture, assemble, repair, inspect,
test or certify;

(6) A statement indicating whether the
registrant employs inspectors or design
certifying engineers to conduct
certification, inspection or testing
functions addressed by this subpart. [ a
disinterested party is used, the name,
address and registration number of that
party; and

(7) If the registrant is not a resident of
the United States, the name and address
of a permanent resident of the United
States designated in accordance with
§ 107.7 to serve as agent for service of
process.

(b} In addition to the information
required under paragraph (a) of this
section, each person who manufactures
or assembles a cargo tank or cargo tank
motor vehicle must submit a copy of the
manufacturer’s current ASME

Certificate of Authorization for the use
of the ASME “U"” stamp. This
requirement does not apply to an
assembler who performs no welding on
a cargo tank wall.

(¢) In addition to the information
required under paragraph (a} of this
section. each person who repairs a cargo
tank or cargo tank motor vehicle must
submit a copy of the repair facility's
current National Board Certificate of
Authorization for the use of the “R”
stamp or ASME Certificate of
Authorization for the use of the ASME
“U* stamp.

§ 107.504 Period of registration, updates,
and record retention.

(a) Registration will be for a maximum
of three years from the date of the
original submission.

{b) Any correspondence with the
Department must contain the registrant’s
name and registration number.

{c) A registration must be renewed
every three years or within thirty days
of reissuance of an ASME or National
Board Certification, whichever occurs
first, by submitting an up-to-date
registration statement containing the
information prescribed by § 107.503.

(d) A registrant shall provide written
notification to the Department within
thirty days of any of the following
occurrences:

{1) Any change in the registration
information submitted under § 107.503;

(2) Replacement of the person
responsible for compliance with the
requirements in § 107.503(a}(3). If this
occurs, the registrant shall resubmit the
required certification; e

(3) Loss of ASME or National Board
Certificate of Authorization:
or -

{4) A change in function: such as. from
assembly to manufacture, an addition of
a function, or a change to the types of
inspections, tests or certifications of
cargo tanks or cargo tank motor
vehicies.

(e} Each registrant shall maintain a
current copy of the registration
information submitted to the
Department and a current copy of the
registration number identification
received from the Department at the
location identified in § 107.503(a}(2)
during such time the person is registered
with the Department and for two years
thereafter.

PART 171—GENERAL INFORMATION,
REGULATIONS, AND DEFINITIONS

4. The authority citation for Part 171
continues to read as follows:

L e e g

e
e

= —
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Authority: 49 App. U.S.C. 1802, 1803, 1804,
and 1808: 48 CFR Pare 1.

S. In § 171.2, paragraph (e] is added to
read as follows:

§171.2 General requirements.

(e) When a person performs a function
covered by or having an effecton a
specification prescribed in Part 178, 179
or 180 of this subchapter, an approval
issued under this subchapter, or an
exemption issued under Subpart B of
this chapter, that person must perform
the function in accordance with that
specification, approval, cr exemption, as
appropriate.

6. In § 171.7. paragraphs (c)(33),
(¢)(34), (d)i29) and (d}(30) are added to
read as follows:

§ 171.7 Matter incorporated by reference.

. v %

(c

{33) TTMA: Truck Trailer
Manufacturers Association, 1020
Princess Street, Alexandria, Virginia
22314,

(33} National Board: National Board of
Boiler and Pressure Vessel Inspectors,
1055 Crupper Avenue, Columbus, Chio
43228,

(d] v e

{29) National Board Inspection Code is
titled “National Board Inspection Code,
A Manual for Boiler and Pressure Vessel
Inspectors’ NB-23. Rev. 4, 1983 edition.

(30) Truck Trailer Manufacturers
Association:

{i) TTMA RP No. 81 is titled
“Performance of Spring Loaded Pressure
Relief Valves on MC 308. MC 307, and
MC 312 Tanks. May 24, 1989 edition.

(ii) TTMA TB No. 107 is titled
“Procedure {or Testing Inservice,
Unmarked. and/er Uncertified MC 308
T pe Cargo Tank Manhole Covers,”
Nay 24, 1988 edition.

7. In § 171 .8. the definition of “cargo
tark’ is rev:sed and definitions for
“Authorized Inspector,” “Authorized
Inspection Agency,”™ “Cargo tank motor
vehicle,” "Design certifying engineer,”
“Maximum Allowable Working Pressure
or MAWP." and "Registered Inspector’”
are added 10 alphabetical sequence to
read as follows:

§ 171.8 Detinittons and abbreviatione.
*Authonred Inspector’ means an
Inspector who is currently
commissioned by the National Board of
Botler and Pressure Vessel Inspectors
and employed as an Inspector by an
Authonzed Inspection Agency.

"Authorized Inspection Agency”
means: {1) A jurisdiction which has
adopted and administers one ar mare
sections of the ASME Boiler and
Pressure Vessel Code as a legal
requirement and has a representative
serving as a member af the ASME
Conference Committee; or (2) an
insurance company which has been
licensed or registered by the appropriate
authority of a State of the United States
or a Province of Canada to underwrite
boiler and pressure vessel ingurance in
such State or Province.

. * * ~ .

“Cargo tank” means a bulk packaging
which—{1} I a tank (including the
appurtenances, reinforcemenrts, fittings
and closures) intended for the carriage
of liquids or gases (For "tank”, see
£§ 178.345-1(c), 178.337-1, or 178.338-1),
as applicable:

(2) Is permanently attached to or
forms a part of a motor vehicle, or is not
permanently attached to a motor vehicle
but which by reason of its size,
construction or attachment to a motor
vehicle is loaded or unloaded without
bei;g removed from the motor vehicle:
an

{3) Is not fabricated under a
specification for cylinders, portable
tanks, tank cars or multi-unit tank car
tanks.

“Cargo tank motor vehicle” means a
motor vehicle with one or more cargo
tanks permanently attached to or
forming an integral part of the motor
vehicle.

L ] L d * L ] L ]

“Design certifying engineer” means a
person registered with the Department
in accordance with Part 107, Subpart F
of this chapter who is an Authorized
Inspector and has the knowiedge and
ability to determine if a cargo
design meets the applicable DOT
specification, or a person other than an
Autharized Inspector who has this
ability, at least one year of work
experience in structural or mechanical
design and an engineering degree {such
as a professional engineer registered by
the appropriate authority of a State of
the United States or a Province of
Canada).

“Maximum Allowable Working
Pressure” or "MAWP" For DOT
specification cargo tanks used to
transport liquid hazardous materials,
see § 178.345-1(k).

“Registered Inspeclor” means a
persan registered with the Department
in accordance with Pant 107, Subpart ¥

of this chapter who is an Authorized
Inspector who has the knowledge and
ability to determine if a cargo tank
conforms with the applicable DOT
specification, or a person other than an
Authorized Inspectar who has this
ability and, at a minimum, the following
work experience, in carge tank
construction or repair, and education:
one year of work experience and an
engineering degree, two years of work
experience and an associate degree in
engineering, or three years of work
experience and a high school diploma.

- - - . .

PART 172—~HAZARDOUS MATERIALS
TABLES AND HAZARDOUS
MATERIALS COMMUNICATIONS
REGULATIONS

8. The authority citation for Part 172
continues to read as follows:

Authority: 49 App. U.S.C. 1803, 1804, 1805,

- 1608; 43 CFRPart L.

§ 172.203 [Amended]

9.1In § 172.203. paragraph (h)(1)(i} is
amended by removing the reference
»$ 173.315{a)(1), Note 14" and inserting
in its place the reference "§ 173.315(a),
Note 15" and paragraph (h}(2)(i) is
amended by remaving the reference
»$ 173.315{a)(1), Note 15" and inserting
in its place the reference '§ 173.313{a).
Note 15™.

PART 173—SHIPPERS—GENERAL
REQUIREMENTS FOR SHIPMENTS
AND PACKAGINGS

10. The authority citation for Part 173
continues to read as follows:

Authority: 49 U.S.C 1803, 1804, 1805. 1808,
1807, 180%; 48 CFR Purt 1. unless ctherwise
noted.

11. Part 173, Subpart B of the Table of
Sections is amended by revising the
entry for § 173.33 to read as follaws:

Subpart B—Preparation of Hazardous

Materiais for Transportation.
Sec.

173.73 Hazardous materials in cargo tank
motor vehicles.

12. In § 173.22. the introductory text to
paragraph (a}(2) is revised and
paragraph (b} is removed and reserv ol
to read as follows:
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§ 173.22 Shipper's responsibliity.

(a‘ . * @

{2) The person shall determine that
tue packaging or container is an
auihorized packaging, including all
special requirements, and that the
packaging has been manufactured,
assembled, and marked in accordance
with the following:

L] L ] . Ad L4
{b) [Reserved]
- [ ] . »

13. Section 173.33 is revised to read a3
follows:

§ 173.33 Hazardous materiais in carge
tank motor vehicies.

(a) General requirements. (1) No
person may offer or accept a hazardous
material for transportation in a cargo
tank motor vehicle except as authorized
by this subchapter.

(2) Two or more materials may not be
loaded or accepted for transportation in
the same cargo tank motor vehicle if, as
a resuit of any mixture of the materials,
an unsafe condition would occur, such
as an explosion, fire, excessive increase
in pressure or heat, or the release of
toxic vapors.

{3) A cargo tank motor vehicls for
which the prescribed periodic retest or
~einspection under Subpart E of Part 180

f this subchapter is past due may not
e filled and offered for transportation
until the retest or inspection has been
successfully completed.

(b) Loading requiremants. (1) A
hazardous material may not be loaded
in a cargo tank if during transportation
any part of the tank in contact with the
hazardous material lading would have a
dangerous reaction with the hazardous
material.

(2) A cargo tank may not be loaded
with a hazardous material that will have
an adverse effect on the tank’s integrity
Of e

(i} May combine chemically with any
residue or contaminants in the tank to
produce an explosion, fire, excessive
increase in pressure, release of taxic
vapors or other unsafe condition.

(ii) Due to ita density, exceeds the
maximum weight of lading marked on
the specification plats.

(iii) Is at a temperature outside of the
design temperature range specified on
the tank specification plate.

(iv) May severely corrode or react
with the tank materia] at any
concentration and temperature that will
exist during transpartation.

(v} ls prohibited by § 173.21 or
" 173.24 of this subchapter.

(3) Air pressure may not be used to
.oad or unload any lading if it may
create an air-enriched mixture within

T

the flammability range of the lading In
the vapor space of the tank.

(1) The loading or unloading rate used
must te less than or equal to that
indicated on the cargo tank specificalion
plate, except as specified in
§ 173.218{%)(8). If no loading or
unloading rate is marked on the
specification plate, the loading or
unloading rate and pressure used must
be limited such that the pressure in the
tank may not exceed 130% of the
MAWP.

(¢) Maximum Lading Pressure. (1}
Prior to filling and offering & cargo tank
motor vehicle for transportation, the
person must confirm that the cargo tank
motor vehicle conforms to the
specification required for the lading and
that the MAWP of the cargo tank is
greater than or equal to the largest
pressure obtained under the following
conditions:

{i) For compressed gases and certain
refrigerated liquids that are not
cryogenic liquids, the pressure
prescribed in § 173.315 of this
subchapter.

(ii) For cryogenic liquids, the pressure
prescribed in § 173.318 of this
subchapter.

(iit) For liquid hazardous materials
shipped in DOT specification cargo
tanks equipped with a 1 psig normal
vent, the sum of the tank static head
plus 1 psig. In addition, for hazardous
materials shipped in these cargo tanks,
the vapor pressure of the lading at 115
‘F. must be not greater than 1 psig,
except for gasoline transported in
accordance with § 173.119(a){17)(iii).

(iv) For liquid hazardous materials not
covered in paragraph (c)(1)(i). (ii}. or (iii]
of this section, the sum of the vapor
pressure of the lading at 115 °F, plus the
tank static head exerted by the lading,
plus any pressure exerted by the gas
padding, including air in the ullage
space or dome.

{v) The pressurs prescribed in Subpart
B, D.E F, G. or H of this part, as
applicable.

(vi) The maximum pressure used to
load or unload the lading.

(2) Any Specification MC 300, MC 301,
MC 302, MC 303, MC 305, MC 308 or MC
312 cargo tank motor vehicle with no
marked design pressure or marked with
a design pressurs of 2.65 psig or less
may be used for an authorized lading
where the largest pressure derived from
§ 173.33(c) or § 178.345-1{k) of this
subchapter is less than or equal to 2.65
paig. These cargo tanks must bs marked
or remarked with an MAWP or design
pressure in accordance with
§ 180.405(k).

{3) Any Specification MC 310 or MC
311 cargo tank motor vehicie may be

used for an suthorized lading where the
largest pressure derived from § 173.33(c)
or § 178.345-1(k) of this subchapter is
less than or equal to the MAWP or
MWP., respectively, as marked on the
specification plate.

(i) Any cargo tank manulactured prior
to December 12, 1989, marked with a
design pressure rather than an MAWP
may be used for an authorized lading
where the largest pressure derived from
§ 173.33(c) is less than or equal to the
design pressure marked on the cargo
tank.

(5) Any material that meets the
definition of a Poison B material must be
shipped in a cargo tank motor vehicle
having a MAWP of 25 psig or greater.

(d) Relief system. (1} A non-reclosing
pressure relief device, except when
installed in series with a reclosing
pressure relief valve, may not be fiited
in a cargo tank used to transport
hazardous materials. However, a cargo
tank constructed before December 12,
1989, that is fitted with one or more non-
reclosing pressure relief devices
installed parallel to one or more
reclosing pressure relief valves may
continue to be used in hazardous
material service for which the cargo
tank was authorized on December 12,
1989. The requirements in this paragraph
do not apply to MC 338 cargo tank motor
vehicles transporting a cryogenic liquid
or to MC 330, MC 331 and MC 338 cargo
tank motor vehicles transporting a
material described in partas a
refrigerated liquid in § 172.101 of this
subchapter.

(2) Each cargo tank used to transport
a liquid hazardous material in its
gaseous state must have a pressure
relief system that pravides the venting
capacity prescribed in § 178.345-10{e) of
this subchapter.

(3) A cargo tank made to a
specification listed in column 1 may be
upgraded or bave the relief devices or
outlets modified to meet the applicable
requirement for the specification listed
in column 2 without changing the
markings on the tank specification plate.

Column 1 Column 2

MC 308 or DOT 408.

MC 300, MC 30%. MC
302, MC 303, MC 308.

| DOT 408

.| MC 307 or DOT 40Q7.
| OQT 407.
MC 312 or DOT 412.
MC 312unmirmmmmere ] OOT 412,
[ ks —— o< < ) B

{e) Fuel metered for road fuel tax
purposes. Notwithstanding the
requirements in § 178.345-8(a).
specification cargo tanks without
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bottum Jumage protection devices, used
for the transportation of fuel metered for
road fuel tax purposes may be
transported with battom product filling/
Jischarge piping filled with such fuels.
provided that:

{1) Each internal self-closing stop
valve is provided with a sacrificial
device (see § 178,345-1), such as a shear
secuen, located in the piping system
vulboard of the stop valve:

(2) The inside diameter of any piping
dees not exceed 42 inches: and

{3) The aggregate volume of all piping
on the cargo tank motor vehicle does not
exceed 50 gallons.

14. In § 173.119, paragraphs (m}(11)
and (m)(12) are removed and reserved:
the introductory text of paragraphs (a)
and {b), and paragraphs (a)(17). (b){1).
{¢)(3), and {m}{10) are revised to read as
foilows:

§173.119 Flammable liquids not
specifically provided for.

{a) Flammable liquids with flash point
0¥ 20 °F. or below. Flammable liquids
with flash points of 20 °F.. or below and
having a vapor pressure (Reid ? test] not
over 16 psia, at 100 °F.. other than those
for which special requirements are
prescribed in this Part, must be offered
for transportation in DOT specification
packagings constructed of materials that
will not react dangerously with or be
decompased by the chemical packed
therein as required in the following
paragraphs (see paragraphs (c) to (i) of
this section for high pressure liquids,
paragraphs (j} to (I} of this section for
viscous liquids, and paragraph (m) of
this section for lammable liquids which
are aisn oxidizers, radioactive material,
corrosive liquids, poison B liquids, or
creanic peroxides and § 173.134 for
flammatle liquids that are also pyroforic
Lguids)

3 * . .

{17) Specification MC 300, MC 301,
MC 302, MC 303, MC 304, MC 305, MC
308, MC 307. MC 310, MC 311, MC 312,
DOT 406, DOT 407, DOT 412 MC 330, or
MC:n (§§ 178.345, 178.348, 178.347,
178.348, 178.337 of this subchapter) cargo
tank motor vehicle. subject to the
fuliowing conditions:

‘1) Each cargo tank is equipped with a
pressure reltef system meeting the
tecuirements in § 178.346=10 or
§ 178.347-10 of this subchapter, except
that pressure relief devices on
Specification MC 330 and MC 331 cargo
tanks must meet the requirements in
§ 178.337-9 of this subchapter.

(ii) Bottom outlets of the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in

VASTM Test Q323

§ 178.345-11 of this subchapter, except
that bottom outlets on Specification MC
330 and MC 331 cargo tanks must be
equipped with internal self-closing stop-
valves meeting the requirements in

§ 178.337-11{a) of this subchapter. (See
$ 173.23(b)(3) for limitations on the use
of air pressure unloading.)

(iii) MC 300, MC 301, MC 302, MC 303,
MC 305, MC 308, and DOT 406 cargo
tanks equipped with a 1 psig normal
vent used lo transport gasoline are
subject to the following requirements.
Based on the volatility class determined
by using ASTM D439 and the Reid vapor
pressure (RVP) of the particular
gasoline, the maximum lading pressure
and maximum ambient temperature
permitted during the loading of gasoline
may not exceed that listed in Table [.

TABLE |.— MAXIMUM AMBIENT
TEMPERATURE—GASOLINE

Y

| Maximum
lading and
A3TM D439 voiatlity clase B
ture (see
note 1)
A. 131 °F
(RVP < = 9.0psia)
8 124 °F
(RVP < = 10.0 psa)
C... 116 °F
(RVP < = 11.5 psa)
D...... 107 °F
(RVP <= 135 psia)
£ 100 *F
(RVP <= 15.0 psia)

NOTE 1: Based on maximum lading pressure of 1
psig at top of cargo tank.

{b} Flammable liquids with flash
points above 20 °F. to 73 ‘F. Flammable
liquids with flash points above 20 °F. to
73 °F. having vapor pressure (Reid ' test)
not over 16 psia at 100 °F., other than
those for which special requirements are
prescribed in this Part. must be offered
for transportation in DOT specification
packagings constructed of materials that
will not react dangerously with or be
decomposed by the chemical packed
therein, as follows (see paragraphs (c)
through (i) of this section for high-
pressure liquids and paragraph (m) of
this section for flammable liquids which
are also oxidizers, poison B liquids,
organic peroxides or corrosive liquids):

(1) Packagings as prescnbed in
paragraph (a) of this section. Openings
greater than 2.3 inches in diameter in
barrels and drumas are authorized when
permitted by the specification.

(e)

(3) Specification MC 304, MC 307, MC
310, MC 311, MC 312, DOT 407, DOT 412,
MC 330 or MC 331 (§§ 178.345, 178.347,

178.248, 178.337 of this subchapter) cargo
tank motor vehicle, subject to the
following conditions:

{i) The design pressure ot MAWP of
the cargo tank is at least 25 psig.

(i) Each cargo tank is equipped with a
pressure relief system meeting the
requirements in § 178.347-10 of this
subchapter, except that pressure relief
devices on Specification MC 330 and
MC 331 cargo tanks must meet the
requirements in § 178.337-9 of this
subchapter.

(iii} Bottom outlets on the cargo tank
are equipped with self-closing stop-
valves meeting the requirements in
§ 178.345-11 of this subchapter, except
that bottom outlets on Specification MC
330 and MC 331 cargo tanks must be
equipped with internal self-closing stap-
valves meeting the requirements in
§ 178.337-11(a) of this subchapter.

* * . * L]

(m} * & ®

(10} Specification MC 304. MC 307,

. MC 310, MC 311, MC 312, DOT 407, DOT

412, MC 330 or MC 331 (3§ 178.345,
178,347, 178.348, 178.337 of this
subchapter) cargo tank motor vehicle,
subject to the following conditions:

(i) The cargo tank may not be used to
transport a flammable liquid which is
also an organic peroxide. oxidizer or
radioactive material.

(ii} Any cargo tank used to transport a
flammable liquid that is also a poison B
material has a design pressure or
MAWP of at least 25 psig.

{iii} Any cargo tank used to transport
a flammable liquid that is also a
corrosive liquid, except Specification
MC 330 or MC 331 cargo tanks, meets
the corrosion protection requirements in
§ 178.345-2(c} of this subchapter.

{iv) Each cargo tank is equipped with
a pressure relief system meeting the
requirements in § 178.347-10 of this
subchapter, except that pressure relief
devices on Specification MC 330 and
MC 331 cargo lanks must meet the
requirements in § 178.337-9 of this
subchapter.

{v) Bottom outlets on the cargo tank
are equipped with self-closing stop-
valves meeting the requirements in
§ 178.345~11 of this subchapter, except
that bottom outlets on Specification MC
330 and MC 331 cargo tanks must be
equipped with internal self-closing step-
valves meeting the requirements in
§ 178.337-11(a) of this subchapter.

(11)~{12) {Reserved]

15. In § 173.123, paragraph (a}(6) is
revised to read as follows:

§173.123 Ethyi chioride.
(a)* *°*
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{8} Specification MC 330 or MC 331

" 178.337 of this subchapter) cargo tank

Jtor vehicle, with bottom outlets
<quipped with internal self-clcsing stop-
valves meeting the requirements in
§ 178.337-11(a) of this subchapter.

16. In § 173.131, paragraphs (a)
introductory text and (a)(2) are revised
to read as follows:

§ 173.131  Road asphalt, or tar, Hiqukd.

(a) Road asphalt. or tar, liquid must be
packed in packagings as follows:
L] + L 2 L] [ ]

{2) A nonspecification cargo tank
motor vehicle that is at least equivalent
in design and construction to a
Specification MC 306 or DOT 408
(§3 178.345, 178.346 of this subchapter}
cargo tank motor vehicle, except for the
requiremnents in §§ 178.345-8 (¢) and (d),
178.345-14, 178.345-15, 178.348-5,
178.346-10, and 178.346-11 of this
subchapter {or the certification,
manhole, venting, and emergency flow
control requirements of the MC 308
cargo tank specification).

. » L ] * »

17. In § 173.134, paragraph (a)(8) is

revised to read as follows:

* 173.134 Pyroforic liquids, n.o.s.
ﬂ) ¢ e

«8) Specification MC 330 or MC 331
(§ 178.337 of this subchapter) cargo tank
motor vehicle. subject to the following
conditions:

(i} The design pressure of the cargo
tank is at least 175 psig.

(ii) Each pressure re?ief device has
direct communication with the vapor
space in the tank when fully loaded.

(iii) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.337-11(a) of this subchapter.

18. In § 173.135, paragraph {a)(9) is
revised to read as follows:

§ 173,135  Olethyi dichiorasilane, dimethyl
dichlorosilane, ethy! dichiorosilane, sthyt
trichiorcsilane, methyl trichiorosiiana,
trimethy! chiorosilane, and viny!
trichlorosilane.

(a) X SR .

(9) Specification MC 304, MC 307,
DOT 407, MC 330 or MC 331 (§§ 178.345,
178.347, 178.337 of this subchapter) cargo
tank motor vehicle, subject to the
following conditions: )

(i) The cargo tank is fabricated from
steel or stainless steel.

(ii) The design pressure or MAWP of
the cargo tank is as prescribed in

78.345-1 of this subchapter.
ii} The cargo tank, except
~ecification MC 330 and MC 331 cargo
tanks. meets the corrosion protection

requirements in §§ 178.345-2(c) of this
subchapter.

(iv) The cargo tank is equipped with a
pressure relief system meeting the
rejuirements in 179.347-10 of this
subchapter, except that pressure relief
devices on Specification MC 330 and
MC 331 cargo tanks must meet the
requirements in § 178.337-9 of this
subchapter.

{v} Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11 of this subchapter, except
that bottom outlets on Specification MC
330 and MC 331 cargo tanks must be
equipped with internal self-closing stop-
valves meeting the requirements in
§ 178.337-11(a} of this subchapter.

. . . . *

19.In § 173.136, paragraph (a){8} is
revised to read as follows:

§ 173.136 Methyt dichiorosilane and
trichiorosilane.

(a) . & @

(8} Specification MC 330 or MC 331
(§ 178.337 of this subchapter) cargo tank
motor vehicle, Bottom outlets must be
equipped with internal self-closing stop-
valves meeting the requirements in
§ 178.337-11(a} of this subchapter.

20. In § 173.141, paragraph (a){8) is
revised to read as follows:

§173.141  Amyt mercaptan, butyl
mercaptan, sthyl mercaptan, isopropyt
mercaptan, propyl mercaptan, and aliphatic
mercaptan mbrtures.

( B) " o

(8) Specification MC 330 or MC 331
{$ 178.337 of this subchapter) cargo tank
motor vehicle. Bottom outlets must be
equipped with internal self-closing stop-
valves meeting the requirements in
$ 178.337-11(a) of this subchaprer.

21. In § 173.145, paragraph (a)(7) is
revised to read as follows:

§ 173.145 Dimethyhydrazine,
unsymmaetrical, and methythydrazine.

(8] . e e

(7) Specification MC 304, MC 307, MC
310, MC 311, MC 312, DOT 407, DOT 412,
MC 330 or MC 331 (§ § 178.345, 178.347,
178.348, 178.337 of this subchapter) cargo
tank motor vehicle, subject to the
following conditions:

(i) The cargo tank is fabricated from
steel or stainlesa steel.

(ii) The tank is equipped with steel
pressure relief valves meeting the
requirements in § 178.347-10 of this
subchapter.

(ili) The cargo tank meets the
corrosion protection requirements in

§ 178.345-2(c) or § 178.317 of this
subchapter.

{iv) The cargo tank has no bottcm
outlets.

(v) The design pressure or MAWDP of
the cargo tank is at least 25 psig.

22.In § 173.148, paragraph {(a)(3) is
revised to read as follows:

§ 173.148 Monoethylamine.

(a) . ¢

(3) Any cargo tank motor vehicle
prescribed in § 173.119(e)(3).
. - » 1 L]

23.In § 173.154. paragraph (a}(18) is
removed and reserved: and paragrarh
(a)(4) is revised to read as follows:

§173.154 Flammable solids, organic
peroxide solids and oxidizers not
specifically pravided for.

(a) T * @

(4) Specification MC 303, MC 304, MC
308, MC 307, MC 310, MC 311, MC 312,
DOT 408, DOT 407, DOT 412, MC 330 or
MC 331 (§§ 178.345, 178.348, 178.347,
178.348, 178.337 of this subchapter) cargo
tank motor vehicle, subject to the
following conditions:

i (i) Cargo tanks are authorized only
Of—

(A) Sodium perchlorate or magnesium
perchlorate, wet, with 10 percent or
more water, aqually distributed within
the cargo tank:

(B) Potassium nitrate solutions, except
that MC 306 cargo tanks are not
authorized; or

(C) Ammonium nitrate with 15 percent
of more water in solution at a maximum
temperature of 240 °F.. except that
transportation by vessel in uninsulated

. tanks and MC 303, MC 306, MC 310 and

DOT 408 cargo tank motor vehicles is
not authorized.

(iii) Bottom outlets on the cargo tank
are equipped with stop-valves meeting
the requirements in § 178.345-11 of this
subchapter, except that bottom outlets
on Specification MC 330 and MC 331
cargo tanks must be equipped with
internal self-closing stop-valves meeting
the requirements in § 178.337-11{a) of
this subchapter.

(iv) Only a Specification MC 304, MC
307 or DOT 407 cargo tank motor vehicle
{s authorized for transportation by
vessel. -

(v) A cargo tank may have heating
coils if an inorganic heating medium is
used.

{vi) Each MC 310, MC 311, MC 312, or
DOT 412 cargo tank is equipped with
pressure relief devices meeting the
requirements in § 178.347-10 of this
subchapler.

L3 . . . *

o
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{18) [Reserved] {vi) The cargo tank has no bottom valves meeting the requirements in
. . . . outlets, § 178.345-11 of this subchapter.

24. In § 173.190. paragraph (b}{4) is
revised to read as follows:

§173.190 Phosphorus, white or yelfow.

3 3 N

I
(4} Specification MC 304. MC 307, MC
310. MC 311, MC 312, DOT 407, DOT 412,
MC 330 or MC 331 (§§ 178.337, 178.345,
173.347. 178.348 of this subchapter) cargo
ank motor vehicle, subject to the
following conditions: i

[1) The lading is completely immersed
in water or completely blanketed with
an inort gas. The loading temperature
mav not exceed 140 °F.

{u) The cargo tank has foam or
equ.valent insulation at least 4 inches
thick, cr at least 2 inches thick if the
tank is equipped with an exterior
heating jacket. The cargo tank has no
interior heating coils.

(iii) The cargo tank has no bottom
outlets.

(ivj Each cargo tank is equipped with
pressure relief devices meeting the
reqiizements in § 178.347-10 of this
subchapter.

{v] An empty cargo tank motor vehicle
may riot be offered for transportation
unless the tank is cleaned, or is filled to
capacity with water having a
temperature not exceeding 140 °F.

25. In § 173.208, paragraph (c)(3} is
revised to read as follows:

§ 173.208 Sodium or¢ potassium, metaliic;
so0dium amide; sodium potassium alloys;
socdium aluminum hydride; lithium metal;
lithium silicon, litkium ferro silicon; lithium
hydride; lithium borohydride; lithlum
atuminum hydride; tithium acetylide-
ethylens diamine complex; aluminum
hydride; cesium metak rubidium metal;
zirconium hydride, powdered.

. .

(=)

(3) Specification MC 330 or MC 331
{§ 178.337 of this subchapter] cargo tank
maotos vehicle, subject to the following
conditinns:

{i' The material is in a molten
cordition when loaded and solidified
befere being moved over a public
highway. :

{ii} The outage is 5 percent or more at
a sodium temperature of 208 °F.

(ii;) The design pressure of the cargo
tank is at least 150 psig.

{iv) The tank is equipped with exterlor
heating coils fusion-welded to the tank
shell and properly stressed relieved.

(v) The cargo tank is equipped with
pressure relief devices meeting the
requirements in § 178.337.9 of this
subchapter.

26. In § 173.224, paragraph (a)(4) is
revised to read as follows:

§ 173.224 Cumene hydroperoxide, dicumyl
peroxids, diisopropylbenzens
hydroperoxide, paramenthane
hydroperoxide, pinane hydroperoxide, and
tertiary butylisopropyl benzene
hydroperoxide.

(a) . e

{4) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345, 178.348 of
this subchapter] cargo tank motot
vehicle, subject to the following
conditions:

‘ (i) Cargo tarks are authorized only
or—

(A) Diisopropylbenzene
hydroperoxide not over 60 percent
sirength in a nonvolatile solvent:

(B) Paramenthane hydroperoxide not
over 60 percent strength in a nonvolatile
solvent;

{C) Pinane hydroperoxide not over 45
percent strength in a nonvolatile
solvent; or '

{D) Cumene hydroperoxide not over
80 percent strength in a nonvolatile
solvent, except that specification MC
310 cargo tanks are not authorized.

(iii) The cargo tank has no bottom
outlets.

(iv) The pressure relief system on the
cargo tank meets the requirements in
§ 178.347-10 of this subchapter.

» L ] * * L

27. In § 173.245, paragraphs (a)(30)
and {a)(31) are removed and reserved;
paragraph (a)(29) is revised to read as
follows:

§ 173.248 Corrosive liquids not
specifically provided for.
a * & @

(29) Specification MC 303, MC 304,
MC 308, MC 307, MC 310, MC 311, MC
312, DOT 407 or DOT 412 (§4 178.345,
173.346, 178.347, 178.348 of this
subchapter) cargo tank motor vehicle,
subject to the following conditions:

(i} A Specification MC 303 or MC 306
cargo tank fabricated from Type 316
stainless steel not less than 0.100 inch
thick is authorized only for
monoethanolamine., primary amyl!
alcohol, phosphoric acid, and solutions
thereof.

(ii) A Specification MC 308 cargo tank
fabricated of eluminum is authorized
only for monoethanolamine and primary
amyl alcohol.

{iii) The cargo tank meets the
corrosion protection requirements in
§ 178.345.2(c) of this subchapter.

(iv) Bottom outlets on the cargo tank
are equipped with self-closing stop-

(30)-(31) [Reserved]
26. In § 173.247 paragraph (a)(12} is
revised to read as follows:

§173.247 Acetyl bromide; acetyl chioride;
acety! lodide; antimony pentachioride;
benzoyl chioride; boron trifluoride acetic
acld complex; chromyl chioride;
dichloroacetyl chloride; diphenyimethyl
bromide solutions; pyrosulturyl chioride;
silicon chioride; sulfur chloride (mono and
di); sulturyl chloride; thiony! chioride; tin
tetrachloride (anhydrous); titanium
tetrachioride; trimethyl acetyi chioride.

(a) « & &

(12) Specification MC 310, MC 311,
MC 312. DOT 412, MC 330, or MC 331
(8§ 178.345, 178.348, 178.337 of this
subchapter} carge tank motor vehicle,
subject to the following conditions:

(i) The cargo tank meets the corrosion.
protection requirements in § 178.345-2(c)

_of this subchapter.

(ii) Bottom outlets on the cargo tank
are equipped with stop-valves meeting
the requirements in § 178.345-11 of this
subchapter, except that bottom outlets
on Specification MC 330 and MC 331
cargo tanks must be equipped with
internal self-closing stop-valves meeting
the requirements in § 178.337-11(a) of
this subchapter.

(iii) The cargo tank is not made of
aluminum.

- * . L] .

20. In § 173.247a, paragraph (a}(3) is
revised 1o read as follows:

§173.247a Vansdlum tetrachioride and
vanadium oxytrichloride.

(8) L

(3) Specification MC 310, MC 311,

MC 312, or DOT 412 (§§ 178.345. 178.348
of this subchapter) cargo tank motor
vehicle. subject to the following
conditions:

"{i) The cargo tanks are authorized
only for vanadium oxytrichloride
padded with an inert non-soluble gas
adequate to excludz the presence of air.

{ii) The cargo tank meets the corrosion
protection requirements in § 178.345-2(c)
of this subchapter.

(iii) Bottom outlets on the cargo lank
are equipped with stop-valves meeting
the requirements in § 178.345-11 of this
subchapter.

{iv) The tank is not authorized for
transportation by vessel.

{v) The cargo tank is not made of

aluminum.
L) -

30. In § 173.248, paragraph (a)(6] is
revised to read as follows:
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§ 173.248 Spent sulfuric acid, or spent
vixed acid.

(d) * L]

[8) Specification MC 310, MC 311,

MC 312, or DOT 412 (§ § 178.345, 178.348
of this subchapter) cargo tank motor
vehicle, if—

(i} The cargo tank meets the corrosion
protection requirements in § 178.345-2(c)
of this subchapter.

{ii) Bottom outlets on the cargo tank
are equipped with stop valves meeting
the requirements in § 178.345-11 of this
subchapter.

* * " . .

31. In § 173.249, paragraphs (a)(1) and
{a){6) are revised to read as follows:

§ 173.249 Alkaiine corrosive liquids, n.o.a.;
alkaline tiquids, n.o.s.; aikaline corrosive
battery fiuid; potassium fluoride solution;
potassium hydrogen fluoride solution;
sodium aluminate, liquid; sodium hydroxide
solution; potassium hydroxide solution,

(a) " e

(1) In packagings prescribed in
$ 173.245, except § 173.245(a)(29).

(8) Specification MC 303. MC 304,

MC 308, MC 307, MC 310, MC 311,

MC 312, DOT 407, DOT 412 {§§ 178.345,
178.347, 178.348 of this subchapter) cargo
*ank motor vehicle, subject to the

'lowing conditions:

(i) A Specification MC 303 cargo
tank—

(A) Is fabricated from steel or
stainless steel;

{B) When fabricated of steel, is
authorized only for alkaline corrosive
liquid. n.o.s., and alkaline liquid, n.o.s.;
and

(C) Is not authorized for
transportation by vessel.

{ii) The cargo tank meets the corrosion
protection requirements in § 178.345-2(c)
of this subchapter.

(iii) A Specification MC 308 cargo tank
is fabricated from Type 318 stainless
steel of not less than 0.100 inch thick.

(iv) Bottom outlets on the cargo tank
are equipped with self-closing stop-
valves meeting the requirements in
§ 178.345~11 of this subchapter.

32.In § 173.249a, paragraph (d)(1) is
revised and a new paragraph (d)(8) is
added to read as follows:

§ 173.2498 Cleaning compound, Hquid;
coai tar dye, liquid; dye intermediate, liquid;
mining reagent, liquid; and textile treating
compound mixture, liquid.

(d) . -« -

(1) In specification packaging as
‘scribed in § 173.245. except § 173.245
1(29).

- « ® .

{8) Specification MC 303. MC 304,
MC 306, MC 307, MC 310. MC 311,
MC 312, DOT 407 or DOT 412
(8§ 178.345, 178.347, 178.348 of this
subchapter) cargo tank motor vehicle,
subject to the following conditions:

{i) Each cargo tank meets the
corrosion protection requirements in
§ 178.345-2(c) of this subchapter.

(ii) A Specification MC 303 cargo tank
is made from steel or stainless steel. The
cargo tank is not authorized for
transportation by vessel.

(iii) A Specification MC 308 cargo tank
is fabricated from Type 316 stainless
steel of not less than 0.100 inch thick.
The cargo tank is not authorized for
transportation by cargo vessel.

(iv) Bottom outlets on the cargo tank
are equipped with self-closing stop-
valves meeting the requirements in
§ 178.345-11 of this subchapter.

33.In § 173.250a, paragraphs (a}(1)
and (a)(2) are revised to read as follows:

§ 173.250a B8enzene phosphorus
dichioride and benzene phosphorus
thlodichioride.

(a] * ® W )

(1) In specification packagings
prescribed in § 173.245, except
§ 173.245(a)(29), which are made of or
lined with materials compatible with the
lading.

{2) Specification MC 304, MC 307. MC
310, MC 311, MC 312, DOT 407 or DOT
412 {§§ 178.345, 178.347, 178.348 of this
subchapter) cargo tank motor vehicle,
subject to the following conditions:

(i} The cargo tank meets the corrosion

protection requirements in § 178.345-2(c) .

of this subchapter.
(i} Bottom outlets on the cargo tank

“are equipped with internal self-closing

stop-valves meeting the requirements in
§ 178.345-11 of this subchapter. :

34. In § 173.252, paragraph (a)(4} is
revised to read as follows:

§ 173.252 Bromine.

(a) ..

(4) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345. 178.348 of
this subchapter} cargo tank motor
vehicle, subject to the following
conditions:

(i} The total volume of bromine loaded
into the cargo tank is at least 88 percent
and not more than 96 percent of the
volume of the tank.

{ii) The tank shell and heads are at
least 3/8 inch thick, excluding lining,
cladding or corrosion allowance.

{iii) The tank is of ASTM A-268
material having a nickel cladding
material on the inside surface
comprising at least 20 percent of the
total minimum thickness, or steel at

least 3/8 inch thick lined with lead at
least 3/18 inch thick. The cladding
material must meet the requirements in
ASTM B-162. The composite plate must
meet the requirements in ASTM A-265.

{iv) The cargo tank meets the
corrosion protection requirements in
§ 178.345-2(c) of this subchapter.

{v}) Bottom outlets on the cargo tank
are equipped with internal seif-closing
stop-valves meeting the requirements in
§ 178.345-11 of this subchapter.

35. In § 173.253, paragraph (a}(6) is
revised to read as follows:

§ 173.253 Chioroacetyt chioride.

(a) . ..

{6} Specification MC 310. MC 311, MC
312, or DOT 412 (§§ 178.345. 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the followirg
conditions:

(i} The cargo tank is fabricated from
at least 99 percent nickel, or Type 316
stainless steel.

(ii) The cargo tank meets the corrosion
protection requirements in § 178.345-2(c)
of this subchapter.

(iii) Bottom outlets on the cargo tank
are equipped wiih internal self-closing
stop-valves meeting the requirements in
§ 178.345-11 of this subchapter.

36. In § 173.254, paragraph (a){5} is
revised to read as follows:

§ 173.254 Chiorosuifonic acid and
mixtures of chlorosulfonic acic- sutfur

trioxide.
(3) . « »

(5) Specification MC 310, AIC 311, MC -

312, or DOT 412 (§§ 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

(i) The cargo tank meets the corrosion
protection requirements in § 178.345-2(c}
of this subchapter.

(i} Bottom outlets on the cargo tank
are equipped with self-closing stcp-
valves meeting the requirements in
§ 178.345-11 of this subchapter.

37. In § 173.255, paragraph (a}(5} is
revised to read as follows:

§ 173.255 Dimethyl sulfate.

(a) . * »

(5) Cargo tank motor vehicles as
prescribed in § 173.254(a)(S).

38. In § 173.257, paragraph (a})(4)} is
revised to read as follows:

§ 173.257 Electrolyte (acid) and alkaline
corrosive battery fiuid.

(a).'.

Ex
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{4) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle. subject to the following
conditions:

(i} The cargo tank is lined with rubber
or material of equivalent or greater
strength, durability. and acid-resistance.

{ii) Bottom outlets on the cargo tank
are equipped with sell-closing atop-
valves meeting the requirements in
§ 178.345-11 of this subchapter.

+ * + * *

3. In § 173.262, paragraphs (a)(11)
and (b){4) are revised to read as follows:

§ 173.262 Hydrobromic acid.

(a) - +*

{11) Specification MC 310, MC 311,
MC 312, or DOT 412 (§§ 178.345, 178.348
of this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

(i) The cargo tank is lined with rubber
or other material of equivalent or greater
strength, durability, and acid-resistance.

(ii) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves mecting the requirements in
§ 178.345-11 of this subchapter.

. - - « -

:b) -« & @

(4) Cargo tank motor vehicles as
prescribed in paragraph (a){11) of this
section.

40. In § 173.263, paragraph (a)(10) is
revised to read as follows:

§173.263 Hydrochioric (muriatic) acid;
hydrochloric (muriatic) acid mixtures;
hydrochioric (muriatic) acid solution,
inhibited, sodium chlorite solution (not
exceeding 42 percent sodium chiorite); and
cleaning compounds, liquids, containing

" hydrochloric (muriatic) acid.

(ay = * °

[10) Specification MC 310, MC 311,
MC 312, or DOT 412 (§§ 178.345. 178.348
of this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

(i} The cargo tank is lined with rubber
or ather material of equivalent or greater
strength. durability. and acid-resistance,
except that an unlined tank mede from
Type 304 or Type 318 stainless steel is
authorized for sodium chlorite solutions
not exceeding 42 percent strength.

(i} Bottom outlets on the cargo tank
are equipped with interna! self-closing
stop-valves meeting the requirements in
¢ 178.345-11 of this subchapter.

41. In § 173.264, Note 1 to paragraph

{a)(14) is removed; paragraphs {a){14)
and (b)(3) are revised to read as follows:

$ 173.264 Hydrofluoric acid; White acid.

[a) “« & &

(14) Specification MC 310, MC 311,
MC 312, or DOT 412 (§§ 178.345, 178.348
of this subchapter) cargo tank motor
vehicle, subject to the following
conditions: .

(i) The cargo tank is lined with rubber
or other material of equivalent or greater
strength, durability, and acid-resistance,
except that an unlined cargo tank is
authorized for hydrofluoric acid
solutions of 60 percent to 65 percent
concentration provided the lading is
inhibited so that the corrosive effect on
steel is not greater than that of 65
percent hydrofluoric acid.

(ii) Bottom outlets on the cargo tank
are equipped with sel{-closing stop-
valves meeting the requirements in
§ 178.345-11 of this subchapter.

- - .

[b) - % &

(3) Specification MC 310, MC 311,
MC 312 or DOT 412 (§§ 178.345, 178.348
of this subchapter) cargo tank motor
vehicle. Bottom outlets on the cargo tank
must be equipped with self-closing stop-
valves meeting the requirements in
§ 178.345-11 of this subchapter.

42.In § 173.265, paragraph (b){(4] is
revised to read as follows:

§ 173.265 Fluorosiliclc acid
(hydrofluorosilicic acid) (hydrofiuosilicic
acld).

(b] L B

{4) Specification MC 310, MC 311,

MC 312, or DOT 412 (§§ 178.345, 178.348
of this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

(i) The cargo tank is lined with rubber
or other material of equivalent or greater
strength, durability, and acid-resistance.

(ii) Buttom outlets on the cargo tank
are equipped with self-closing stop-
valves meeting the requirements in
§ 178.345~11 of this subchapter.

43. In § 173.266, paragraph ([)(2) is
revised to read as follows:

§ 173.266 Hydrogen peroxide solution in
water.

0 . . -« -

. .

{2) Specification MC 310, MC 311,
MC 312 or DOT 412 (§§ 176.345, 178.348
of this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

(i) The tank is fabricated—

(A) From aluminum meeting the
requirements of Aluminum Association
designation 1060, 1260, 5254 or 5262
alloy, and with a minimum wall
thickness of 0.500 inches; or

(B) An MC 312 cargo tank may be
fabricated of Type 304L, 316 or 316L
stainless steel.

(i) The MAWP of the cargo tank is at
least 40 psig.

(iii) The tank is designed and
fabricated so that the internal surfaces
can be effectively cleaned and
passivated. All openings are located on
the top of the tank. .

(iv) The cargo tank has no bottom
outlets.

{v) A cargo tank in hydrogen peroxide
service is used in hydrogen peroxide
service only and the cargo tank
specification plate is so marked. In
addition to the required markings
prescribed in § 172.328 of this
subchapter, each such cargo tank is
marked in letters at least 1 inch high
“FOR HYDROGEN PEROXIDE
SERVICE ONLY".

{iv) The designs for venting and
pressure relief devices have been
examined by the Bureau of Explosives

. and approved by the Director, OHMT.

34, In § 173.267, paragraph (a)(7] is
revised to read as follows:

§ 173.267 Mixed acid (nitric and sulfuric
acid) (nitrating scid).

[a] *« " 8 .

{7) Any cargo tank motor vehicle
prescribed in § 173.254(a)(5).

” * 1]

45. In § 173.268, paragraph (b)(3) is
revised to read as follows:

§173.268 Nitric ackl.

* - L * -

(b) * & &

(3) Any cargo tank motor vehicle as
prescribed in § 173.254(a)(5).
- » * [ -

46. In § 173.271, paragraph (a)(8] is
revised to read as follows:

§173.271 Methyl phosphonic dichloride,
phosphorus oxybromide, phosphorus
oxychioride, phosphorus trichloride, and
thiophosphory! chioride.

(a) * & 9

(8) Specification MC 310, MC 311,

MC 312 or DOT 412 (§§ 178.345. 178.348
of this subchapter) cargo tank mota:
vehicles, subject to the following
conditions:

(i) The tank is—

{A) Fabricated from mild steel,
stainless steel or at least 89 percent
nickel [with cast metal parts of tank in
contact with lading at least 96.7 percent
nickel);

(B) Clad with Type 316 slainless steel
at least 20 percent a8 thick as the parent
metal; or

(C) Lined with lead &t least Y52 inch
thick or lined with at least 99 percent
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-ure nickel at least ‘43 inch thick at all
ints including rivets, welds and other

.nts, and edges of tank plates.

(ii) A tank fabricated from, or clad
with, Type 316 stainless steel is
authorized only for phosphorous
oxychloride, phosphorous trichloride.
and thiophosphoryl chloride.

(iii} A tank fabricated from mild steel
or austenitic stainless steel, without
cladding or lining, is uuthorized only for
phosphorous trichleride service.

(iv) Bottom outlets on the cargo tank
are equipped with internal seil-clesing
stop-valves meeting the requirements in
§ 178.345~11 of this subchapter.

47.In § 173.272, paragraphs (i)(25) and
[i}(28) are removed and reserved;
paragraphs (c), (d), (e}, (f] and (i)(21) are
revised to read as {ollows:

§173.272 SuHuric acid.
r . L] L] -

(c) Concentrations of 51 percent or
‘ess. Authorized packagings for sulfuric
acid at concentrations of 51 percent or
less are prescribed in paragraphs (i) (1)~
{16). {21)]. (24), and (28) of this section.

(d) Concentrations of greater than 51
percent to not over 65.25 percent.
Authorized packagings for sulfuric acid

concentrations of 51 percent to not

'r 65.25 percent are prescribed in
.ragraphs (i) (1)-{16). (21), and (27)(29)
of this section.

(e} Concentrations of greater than
65.25 percent to not over 77.5 percent.
Authorized packagings for sulfuric acid
at concentrations of 65.25 percent to not
over 77.5 percent are prescribed in
paragraphs (i) (1}-{16), (20}-{22), and (29}
of this section,

{f) Concentrations of greater than 77.5
percent to not over 95 parcent.
Authorized packagings for sulfuric acid
concentrations of 77.5 percent to not
over 95 percent are prescribed in
paragraphs [i){1)-{22), and {29) of this
section.

(g) Concentrations of greater than 95
percent to not over 100.5 percent.
Authorized packagings for sulfuric acid
concentrations of greater than 95
percent to not over 100.5 percent are
prescribed in paragraphs (i){1}-{(4), (6,
(9). (14)-(22), and (29) of this section.

(h} Concentrations of over 100.5
- percent. Authorized packagings for
sulfuric acid concentrations of over
100.5 percent are prescribed in
paragraphs (i) {1}-(4), {17}, and (19)-(23)
of this section.

1) Specification MC 310, MC 311,
.w 312 or DOT 412 (§§ 178.345, 178.348
of this subchapter) cargo tank motor

vehicle. subject to the following
conditions:

(i) The cargo tank is lined with rubber
or other material of equivalent or greater
strength, durability, and acid-
resistance.

{1i) An unlined steel cargo tank is
authorized for suifuric acid of 65.2§
percent or greater concentration,
pravided the corrosive effect on steel is
not greater than that of 63.25 percent
sulluric acid measured at 100 °F.

(iii) The temperature of the lading may
not exceed the design temperature of the
cargo tank marked on the cargo tank
specification plate.

(iv} Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345~11 of this subchapter.

- - L . *

(25} {Reserved]

* L] L ] *

.

(28) [Reserved]

- *

48. In § 173.273, paragraphs (a)(5) and
(b)(2] are revised to read as follows:

§ 173.273 Suifur trioxide.
a) * * &

(5) Specification MC 310, MC 311,
MC 312 or DOT 412 (§§ 178.345, 178.348
of this subchapter) cargo tark motor
vehicle, subject to the following
conditions:

(i) The cargo tank is equipped with a
pressure relief system meeting the
requirements in § 178.345~10 of this
subchapter and consisting of a spring-
loaded pressure relief valve. or a
combination spring-loaded pressure
relief valve and a frangible (rupture
disk) installed in series with the relief
valve, When the pressure relief system
consists of a spring-loaded pressure
relief valve and a frangible (rupture
disk) installed in series with the
pressure relief valve, the spring-loaded
pressure relief valve must be set-to-
discharge at a pressure not exceeding
125 percent of the design pressure.

(ii) The tank is not equipped with
interior heating coils.

(iii) Bottom outlets on the cargo tank
are equipped with self-closing stop
valves meeting the requirements in
§ 1{)8.345-—11 of this subchapter.

( ) * ¥ #

(2) Specification MC 311, MC 312,
DOT 412 (§§ 178.345, 178.348 of this
subchapter) cargo tank motor vehicle.
subject to the following conditions:

(i) The cargo tank is insulated.

(ii) The tank is not equipped with
interior heating coils.

{lii) The cargo tank is equipped with a
pressure relief system meeting the
requirements in § 178.345-10 of this

subchapter and consisting of a spring-
loaded pressure relief valve, or a
combination spring-loaded pressure
relief valve and a frangible {rupture)
disk installed in series with the reiief
valve. When the pressure relief system
consists of a spring-loaded pressure
relief valve and a frangible (rupture)
disk installed in series with the pressure
relief valve, the spring-loaded pressure
relief valve must be set-lo-discharge at a
pressure not exceeding 125 percent of
the design pressure.

* * . . .

49. In § 173.274, paragraph [a){4) is
revised to read as follows:

§ 173.274 Fluosulfonic acid.

(a) * ¢ *

(4) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle. Bottom outlets must be
equipped with internal self-closing stop-
valves meeting the requirements in
§ 178.345~11(a)(1) of this subchapter

. - * * *

50. In § 173.278, paragraph {a}(6) is
revised to read as follows:

§ 173.27¢ Anhydrous hydrazine and
hydrazine solution.

(a) . & @

(6) Specification MC 310, MC 311. MC
312, or DOT 412 (§% 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

{i) The cargo tank is fabricated from
Type 304 or Type 347 stainless steel
with molybdenum content not exceeding
1 percent. _ e

(ii) The vapor space in the cargo tank
is filled with nitrogen gas at not less
than atmospheric pressure.

(iii) Bottom outlets on the cargo tank -
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a)(1)(i) of this subchapter,
except that bottom outlets on
Specification MC 330 and MC 331 cargo
tanks must be equipped with internal
self-closing stop-valves meeting the
requirements in § 178.337-11{c) of this
subchapter.

51.1In § 173.277. paragraph (a}(9) is
revised to read as follows:

§ 173277 Hypochiorite solutions.

(a) * ¢ 0

(8) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345. 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

N ggitnas. -

[

T
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(i) The cargo lank is lined with rubber
or other material of equivalent or greater
strength, durability, and acid-resistance.

(i) Bottom outlets are equipped with
internal self-closing stop-valves meeting
the requirements in § 178.345-11{a}{1)(i)
of this subchapter.

(iii) Continued use of nonspecification
cargo tanks is authorized only if they
were used to transport hypochlorite
solutions prior to fanuary 1, 1583.

52. In § 173.280. paragraph (a)(8) is
revised to read as follows:

§ 173.280 Trichlorosilanes.

(a) * *°

(8) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

{i) The tank is made of steel or
stainless steel.

(ii) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a){1) of this subchapter.

53. In § 173.287, paragraph (b)(8) is
revised to read as follows:

§ 173.287 Chromic acid solution.

. . . -

*r ¢ @

{b)

(8) Any cargo tank motor vehicle
prescribed in § 173.254(a)(5), except that
the cargo tanks are not authorized for
transportation by vessel.

s4. In § 173.289, paragraphs (a)(1) and
(a){4) are revised to read as follows;

§173.289 Formic acid and formic acid
solutions.

(a) * * *

(1) In packagings prescribed in
§ 173.245, except § 173.245(a)(14) and
(a)(29) and DOT 5A steel drum.

. . [

{1) Any cargo tank motor vehicle
prescribed in § 173.254(a)(S).
- - - L] [

55. In § 173.292, paragraphs (a)(1) and
{a}(2) are revised to read as follows:

§173.292 Hexamethylene diamine
solution.

(a) [

(1) In packagings as prescribed in
§ 173.249, except § 173.249(a)(6).

(2) Specification MC 300, MC 301, MC
302. MC 303. MC 304, MC 305, MC 306,
MC 307. MC 310. MC 311, MC 312 or,
DOT 406. DOT 407, DOT 412 (§§ 178.345,
178.346. 178.347, 178.348 of this
subchapter) cargo tank motor vehicle,
subject to the following conditions:

{i) The cargo tank meets the corrosion
protection requirements in § 178.345-2(c)
of this subchapter.

{ii) A Specification MC 308 or DOT
4086 cargo tank is fabricated from Type
316 stainless steel not less than 0.100
inch thick. )

(iii) A Specification MC 303 cargo
tank is fabricated from steel or stainless
steel.

{iv) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a){1) of this subchapter.

58. In § 173.294. paragraph (a)(3) is
revised to read as follows:

§ 173.294 Monochioroacetic acid, liquid or
solution.

(a) « o

{3) Specification MC 310, MC 311. MC
312. or DOT 412 (§§ 178.345, 178.348 of
this subchapter) cargo tank maotor
vehicle, subject to the following
conditions:

(i) The tank is fabricated from Type
304 or Type 316 stainless steel, 99
percent pure nicke! plates, titanium
meeting the requirements in ASTM SA-
265, or is suitably lined with nickel or
stainless steel.

(ii) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a){1){i) of this subchapter.

* L] . * L]

57. In § 173.295, paragraph (a)(10) is
removed and reserved: paragraph (a)(9)
is revised to read as follows:

§173.295 Benzyl chloride.

(a) * & @

(9) Specification MC 310, MC 311, MC
312, or DOT 412 (§§ 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle. subject to the following
conditions:

(i) A tank fabricated of steel is used to
transport stabilized benzyl chloride.

{ii) A tank fabricated from at least 99
percent nickel is used for unstabilized
benzyl chloride that is anhydrous and
free from impurities such as iron. All
cast metal parts of the tank in contact
with the lading are fabricated from at
least 98.7 percent nickel.

(iii) Bottom outlets on the cargo tank
are equipped with internal seif-closing
stop-valves meeting the requirements in
§ 178.345-11{a)(1)(i) of this subchapter.
(10} [Reserved]

58. In § 173.296, paragraph (a){2] is
revised to read as follows:
§173.298 Diiso octyl acid phosphate.
(a) . * @

(2) Any cargo tank motor vehicle
prescribed in § 173.254(a)(5}.

. . . “

59. In § 173.297, paragraph (a)(43 is
revised to read as follows:

§ 173.297 Titanium sulfate solution
containing not more than 45 percent
sulturic acid.

(a) . w &

{4) Specification MC 310. MC 311, MC
312, or DOT 412/§§ 178.345, 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

{i} Each cargo tank is rubber-lined.

(ii) Bottom outlets on the cargo tark
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a)(1} of this subchapter.

. « - .

60. In § 173.315, the introductory text
of paragraph (a), and Note 4 and
paragraph 5 of Note 17 which follows
the table in paragraph (a) are revised:
and paragraphs (h)(4). (i}{1) and (k)(3)
are revised: and paragraphs (n) and (¢}
are added to read as follows:

$ 173.315 Compressed gases In cargo
tanks and portabie tanks.

{a) A compressed gas offered for
transportatiot: i a cargo tank motor
vehicle or a portable tank must be
prepared in accordance with this
section, §§ 173.32, 173.33 and Subpa:t £
of Part 180 of this subchapter: for
cryogenic liquids. see § 173.318: for
marking requirements, see §§ 172.326
and 172.328 of this subchapter. A
compressed gas must be loaded and
offered for transportation in accordarce
with the following table:

Note 4: Material must be steel. Tank must
have a corrosion allowance of 20 percent or
0.10 inch. whichever is less. added to the
metal thickness. In chlorine tanks. the wa:l
thickness must be at least 0 825 inch
including corrosion allowance.

L[] * v L] -

‘Note1?* * °

{5) Has been inspected and tested in
accordance with Subpart E of Part 180 o7 this
subchapter as specified for MC 331 carg>
tanks.

. . . . *

[h) " v ¢

(4) Except on a tank used exclustvely
for the transportation of carbon dioxide.
refrigerated liquid or nitrous oxide.
refrigerated liquid. each opening for a
pressure gauge must be restricted a: or
inside the tank by an on:fice no larger
than 0.060 inch in diameter. For cardon
dioxide. refrigerated liquid or nitrous
oxide. refrigerated liquid service. the
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-essure gauge need only be used during
.)ﬁlling operation.
ll .« o -
(1) The safety relief valves on each
tank must meet the following conditions:
(i) The tatal relieving capacity, as
determined by the flow formulas
contained in Section 5 of CGA Pamphlet
5-1.2, must be sufficient to prevent a
maximum pressure in the tank of more
than 120 percent of the design pressure;
_(ii) The flow capacity testing and
&:ing must be in accordance with
Section 5 of CGA Pamphlet $~1.2 and
certified by the valve manufacturer.
(iii) For an insulated tank, the

. .' Fr=auired relieving capacity of the relief
v é/i

‘aives must be the same as for an
uninsulated tank, unless the insulation
will remain in place and will be
effective under fire conditions. In this
case, each insulated tank must be
covered by a sheet metal jacket of not
less than 18 gauge thickness.

(iv) An MC 330 cargo tank that has
relief valves sized by Fetterly's formula
dated November 27, 1928, may be
continued in service. Copies of this
formula may be obtained from the
Bureau of Explosives.

(k) * &

'5) Has been inspected and tested in

.ordance with Subpart E of Part 180 of

.ais subchapter as specified for MC 331
cargo tanks;

{n) Each MC 330 and MC 331 cargo
tank used to transport a flammable gas.
anhydrous ammonia or hydrogen
chloride, refrigerated liquid must have
each liquid opening equipped in
accordance with § 178.337-11 of thia
subchapter.

{(0) Chlorine cargo tanks. Each cargo
tank motor vehicle used for the
transportation of chlorine must meet the
requirements in the following:

{1) No piping, hose, or other device for
loading or unloading may be attached to
any valve, except at the time of loading
ar unloading. No hose, piping, or tubing
used for loading or unloading may be
mounted or carried on the motor vehicle.
Except at the time of loading or
unloading, the pipe connection of each
angle valve must be closed with a screw
plug which is chained or otherwise
fastened to prevent misplacement.

(2} Each chlorine cargo tank angle
valve must be tested to be leak free at
not less than 225 psig using dry air or
inert gas before installation and

" sreafter once every five loadings or
e a week, which ever occurs first.
ar to each loading, the cargo tank
must be inspected and the angle valves
and gasketed joints must be examined

and tested at a pressure of not less than
50 psig to determine that they are not
leaking and are in proper condition for
transportation. Any leaks must be
corrected before the cargo tank is
offered for transportation,

{3) Excess flow valves on the cargo
tank must meet the requirements in
§ 178.337-11(a)(4) of this subchapter.

61. In § 173.318, paragraphs (b)(2)(i)(C}
and (3)(3), and a sentence at the end of
paragraph (a)(2)(ii) are added to read as
follows:

§ 173.318 Cryogenic liquids in cargo
tanks.

(2 « L] . L]

(b) *

(2 - v @

(i) *® & w

(C) The flow capacity and rating must
be verified and certified by the
manufacturer.

(ii) * * * The flow capacity and rating
must be verified and certified by the
manufacturer of the device.

* * * * L

(g)* ** :
(3) Each cargo tank motor vehicle

used to transport a flammable cryogenic
liquid must be examined after each
shipment to determine its actual holding
time. The record required by § 177.840(h)
of this subchapter may be used for this
determination. If the examination
indicates that the actual holding time of
the cargo tank, after adjustment to
reflect an average ambient temperature
of 85 °F, is less than 90 percent of the
marked rated holding time (MRHT] for
the cryogenic liquid marked on the
specification plate or adjacent thersto
(see § 178.338-18(b) of this subchapter),
the tank may not be refilled with any
flammable cryogenic liquid until it Is
restored to its marked rated holding
time value or it is re-marked with the
actual marked rated holding time
determined by this examination. If the
name of the flammable cryogenic liquid
that was transported and its marked
rated holding time is not displayed on or
adjacent to the specification plate, this

requirement may be met by deriving the ——

MRHT of the cargo tank for that
flammable cryogenic liquid and
comparing that derived MRHT with the
actual holding time after adjustment.

62. In § 173.346, paragraph (a}(12) s
revised to read as follows:

§ 173.348 Poison B liqukis not specifically
provided for.

(a) a ¢ ¢

(12) Specification MC 304, MC 307,
MC 310, MC 311, MC 312, DOT 407 or
DOT 412 (§§ 178.345, 178.347, 178.348,
178.337 of this subchapter) cargo tank

motor vehicle subject to the following
conditions:

{i) The design pressure of the cargo
tank is at least 25 psig.

{ii) Bottom outlets on the cargo tank
are equipped with self-closing stop-
valves meeting the requirements in
§ 178.345-11{a)(1)(i) of this subchapter.
except that bottom outlets on
Specification MC 330 and MC 331 cargo
tanks must be equipped with internal
self-closing stop-valves meeting the
requirements in § 178.337~11{a} of this
subchapter.

{iii) Each tank is equipped with a steel
pressure relief system meeting the
requirements in-§ 178.347-10 of this
subchapter, except that pressure relief
devices on MC 330 or MC 331 cargo
tanks must meet the requirements in
§ 178.337-9 of this subchapter.

- * ” - .

63. In § 173.347, paragraph (a}(3) is
revised to read as follows:

§ 173.347 Aniline ol

(a) " & b

{3) Any cargo tank motor vehicle
prescribed in § 173.346{a}(12).

* L] * L ] -

64. In § 173.352, paragraph (a}(5) is

-revised to read aa follows:

§ 173.352 Sodium and potassium cyanide
solutions, and cyanide solution, n.o.s.

(a) L I I )

(5} Any cargo tank motor vehicle
prescribed in § 173.348(8}(12), except

_that the tank is at least 0.250 inch thick

and the tank has no bottom outlets.

* L L ] - .

65. In § 173.353, paragraph (e) is ~~
revised to read as follows:

§ 173.353 Mathyl bromide and methyl
bromide mixtures.

(e} Specification MC 330 or MC 331
(§ 178.337 of this subchapter) cargo tank
motor vehicle, subject to the following
conditions:

(1) The design pressure of the cargo
tank is at least 250 psig.

(2} The tank has sufficient outage so
that it will not become liguid full with
lading at 130° P.

(3) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.337-11(a) of this subchapter.

66. In § 173,354, Note 1 and footnote 1
are removed, and paragraph (a)(5) is
revised to read as follows:

§ 173.354 Motor fuel antiknock compound
or tetraethyl lead.

(8)0"
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(5) Specification MC 330 or MC 331
(§ 176.337 of this subchapter) cargo tank
motor vehicle are authorized for motor
fuel antiknock compound only.

6. In § 173.358, paragraph (a)(14} is
revised to read as follows:

§ 173.358 Hexaethyl tetraphosphate,
methy! parathion, organic phosphate
compound, organic phosphorus compound,
parathion, tetraethyl dithio pyrophosphate,
and tstraethy! pyrophosphate, liquid.

(a)* * *

(14) Specification MC 310, MC 311,
MC 312, DOT 412, MC 330, or MC 331
(§§ 178.345, 178.348, 178.337 of this
subchapter) cargo tank mctor vehicle,
subject to the following conditions:

(i) The lading is under no pressure
except its own vapor pressure.

(i) Only a Specitication MC 330 or
MC 331 cargo tank is authorized for
hexaethyl tetraphosphate, parathion,
tetraethyl dithio pyrophosphate or
tetraethyl pyrophosphate, liquid.

{i;i) Each Specification MC 310, MC
311, MC 312 or DOT 412 cargo tank has
a minimum shell and head thickness of
0.187 inch for a steel tank and 0.266 inch
for an aluminum tank. The tank is
designed for a lading weight of at least
13 pounds per gallon.

{iv) The design pressure of the cargo
tank is at least 25 psig.

{v) Transportation is authorized by
private motor carrier only.

(vi} Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11 of this subchapter, except
that bottom outlets on Specification MC
336 and MC 331 cargo tanks must be
equipped with internal self-closing stop-
valves meeting the requirements in
§ 178.337-11{a) of this subchapter.

{vii) Each tank is equipped with a
steel pressure relief system meeting the
requirements in § 178.347-10 of this
subchapter, except that pressure relief
devices on MC 330 or MC 331 cargo
tanks must meet the requirements in -

§ 178.337-9 of this subchapter.

68. In § 173.359, paragraph [a)(18) is

revised to read as follows:

§ 173.359 Hexaethy! tetraphosphate
mixtures; methyl parathion mixtures;
organic phasphorus compound mixtures,
organic phosphate compound mixtures;
parathion mixtures, tetrasthyl dithio
pyrophosphate mixtures; and tetrsethyl
pyrophosphats mixtures, liquid (includes
solutions, emulsions, or emuisifiable
liquias).

(a) . - .

{16) Specification MC 310, MC 311,
MC 312, DOT 412, MC 330 or MC 331
(§§ 17B.345, 176.348, 178.337 of this

subchapter) cargo tank motor vehicle,
subject to the following conditions:

(i) The lading is under no pressure
except its own vapor pressure.

(ii) Each Specification MC 310, MC
311, MC 312 and DOT 412 cargo tank
has a minimum shell and head thickness
of 0.187 inch for a steel tank and 0.266
inch for an aluminum tank. The tank is
designed for a lading weight of at least
13 pounds per gallon.

(iii) The design pressure of the cargo
tank is at least 25 psig.

(iv} Transportation ig authorized by
private motor carrier only.

{v) Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a)(1) of this subchapter,
except that bottom outlets on
Specification MC 330 and MC 331 cargo
tanks must be equipped with internal
self-closing stop-valves meeting the
requirements in § 178.337-11(a) of this
subchapter.

{vi) Each tank is equipped with a steel
pressure relief system meeting the
requirements in § 178.345-10 of this
subchapter, except that pressure relief
devices on MC 330 or MC 331 cargo
tanks must meet the requirements in the
$ 178.337-9 of this subchapter.

v L 2 * - -

69. In § 173.369, paragraph (a)(14) is

revised to read as follows:

§ 173.369 Carbolic acid (phenol), not
liquid.
a ¢ ® %

(14} Specification MC 304. MC 307,
MC 310, MC 311, MC 312, DOT 407 or
DOT 412 (§8§ 178.345, 178.347, 178.348 of
this subchapter) cargo tank motor
vehicle, subject to the following
conditions:

{i) The MAWP of the cargo tank is at
least 25 psig.

(ii) The tank has sufficient outage so
that it will not become liquid full with
lading at 130° F.

(iii] Bottom outlets on the cargo tank
are equipped with internal self-closing
stop-valves meeting the requirements in
§ 178.345-11(a}(1) of this subchapter.

70.In § 173.373, paragraph (a){6) is
revised to read as follows:

§ 173.373  Ortho-nitroaniline and
paranitrosniline.

(a) * * @

{6} Specification MC 304, MC 307, MC
310, MC 311, MC 312, DOT 407 or DOT
412(§§ 178.345, 178.347, 178.348 of this
subchapter) cargo tank motor vehicle,
subject to the following conditions:

(i) The tanks are authorized only for
ortho-nitroaniline loaded in a liquefied
state at a temperature not over 180 °F.

(ii) Each cargo tank is made of steel
and is insulated.

(iii) The MAWP of the cargo tunk is at
least 25 psig.

{iv) Bottom outlets on the cargo tark
are equipped with internal self-closing
stop-valves meeting the requirements ir
§ 178.345-11{a)(1) of this subchapter.

{v) The tanks are not authorized for
transpertation by vessel.

71. In § 173.374, paragraph (a){4] is
revised to read as follows:

§ 173.374 Nitrochlorobenzene, meta or
para.

(a)

{4) Specification MC 312 or DOT 412
(8§ 178,345, 178.348 of this subchapter)
cargo tank motor vehicle, subject to the
following conditions:

(i) The tanks are authorized anly for
para nitrochlorebenzene, solid.

(ii) Each cargo tank is insulated and
equipped with heating coils. :

(iii) The MAWP of the cargo tank is at
least 25 psig.

{iv) The tanks are not authorized for
transportation by vessel.

(v) Bottom outlets on the cargo tank
meet the requirements in § 178.345~
11{a)(1) of this subchapter.

. - .

. s e

PART 176—CARRIAGE BY VESSEL

72. The authority citation for Part 17
continues to read as follows:

Authority: 49 U.5.C. 1803, 1804. 1805. 1808,
49 CFR 1.53, App. A to Part 1.

73. In § 176.76, a sentence is added at
the end of paragrapn (b) to read as
follows:
£176.78 Highway vehicles, railroad

vehicles, treight containers, and portable
tanks containing hazardous materisis.

(b} * * * A cargo tank motor vehicle
containing hazardous materials may be
transported—

(1) On a carfloat or trailership if the
material is authorized aboard a cargo
vessel by § 172.101 of this subchapter; or

{2) On a passenger ferry vessel or
railroad car ferry vessel if the material
is authorized aboard a passenger vessel
by § 172.101 of this subchapter.

» . -

PART 177—CARRIAGE BY PUBLIC
HIGHWAY

74. The authority citation for Part 177
continues to read as follows:

Authority: 49 App. 11.5.C. 1803. 1804, 1805.
49 CFR Part 1.

75-78. Sections 177.800, 177.801. and
177.802 are revised to read as follows:
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T *77.800 Purpose and scope.

) This part prescribes requirements,
.ddition to those contained in Parts

"171,172, 173. 178 and 180 of this

subchapter, that are applicable to the
acceptance and transportation of
hazardous materials by private, common
or contract carriers by motor vehicle.

(b} It is the duty of each motor carrier
to comply with ihe prescribed
regulations and to thoroughly instruct
employees in relation thereto.

§ 177.801 Unacceptabie hazardous
materials shipments.,

No person may accept for
transportation or transpert by motor
vehicle any shipment of hazardous
material that is not in accordance with
the requirements of this subchapter.

§ 177.302 Inspection.

Records. equipment, packagings and
containers under the control of a motor
carrier, insofar as they affect safety in

ransportation of hazardous materials
by motor vehicle, must be made
available for examination and
inspection by a duly authorized
representative of the Department.

77. Section 177.814 is revised to read
as follows:

814 Retention of cargo tank motor
tle menufacturer's certificate,
atenance and other repofta.

Each owner of a cargo tank motor
vehicle and each motor carrier must
comply with the reporting and record
retention requirements contained in
§ 180.417 of this subchapter.

§ 177.822 [Amended]

78.In § 177.822, paragraph (b) is
amended by removing the reference
“178.315" and inserting in its place
*178.351".

79. Section 177.824 is revised to read
as follows:

§ 177.824 Retesting and inspection of
cargo tanks.

Except as otherwise provided in this
subchapter, no motor carrier may
operate a cargo tank motor vehicle
containing a hazardous material unless
the cargo tank motor vehicle conforms
to the retest and inspection
requirements set forth in Subpart E of
Part 180 of this subchapter. This
paragraph does not apply to any cargo
tank filled prior to the retest or
inspection due date.

80. In § 177.840. the section heading

+ paragraph (f} are revised to read as
WS
7.840 Compressed gases.

. * * .

(f) A cargo tank motor vehicle used
for transportation of chiorine may not be
moved, coupled or uncoupled. when any
loading or unloading connections are
attached to the vehicle, nor may it be
left without the power unit attached
unless the vehicle is chocked or
eguivalent means are provided to
prevent motion. For additional
requirements, see § 173.315{(0) of this
subchapter.

* v . L] .

§177.835 [Amended]

81. It § 177.835, paragraph (k}, the first
sentence is amended by removing the
reference to "178.315" and inserting in
its place "'178.351", and the last sentence
is amended by removing the reference
'178.318" and inserting in its place
*178.352".

PART 178—SHIPPING CONTAINER
SPECIFICATIONS

82. The authority citation for Part 178
continues to read as follows:

Authority: 48 App. U.5.C. 1803, 1804, 1808,
1806, 1808, 49 Part 1.

83-84. A new § 178.320 is added to
subpart ] to read as follows:

§ 178.320 Genersl requirements appiicable
to aii DOT specification cargo tank motor
vehicies.

(a} Definitions. (1) For the purposes of
this subpart, “design type "’ means one
or more cargo tanks which are made—

(i) To the same specification;

(i} By the same manufacturer;

(iii) To the same engineering
drawings, and calculations;

_(iv) Of the same materials of
construction;

(v) To the same diameter;

(vi) To a length varying by no more
than five percent;

{vii) With the volume varying by no
more than five percent (due to & change
in length only); and

{viii) For the purposes of § 178.338
only. with the same insulation system.

(2) "Manufacturer " means any person
engaged in the manufacture or assembly
of a DOT specification cargo tank or
cargo tank equipment. A manufacturer
shall register with the Department in
accordance with subpart F of Part 107 in
subchapter B of this chapter.

(b} Design certification. (1) Each cargo
tank design type shall be certified in
conformance with the specification
requirements by a design certifying
engineer registered in accordance with
Subpart F of Part 107.

{2) The design certifying engineer
shall furnish to the manufacturer a
certificate, including sketches, drawings,
and calculations, to indicate compliance

with the specification requirements.
Each certificate shall be signed by the
design certifying engineer.

{3) The manufacturer shall retain the
design certificate at his principal place
of business for as long as he
manufacturers DOT specification cargo
tanks.

85. In § 178.337, the heading is revised
to read as follows:

§ 178.337 Specification MC 331; cargo
tank motor vehicle primariy for
transportation of compressed gases as
defined in Subpart G of Part 173 of this
subchapter.
. * L 2 L ] .

88. In § 178.337-1, paragraph (e) is
revised to read as follows:

§ 178.337-1 General requirements.

(e} Insulation. (1) Each tank required
to be insulated must conform with the
use and performance reguirements
contained in §§ 173.315{a) Table, Note
11 and 178.337~1 (a}(3) and (e)(2) of this
subchapter.

{2) Each tank intended for chlorine;
carbon dioxide, refrigerated liquid; or
nitrous oxide, refrigerated liquid service
must have suitable insulation of such
thickness that the overall thermal
conductance is not more than 0.08 Btu
per square foot per °F differential per
hour. The conductance must be
determined at 60 “F. Insulation material
used on tanks for nitrous oxide,
refrigerated liquid must be
noncombustible. Insulating material
used on tanks for chlorine must be
corkboard or self-extinguishing
polyurethane foam, with a minimum
thicknesa of 4 inches. -
] - * . ”

87. In § 178.337-2, paragraph (c) is
revised to read as follows:

§178.337-2 Material.
- L] » » 1 4

{c) A cargo tank in anhydrous
ammonia service must be constructed of
steel. The use of copper, silver. zinc or
their alloys is prohibited. Baffles made
from aluminum may be used only if
joined to the tank by a process not
requiring post weld heat treatment of
the tank,

88. Section 178.337-3 is revised to read
as follows:

§ 178.337-3 Structural integrity.

{a) The maximum calculated design
stress value may not exceed the
maximum design stress values
prescribed in Section VLI of the ASME
Code or 25 percent of the minimum
specified tensile strength of the metal at
any point in the cargo tank. The
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calculated design stresses must take
into account the weight of the tank, the
maximum weight of lading, and the
weight of structures supported by the
cargo tank, but not including the weight
of the structures supporting the tank in
rormal conditions. The stresses due to
internal pressure and vertical loadings
must be applied in all considerations.
The accelerative, decelerative and
lateral forces must be applied
separately. The combination case which
produces the maximum effective stress
shall govern. Corrosion allowance
material may not be used to satisfy the
design requirements.

{1} The design and construction of
each cargo tank must provide for all
potential structural loadings, including
but not limited to dynamic loads.
superimposed loadings and the effect of
temperature gradients resulting from
lading and ambient temperature
extremes. When dissimilar materials are
used, their thermal ceefficients must be
considered in the calculation of the
design stress value.

(2) Maximum concentrated stresses
which might be created at pads, cradles
or supports due to shear, bending and
torsion sha!l also be considered and
calculated in accordance with Appendix
G of Section VIII of the ASME Code.

(b} Steel less than %s inch or
aluminum less than 0.270 inch thick may
not be used for the shell or heads of the
tank unless the tank is evacuated or has
a load bearing jacket. Steel at least 0.110
inch thick may be used for the shell or
heads for a tank that is evacuated or has
a load bearing jacket. Steel less than
0.110 inch thick may not be used for the
shell or head under any circumstance.

{c) Analyses of basic cargo tank
structural integrity must be made using
the conditions specified in paragraph (a)
of this section. The stresses involved are
not necessarily uniform throughout the
cargo tank, Stress calculations must be
made by the following formula:

$=0.5(S, +5,)=10.25(5,-8x) *+8§,4**

where at anv given pointunder  ~

consideration. and for the worst combination

of luadings that can occur at the same time,

the stress lex ols produced at the point being

considered are:

S = Effective stiress as limited by this
requirement, 10 psi.

S, =The circumferennal tensile stress due to
internal pressure, in psi.

Sy =The foliowing tensile or/and
compressive stresses. in psi. that apply.

(1) The lorqitudinal tensile siresses due to
internal pressure:

{2) The tensite or compression stress
generated by the axial load resulting from a
decelerative force equal to twice the static
weight of the fully loaded vehicle applied
independentiy to each suspension assembly
at the road surface:

{3) The tensile or compression stress
generated by the bending moment resulting
from a decelerative force equal to twice the
static weight of the fuily loaded vehicle
applied independently to each suspension
assembly at the road surface;

{4) The tensile or compression stress
generated by the axial load resulting from an
accelerative force equal to the static weight
of the fully loaded vehicle applied to the
horizontal pivot of the fifth wheel supparting
the vehicle;

(5) The tensile or compression stress
generated by the bending moment resulting
from an accelerative force equal to the static
weight of the fully loaded vehicle applied to
the horizontal pivot of the fifth wheel
supporting the vehicle:

(6) The tensile or compression stress due to
a bending moment produced by a vertical
force equal to three times the static weight of
the fully loaded vehicle.

S, =The following shear stresses, in psi, that
apply.

(1) The vertical shear stress due toa
vertical force equal to three times the static
weight of the tank and contents;

{2) The lateral shear stress dueto 8 lateral
accelerative force which will produce an
overturn but not less than 0.75 times the
static weight of the fully loaded vehicle,
applied at the road surface: and

(3) The torsional shear stress due to a
lateral accelerative force which will produce
an overturn but not less than 0.75 times the
static weight of the fully loaded vehicle,
applied at the road surface.

{d} In addition to meeting the
conditions specified in paragraph (&) of
this section, the design calculations for
the tank heads and shell must include
the load resulting from the design
pressure in combination with the
dynamic pressure resulting from a
longitudinal deceleration of 2 g ". For
this loading condition, the design stress
value used may not exceed the lesser of
the yield strength or 75 percent of the
ultimate tensile strength of the material
of construction. The stress value
requiring the greatest wall thickness
derived from paragraphs (a), (b}, (c) or
(d} of this section must be used.

(e) A corrosion allowance of at least
20 percent of the minimum shell and
head thickness or 0.100 inch, whichever
is less, must be added to the thickness
requirement for a cargo tank used in
chlorine or sulfur dioxide service. The
head and shell thickness for chlorine
tanks must be at least ¥s inch, including
corrosion allowance.

(£} The design, construction, and
installation of any appurtenance to the
shell or heads of the cargo tank must
minimize the possibility of appurtenance
damage or failure adversely affecting
the lading retention integnty of the tank.
Where a tank support is attached to any
part of the tank head, the stresses
imposed must meet the requirements in
paragraph (a) of this section.

(1} A lightweight attachment, such as
a conduit clip, brakeline clip or placard
holder. must be constructed of a
material of lesser strength than the tank
shell or head material and may not be
more than 72 percent of the thickness cf
the tank shell or head to which it is
attached. The attachment may be
secured directly to the tank shell or
head if the device is desigred and
installed in such a manner that if
damaged it will not affect the lading
retention integrity of the tank. The
lightweight attachment must be secured
to the tank shell or head by continuous
weld or in such manner as to preclude
formation of pockets, which may
become sites for incipient corrosion.
Attachments meeting the requirements
of this paragraph are not authorized for
cargo tanks constructed under
paragraph UHT of the ASME Code.

(2} Except as prescribed in §§ 178.337~
3()(1) and 173.337-13(d), the welding of
any appurtenance to a shell or head

" must be made by attachment of a

mounting pad so that there will be no
adverse effect upon the lading retention
integrity of the tank if any force is
applied to the appurtenance, from any
direction. The thickness of a mounting
pad may not be less than that of the
shell or head to which it is attached, and
not more than 1.5 times the shell or heaid
thickness. However, a pad not less than
0.250 inch thick may be used when the
shell or head thickness is over 0.250 inch
thick. If weep holes or tell-tale holes are
used, the pad must be drilled or punched
at its lowest point before it is attached
to the tank. Each pad must——

(i} Extend at least 2 inches in each
direction from any point of attachment
of an appurtenance:

(ii) Have rounded corners, or
otherwise be shaped in a manner to
minimize stress concentraticns on the
shell or head; and

(iii) Be attached by a continuous welc
around the pad. except for a small gac
at the lowest point for draining. using
filler material conforming to the
recommendations of the manufacturer of
the head or shell material.

(3) Where any tank suppert is
altached to any part of a tank head. the
stresses imposed upon the head must be
as required in paragraph (a! of this
section and § 178.337-13 with respect t¢
maximum concentrated stresses at paZs
and cradles.

89. In § 178.337-4. the first sentence :n
paragraph (b) is revised to read as
follows:

§ 178.337-4 Joints.

. . . .
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(b) Welding procedure and welder
-formance must be in accordance with
stion [X of the ASME Code. * * *

30. In § 178.337-8, paragraph (a) is
revised to read as follows:

§ 178.337-8 Closure tor manhole.

(a) Each cargo tank manufactured
after December 12. 1989, must be
provided with a manhole conforming to
paragraph UG—6(g}(1) and other
applicable requirements of the ASME
Code, except that a cargo tank
constructed of NQT steel having a
capacity of 3500 water gallons or less
may be provided with an inspection
opening conforming to paragraph UG—46
and other applicable requirements of the
ASME Code instead of a manhole.

g1. In § 178.337-8, paragraphs (a){2)
and (b} are revised to read as follows:

§178.337-8 Outlets.

(a) w ¥

{2) With the exception of gauging
devices, thermometer wells, and
pressure relief valves, each opening in a
cargo tank intended for use in
transporting compressed gas (except
carbon dioxide, refrigerated liquid) must
be—

i} Closed with a plug, cap or bolted

1ge:
i} Protected with an excess flow

.ve on product discharge openings or
protected with a check valve on product
inlet openings: or

{iii) Fitted with an internal self-closing
stop valve as specified in § 178.337-
11(a).

{b) Outlets on chlorine cargo tanks
must meet the requirements in
§ 178.337-1(c)(2].

g2. In § 178.337-9, the section heading,
the paragraph (a) heading. and
paragraphs (b) and (d)(1} are revised to
read as follows:

§ 178.337-9 Pressure relief devices,
piping, valves, hoses, and fittings.

(a) Pressure relief devices. * * *

(b) Piping, valves, hose, and fittings.
(1) The burst pressure of all piping, pipe
fittings, hose and other pressure parts,
except for pump seals and pressure
relief devices, musat be at least 4 times
the design pressure of the tank.
Additionally, the burst pressure may not
be less than 4 times any higher pressure
to which each pipe. pipe fitting, hose or
other pressure parl may be subjected to
in service. For chlorine service, see
paragraph (b)(7) of this section.

(2) Pipe joints must be threaded.

rided or flanged. If threaded pipe is

d. the pipe and fittings must be
.edule 80 weight or heavier.

Malleable metals must be used in the
construction of valves and fittings.
Wtere copper tubing is permitted, joints
shall be brazed or be of equally strong
metal uiion type. The melting point of
the brazing material may not be lower
than 1000° F. The method of joining
tubing must not raduce the strength of
the tubing, such as by the cutting of
threads.

(3) Each hose coupling must be
designed for a pressure of at least 120
percent of the hose design pressure and
so that there will be no leakage when
connected.

{4} Piping must be protected from
damage due to thermal expansion and
contraction, jarring, and vibration. Slip
joints are not authorized for this
purpose.

(5) Piping and fittings must be
grouped in the smallest practicable
space and protected from damage as
required by § 178.337-10.

(6} All piping, valves, and fittings on a
cargo tank must be proved free from
leaks. This requirement is met when
such piping, valves, and fittings have
been tested after installation with gas or
air and proved leak tight at not less than
the design pressure marked on the cargo
tank. This requirement is applicable to
all hoses used in a cargo tank, except
that hose may be tested before or after
installation on the tank.

{7) Chiorine cargo tanks. Cargo tanks
used to transport chlorine must conform
to the following: )

{i) No hose, piping or tubing used for
loading or unloading may be mounted or
carried on the cargo tank motor vehicle.

(ii) Angle valves on chlorine cargo
tank motor vehicles must conform to the
standards of The Chlorine Institute, Inc.,

as follows:

(A) For a cargo tank manufactured
before January 1. 1975, to either Drawing
104—4, dated May 5, 1958, or Drawing
104-5, dated September 1, 1872

(B) For a cargo tank manufactured on
or after January 1, 1975, to Drawing 104~
5, dated September 1, 1972,

(iii) Before installation, each angle
valve must be tested for leakage at not
less than 225 psig using dry air or inert
gas.

{d) Refrigeration and heating coils. (1)
Refrigeration and heating coils must be
securely anchored with provisions for
thermal expansion. The coils must be
pressure tested externally to at least
tank test pressure, and internally to
either the tank test pressure or twice the
working pressure of the heating/
refrigeration system, whichever is
higher. A tank may not be placed in
service if any leakage occurs or other

evidence of damage is found. The
refrigerant or heating medium to be
circulated through the coils must not be
capable of causing any adverse
chemical reaction with the tank lading
in the event of leakage The umt
furnishing refrigeration may be mounted
on the motor vehicle.

» - . . .

93. Section 178.337-11 is revised to
read as follows:

§178.337-11  Emergency discharge
control.

{a) Excess flow valves, back flow
check valves and stop valves. (1) When
required by § 178.337-8(a}(2):

(i) Each internal self-closing stop
valve and excess flow valve must
aulomatically close (f any of its
attachments are sheared off or if any
attached hoses or piping are separated.

{ii) Each self-closing stop valve,
excess flow valve, or check valve must
be located inside the tank or inside a
welded nozzle which is an integral part
of the tank. The valve seat must be
located inside the tank or within a
welded flange, its companion flange, a
nozzle or coupling. The installation must
be made so as to assure that any undue
strain which causes a failure requiring
the functioning of the valve will not
impair the operation of the valve.

(iii) All parts of the valve inside the
tank, or within a nozzle, flange,
companion flange. or coupling must be
made of material not subject to
corrosion or other deterioration in the

presence of the lading.

{iv]) Any liquid level gauging device
must be constructed so that the outward -
flow of the tank lading does not exceed
the flow through a 0.060-inch diameter
opening.

{v] Each excess flow valve must close
automatically at the rated flow of gas or
liquid as specified by the valve
manufacturer. The flow rating of the
piping, fittings, valves, and hose on each
side of the excess flow valve must be at
least equal to that of the excess flow
valve. If branching or other restrictions
are incorporated in the system so that
the flow rating is reduced to less than
that of the excess flow valve at the tank,
additional excess flow valves must be
located where the flow rates are
reduced. The additional valves must
have sufficient flow rating so that total
capacity equals or exceeds the excess
flow valve capacity.

{vi] An excess flow valve may be
designed with a bypass. not to exceed a
0.040-inch diameter opening. to allow
equalization of pressures.

(2) Each 'iquid or vapor discharge
opening in a cargo tank intended for the
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transportation of a flammable liquid, a
flammable compressed gas, hydrogen
chloride (refrigerated liquid}, or
anhydrous ammonia must be equipped
with a remotely controlled internal self-
closing stop-valve. For cargo tanks
intended for use in chlorine service, see
paragrapn (a)(4) of this section.

(i) On a tank over 3,500 gallons water
capacity, each internal self-closing stop-
valve must be provided with remote
means of automatic closure, both
mechanical and thermal, that are
installed at the ends of the tank in at
least two, diagonally cpposite locations.
Cable linkage between closures and
remote operators must be corrosion
resistant and effective in all types of
environment and weather. If the
loading/unlcading connection at the
tank is not in the general vicinity of one
of the two locations specified above,
one additional fusible element must be
installed so that heat from a fire in the
loading unloading connection area will
activate the emergency control system.
Fusible elements must not have a
melting powut exceeding 250" F. The
loading/unloading connection area is
where hoses or hose reels are connected
to the perrmanent metal piping.

(ii) On a tank of 3.500 gallons water
capacity or less, each internal self-
closing stop-valve must be provided
with at least one remote means of
automatic closure, which may be
mechanical, installed on the end of the
tank furthest away from the loading/
urloading connection area. The loading/
unloading connection area is where
hoses or hose reels are connected to the
permanent metal piping

(3) Unless otherwise specified in
paragraph (c) of this section, each outlet
of a cargo tank intended for the
transportation of a nonflammable gas
{except carbon dioxide, refrigerated
liquid) must be provided with an
internal self-closing stop-valve or an
automatic excess flow valve.

{4) Excess flow valves on chlorine
cargo tank motor vehicles must conform
to tne standards of The Chlorine
[nstitute, Inc., as follows:

(1) For a cargo tank manufactured
before january 1, 1875

{A) A valve conforming to either
Drawing 1014, dated May 18, 1986, or
Drawing 101-8. dated September 1, 1973,
must be installed under each liquid
argle valve,

(B} A valve conforming to either
Drawing 106-3, dated May 18, 1873, or

Drawing 106-5, dated September 1, 1973,

must be installed under each gas angle
valve.

(ii) For a cargo tank manufactured on
or after January 1, 1975:

{A} A valve conforming to Drawing
101-6, dated September 1, 1973, must be
installed under each liquid angle valve.

(B} A valve conforming to Drawing
106-5. dated September 1, 1973, must be
installed under each gas angle valve.

(b} Shut-off vaives. Each filling and
discharge line must be provided with a
manual stop-valve located as close to
the tank as practicable. However, if an
internal self-closing stop-valve is used,
the manual stop valve must be located
in the line between the self-closing stop-
valve and the hose connection. A single
so-called “stop-check” or excess flow
valve may not be used to satisfy the
requirements of this paragraph. except
as provided in paragraph {c) of this
section.

{c) The requirements in paragraph {a)
of this section do not apply to:

(1) A vapor or liquid discharge
opening of less than 1% inch NPT
equipped with an excess flow valve
together with a manually operated
external self closing stop valve, in place
of a remotely controlled internal self-
closing stop-valve.

(2) A vapor or liquid discharge
opening of 1% inch NPT equipped with
an excess flow valve together witha
manually operated external stop valve
installed before October 1, 1884.

(3) An engine fuel line, on a truck-
mounted tank, of not over % inch NPT
equipped with a valve having an integral
excess flow vaive.

o4. In § 178.337-14, paragraph (b} is
revised to read as follows:

§ 178.337-14 Gauging devices.

(b) Pressure gauges. (1) See
§ 173.315(h)} of this subchapter.

(2) Each cargo tank used in carbon
dioxide, refrigerated liquid or nitrous
oxide, refrigerated liquid service must
be provided with a suitable pressure
gauge. A shut-off valve must be installed
between the pressure gauge and the
tank,

98. Section 178.337.15 is revised to
read as follows:

§ 178.337-18 Pumps and compressors.

(a) Liquid pumps or gas compressors,
if used, must be of suitable design,
adequately protected against breakage
by collision, and kept in good condition.
They may be driven by motor vehicle
power take-off or other mechanical,
electrical, or hydraulic means. Unless
they are of the centrifugal type, they
shall be equipped with suitable pressure
actuated by-pass valves permitting flow
from dischargs to suction or to the tank.

(b) A liquid chlorine pump may not te
installed on a cargo tank internded for
the transportation of chlorine.

96. In § 178.336-18, the first and
second sentences of paragraph {a} are
revised to read as follows:

§178.337-18 Certification,

{a) The tank vehicle manufacturer
must supply and the owner must obtain.
a tank manufacturer’s data report as
required by the ASME Code. and a
certificate stating that the completed
cargo tank motor vehicle conforms in a il
respects to Specification MC 331 and the
ASME Code. The certificate must be
signed by a responsible official of the
manufacturer and a Registered
Inspector. The manufacturer's and the
Registered Inspector’s registration
number must appear on the certificate
{See subpart F. Part 107 in subchapter 3
of this chapter.} * * *

. L ] - ] L]

7. Section 178.338-3 is revised to read

and follows:

§ 178.338-3 Structural integrity.

{a) The maximurn calculated design
stress value may not exceed the
maximum design stress values
prescribed in Section VIII of the ASME
Code or 25 percent of the minimum
specified tensile strength of the metal at
any point in the cargo tank. The
calculated design stresses must take
into account the weight of the tank, the
maximum weight of lading, and the
weight of structures supported by the
cargo tank, but not including the weight
of the structures supporting the tank in
normal conditions. The stresses due to
interna) pressure and vertical loadings
must be applied in all considerations.
The accelerative, decelerative and
lateral forces must be applied
separately. The combination case whizh
produces the maximum effective stress
shall govern. Corrosion allowance
material may not be used to satisfy the
design requirements.

{1) The design and construction of
each cargo tank must provide for all
potential structural loadings. includirg
but not limited to dynamic loads,
superimposed loadings and the effect of
temperature gradients resulting from
lading and ambient temperature
extremes. When dissimilar materials are
used, their therma: coefficients must te
considered in the calculation of the
design stress value.

(2) Maximum concentrated stresses
which might be created at pads. crad.zs
or supports due to shear. bending and
torsion shall also be considered and
calculated in accordance with Appendix
G of Section VHI of the ASME Code.
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{b) Steel less than 3/16 inch or

minum less than 0.270 inch thick may

. be used for the shell or heads of the

k unless the tank is evacuated or has

Jad bearing jacket. Steel at least 0.110
.iach thick may be used for the shel! or
heads for a tank that is evacuated or has
a load bearing jacket. Steel less than
0.110 inch thick may not be used for the
shell or head under any circumstance.

(c) Analyses of basic cargo tank
structurai integrity must be made using
the conditions specified in paragraph (a)
of this section. The stresses involved are
not necessarily uniform throughout the
cargo tark. Stress calculations must be
made by the following formula:
S=0.5{S, + 54} =[0.25(S, - 5J* +5,2|**
where at any given point under
consideration, and for the worst combination
of loadings that can occur at the same time,
tha stress levels produced at the point being
considered are:

S=Effective stress as limited by this
requirement, in psi.

S, =The circumferential tensiie stress due to
internal pressure. in psi.

S, =The {ollowing tensile and/or
compressive stresses, in psi, that apply.

{1) The longitudinal tensile stresses due to
internal pressure;

(2) The tensile or compression stress
generated by the axial load resulting from a
“~celerative force applied independently to

'h suspension assembly at the road surface
ng applicable static loadings specified in
’8.338-13 (b) and (c):

3] The tensile or compression stress
generated by the bending moment resulting
from a decelerative force applied
independently to each suspension assembly
at the road surface using applicable static
loadings specified in § 178.338-13 (b) and (c);

(4) The tensile or compression stress
generated by the axial load resulting from an
accelerative force applied to the horizontal
pivot of the fifth wheel supporting the vehicle
using applicable static loadings specified in
§ 178.338~13 {b) and (c};

{5) The tensile or compression stress
generated by the bending moment resulting
from an acceierative force applied to the
horizontal pivot of the fifth wheel supporting
the vehicle using applicable static loadings
specified in § 178.336-13 (b) and {c);

{6) The tensile or compression stress due to
a bending moment produced by a vertical
force using applicable static loadings
specified in § 178.338-13 (b} and (c).

S,=The foliowing shear stresses {in psi} that
apply.

(1) The vertical shear stress due to a
vertical force equal to three timeas the static
weight of the tank and contents:

(2) The lateral shear stress due to a lateral
acceleralive force applied at the road surface
which will produce an overturn but not less
than 0.75 limes the static weight of the fully
loaded vehicle: and

(3) The torsional shear stress due to a

>ral accelerative force applied at the road
ace which will produce an overturn but

not less than 0.75 times the static weight of
the fully loaded vehicle.

(d) In addition to .neeting the
conditions specified in paragraph (a) of
this section, the design calculations for
the tank heads and shell must include
the lvad resulting from the design
pressure in combination with the
dynamic pressure resulting from a
longitudina! deceleration of 2 g . For
this loading condition, the design stress
value used must not exceed the lesser of
the yieid strength or 75 percent of the
ultimate tensile strength of the material
of construction. The stress value
requiring the greatest wali thickness
derived from paragraph (3}, (b), (c), or
(d) of this sect:on must be used.

(e) The design, construction, and
installation of any appurtenance to the
shell or heads of the cargo tank must
minimize the possioility of appurtenance
damage or failure adversely affecting
the lading retention integrity of the tank.
Where a tank support is attached to any
part of the tank head, the stresses
imposed must conform to the
requirements of paragraph (a) of this
section.

(1) A lightweight attachment, such as
a conduit clip, brakeline clip or placard
holder, must be constructed of a
material of lesser strength than the tank
shell or head material and may not be
mare than 72 percent of the thickness of
the tank shell or head to which it is
attached. The attachment may be
secured directly to the tank shell or
head if the device is designed and
installed in such a manner that if
damaged it will not affect the lading
retention integrity of the tank. The light
weight attachment must be secured to
the tank shell or head by continuous
weld or in such manner as to preclude
formation of pockets, which may
become sites for incipient corrosion.
Attachments conforming with this
paragraph are not authorized for cargo
tanks constructed under paragraph UHT
of the ASME Code.

(2) Except as prescribed in
§§ 178.338.3(f}{1) and 173.318(a}. the
welding of any appurtenance to a shell
or head must be made by attachment of
a mounting pad so that there will be no
adverse effect upon the lading retention
integrity of the tank if any force is
applied to the appurtenance, from any
direction. The thickness of a mounting
pad may not be less than that of the
shell or head to which it is attached, and
not more than 1.5 times the shell or head
thickness. However, a pad not less than
%6 inch thick may be used when the
shell or head thickness is over %4 inch.
1f weep holes or tell-tale holes are used,
the pad must be drilled or punched at its

lowest point before it is attached to the
tank. Each pad must:
(1) Extend at least 2 inches in each
direction from any point of attachment
of an appurtenance; ‘
(ii) Be attachked by a continuous weld '
around the pad except for a smail gap at
the lowest point for draining.
98. In § 178.338-8, paragraph (b) is
revised to read as follows:

§ 173.338-8 Pressure refief devices,

piping, valves, and fitting:
[b) LI I

(1) The burst pressure of all piping,
pipe fittings, hases and other pressure
parts. except for pump seals and
pressure relief devices, must be at least
4 times the design pressure of the tank.
Additionally, the burst pressure may not
be less than 4 times any higher pressure
to which each pipe, pipe fitting, hose or
other pressure part may be subjected to
in service.

(2) Pipe joints must be threaded,
welded or flanged. If threaded pipe is
used, the pipe and fittings must be .
Schedule 80 weight or heavier. .
Malleable metals must be used in the
construction of valves and fittings. .
Where copper tubing is permitted. joints
shall be brazed or be of equalily strong
metal union type. The melting point of
the brazing materials may not be lower
than 1000 °F. The method of joining .
tubing may not reduce the strength of
the tubing, such as by the cutting of o
threads. e
- {3) Each hose coupling must be
designed for a pressure of at least 120
percent of the hose design pressure and
so that there will be no leakage when o
connected.

(4) Piping must be protected from
damage due lo thermal expansion and
contraction, jarring, and vibration. Slip
joints are not authorized for this
purpose.

(5) All piping, valves and fittings on a
cargo tank must be proved free from
leaks. This requirement is met when
such piping. valves, and fittings have
been tested after installation with gas or
air and proved leak tight at not less than
the design pressure marked on the cargo
tank. This requirement is applicable to
all hoses used in a cargo tank, except
that hose may be tested before or after
installation on the tank.

(6) Each valve must be suitable for the
tank design pressure at the tank design .
service temperature.

{7) All fittings must be rated for the
maximum tank pressure and suitable for
the coldest temperature to which they
will be subjected in actual service.
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(8) All piping. valves, and fittings must
be grouped in the smallest practicable
space and protected from damage as
required by § 178.338-10.

(9) When a pressure-building coil is
used on a tank designed to handle
oxygen or flammable ladings, the vapor
connection to that coil must be provided
with a valve or check valve as close o
the tank shell as practicable to prevent
the loss of vapor from the tank in case of
damage to the coil. The liquid
connection to that coil must also be
provided with a valve.

99. Section 178.338-17 is revised to
read as follows:

§ 178.338-17 Pumps and compressors.

(a) Liguid pumps and gas
compressors, if used. must be of suitable
design, adequately protected against
breakage by collision, and kept in good
condition. They may be driven by motor
vehicle power take-off or other
mechapical, electrical, or hydraulic
means. Unless they are of the centrifugal
type. they shall be equipped with
suitable pressure actuated by-pass
valves permitting flow from discharge to
suction to the tank.

(b} A valve or fitting made of
aluminum with internal rubbing or
abrading aluminum parts that may come
in contact with oxygen in the cryogenic
liquid form must not be installed on any
cargo tank used to transport oxygen,
cryogenic liquid.

100. Sections 178.340, 178.341, 178.342
and 178.343 are removed, and §§ 178.345
through 178.345-15, 178.346 through
178.346-15. 178.347 through 178.347-15
and 178.348 through 178.348~15 are
added to subpart ] to read as follows:

§ 178.345 General design and
construction requirements applicable to
Specitication DOT 408 (§ 178.346), DOT 407
(§$ 178.347), and DOT 412 (§ 178.348) cargo
tank motor vehictes.

§178.345-1 General requirements.

(a} Specification DOT 406, DOT 407
4nd DOT 412 cargo tank motor vehicles
must conform to the requirements of this
section in addition to the requirements
of the applicable specification contained
in §§ 178.346, 178.347 or 178.348.

(b} All specification requirements are
minimum requirements.

(c) Definitions. The following terms
apoly to §§ 178.345, 178.348, 178.347 and
178.348.

“Appurtencnce’ means any cargo
tank accessory attachment that has no
lading retention or containment function
and provides no structural support to
the cargo tank.

“Baffle” means a non-liquid-tight
transverse partition device that deflects,

checks or regulates fluid motionina
tank.

“Bulkhead” means a liquid-tight
transverse closure at the ends of or
between cargo tanks.

“Charging line" means a hose, tube,
pipe. or simular device used to
pressurize a tank with material other
than the lading.

“Companion flange” means one of
two mating flanges where the flange
faces are in contact or separated only by
a thin leak sealing gasket and are
secured to one another by bolts or
clamps.

“Connecting structure” means the
structure joining two cargo tanks.

“Constructed and certified in
conformance with the ASME Code"
means the cargo tank is constructed and
stamped in accordance with the ASME
Code, and is inspected and certified by
an Authorized Inspector.

“Constructed in accordance with the
ASME Code” means the cargo tank is
constructed in accordance with the
ASME Code with the authorized
exceptions (see §§ 178.348, 178.347, and
178.348) and is inspected and certified
by a Registered Inspector.

“External self-closing stop-valve”
means a self-closing stop-valve designed
so that the self-stored energy source is
located outside the tank and the welded
flange.

“Flange” means the structural ring for
guiding or attachment of a pipe or fitting
with another flange (companion flange),
pipe. fitting or other attachment. For size
and shape, see ANSI B16.5.

“Inspection pressure" means the
pressure used to determine leak
tightness of the tank when testing with
pneumatic pressure.

“Internal self-closing stop-valve"”
means a self-closing stop-valve designed
so that the self-stored energy source is
located inside the tank or tank sump, or
within the welded fiange, and the valve
seat is located within one inch of the
external face of the welded flange or
sump of the tank.

“Lading” means the hazardous
material contained in a cargo tank.

“Loading/unioading ~nection”
means the fitting in the 1vading/
unloading line farthest from the loading/
unloading outlet to which the loading/
unloading hose or device is attached.

“Loading/unioading ouv:let” means the
tank cutlet used for normal loading/
unloading operations.

“Loading/unloading stcp-valve"
means the stop valve farthest from the
tank loading/unioading outlet to which
the loading?unloadx‘ng connection is
attached.

“Maximum allowable working
pressure” ot "MAWF" See §178.345~
1(k).

“Multi-specification cargo tank motor
vehicle” means a cargo tank motor
vehicle equipped with two or more
cargo tanks fabricated to more than one
cargo tank specification.

"Nozzle" means the subassembly
consisting of a pipe section with a
welded or forged flange on cne end in
which the flange is an integral part of
the neck extension.

“Qutlet" means any opening in the
shell or head of a tank, (including the
means for attaching a closure), except
that the following are not outlets: A
threaded opening securely closed during
transportation with a threaded plug. a
flanged opening securely closed during
transportation with a bolted or welded
blank flange, a manhole, or gauging
devices, thermometer wells, and safety
relief devices. :

“Qutlet stop-valve” means the stop-
valve at the tank loading/unloading
outlet.

“Pipe coupling" means a fitting with
internal or external threads on both
ends.

“Rear bumper” means the structure
designed to prevent a vehicle or object
from under-riding the rear of a motor
vehicle. See § 393.86 of this title.

“Rear-end tonk protection device”
means the structure designed to protect
a cargo tank and any lading retention
piping or devices in case of a rear end
collision.

“Sacrificial Device” means an
element, such as a shear section,
designed to fail under load in order to
prevent damage to any lading retention
part or device. The device must break
under strain at no more than 70 percent
of the strength of the weakest piping
element between the tank and the
sacrificial device. Operation of the
sacrificial device must leave the
remaining piping and its attachment to
the tank intact and capable of retaining
lading.

“Self-closing stop-valve' means a
stop-valve held in the closed position by
means of seif-stored energy, which
opens only by application of an external
force and which closes when the
external force is removed.

“Shear section” means a sacrificial
device fabricated in such a manner as to
abruptly reduce the wall thickness of the
adjacent piping or valve material by at
least 30 percent

“Shell" means the circumferential
portion of a tank defined by the basic
design radius excluding the closing
heads.
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“Stop-valve” means a valve that stops

flow of lading.

“Sump" means a protrusion from the

ttom of a tank shell designed to
.acilitate complete loading and
unloading of lading.

“Tark" means a container, consisting
of a shell and heads, that forms a
pressure tight vessel having openings
designed to accept pressure tight fittings
or closures, but excludes any
appurtenances, reinforcements, fittings,
or closures.

“Test pressure” means the pressure to
which a tank is subjected to determine
pressure integrity.

“Toughness of material” means the
capability of a material to absorb the
energy represented by the area under
the stress strain curve {indicating the
energy absorbed per unit volume of the
material) up to the point of rupture.

“Vocuum tank™ means a tank that is
loaded by reducing the pressure in the
tank to below atmospheric pressure.

“Variable specification cargo tank"
means a cargo tank that s constructed
in accordance with one specification,
but which may be altered to meet
another specification by changing relief
device, closures, lading discharge
devices, and other lading retention

‘avices.
" Void" means the space between tank
ads or bulkheads and a connecting
.ructure.

" Welded flange" means a flange
attached to the tank by a weld joining
the tank shell to the cylindrical outer
surface of the flange, or by a fillet weld
joining the tank shell to a flange shaped
to fit the shell contour.

(d) A manufacturer of a cargo tank
must hold a current ASME certificate of
authorization and must be registered
with the Department in accordance with
Part 107, Subpart F of this chapter.

(e} All construction must be certified
by an Authorized Inspector or by a
Registered Inspector as applicable to the
cargo tank.

(f) Each cargo tank must be designed
and constructed in conformance with
the requirements of the epplicable cargo
tank specification. Each DOT 412 cargo
tank with a maximum allowable
working pressure greater than 15 psig,
and each DOT 407 cargo tank with a
maximum allowable working pressure
greater than 35 psig must be
“constructed and certified in
conformance with the ASME Code”
except as limited or modified by the
applicable cargo tank specification.
Other cargo tanks must be “constructed

accordance with the ASME Code”,

.cept as limited or modified by the
applicable cargo tank specification.

(8) Requirements relating to parts and
accessories on motor vehicles, which
are contained in Part 393 of the Federal
Motor Carrier Safety Regulations of this
title. are incorporated into these
specifications.

{h) Any additional requirements
prescribed in Part 173, 172, or 180 of this
subchapter thal pertain to the
transportation of specific lading are
incorparated into these specifications.

(i) Cargo tank motor vehicle
composed of multiple cargo tarks.

(1) A cargo tank motor vehicle
composed of more than one cargo tank
may be constructed with the cargo tanks
made to the same specification or to
different specifications. Each cargo tank
must conform'in all respects with the
specification for which it is certified.

(2) The strength of the connecting
structure joining multiple cargo tanks in
a cargo tank motor vehicle must meet
the structural design requirements in
§ 178.345-3. Any void within the
connecting structure must be vented to
the atmosphere by a drain of at least 1
inch inside diameter which shall be kept
open at ail times. The connecting
structure must have inspection openings
of sufficient size and number to permit
proper visual internal inspection of the
connecting structure and cargo tank
surfaces. Each drainage and inspection
opening must be accessible.

(j} Variable specification cargo tank.
A cargo tank that may be physically
altered to conform to another cargo tank
specification must have the required
physical alterations to convert from one
specification to another clearly

~indicated on the variable specification

plate.

(k) Maximum Allowable Working
Pressure (MA WP). The MAWP for each
cargo tank must be greater than or aqual
to the largest of the following (The
MAWP derived is the pressure to be
used as prescribed in the ASME Code in
the design of the tank):

(1) The pressure prescribed for the
lading in Part 173;

{2) Vapor pressure of the most volatile
lading, at 115 °F {expressed in psig). plus
the maximum static pressure exerted by
the lading at the maximum lading
density. plus any pressure exerted by a
gas padding (including air in the ullage
space or dome), if used; or

(3) The maximum pressure in the tank
during ioading or unloading.

§ 178.345-2 Material and material
thicknesa.

(a) All material for shell, heads.
bulkheads. and baffles must be metal
compatible with the lading intended to
be transported therein and must

conform to Section Il, Parts A and B. of
the ASME Code except as followas:

(1) ASTM A 876 or ASTM A 715 steels
are aiso authorized for cargo tanks
“constructed in accordance with the
ASME Code".

{2) Aluminum alloys suitable for
fusion welding and conforming with the
0, H32 or H34 tempers of one of the
following ASTM specifications may be
used for cargo tanks “constructed in
accordance with the ASME Code™

ASTM B-209 Alloy 5052

ASTM B-209 Alloy 5086

ASTM B-209 Alloy 5154

ASTM B-209 Alloy 5254

ASTM B-209 Alloy 5454

ASTM B-209 Alloy 5654

All heads, bulkheads and baffles must
be of 0 temper (annealed) or stronger
tempers. All shell materials shall be of H
32 or H 34 tempers except that the lower
ultimate strength tempers may be used if
the minimum shel} thicknesses in the
tables are increased in inverse
proportion to the lesser ultimate
strength.

{b) Minimum thickness. The minimum
thickness for the shell and heads must
be such that the maximum stress levels
specified in § 178.345-3(a), (b), {c). or [d)
of this subpart are not exceeded. In no
case may the shell or head thickness be
less than that specified in the applicable
specification.

(¢) Corrosion or ebrasion protection.
A cargo tank or a part thereof, subject to

_thinning by corrosion or mechanical

abrasion due to the lading. must be
protected by providing the tank or part
of the tank with a suitable increase in
thickness of material. a lining or sqme
other suitable method of protection.

(1) Corrosion allowance. Material
added for corrosion allowance need not
be of uniform thickness if different rates
of attack can reasonably be expected
for various areas of the tank.

(2) Lining. Lining material must
consist of a nonporous. homogeneous
material not less elastic than the parent
metal and substantially immune to
attack by the lading. The lining material
must be bonded or attached by other
appropriate means to the ank wall and
must be imperforate when applied. Any
joint or seam in the lining must be made
by fusing the materials together, or by
other satisfactory means.

§ 178.345-3 Structural integrity. ]

{a) The maximum calculated design
stress value (the effective stress on the
tank shell in any plane normal to the
longitudinal axis) may not exceed the
maximum design stress value prescribed
in Section VIl of the ASME Code or 25
percent of the minimum specified tensile
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strength of the metal at any point in the
cargo tank. The forces, loads and
stresses must take into account the
weight of the tank, the maximum weight
of lading and the weight of structures
supported by the tank but not including
tie weight of the structures supporting
e tank in normal conditions. The
av.~elerative, decelerative and lateral
forces must be applied separately. The
combination case which produces the
maximum effective stress shall govern,
Corrosion allowance material may not
be used to satisfy the design
r=quirements.

{1) The design and construction of
each cargo tank must provide for all
potential structural loadings, including
but not limited to dynamic loads,
superimposed loadings, and the effect of
temperature gradients resulting from
lading and ambient temperature
extremes. Thermal coefficients of
dissimilar materials must be considered
in the<alculation of the design stress
value.

{2) Maximum concentrated stresses
which might be created at pads. cradles
or supports due to shear, bending and
torsion shall also be considered and
calculated in accordance with Appendix
G of Section V1I] of the ASME Code.

(b} Analysis of basic cargo tank
structural integrity must be made using
the conditions specified in paragraph (a}
of this section. The stresses involved are
not uniform through the length of the
tank. Calculation of the basic structural
integrity must be made by the following
formula:

S=0.5(S, + S4) £{0.25(5,-8,) '+ 5,7°*

where at any given point under

consideraticn. and for the worst combination

of loadings that can occur at the same time,

the stress levels produced at the point being

considered are:

S=Effective stress as limited by this
requirement. in psi.

S, =The circumierential tensile stress due to
internal pressure, in psi.

S.=The follow:ing tensile or/and
compressive stresses (in psi) that apply.

{1) The longitudinal tensile stresses due to
internal pressure:

{2) The tensile or compression stress
generated by the axial load resulting from &
decelerative force equal to 0.75 times the
static weight of the fully loaded vehicle
appiied independently to each suspension
assembly at the road surface:

{3) The tensile or compression stress
generated by the bending moment resulting
from a decelerative force equal to 0.75 times
the static weight of the fully loaded vehicle
applied indeperdently to each suspension
assembly at the road surface:

{4) The tensiie or compression stress
generated by the axial load resulting from an
uccelerative force equal to 0.75 times the
=tatic weight of the fully loaded vehicle

applied to the horizontal pivot of the upper
coupler {fifth wheel) supporting the vehicle:

(5) The tensile or compression giress
generated by the bending moment resulting
from an accelerative force equal to 0.75 times
the static weight of the fully loaded vehicle
applied to the horizontal pivot of the upper
coupier {fifth wheel) supporting the vehicle;

(6) The tensile or compression stress due to
a bending moment produced by a vertical
force equal to 1.7 times the static weight of
the tank and contents.

S,=The following shear stresses (in psij that
apply.

(1) The vertical shear stress dueto a
vertical force equal to 1.7 times the static
weight of the tank and contents;

(2) The lateral shear stress dueto a lateral
accelerative force equal to 0.4 times the static
weight of the tank and contents applied at the
road surface; and

(3) The torsional shear stress due to a
lateral accelerative force equal to 0.4 times
the static weight of the tark and contents
applied at the road surface.

(¢} In addition to meeting the

conditions specified in paragraph (a) of -

this section, the design calculations for
the tank heads and shell must include
the load resulting from the MAWP in
combination with the dynamic pressure
resulting from a longitudinal
deceleration of 2 g"”. Far this loading,
the design stress value used must not
exceed the lesser of the yield strength or
75 percent of the ultimate tensile
strength of the material of construction.
The stress valve requiring the greatest
wall thickness derived from paragraph
{a). (b). or (c) of this section must be
used.

(d) If a tank is supported by a vehicle
frame or other form of structural
support, a tank shell or head thickness
less than that specified in paragraph (c}
of this section may be used provided
that the effective stresses prescribed in
paragraph (b) of this section are fully
evaluated and considered.

{e) The design, construction, and
installation of any appurtenance to the
shell or head of the cargo tank must
minimize the possibility of appurtenance
damage or failure adversely affecting
the lading retention integrity of the tank.

(1) Structural members. the
suspension subframe, accident
protection devices and external rings
should be used as sites for attachment
of appurtenances and other accessories
to the cargo tank when practicable.

(2) A lightweight attachment, such as
a conduit clip, brakeline ciip, skirting
structure, lamp mounting bracket or
placard holder, must be constructed of a
material of lesser strength than the tank
shell or head material and may not be
more than 72 percent of the thickness of
the tank shell or head to which itis
attached. The lightweight attachment

may be secured directly to the tank she'l
or head if the devic= is designed and
installed in such a manner that if
damaged it will not affect the lading
retention integrity of the tank. The
attachment must be securad to the tank
shell or head by continuous weld or in
such manner as to preclude formation of
pockets, which may become sites for
incipient corrosion.

{3) Except as prescribed in paragraphs
{e}{1) and (e}{2) of this section, the
welding of any appurtenance to a shell
or head must be made by aitachment of
a mounting pad so that there will be no
adverse effect upon the lading retentior.
integrity of the tank, if any force less
than that prescribed in § 178.345-8(b){1)
is applied. The thickness of a mounting
pad may not be less than that of the
shell or head to which it is attached and
not more than 1.5 times the shell or head
thickness. However, a pad not less thar.
%6 inch thick may be used when the
shell or head is over %1« inch thick. If
weep holes or tell-tale holes are used.
the pad must ke drilled or punched at its
lowest point before it is attached to the
tank. Each pad must:

{i) extend at least 2 inches in each
direction from any peint of attachment
of an appurtenance;

(i) have rounded corners, or
otherwise be shaped in a manner to
minimize stress concentrations on the
shell or head: and

{iii) be attached by a continuous weld
around the pad except for a small gap &t
the lowest point for draining.

§ 178.345-4 Joints.

{a) All joints between tank shell,
heads, baffles, baffle attaching rings.
and bulkheads must be welded in
conformance with the ASME Code
welding procedures.

(b) Where practical all welds must be
easily accessible for inspection.

§1768.345-5 Manhole assemblies.

(a) Each cargo tank with capacity
greater than 400 gallons must be
accessible through a manhole at least 15
inches in diameter.

{b) Each manhole, fill opening and
washout assembly must be structurally
capable of withstanding. without
leakage or permanent deformation that
would affect its structural integrity, a
static internal fluid pressure of at least
36 psig, or cargo tank test pressure,
whichever is greater. The manhole
assembly manufacturer shall verify
compliance with this requirement by
hydrostatically testing at least one
percent (or one manhole closure.
whichever is greater) of all manhole
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losures of each type produced each 3
.onths, as follows:
(1) The manhole, fill opening, or

:ashout assembly must be tested with
the venting devices blocked. Any
lezkage or deformation that would
affect the product retention capability of
the assembly shall constitute a failure.

(2) If the manhole, fill opening, or
washout assembly tested fails, then five
more covers frum the same lot must be
tested. If one of these five covers fails,
then all covers in the lot from which the
tested covers were selected are to be
190% tested or rejected for service.

(c) Each manhole. filler and washout
cover must be fitted with a safety device
that prevents the cover from opening
fully when internal pressure is present.

() Each manhole and fill cover must
be secured with fastenings that will
prevent opening of the covers as a result
of vibration under normal transportation
corditions or shock impactdue to a
rollover accident on the roadway or
shoulder where the fill cover is not
struck by a substantial obstacle.

{e) Each manhole cover must be
permanently marked by stamping or
other means with:

(1) Manufacturer's name;

(2) Test pressure psig:

(3) A statement certifying that the
nanhole cover meets the requirements

1§ 178.345~5.

§ 178.345-6 Supports and anchoring.

(a) A cargo tank with a frame not
integral to the tank must have the tank
secured by restraining devices to
eliminate any motion between the tank
and frame that may abrade the tank
shell due to the stopping, starting, or
turning of the vehicle. The design
calculations of the support elements
must include the stresses indicated in
§ 178.345-3({b]. Such restraining devices
must be readily accessible for inspection
and maintenance, except that insulation
and jacketing are permitted to cover the
restraining devices.

(b) A cargo tank designed and
__constructed so that it constitutes, in
whale or in part. the structural member
used in lieu of a frame must be
supported in such & manner that the
resulting stress levels in the tank do not
exceed those specified in § 178.345-3(a).
The design calculations of the support
elements must include the stresses
indicated in § 178.345-3(b).

§ 178.345-7 Clrcumierential
reinforcements.
(a) A tank with a shell thickness of
‘ess than % inch must be
ircumferentially reinforced with
oulkheads. baffles, ring stiffeners, or any

commbination thereof, in addition to the
tank heads.

{1) Circumferential reinforcement
must be located so that the thickness
and tensile strength of the sheil material
in combination with the frame and
reinforcement produces structural
integrity at least equal to that prescribed
in § 178.345-3 {a) and {b) and in such a
manner that the maximum unreinforced
portion of the shell does not exceed 60
inches. Circumferential reinforcement
spacing of cargo tanks designed to be
toaded by vacuum may exceed 60 inches
provided the maximum unreinforced
portion of the shell conforms wath the
requirements of Section VIII, Division 1
of the ASME Code.

(2) Circumferential reinforcement
must be located within one inch of
points where discontinuity in the
longitudinal shell sheet alignment
exceeds 10 degrees unless otherwise
reinforced with structural members
capable of maintaining shell stress
levels authorized in § 178.345~3(a}.

{(b) Except for doubler plates and
knuckle pads, no reinforcement may
cover any circumferential joint.

(c) A baffle or baffle attachment ring,
if used as a required reinforcement
member, must produce structural
integrity at least equmal to that prescribed
in § 178.345-3 and must be
circurnferentially welded to the tank
shell. The welded portion must not be
less than 50 percent of the total
circumference of the tank and the length
of any unwelded space on the joint shall
not exceed 40 times the shell thickness.

{d) Stiffening rings. (1) Stiffening
rings, when used to conform with this

" section, must be continuous around the

circumference of the tank shell and must

have a section modulus about the

neutral axis of the ring section parallel

to the shell at least equal to that

determined as follows:

1/C (min)=0.00027 WL for MS. HSLA and
stainless steels

I/C {min)=0.000487 WL for aluminum alloys

Where:

1/C=Section medulus in inches

* =Tank width or diameter in inches

L =Ring spacing in inches; i.e., the maximum
distance from the midpoint of the
unsupporied shell on one side of the ring
stiffener to the midpoint of the
unsupported shell on the opposite side of
the ring stiffener.

(2} If a ring stiffener is welded to the
tank shell, a portion of the shell may be
considered as part of the ring section for
purposes of computing the ring section
modulus. This portion of the sheil may
be used provided at least 50 percent of
the total circumference of the tank is
welded and the length of any unwelded
space on the joint does not exceed 40

times the shell thickness. The maximum
portion of the sheli to be used in these
calculations is as follows:

| Distance batween
Circumterential nng | raraiiel
stiffener to tank
shell waids

Shell
section

i circumterentat nng :
l stffenar 10 shell
welds

where:

t=Shell thickness.

W =Distance between parallel
crcumferential ring stiffener to shell
welds.

(3) Stiffening rings, when used to
conform with the vacuum requirements
of this section, must be as prescribed in
the ASME Code.

(4} If configuration of internal or
external ring stiffener encloses an air
space, this air space shall be arranged
for venting and be equipped with
drainage facilities which shall be kept
operative at all times.

(5) Stiffening rings must be of the type
that can be visualiy inspected. Hat
shaped or open channel rings which
preclude visual inspection of the tank
shell are prohibited on cargo tanks
constructed of carbon steel.

§ 178.345-8 Accident damage protaction.

(a) General. Each cargo tank and its
associated piping, closures and valves
must be designed and constructed to
minimize the potential for the loss of
lading due to an accident. The cargo
tank design and construction should
take into consideration the potential for
puncture, abrasion, crush, dynamic
pressure, and impact and inertial
loadings.

(1) Any dome, sump, or washout cover
plate projecting from the cargo tank wall
that retains lading in any tank
orientation, must be as strong and tough
as the tank wall and have a thickness at
least equal to that specified by the
appropriate cargo tank specification.
Any such projection located in the lower
one-third of the tank circumference {or
cross section perimeter for non-circular
tanks) that extends more than half its
diameter at the point of attachment to
the tank or more than 4 inches from the
tank wall. or located in the upper % of
the tank circumlference for circular tanks
(or the upper % of the cargo tank cross
section perimeter for non-circular tanks)
that extends more than one-fourth its
diameter or 2 inches from the point of
attachment to the tank must have
accident damage protection devices that
are:
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(i) As specified in this section:

[ii} 125 percent as strong as the
otherwise required accident damage
protection device; or

(iii) Attached to the cargo tank in
accordance with the requirements of
paragraph (a}{3) of this section.

{2) Outlets. valves, closures, piping, or
any devices that if damaged in an
accident could result in a loss of lading
from the cargo tank must be protected
by accident damage protection devices
as specified in this section.

(3} Accident damage protection
devices attached to the wall of a cargo
tank must be designed, constructed, and
installed so as to maximize the
¢istribution of loads to the tank wall
and minimize the possibility of
adversely affecting the lading retention
intogrity of the cargo tank. Each
accident damage protection device may
be designed to prevent loss of the lading
reicntion capability of the cargo tank by
failure of the device from loads in
exces$ of those required in this section.
In this case. accident induced stresses
tesulting from the appropriate accident
wamage protection device requirements
in combination with the stresses from
the tank operating at the MAWP may
not result in a tank wall stress greater
than 75 percent of the ultimate strength
of the tank material.

{4) Any piping that extends beyond an
accident damage protection device must
be equipped with a stop-valveand a
sacrificial device such as a shear
section. The sacrificial device must be
lccated in the piping system outboard of
tna stop-valve and within the accident
damage protection device to prevent any
accidental loss of lading. The device
must break at no more than 70 percent
of the load that would be required to
cause the failure of the protected lading
retention device, part or tank wall. The
failure of the sacrificial device must
'.ave the protected lading retention
device and its attachment to the tank
w«'l intact and capable of retaining
praduct.

{3) Minizum road clearance. The
niinimum ai.owable road clearance of
47y cargd wank component or protection
sevice located between any two
adjacent axles on a vehicle or vehicle
combination shall be at least one-half
inch for each foot separating such axles,
and in no case less than 12 inches.

{b) Bottom damage protection. Each

wtlet, projection or piping located in the
lawer Vs of the tank circumference (or
cross section perimeter for non-circular
t1nks) that could be damaged in an
accident thereby resulting in the loss of
lading must be protected by a bottom
lamage protection device, except as
;~ovided by § 178.345.8{a)(1).

(1) Any bottom Jamage protection
device must be able to withstand or
deflect away from the cargo tank a force
of 155,000 pounds (based on the ultimate
strength of the material) from the front,
side, or rear, uniformly distributed over
each surface of the device, over an area
not to exceed 6 square feet, and a width
not to exceed 6 feet. The device must
extend an adequate distance, such that
the piping or other component being
protected will not be damaged. and in
no case less than 6 inches beyond any
component that may contain lading.

(2) A lading discharge opening
equipped with an internal self-closing
stop-valve need not conform to
paragraph (b)(1) of this section provided
it is protected so as to reasonably
assure against the accidental loss of
lading. This protection must be provided
by a sacrificial device located outboard
of each internal self-closing stop-valve
and within 4 inches of the major radius
of the tank shell or within 4 inches of a
sump, but in no case tore than 8 inches
from the major radius of the tank shell.
The device must break at no more than
70 percent of the load that would be
required to cause the failure of the
protected lading retention device, part
or tank wall. The failure of the
sacrificial device must leave the
protected lading retention device or part
and its attachment to the tank wall
intact and capable of retaining product.

{c) Rollover Damage Protection. Each
closure for openings, including but ot
limited to manhole, filling or inspection
openings, and each valve, fitting, -
pressure relief device, vapor recovery
system or other accessory located in the
upper % of a cargo tank circumference
for circular tanks (or the upper % of a
cargo tank cross section perimeter for
non-circular tanks} must be protected by
being enclosed inside the body of the
tank, by being enclosed inside a rollover
damage protection device, or by being
125 percent as strong as the otherwise
required damage protection device.

(1) A rollover damage protection
device on a cargo tank motor vehicle
must be designed and installed to
withstand a load normal {perpendicular
to the tank surface} and tangential from
any direction {(perpendicular to the
normal load) to the tank shell equal to at
least twice the weight of 1he loaded
cargo tank motor vehicle. based on the
ultimate strength of the material used.
These design loads may be considered
independently. If more than one rollover
protection device is used. each device
must be capable of carrying its
proportionate share of the required
loads and in each case at least one-
fourth the required total tangentiai load.
The design must be proven capable of

carrying the required loads by
calculations, tests or a combination of
tests and calculations. Deformation of
the protection device is acceptabie
provided the devices being prolerted are
not damaged.

(2) A rollover damage protection
device that would otherwise allow the
accumulation of liquid on the top of the
tank, must be provided with a drain that
directs the liquid to a safe point of
discharge away from any structural
component of the cargo tank motor
vehicle.

(d) Rear-end pretection. Each cargo
tank shall be provided with a rear
accident damage protection device to
protect the tank and piping in the ever:t
of a rear-end collision and reduce the
likelihood of damage which could resuit
in the loss of lading. The rear-end tank
protection device must conform to the
following requirements {Nothing in this
paragraph shall be construed to relieve
a manufacturer of resconsibility for
complying with the requirements of
§ 393.86 of this title):

(1) The inboard surface of the rear-
end tank protection device shzll be
located at least 6 inches to the rear of
any vehicle compenent used for loading
or unloading or that may contain ladirg
while the vehicle is in transit, in order to
prevent the device from apgiying force
upon the cargo tank or tark componers
in the event of an accident.

(2) The dimensions of the rear-end
tank protection device shall conform to
the following:

{i) The bottom surface of the rear-end
protection device must be at least 4
inches below the lower surface of any
valve, fitting, or piping at the rear of the
tank and not more than 60 inches from
the ground with the vehicle empty.

(ii) The maximum width of a notch.
indentation, or separation between
sections of a rear-end tank protection
device may not exceed 24 inches. A
notched. indented, or separated rear-end
protection device may be used only
when the piping at the rear of the tark :s
equipped with a sacrificial device
outboard of a shut-off valve.

(iii) The widest part of the motor
vehicle at the rear may not extend more
than 18 inches beyond the outermost
ends of the device or {if separated)
devices on either side of the vehicle.

(3) The structure of the rear-end tark
protection device and its attachment o
the vehicle must be designed to
withstand. without leakage of lading. the
impact of the carga tank motor vehicie
at rated payload. at a deceleration of 2
“g" using a safety factor of two based on
the ultimate strength of the matenals
used. Such impact shall be considered
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“niformly distributed and applied
orizontally {parallel to the ground)
-om any direction at an angle not to
«ceed 30 degrees to the longitudinal

axis of the vehicle.

§ 178.345-9 Pumps, piping, hoses and
connections.

(a) Each loading or unloading pump
mounted on a cargo tank motor vehicle
that may pressurize the cargo tank must
be provided with an automatic means of
closure to prevent internal pressure from
exceeding the MAWP of the tank and
tank-mounted equipment.

(b) Each hose. piping. stop-valve,
lading retention fitting and closure for
each cargo tank must be designed for a
bursting pressure of at least 100 psig,
and not less than four times the cargo
tank MAWP. Each hose coupling must
be designed for a bursting pressure of
not less than 120 percent of the design
bursting pressure of the hose and must
be so designed that there will be no
leakage when connected.

(c) Suitable provision must be made to
allow for and prevent damage due to
expansion, contraction, jarring, and
vibration. Slip joints may not be used for
this purpose.

(d} Any heating device, when
‘wstalled, must be so constructed that

e breaking of its external connections

ill not cause leakage of the tank
ading.

{e) Any gauging, loading or charging
device, including assaciated valves,
must be provided with an adequate
meang of secure closure to prevent
leakage.

. {f) The attachment and construction of ~
- each loading/unloading or charging line
must be of sufficient strength, or be
protected by a sacrificial device, such
that any load applied by loading/
unloading or charging lines connected to
the cargo tank cannot cause damage
resn}x(lting in loss of lading from the cargo
tank.

(8} Use of a nonmetallic pipe, valve or
connection that is not as strong and heat
resistant as the tank material is )
authorized only if such attachment is
located outboard of the product
retention system.

§ 178.345-10 Pressure rellef.

{a) Each cargo tank must be equipped
with a pressure relief system and when
required with a vacuum relief system in
conformance with this section and the
applicable individual specification. The
pressure and vacuum relief system must
he designed to operate and have

ifficient capacity to prevent tank

ipture or collapse due to over-
Jressurization or vacuum resulting from

tank heating, cooling, loading or
unloading.

(b) Type and construction of relief
systems and devices

[1) Each cargo tank must be provided
with a primary pressure relief system
consisting of one or more reciosing
pressure relief valves. A secondary
pressure relief system consisting of
another pressure relief valve in paralle]
with the primary pressure relief system
may be used to augment the total
venting capacity of the cargo tank. Non-
reclosing pressure relief devices are not
authorized in any cargo tank except
when in series with & reclosing pressure
relief device. Gravity actuated reclosing
valves are not authorized on any cargo
tank.

(2) If a frangible (rupture) disk is
inserted in series with a reclosing
pressure relief valve, the space between
the frangible (rupture) disk and the
valve must be provided with a suitable
tell-tale indicator to permit detection of
any frangible (rupture) disk pinholing or
leakage which may cause a malfunction
of the pressure relief system. The
frangible (rupture) disk must rupture at a
tank pressure within the range specified
in paragraph {d)(1) of this section.

(3) Each pressure relief system must
be designed to prevent loss of lading
from the system in case of pressure
surges, vehicle upset or accident,
regardless of vehicle orientation. A
pressure relief system designed to
withstand a dynamic pressure surge of
50 psig applied for at least 300
milliseconds without leakage of liquid
lading may be considered to be in
compliance with this requirement. After
June 6, 1994, each pressure relief system
must be designed to withstand a
dynamic pressure surge of 50 psig
applied for at least 300 milliseconds
without leakage of liquid lading
regardless of vehicle orientation. Each
pressure actuated relief system must
function in the event of sustained
pressure rise in excess of the prescribed
set pressure. After June 12, 1991, each
pressure actuated relief valve must be

_ capable of reseating tc a leak-tight

condition, after a pressure surge and
release of a lading volume of not more
than one gallon. This requirement shall
be considered to be met if the pressure
relief valve successfully withstands the
testing procedure outlined in TTMA RP
No. 81—"Performance of Spring-Loaded
Pressure Relief Valves on MC 306, MC
307, and MC 312 Tanks,” except that in
addition:

(i) For this test, the drop height and
cushioning must be calibrated to
produce a measured pressure generaled
in the drop test vessel of not less than 50
psig for not less than 300 mitliseconds

with the pressure actuated relief valve
blocked closed:;

(ii) The total pressure resulting from
static head and pad pressure. exerted on
the pressure actuated relief valve
immediately before and after the drop
test must be not less than the MAWP of
the cargo tank; and

(iii) The total volume of liquid
released during the test shall not exceed
one gallon.

(4) Each reclosing pressure relief
valve must be constructed and installed
in such a manner that unauthorized
adjustment of the relief setting can be
detected and corrected.

(5) No shut-off valve or other device
that could prevent vent:ng through the
pressure relief system may be installed
in a pressure relief systam.

{6) The pressure relief system must be
mounted, shielded and drainable so as
to minimize the accumulation of
material that could impair the operation
or discharge capability of the system by
freezing, corrosion or blockage.

{c) Lacation of relief devices. Each
pressure relief device must communicate
with the vapor space of the tank in a
position as near as possible to the
longitudinal and transverse center of the
tank. The discharge from any device
must be unrestricted. Protective devices
which deflect the flow of vapor are
permissible provided the required vent
capacity is maintained.

(d) Settings of pressure relief
system—{1) Primary pressure relief
system. Unless otherwise prescribed in
the applicable individual specification.
each primary pressure relief valve must
be set to function at 120 percent df the
MAWP and must start to open at not
less than set pressure and not more than
110 percent of set pressure. The
reclosing valve must reclose at a
pressure not less than 90 percent of the
set-to-discharge pressure and remain
closed at lesser pressures, except as
provided in § 178.346-10.

{2) Secondary pressure relief system.
Each pressure relief valve used as a
secondary relief device must be set-to-
discharge at a pressure not less than 120
percent of the MAWP and be fully open
at 150 percent of the MAWP.

{e) Venting capacity of pressure relief
systems. The pressure relief system
{primary and secondary, including any
piping] in each tank. once fully opened.
must have sufficient venting capacity to
limit the tank internal pressure to a
maximum of 150 percent of the tank's
MAWP. This total venting capacity may
not be less than that shown in Table 1 of
this paragraph. except as provided in
§ 178 346-10.
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TABLE 1.—MiNIMUM EMERGENCY VENT
CAPACITY

{In cubic feet trea air/hour at 60 °F and 1 atm.]

| Cubic feet
free ar paf
rowr

Exposed area in square feet

15.800
23,700
31,800
39.500
47 400

750 378,200
1ol RPN
as50 405,900
900 419,300
950 432,300
1,000 445,000

Note 1: interpolate tor intermediale sizes.

(1) Primary pressure relief system.
Unless otherwise specified in the
applicable individual specification, the
primary relief system must have a
minimum venting capacity of 12,000
SCFH per 350 square feet of exposed
tank area. but in any case at least one
fourth the required total venting
capacity for the cargo tank.

{2) Secondary pressure relief system.
If the primary pressure relief system
does not provide the required total
venting capacity. additional capacity
must be provided by a secondary
pressure reiief system.

() Certification of pressure relief
devices. The manufacturer of any
rressure relief device, including valves,
frangible (rupture) disks, vacuum vents
ard combir.ation devices must certify
that the device model was designed and
tested in accordance with this section
and the appropriate cargo tank
specification. The certiflicate must
contain sufficient information to
describe the device and its performance.
The certificate must be signed by 8
responsible official of the manufacturer
who approved the flow capacity
certification.

{g) Rated flow capacity certification
test. Each pressure relief device model
must be successfully flow capacity

certification tested prior to first use.
Devices having one design. size and set
pressure are considered to be one
model. The testing requirements are as
follows:

(1) At least 3 devices of each specific
model must be flow capacity tested at a
pressure not greater than 130 percent of
the MAWP of the cargo tank. For a
device model to be certified, the
capacities of the devices tested must fall
within a range of plus or minus 5 percent
of the average for the devices tested.

{2) The rated flow capacity of a device
model may not be greater than 90
percent of the average value for the
devices tested.

(3) The rated flow capacity derived for
each device model must be certified by
a responsible official of the device
manufacturer.

(h) Marking of pressure relief devices.
Each pressure relief device must be
permanently marked with the following:

{1) Manufacturer's name:

{2} Model number;

(3) Set-to-discharge pressure, in psig:

and
(4) Rated flow capacity, in SCFH at
the rating pressure, in psig.

§178.345-1%  Tank outiets.

Each tank outlet that may contain
lading in any tank attitude must be
equipped with a stop-valve or other leak
tight closure in accordance with this
section (such tank outlets. closures and
associated piping muat be protected in
accordance with § 178.345-8).

{a) Each loading/unloading outlet
must be equipped with an internal self-
closing stop valve or with an external
self-closing stop valve located as close
as possible to the tank shell. Each self-
closing valve system must be designed
to close within 30 seconds of actuation.
Each self-closing stop valve must be
designed such that during transportation
the valve is in a securely closed position
such that if the actuating system is
sheared off or damaged in an accident,
the valve will remain closed and
capable of retaining product. For
external valves, the self-closing function
is required only for emergency
situations such as a fire or hose rupture.
During normal loading/unloading
operations the valve may be manually
operated. In addition to normal means
of closure, each internal or external self-
closing stop valve must be fitted with a
remotely activated means of closure
located more than 10 feet from the stop
valve, as specified below. Cable linkage
to these closures must be corrosion
resistant and effective in all types of
environment and weather. Any loading/
unloading connection extending beyond
the self-closing stop valve must be fitted

with another stop valve at the end of
such connection.

(1) For cargo tanks intended for
Mammable. pyrophoric, oxidizing or
Poison B liquids, the remote means of
closure must be activated for closure by
manual or mechanical means. In
addition. in case of fire each stop valve
must be activated for closure by an
automatic heat activated mears lccated
as close as possible to the loading/
unloading connection. Thermaily
activated closures must activate at a
temperature not over 250 °F.

{2) For cargo tanks intended
exclusively for a lading other than those
mentioned in paragraph (a)(1) of this
section the remote means of closure may
be actuated by manual or mechanical
means only.

(b) Each tank outlet that {s not a
loading/unloading outlet must be
equipped with a stap-valve or other leak
tight closure located as close as
practicable to the tank outlet. Any
connection extending beyond this
closure must be fitted with another stop-
valve at the end of such connection.

§ 178.345-12 Gauging devices.

Each cargo tank except a tank
intended to be filled by weight, must be
equipped with a gauging device that
indicates the maximum permitted liquid
level to an accuracy of 0.5 percent.
Gauge glasses are not permitted.

§ 178.345-13 Pressure and leakage tests,

(a) Each tank must be pressure and
leak tested in accordance with this
section and 8§ 178.348-13(a). 178.347-
13(a) or 178.348-13(a), as applicable.

{b) Pressure test. Each tank or tank
compartment must be tested
hydrostatically or pneumatically. Each
tank of a multi-tank cargo tank motor
vehicie must be tested with the adjacent
tanks empty and at atmospheric
pregsure. Each closure, except pressure
relief devices and loading/unloading
venting devices rated at less than the
prescribed test pressure, must be in
place during the test. If the venting
device is not removed during the test.
such device must be rendered
inaperative by a clamp, plug or other
equally effective restraining device,
which may not prevent the detection of
leaks, or damage the device. Restraining
devices must be removed immediately
after the test is completed.

(1) Hydrostatic method. Each tank,
including its domes, must be filled with
water or other Jiquid having similar
viscosity, the temperature of which may
not exceed 100 °F. The tank must then
be pressurized as prescribed in the
applicable specification. The pressure
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must be gauged at the top of the tank.
‘he prescribed test pressure must be
naintained for at least 10 minutes
uring which time the tank must be
inspected for leakage, bulging, or other
defect.

(2) Pneumatic method. A pneumatic
test may be used in place of the
hydrostatic test. The tank must be
pressurized with air or similar gas. Test
pressure must be reached gradually by
increasing the pressure to one half of
test pressure. Thereafter, the pressure
must be increased in steps of
approximately one tenth of the test
pressure until test pressure is reached.
Test pressure must be held for at least 5
minutes. The pressure must then be
reduced to inspection pressure which
must be maintained while the entire
cargo tank surface is inspected for
leakage or other sign of defects. The
inspection method must consist of
coating the entire surface of the tank,
particularly each joint, with a solution of
soap and water or other equally
sensitive method. Suitable safeguards
must be provided to protect employees
and otner persons should a failure occur.

{c) The cargo tank with all its
accessories in place and operable must
be leak tested at not less than 80 percent
of tank’s MAWP with the pressure

1aintained for at least 5 minutes.

(d) Any cargo tank that leaks, bulges

r shows any other sign of defect must
oe rejected. Rejected cargo tanks must
Le suitably repaired and retested
successfully prior to being returned to
service. The retest after any repair must
use the same method of test under ‘
which the cargo tank was originally
rejected.

§ 176.345-14 Marking.

(a) General. The manufacturer shall
certify that each cargo tank motor
vehicle has been designed, constructed
and tested in accordance with the
applicable Specification DOT 406, DOT
407 or DOT 412 (§§ 178.245, 178.348,
178.347, 178.348 of this part) cargo tank
requirements, and when applicable, with
the ASME Code. The certification shall
be accomplished by marking the tank as
prescribed in paragraphs (b) and (c) of
this section and by preparing the
certificate prescribed in § 178.345-15.
Metal plates prescribed by paragraphs
{b). {¢). {d) and (e} of this section must
be permanently affixed to the tank or its
integral supporting structure, by brazing,
or welding around the plate perimeter.
These plates must be affixed on the left
side of the vehicle near the front of the
cargo tank {or the front-most tank of a

wilti tank cargo tank motor vehicle), in
place readily accessible for inspection.
he plates must be permanently and

plainly marked in English by stamping.
embogsing or other means in characters
ot least Y16 inch high.

{b) Nameplate. Each cargo tank must
have a corrosion resistant nameplate
permanently attached to it. The
following information, in addition to that
required by the ASME Code. must be
marked on the tank nameplate
(parenthetical abbreviations may be
used):

{1) DOT Specification number DOT
XXX (DOT XXX), where "XXX" is
replaced with the applicable
specification number.

(2) Original test date, month and year
{Orig. Test Date).

(3) Tank MAWP, in psig (MAWP).

(4) Tank test pressure (Test P), in psig.

{5) Tank design temperature range

{Design temp. range)..—_“Fto ___°F.
(6} Nominal capacity (Water cap.). in
gallons.

(7) Maximum design density of lading
{Max. design lading dens.), in pounds
per gallon.

(8) Material specification number—
shell (Mat spec.—shell yyy***). where
“yyy" is replaced by the ailoy
designation and “***" by the alloy type.

(9) Material specification number—
heads (Mat. spec.~—-heads yyy***).
where “yyy" is replaced by the alloy
designation and “***" by the alloy type.

(10} Minimum thickness—shell (Min.
thick.—shell). top —__. side —__,
bottom ____, in inches.

(11) Minimum thickness—heads (Min.
thick.—head), in inches. :

(12) Manufactured thickness—shell
{MId. shell thick.). top ——, side .

- bottom ., in inches.

(13} Manufactured thickness—heads
(Mfd. heads thick.}. in inches.

(14) Weld material {(Weld mat.).

. (15} Exposed surface area, in square
eet.

(c) Specification plate. Each cargo
tank motor vehicle must have an
additional corrosicn resistant metal
specification plate attached to it. The
specification plate must contain the
following information {parenthetical
abbreviations may be used):

(1) Cargo tank motor vehicle
manufacturer (CTM veh. mfr.).

{2) Cargo tank motor vehicle
certification date (CTM veh. cert. datel.
if different from the cargo tank
certification date.

{3) Cargo tank manufacturer {CT mir.):

(4) Cargo tank date of manufacture
(CT date of mfr.), month and year.

{5) Maximum weigh! of lading (Max.
payload), in pounds.

{8) Maximum loading rate in gallons
per minute (Max load. rate. GPM) at
maximum loading pressure ___ psig.

{7) Maximum unloading rate in gallons
per minute (Max. unload. rate, GPM). at
muximum unloading pressure _.__ psig.

(8) Lining material (Lining).

19) Heating system design pressure
{Heating sys. press.), in psig, if
applicable. -

{10) Heating system design
temperature (Heating sys. temp.). in °F,
if applicable.

{d) Multi-tank cargo tunk motor
vehicle. For a cargo tank motor vehicle
having one cargo tank or having all its
cargo tanks not separated by any void
space, the information required by
paragraphs (b).and [c) of this section
may be combined on one specification
plate. When separated by a void space,
each cargo tank must have an individual
nameplate as required in paragraph (b)
of this section. The cargo tank motor
vehicle may have a combined nameplate
and specification plate. When only one
plate is used, the plate must be visible
and not covered by any insulation and
the required information must be listed
on the plate from front to rear in the
order of the corresponding cargo tank
location.

{e) Variable specification cargo tank.
Each variable specification cargo tank
must have a corrosion resistant metal
variable specification plate attached to
it. The mounting of this variable
specification plate must be such that
only the plate identifying the applicable
specification under which the tank is
being operated is legible.

(1} The following information must be
included [parenthetical abbreviations
are authorized):

Specification DOT XXX (DOT XXX}, where -
“XXX" is replaced with the applicable

specification number.

Equipment required %:?;"n';e.d
Pressure relief devices:
Pressure actuated type ... e

Fusible type
Frangible type.......
Lading discharge devices...
Top .
Bottom
Pressure unloading fitt:ng ..
Closures:
Manhole
Fill openings
Discharge openings

1 Required rating—to meet the upplicable
specification.

{2) If no change of infermation in the
specification plate is required, the letters
“NC" must follow the rating required. I
the cargo tank is not so equipped. the
word “None" must be inserted.
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(3) Those parts to be changed or
added must be stamped with the
eppropriate MC or DOT Specification
raarkings.

{4) The a'terations that must be made
in order for the tank to be modified from
oae specification to another must be
ciearly indicsted on the manufacturer's
cortificate and on the variable
specification plate.

§ 178.325.15 Certification.

(a} The manufacturer of a cargo tank
motor vehicle mude to any of these
gnecificaticns must furnish the owner, at
er before the time of delivary, the
fullowing:

(1} A certificate s'ynad by a
r..sponsible ctiicial of the manufacturer
and a Registered Lispectar certifying
that the cargs tank moter vehicle is
censtructed, tested and contpleted in
conformance with the applicable
scecification. The manufacturer's and
t~e Registered Inspector’s registration
rumber must appear on the certificate
(See Subpart F, Part 107 in subchapter B
cf this chapter).

{2) For a variable specification cargo
tank. a certificate signed by a
responsible official of the manufacturer
and a Registered Inspector that the
cargo tank is constructed for variable
specification service. The certificate
must include all the information
required and marked on the variatle
specification plate.

{b) In the case of a cargo tank motor
vchicle manufactured in two or more
siages, each manufacturer who performs
a manufacturing operation on the
incomplete vehicle or portion thereof
shall furnish to the succeeding
manufacturer, at or before the time of

delivery, a certificate covering the
particular operation performed by that
marufacturer and any certificate(s)
raceived from previous manufacturers
including the certificate received from
the Design Certifying Engineer. The
certificate(s) must include sufficient
sketches or drawings, and other
information to indicate the make, size,
model and location of each valve and
pressure relief device. and the
arrangement of all piping associated
with the tank. Each certificate must be
signed by a responsible official of the
manufacturing firm for the portion of the
complete cargo tank motor vehicle
represented thereby, such as basic tank
fabrication. insulation, jacket, lining or
piping. The final manufacturer shall
furnish the owner with all certificates,
excluding sketches and drawings.

§ 178.348 Specification DOT 406; cargo
tank motor vehicle.

§ 178.346-1 Genersl requirements.

(a) Each Specification DOT 406 cargo
tank motor vehicle must meet the
general design and construction
requirements in § 178.345, in addition to
the specific requirements contained in
this section,

{b) Maximum Allowabie Working
Pressure: The MAWP of each cargo tank
must be no lower than 2.85 psig and no
kigher than 4 psig.

{c} Vacuum loaded cargo tanks must
not be constructed to this specification.

(d} Each cargo tank must be
“constructed in accordance with the
ASME Code” except as modified herein:

(1) The record-keeping requirements
contained in the ASME Code Section
VIIL Division I do not apply. Parts UG-

90 thru 94 of Section VU, Division [ da
not apply. Inspection and certificaticn
must be made by an inspector registered
in accordance with Subpart F of Part
107.

() Loadings must be as prescribed in
§ 178.346-3.

(3) Formed heads must have a knuckle
radius of at least 3 times the material
thickness. and in no case less than one-
half inch. Inserted or stuffed head
attachment to the shell by fillet weld is
authorized when such head is of a
thickness authorized by UG-32 and
§ 178.348~2. Shell sections of cargo tarks
designed with a non-circular cross-
section need not be given a preliminary
curvature, as prescribed in UG-79.

(4) Marking, certification, data reports.
and nameplates must be as prescribed
in §§ 178.345-14, 178.346-14, 178.343~15.
and 178.346-15.

(5) Manhole closure assemblies must

_conform to §§ 178.345-5 and 178.348-5.

(8) Pressure relief devices must be as
prescribed in §§ 178.345-10 and 178.346--
10.

(7} The hydrostatic or pneumatic test
must be as prescribed in §§ 178.345-13
and 178.346-13.

(8) The following parts of the ASME
Code. Section V111, Division 1 do not
apply: UG-12, UG-34, UG-77, UG-80.
UG-81, and UG- 96.

§ 178.348-2 Material and thickness of
material.

{a) The type and thickness of material
for DOT 408 cargo tanks must conform
to § 178.345-2 of this Part. but may in na
case be less than that indicated in
Tables [ and U below.

TABLE |.—MiniMUM THICKNESS OF HEADS (OR BULKHEADS AND BAFFLES WHEN USED AS TANK REINFORCEMENT) USING MiLD STEEL

(MS), HicH STRENGTH LOW ALLOY STEEL (HSLA), AUSTENITIC STAINLESS STEEL (SS) OR ALUMINUM (A

DECIMALS OF AN INCH AFTER FORMING

L)—EXPRESSED 18

Volume capacity in galions per inch of length _

Material 14 Of less YL Over 14 to 22 23 and over _
MS |HSLASS| AL | MS | HSLASS| AL MS  HSLASS | AL
1 | :
TRICKNESS s e 100 100 60 | 115 | 115 ! 473 129 129 7
i I I .
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TABLE Il.—MINIMUM THICKNESS OF SHELL
UsING MiLD SteeL (MS), HiGH
STRENGTH LOW ALLOY STEEL (HSLA),
AUSTENITIC STAINLESS STEEL (SS) CR
ALUMINUM (AL)}—ExPRESSED IN DECI-
MALS OF AN INCH AFTER FORMING !

Ratedcaoacty | ms |ssimsta| AL
More than 0 10 at

least 4.500..........ce.... 0.100 0.100 0.151
More than 4 500 to

at least 8,000 ......... 0.115 0.100 0.180
More than 8,000 to

at least 14,000 ........ 0.129 0.129) 0172
More than 14,000......... 0.143 0.143 0.187

! Maximum distance between bulkheads, batfles,
or ring stiffeners shail not exceed 60 inches.

§ 178.346-3  Structural integrity.

The structural integrity of each cargo
tank motor vehicle must conform to
§ 178.345-3.

§ 178.348-4 Joints.
All joints in the fabrication of each
cargo tank must conform to § 178.345-4.

§ 178.346-5 Manhole assemblies.
Each manhole assembly must conform
to § 178.345-5.

§ 178.346=8 Supports and anchoring.
Supports and anchoring on each cargo

<ank motor vehicle must conform to

§ 178.345-8.

§ 178.346-7 Circumferential
reinforcoment.

The circumferential reinforcement on
each cargo tank must conform to

§ 178.315-7. .

§ 178.348-8 Accident damage protection.
Each cargo tank motor vehicle must

he protected from accident damage in

accordance with § 178.345-8,

$ 178.346-9 Pumps, piping, hoses and
connections.
Each pump and all piping, hoses and
connections on each cargo tank motor
vehicle must conform to § 178.345-0.

§ 178.346-10 Preseure refief.

{a) Each cargo tank must be equipped
with a pressure relief system in
accordance with § 178.345-10 and this -
section. ]

(b) Type and construction. In addition
to the pressurs relief devices required in
§ 178.345~10:

(1) Each cargo tank must be equipped
wiéh one or more vacuum relief devices:
an

{2) Each cargo tank may be equipped

vith one or more normal vents set to
)pen at not less than 1 psig. Each
normal vent must be designed to prevent
loss of lading through the device in case

of cargo tank motor vehicle overtum.
Cargo tanks equipped with a normal
vent may be used only for those ladings
meeting the requirements of

§ 173.33(c)(1){i)(c).

(c) Pressure settings of relief valves.
(1) Notwithstanding the requirements of
§ 178.345-10, each pressure relief valve
must:

{i) Be set to function at 125 percent of
the MAWP and not less than 3.3 psig:

(ii} Function at a pressure not greater
than 110 percent of the set pressure and
not less than the set pressure;

{iii) Reclose at a pressure not less than
80 percent of the set-to-discharge
pressure.

{2) Each vacuum relief device must be
set to open at no more than 6 ounces
vacuum.

(d) Venting capacities.

{1) The total venting capacily of the
pressure relief system must limit the
cargo tank pressure to not greater than
cargo tank test pressure. The total
venting capacity rated at no greater than
cargo tank test pressure, must be at
least that specified in the table in
§ 178.345-10(e).

(2) The primary pressure relief valve
must have a minimum venting capacity
of at least 8,000 SCFH of free air, rated
at not greater than the tank test
pressure.

(3) Each vacuum relief system must
have suificient capacity to limit the
vacuum to 1 psig.

{4) If pressure loading or unloading
devices are provided, the relief system
must have adequate vapor and liquid
capacity to limit the tank pressure to 130
percent of MAWP at maximum loading
or unloading rate. The maximum loading
and unioading rates must be included on
the metal specification plate.

§178.348-11 Outlets.

{a} All outlets on each tank must
conform to § 178.345-11 and this section.
{b} External self-closing stop-valves
are not authorized as an salternative to

internal self-closing stop-valves on
loading/unloading outlets.

§178.346=-12 Gauging devices.

Any gauging davice on DOT 408 cargo
tanks must conform to § 178.345-12

§ 170.346-13 Pressure and leakage testa.

{a) Each cargo tank must be tested in
accordance with § 178.345-13 and this
section.

(b) Pressure test. Test pressure must
be as follows:

(1) Using the hydrostatic test method,
the test pressure must be the greater of
5.0 psig or 1.5 times the cargo tank
MAWP.

(2) Using the pneumatic test method,
the test pressure must be the greater of
5.0 psig or 1.5 times the cargo tank
MAWP, and the inspection pressure
must be the cargo tank MAWP.

(c) Leakage test. Where applicable,
the Environmental Protection Agency’s
“Method 27—Determination of Vapor
Tightness of Gasoline Delivery Tank
Using Pressure—Vacuum Test" 40 CFR
Part 80 Appendix A, is an acceptable
alternate leakage test.

§ 178.346-14 Marking.

Each cargo tank motor vehicle must
be marked in accordance with
§ 178.345-14.

§ 178.248-15 Certification.

Each cargo tank motor vehicle must
be certified in accordance with
§ 178.345-15.

§ 178.347 Specification DOT 407; cargo
tank motor vehicie.
§ 178.347-1 General requirements.

(a) Each specification DOT 407 cargo
tank motor vehicle must conform to the

- general design and construction

requirements in § 178.345 in addition to
the specific requirements contained in
this section.

{b) Each tank must be of a circular
cross-section and have an MAWP of at
least 25 psig.

{c) Any cargo tank built to this
specification with a MAWP greater than

- 35 psig and each tank designed to be

loaded by vacuum must be “constructed
and certified in accordance with the
ASME Code ". The external design
pressure for a cargo tank loaded by
vacuum must be at least 15 psi.

(d) Each cargo tank built to this
specification with MAWP less than 35
psig must be “constructed in accordance
with the ASME Code " except as
modified herein:

(1) The record-keeping requirements
contained in the ASME Code, Section
VIIL, Division 1, do not apply. The
inspection requirements of parts UG-60
thru 94 do not apply. Inspection and
certification must be made by an
inspector registered in accordance with
Subpart F of Part 107.

(2) Loadings must be as prescribed in
§ 178.347-3.

(3) Formed heads must have a knuckle
radius of at least 3 times the material
thickness, and in no case less than one-
half inch. Inserted or stuffed head
attachment to the shell by fillet weld is
authorized when such head is of a
thickness authorized by UG-32 and
§ 178.347-2,
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{4) Marking, certification, data reports
and nameplates must be as prescribed
in §§ 178.345~14, 178.347-14, 176.345-15,
and 178.347- 15.

{5) Manhole closure assemblies must
conform to §§ 178.345--5 and 178.347-5.

{6) Pressure relief devices must be as

prescribed in §§ 178.345-10 and 178.347~

10.

{7) The hydrostatic or preumatic test
must be as prescribed in §§ 178.345-13
and 178.347-13.

(8} The following parts of the ASME
Code do not apply: UG-12, UG-34, UG~
77, UG-80, and UG-81, and UG~56.

§ 178.347-2 Materinl and thickness of
material,

{a) The type and thickness of material
for DO'T 407 specification cargo tanks
must conform to § 178.345-2 and this
section. In no case may the thickness te
less than that indicated in Tables I anc
I below.

TABLE |—MINiMUM THICKNESS OF HEADS, BULKMEADS AND BAFFLES WHEN USED AS TANK REINFORCEMENT) USING MiLD STe:L
(MS), HiGH STRENGTH LOW ALLOY STEEL (HSLA), AUSTENITIC STAINLESS STEEL (SS) AND ALUMINUM (AL)—EXPRESSED IN

DECIMALS OF AN INCH

.
o . 10 or Over 10 | Over 14 | Over 18 | Over 22 | Over 26

Vohume capacity in galiona per inch ess | 1014 | 018 | 022 | w026 | 1030 I Cver 30

Thickness (MS) 0100| o100| o115 o129| o128 0143 ’ 0.156

Thicknass {HSLA). 0100| 0100] o115] 0129| 0128] 013! 0158

Trhickness (SS) 0.100 0.100 0.115 0.129 0.129 0.143 0.158

Thicknass (AL} 0.160 0.180 0.173 0187 0.194 0.216 0.237

TABLE ll—MIN#UM THICKNESS OF SHELL USING MiLD STEEL (MS), HiIGH STRENGTH LOw ALLOY STEEL (HSLA), AusTeniTiC

STAINLESS STEEL (SS) AND ALUMINUM (AL)—EXPRESSED IN DECIMALS OF AN INCH

- . 100r | Over10 | Over 14 | Over 18 | Over 22 | Over 26 | .
Volume capacity in galions per inch lese | to14 | 018 | 22 | w26 | to30 |Overdo
Thickness (MS) 0100 0100| 0115} 0129] 0129 0.143 0.156
Thickness (HSLA) 0.100 0.100 0.115 0.129 0129 0.143 0.156
Thickness (SS) 0.100 0.100 0.115 0129 0.129 0.143 0.156
Thickness (AL) 0.151 0.151 0.160 0.173 0.194 0216 0.237

§ 178.347-3 Structural integrity.
The structural integrity of each cargo

tank motor vehicle must conform to
§ 178.345-3.

§ 178.3474 Joints.

All joints in the fabrication of each
cargo tank must conform to § 178.345-4.

§ 178.347-8 Manhole sssembiies.

Each manhole assembly must conform
to § 178.345~5, except that each manhole
assembly must be capable of
withstanding internal fluid pressures of
30 psig or test pressure of the tank,
whichever is greater.

§178.347-6 Supports and anchoring.

Supports and anchoring on each cargo
tank motor vehicle mustbe in
conformance with § 178.345-6.

§178.347-7 Clrcumferential
reinforcement.

The circumferent:al reinforcement on
each cargo tank must conform to
§ 178.345-7.

§ 178.347-8 Accident damage protection.
Each cargo tank motor vehicle must

be protected from accident damage in

accordance with § 178.345-8,

§ 178.347-9 Pumps, piping, hoses and
connections.

Each pump and all piping, hoses and
connections on each cargo tank motor
vehicle must conform to § 178.345-9.

§ 178.347-10 Pressure relief.

(a) Each cargo tank must be equipped
with a pressure and vacuum relief
system in accordance with § 178.340-10
and this section.

{b] Type and construction. Vacuum
relief devices are not required for cargo
tanks designed to be loaded by vacuum.

{c) Pressure settings of relief valves.
The setting of pressure relief valves
must be in accordance with § 178.345~
10(d).

{d) Venting capacities.

{1) The total venting capacity of the
pressure relief system must limit the
cargo tank pressure to not greater than
150 percent of the cargo tank MAWP.,
The total venting capacity, rated at no
greater than 150 percent of the cargo
tank MAWP, must be at least that
specified in the table in § 178.345-10(e).

{2) The vacuum relief system must
limit the vacuum to less than 80 percent
of the design vacuum capability of the
cargo tank.

{3) If pressure loading or unloading
devices are provided, the relief system
must have adequate vapor and liquid
capacity to limit the tank pressure to 130

percent of the MAWP at maximum
loading or urloading rate. The maximum
loading or unloading rate must be
included on the metal specification
plate.

§178.347-11  Outlets.

All outlets on each tank must conform
to § 178.345-11.

§ 178.347-12 Gauging devices.

Any gauging device on DOT 407 cargo
tanks must conform to § 178.345-12.

§176.347-13 Pressurs and leskage test.

(a) Each cargo tank must be tested in
accordance with § 178.345-13 and this
section.

(b} Pressure test. Test pressure must
be as follows:

(1) Using the hydrostatic test method,
the test pressure must be at least 40 psi3
or 1.5 times tank MAWP, whichever is
greater.

(2) Using the pneumatic test method,
the test pressure must be 40 psig or 1.5
times tank MAWP, whichever is greater.
and the inspection pressure is tank
MAWP.

§ 178.347-14 Marking.

Each cargo tank motor vehicle must
be marked in accordance with
§ 178.345-14.
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§ 178.347-15 Certification.

Each cargo tank motor vehicle must
oe certified in accordance with
§ 178.345-15.

§ 178.348 Specification DOT 412; cargo
tank motor vehicle.

§ 178.348-1 Generai requirements.

(a) Each specification DOT 412 cargo
tank motor vehicle must conform to the
general design and construction
requirements in § 178.345 in addition to
the specific requirements of this section.

{b) The MAWP of each cargo tank
must be at least 5 psig.

(c) The MAWP for each cargo tank
designed to be loaded by vacuum must
be at least 25 psig internal and 15 psig
external.

{d) Each cargo tank having a MAWP
greater than or equal to 15 psig must be
of circular cross-section.

(e) Each cargo tank having a—

(1) MAWP greater than or equal to 15
psig must be “‘constructed and certified

in conformance with the ASME Cade ™:

or

{2) MAWP less than 15 psig must be
“constructed in accordance with the
ASME Code,"” except as modified
herein:

(i) The record-keeping requirements
contained in the ASME Code, Section

VIiil, Division L, do not apply. Parts UG-
90 thru 94 of Section VIII, Division 1 do

not apply. Inspection and certification

must be made by an inspector registered

in accordance with Subpart F of Part

107.

{ii) Loadings must be as prescribed in
§ 178.348-3.
(iii} Formed heads must have a

knuckle radius of at least 3 times the

material thickness, and in no case less

than one-half inch. Inserted or stulfed
head attachment to the sheli by fillet

weld is authorized when such head is of

a thirkness authorized by UG-32 and

§ 178.348-2. Shell sections of cargo tanks

designed with a non-circular cross-

section need not be given a preliminary
curvature as prescribed in UG-78.

{iv) Marking, certifica:ion, data
reports, and nameplates must be as
prescribed in §§ 178.345-14, 178.344-14,
178.345~15, and 178.348-15.

{v] Manhole closure assemblies must
conform to §§ 178.345-5 and 178.346-5.

{vi) Pressure relief devices must be as
prescribed in §§ 178.345-10 and 178.348-

(v1i} The hydrostatic ur pneumatic test
mus! be as prescribed in §§ 178.345-13
and 178.348-13.

{viii} The following parts of the ASNE
Code, Section VIII, Division I do not
apply: UG-12, UG-34, UG-77, UG-80.
UG-81, and UG-96.

§ 178.348-2 Material and thickness of
material.

{a} The type ard thickness of material
for DOT 412 cargo tanke must conform
to § 178.345-2 of this Part, but in no case
may the thickness be less than that
indicated in Tables I and 1l below.

TABLE |.—MINIMUM THICKNESS OF HEADS (AND BULKMEADS AND BAFFLES WHEN USED AS TANK REINFORCEMENT) USING MILD
STEEL (MS), HiGH STRENGTH LOow ALLOY STEEL (HSLA}, AUSTENITIC STAINLESS STEEL (SS) OR ALUMINUM EXPRESSED IN

DECIMALS OF AN INCH

Volume capacity (Gations per inch) 10 or less Over 10 t0 14 Over 14 10 18 18 and over
Lading density at 60 °F in pounds per gallon.. 10 lbs | Over | Over Over | 101bs | Over| Over| Over| 10is| Over | Over | 10Rs ' Over | Qver
and ) 10t0] 13| 16t0 and | 10to| 1310 [ 16108 and | 10w 1310 anu| 10to! 13t
tass | 131us | 16 1bs | 26 1bs less | 13lbs | 16103 ioss | 13 1bs | 16 Ibs tess | 131bs | 16 Ibs
Thickness (inch), steel 00| 120! as7| 87| 20| .asr| 87| 280} .as57| .2s0| .250| 157 .250) .312
Thickness (inch), BIUMTWIM ........coocccericrmemsneen} 144 .187 227 270 a87 227 270 360 227 360 360 227 .380 450

TABLE L. —MINIMUM THICKNESS OF SHELL USING MiLD STEEL {MS), HIGH STRENGTH LOW ALLOY STEEL (HSLA) OR AUSTENITIC
STAINLESS STEEL (SS)—EXPRESSED IN DECIMALS OF AN INCH

Volume capacity in galions por inch ~ 10 0rless Cver 1010 14 - Over 14 10 18 18 and over
: - N T P oand
Lading density at 60 °F in pounds per galion..| 10 ibs | Over| Over| Over | 10tcs | Over Over | Over{10ms | Ovec| Over | 101bs | Over | Over
and| 10to| 13to| 16ths and | 10t | ‘13t {16/bs and | Ww | 13t0 sna| 10to| 1310
jess [ 13bs | 16 Ibs bess | 13 tos | 16 108 tess | 131bs | 16 1S toss | 13tbs | 15 Ibs
Thiknose (stouf).
Uintancus  botwoen  boads  (amnd  butk.
heads batlies and ring stifenats when
used as tank resviorcement):
36in. orless .e. .100 128 187 187 100 129 57 187 100 129 .157 128 157 187
Over 36 in. 1o 54 inches. 100 129 157 187 100 129 157 187 .129 187 .187 157 .250 250
Ovor 54 in. to 60 inches. 100 129 157 187 129 AS57 187 .250 57 250 250 187 250 312
Thickness (atuminum):
Distancos between hcads (and bulk-
heads baffies and nng stffeners when
used as lank resniorcement):
36 in. orless ... .144 187 227 270 144 .187 227 270 144 187 227 187 227 270
Over 36 in. to 54 inches. 144 187 227 270 144 .187 227 .270 .187 227 .270 157 360 360
Over 54 in. to 80 inches ... 144 187 227 270 187 227 270 .360 227 .360 .360 270 .360 450

Note: Thickness af aluminum matenal = Steel thickness from tables ) and Il times (3% 107 gnaded by E) Y, where: £ = mcdulus of giasticity of matenal to be

used.
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§ 178.348-3 Structural integrity.

The structural integrity of each cargo
tank motor vehicle must conform to
§ 178.345-3.

§ 178.348-4 Joints.

All joints in the fabrication of each
cargo tank must conform to § 178.345-4.

§ 178.348-5 Manhole assemblies.

Each manhole assembly must conform
to § 178.345-5.

§ 178.348-6 Supports and anchoring.

Supports and anchoring on each cargo
tank motor vehicle must be in
conformance with § 178.345-6.

§ 178.348-7 Circumferential
reinforcement.

The circumferential reinforcement on
each cargo tank must conform to
§ 178.343-7.

§ 178.348-8 Accident Damage Protection,

Each cargo tank motor vehicle must
be protected frem accident damage in
accordance with § 178.345-8.

§ 178.348-9 Pumps, piping, hoses and
connections.

Each pump and all piping, hoses and
cornections cn each cargo tank moetor
vehicle must conform to § 178.345-9.

§ 178.348-10 Pressure relief.

(a) Each cargo tank must be equipped
with a pressure and vacuum reijef
system in accordance with § 178.340-10
and this section.

(b} Type ard construction. Vacuum
relief devices are not required for cargo
tanks designed to be loaded by vacuum.

(c) Pressure settings of relief valves.
The setting of the pressure relief devices
must be in accordance with § 178,345~
10(d). except as provided in paragraph
{d1{3} of this section.

{d} Vent'rg capacities. (1) The
vacuum rehef system must limit the
vacuum to less than 80 percent of the
design vacuum capability of the cargo
tank. :

(2) If pressure loading or unloading
devices are provided, the pressure relief
systemn must have adequate vapor and
liquid capacity to limit tank pressure to
the cargo tark test pressure at the
maximum lcading or unloading rate. The
maximum loading 4nd unloading rates
must be included on the metal
specification plate.

{3) Cargo tanks used in dedicated
service for materwals classed as
corrasive maternial, with no secondary
hazard, may have a total venting
capacity which is less than required by
§ 178.345-10(e}. The total venting
capacity for these cargo tanks must be

determined in accordance with the
formula contained in § 178.270-11(d)(3).

§ 178.248-11  Outlets.

All outlets on each tank must conform
to § 178.345-11 and this section.

§ 178.348-12 Gauging devices.

Any gauging device must conform to
§ 178.345-12.

§ 178.348-13. Pressure and leakage test.

(a) Each cargo tank must be lested in
accordance with § 178.345-13 and this
section.

{b} Pressure test. Test pressure must
be as follows:

(1) Using the hydrostatic test method,
the test pressure must be at least 1.5
times MAWP.

(2) Using the pneumatic test method,
the test pressure must be at least 1.5
times tank MAWP, and the inspection
pressure is tank MAWP.

§ 178.348-14 Marking.

Each cargo tank motor vehicle must
be marked and certified in accordance
with § 178.345-14.

§ 178.348-15 Certitication.

Each cargo tank motor vehicle must
be certified in accordance with
§ 178.345-15.

101. A new part 180 is added to
Subchapter C of Title 49 to read as
follows:

PART 180—CONTINUING
QUALIFICATION AND MAINTENANCE
OF PACKAGINGS

Subpart A—General

Sec.

1601 Purpose and scope.
180.2 Applicability

1803 General Requirements.

Subpart B-D {Reserved]

Subpart E~Qualification and Maintenance

of Cargo Tanks

180401 Apuolicability.

180.403 Defirutions.

180.405 . Qualification of cargo tanks.

180.407 Requirements for test and
inspection of cargo tanks.

180.409 Minimum qualifications for
inspectors and testers.

180.411 Acceptable results of tests and
inspections.

180413 Repair. modificatior. siretching. or
rebarrelling of curgo tanas.

180415 Test and ingpection naihings

180417 Reporting and recocd retention
requiremants.

Authority: 49 U S.C. 1303. 1304. 1306. 1808:
49 CFR Part 1. unless otherw:ce specified.

Subpart A—General

§ 180.1 Purpose and scope.

This part prescribes rejuircmen's
pertaining to the maintenance,
reconditioning, repair, inspection and
testing of packagings. and any other
function having an effect on the
continuing qualification and use of a
packaging under the requirements of this
subchapter.

§180.2 Applicability.

{a) Any person who performs a
function prescribed in this part shall
perform that function in accordance
with this part.

(b) Any person who performs a
function prescribed in this part is
considered subject to the regulations of
this subchapter when that cerson—

(1) Makes any representation
indicating compliance with one or more
of the requirements of this part; or

(2) Reintroduces a packaging into
commerce that bears markings
indicating compliance with this part.

§ 180.3 Generai requirements.

(a) No person may represent, mark.
certify, sell, or offer a packaging or
container as meeting the requirements of
this part, or an exemption pertaining to
this part issued under Subchapter B ¢f
this chapter, whether or not the
packaging or container is intended to be
used for the transportation of a
hazardous material, unless it is marked,
maintained, reconditioned, repaired. or
retested, as appropriate, in accordance
with this part, an approval issued
thereunder, or an exemption issued
under Subchapter B of this chapter.

{b) The representations. markings. and
certifications subject to the prohibitions
of paragraph {a) of this section include:

(1) Identifications that include the
letters “DOT", "MC", "ICC", or "UN""

(2) Exemption, approval, and
registration numbers that include the
letters “DOT";

{3) Test dates displaved in associat.on
with specification, registration,
approval, or exemption markings
indicating conformance to a test or
retest requirement of this subchapter. zn
approval issued thereunder, or an
exemption issued under Subchapter B of
this chapter;

(4) Documents indicating conforman-e
to the testing, inspection. maintenance
or other continuing qualification
requirements of this part: and

(5) Sales literature. including
advertising, indicating that the
packaging or container represented
therein conforms to iequuements
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specific lading, and an applicable
specification in effect on the date the
initial construction began: MC 300, MC
301, MC 302, MC 303, MC 304. MC 308,
MC 306, MC 307, MC 310, MC 311, MC
312, MC 330, MC 331, MC 338, DOT 406,
DOT 407, or DOT 412 (§ 178.337,

§ 178.338, § 178.345, § 178,346, § 178.347,
§ 178.348 of this subchapter). However,
construction of MC 308, MC 307, or MC
312 cargo tanks meeting the
requirements of the applicable
specification in effect on June 12, 1989, is
authorized until December 5, 1990.

(c) Cargo tank specifications no
longer authorized for construction. (1) A
cargo tank made to a specification listed
in Column 1 may be used when
authorized in this Part, provided tank
construction began before the date
listed in Column 2:

-ontained in Subchapter B or C of this
\apter.

,ubparts B-D [Reserved]

Subpart E~Qualification and
Maintenance of Cargo Tanks

§ 180.401 Applicability.

This subpart prescribes requirements,
in addition to those contained in Parts
171, 172, 173 and 178 of this subchapter,
applicable to any person responsible for
the continuing qualification,
maintenance or periodic testing of a
¢argo tank.

§ 180.403 Definitions.

In addition to the definitions
contained in §§ 171.8 and 178.345-1 of
this subchapter, the following
definitions apply to this subpart:

“Modification” means any change to

a cargo tank's original design and Column 1 Column 2
construction which would affect the

structural integrity or lading retention mg gg? m ,25_1,9;,7;.
capability of the cargo tank. Changes to  MC 302, MC 303. MC 304, MC | Sept. 2, 1967.
appurtenances, such as fender Mgﬂ;ioMC 310, MC 311, May 15, 1967
attachments, lighting brackets, and :
ladder brackets, are excluded from this MC 308, MC 307, MC 312 D”A 1990.

definition. Replacement of components
such as valves, vents, and fittings with a
compcnent of a similar design and the
ame size is not considered a
sdification. For the purposes of this
abpart, "stretching” is not considered a
modification.

“Owner' means the owner of a cargo
tank motor vehicle used for the
transportation of hazardous materials,
or his authorized agent.

“Rebarrelling” means replacing more
than 50 percent of the combined shell
and head material of a cargo tank.

*Repair’ means any welding on
pressure parts done to return a cargo

(2) A cargo tank of a specification
listed in paragraph (c)(1) of this section
may have its pressure relief devices and
outlets modified as follows:

(i) A Specification MC 300, MC 301,
MC 302. MC 303, or MC 305 cargo tank,
to conform with a Specification MC 306
or DOT 408 cargo tank (See $§ 178.346-
10 and 178.346-11 of this subchapter).

(ii) A specification MC 308 cargo tank
to conform to a Specification DOT 406

~cargo tank (§§ 178.346~10 and 178.346-11
of this subchapter).

(iii) A Specification MC 304 or cargo
tank. to conform with a Specification

tank to its original design and MC 307 or DOT 407 cargo tank {See
construction. or to a condition §$ 178.347-10 and 178.347-11 of this
prescribed for that cargo tank subchapter).

(iv) A Specification MC 307 cargo
tank, to conform with a Specification
DOT 407 cargo tank {See §§ 178.347-10
and 178.347-11 of this subchapter).

{v) A Specification MC 310 or MC 311
cargo tank, to conform with a
Specification MC 312 or DOT 412 cargo
tank (See §§ 178.348-10 and 178.348-11.
of this subchapter).

(vi) A Specification MC 312 cargo
tark. to conform with a Specification
DOT 412 cargo tank (See §§ 178.348-10
and 178.348~11 of this subchapter).

{vii} A Specification MC 330 cargo
tank, to conform with a Specification
MC 331 cargo tank (See §§ 178.337-8
and 178.337-9 of this subchapter).

{(d) MC 338 cargo tank. The owner of a
cargo tank that conforms to and was
used under the terms of an exemption

specification in effect at the time of
repair.

“Stretching” means any change in
length, width or diameter of the cargo
tank, or any change to a cargo tank
motor vehicle's undercarriage that may
affect the cargo tank's structural
integrity.

§ 180.405 Qualification of cargo tanks.

(a) General. Unless otherwise
provided in this subpart, each cargo
tank used for the transportation of
hazardous material must be an
authorized packaging.

{b) Cargo tank specifications. To
~ualify as an authorized packaging, each

rgo tank must conform to this subpart,

. applicable requirements specified in
part 173 of this subchapter for the

issued before October 1, 1984, that

.authorizes the transportation of a

cryogenic liquid shall remove the
exemption number stenciled on the
cargo tank and stamp the specification
plate {or a plate placed adjacent to the
specification plate} "DOT MC 338"
followed by the exemption number, for
example. "DOTMC338-E * * * ™"
(Asterisks to be replaced by the
exemption number). The cargo tank
must be remarked prior to the expiration
date of the exemption. During the period
the cargo tank is in service, the awner of
a cargo tank that is remarked in this
manner must retain at its principal place
of business a copy of the {ast exemption
in effect. No new consiruction of cargo
tanks pursuant to such exemption is
authotized.

(1) The holding time must be
determined, as required in § 178.338-9 of
this subchapter, on each cargo tank or
on at least one cargo tank of each
design. Any subsequent cargo tank
manufactured to the same design type
(see § 178.320), if not individually tested.
must have the optional test regimen
performed during the first shipment (see
§$ 178.338-9 (b) and {c) of this
subchapter).

{2) The holding time determined by
test for one authorized cryogenic liquid
may be used as the basis for
establishing the holding time for other
authorized cryogenic liquids.

{e) MC 331 cargo tanks. The owner of
a MC 331 {§ 178.337 of this subchapter)
cargo tank that conforms to and was

-used under an exemption issued before

October 1, 1984, that authorizes the
transportation of ethane, refrigerated
liquid; ethane-propane mixture,

refrigerated liquid; or hydrogen chloride,” - "~

refrigerated liquid shall remove the
exemption number stenciled on the
cargo tank and stamp the exemption
number on the specification plate (or a
plate placed adjacent to the
specification plate), immediately after
the DOT Specification, for example.
“DOTMC 331-E * * * *". (Asterisks to
be replaced by the exemption number.)
The cargo tank must be remarked pricr
to the expiration date of the exemption.
During the period the cargo tank is in
service, the owner of a cargo tank that is
remarked in this manner must retain at
is principal place of business a copy of
the last exemption in effect.

(f) MC 306, MC 397, MC 312 cargo
tanks. A Registered Inspector and the
owner of a MC 308, MC 307 or MC 312
cargo tank motor vehicle constructed in
accordance with and used under an
exemption issued before December 12,
1989, that authorizes a condition
specified in this paragraph shall
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e<1m.ne the cargo tank motor vehicle
and its design to determine if it meets
the reeuirements of the applicable MC
306, MC 307 or MC 312 specification in
effort at tha time of manufacture, except
as specified kerein,

(1) A cargo tank mator vehicle
cnnctrucied after August 1, 1981, or the
da‘e specified in the applicable
exemetion, in conformance with the
fullowing conditions that apply, may be
romarked and certified in accordance
with paragraphs (f) (5) and (6) of this
section:

(i} A vacuum-loaded cargn tank must
have an ASME Code stamped
specification plate marked with a
minimum internal design pressure of 23
psig. and be designed for a minimum
external design pressure of 15 psig.

(i) A cargo lank having an outlet
equipred with an external self-closing
stop valve must have the stop valve and
associated piping protected within the
vehicle’s rear-end tank protection
device, the vehicle frame or an equally
adequate accident damage protection
device {See §% 178.345-8 of this
subchapter.) The external self-closing
stop valve must be equipped with a
remotely actuated means of closure
consisting as follows:

(A) For a cargo tank used in other
than corrosive service, the remote
means of closure must be activated for
closure by manual or mechanical means
and. in case of fire, by an automatic heat
activated means,.

(B) For a cargo lank used in corrosive
service, the remote means of closure
rmay be actuated by manual or
mechanical means only.

(i1i) A cargo tank having an
unreinforced portion of the shell
exceeding 60 inches must have the
circumferential reinforcement located so
that the thickness and tensile strength of
she!l material in combination with the
frame and circumferential reinforcement
produces a structural integrity at least
equai to that prescribed in § 178.345-3 of
the specification in effect at time of
manufacture.

(:v) A cargo tank having a projection
from the tank shell or head that may
conr‘ain lading in any tank position is
authorized. provided such projection is
as sirong as the tank shell or head and
is located within the motor vehicle's
rear-end tank protection or other
appropriate accident damage protection
device.

(v) A cargo tank may be constructed
cf nickel, titanium, or other ASME sheet
or plate materials in accordance with an
exemption.

{2} A vacuum-loaded cargo tank
constructed after August 1, 1981, or the
date specified in the applicable

exerption, in conformance with
paragraph (£3{1} cf this section. except
that an ortlet is rquipped with an
external valve ‘vhich is not equipped
with a self-closing feature:

(i) Must be equipped with a sell-
clnsing valve prior to June 12, 1992

{ii) May be remarked and certified in
acccrdance with paragraphs (f) (5) and
{6} of this section after the cargo tank
motor vehicle has been equipped with
the self-clesing valve.

(3} A vacuum-loaded cargo tank
construicted prior to August 1, 1981, in
conformance with paragraph (f}(1) of
this section, except for paragraph
(0(1)(i), may be remarked and certified
in accordance with paragraphs (f) (5}
and (6) of this section.

(4) A vacuum-loaded cargo tank
constructed prior te August 1, 1981 in
conformance with paragraph (f)(1) of
this section, except for paragraph
(D{1)(i), and an ocutlet is equipped with
an external valve which is not equipped
with a self-closing feature:

{i) Must be equipped with a self-
clesing valve prior to June 12, 1992,

(ii) May be remarked and certified in
accordance with paragraphs {[)(5] and
(6) of this section after the cargo tank
motor vehicle has been equipped with
the self-closing valve.

(5) The owner of a cargo tank for
which a determination has been made
that the cargo tank is in conformance
with paragraph (f) (1), (2). (3}, or (4) of
this section shall complete a written
certification, in English, signed by the
owner and containing at least the
following information:

(i) A statement certifying that each
cargo tank conforms to § 180.405 (f) (1).
(2} (3). or {4);

(ii) The applicable DOT exemption
number, the applicable specification
number and the owner's and
manufacturer's serial number for the
cargo tank;

(iii) A statement setting forth any
modifications made to bring the cargo
tank into conformance with § 180.405(f)
(1}, (2), (3}, or {4), or the applicable
specification:

(iv) A statement identifying the person
certifying the cargo tank and the date of
certification. .

(8) The owner of a certified cargo tank
shall remove the exemption number
stenciled on the cargo tank and must
durably mark the specification plate {or
a plate placed adjacent to the
specification plate) "MC + ~ +-E
seevgaan (where "+ ++ " is to be
replaced by the applicable specification
number, “* * ¢ *" by the exemption
number and "% # # #" by the alloy))

{7} During the period the cargo tank is
in service, and for one year thereafter,

the owner of a cargo tank that is
certified and remarxed in this manner
must retain on file at its principal place
of business a copy of the certificate and
the last exemption .n effect.

{2) Cargo tank manhole assemblies.
(1) On or before June 13, 1994, each
owner of a cargo tank manufactured
prior ta December 12, 1989, authorized
for the transportation of a hazardous
materizal, must have the cargo tank
equivped with manhole assemblies
conforming with § 178.345-5 except for
the marking requirements in § 178.345-
5(e} and the hydrostatic testing
requirement in 178.345-5(b} of this
secticn. Manhole assemblies instailed
on an MC 300, MC 301, MC 302, MC 303,
MC 305, or MC 306 cargo tank pricr to
Decernber 12, 1989, which are marked or
certified in writing as conforming to
TTMA RP No. 61 may be considered to
be in compliance with this paragraph.
Any manhole assembly installed on a
cargo tank after December 12, 1989,
must meet the requirements in
§ 178.345-5.

(2) The owner of an MC 300. MC 301,
MC 302, MC 303, MC 305, or MC 308
cargo tank manufactured prior to
December 12, 1589, which is equipped
with a manhole assembly or assemblies
manufactured prior to December 12,
1089, which are not certified in
conformance with TTMA RP No. 61 may
have them certified in accordance with
the Recommended Practice by the
manufacturer of the manhole closure.
Those manhole closures which the
manufacturer cannot identify and
certify, or for which the manufacturer
cannot be identified, may be tested and
certified in accordance with TTMA TB
No. 107. These certifications must be
performed on or before June 13, 19%4.

(3) The owner of five or mcre DOT
specification cargo tanks requiring
retrofit or certification of the manhole
closure must retrofit or certify at least 20
percent of the affected cargo tanks each
year beginning in 1990 until all affected
manhole closures on cargo tanks have
been retrofitted or certified. The owner
of fewer than 8 DOT specification cargo
tanks has until June 13, 1994 to retrofit or
certify the manhole closures.

{h} Pressure Relief System. After June
12, 1991, any reclos:ng pressure relief
valve installed on any cargo tank must
be capable of reseating to a leak-tight
condition, after a pressure surge and
release of a lading volume of not more
than ore gallon. This requirement shall
be considered to be met if the pressure
relief valve successfully withstands the
testing procedure outlined in TTMA RP
No. 81.89 "Performance of Spring
Loaded Pressure Relief Valves on MC
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98, MC 307, and MC 312 Tanks." with
1e exceptions noted in § 178.345~
(6{L}{3). Alter June 13, 1994, any
pressure relief system installed on a
DOT 408, DOT 407, or DOT 412 cargo
tank must meet the requirements in
$ 178.345-10(b). :

(i) Flammable cryogenic liquids. Each
cargo tank used to transport a
fammable cryogenic liquid must be
examined after each shipment to
determine its actual holding time (See
% 173.318(g)(3) of this subchapter.)

{i) Withdrawal of certification. A
specification cargo tank that for any
reason na longer meets the applicable
specification may not be used to
transport hazardous materials unless the
cargo tank is repaired and retested in
acrordance with §§ 180.413 and 180.407
prior to being returned to hazardous
materials service. If the cargo tank is not
in conformance with the applicable
specification requirements, the
specification plate on the cargo tank
must be remcved. obliterated or
securely covered. The details of the
conditions necessitating withdrawal of
the certification must be recorded and
signed on the written certificate for that
cargo tank. The vehicle owner shall
retain the certificate for at least1 year
ifter withdrawal of the certification.

(k) DOT specification cargo tank with
no marked design pressure or a marked
design pressure of less than 2.65 psig.
The owner of an MC 300, MC 301, MC
502, MC 303. MC 305, MC 306 or MC 312
cargo tank, which has a pressure relief
system set at 3 psig, shall mark or
remark the cargo tank with an MAWP
or design pressure of not greater than
2.65 psig.

(1) MC 300. MC 301, MC 302, MC 303,
MC 305, MC 306 cargo tank—Rear
accident damage protection. (1)
Notwithstanding the requirements in §
180.305(b}. the applicable specification
requirement for a rear bumper or rear-
end tank protection device on MC 300,
MC 301. MC 302, MC 303, MC 305, and
MC 306 cargo tanks does not apply to a
cargo tank truck (power unit) until july
1, 1992 if the cargo tank truck—

{i) Was manufactured before july 1,
1989;

{ii) Is used to transport gasoline or
any other petroleum distillate product:
and

(iii} Is operated in combination with a
cargo tank full trailer. However. an
empty cargo tank truck, without a cargo
tank full trailer attached. may be
operated without the required rear
bumper or rear-end tank protection
jevice on a one-time basis while being
.ransported to a repair facility for
installation of a rear bumper or rear-end
protection device.

{2) Each cargo tank shall be provided
with a reer accident damage protection
device to protect the tank and piping in
the event of a rear- end collision and
reduce the likelihood of damage which
could result in the loss of lading. The
rear-end protection device must be in
the form of a rear-end tank protection
device meeting the requirements of
§ 178.345-8(d) or.a rear bumper meeting
the following:

{i) The bumper shall be located at
least 8 inches to the rear of any vehicle
component used for loading or
unlcading or that may contain lading
while the vehicle is in transit.

{ii) The dimensions of the bumper
shall conform to § 393.86 of this title.

(iii; The structure of the bumper shall
be designed to withstand, without
leakage of lading, the impact of the
vehicle with rated payload, at a
deceleration of 2 3" using a safety
factor of two based on the ultimate
strength of the bumper material. Such
impact shall be considered uniformly
distributed and applied horizontally
(parallel to the ground) from any
direction at an angle not exceeding 30
degrees to the longitudinal axis of the
vehicle.

§ 180.407 Requirements for test and
Inspection of cargo tanks.

(a) General. (1) A cargo tank
cons‘ructed in accordance with a DOT
specification for which a test or
inspection specified in this section has
become due, may not be filled and
offered for shipment until the test or
inspection has been successfully

" completed. This paragraph does not

apply to any cargo tank filled prior to
the test or inspection due date.

(2) Except during a pressure test, a
cargo tank may not be subjected to a
pressure greater than its design pressure
or MAWP.

(3) A person witnessing or performing
a test or inspection specified in this
section must meet the minimum
qualifications prescribed in § 180.408.

(4) Each cargo tank which has
successfully passed a test or inspection
specified in this section must be marked
in accordance with § 180.415.

(5) A cargo tank which fails a
prescribed test or inspection must:

{i) Be repaired and retested in
accordance with § 180.413; or

(ii) Be removed from hazardous
materials service and the specification
plate removed, obliterated or covered in
a secure manner,

(b) Conditions requiring test and
inspection of cargo tanks. Without
regard to any other test or inspection
requirements, a cargo tank must be

tested and inspected in accordance with
this section prior to further use if:

{1) The cargo tank shcw3s evidence of
bad dents, corroded cor abraded areas,
leakage. or any other condition that
might render it unsafe for transportation
service.

{2) The cargo tank has been in an
accident and has been damaged to an
extent that may adversely affect its
lading retention capability.

{3) The cargo tank has been out of
hazardous materials transportation
service for a period of one year or more.

(4) The cargo tank has been modified
from its original design specification.

(5} The Department so requires based
on the existence of probable cause that
the cargo tank is in an unsafe cperating
condition.

{c) Pericdic test and inspection. Each
cargo tank must be tested and inspected
as specified in the following table by an
inspector meeting the gualifications in
§ 180.409.

Test or Cargo tank, configuahon, and od
inspecton wnKe P
nepections

External wsus Al cargo tanks designed to & mos.

"
.
MC 330, MC331. MC 338.
Al cago tanks ansporung | 1T
tading conosne to the tank.
ANl other ca’g0 tanks except MC | 5 .

{Mydrostatic or ated with no manhole of
Dreumatc) leted and ned, except MC
" {See Notas 1 338

and 2)

Al cargo tanks designed to b8 | 2 yTS.
josded by vecwum with fult :
cpening rear head.

MC 330 and MC 331 cargo | 2w
tanks ;n chionne 3eNce.

P R L J— Sy

Thickness over | ANl uniined cargo ks in Gormo- | 2 7.
ontre tank sive service, axcept MC 338,

(d) External visual inspection and
testing. (1} Where insulation precludes
external visual inspection. the cargo
tank shall receive a visual internal
inspection in accordance with
§ 180.407{e). Where visual inspection is
precluded by both internal coating and
external insulation, or when the cargo
tank is not equipped with a manhole or
inspection opening, the tank shall be
hydrostatically or pneumatically tested
in accordance with 180.407(c) and
§ 180.407(g).
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(2) The external visual inspection and
tasting must include as @ minimum the
following:

(i} The tank shell and heads must be
inspected for corroded or abraded areas,
dents, distortions, defects in welds and
any other conditions. including leakage,
that might render the tank unsafe for
transportation service;

{if) The piping, valves, and gaskets
must be carefully inspected for corroded
areas, dcfects in welds, and other
conditions, including leakage, that might
render the tank unsafe for
transportation service;

(iii) All devices for tightening manhole
covers must be operative and there must
be no evidence of leakage at manhole
covers or gaskets:

(iv) All emergency devices and valves
including sclf-closing stup valves,
excess flow valves and remote closure
devices must be free from corrosion,
distortion, ercsion and any external
damage that will prevent safe operation.
Remote closure devices and self-closing
stop valves must be functioned to
demonstrate proper operation;

{v) Missing bglts, nuts and fusible
links must be replaced, and loose bolts
and nuts must be tightened;

(vi) All required markings on the
cargo tank must be legible;

(vii} The cargo tank motor vehicle
must conform to Part 393 of this title (the
Federal Motor Carrier Safety
Regulations) and, where appropriate,
Part 571 of this title (the Federal Motor
Vehicle Safety Standards};

{viii) All major appurtenances on the
cargo tank including, but not limited to,
the upper coupler {fifth wheel)
assembly. suspension system
attachments, and connecting structures.
must be inspected for any corrosion or
damage which might prevent safe
cperalion.

{3) All reclosing pressure relicf valves
must be externally inspected for any
corrasion or damage which might
prevent safe operation. All reclosing
pressure relief valves on cargo tanks
carrying lading corrosive to the valve
must be removed from the cargo tank for
inspection and testing. Each reclosing
pressure relief valve required to be
removed and tested must open at the
required set pressure and reseatto a
leak-tight condition at 90 percent of the
set-to-discharge pressure or the pressure
prescribed for the applicable cargo tank
specification.

{4) Corroded or ubraded areas must
be thickness tested in accordance with
the procedures set forth in paragraphs
(i) (2], (3). (5) and (6) of this section.

i3] The gashets on any full opening
rear head must be:

(i) vizually inspected for cracks or
splita caused by weather or wear; and

{ii) replaced if cuts or cracks which
are likely to cause leakage, or are of a
depth one-half inch or more, are found.

{6) The inspector must record the
results of the external vistcal
examination as specified in § 180.417(b).

(e} Internal visual inspection. (1)
When the cargo tank is not equipped
with a manhole or inspection opening,
the tank shall be hydrostatically or
preumatically tested in accordance with
§ 180.407(c) and § 180.407(g).

(2) The internal visual inspection must
include as a minimum the following:

(i) The tank shell and heads must be
inspected for corroded and abraded
areas, dents, distortions, defects in
welds, and any other condition that
might render the tank unsafe for
transportation service. .

(ii} If lined, the lining material must be
inspected for defects. Tank liners must
be inspected as specified in § 180.407(f).

{3) At the time of the internal
inspection, tank head and shell ereas
covered by the upper skid plate must be
inspected for corroded and abraded
areas, dents, distortions, defects in
welds, and any other condition that
might render the tank unsafe for
transportation service.

{4) Corroded or abraded areas must

-be thickness tested in accordance with
paragraphs (i} (2), (3). {5) and (8] of this
section.

(3) Degraded or defective areas of the
tank liner must be removed and tank
sheil or head below the defect must be
inspected. Corroded areas must be
thickness tested in accordance with
§ 180.407(i).

{6) The inspector must record the
results of the internal visual inspection
as specified in § 180.417(b).

(f) Lining inspection. The integrity of
the lining on all lined cargo tanks, when
lining is required by this Subchapter,
must be verified at least once each year
as follows:

{1) Rubber (elastomeric) lining must
Le tested for leaks as follows:

(i) Equipment shall consist of: (A) a
high frequency spark tester capable of
producing sufficient veltage to insure
proper calibration;

(B} A probe with an “L" shaped %2
inch diameter wire with up to a 12-inch
bottom leg or equally sensitive probe;
and

(C) A stecl calibration block with a
known leak, equivalent to a puncture
caused by a 22 gauge hypodermic
needle, lined with the same material as
that to be tested.

(ii) The probe shall be passed over the
surfuce of calibration block in a
constant uninterrupted manner until the

leak is found. The leak is detected by
the white or light blue spark formed. (A
leak-free lining causes a dark blue or
purple spark). The voltage shall be
adjusted to the lowest setting that will
produce & minimnm 0.5 inch spark
measured from the top of the lining to
the probe. The spark tester shall be
calibrated periodically using a test
calibration block, using the same power
source, probe and cable length, and to
assure that the setting on the probe has
not changed.

(iii) After calibration, the probe must
be passed over the lining in an
uninterrupted stroke.

(iv) Leaks that are found shall be
marked for repair using chalk.

(2) Linings made of other than rubber
{elastomeric material) must be tested
using equipment and procedures
prescribed by the lining manufacturer.

(g) Pressure retest. (1) Test
Procedure—{i) As part of the pressure
test, the inspector must perform an
external and internal visual inspection,
except that on an MC 338 cargo tank, or
a cargo tank not equipped with a
manhole or inspection opening, an
internal inspection is not required.

(ii) All reclosirg pressure relief valves
must be:

(A) Removed from the cargo tank fcr
inspection and testing. Each reclosing
pressure relief valve must open at the
required set pressure and reseat to a
leak-tight condition at 90 percent of the
set-to-discharge pressure or the pressure
prescribed for the applicable cargo tank
specification; or,

(B) Replaced.

(iti) Each cargo tank must be lested
hydrostatically or pneumatically to the
minimum internal pressure specified in
the following table:

Specitication Test pressure

MC 300, 301, 302, |3 psig or design pressure,

303, 305, 506. whichever is greater.
MC 304, 307...........[ 40 psig or 1.5 times the design
pressure, whichever is graast-
or.

h1C 310, 311, 312... 3 psig or 1.5 times the dewgn
pressure, whichever is great-
er.

MC 330, 331..........| 1.5 times either the MAWP or
the re~raled presswre, which-
ever is apphkcable.

M 338, 1.25 times either the MAWF' or

the re-rated pressure, whch-
ever is applicable.

DOT 406....... .| 5 psig of 1.5 limas the MAWP,
whichever 18 greater.
DOT 407 ;40 psig or 1.5 tmes the

MAWP, whichever is greater.
.| 1.5 tmes the MAWF.

(iv} Each owner of 5 or more MC 30¢,
MC 301, MC 302, MC 303, MC 304, MC
305, MC 306, MC 307, MC 310, MC 311,
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r MC 312 cargo tanks must pressure
.st at least 20 percent of the cargo
canks in his ownership each year

» beginning in 1990. The owner of fewer

than five MC specification cargo tanks
has until fune 13, 1994, to pressure test
these units,

(v) Each cargo tank of a multi-tank
cargo tank motor vehicle must be tested
with the adjacent cargo tanks empty and
at atmospheric pressure.

(vi) All closures except pressure relief
devices must be in place during the test.
All prescribed loading and unloading
venting devices rated at less than test
pressure may be removed during the
tast. If retained. the devices must be
renderad inoperative by clamps, plugs,
or other equally effective restraining
devices. Restraining devices may not
prevent detection of leuks or damage the
venting devices and must be removed
immediately after the test is completed.

(vii) Hydrostatic test method. Each
tank. including its domes, must be filled
with water or other liquid having similar
viscasity, at a temperature not
exceeding 100 °F. The tank must then be
pressurized to not less than the pressure
specified in paragraph (g)(1){iii) of this
section. The tank, including its closures,
must hold the prescribed test pressure

or at least 10 minutes during which time
: shall be inspected for leakage. bulging
or any other defect.

(viii) Pneumatic test method. The tank

r.ust be pressurized with air ora similar .

g:13. The pneumatic test pressure in the
tznk must be reached by gradually
increasing the pressure to one-half of the
test pressure. Thereafter, the pressure
rmust be increased in steps of
asproximately one-tenth of the test
rressure until the required test pressure
has been reached. The test pressure
must be held for at least 5 minutes. The
pressure must then be reduced to the
MAWP, which must be maintained
during the time the entire tank surface is
inspected. During the inspection, a
suitable method must be used for
datecting the existence of leaks. This
method must consist either of coating
the entire surface of all joints under
pressure with a solution of soap and
wvater, or using other equally sensitive
methods. When a pneumatic test is
performed, suitable safeguards should
be provided to protect employees and
other persons should a failure occur.

(2) When testing an insulated cargo
tank, the insulation and jacketing need
not be removed unless it is otherwise
impossible to reach test pressure and
maintain a condition of pressure
equilibrium after test pressure is
reached, or the vacuum integrity cannot
be maintained in the insulation space. If
an MC 338 cargo tank used for the

transportation of a flammable gas or
oxygen, refrigerated liquid is opened for
any reason, the cleanliness must be
verified prior to closure using the
procedures contained in § 178.338-15 of
this subchapter.

{3) Each MC 330 and MC 331 cargo
tank constructed of quenched and
tempered steel (Part UHT of the ASME
Codel. or constructed of other than
quenched and tempered steel but
without postweld heat treatment, used
for the transportation of anhydrous
ammonia, or any other hazardous
materials that may cause corrosion
stress cracking, must be internally
inspected by the wet fluorescent
magnetic particle method immediately
prior to and in conjunction with the
performance of the pressure test
prescribed in this section. Each MC 330
and MC 331 cargo tank constructed of
guenched and tempered steel (Part CHT
of the ASME Code) used for the
transportation of liquefied petroleum gas
must be internally inspected by the wet
fluorescent magnetic particle method
immediately prior to and in conjunction
with the performance of the pressure
test prescribed in this section. The wet
fluorescent magnetic particle inspection
must be in accordance with Section V of
the ASME Code and CGA Technical
Bulletin TB-2. This paragraph does not
apply to cargo tanks that do not have
manholes. (See § 180.417(c) for reporting
requirements.)

{4) All pressure bearing portions ofa
cargo tank heating system employing a
medium such as, but not limited to, '
steam or hot water for heating the lading
rust be hydrostatically pressure tested
at least once every § years. The test
pressure must be at least 1.5 times the
heating system design pressure and
must be maintained for five minutes. A
heating system employing flues for
heating the lading must be tested to
ensure against lading leakage into the
flues or into the atmosphere.

(5) Exceptions. (i) Pressure testing is
not required for MC 330 and MC 331
cargo tanks in dedicated sodium metal
service.

(ii) Pressure testing is not required for
uninsulated lined or clad cargo tanks,
with a design pressure or MAWP less
than 15 psig, which receive an external
visual inspection and a lining inspection
at least once each year.

{6) Acceptance criteria. A cargo tank
that leaks, fails to retain test pressure or
pneumatic inspection pressure, shows
distortion, excessive permanent
expansion, ot other evidence of
weakness that might render the cargo
tank unsafe for transportation service.
may not be returned to service.

(7) The inspector must record the
results of the pressure test as specified
in § 180.417(b).

(h} Leakage test. (1} Each cargo tank
shall be leak tested in accordance with
§ 180.407(c). The cargo tank, with all
valves and accessories in place and
operative, must be tested at not less
than 80 percent of the tank design
pressure or MAWP, whichever is
marked on the certification or
specification plate. The pressure must
be maintained for at least 5 minutes.
The leakage test must include product
piping. MC 330 and MC 331 cargo tanks
may be leak tested with the hazardous
materials contained in the tank durirg
the test. Suitable safeguards shall be
provided to protect employees and other
persons should a failure occur.

(2) Where applicable. the
Environmental Protection Agency's
“Method 27—Determination of Vapor
Tightness of Gasoline Delivery Tank
Using Pressure-Vacuum Test,” +0 CFR
Part 60 Appendix A, is an acceptable
alternative test.

(3) A cargo tank that fails to retain
leakage lest pressure may not be
returned to service as a specification
cargo tank.

(4) The inspector must record the
results of the leakage test as specified in
§ 180.417(b).

(i) Thickness testing. {1) The sheil and
head thickness of all unlined cargo
tanks used for the transportation of
materials corrosive to the tank must be
meagured at least once every 2 years.
except that cargo tanks measuring less
than the sum of the minimum prescribed
thickness. plus one-fifth of the original
corrosion allowance, must be tested
annually. ‘

(2) Measurements must be made using
a device capable of accurately
measuring thickness to 0.00Z of an inch.

(3} Any person performing ultrasonic
thickness testing must be trained in the
proper use of the thickness testing
device used.

{4) Thickness testing must be
performed in the following areas. as 4
minimum:

(i) Areas of the tank shell and heads
and shell and head area around any
piping that retains lading:

(ii) Areas of high shell stress such as
the bottom center of the tank;

{iii) Areas near openings;

{iv} Areas around weld joints:

(v) Shell reinforcements;

{vi) Appurtenance attachments:

{vii) Upper coupler (fifth wheel)
assembly attachments;

{viii} Suspension system attachments
and connecting structures: and
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(ix) Known thin areas in the tank shell
and nominal liquid level lines.

(5} An owner of a cargo tank that no
longer conforms with the minimum
prescribed thickness may not return the
cargo tank to hazardous materials
service. The tank's specification plate
must be removed. obliterated or covered
in a secure manner.

{(6) The inspector must record the
results of the thickness test as specified
in § 180.417(b).

§ 180.409 Minimum quaiifications for
inspectors and testers.

{a) Any persons performing or
witnessing the inspections and lests
specified in § 180.407(c) must be familiar
with the cargo tank and skillful in the
use of the inspection and testing
eguipment needed.

(b) Additional requirements. (1)
Thickness test. Persons performing
thickness testing must be trained in the
use of the thickness testing device used
in accordance with the thickness testing
device manufacturer's instruction.

(2) Press_re test. Persons performing
the pressure test must be trained and
experiencec in conducting a pressure
test in accordance with the requiremnents
in the ASME Code. The person
performing the pressure test may be a
Registered Inspector or an employee of
a carrier or cargo tank owner. If the
person performing the pressure test is
not a Registered Inspector;

(i) The employer of the tester must
submit the following information to the
Director, Otfice of Hazardous Materials
Transportation, Attn: (DHM-32).
Research and Special Programs
Administration, Department of
Transportation. 400 Seventh Street, SW.,
Washington, DC 20590:

(A} Name: and

fB) Street address, mailing address
and telephone number of each facility
where pressure testing will be
performed.

{ii) A copy of the tester’s
quatifications must be retained with the
decumen's required by § 180.417(b).

§180.411 Acceptable resuits of tests and
inspections.

{4) CorreJed or abraded areas. The
minimum thickness may not be less than
that prescrihed in the applicable
specification.

(b} Derts. cuts. digs and gouges. (See
CCA Pamphlet C-6 for evaluation
procedures.)

(1} For dents at welds or that include
a weld, the maximum allowable depth is
"+ inch. For dents away from welds. the
maximum aliowable depth is Y10 of the
greatest dimension of the dent, but in no
case may the depth exceed one inch.

(2) The minimum thickness remaining
beneath a cut, dig, or gouge may not be
less than that prescribed in the
applicable specificaticn.

(c} Weld or structural defects. Any
cargo tank with a weld defect such as a
crack, pinhole. or incomplete fusion, or a
structural defect must be taken aut of
hazardous materials service until
repaired.

(d) Leakcge. All sources of leakage
must be properly repaired prior to
returning a tank to hazardous materials
service.

(e) Relief valves. Any pressure relief
valve that fails to open and reclose at
the prescribed pressure must be
repaired or replaced.

() Liner intergity. Any defect shown
by the test must be properly repaired.

{(g) Pressure test. Any tank that fails to
meet the acceptance criteria found in
the individual specification that applies
must be properly repaired.

§ 180.413 Repair, modification, stretching,
or rebarrelling of cargo tanks.

{a]) Any repair, modification,
stretching, or rebarrelling of & cargo
tank must be performed in conformance
with the requirements of this section.
Except for work performed on a MC 300,
MC 301, MC 303, MC 304. MC 305, MC
306. MC 307, MC 311, or MC 312 before
December 5, 1990, the repair,
modification, stretching. or rebarrelling
must be performed by:

(1} A cargo tank manufacturer holding
a valid ASME Certificate of
Authorization for the use of the ASME
“U" stamp and registered in accordance
with Subpart F of Part 107 of Subchapter
B of this Chapter; or

{2) A repair facility holding a valid
National Board Certificate authorizing
the use of the “R" stamp and registered
in accordance with Subpart F of Part 107
of Subchapter B of this Chapter.

(b) Repair and Modifization. (1) A
cargo tank may be repaired or modified
in accordance with the fcilowing:

(i) DOT 406, DOT 407, and DOT 412
cargo tanks must be repaired or
modified in accordance with the
specification requiremen:s in effect at
the time of manufacture or at the time of
repair;

(ii) MC 300, MC 301, MC 302, MC 303,
MC 305, and MC 300 cargo tanks must
be repaired or modified in accordance
with the original specification or with
the DOT 408 specification in effect at
the time of repair.

(iii) MC 304 and MC 307 cargo tanks
must be repaired or mod.fied in
accordance with the original
specification or with the DOT 407
specification in effect at the time of
repair;

{iv) MC 310, MC 311, and MC 312
cargo tanks must be repaired or
modified in accordance with the original
specification or with the DOT 412
specification in effect at the time of
repair;

(v) MC 338 cargo tanks must be
repaired or modified in accordance with
the specification requirements in effect
at the time of manufacture or at the time
of repair; and

(vi) MC 330 and MC 331 cargo tanks
must be repaired or modified as follows:

(A) Repairs must be in accordance
with the repair procedures described in
CGA Technical Bulletin TB-2 and the
National Board Inspection Code—
Provisions for Repair of Pressure
Vessels. Each cargo tank having crazks
and defects requiring welded repairs
must meet all of the requirements of
§ 178.337-18 of this subchapter, except
that postweld heat treatment after minor
weld repairs is not required. When any
repair is made of defects revealed by the
wet fluorescent magnetic particle
inspection, including those by grinding,
the cargo tank must again be examined
by the wet fluorescent magnetic particle
method after hvdrostatic testing to
assure that all defects have been
removed.

{B] Modifications must be performad
in accordance with the original
specification or with the MC 331
specification requirements in effect at
the time of repair.

(2) Prior to any repair work or
modification the cargo tank must be
emptied of any hazardous material
lading. Cargo tanks cornitaining
flammable or toxic lading must be
purged.

{3) Any repair or modification of a
cargo tank involving welding on the
shell or head must be certified by a
Registered Inspector. Any repair or
modification of an ASME Code “U"
stamped cargo tark must be in
accordance with the National Boara
Inspection Code.

(4) The suitability of any repair or
modification affecting the structural
integrity of the cargo tark must be
determined by the testing prescribed :n
the applicable specification.

(5) Each owner of a cargo tank mus:
retain at its principal place of business
all records of repa:rs or modifications
made to each tank during the time the
tank is in service and for one year
thereafter.

(c) Repair or replacement of pipins.
valves, hoses or fittings. In the event of
repair or replacement, any piping, valve.
or fitting must be tested 1n accordance
with the provisions of the applicable
specification before the cargo tank is
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sturned to hazardous materials service.

. «'iping, valves and fittings must be

tested after installation; hoses may be
tested either before or after installation
on the cargo tank.

(d) Stretching and rebarrelling.
Strctching or rebarrelling of a cargo tank
is authorized if:

{1} All new material and equipment,
and cquipment affected by the
stretching or rebarreiling conforms with
the requirements of the specification in
effect at the time of such work.
Stretching or rebarrelling must be
performed as follows:

{i) For Specification MC 300, MC 301,
MC 302. MC 303, MC 305 and MC 306
c4rgo tanks in accordance with
Specification DOT 406;

(ii) For Specification MC 304 and MC
307 cargo tanks in accordance with
Specification DOT 407;

(iit) For Specification MC 310, MC 311,
and MC 312 cargo tanks in accordance
with Specification DOT 412;

(iv) For Specification MC 330 cargo
tanks in accordance with Specification
MC 331.

(2] The person performing the
stretching or rebarrelling must:

(i) Have knowledge of the original
lesign concept, particularly with respect
.0 structural design analysis, material
and welding prccedures;

(ii) Assure compliance with the rebuilt
cargo tank’s structural integrity, venting,
and accident damage protaction
requirements;

(iii) Assure compliance with all
applicable Federal Mator Carrier Safety ..
regulations for any nawly installed
safety equipment:

{iv) Pressure retest each cargo tank in
accordance with § 180.407(g);

(v) Change the existing specification
plate to reflect the cargo tank as
modified. or remove the existing
specification piate and attach a new
specification plate to the cargo tank:

{vi) On a variable specification cargo
tank, install a new variable specification
plate. SRS

(3) The design of the rebarrelled or
stretched cargo tank must be certified
by a design certifying engineer
ragistered in accordance with Subpart F
cf Part 107. The person performing the
ctretching or rebarrelling and a
Registered Inspector must certify that
the rebarrelled or stretched cargo tank
has been constructed and tested in
accordance with the applicable

pecification by issuing a new
.nanufacturer’s certificate. The
registration number of the Registered
Inspector must be entered on the
certificate.

§ 180.415 Test and inspection markings.

Each cargo tank successfully
completing the test and inspection
requirements contained in § 180.407
must be marked as specified in this
section. Each cargo tank must be
durably and legibly marked, in English,
with the test date (month and year)
followed by the type of test or
inspection. The marking must be in
letters and numbers at least 1% inches
high. on the front head or the tank shell
near the specification plate. The type of
test or inspection may be abbreviated as
follows: V for external visual inspection
and test: I for internal visual inspection;
P for pressure retest; L for lining test, K
for leakage test; and T for thickness test.
For example, the marking “10-85 P, V, L”
would indicate that in October 1985 the
cargo tank received and passed the
prescribed. pressure retest, external
visual inspection and test, and the lining
inspection.

£180.417 Reporting and record retention
requirements.

(a) Vehicle certification. (1) Each
owner of a cargo tank shall retain the
manufacturer's data report or certificate
and related papers certifying that the
cargo tank identified in the documents
was manufactured and tested in
accordance with the applicable
specification. The owner shall retain the
documents throughout his ownership of
the cargo tank and for one year
thereafter. In the event of change of
ownership, the prior owner shall retain -
non-fading photo copies of these
documents for at least one year.

(2) Each motor carrier who uses a
specification cargo tank must obtain a
copy of the manufacturer's certificate
and related papers or the alternative
report authorized in paragraph (a)(3] (i}
or (ii) of this section and retain the
documents as specified in this
paragraph. A motor carrier who is not
the owner of a cargo tank must retain a
copy of the vehicle certification report at
its principal place of business for as long

“as the cargo tank motor vehicie is used

by that carrier and for one year
thereafter. Upon a written reguest to,
and with the approval of the Regional
Director, Office of Motor Carrier Safety,
Federal Highway Administration, for the
region in which a motor carrier has its
principal place of business, a motor
carrier may retain the certificate and
related papers required by this
paragraph at a regional or terminal
office. The addresses and jur:sdictions
of the various regional Motor Carrier
Safety Offices are provided in § 390.40
of this title. The provisions of this
section do not apply to a motor carrier

leasing a cargo tank for less than 30
days.

{3} DOT Specification cargo tanks
manufactured before December 12,
1989~

(i} Non-ASME Code stamped cargo
tanks—If an owner does not have a
manufacturer's certificate for a cargo
tank and he wishes to certify it as a
specification cargo tank, the owner must
perform appropriate tests and-
inspections, under the direct supervision
of a Registered Inspector, to determine if
the cargo tank conforms with the
applicable specification. Both the owner
and the Registered Inspector must
certify that the cargo tank fully
conforms to the applicable specification.
The owner must retain the certificate, as
specified in this section.

(ii} ASME Code stamped cargo tanks.
If the owner does not nave the
manufacturer's certificate and data
report required by the specification, the
owner may contact the National Board
for a copy of the manufacturer's data
report, if the cargo tank was registered
with the National Board, or copy the
information contained on the cargo
tank’s identification and ASME Code
plates. Additionally, both the owner and
the Authorized Inspector must certify
that the cargo tank fully conforms to the
specification. The owner must retain
such documents, as specified in this
section.

(b) Test or inspecticn reporting. Each
cargo tank which is tested or
reinspected as specified in § 180407
must have a written report, in Engiish,
prepared in accordance with this
paragraph. =

(1} The test or inspection report must
include the following:

(i) Type of test or inspection
performed and a listing of all items
either tested or inspected (a checklist is
acceptable);

(ii) Owner’s and manufacturer’s serial
numbers;

(iii) DOT Specification:

{iv) Test Date {Month and year)

{v) Location of defects found and
method used to repair each defect:

{vi) Name and address cf perscn
performing the test;

(vii) Disposition statement, such as
“Cargo tank returned to service™ or
“Cargo tank withdrawn from service™
and

(viii) Dated signature of inspector and
owner. :

(2) The owner and the motor carrier. if
not the owner, must each retain a copy
of the test and inspection reports until
the next test or inspection of the same
type is successfully completed. This
requirement does not apply to a motor
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carrier leasing a cargo tank for less than
30 days.

(c} Additional requirements for
Specification MC 330 and MC 331 cargo
tarks. (1) After completion of the
pressure test specified in § 180.407(g}(3),
each moler carrier operating a
Specification MC 330 or MC 331 cargo
tank in anhydrous ammonia, liquefied
petroleum gas, or any other service that
may cause stress corrosion cracking,
must make a written report containing
the following information:

(i) Carrier's name, address of principal
place of business, and telephone
number;

{ii) Complete identification plate data
required by Specification MC 330 or MC
331, including data required by ASME
Code:

(iii) Carrier's equipment number;

(iv) A statement indicating whether or
not the tank was stress relieved after
fabrication;

{v) Name and address of the person
performing the test and the date of the
test;

{vi) a statement of the nature and
severity of any defects found. In
particular, information must be
furnished to indicate the location of

defects detected, such as in weld, heat-
affected zone, the liquid phase, the
vapor phase, or the head-to-shell seam.
If no defect or damage was discovered,
that fact must be reported;

(vii} A statement indicating the
methods employed to make repairs, who
made the repairs, and the date they
were completed. Also, a statement of
whether or not the tank was stress
relieved after repairs and, if so, whether
full or local stress relieving was
performed;

(viii} A statement of the disposition of
the cargo tarnk, such as “cargo tank
scrapped” or "cargo tank returned to
service'; and

(ix) A statement of whether or not the
cargo tank is used in anhydrous
ammonia, liquefied petroleum gas. or
any other service that may cause stress
corrosion cracking. Alsa, if the cargo
tank has been used in anhydrous
ammonia service since the last report, a
statement indicating whether each
shipment of ammonia was certified by
its shipper as containing 0.2 percent
water by weight.

(2) A copy of the report must be
retained by the carrier at its principal
place of business during the period the

tank is in the carrier’s service and for
one year thereafter. Upon a written
request to, and with the approval of. the
Director. Regional Office of Mator
Carrier Safety, Federal Highway
Administration for the region in which a
motor carrier has its principal place of
business, the carr.er may maintain the
reports at a regional or terminal office.

(3) The requirement in paragraph
{c)(1) of this section daes not apply to a
motor carrier Jeasing a cargo tank for
less than 30 days.

(d) Supplying reports. Each carrier
offering a DOT Specification cargo tank
for sale or lease must make available for
inspection a copy of the most recent
report made under this section to each
purchaser or lessee. Copies of such
reports must be provided to the
purchaser, or the lessee if the cargo tank
is leased for more than 30 days.

Issued in Washington, DC on May 23, 1989
under authority delegated in 49 CFR Part 16.
Travis P. Dungan,

Administrator.
{FR Doc. 88-13086 Filed 8-8-8% 8:45 am|
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