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[ Federal Regi ster: Novenber 3, 1994]

Part 11

Department of Transportation

Research and Speci al Progranms Adm nistration

49 CFR Part 171 et al

Cargo Tanks; M scell aneous Requirements; Final Rule
DEPARTMENT OF TRANSPORTATI ON

Research and Speci al Progranms Administration
49 CFR Parts 171, 173, 178, and 180

[ Docket No. HM 183C; Anmdt. Nos. 171-129, 173-240, 178-105, 180-7]
RI'N 2137- AC37

Cargo Tanks; M scel |l aneous Requirements
AGENCY: Research and Special Prograns Adm nistration (RSPA), DOT.

ACTI ON: Final rule.

SUMVARY: RSPA is anmending certain requirenments for the manufacture,
qual i fication and mai ntenance of cargo tank notor vehicles. These
regul atory actions are based on petitions for rul emaki ng, exenptions,
Nati onal Transportation Safety Board recomendations, and RSPA
initiative. The intended effect of these actions is to relax certain
regul atory requirenents and to reduce unnecessary econoni c burdens on
i ndustry where there will be no adverse effect on safety.

DATES: Effective date: January 5, 1995.

Conpl i ance date: Conpliance with the regul ati ons, as anended
herein, is authorized inmediately.

I ncorporation by reference: The incorporation by reference of
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certain publications listed in this final rule is approved by the
Director of the Ofice of the Federal Register as of January 5, 1995.

FOR FURTHER | NFORVATI ON CONTACT: Ronal d Kirkpatrick, tel ephone (202)
366- 4545, O fice of Hazardous Materials Technol ogy, or Jennifer Karim
(202) 366-4488, Ofice of Hazardous Materials Standards, Research and
Speci al Programs Adm nistration, U S. Department of Transportation,
Washi ngt on, DC 20590- 0001.

SUPPLEMENTARY | NFORMATI ON.
| . Background

On March 3, 1993, RSPA published in the Federal Register a notice
of proposed rul emaki ng (NPRM) [ Docket No. HW 183C, Notice No. 93-7; 58
FR 12316] proposing to amend certain requirenents for the manufacture,
qual i fication and mai ntenance of cargo tank notor vehicles. Mst issues
raised in the NPRMrelate to requirenents that were adopted in fina
rul es published under Docket No. HWM 183/ HW 183A (June 12, 1989, 54 FR
24982; May 22, 1990, 55 FR 21035; Septenber 7, 1990, 55 FR 37028; June
17, 1991, 56 FR 27872). The final rules established three new cargo
tank specifications designated as DOT 406, DOT 407 and DOT 412, and
revised the structural design requirements for MC 331 and MC 338 cargo
tanks. Voluntary conpliance for manufacture of cargo tanks to these new
or revised specifications was authorized begi nning on Cctober 1, 1990.

As nmanufacturers began nodi fying their manufacturing operations to
construct cargo tanks to the new requirenments, they encountered certain
techni cal problenms which caused themto question changes they had
endorsed several years ago. They raised issues relating to structura
integrity, accident damage protection, use of dual function pressure
relief devices, and certification by the American Society of Mechanica
Engi neers (ASME). Al so RSPA received several petitions for rul emaking
addressing certain issues not previously raised. In the NPRM RSPA
poi nted out these concerns and other issues based on petitions for
rul emaki ng, exenptions, and National Transportation Safety Board (NTSB)
recomendat i ons. The NPRM al so announced a public nmeeting that was held
in Chicago on March 24 and 25, 1993, to address issues raised in the
NPRM

On March 8, 1993, RSPA published a final rule [Docket HW 183, 58 FR
12904] granting an extension until April 21, 1994, for the continued
construction of cargo tank nmotor vehicles to the MC 306, MC 307, MC
312, MC 331, and MC 338 specifications. This action was granted to
allow additional time for RSPA and industry to address certain
techni cal issues concerning the nmanufacture of cargo tank notor
vehicles to the DOT 406, DOT 407 and DOT 412 specifications, and to
resol ve certain concerns about the structural design requirenents in
the MC 331 and MC 338 specifications.

At the March 24-25 public neeting, several significantly different
vi ews of design engineers and cargo tank manufacturers were identified.
Additionally, prelimnary results were presented of an advanced
structural evaluation (using finite elenent analysis) of the MC 331
cargo tank which raised questions in regard to stress levels in areas
of concentrated | oadings.

On January 12, 1994, RSPA published a final rule [Docket Hw 183, 58
FR 1784] granting another extension until August 31, 1995, for
continued construction of cargo tank notor vehicles to the MC
specifications. The final rule also announced a public nmeeting in
Washi ngton, D.C. on February 7-8, 1994,

At the February public meeting, RSPA obtained clarification of
certain comrents received in response to the NPRM and al so obt ai ned
addi ti onal supporting data on certain alternate proposals offered by
i ndustry. In addition, RSPA sought information to resolve the remaining
i ssues on structural integrity, accident damage protection, use of dua
function pressure relief devices, and ASME certification of |ow
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pressure cargo tank notor vehicle manufacturers.
[1. Sunmmary of Comments

RSPA received over 50 witten comrents in response to the proposals
contained in the NPRM from trade associ ations, cargo tank manufacturers
and repairers, manufacturers of cargo tank parts and equi prent, and
Federal, State and | ocal agencies. RSPA has considered all coments,
public neeting transcripts and petitions in the devel opnent of this
final rule.

In the NPRM RSPA informed industry that the followi ng itens woul d
be open for discussion at the March public neeting:

1. Application of the ASME Code to DOT 400-series specification
cargo tank notor vehicles.

a. The feasibility of citing all sections of the ASME Code that
nmust be nmet in construction of DOT specification cargo tank notor
vehi cl es as opposed to citing only those sections that do not apply.

b. The devel opnent of a consensus standard containi ng procedures
for quality control, welding and design as an alternative to the
procedures contained in the ASME Code.

2. The progress of the industry on devel opnent and testing of dua
function vents, reclosing pressure relief devices capable of reseating
with the | oss of |ess than one gallon of |ading, and self-closing
systens for vacuum | oaded hazardous waste tanks.

3. The regul atory proposals contained in the NPRM

Most comment ers supported application of the ASME Code. One
conmenter stated that his conpany, which had initially opposed becom ng
ASME certified, has benefited fromthe expertise of the National Board
i nspect or.

The ASME Code is an internationally recognized consensus standard
for the design and construction of pressure vessels. It is also the
only proven quality control standard for pressure vessels and cargo
t anks.

The Cargo Tank Manufacturing Association (CTMA) subnitted a draft
quality control manual for review CTMA recomrended that RSPA recogni ze
t he manual, which includes quality control procedures, as an
alternative to requiring manufacturers to have an ASME “"U ' stanp or
National Board "R ' stanp. The use of the alternative standard
recommended by CTMA is not equivalent in scope and detail to the ASME
Code and is not included in this final rule.

It has al so been brought to RSPA's attention that sone ~"U' stanp
and "R ' stanp holders may believe they are not required to apply al
provi sions of the ASME or National Board quality control program for
wor k on non- ASME DOT specification cargo tanks. Wen the regul ations
requiring cargo tank manufacturers and repair facilities to hold "~"U"
and "R ' stanps were pronul gated, RSPA stated in the preanble
di scussions of the final rules and at public nmeetings that najor
provi sions of the ASME or National Board quality control prograns would
apply to all work on DOT specification cargo tanks. Such provisions
i ncl ude wel der qualifications, welding techniques, and quality contro
procedures. For instance, refer to the preanble discussions in the
following final rules: "“B. Cargo Tank: Manufacturer Qualification,

Regi stration, Quality Control, and Certification,'' (June 12, 1989, 54
FR 24984); "~ Section 180.413 (Repair, Modification, Stretching, and
Rebarrelling),'' (Septenber 7, 1990, 55 FR 37044).

One comenter stated that specifying all applicable sections of the
ASME Code, rather than providing exceptions to sections that are not
appl i cabl e, would provide greater assurance to engi neers and designers
that they have not overl ooked an obscure section of the ASME Code. The
commenter did not provide RSPA with any suggested wording for
i mpl enentati on of the reconmendation

The Nati onal Propane Gas Associati on (NPGA) submitted a report on
the structural integrity of the MC 331 specification cargo tank. NPGA
recormended unifornmity in design |oading requirenments for all DOT
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specification cargo tanks. RSPA will consider the design | oading
requirenents for MC 331 and MC 338 specification cargo tanks in a
future rul emaking. The report is available for reviewin the public
docket .

[11. Section-by-Section Review

This review by section discusses only significant coments received
to the proposals in the NPRM changes made based on alternative
proposal s offered by conmrenters, and clarifications to certain
provi sions based on RSPA's initiatives. For those provisions that are
adopted as proposed, readers are referred to the preanble discussion in
t he NPRM

Section 171.7

The Truck Trailer Manufacturers Association (TTMA) submtted a
petition for rul emaking (P-1236) requesting RSPA to incorporate by
reference the latest editions of the ASME Code fromthe 1986 Edition
and Addenda t hrough 1985 to the 1992 edition and Addenda through 1993,
and to update the National Board inspection Code fromthe 1983 Edition
to the 1992 Edition. RSPA has reviewed these updated standards and
agrees the latest editions should be referenced. The table in paragraph
(a) (3) has been revised accordingly.

Section 173. 33

Consi stent with changes made in Sec. 180.405(h) in this final rule,
a new sentence is added to paragraph (d) stating that the venting
requi rements of the original DOT cargo tank specification nmust be net
whenever a pressure relief valve is nodified to a nore recent
specification. See preanble discussion for Sec. 180.405(h). Simlarly,
in view of changes made in Secs. 178.337-11 and 178.338-11 in this
final rule, a new paragraph (h) is added to inform shippers that
certain MC 331 and MC 338 cargo tanks manufactured after August 31,
1995, must have renotely controlled, internal, self-closing stop
val ves. See preanbl e di scussion for Sec. 178.337-11

Section 173.225

Comment ers supported the proposal to revise paragraph (e)(2) to
aut hori ze the use of MC 307 and DOT 407 cargo tank notor vehicles for
certain organi c peroxi des. However, one commenter opposed allow ng the
use of MC 307 cargo tanks for all organic peroxides. This comrenter
m sunder st ood the proposal. Note 14 to the Sec. 173.225(hb) Table
aut hori zes bul k packagi ngs for only a few organi c peroxi des. Therefore,
paragraph (e)(2) is adopted as proposed in the NPRM

Section 173. 315

For cargo tank notor vehicles in chlorine service, changes in
requi renents for hose, piping or tubing to be carried on the vehicle
and in requirenments for testing angle valves, as proposed in the NPRM
are adopted as paragraphs (0)(1) and (0)(2) respectively.
Section 178.337-1

Par agraphs (a)(3) and (e)(1) are revised to correct certain section
ref erences and paragraph (e)(2) is revised to authorize the use of
ceram c fiber/fiberglass insulation for cargo tanks in chlorine service
as proposed in the NPRM

Section 178.337-9
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As proposed in the NPRM the restriction is renoved agai nst
nounting or carrying on a cargo tank notor vehicle any hose, piping or
tubi ng used in | oading or unloading; paragraphs (b)(7) (ii) and (iii)
are redesignated as (b)(7) (i) and (ii) respectively.

Section 178.337-11

In response to NTSB reconmendati on H 90-91 dealing with rel ease of
sul fur dioxide froman MC 331 cargo tank during unl oadi ng, RSPA
proposed revision of requirenents for remptely controlled self-closing
stop valves on liquid or vapor discharge |lines on newWy constructed MC
331 cargo tank nmotor vehicles. Currently found at paragraph (a)(2),
this requirenment applies only to equi pnent intended for transportation
of a flammble liquid, a flanmable conmpressed gas, hydrogen chloride
(refrigerated liquid) or anhydrous ammoni a. RSPA proposed to broaden
the requirenent to include all conpressed gases. This revision also was
proposed for MC 338 cargo tanks.

Both the NTSB and the Conpressed Gas Associ ati on (CGA) conmmented on
RSPA' s proposal to require renmpotely controlled internal self-closing
stop valves. While supportive of RSPA' s proposal, NTSB stated:

Al t hough the Safety Board is aware that MC 331 cargo tanks are
predonmi nantly used for the transportation of flamuable and
nonf | anmabl e conpressed gases, the hazardous materials regul ations
(49 CFR Parts 171 through 180) do authorize these tanks to be used
for the transportation of other classes of hazardous naterials such
as flammabl e |iquids and poi sons. The Safety Board believes that
renote controls for internal shut-off valves should be required for
any hazardous material that is authorized to be transported in an MC
331 cargo tank. Further the Safety Board believes that all MC 331
and MC 338 cargo tanks currently in hazardous nmaterials service, and
not just newy constructed tanks, should al so be equi pped with
renote controls for the internal shut-off valves. The Safety Board
has consistently urged the DOT to elimnate "~ grandfathering'
cl auses that pernit hazardous materials to be transported
indefinitely in containers or vehicles that fail to neet current
m ni mum saf ety standards. The Safety Board believes that RSPA shoul d
require all MC 331 and MC 338 hi ghway cargo tanks in hazardous
materials service to be equipped with renote controls for interna
shut-of f val ves by a specific date

On the other hand, the CGA believes that renmptely controlled shut-
of f val ves should not be required for nonflammabl e | adi ngs. CGA st at ed
that "~ “operating experience for the nonflamuabl e conpressed gases does
not warrant the addition of this restriction which would add cost
wi t hout providing additional safety benefit.''

After consideration of both comments, RSPA has revised the wording
in Secs. 178.337-11 and 178.338-11 to require the use of renotely
controlled internal self-closing stop valves on any cargo tank notor
vehicle certified after August 31, 1995, that is intended for the
transportati on of hazardous materials other than argon, carbon dioxi de,
hel i um krypton, neon, nitrogen, and xenon. RSPA has excepted these
particul ar gases because they pose a | esser degree of risk to public
health, safety, and the environnent in the event of their rel ease
during transportati on. Many of the nonflanmable refrigerant gases
presently transported in cargo tanks are ozone depl eters; sone ot her
nonf | ammabl e gases are toxic or noxious. RSPA will address the retrofit
of existing cargo tanks with rempotely controlled internal self-closing
stop valves in a separate rul emaki ng action

Section 178.338-9

As proposed in the NPRM and adopted in this final rule, paragraph
(c)(2) is anmended by renoving the definition of "~“sane design'' and by
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adding a reference to the definition of ~“same design'' contained in
Sec. 178.320. By referencing the definition in Sec. 178.320, m nor
design variations are allowed for MC 338 cargo tanks.

Section 178.338-11

NTSB and CGA subnmitted comments to this section which were sinilar
to their comrents to proposed Sec. 178.337-11. As stated in the
preanbl e discussion to Sec. 178.337-11 above, RSPA has revised the
wording in Secs. 178.337-11 and 178.338-11 to require the use of
renotely controlled internal self-closing stop valves on any MC 338
cargo tank motor vehicle certified after August 31, 1995, that is
i ntended for the transportation of hazardous materials other than
argon, carbon dioxide, helium krypton, neon, nitrogen, and xenon.

Section 178.345-1

In paragraph (c), definitions for ~“normal operating |oading'' and
““extrene dynamic | oading'' are added. These terms are used in revised
Sec. 178.345-3 in this final rule.

Paragraph (i)(2) requires that the void space within the connecting
structure of a cargo tank notor vehicle conposed of multiple cargo
tanks nust be vented to the atnobsphere by a drain of at least 1 inch in
dianeter. In the NPRM RSPA proposed to renpove the drain hole size
restriction. RSPA also solicited information on suitable di mensiona
controls for these drains, how often these areas need to be inspected,
the conditions reveal ed during such inspections, and the availability
of equi pment for inspecting these areas.

Conment ers expressed diverse views on the need to inspect these
areas. The California H ghway Patrol (CHP) strongly supported the need
for periodic inspection of the connecting structures on cargo tanks
used to transport all hazardous materials. CHP related information
about three separate catastrophic failures of nolten sulfur trailers
that occurred due to fatigue cracking in the void space. Al three
cargo tank notor vehicles had been insul ated, thus preventing any
external visual inspection for shell cracks. CHP believes that if an
i nternal visual inspection of the void space had been perforned,
evi dence of cracking may have been detected prior to the catastrophic
failures. CHP noted that equi pnent, such as fiber optics, borescopes
and video caneras, is readily available for inspecting closed areas and
is being used for pipeline, aircraft, oil well, and boiler inspections.
Al so, nunerous contractors offering inspection and non-destructive
testing services are avail abl e throughout the U. S

NTSB al so concurred that regular and effective inspections of void
spaces are essential. NISB, however, expressed concern that HW 183C did
not address the configuration of other appurtenances that could concea
corrosion that mght lead to a failure of the tank wall. The NTSB
recomendati on H 83-30 called for periodic external visual inspection
of surfaces obscured by appurtenances, structural nenbers, etc.

Several comrenters who opposed i nspecting these areas stated that
doubl e bul kheads and voi d spaces on MC 306 or DOT 406 cargo tanks in
non- corrosive service do not experience the sane degree of
deterioration as MC 312 or DOT 412 cargo tanks in corrosive service.
They stated that cargo tanks in non-corrosive service should not be
subj ect to the sane inspections. One commenter submitted to RSPA
sampl es taken from bul kheads adj acent to void spaces of two scrapped MC
306 carbon steel cargo tanks used in gasoline service for 14 and 15
years. The comrenter stated that neither tank showed evi dence of
corrosion at this location; the sanples confirmthis statement.

TTMA stated there is little possibility of corrosion occurring in
the void space of any tank, except on carbon steel cargo tanks in
corrosive service. TTMA reconmended that the connecting structure on
sel f-supporting cargo tanks be thickness tested every two years for
signs of corrosion. Several other commenters supported TTMA's conments.
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One comenter al so suggested that the wording be revised to elimnate
reference to the inspection opening but continue to provide for a
drain. The commenter stated that the mninum acceptable size of any
drai n opening should be 0.5 inches dianeter, which is [arge enough to
i nsert a borescope or equival ent device.

RSPA agrees with commenters that there has been no evi dence of
corrosion occurring in the void space of any tank, except a carbon
steel cargo tank in corrosive service. Corrosion in connecting spaces
has serious structural inplications for self-supporting cargo tanks.
The failure reported in the NTSB investigative report, containing
recomendati on H 83-30, involved a carbon steel MC 312 cargo tank semi -
trailer carrying hydrochloric acid; the failure occurred due to severe
corrosion in the tank shell under a circunferential reinforcing ring.
Therefore, paragraph (i)(2) is revised to require that the connecting
structure in a carbon steel, self-supporting nmulti-tank cargo tank
notor vehicle nust have a single drain of at |least 1.0 inch dianmeter,
or two or nore drains of at least 0.5 inches dianeter, 6 inches apart,
one of which is |located on the bottomcenterline. In addition
Sec. 180.407(i) is revised to require thickness testing of these areas
as suggested by TTMA

RSPA bel i eves that NTSB recomrendati on H-83-30, which calls for
periodi c external visual inspection of cargo tank surfaces obscured by
appurtenances and structural attachnents, is adequately addressed in
current Sec. 180.407(d). Paragraph (d) requires that a periodic
external visual inspection nust be conducted of all nmjor appurtenances
and structural attachnments on a cargo tank to detect signs of corrosion
or dammge.

Section 178.345-3

Conment ers expressed concern over the lack of flexibility in
cal cul ati ng conpressive stresses for non- ASME DOT 400-series cargo
tanks. They recomended that RSPA provide alternatives to ASME Code
Section VIIIl, Division 1 UG 23(b) for calculating the nmaxi mum al | owabl e
conpressive buckling stress in tank walls for |ow pressure cargo tanks.
The static design and construction of all DOT 400-series cargo tanks
nmust be in accordance with Section VIII of the ASME Code. Any DOT 400-
series cargo tank which is required to be certified to the ASME Code
al so must be designed in accordance with the Code's requirenents for
dynam ¢ | oadi ng, including UG 23(b). This applies to DOT 407 cargo
tanks with a MAWP greater than 35 psig and each tank designed to be
| oaded by vacuum and to DOT 412 cargo tanks having a MAWP greater than
15 psig.

TTMA stated manufacturers believe the requirenents in Sec. 178.345-
3(b) should be nodified to all ow several nethods of analysis as
appropriate for the cargo tank under consideration. Using the nethods
outlined in the ASME Code produces | ower allowabl e conpressive stress
val ues, resulting in substantially thicker sheets for the DOT 400-
series tanks as conpared with the MC 300-series cargo tanks.

One comenter stated that while the UG 23(b) cal cul ati ons may be
appropriate for DOT 407 cargo tank with MAWP ratings between 25 and 35
psig, this formula will rarely yield reasonable results for DOT 406 or
DOT 412 cargo tanks having a MAW of 15 psig or less. Comenters
recommended two alternatives to the ASME UG 23(b) design cal cul ati ons,
both of which are formulas from engineering texts. One is fromthe
"“Alcoa Structural Handbook,'' 1960, page 156 and Table 23; the other
is from Formulas for Stress and Strain,'' Fifth Edition, by Roark and
Young, pages 554 and 555 and Table 35. The " “Alcoa Structura
Handbook'' formula is as foll ows:

<GRAPHI C><TI FF>TRO3NO94. 000

wher e:
R<INF>i /t<INF>s is greater than 200
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E = modul us of elasticity of material at design tenperature

R<INF>i = inside radius of the shell (largest radius of non-circular
cross-section)
t<INF>s = mininumthickness of shell |ess corrosion allowance

S<INF>bA = critical conpressive buckling stress per the Al coa fornula
S<INF>c = al |l owabl e conpressive stress due to static bendi ng | oads

The Roark and Young forrmula is as foll ows:
<GRAPHI C><TI F1>TRO3NO94. 001
wher e:

R<INF>i /t<INF>s is greater than 10
S<INF>bY = critical conpressive buckling stress per Roark and Young
v = Poisson's ratio

Q her synbols are the sanme as in the Al coa fornula, above.

Based on the nerit of these coments, RSPA is revising paragraph
(b) to allow alternative methods for determ ning conpressive buckling
stress for DOT 400-series cargo tanks which are not required to be
certified in accordance with the ASME Code. This allows nmanufacturers
nore freedomin the design of DOT 400-series cargo tank notor vehicles,
particularly the DOT 406 cargo tank

RSPA solicited information on the structural integrity of cargo
tanks and, in particular, the |oading conbinations that may be
encountered during operation of cargo tank notor vehicles as prescribed
i n paragraph (c). Information was received from several comrenters
whi ch indicated that the | oadings fromnornmal operating conditions are
di fferent from | oadi ngs experienced in extrene dynam c events. The
normmal operating | oadings are nmore frequent in occurrence, but much
| ower than the extrene dynanic | oadings.

The requirenent contained in current paragraph (c) only specifies
extreme dynam c | oadi ngs. A cargo tank designer nust determ ne which
| oadi ngs, if any, should be considered as acting simultaneously. TTMA
stated it is unlikely that extrene dynamic |oadings will occur and
highly unlikely that such |oadings will occur at the sane tine. TTMA
reported that if the extrenme dynam c | oadings are considered by the
cargo tank designer as acting simultaneously, the resulting weight of a
DOT 406 cargo tank would increase significantly. TTMA went on to state
that such an increase in tank wei ght woul d have an adverse effect on
public safety because it would cause a decrease in the nunber of
gal l ons delivered each trip, increasing the nunber of trips and mles
driven, thus increasing the probability of nore accidents, persona
injuries and fatalities.

During discussions on structural integrity issues at the February
1994 public neeting, the potential for changes in |oading due to liquid
novermrent was addressed. Conmenters generally agreed that while
significant |ading novenent can occur during partially |oaded
conditions and that such novenent cannot be di sregarded by cargo tank
desi gners and vehicle operators, the variables involved are nore than
can be conprehensively dealt with at this tinme. The general agreenent
was that the highest stress conditions on npst cargo tank
configurations occur when the cargo tanks are full. D scussions on how
to conmbine the |l oadings in calculating the structural integrity
requi renents have been going on for a nunber of years. RSPA agrees with
commenters that the |oadings currently in the HVR are based on extremne
conditions that would be realized only on a rare occasion, if ever.
Thus, based on recent information presented at the public neetings and
witten coments received in response to the NPRM RSPA concl udes that,
for the design and construction of cargo tanks, it is best to consider
separately the effects of normal operating | oadings, which are known to
act in conbination, and the effects of extreme dynam c | oadi ngs, which
are not expected to act in conbination with each other. Therefore, in
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this final rule, RSPA is revising paragraph (c) to provide structura
design requirenments that will be nore reflective of conditions
encountered by cargo tank motor vehicles. These revisions will require
cargo tank designers to consider normal operating |oadings to be acting
si mul t aneously, except that |ongitudi nal accel eration and decel eration
cannot occur at the sane time. Also, extreme dynani c | oadi ngs nust be
consi dered in separate cal cul ations; these | oadi ngs may be consi dered
to be acting independently.

Par agraph (d) prescribes design cal culations that should be
consi dered to account for stresses due to inpact in an accident. For
consi stency, the accident damage requirenments contained in current
par agraph (d) are noved to Sec. 178.345-8(e) where other accident
damage protection requirenents appear. Al so, consistent with other
changes made to this section, paragraphs (a) (1) and (3) are anended by
renoving the reference to paragraph (d) of this section

Paragraph (e) is editorially revised, for clarity and consi stency,
by changing the word "“wall'' to read shel |l and heads'', and
par agraphs (e) through (g) are redesignated as paragraphs (d) through
(f).

Section 178. 345-5

Conment ers supported the proposed change in paragraph (b) that al
fittings and devices mounted on a manhol e cover nust wi thstand the sane
static internal fluid pressure as that required for the nanhole.
However, conmmenters requested a revision to clarify that fitting and
devi ce manufacturers are responsible for testing and certifying the
structural integrity of their products. RSPA agrees with the comenters
that the fitting and device manufacturers should be responsible for
ensuring the integrity of their conmponents. Therefore, the proposed
provision is revised for clarity and added as new paragraph (f).

Anot her coment er suggested that paragraph (e) be revised to
requi re that each nmanhol e cover must be marked with the date of
certification. RSPA will consider this conment in a future rul emaking
action.

Section 178. 345-6
A minor editorial change is adopted as proposed in the NPRM
Section 178. 345-8

Conment ers reconmended several changes to the accident damage
protection requirenents. They requested that all accident danage
protection devices be designed so that cal cul ated stress under the
conditions prescribed not exceed the ultinate strength of the nateria
of construction. They pointed out certain inconsistencies in the design
criteria specified in this section. For exanple, in paragraph (d), the
design stress for accidents involving |ongitudinal deceleration is
based on ““the lesser of the yield strength or 75 percent of the
ultimate strength''; the general requirement for accident danage
protection in paragraph (a)(3), is based on " 75 percent of the
ultimate strength''; while bottom danage and rol |l over damage
protection, in paragraphs (b) and (c), both are based on the "“ultimate
strength.'' RSPA agrees there is merit in using the same criteria
whenever possible. Therefore, in this final rule, the design of al
acci dent damage protection devices is based on the ultimte strength of
the material of construction.

The primary purpose of accident damage protection is to prevent the
rel ease of hazardous lading froma cargo tank in the event of an
accident. For exanple, during an accident involving the nmaxi mum | eve
of longitudi nal decel eration expected, if the front head of a cargo
tank experiences stress |evels above the yield point of the material of
construction, the head will bulge or distort. However, if that deforned
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head continues to contain the lading, the intent of this requirenent
has been met. In a practical sense, good engineering practice provides
for factors of safety when anal ytical nethods are not well established
and when safety considerations call for reducing the probability of

fail ures.
VWhen an acci dent inposes |oads on the cargo tank wall, the materia
of the wall, however, nust be stronger than the accident danage

protection device. For exanple, in a rollover accident, the portion of
the cargo tank wall to which a rollover protection device is attached
should not fail before the rollover protection device fails. The design
stresses in the protection device itself can be based on the ultimte
strength of the material, but the loads transmtted to the cargo tank
wal | nmust be based on a nore conservative value. This can be achieved
by use of factors of safety.

Accordingly, paragraph (a)(3) is revised to base design stresses on
the ultimate strength of the material with a 1.3 safety factor (i.e.
the reciprocal of 0.75 tines ultimte, rounded).

Commenters have stated that nobst inpacts on bottom damage
protection devices in accidents occur directly fromthe side of the
vehicle. TTMA has stated that any piping at the bottomof a tank is
protected fore and aft by the running gear of the cargo tank notor
vehicle or its tow ng vehicle. Contending that reduced forces of inpact
can be expected fromfront and rear, TTMA petitioned for a reduction
from 155, 000 pounds to 27,000 pounds fore and aft along the
| ongi tudi nal axis of the vehicle. RSPA believes, however, that the
possibility of inpacts fromthe front is very real for trailers; for
exanpl e, during turning maneuvers, or in the event that the tow ng
vehicle rides over an obstacle such as a guard rail. On the other hand,
i mpacts fromthe rear are less likely on trailers because of the rear
suspensi on. Therefore, RSPA has revised paragraph (b)(1) to recognize
t hat suspensi on conmponents and structural nmounting nmenbers can provide
all, or part, of bottom damage protection. Additionally, in paragraph
(b) introductory text, a second sentence is added to clarify that a
single protection device may be used to protect outlets, projections
and pi pi ng grouped or clustered together

Conmenters stated that in the general rollover danage protection
requi rements, in paragraph (c), the wording " enclosed inside'' could
be m sunderstood to require that closures and fittings nmust be
protected fromrollover danage on all sides--front, sides, rear and
top. They al so suggested that the protection devices be | ocated no nore
than 48 inches fromthe closure or fitting. RSPA never intended to
require that the conponent being protected be fully encl osed by the
protective device. Al so, RSPA does not agree with adding a dinmensiona
| ocation requirenment. Rather than di nensional controls, one of RSPA's
overall objectives is to provide performance requirenments when
appropriate. Therefore, paragraph (c) is revised to clarify the
anmbi guous wor di ng.

Commenters requested that in paragraph (c)(1), the tangentia
design load for rollover protection be reduced from2 “"g'' to 0.5
Tg't or 1 "g.''" Acomenter stated that " “neither industry nor
government have any data to support what this rollover protection
device strength should be'', contending that MC 306 acci dent damage
protection has perforned well, even considering findings of the NTSB
study of overturn accidents. A comrenter provided anal ytical data that
i ndi cated the internal bul kheads woul d be overstressed under 2 " ¢’
tangential |oads using the current MC 306 design.

A February 4, 1992 NTSB investigation report on rollover accidents
i nvol ving MC 306 and MC 312 cargo tanks recomrended several actions by
bot h RSPA and the Federal Hi ghway Admi nistration (FHWA). The NTSB
report supported the earlier RSPA decision to increase the rollover
design load in the horizontal plane fromone-half the weight of the
| oaded cargo tank notor vehicle prescribed in the MC 306, MC 307 and MC
312 specifications, to twice the weight of the | oaded cargo tank notor
vehicle prescribed in the DOT 406, DOT 407 and DOT 412 specifications.
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NTSB al so noted that at this tinme, test results are not available to
support this four-fold increase, but limted testing perforned under
RSPA and FHWA sponsorship for studies of release from dome covers
indicate forces can easily exceed 2 ""g''. Additionally, NTSB

guesti oned whether the | oad specified for the DOT 406, DOT 407 and DOT
412 specifications are adequate in a typical rollover accident.

RSPA agrees with comments that in sone rollover accidents, cargo
tank rotation is limted to 120 degrees or less, so that these
hori zontal forces do not conme into play unless a roadside obstacle is
struck. In such incidents, the side of the cargo tank absorbs nost of
the energy of the rollover. However, in other rollover incidents, cargo
tank notor vehicles have rotated 180 degrees or nore and rollover
protection devi ces have fail ed.

RSPA performed sinmple calculations to estimate the forces that
woul d be expected to bring a sliding overturned cargo tank notor
vehicle to a halt, at a variety of speeds and stopping distances. From
the cal cul ati ons perforned regardi ng stoppi ng di stances, RSPA concl udes
that the design | oads should not be decreased. FHWA will initiate a
study ai med at devel oping a nore refined understanding of the forces
i nvol ved in cargo tank rollover accidents.

For these reasons, RSPA rejects requests to |ower the tangentia
design load. In many cases, manufacturers will find it necessary to
devel op new designs for overturn protection devices, perhaps with
associ ated short-termincreased cost, but with enhanced safety
benefits. Several nanufacturers already have devel oped satisfactory
protection devices which neet these design criteria. In addition, RSPA
has made several minor editorial revisions in paragraph (c)(1) to
i mprove clarity.

Par agraph (d)(3) prescribes that each cargo tank rear-end
protection device and its attachment to the vehicle nust be designed to
satisfy the conditions specified in paragraph (d)(1) when subject to an
i mpact of the cargo tank at rated payl oad, at a decel eration of 2
'g''. Such an inpact nust be considered as being uniformy applied in
a horizontal plane at an angle of 30 degrees or less to the
| ongi tudi nal axis of the vehicle. Comrenters requested elimnnation of
the 30 degree angle for this inpact |oad. They stated that npst rear-
end collisions of trucks and trailers involve other vehicles and are
“‘inline'', i.e., the longitudinal centerlines of the two vehicles are
paral l el at inpact. TTMA pointed out that the National H ghway Traffic
Saf ety Admi nistration (NHTSA) published a notice of proposed rul emaki ng
[ Docket No. 1-11, Notice 9; January 3, 1992], containing a proposal for
rear inpact guards and protection. The NHTSA proposal specified an
impact only in the direction of the longitudinal centerline of the
struck vehicle; it did not address angul ar inpact. NHTSA' s rear inpact
requirenents are intended for the design of underride guards that wll
m nimze inpacts in occurrences where autonobiles underride (i.e.
slide under) the rear-end of large trucks and trailers. These
requirenents are intended to protect passenger occupants while RSPA' s
requi renment for cargo tank rear-end protection is intended to prevent
i mpacts to |ading retention conmponents that could result in the |oss of
hazardous material |ading. Upon further review, RSPA agrees that
requiring rear-end protection devices to withstand inpacts at an angle
of 30 degrees to the longitudinal axis of the vehicle is excessive.
Therefore, paragraph (d)(3) is revised to reduce the angle of inpact to
10 degrees.

A requirement contained in current paragraph (d) of Sec. 178.345-3
speci fying design stress for accidents involving |ongitudina
deceleration is revised and noved to new paragraph 178.345-8(e) in this
final rule. The specified design stress is based on the ultimte
strength of the material with a factor of safety of 1.3 (i.e., the
reci procal of 0.75 times ultimte, rounded). The use of 2 ""g'' as a
reasonabl e maxi mum | evel for |ongitudi nal decel eration in accident
situations generally has been accepted by industry but comenters have
stated that the reliability of strain gauge testing and finite el enent
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anal ysis is questionable when structures are | oaded above the yield
point. For this reason, cargo tank manufacturers who choose to design
at this level may use perfornmance testing to prove that tank heads and
shell can withstand this 2 ""g'' loading condition. Alternate

anal ytical methods or conbinations of test and analysis may be used if
they are accurate and verifiable.

Section 178.345-10

This section specifies requirenents for the pressure relief and
vacuum systens on DOT 400-series cargo tank motor vehicles. It also
specifies lading retention requirements for the pressure relief system
in the event of an overturn. Nunerous comenters suggested alternative
provisions for pressure relief systens on DOT 400-series cargo tanks.
Pressure relief valve manufacturers stated that they have found it very
difficult to attain “~“no loss of lading'' with valve designs capable of
wi t hstandi ng the characteristic dynam c pressure surge required by the
regul ation, especially at |ow design pressures.

For these reasons, commenters requested that RSPA allow the | oss of
one liter of lading. If adopted, a properly functioning pressure relief
val ve coul d be expected to release no nore than one liter of hazardous
material in an overturn accident. This anmount of |iquid would be so
wi dely dispersed by the notion of the vehicle as to cause ninim
danger of fire or environnental damage.

Cargo tank shipnents of poisonous-by-inhalation (PIH) nmaterials
Hazard Zones A and B are subject to special provisions which result
hi gh wor ki ng pressures, thicker tank walls and thermal insulation
I nsul ati on noderates thermal gain, thus increasing the pressure
di fferential between valve pressure settings and dynam c pressure;
al so, it cushions the inpact of accidents. The net effect of these
features nakes it unlikely that even small releases of PIH Il ading wll
occur.

RSPA believes allowing a minute rel ease of other types of |adings
in overturn accidents has greater safety benefits when conpared with
possi ble loss of an entire cargo tank |oad. Therefore, paragraph
(b)(3)(ii) is revised to specify that after August 31, 1995, DOT 400-
series cargo tanks nust be equi pped with a pressure relief valve that
will release no nore than one liter of lading in an energency situation
before reclosing to a |leak-tight position. In addition, editoria
changes are nade in paragraph (b)(3)(i) for clarity.

5 S

Section 178. 345-13

A paragraph heading, "~ Leakage test.'
proposed in the NPRM

i s added to paragraph (c) as

Section 178.345-14

This section specifies cargo tank marking requirenents. The
California Hi ghway Patrol recomended several substantial changes
t hroughout this section that were not proposed in the NPRM Wil e RSPA
bel i eves some of these changes nay have nerit, they will have to be
considered in a future rul emaking.

Proposed paragraph (d) is revised to clarify that each cargo tank
on a multi-tank cargo tank notor vehicle nust have a separate
nanepl ate, unless each cargo tank is made by the same nmanufacturer with
the sane materials, manufactured thickness, and m ni mum t hi ckness.

Section 178. 345-15
RSPA proposed to add a new paragraph (e) to allow affixing a mnetal
certification plate to cargo tanks which do not neet all of the

appl i cabl e specification requirements. This woul d be indicated by not
stanping a conpliance date on the plate. A comenter pointed out that
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t he proposed wordi ng does not specifically require the Regi stered

I nspector to stanp the date of conpliance on the specification plate
when the cargo tank is brought into full conformance with the
specification. RSPA agrees with the commenter and has clarified the
requi renent.

Anot her comenter requested a revision to clarify that, for ASME
tanks, the cargo tank notor vehicle manufacturer must furnish a
manuf acturer's data report to the cargo tank owner as required by the
ASME Code, in addition to other required docunents. The ASME Code
requires a cargo tank manufacturer to prepare a manufacturer's data
report for each tank. RSPA agrees with the comrenter and has added a
provi sion in paragraph (b)(2) specifying that the manufacturer mnust
supply the cargo tank owner with a copy of the manufacturer's data
report, at the time of delivery.

Section 178.346-1

RSPA proposed to add a new paragraph (d)(9) specifying provisions
for the use of a single full fillet lap weld joint w thout plug welds
for longitudinal seans on the top 25 percent of the cargo tank. For the
nost part, conmenters agreed in principal with the proposal; however,

t hey reconmended that the use of single fillet weld lap joint not be
limted to the top one-fourth of the cargo tank

Several manufacturers stated that they have used single full fillet
| ap wel ded joints for |ongitudinal seams on both the top and bottom
areas of thousands of | ow pressure cargo tank notor vehicles. They
stated their service experience with these joints over many years of
operations has been very good.

Advant ages cited by the manufacturers for using this type of weld
include the ability to achieve excellent fit between the shell and head
fl anges, and reduction in the amount of tine personnel nust work in
confined spaces. However, because the ASME Code does not recognize this
joint configuration, it may not be used on ASME certified vessels.

I ndustry submitted reports of tensile tests of the typically used
single full fillet lap joints to RSPA. Test results indicate that
failure occurs at stress levels of about 70 to 75 percent of the
ultimate strength of adjacent material. One comenter opposed the use
of such joints but provided no supporting test data.

RSPA bel i eves the satisfactory performance of these joints over the
years serves as a persuasive argunent for their continued use on DOT
406 cargo tank notor vehicles. However, because a major reason for
establ i shing the DOT 400-series specifications is enhanced quality
assurance, the joints may be used only when subject to certain
conditions. Therefore, new paragraph (d)(9) specifies the conditions
for use of these joints in longitudinal seans, requirenents for
periodi ¢ conpliance testing, and design requirenents for determning
weld joint efficiency. In addition, a new paragraph (d)(10) is added to
clarify that requirenents of paragraph UW9(d), of Section VIII
Division 1, ASME Code do not apply.

Section 178. 346-2
M nor editorial changes are made to paragraph (a).
Section 178. 346-10

Val ve manufacturers stated that, during prototype testing, they
have encountered substantial problens in obtaining adequate fl ow under
emergency conditions with pressure relief valves designed for the
conparatively |l ow MAW | evel s typical of DOT 406 cargo tank notor
vehi cl es. These probl ems have been resol ved for current val ves;
however, the val ve manufacturers continue to believe the emergency fl ow
capacities, which are permitted to release up to one gallon of |ading
under the dynamic pressure surges characteristic of rollover accidents,
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are still marginal in sonme cases. Because of the problens encountered
by val ve manufacturers, RSPA will allow an additional year for product
devel opnent and manufacturing start-up. This extension is added in a
new par agraph (b)(3).

RSPA proposed to revi se paragraph (c)(1) to pernit DOT 406 cargo
tanks to have the same set pressure and test pressure as allowed in
Sec. 178.345-10(d) (1), and as prescribed for DOT 407 and 412 cargo
tanks except that the reclosing pressure would remain at no |l ess than
MAWP. Conmenters stated that while the proposed | anguage woul d be
hel pful in increasing the venting capacity to a linmted extent and
providing a similar difference between opening and cl osing pressures
over a range of MAWP values, it would not elimnate the need for
suppl enentary venting capacity. Comenters requested that the flow rate
be deternined at a higher pressure, specifically at 125 percent of the
tank test pressure. This would provide nore pressure differentia
across the valve seat and provi de higher venting capacities. As
di scussed in the preanble for 178.346-10(b) above, pressure relief
val ve manufacturers reported that they have found it difficult to
obt ai n adequate energency flow capacities in valves designed for DOT
406 cargo tank notor vehicles.

Based on comments received, RSPA believes the problemcan be
relieved by inplementing two nmeasures. The first neasure is to increase
the tol erance on the valve set pressure to allow the valve to begin
opening at a | ower set pressure and to be fully open at a higher
pressure. The second nmeasure is to increase the venting capacity rating
pressure to 125 percent of the tank test pressure, and not greater than
3 psi above the tank's MAWP. Because the pressure relief valves are
required to be removed fromthe cargo tank during periodic pressure

testing, the tank itself will not be exposed to pressures above its
normal test pressure [see Sec. 180.407(g)(1)(i)]. This increase in the
venting capacity rating pressure will still provide a satisfactory

margi n of safety with respect to tank bursting pressure, even in the
event of exposure to fire. The conbined effect of these changes can be
expected to significantly raise the pressure differential across the
val ve seat, thus increasing flow Accordingly, both paragraphs (c) (1)
and paragraph (d)(1) have been revised to include these two nmeasures.

Section 178. 346-13

In the NPRM RSPA proposed to increase the enmergency flow capacity
of DOT 406 pressure relief valves by raising the test pressure of the
cargo tank. This was intended to alleviate problens reported by val ve
manuf acturers by increasing the differential pressure across the val ve
seat, thus increasing flow. However, comenters requested that RSPA not
make t his change because of the increased danger of defornation of
heads at pressure |evels above 5.0 psig, especially for internal heads
in which the pressure is applied to the convex side. One comenter
stated that pressures above 5.0 psig would require increased head
t hi ckness or bracing, thus increasing the weight of the tank resulting
in | ower payload and hi gher manufacturing cost.

As an alternative neans of increasing energency flow, comrenters
suggested that the set pressure and the flow rating pressure of the
pressure relief valve itself be changed while retaining the existing
tank test pressure. RSPA agrees with this alternative. Therefore, RSPA
has revi sed paragraphs 178.346-10(c)(1) and (d)(1) instead of revising
the tank test pressure requirenents.

Shortly before publication of the NPRM TTMA petitioned RSPA to use
t he Environnental Protection Agency (EPA) test for vapor-tightness for
all DOT 406 cargo tanks. TTMA requested that Method 27 be authorized
for all DOT 406 cargo tanks, regardless of whether they are: (a) used
in gasoline delivery, (b) fitted with vapor collection equi pnent, or
(c) subject to this test under EPA rules. Method 27, is found in
appendi x A. to 40 CFR Part 60. Section 1.1 of Method 27 is applicable
for the determ nation of vapor tightness of a gasoline delivery tank
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whi ch is equi pped with vapor collection equi pnent. Requirenents for
applying the initial pressure-vacuumand test criteria are contained in
40 CFR Part 60, Subpart XX--Standards of Performance for Bul k Gasoline
Terminals. In Sec. 60.501, the definition of vapor tight gasoline tank
truck reads:

Vapor-tight gasoline tank truck neans a gasoline tank truck
whi ch has denonstrated within the 12 preceding nonths that its
product delivery tank will sustain a pressure change of not nore
than 750 pascals (75 mmof water) within 5 nminutes after it is
pressurized to 4,500 pascals (450 nm of water). This capability is
to be denmonstrated using the pressure test procedure specified in
Ref erence Met hod 27.

It should be noted that 750 pascals = 0.109 psi = 3.0 inches of
wat er and 4,500 pascals = 0.653 psi = 18.1 inches of water. Simlar
provi sions for benzene are prescribed in 40 CFR Part 60, Subpart BB--
National Emi ssion Standard for Benzene Em ssions from Benzene Transfer
Qperations, at Sec. 60.601

RSPA aut horized this alternative | eakage test in the June 12, 1989
final rule published under HM 183 to relieve burdens of duplicate test
requi renents for cargo tanks intended for use in |ocations where, based
on established standards of air quality, EPA has decided that rel ease
of gasoline vapors constitutes a hazard to the environnent. TTMA stated
that a cargo tank notor vehicle manufacturer nmay not know the local air
pol lution requirements to which the notor vehicle may be subject. RSPA
recogni zes TTMA's concerns and is permitting this alternative test when
a cargo tank is equi pped with vapor recovery equi pnment w thout
qualification regarding the materials transported. RSPA al so has
revi sed paragraph (c) and Sec. 180.407(h)(2) to reference appropriate
acceptance criteria in EPA's regul ation contained in 40 CFR 60.

Section 180. 403

Conment ers supported the proposal to add a definition for the term

““replacement of a barrel.'' TTMA recommended that, in the definition
of ““replacement of a barrel'' the wording " “unused tank'' shoul d be
clarified to nmean a ~“new tank.'' RSPA agrees and the word " “new' is

added parenthetically after the word " unused."'

Conmenters al so supported the proposal to revise the definition of
rebarrelling. However, for the reasons contained in the preanble
di scussion for Sec. 180.413 the proposed revision is not being adopted
inthis final rule. A conmenter reconmended that the definition of
““repair'' be nodified to include the replacenment of conmponents such as
val ves, vents and fittings. RSPA believes this suggested change woul d
be confusing because a ““repair'' is specifically defined to mean " any
wel di ng done to the cargo tank wall to return it to the origina
specification or a |ater equivalent specification.'' Replacenent of
val ves, vents and fittings is considered nmai ntenance. Therefore, the
current definition is retained.

Section 180. 405

M nor editorial changes are nade in subparagraphs (f)(1)(iii) and
(f)(4) as proposed in the NPRM

I n paragraph (g)(2), RSPA proposed to clarify that fittings and
devi ces mounted on a manhol e cover are part of the manhol e assenbly and
must neet all performance standards required for the manhole cover. A
conmenter stated that the current requirenent is adequate and
recommended that RSPA not adopt the proposed change. The comenter
stated that any concern or problemis due to a lack in verifying the
conti nued proper securenent of these fittings and devices to the
manhol e cover. The commenter said that the annual |eakage test and
i nspection requirenents in Sec. 180.407 should be sufficient to assure
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that these in-service fittings and devices remain securely nmounted and
properly seal ed on in-service manhol es. RSPA agrees with the comrenter
and the proposed changes are not adopted in this final rule.

Anot her coment er recomrended that paragraph (g)(2)(i) be revised
to add "“nmonth and year'' to the certification marki ng on manhol e
assenbl i es. Although RSPA believes that such a requirenent may have
merit, an opportunity should be provided for public coment; therefore,
it will be considered in a future rul emaking action.

Par agraph (h) specifies that replacenent for any reclosing pressure
relief valve nust be capable of re-seating to a |l eak-tight condition
after a pressure surge. Section 180.405(c) authorizes nodifying the
recl osing pressure relief valves of an MC 306 cargo tank by installing
t he dual function pressure relief valves which are required for DOT 406
cargo tank notor vehicles. Commenters pointed out that this replacenent
could result in an MC 306 cargo tank having | ower energency venting
capacity than its specification requires; because it is difficult to
produce a val ve that achi eves the conparatively high flow rates of the
MC 306 units, withstands the pressure surges specified in the DOT 406
specification, and recloses with mnimal |oss of |ading. A reduced flow
capacity is less likely to be encountered in fitting an MC 307 with a
DOT 407 val ve replacenment, and in fitting an MC 312 with a DOT 412
val ve repl acenent, because of the larger pressure differentials which
are comonly used in these cargo tanks. Regardl ess of the equi prment
installed, the venting requirements specified in the particular cargo
tank specification nust be net whenever a pressure relief valve is
repl aced. For this reason, in this final rule, RSPA is authorizing
repl acenent of defective MC 306 pressure relief valves with new or
refurbi shed MC 306 pressure relief valves until August 31, 1998. After
this date, any valve replacenments nmust be the surge resistant pressure
relief valves required for DOT 400-series cargo tanks. This all ows
three years for inplementation of this safety approvenent.

Section 180. 407

In the table in paragraph (c), chlorine cargo tanks nust be | eakage
tested annually. These cargo tanks are also required to be pressure
tested every two years. Based on a coment, RSPA has extended the
frequency for conducting the | eakage test to two years to coincide with
the pressure test. Certain mnor editorial changes are made in
paragraph (d)(1)(i) for clarity. Paragraph (e)(1) is revised to clarify
that when a particular tank design such as a cargo tank with a |ining,
coating or internal baffles, precludes an internal visual inspection
the tank nust be hydrostatically or pneunatically tested. Paragraph
(e)(4), which is duplicative with the requirenments in paragraph (f)(3),
is renoved as proposed in the NPRM

RSPA proposed to revise paragraph (g)(1)(iv), covering the pressure
test of specification cargo tanks for consistency with the proposed
changes to Sec. 178.346-10; however, commenters who initially sought
this change recomended that the proposal be withdrawn and the current
provi sions retained. Therefore, no change is nmade in this final rule.

Par agraph (h)(2) is revised to pernmt the use of the EPA Method 27
vapor tightness test on any cargo tank fitted with a vapor recovery
system and used in gasoline or benzene service, as discussed earlier
under the preanbl e discussion to Sec. 178.346-13(c)(2). A commrenter
suggest ed that paragraph (h)(2) require the use of oil or soap to
detect | eaks in cargo tank seans, piping, valves and accessories when
performng the Method 27 test. RSPA believes that oil or soap can be
very useful in locating | eaks, but that it would be an unnecessary
burden if required for all Method 27 tests. Accordingly, RSPA has not
adopt ed the suggested change.

Par agraph (i) prescribes that the heads and shell of all unlined
cargo tanks used for the transportation of materials corrosive to the
tank must be thickness tested. Consistent with changes nade to
Sec. 178.345-1(1)(2) in this final rule, a new paragraph (i)(4)(x) is
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added to specify that thickness testing rmust be perforned on connecting
structures of a carbon steel, self-supporting nmulti-tank cargo tank
not or vehicl e.

Requi renents for continuing qualification and mai ntenance of cargo
tank notor vehicles include periodic neasurement of the thickness of
heads and shells. This has focused attention on interpretation of
specification requirements for mninumthickness, especially of
speci fication MC 306, MC 307, MC 312 cargo tanks and their
pr edecessors.

In the specifications for MC 306, MC 307 and MC 312 cargo tanks
constructed of steel, mnimmthickness requirements for heads and
shells were expressed in terms of U S. Standard Gauges for sheet
material or, for some MC 312 units where plate material was specified,
interms of fractions of an inch. These data were found at Table |I and
Table Il in specifications for each of the respective types. Although
not explicitly stated in the regulatory text, the tabul ated val ues were
t he m ni mum nom nal sheet and plate sizes permtted for these cargo
tanks. For alum num values in Table | and Table Il were the ninimm
nom nal thickness expressed in decimals. The tol erances on ml|
t hi ckness and the mninumthickness after form ng were not covered.

Al t hough maj or steel purchase orders and steel m |l production controls
for sheet stock and thin plate are based on specific thicknesses and
tol erances rather than on standard gauges, manufacturing tol erances
have been established by the American Society for Testing and Materials
(ASTM for standard gauges and plate. For exanple, ASTM A480/ A480M
provi des general specifications for stainless steels and heat-resisting
steel plate, sheet and strip; Tables Al.2 and A1.17 in this
specification are of special interest to manufacturers of DOT

speci fication cargo tanks. For MC 307 and MC 312 cargo tanks which were
required to be designed and constructed in accordance with the ASME
Code, minimumm |l undertol erances are set forth in Section VIII
Division 1 at UG 16(c). The ASME values are nore restrictive than those
of ASTM A480/ A480M

In January 1991, the National Tank Truck Carriers, Inc. (NTTC
publ i shed a revision to their “~~Cargo Tank Mi ntenance Manual'' which
i ncluded a table of mnimmthicknesses for U S. steel gauges ranging
from3 through 30. The acconpanying narrative stated that the basic
information was " provided by DOT.'' A table, contained in
Sec. 173.24(c)(2) of the 1990 edition of the HVR was cited for gauges
12 through 30 with extrapol ati on being used to conplete the other
gauges. The val ues presented in that table were intended for relatively
severe col d-wor ki ng operations such as those experienced in formng the
top and bottom chimes of steel drums, not for cargo tank construction
However, since adopting 49 CFR 180 Subpart E--Qualification and
Mai nt enance of Cargo Tanks, the val ues published in the NTTC nmanua
have been used for thickness testing as required by Sec. 180.407(i). In
the NPRM RSPA proposed to add a new paragraph (i)(5) containing a
m ni mum t hi ckness table for steel and alum numfor the sizes of sheet
and pl ate which have been authorized for MC 300, MC 301, MC 302, MC
303, MC 304, MC 305, MC 306, MC 307, MC 310, MC 311, and MC 312 heads
and shells. The way in which mninumthickness has been set forth over
the years has varied. For exanple, steel thicknesses generally have
been expressed in terns of U S. Standard Gauge (USSG, but, in the case
of the MC 303 specification, both USSG val ues and deci mal val ues were
used. Thickness values for alum numnore often have been expressed in
deci mal s. However, in the case of the MC 302 specification, both USSG
val ues and deci mal values were tabul ated; and in the case of the MC 304
specification, the values for alum numwere required to be cal cul at ed
by multiplying the USSG values listed for nmld steel by a factor of
1.44

TTMA suggested several changes to the table for clarity. TTMA al so
recommended that the table be divided into two separate tables: one for
steel and one for alum num RSPA agrees with TTMA's reconmmendati on
Therefore, in this final rule, current paragraphs (i)(5) through (1)(7)
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are redesignated as paragraphs (i)(6) through (i)(8), and a new

par agraph (i)(5) containing two mninumthickness tables has been

added. The tables include all thicknesses found in the el even
specifications cited above, plus USSG nunber 7 which has been used by a
nunber of manufacturers. For steel, nominal thicknesses range from USSG
nunber 19 to 3/8"' plate; for alum num noninal thicknesses range from
0.078'' to 0.540"'

Section 180. 413

RSPA proposed to revise requirenents on the repair, nodification,
stretching or rebarrelling of cargo tanks. A comenter requested a
revision to the record requirements contained in proposed paragraph (b)
to require that the National Board ""R-1'' report be conpleted for al
repairs on ASME Code stanped cargo tanks. The commenter stated that
conpl eting the docurment will ensure that the repair and nmethod of
repair conforns to the National Board |Inspection Code and is approved
by an Aut horized Inspector. RSPA believes this revision is unnecessary
because Sec. 180.413 requires that any repair or nodification involving
wel di ng on the tank head nust be certified by a Regi stered | nspector
and that any repair or nodification to an ASME Code "“U ' stanped cargo
tank must be in accordance with the National Board Inspection Code. The
Nati onal Board requires the use of the ""R-1'" fornms for repairs and
nodi fications. Therefore, this commenter's recomendati on i s not
adopted in this final rule.

RSPA proposed to require that any repair, nodification, stretching
or rebarrelling of an ASME Code-stanped cargo tank nust be perforned by
arepair facility holding a National Board ~"R ' stanp. The Nationa
Board allows a facility other than a National Board "R ' stanp hol der
to make repairs and nodifications to ASME Code cargo tanks when
aut horized within a governmental jurisdiction. Jurisdictiona
aut horization is only recognized within state boundaries where the
repair facility is |located. Therefore, because nbst cargo tank notor
vehicles are operated in interstate commerce, RSPA has adopted the
proposal requiring repairs on DOT specification cargo tanks certified
to the ASME Code to be perforned only by a facility holding a valid
TR stanp.

Based on a letter from  TTMA stating that the regul ati ons provide no
di stinction between a ~ 100 percent rebarrel'' and the manufacture of a
new cargo tank, RSPA proposed to clarify the rebarrelling requirenents
and to differentiate between "““rebarrelling a cargo tank'' and
““manufacturing a cargo tank''. It was never RSPA's intent to inmply
that a repair facility holding only a National Board "R ' stanp would
be allowed to nmanufacture a new cargo tank or to performa "~ 100
percent rebarrel'' of a cargo tank. Such work can be performed only by
a manufacturer who is registered with DOT and holds an ASME " U
st anp. RSPA proposed adding a provision disallowing a repair facility
fromreplacing an entire cargo tank by performng a ~~ 100 percent
rebarrel.""’

However, based on coments received in the proposed clarification
the reference to a "~ 100 percent rebarrelled cargo tank'' has al so
caused confusion. Therefore, the proposed change is not adopted in this
final rule, but RSPA will seek to clarify this provision in a future
rul emaki ng.

CGA urged RSPA to add a new paragraph (e)(3)(v) specifying that
nodi fications of MC 338 cargo tanks nust conformto the specification
in effect at the time of manufacture or at the tine of nodification
CGA poi nted out that many cryogenic cargo tanks were operating under
DOT exenption prior to adoption of the MC 338 cargo tank specification.
Sone of these units do not conformto the design criteria in
Secs. 178.338-3 and 178.338-10. CGA stated that engineering and
manuf acturing costs to upgrade these cargo tanks to this new design
criteria would be too restrictive. Yet, CGA also stated that ““to
encour age continuous nodification and i nprovenent, nodifications to MC
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338 cargo tanks nmust be perforned in accordance with the specifications
in effect at the time of manufacture or at the time of nodification.'

Proposed Sec. 180.413 provides for a cargo tank to be nodified in
accordance with a current specification in effect at the tine the work
is done. For example, a feature on an MC 305 cargo tank may be nodified
in accordance with the MC 306 specification until August 31, 1995, and
after that date in accordance with the DOT 406 specification; an MC 330
cargo tank may be nodified in accordance with the MC 331 specification.
Simlarly, a cargo tank authorized under an exenption issued before
Cctober 1, 1984 for transportation of a cryogenic |iquid nust be marked
as a ~~DOT MC 338'' cargo tank in accordance with Sec. 180.405(d). The
only cryogenic cargo tank specification is the MC 338. Thus, no feature
of an MC 338 cryogenic cargo tank can be nodified in accordance with
any other specification. However, an MC 338 cryogenic cargo tank may be
repaired in accordance with either its original design specified in the
exenption under which it was manufactured or the MC 338 specification
requirenents in effect at the tinme of the repair. Therefore, CGA' s
suggest ed change is not adopted in this final rule.

CGA recommended a revision to paragraph (e)(6) to clarify that a
cargo tank manufacturer who wel ds attachments and appurtenances which
have no affect on the structural integrity or lading retention
capability of a tank is not required to have a National Board "R ' or
ASME " "U ' stanp. CGA al so suggested a revision to paragraph (e)(7) to
clarify that nmounting specifications should be governed by welding to
the cargo tank "““shell and head'' rather than the cargo tank ~“wall'".
RSPA agrees and paragraphs (e)(6) and (e)(7) are revised for clarity.

I'V. Docket HW 183D

On Septenmber 3, 1993, RSPA published an interimfinal rule that
amended requirenents concerning the registration of Registered
I nspectors and Design Certifying Engineers for certification of cargo
tank notor vehicles. RSPA extended the closing of the registration
peri od from Decenber 31, 1991 to Decenber 31, 1995. This action was in
response to a petition for rul emaking, P-1167, filed by NITTC. RSPA
stated in the rule that although an opportunity for public conment had
not been provi ded, RSPA was seeking public comment to the action. RSPA
further stated that any comments recei ved woul d be addressed al ong with
coments received to the NPRM under Docket HM 183C. The effective date
of this rule was Septenber 3, 1993. The comment period cl osed on
Cct ober 13, 1993; RSPA received no comments in regard to this action
Therefore, that extension remains in effect.

V. Rul emaki ng Anal yses and Noti ces
1. Executive Order 12866 and DOT Regul atory Policies and Procedures

This final rule is not considered a significant regulatory action
under section 3(f) of Executive Order 12866 and was not reviewed by the
O fice of Managenent and Budget. The rule is not considered significant
under the Regul atory policies and Procedures of the Departnent of
Transportation (44 FR 11034). A regulatory evaluation is available for
review in the docket.

2. Executive Order 12612

This final rule has been analyzed in accordance with the principles
and criteria contained in Executive Oder 12612 (" " Federalism"').
Federal |aw expressly preenpts State, local, and Indian tribe
requi renents applicable to the transportati on of hazardous materia
that cover certain subjects and are not "~ “substantively the sanme'' as
t he Federal requirenents. 49 U S.C. 5125(b)(1). These covered subjects
are:

(A) the designation, description, and classification of hazardous
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mat eri al

(B) the packing, repacking, handling, |abeling, marking, and
pl acardi ng of hazardous materi al

(C the preparation, execution, and use of shipping docunments
rel ated to hazardous material and requirenents respecting the number,
contents, and placerment of those docunents;

(D) the witten notification, recording, and reporting of the
uni ntentional release in transportation of hazardous material; or

(E) the design, manufacturing, fabricating, marking, maintenance,
recondi tioning, repairing, or testing of a packaging or a container
which is represented, marked, certified, or sold as qualified for use
in transporting hazardous nateri al

This final rule addresses the design, manufacturing, repairing, and
ot her requirements for packages represented as qualified for use in the
transportation of hazardous material. Therefore, this final rule
preenpts State, local, or Indian tribe requirenents that are not
““substantively the sane'' as Federal requirements on these subjects.
Section 5125(b)(2) of Title 49 U S.C. provides that when DOT issues a
regul ati on concerning any of the covered subjects after Novenber 16,
1990, DOT nust determ ne and publish in the Federal Register the
ef fective date of Federal preenption. The effective date may not be
earlier than the 90th day follow ng the date of issuance of the fina
rule and no later than two years after the date of issuance. RSPA has
determ ned that the effective date of Federal preenption of this fina
rule will be 90 days after publication in the Federal Register.

Because RSPA | acks discretion in this area, preparation of a
federal i smassessnent is not warranted.

3. Regulatory Flexibility Act

| certify that this final rule will not have a significant economnic
i mpact on a substantial nunber of small entities. There are no direct
or indirect adverse econonic inpacts for small units of government,
busi nesses, or other organizations.

4. Paperwork Reduction Act

Thi s anendnment inposes no changes to the information collection and
recordkeepi ng requirenents contained in the June 12, 1989 final rule,
whi ch were approved by the Ofice of Managenent and Budget (OVB) under
the provisions of 44 U S.C. chapter 35 and assi gned control nunber
2137-0014.

5. Regulation Identifier Number (RIN)

A regulation identifier nunber (RIN) is assigned to each regul atory
action listed in the Unified Agenda of Federal Regul ations. The
Regul atory Informati on Service Center publishes the Unified Agenda in
April and Cctober of each year. The RI N nunber contained in the heading
of this document can be used to cross-reference this action with the
Uni fi ed Agenda.
Li st of Subjects
49 CFR Part 171

Exports, Hazardous materials transportation, Hazardous waste,
I mports, Incorporation by reference, Reporting and recordkeepi ng
requirenents.
49 CFR Part 173

Hazardous materials transportation, Packagi ng and contai ners,
Radi oactive materials, Reporting and recordkeeping requirenents,
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Ur ani um
49 CFR Part 178

Hazardous materials transportation, Mtor vehicles safety,
Packagi ng and contai ners, Reporting and recordkeepi ng requirenents.

49 CFR Part 180

Hazardous materials transportation, Mtor carriers, Mtor vehicle
saf ety, Packagi ng and containers, Reporting and recordkeeping
requi renents.

In consideration of the foregoing, title 49, chapter | of the Code
of Federal Regul ations, is anended as set forth bel ow

PART 171-- GENERAL | NFORVATI ON, REGULATI ONS, AND DEFI NI TI ONS

1. The authority citation for part 171 continues to read as
fol | ows:

Authority: 49 U.S.C 5101-5127; 49 CFR 1.53.
2. In Sec. 171.7, in paragraph (a)(3) table, the first entry for

the ASME Code and the entry for the National Board Inspection Code are
revised to read as foll ows:

Sec. 171.7 Reference material.

a) * ok 0k

(3) Table of material incorporated by reference. * * *

Ameri can Soci ety of Mechani cal Engineers:

ASME Code, Sections Il (Parts A and B), V, VIII 173.32; 173.306; 173.315; 1
(Division 1), and I X of 1992 Edition of Anerican 178. 255; 178.270; 178.271
Soci ety of Mechanical Engineers Boiler and 178. 345; 178.346; 178. 347
Pressure Vessel Code and Addenda through Decenber 180. 417
31, 1993.

Nati onal Board of Boiler and Pressure Vesse
| nspect ors:

* * % *x * % %

Nati onal Board Inspection Code, A Manual for Boiler and 180.413
Pressure Vessel Inspectors, NB-23, 1992 Edition

PART 173- - SHI PPERS- - GENERAL REQUI REMENTS FOR SHI PMENTS AND
PACKAG NGS

3. The authority citation for part 173 continues to read as
fol | ows:
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Authority: 49 U S.C 5101-5127, 49 CFR 1.583.

4. In Sec. 173.33, a new paragraph (h) is added to read as foll ows:

Sec. 173.33 Hazardous materials in cargo tank notor vehicles.

* k *x * %

(h) Each liquid or vapor discharge opening in an MC 330 or MC 331
cargo tank and each liquid filling and liquid discharge line in an MC
338 cargo tank nust be provided with a renptely controlled interna
sel f-closing stop val ve, except when an MC 330 or MC 331 cargo tank is
mar ked and used exclusively to transport carbon dioxide, or except when
an MC 338 is used to transport argon, carbon dioxide, helium krypton
neon, nitrogen, and xenon. However, if the cargo tank notor vehicle was
certified before January 1, 1995, this requirenent is applicable only
when an MC 330 or MC 331 cargo tank is used to transport a flamabl e
liquid, flammable gas, hydrogen chloride (refrigerated liquid), or
anhydr ous amoni a; or when an MC 338 cargo tank is used to transport
fl ammabl e | adi ngs.

Sec. 173.33 [ Amended]

5. In addition, in Sec. 173.33, in paragraph (d)(3), a second
sentence is added at the end of the text preceding the table to read
"“The venting capacity requirements of the original DOT cargo tank
speci fication nust be net whenever a pressure relief valve is
nodi fied."".

Sec. 173.225 [ Amended]

6. In Sec. 173.225, in paragraph (e)(2), the phrase ~~MC 310, MC
311, MC 312 and DOT 412'' is revised to read “~~MC 307, MC 310, MC 311,
MC 312, DOT 407, and DOT 412''

7. In Sec. 173.315, paragraph (0)(1) and the first sentence in
paragraph (o) (2) are revised to read as foll ows:

Sec. 173.315 Conpressed gases in cargo tanks and portabl e tanks.

* *x * % %

(0)***

(1) Any hose, piping, or tubing used for |oading or unloading that
is mounted or carried on the notor vehicle may not be attached to any
val ve and nust be capped at all ends to prevent the entry of npisture,
except at the tinme of |oading or unloading. Except at the time of
| oadi ng and unl oadi ng, the pipe connection of each angle val ve nust be
closed with a screw plug which is chained or otherwi se fastened to
prevent mi spl acement.

(2) Each chlorine cargo tank angle valve nust be tested to be |eak
free at not less than 225 psig using dry air or inert gas before
installation and thereafter every 2 years when performning the required
periodic retest in Sec. 180.407(c) of this subchapter. * * *

* * *x * %

PART 178-- SPECI FI CATI ONS FOR PACKAG NGS

8. The authority citation for part 178 continues to read as
fol | ows:

Authority: 49 U S.C 5101-5127, 49 CFR 1.53.
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9. In Sec. 178.337-1, paragraph (e)(2) is anended by revising the
| ast sentence to read as foll ows:

Sec. 178.337-1 Ceneral requirenents.

* k *x * %
e * ok 0k

(2)* * *Insulating material used on tanks for chlorine nust be
corkboard or polyurethane foam with a mininumthickness of 4 inches,
or 2 inches m nimumthickness of ceramic fiber/fiberglass of 4 pounds
per cubic foot m ni mum density covered by 2 inches mininumthickness of
fiber.

* *x * % %

Sec. 178.337-1 [ Amended]

10. In addition, in Sec. 178.337-1, the follow ng changes are nade:

a. In paragraph (a)(3), the reference ~173.33(i)'"' is revised to
read ~178.337-1(e)(2)'' and the reference "~ 173.315(a) Table Note 11
is revised to read "~ 173.315(a) Table"'

b. I'n paragraph (e)(1), the reference "~ 173.315(a) Table, Note 11
is revised to read "~ 173.315(a) Table"'

Sec. 178.337-9 [Amended]

11. In Sec. 178.337-9, paragraph (b)(7)(i) is renoved, and
par agraphs (b)(7)(ii) and (b)(7)(iii) are redesignated as paragraphs
(b)(?)(|) and (b)(7)(ii), respectively.
. In Sec. 178.337-11, paragraph (a)(2) introductory text is
reV|sed to read as follows:

Sec. 178.337-11 Emergency di scharge control

(a)* * %

(2) Except for a cargo tank narked For carbon di oxi de only'
each liquid or vapor discharge opening in a cargo tank nust be equi pped
with a renptely controlled internal self-closing stop valve. This
requi renent does not apply to a cargo tank motor vehicle certified
before January 1, 1995, unless intended for use to transport a
flammabl e 1iquid, flamuable gas, hydrogen chloride, refrigerated
liquid, or anhydrous amonia. For cargo tanks intended for use in
chlorine service, see paragraph (a)(4) of this section
* * * * *

13. In Sec. 178.338-9, paragraph (c)(2) is revised to read as
fol | ows:

Sec. 178.338-9 Holding tine.

* *x * *x %

(C)***

(2) Sane design. The term  “sane design'' as used in this section
nmeans cargo tanks nade to the same design type. See Sec. 178.320(a)(3)
for definition of " design type'

* *x * *x %

14. In Sec. 178.338-11, in the introductory text in paragraph (c),
the first sentence is renoved and two new sentences are added to read
as follows:
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Sec. 178.338-11 Discharge control devices.

* k *x * %

(c) Except for a cargo tank used to transport the follow ng
refrigerated Iiquids: argon, carbon di oxide, helium krypton, neon
ni trogen, and xenon; each liquid filling and |iquid discharge |ine nust
be provided with a renpotely controlled internal self-closing stop
val ve. This requirenent does not apply to a cargo tank notor vehicle
certified before January 1, 1995, unless intended for use to transport
fl ammabl e | adings.* * *

* x * *x %

15. In Sec. 178.345-1, in paragraph (c), definitions for *~“Extrene
dynam c | oading'' and "~ Nornal operating loading'' are added, in
appropriate al phabetical order and paragraph (i)(2) is revised to read
as follows:

Sec. 178.345-1 GCeneral requirenents.

* *x * % %

C***
**5:2:*

Extrene dynam c | oadi ng nmeans the nmaxi mum singl e-acting |oading a
cargo tank may experience during its expected |ife, excluding accident
| oadi ngs.

* x * *x %
Nor mal operating |oading means the |oading a cargo tank may be

expected to experience routinely in operation.
* *x * *x %

(i)* * %

(2) The strength of the connecting structure joining rmultiple cargo
tanks in a cargo tank notor vehicle nmust nmeet the structural design
requirenments in Sec. 178.345-3. Any void within the connecting
structure rmust be vented to the atnosphere and have a drain | ocated on
the bottom centerline. Each drain rmust be accessible and rmust be kept
open at all times. The drain in any void within the connecting
structure of a carbon steel, self-supporting cargo tank nay be either a
single drain of at least 1.0 inch dianeter, or two or nore drains of at
| east 0.5 inch dianeter, 6.0 inches apart, one of which is located on
the bottom centerline.

*x * * % %

16. In Sec. 178.345-3, paragraphs (b) and (c) are revised to read

as follows:

Sec. 178.345-3 Structural integrity.

* *x * % %

(b) ASME Code design and construction. The static design and
construction of each cargo tank rmust be in accordance with Section
VIII, Division 1 of the ASME Code. The tank design must include
cal cul ati on of stresses generated by the MAWP, the weight of the
I adi ng, the weight of structures supported by the cargo tank wall and
the effect of tenperature gradients resulting fromladi ng and anbi ent
tenmperature extrenes. Wen dissimlar materials are used, their thermal
coefficients nust be used in the calculation of thermal stresses.

(1) Stress concentrations in tension, bending and torsion which
occur at pads, cradles, or other supports must be considered in
accordance with Appendi x G of Section VIII, Division 1 of the ASME
Code.

(2) Longitudinal conpressive buckling stress for ASME certified
vessel s nust be cal cul ated usi ng paragraph UG 23(b), Section VIII
Division 1 of the ASME Code. For cargo tanks not required to be
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certified in accordance with the ASME Code, conpressive buckling stress
may be cal cul ated using alternative anal ysis nmethods which are accurate
and verifiable. Wen alternative nethods are used cal cul ati ons rmnust
i nclude both the static | oads described in this paragraph and the
dynam c | oads described in paragraph (c) of this section.

(c) Shell design. Shell stresses resulting fromstatic or dynamc
| oadi ngs, or conbinations thereof, are not uniformthroughout the cargo

tank nmotor vehicle. The vertical, longitudinal, and lateral nornal
operating | oadi ngs can occur simultaneously and nust be conbi ned. The
vertical, longitudinal and | ateral extreme dynam c | oadi ngs occur

separately and need not be conbi ned.

(1) Normal operating |oadings. The follow ng procedure addresses
stress in the tank shell resulting fromnormal operating |oadings. The
ef fective stress (the maxi mum principal stress at any point) nust be
determ ned by the follow ng formul a:

S = 0.5(S<INF>y + S<INF>x) <plus-m nus> [0.25(S<I NF>y-S<I NF>x)\ 2\ +
S<I NF>S<SUP>2] <SUP>0. 5
Wer e:

(i) S =effective stress at any given point under the conbi nation
of static and nornal operating |oadings that can occur at the sane
time, in psi.

(ii) S<INF>y = circunferential stress generated by the MAW and
external pressure, when applicable, plus static head, in psi.

(iii) S<INF>x = The followi ng net |ongitudinal stress generated by
the following static and normal operating |oading conditions, in psi:

(A) The longitudinal stresses resulting fromthe MAW and externa
pressure, when applicable, plus static head, in combination with the
bendi ng stress generated by the static weight of the fully |oaded cargo
tank, all structural elenents, equipment and appurtenances supported by
the cargo tank wall;

(B) The tensile or conpressive stress resulting from normal
operating | ongitudi nal acceleration or deceleration. In each case, the
forces applied nmust be 0.35 tinmes the vertical reaction at the
suspensi on assenbly, applied at the road surface, and as transnmitted to
the cargo tank wall through the suspension assenbly of a trailer during
decel eration; or the horizontal pivot of the tractor or converter dolly
fifth wheel, or the drawbar hinge on the fixed dolly during
accel eration; or anchoring and support menbers of a truck during
accel eration and decel eration, as applicable. The vertical reaction
nust be cal cul ated based on the static weight of the fully |oaded cargo
tank, all structural elenents, equipnent and appurtenances supported by
the cargo tank wall. The foll ow ng | oadi ngs nust be incl uded:

(1) The axial |oad generated by a decel erative force;

(2) The bendi ng nonent generated by a decel erative force;

(3) The axial |oad generated by an accelerative force; and

(4) The bendi ng nonent generated by an accelerative force; and

(C) The tensile or conpressive stress generated by the bendi ng
nonent resulting fromnormal operating vertical accelerative force
equal to 0.35 tinmes the vertical reaction at the suspension assenbly of
atrailer; or the horizontal pivot of the upper coupler (fifth wheel)
or turntable; or anchoring and support menbers of a truck, as
appl i cabl e. The vertical reaction must be cal cul ated based on the
static weight of the fully | oaded cargo tank, all structural elenents,
equi prent and appurtenances supported by the cargo tank wall.

(iv) S<INF>S = The follow ng shear stresses generated by the
followi ng static and normal operating | oading conditions, in psi:

(A) The static shear stress resulting fromthe vertical reaction at
t he suspension assenbly of a trailer, and the horizontal pivot of the
upper coupler (fifth wheel) or turntable; or anchoring and support
menbers of a truck, as applicable. The vertical reaction nust be
cal cul at ed based on the static weight of the fully | oaded cargo tank
all structural elenments, equipnent and appurtenances supported by the
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cargo tank wall

(B) The vertical shear stress generated by a nornmal operating
accelerative force equal to 0.35 tines the vertical reaction at the
suspensi on assenbly of a trailer; or the horizontal pivot of the upper
coupler (fifth wheel) or turntable; or anchoring and support members of
a truck, as applicable. The vertical reaction nust be cal cul ated based
on the static weight of the fully |oaded cargo tank, all structura
el ements, equi pnent and appurtenances supported by the cargo tank wall;

(C) The lateral shear stress generated by a normal operating
| ateral accelerative force equal to 0.2 times the vertical reaction at
each suspension assenbly of a trailer, applied at the road surface, and
as transmitted to the cargo tank wall through the suspension assenbly
of a trailer, and the horizontal pivot of the upper coupler (fifth
wheel ) or turntable; or anchoring and support menbers of a truck, as
applicabl e. The vertical reaction nust be cal cul ated based on the
static weight of the fully |oaded cargo tank, all structural elenents,
equi pment and appurtenances supported by the cargo tank wall; and

(D) The torsional shear stress generated by the same |ateral forces
as described in paragraph (c)(1)(iv)(C of this section

(2) Extreme dynam c | oadi ngs. The foll owi ng procedure addresses
stress in the tank shell resulting fromextrene dynam c | oadi ngs. The
ef fective stress (the maxi mum principal stress at any point) nust be
determ ned by the follow ng formul a:

S = 0.5(S<INF>y + S<INF>x) <plus-mnus> [0.25(S<INF>y - S<INF>x)\2\ +
S<I NF>S\ 2\ ] <SUP>0. 5

\Wer e:

(i) S =effective stress at any given point under a conbination of
static and extrenme dynam c | oadi ngs that can occur at the same time, in
psi .

(ii) S<INF>y = circunferential stress generated by MAWP and
external pressure, when applicable, plus static head, in psi.

(iii) S<INF>x = the follow ng net |ongitudinal stress generated by
the following static and extrene dynam c | oading conditions, in psi:

(A) The longitudinal stresses resulting fromthe MAW and externa
pressure, when applicable, plus static head, in combination with the
bendi ng stress generated by the static weight of the fully |oaded cargo
tank, all structural elenents, equipnent and appurtenances supported by
the tank wall;

(B) The tensile or conpressive stress resulting fromextrene
| ongi tudi nal acceleration or deceleration. In each case the forces
applied nust be 0.7 tinmes the vertical reaction at the suspension
assenbly, applied at the road surface, and as transmtted to the cargo
tank wal |l through the suspension assenbly of a trailer during
decel eration; or the horizontal pivot of the tractor or converter dolly
fifth wheel, or the drawbar hinge on the fixed dolly during
accel eration; or the anchoring and support nembers of a truck during
accel eration and decel eration, as applicable. The vertical reaction
nust be cal cul ated based on the static weight of the fully |oaded cargo
tank, all structural elenents, equiprment and appurtenances supported by
the cargo tank wall. The foll owi ng | oadi ngs must be incl uded:

(1) The axial |oad generated by a decel erative force;

(2) The bendi ng nonent generated by a decel erative force;

(3) The axial |oad generated by an accelerative force; and

(4) The bendi ng nmonent generated by an accelerative force; and

(C) The tensile or conpressive stress generated by the bendi ng
nmonent resulting froman extreme vertical accelerative force equal to
0.7 times the vertical reaction at the suspension assenbly of a
trailer, and the horizontal pivot of the upper coupler (fifth wheel) or
turntabl e; or the anchoring and support nenmbers of a truck, as
appl i cabl e. The vertical reaction nmust be cal cul ated based on the
static weight of the fully |oaded cargo tank, all structural elenents,
equi pment and appurtenances supported by the cargo tank wall
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(iv) S<INF>S = The follow ng shear stresses generated by static and
extreme dynam ¢ | oading conditions, in psi:

(A) The static shear stress resulting fromthe vertical reaction at
t he suspension assenbly of a trailer, and the horizontal pivot of the
upper coupler (fifth wheel) or turntable; or anchoring and support
menbers of a truck, as applicable. The vertical reaction nust be
cal cul ated based on the static weight of the fully | oaded cargo tank,
all structural elements, equipnent and appurtenances supported by the
cargo tank wall;

(B) The vertical shear stress generated by an extreme vertica
accelerative force equal to 0.7 times the vertical reaction at the
suspensi on assenbly of a trailer, and the horizontal pivot of the upper
coupler (fifth wheel) or turntable; or anchoring and support members of
a truck, as applicable. The vertical reaction nust be cal cul ated based
on the static weight of the fully | oaded cargo tank, all structura
el ements, equi pnent and appurtenances supported by the cargo tank wall

(© The lateral shear stress generated by an extreme |latera
accelerative force equal to 0.4 tinmes the vertical reaction at the
suspensi on assenbly of a trailer, applied at the road surface, and as
transmtted to the cargo tank wall through the suspension assenbly of a
trailer, and the horizontal pivot of the upper coupler (fifth wheel) or
turntabl e; or anchoring and support nenbers of a truck, as applicable.
The vertical reaction nust be cal cul ated based on the static wei ght of
the fully |l oaded cargo tank, all structural elenents, equipnment and
appurtenances supported by the cargo tank wall; and

(D) The torsional shear stress generated by the same |ateral forces
as described in paragraph (c)(2)(iv)(C of this section

* * *x k* %

Sec. 178.345-3 [ Amended]

17. In addition, in Sec. 178.345-3, the follow ng changes are nade:

a. I n paragraph (a)(1l), the phrase at the begi nning of the sentence
" " Except as provided in paragraph (d) of this section, the'' is renpved
and replaced with the word " The''

b. In paragraph (a)(3), the wording " paragraphs (b), (c), and (d)
of this section'' is revised to read "~ paragraphs (b) and (c) of this
section'' each place it appears.

c. Paragraph (d) is renoved.

d. Paragraphs (e) through (g) are redesignated as paragraphs (d)
through (f), and in redesignated paragraph (d) the wording " “cargo tank
wal "' is revised to read "~ "cargo tank shell and heads''

18. In Sec. 178.345-5, a new paragraph (f) is added to read as
fol | ows:

Sec. 178.345-5 Manhol e assenbli es.

* * * *x %

(f) Al fittings and devi ces nmounted on a manhol e cover, coming in
contact with the | ading, nust withstand the sane static internal fluid
pressure and contain the same permanent conpliance markings as that
required for the manhole cover. The fitting or device manufacturer
shal | verify conpliance using the same test procedure and frequency of
testing as specified in Sec. 178.345-5(b).

Sec. 178.345-6 [ Amended]
19. In Sec. 178.345-6, in paragraphs (a) and (b), the second
sentence of each paragraph is revised to read " The design cal cul ati ons

of the support elements nmust include the stresses indicated in
Sec. 178.345-3(b) and as generated by the | oads described in
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Sec. 178.345-3(c)."'".

20. In Sec. 178.345-8, paragraphs (a)(3), (b) introductory text,
(b) (1), (c) introductory text, (c)(1), and (d)(3) are revised; and a
new paragraph (e) is added to read as foll ows:

Sec. 178.345-8 Accident damage protection.

a) * ok 0k

(3) Accident danmmge protection devices attached to the wall of a
cargo tank must be able to withstand or deflect away fromthe cargo
tank the | oads specified in this section. They rmust be designed,
constructed and installed so as to maxinize the distribution of |oads
to the tank wall and to minimnmze the possibility of adversely affecting
the lading retention integrity of the cargo tank. Accident induced
stresses resulting fromthe appropriate accident danage protection
device requirenents in conbination with the stresses fromthe tank
operating at the MAWP may not result in a tank wall stress greater than
the ultimate strength of the material of construction using a safety
factor of 1.3. Deformation of the protection device is acceptable
provi ded the devices being protected are not damaged when | oads
specified in this section are applied.

*x *x * % %

(b) Each outlet, projection or piping located in the | ower \1/3\ of
the tank circunference (or cross section perineter for non-circular
tanks) that could be danmaged in an accident that may result in the | oss
of lading nmust be protected by a bottom damage protection device,
except as provided by paragraph (a)(1l) of this section and
Sec. 173.33(e) of this subchapter. Qutlets, projections and piping nay
be grouped or clustered together and protected by a single protection
devi ce.

(1) Any bottom damage protection device nmust be able to withstand a
force of 155,000 pounds (based on the ultimte strength of the
material) fromthe front, side, or rear, uniformy distributed over
each surface of the device, over an area not to exceed 6 square feet,
and a width not to exceed 6 feet. Suspension components and structura
nmounti ng menbers may be used to provide all, or part, of this
protection. The device nust extend no |l ess than 6 i nches beyond any
conponent that nay contain lading in transit.

*x * * % %

(c) Each closure for openings, including but not limted to the
manhol e, filling or inspection openings, and each valve, fitting,
pressure relief device, vapor recovery stop valve or |ading retaining
fitting located in the upper \2/3\ of a cargo tank circunference (or
cross section perinmeter for non-circular tanks) nust be protected by
being | ocated within or between adjacent rollover danage protection
devi ces, or by being 125 percent of the strength that would be provided
by the otherwi se required damage protection device.

(1) A rollover damage protection device on a cargo tank notor
vehi cl e nust be designed and installed to withstand | oads equal to
twi ce the weight of the | oaded cargo tank notor vehicle applied as
follows: normal to the tank shell (perpendicular to the tank surface);
and tangential (perpendicular to the normal |oad) fromany direction.
The stresses shall not exceed the ultimate strength of the material of
construction. These design | oads nmay be considered to be uniformy
di stributed and i ndependently applied. If nore than one rollover
protection device is used, each device nust be capable of carrying its
proportionate share of the required | oads and in each case at | east
one-fourth the total tangential |oad. The design nust be proven capable
of carrying the required | oads by cal cul ati ons, tests or a conbi nation

of tests and cal cul ati ons.
* * * * %

d) * x %

(3) The structure of the rear-end protection device and its
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attachment to the vehicle nust be designed to satisfy the conditions
specified in paragraph (d)(1) of this section when subjected to an

i mpact of the cargo tank nmotor vehicle at rated payload, at a

decel eration of 2 “"g''. Such inpact nust be considered as being
uniformy applied in the horizontal plane at an angle of 10 degrees or
less to the longitudinal axis of the vehicle.

(e) Longitudinal deceleration protection. In order to account for
stresses due to longitudinal inpact in an accident, the tank shell and
heads must be able to withstand the |oad resulting fromthe design
pressure in conbination with the dynamic pressure resulting froma
[ ongi tudi nal deceleration of 2 “~"g''. For this loading condition, the
al | owabl e stress val ue used may not exceed the ultimte strength of the
mat erial of construction using a safety factor of 1.3. Performance
testing, analytical methods, or a conbination thereof, my be used to
prove this capability provided the nethods are accurate and verifiable.
For cargo tanks with internal baffles, the decelerative force may be
reduced by 0.25 "“g'' for each baffle assenbly, but in no case may the
total reduction in decelerative force exceed 1.0 ""g'"'

21. In 178.345-10, paragraphs (b)(3)(i) and (ii) are revised to
read as follows:

Sec. 178.345-10 Pressure relief.

* % *

*
b)***
3)***

(i) Each pressure relief device nmust be able to withstand dynam c
pressure surge reaching 30 psig above the design set pressure and
sust ai ned above the set pressure for at least 60 nmilliseconds with a
total volume of liquid released not exceedi ng one gallon before the
relief device recloses to a |eak-tight condition. This requirenent nust
be met regardless of vehicle orientation. This capability must be
denonstrated by testing. An acceptable test procedure is outlined in
TTMA RP No. 81--""Performance of Spring Loaded Pressure Relief Valves
on MC 306, MC 307, and MC 312 Tanks,'' May 24, 1989 edition.

(ii) After August 31, 1995, each pressure relief device nmust be
able to withstand a dynami c pressure surge reaching 30 psig above the
desi gn set pressure and sustai ned above the design set pressure for at
| east 60 milliseconds with a total volune of liquid rel eased not
exceeding one liter before the relief valve recloses to a | eak-tight
condition. This requirement nust be met regardless of vehicle
orientation. This capability nust be denponstrated by testing. TTMA RP
No. 81, cited in paragraph (b)(3)(i) of this section, is an acceptable
test procedure.

* *x * % %

—~ %

Sec. 178.345-13 [ Arended]

22. In Sec. 178.345-13, a heading is added to paragraph (c) to read
" Leakage test.''.
Sec. 178.345-14 [ Arended]

23. In Sec. 178.345-14, in paragraph (d), the foll owi ng changes are

made:
a. The paragraph heading ~“Milti-cargo tank cargo tank notor

vehicle'' is revised to read ~"Milti-tank cargo tank notor vehicle"'
b. At the end of the second sentence, the phrase "“unless all of
the cargo tanks are identical'' is revised to read "“unless all cargo

tanks are nmade by the sane nanufacturer with the same materials,
manuf act ured t hi ckness, mnimumthickness and to the sane
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specification''.
24. In Sec. 178.345-15, a sentence is added in the beginning of
par agraph (b)(2) and a new paragraph (e) is added to read as foll ows:

Sec. 178.345-15 Certification.

* x * *x %

(b)***

(2) For each ASME tank, a tank nmanufacturer's data report as
requi red by the ASME Code. * * *

* x * *x %

(e) Specification shortages. If a cargo tank is manufactured which
does not neet all applicable specification requirenments, thereby
requiri ng subsequent nmanufacturing involving the installation of
addi ti onal conponents, parts, appurtenances or accessories, the cargo
tank manufacturer may affix the name plate and specification plate, as
required by Sec. 178.345-14 (b) and (c), without the original date of
certification stanped on the specification plate. The nanufacturer
shall state the specification requirenments not conplied with on the
manufacturer's Certificate of Conpliance. Wen the cargo tank is
brought into full conpliance with the applicable specification, the
Regi stered | nspector shall stamp the date of conpliance on the
specification plate. The Registered |Inspector shall issue a Certificate
of Conpliance stating details of the particular operations perfornmed on
the cargo tank, and the date and person (manufacturer, carrier, or
repai r organization) acconplishing the conpliance.

25. In Sec. 178.346-1, new paragraphs (d)(9) and (10) are added to
read as foll ows:

Sec. 178.346-1 Ceneral requirenents.

* * *x * %
d * ok 0k

(9) Single full fillet lap joints w thout plug welds may be used
for arc or gas wel ded | ongitudi nal seanms w thout radiographic
exam nati on under the follow ng conditions:

(i) For a truck-mounted cargo tank, no nore than two such joints
may be used on the top half of the tank and no nore than two joints may
be used on the bottom half. They may not be l|ocated farther fromthe
top and bottomcenterline than 16 percent of the shell's circunference.

(ii) For a self-supporting cargo tank, no nore than two such joints
may be used on the top of the tank. They nmay not be | ocated farther
fromthe top centerline than 12.5 percent of the shell's circunference.

(iii) Conpliance test. Two test specinmens of the material to be
used in the manufacture of a cargo tank nust be tested to failure in
tensi on. The test specinens nust be of the sane thicknesses and joint
configuration as the cargo tank, and joined by the same wel di ng
procedures. The test specinens nay represent all the tanks that are
made of the same materials and wel di ng procedures, have the sane joint
configuration, and are made in the same facility within 6 nmonths after
the tests are conpleted. Before welding, the fit-up of the joints on
the test specinens nust represent production conditions that would
result in the least joint strength. Evidence of joint fit-up and test
results must be retained at the manufacturers' facility.

(iv) Weld joint efficiency. The | ower value of stress at failure
attained in the two tensile test specinens shall be used to conpute the
efficiency of the joint as follows: Deternmine the failure ratio by
dividing the stress at failure by the nechanical properties of the
adj acent netal; this value, when nultiplied by 0.75, is the design weld
joint efficiency.

(10) The requirenments of paragraph UM9(d), of Section VIII
Division 1, ASME Code do not apply.
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Sec. 178.346-2 [ Amended]

26. In Sec. 178.346-2, the paragraph (a) designation is renoved;
the phrase " “DOT 406 cargo tanks'' is revised to read " DOT 406 cargo
tank notor vehicles''; and in Table I, the heading ~"Rated capacity
(gallons)'' in the first colum is revised to read " Cargo tank notor
vehicle rated capacity (gallons)'"'.

27. In Sec. 178.346-10, the word “~“and'' at the end of paragraph
(b)(1) is renmoved, the period at the end of paragraph (b)(2) is renoved
and “7; and'' is added in its place, a new paragraph (b)(3) is added
and paragraphs (c)( 1) and (d)(1) are revised to read as foll ows:

Sec. 178.346-10 Pressure relief.

* *x * % %

b) * *x %

(3) Notwi thstanding the requirenents in Sec. 178.345-10(hb), after
August 31, 1996, each pressure relief valve nmust be able to withstand a
dynam ¢ pressure surge reaching 30 psig above the design set pressure
and sustai ned above the set pressure for at least 60 mlliseconds with
a total volune of liquid rel eased not exceeding one liter before the
relief valve recloses to a |leak-tight condition. This requirement mnust
be met regardless of vehicle orientation. This capability must be
denonstrated by testing. TTMA RP No. 81, cited at Sec. 178. 345-

10(b)(3) (i), is an acceptable test procedure.
C***

(1) Notwithstanding the requirenents in Sec. 178.345-10(d), the set
pressure of each primary relief valve must be not |ess than 110 percent
of the MAWP or 3.3 psig, whichever is greater, and not nore than 138
percent of the MAWP. The val ve nust close at not |ess than the MAWP and
remai n cl osed at | ower pressures.

* *x * *x %

(d)***

(1) Notwithstanding the requirenents in Sec. 178.345-10 (e) and
(g), the primary pressure relief valve nust have a venting capacity of
at least 6,000 SCFH, rated at not greater than 125 percent of the tank
test pressure and not greater than 3 psig above the MAWP. The venting
capacity required in Sec. 178.345-10(e) may be rated at these sane
pressures.

*x * * % %

28. In Sec. 178.346-13, paragraph (c) is revised to read as

fol | ows:

Sec. 178.346-13 Pressure and | eakage tests.

* * * *x %

(c) Leakage test. Cargo tanks equi pped with vapor collection
equi prent may be | eakage tested in accordance with the Environnent al
Protection Agency's "~ Method 27--Determ nation of Vapor Ti ghtness of
Gasol i ne Delivery Tank Using Pressure-Vacuum Test,'' as set forth in 40
CFR Part 60, Appendix A. Acceptance criteria are found at 40 CFR 60. 501
and 60. 601.

PART 180- - CONTI NUI NG QUALI FI CATI ON AND MAI NTENANCE OF PACKAG NGS

29. The authority citation for part 180 continues to read as
fol | ows:

Authority: 49 U S.C 5101-5127, 49 CFR 1.53.
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30. In Sec. 180.403, a new definition "~ Replacenent of a barrel’
is added, in the appropriate al phabetical order, to read as foll ows:

Sec. 180.403 Definitions.

* * *x k* %

Repl acenent of a barrel means to replace the existing tank on a
not or vehicle chassis with an unused (new) tank. For the definition of
tank, see Sec. 178.345-1(c), Sec. 178.337-1, or Sec. 178.338-1 of this
subchapter, as applicable.

* x * *x %

31. In Sec. 180.405, paragraph (h) is revised to read as foll ows:

Sec. 180.405 Qualification of cargo tanks.

* *x * % %

(h) Pressure relief system Properly functioning reclosing pressure
relief valves and frangi ble or fusible vents need not be repl aced.
However, replacement of reclosing pressure relief valves on M-
specification cargo tanks is authorized subject to the follow ng
requirenents:

(1) Until August 31, 1998, the owner of a cargo tank nmay replace a
recl osing pressure relief device with a device which is in conpliance
with the requirenents for pressure relief devices in effect at the tine
the cargo tank specification became superseded. If the pressure relief
device is installed as an integral part of a manhole cover assenbly,

t he manhol e cover nmust conply with the requirements of paragraph (g) of
this section.

(2) After August 31, 1998, replacenent for any reclosing pressure
relief valve nust be capable of reseating to a | eak-tight condition
after a pressure surge, and the volume of |ading rel eased may not
exceed one liter. Specific performance requirenents for these pressure
relief valves are set forth in Sec. 178.345-10(b)(3) of this
subchapt er.

(3) As provided in paragraph (c)(2) of this section, the owner of a
cargo tank may elect to nodify reclosing pressure relief devices to
nore recent cargo tank specifications. However, replacenent devices
constructed to the requirenents of Sec. 178.345-10 of this subchapter
nmust provide the mni mumventing capacity required by the origina
specification to which the cargo tank was desi gned and constructed.

* *x * % %

Sec. 180.405 [ Amended]

32. In addition, in Sec. 180.405 the follow ng changes are nade:
a. In paragraph (f)(1)(iii), the phrase "~ "prescribed in
Sec. 178.345-3 of the specification'' is revised to read "~ prescribed
in Sec. 178.345-3 of this subchapter or the specification''
b. In paragraph (f)(4) introductory text, the phrase "“and an

outlet is equipped ' is revised to read “~and except that an outlet is
equi pped' ' .

33. In Sec. 180.407, in the table in paragraph (c), imediately
under the subheading "~ Leakage Test'' in the first colum, the

following entry is added and the wording " All cargo tanks except MC
338"' is revised to read “TAll other cargo tanks except MC 338"’
paragraph (e)(1) is revised; paragraph (h)(2) is revised; paragraphs
(i)(5) through (i)(7) are redesignated as paragraphs (i) (6) through

(i)(8), respectively; the word ~“and'' is renpved at the end of
paragraph (i)(4)(viii); the period at the end of paragraph (i) (4)(ix)
is renoved and "~ °; and'' is added in its place; and new paragraphs

(i)(4)(x) and (i)(5) are added, to read as foll ows:
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Sec. 180.407 Requirements for test and inspection of specification
cargo tanks.

* k *x * %

(C) * ok 0k

Conpl i ance Dates--1nspections and Retests Under Sec. 180.407(c)

Test or inspection (cargo tank Date by which first test I nterval
speci fication, configuration, nmust be conpl eted (see period after
and service) note 1) first test
[ Add]

* * % *x * % *

Leakage Test:
MC 330 and MC 331 cargo Sept. 1, 1991........... 2 years
tanks in chlorine service.

Note 1: If a cargo tank is subject to an applicable inspection or test
requi rement under the regulations in effect on December 30, 1990, and
the due date (as specified by a requirement in effect on Decenber 30,
1990) for conpleting the required inspection or test occurs before the
conpliance date listed in Table I, the earlier date applies.

* * *x * %

(e) * * * (1) Wien the cargo tank is not equipped with a nanhol e or
i nspecti on opening, or the cargo tank design precludes an interna
i nspection, the tank shall be hydrostatically or pneumatically tested
in accordance with 180.407(c) and (9).
* x K* *x %

(h)***

(2) Cargo tanks equi pped with vapor collection equi pnent nmay be
| eakage tested in accordance with the Environnental Protection Agency's
““Method 27--Determ nation of Vapor Tightness of Gasoline Delivery Tank
Usi ng Pressure-Vacuum Test,'' as set forth in 40 CFR Part 60, Appendi X
A. Acceptance criteria are found at 40 CFR 60.501 and 60. 601.

*x * * % %

i * k%

gl4_; * k%

(x) Connecting structures joining multiple cargo tanks of carbon
steel in a self-supporting cargo tank notor vehicle.

(5) M nimmthicknesses for MC 300, MC 301, MC 302, MC 303, MC 304,
MC 305, MC 306, MC 307, MC 310, MC 311, and MC 312 cargo tanks are
shown in the tables below. The col ums headed " Specified Manufactured
Thi ckness'' tabul ate the m ni mum val ues required for new construction,
generally found in Tables |I and Il of each specification. "~“In-Service
M ni mum Thi cknesses'' are based on 90 percent of the manufactured
t hi ckness as specified in the DOT specification, rounded to three
pl aces.

Tabl e I.--M ni mum Thi ckness for MC 300, MC 303, MC 304, MC 306, MC 307,
MC 310, MC 311 and MC 312 Specification Cargo Tanks Constructed of Stee
and Steel Alloys

Nomi nal
deci mal I n-
Speci fi ed manufactured thickness (US gauge or equi val ent service
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i nches) for n ni mum
reference thickness
(i nches) (i nches)
10, 0. 0418 0. 038
18, 0. 0478 0. 043
1270 0. 0538 0. 048
16, 0. 0598 0. 054
1S, 0. 0673 0. 061
LA, 0. 0747 0. 067
1 7 0. 0897 0. 081
L. 0. 1046 0. 094
1 0.1196 0.108
10, 0. 1345 0.121
O 0. 1495 0. 135
. 0. 1644 0. 148
2 0.1793 0.161
G 0 T 0. 1875 0. 169
I 0. 2500 0. 225
B L. 0. 3125 0.281
G < 0. 3750 0. 338
Tabl e .--Mnimum Thi ckness for MC 301, MC 302, MC 304, MC 305, MC 306,

Il
MC 307, MC 311 and MC 312 Specification Cargo Tanks Constructed of
Al umi num and Al unmi num Al | oys

I n-

service

Speci fi ed manufactured thickness (inches) mi ni mum
t hi ckness

(i nches)

0. 078, . oo 0. 070
0. 087, . oo 0. 078
0. 006, . .o 0. 086
0. 109, . .o 0. 098
0. 180, . .o 0.117
0. L4, 0.127
0. A5 . 0. 136
0. L7 2. 0. 155
0. L7, 0. 156
0. 104, . 0.175
0. 206, . oo 0.194
0. 287 o 0. 213
0. 270, . o 0. 243
0. 360. . .. 0.324
0. 450. . .. 0. 405
0. 540. . .. 0. 486

Sec. 180.407 [ Amended]

34. In addition, in

a. I n paragraph (d)
equi pped'' is revised t

b. I n paragraph (e)
Sec. 180.407(f).'' isr
Sec. 180.407(f)."".

c. Paragraph (e)(4) is renoved, and paragraph (e)(5) is

Sec. 180.407, the foll owi ng changes are made:
1)(ii), the wording ~“and the cargo tank is not
read " “or the cargo tank is not equipped"’
2)(ii), the wording " “as specified
vised to read "“as specified in

O~ 0
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redesi gnated as paragraph (e)(4).
d. In paragraph (g)(1)(iv), the word ~“mininmum' is renoved.
35. Section 180.413 is revised to read as foll ows:

Sec. 180.413 Repair, nodification, stretching, or rebarrelling of
cargo tanks.

(a) General. For purposes of this section, “~“stretching'' is not
considered a “"nodification'' and ““rebarrelling'' is not considered a
““repair.'' Any repair, nodification, stretching, or rebarrelling of a

cargo tank rmust be perforned in confornmance with the requirements of
this section.

(b) Repair--(1) Non- ASME Code stanped cargo tanks. Any work
i nvol ving repair on an MC 300, MC 301, MC 302, MC 303, MC 304, MC 305,
MC 306, MC 307, MC 310, MC 311, or MC 312 cargo tank that is not ASME
Code stanped nust be perforned by:

(i) A cargo tank manufacturer holding a valid ASME Certificate of
Aut hori zation for the use of the ASME ““U "' stanp and registered with
DAT; or

(ii) Arepair facility holding a valid National Board Certificate
of Authorization for the use of the National Board "~"R ' stanp and
regi stered with DOT.

(2) ASME Code stamped cargo tanks. Any work involving repair on any
ASME Code stanped cargo tank nust be perfornmed by a repair facility
hol ding a valid National Board Certificate of Authorization for the use
of the National Board "R ' stanp and registered in accordance with
subpart F of part 107 of subchapter B of this chapter

(3) The follow ng provisions apply to cargo tank repairs:

(i) DOTr 406, DOT 407, and DOT 412 cargo tanks nust be repaired in
accordance with the specification requirenents in effect either at the
time of manufacture or at the tine of repair;

(ii) MC 300, MC 301, MC 302, MC 303, MC 305, and MC 306 cargo tanks
nmust be repaired in accordance with either the original specification
or with the DOT 406 specification in effect at the time of repair

(iii) MC 304 and MC 307 cargo tanks nust be repaired in accordance
with either 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 nust be repaired in
accordance with either the original specification or with the DOT 412
specification in effect at the tinme of the repair

(v) MC 338 cargo tanks nust be repaired in accordance with the
specification requirenments in effect either at the tine of manufacture
or at the tine of repair; and

(vi) MC 330 and MC 331 cargo tanks nust be repaired in accordance
with the repair procedures described in CGA Technical Bulletin TB-2 and
the National Board Inspection Code--Provisions for Repair of Pressure
Vessel s. Each cargo tank having cracks or other defects requiring
wel ded repairs nmust nmeet all of the requirenents of Sec. 178.337-16 of
this subchapter (in effect at the tinme of the repair), except that
postwel d heat treatment after minor weld repairs is not required. Wen
any repair is made of defects revealed by the wet fluorescent nagnetic
particle inspection, including those by grinding, the affected area of
the cargo tank must again be exam ned by the wet fluorescent nagnetic
particle method after hydrostatic testing to assure that all defects
have been renoved.

(4) Prior to any repair work, the cargo tank nmust be enptied of any
hazardous material |ading. Cargo tanks containing flammable or toxic
| adi ng nust be purged.

(5) Any repair of a cargo tank involving welding on the shell or
head nust be certified by a Registered Inspector. Any repair of an ASME
Code ""U ' stanped cargo tank nust be in accordance with the Nationa
Board | nspection Code.

(6) The suitability of any repair affecting the structura
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integrity of the cargo tank nust be determ ned by testing as prescribed
in Sec. 180.407.

(c) Maintenance or replacenent of piping, valves, hoses or
fittings. In the event of repair, maintenance or replacenent, any
pi pi ng, valve, or fitting nust be properly installed in accordance with
t he provisions of the applicable specification before the cargo tank is
returned to hazardous materials service. After maintenance or
repl acenent whi ch does not involve welding on the cargo tank wall, the
repai red piping, valves or fittings, the replaced segnent of the piping
nmust be | eak tested. After repair or replacenent of piping, valves or
fittings which involves welding on the cargo tank wall, the entire
cargo tank, including the repaired or replaced piping, valve or
fitting, nust be pressure tested in accordance with the applicable
speci fication. Hoses permanently attached to the cargo tank rust be
tested either before or after installation

(d) Modification, stretching, or rebarrelling. Mdification
stretching or rebarrelling of a cargo tank must conformto the
foll owi ng provisions:

(1) Non- ASME Code stanped cargo tanks. If the nodification
stretching, or rebarrelling will result in a design type change, then
it must be approved by a Design Certifying Engineer. Any work involving
nodi fication, stretching, or rebarrelling on an MC 300, MC 301, MC 302,
MC 303, MC 304, MC 305, MC 306, MC 307, MC 310, MC 311, or MC 312 cargo
tank that is not ASME stanped nust be perforned by:

(i) A cargo tank manufacturer holding a valid ASME Certificate of
Aut hori zation for the use of the ASME ““U "' stanp and registered with
DOT; or

(ii) Arepair facility holding a valid National Board Certificate
of Authorization for the use of the National Board "R ' stanp and
regi stered with DOT.

(2) ASME Code stanped cargo tanks. The nodification, stretching, or
rebarrelling on any ASME Code stanped cargo tank nust be performed by a
repair facility holding a valid National Board Certificate of
Aut hori zation for the use of the National Board "R ' stanp and
regi stered in accordance with subpart F of part 107 of subchapter B of
this chapter. If the nodification, stretching, or rebarrelling wll
result in a design type change, then it nmust be approved by a Design
Certifyi ng Engi neer.

(3) All new material and equi prment, and equi prent affected by the
nodi fication, stretching or rebarrelling nust conformw th requirenents
of the specification in effect at the time of such work. In addition
the nodification, stretching or rebarrelling nust be perfornmed such
that the cargo tank, as nodified, stretched or rebarrelled, neets the
applicable structural integrity requirenents (Sec. 178.337-3,

Sec. 178.338-3, or Sec. 178.345-3 of this subchapter) of the
specification in effect at the time of such work. The work must conform
to the requirenents of the applicable specification as foll ows:

(i) For specification MC 300, MC 301, MC 302, MC 303, MC 305 and MC
306 cargo tanks, the provisions of either specification MC 306 or DOT
406 until August 31, 1995 and, thereafter to specification DOT 406
only;

(ii) For specification MC 304 and MC 307 cargo tanks, the
provi sions of either specification MC 307 or DOT 407 until August 31
1995 and, thereafter to specification DOT 407 only;

(iii) For specification MC 310, MC 311, and MC 312 cargo tanks, the
provi sions of either specification MC 312 or DOT 412 until August 31
1995 and, thereafter to specification DOT 412 only; and

(iv) For specification MC 330 cargo tanks, the provisions of
speci ficati on MC 331.

(4) The person perforning the nodification, stretching, or
rebarrelling nust:

(i) Have know edge of the original design concept, particularly
with respect to structural design analysis, material and wel di ng
pr ocedur es;
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(ii) Assure conpliance with the rebuilt cargo tank's structura
integrity, venting, and acci dent danmmge protection requirenments;

(iii) Assure conpliance with all applicable Federal Mtor Carrier
Saf ety Regul ations for any newWwy installed safety equi prent;

(iv) Performall retest procedures on each cargo tank in accordance
with the applicable specification and Sec. 180. 407;

(v) Change the existing specification plate to reflect the cargo
tank as nodified, stretched or rebarrelled. This rmust include the nane
of the person doing the work, his DOT registrati on nunmber, date, retest
i nformation, etc. A supplenental specification plate may be installed
i medi ately adjacent to the existing plate(s), or the existing
specification plate may be renoved and replaced with a new plate; and

(vi) On a variable specification cargo tank, install a suppl enmental
or new vari abl e specification plate, and replace the specification
listed on the original specification plate with the words "~ see
vari abl e specification plate'’

(5) The design of the nodified, stretched, or rebarrelled cargo
tank rmust be approved by a Design Certifying Engineer registered in
accordance with subpart F of part 107 of subchapter B of this chapter.
The Design Certifying Engineer nmust certify that the nodified,
stretched, or rebarrelled cargo tank neets the structural integrity
requi renents of the applicable specification. The person performng the
nodi fyi ng, stretching or rebarrelling and a Registered |Inspector nust
certify that the cargo tank is in conpliance with this section and the
appl i cabl e specification by issuing a supplenmental nanufacturer's
certificate. The registrati on number of the Regi stered | nspector and
t he person perfornming the nodification, stretching, or rebarrelling
must be entered on the certificate. Wen a cargo tank is rebarrelled,
it must be designed, constructed and certified in accordance with a
cargo tank specification currently authorized for construction in Part
178 of this subchapter

(6) If the mounting of the cargo tank on the cargo tank notor
vehi cl e invol ves wel ding on the cargo tank head or shell, then the
mounti ng rmust be perforned as foll ows:

(i) Non- ASME Code stanped cargo tanks. For a non- ASME Code stanped
cargo tank--

(A) By a cargo tank nmanufacturer holding an ASME ““U "' stanp,
regi stered with DOT, and under the direction of a Design Certifying
Engi neer; or

(B) By a repair facility holding an ASME ~"U ' stanp or a Nationa
Board ""R ' stanp, registered with DOT, and under the direction of a
Desi gn Certifying Engi neer

(ii) ASME Code stanped cargo tank. For an ASME Code stanped cargo
tank, by a repair facility holding a National Board ~"R ' stanp,
regi stered in accordance with subpart F of part 107 of subchapter B of
this chapter, and approved by a Design Certifying Engi neer

(7) I'f the mounting of a cargo tank on a cargo tank notor vehicle
does not involve welding on the cargo tank head or shell, or a change
or nodification of the nethods of attachment, then the nounting shal
be in accordance with the original specification or with the
specification in effect at the time of the nounting. If the mounting
i nvol ves any change or nodification of the nmethods of attachnent, then
t he nounting rmust be approved by a Design Certifying Engineer

(8) Prior to any nodification, stretching, or rebarrelling a cargo
tank rmust be enptied of any hazardous material |ading. Cargo tanks
contai ning flammbl e or toxic |ading rmust be purged.

(9) Any nodification, stretching, or rebarrelling on the cargo tank
i nvol ving wel ding on the shell or head nust be certified by a
Regi stered I nspector. Any repair of an ASME Code ""U ' stanped cargo
tank rmust be in accordance with the National Board |nspection Code.

(10) The suitability of nodification, stretching, or rebarrelling
affecting the structural integrity of the cargo tank rmust be determ ned
by testing as prescribed for new manufacture in the applicable
speci fication.
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(e) Records. Each owner of a cargo tank nust retain at its
princi pal place of business all records of repair, nodification
stretching, or rebarrelling made to each tank during the time the tank
is in service and for one year thereafter. Copies of these records nust
be retained by a nmotor carrier, who is not the owner of the cargo tank
at its principal place of business during the period the tank is in the
carrier's service. The seller of a cargo tank shall provide the
purchaser a copy of the cargo tank Certificate of Conpliance, and al
repair, inspection and test reports upon sale as an MC or DOT cargo
t ank.

| ssued in Washi ngton, DC on Cctober 21, 1994, under authority
del egated in 49 CFR Part 1
D. K. Shar ma,
Adm ni strator, Research and Special Prograns Adm nistration
[ FR Doc. 94-26625 Filed 10-28-94; 1:21 pnj
Bl LLI NG CODE 4910- 60-P
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