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On September 6, 1994, a vehicle operated by PENNCO,Inc., (thecarrier) was traveling 
nonh on Inrersrate 4 near Deltona, Florida, when the cargo rank semitrailer separated into two 
pieces, releasing 4,500 gallons of fluorosilicic acid onto the highway. Several vehicles uaveled 
through the spilled acid before the highway was closed. The highway remained closed for about 
18 hours. and 1.000 people were evacuaud from a 1-mile area around the spill site. Of 82 
people [reared at local hospitals. 6 were admitted and released after being treated for respiratory 
distress; no serious injuries resulted from the exposure. The environmental cleanup c o s ~  were 
about $250.000. 

The Department of Transportation (DOT) specification MC 312 cargo tank was 
manufacrured by Pullman Trailmobile, Inc.. of North Kansas Ciry, Missouri. in February 1980. 
The 5,000-gallon cargo tank, which hsd a single compamnent lined with synchetic rubber. was 
constructed of carbon steel; h e  tank heads and walls had a 3116-inch nominal thickness. Twelve 
"hat-shaped" (cross-section) ring Mcncn were welded directly to the ouuide of the tank shell. 
The National Transportation Safety E a ~ r d ' sinvestigation revealed that the ring stiffeners had 
been modified afrer initial consauction by welding a circumferential pad between each stiffener 
and the tank shell; investigators found no records of the modification. 

The cargo tank failure oazlnrd in the tank shell under the ninth ring stiffener (counung 
from the front of he  tank), w h i 4  is locatedjust ahead of the mar tandem and the top fi-s. 
The tank shell under this ring stiffener was exmrnely corroded, especially on the bonom half 
of the tank, where, in some areas, the mnk shell had been reduced to islands of corrded metal 



adhering to the rubber lining. The ring stiffener at the bottom of the cargo rank had c o d e d  
completely through the material in places; it had been partially patched by welding formal sheet 
steel over the corroded area. 

The Safety Board's metallurpical examination rcvcaled that the corrosion of the tank 
shell and pad beneath the ninrh ring stiffener had penetrated from the ourside surface 10 tbe 
inside of the tank shell. There were no signs of corrosive attack originating at the inside surface 
of the tank shell in the area of the sepsration. The examination also showed that rhe separation 
of the cargo tank was the result of fatigue cracking that initiated from the area of severe 
corrosion attack to the tank shell material at the bottom of the rank. The fatigue cracking had 
progressed up each side of rhe cargo tank, coverbg slightly more than one-half the tank 
circumference before the tank separasd completely. The remainder of the tank shell separatd 
in overstress. 

Because the cargo tank sepatcd u d e r  a stiffening ring that was adjacent to the top 
fittings, the Safery Board considered thc possibility that cargo spillage was a factor in the rank 
failure and examined the exterior of the cargo taak for corrosion at other lccations. lnvesugaton 
found that many ring stiffeners along the length of the cargo tank were corroded completely 
thmugh the material and that the b o ~ o mof several otbcr ring stiffenen bad ken parchgf in a 
manner similar to that used on tbe'ring stiffaicr at ihc fail- location. A patch on a ring 
stiffener several feet away from the mp fifinings was m o v e d  for comparison with the failure 
location. The examination revealed chat the ring stiffener under the patch bad corroded 
completely through the material. The pad welded W e e n  That ring stiffener and the tank shell 
was so heavily corroded that it crumbkd when toucbd. Also. the rank shell under h s  pad had 
corrosion pitting on the entire area examined. 

This cargo tank failure is similar to that of a cargo rank rhar released its entire load of 
5.000 gallons of hydrochloric acid near Beaumont, Texas, on March 9, 1983. In that incident, 
a rubber-lined DOT specification MC 312 cargo rank failed circumferenrially around 8 feet of 
the bottom of the rank shell. releasing the cargo. The failure ocrurred under a "hat-shaped" ring 
stiffener a t  the approximare midpoint of the rank. While the cargo tank involved in h e  Beaumont 
incident did not have corrosion damage completely through the tank shell or ring stiffeners as 
found on the cargo rank involved in the Deltona incident, S a f q  Board metallurgical examination 
of the Beaumont tank showed that rhe inner surface of the ring stiffener and the outer surface 
of the tank shell under the ring stiffener were heavily corroded and thar corrosion had reduced 
the tank shcll thickness by about 50 percent. The inrerior surface of the Beaumont cargo tank 
shell near [he failure site was not corroded. 

The Safety Board found Lbat tbc corrosion of the material on the inside of h e  Beaumont 
cargo tank ring stiffener "was initiated by trapped water a d o r  water vapor w i t h  the air 
caviry. " The Safety Board concluded: 

Thc presence of extensive n156ng on external surfaces of the cargo tank sheer 
material at locations hat arc inaccessible to normal inspection techniques 



prescribed by Federal ~gulauons is hazardous, that additional cargo tank failures 
may occur, and rhar immediate comtive action should be laken. This concern 
relates specifically to all mild and high strength, low alloy steel cargo tanks where 
air cavities are formed not only by ring stiffems but also by upper couplers, 
suspension subframes, trailer support mountings, or the attachment of other 
appurtenances. 

As a result of the investigation of the h id tnr  near Beaumont, the Safety Board recommended 
on May 10, 1983. that the Research and Sptcial Programs Administration (RSPA): 

Revise 49 CFR Section 178.340-6, 'Suppans and Anchoring,' and 49 CFR 
Section 178.34&7, "Circumferential Rcinforcemenu,' of 49 CFR Section 
178.340. "General Design and Conmuction Rquirementr." to prohibit 
appurtenance design configuratiuns that create air cavities adjacent to exoernal 
cargo tank sheet material and to eliminate exceptions based on provisions for 
venting or draining. 

On June 12, 1989. RSPA published major revisions to cargo rank conauction 
requirements' that addressed, inpan. Safety Recommendation H-83-29. ?he amended regulations 
prohibit the use of "hat-shaped" or open-channel ring stiffeners that prevent visual examination 
of the tank shell on cargo tanksma& of carbon ml.However, the amended regulations do not 
prohibit the use of other appurrcnaDce configurations that create air cavities adjacent to the 
exterior cargo tank sheet material, nor do they e l i t e  exceptions based on provisions for 
venting or draining. Funher, the effective date of these changes was postponed several times, 
authorizing manufacturers to continue making cargo tankswith "hat-shaped" ring stiffeners until 
August 31. 1995. Because RSPA also failed to address this issue in subscquenr miemakings 
pertaining to rhe design and inspection of cargo tanks? Safety Recommendation H-83-29 was 
classified "Closed--~UnacceprabIe Action" on January 31, 1994. 

As a result of the investigation of the incident near ~eaumont. Texas, the Safety Board 
also recommended that RSPA: 

Revise 49 CFR Sation 177.824, "Retesting and Inrpection of Cargo TanLF, * lo: 

- -.-. . . 

' Docket No. HM-183,183.4, FdnrJ Regisrrr, Vol. 54, NO.111, dared June 12, 1989, p a p  24982. 
Docket No. HM.183, 183A, rtvlh!.. and HM DaL(No. HM.183C. Fdeml Reglsrcr, Vol. 59. 

No. 2 12. dared November 3, 1994, p* 55162. 



(1) 	 hquire that all hazardous materials cargo tanks of mild and high 
strength, low alloy steel be subjected to several periodic external 
visual inspecriont annually. 

(2) 	 Require that the thickness of cargo rank shect material be i r t e d  
once a ycar using uluasonic or equivalent techniques. 

(3) 	 Require rneasurewnt of the thickness of appurtenances [including 
ring stiffeoen] once each year that form air cavities adjacent to 
external uugo rank sheet material. If the thickness of the 
appurtenaw material has corroded to a predetermined percentage 
of its manufactured thickness, require that access to the tank sheet 
material within hair cavity be made and that the thickness of the 
tank sheet mattriol be measured. 

(4) 	 Require that cargo tanks be placed out of service when the 
thickress of the tank sheet material has corroded to a speclfic 
predetermiaed pcxmrage (consistent with s m s  levels that will 
insun opuadoml safety) of its manufactured thickness. 

On June 12, 1989, RSPA issued a f d  rule, effective Decemkr 31, 1990,' that 
significantly improved the irupection and tcst requiremenfi for cargo ranks. The changes 
included reducing rhe inspection interval for external visual inspections on cargo ranks from 5 
years to 1 year or less; reducing the inspection inlerval for internal visual inspections of cargo 
tanks in corrosive product service frmn 5 years to 1 ycar: requiring measurement of the 
thickness of a cargo tank shell wkcn corrosion is ob~ lved  on rbe rank shell during a visual 
inspection; requiring biannual IhicbKss measurements of a cargo rank in corrosive product 
service; and requiring the removal of those cargo tanks that fail to meet the prescribed 
specifications for thickness from hatardous materials service (49 CFR 180.407 and 180.405(i)). 
In a letter dated November 30, 1989, RSPA advised the Safety Board that the new cargo lank 
inspection and testing requiremats wwld =quire cargo rank thickness tests every 2 years for 
all cargo ranks in cormsive service and chat the thickness tests would mclude appurtenance 
attachments. Because these changes improved cargo tank inspection and testing requirements. 
Safery Recornmendarion H-83-30 was classified "Closed--Acceptable Action" on Drcember 21. 
1990. 

However, the cargo tank &&nt in Deltona pointr out a deficiency in h e  recent 
revisions to cargo tank inspection testing rcquircmenu. The revised cargo unk periodic 
lhjckness testing requirements only apply to unlined cargo tanks that are used in corrosive 

' lnirial cffcctive d m  for the scctio~on cargo tank testing and inspetrion was December I ? .  1989 
Amendments to HM.183,183A,published on Seprembcr 7. 1990,pospncd he effective date until 
December 31, 1990. 



service; lined cargo tanks. such as r h o s  involved in the Deltona and Beaumont incidents, are 
not required to have periodic thickuess tests. According to the manager of the Federal Highway 
Administration's cargo tank inspection program, the periodic thickness test requirements were 
intended to address concerns perraining lo reduced thiclcncss of unlined cargo tanks from internal 
corrosion caused by the cargo uamporrsd. Thus, while the changes in the regulations addressed 
most aspects of Safety Recommendation H-83-30concerning the inspection of cargo tanks, rhe 
new regulations do not adequately addms r l u  need to identify corrosion in areas hidden from 
view by appurtenances (including ring stiffeners). 

The Safety Board is conccrncd that while the DOT has mognized the safety problem 
with the design of the "hat-shaped" ring stiffener, manufacturers may continue to make cargo 
tanks with b s  type ring stiffener until August 31, 1995. Moreover, cargo tanks with such ring 
stiffeners can be used indefinitely to unosport hazardous paterials on public highways without 
being inspected to determine that thc thickness of the rank shell under the ring stiffeners is 
adequate to ensure the tank's inkgrity. The Safety Board believes hat all pars  of a aailer 
carrying hazardous materials should be subject to required periodic verification of integriry, 
especially areas of rhe tank shcll that arc hidden by ring stiffeners or other appurtenances. The 
Beaumont and Deltona inciderus d~nonstrate the possible adverse coxwquences of thc failure 
to detect rank shell deterioration. . . - . 

. . . .-

The Safety Board is aware of thc difficulty and expense associated with cutting porn in 
or removing ring stiffeners and other appurtenances to perfom thickness testing on the tank 
shell. The Board noted during its laboratory examination of the cargo tanks involved in the 
Deltona and Beaumont incidents that m s i o n  on rhc internal surface of the ring stiffeners at 
the failure sites resulted in a loss of material thickness of the ring stiffener. 'Ihe Safety Board 
therefore believes that loss of m e r i a l  h ichess  in a ring sriffener or other appurtenance is a 
strong indication that corrosion in rh sir cavity under an appurtenance may be resulting in a 
comparable loss of thickness in the tank sheet material. Therefore, where h e  cargo tank shell 
under a ring stiffener or other appurtenance is not accessible through inspection porn, a 
measured loss in material thickness of a predetermined percentage of an appurtenance's 
manufactured thickness should be suff~ient justification to require access to the tank sheet 
material within the air cavity to msurr that the rank is strucrurally sound. 

To prevent similar camstrophic tank failures and subsequent release of hazardous 
materials. the Safery Board believcs rhat any cargo tank constructed of mild- and high-strength, 
low-alloy steel and equipped with ring stiffeners or other appurtenances that create air cavities 
adjacent to a tank shell and do wt allow for inspection of the lank shell for indications of 
external corrosion should be subjat to periodic thickness tesu to ensure the integrity of the tank. 



Therefore, the National Tramponation Safety Board recommends that the Federal 
H~ghway Administration: 

Revise inspection and testing quirements for all cargo tanks constructed of mild- 
and high-strength, low-alloy steel that an used to -port hazardous materials 
to require at least once each year, or immediately when visual inspections indicate 
corrosion, measurement of the chickt~ss of appunenances (including ring 
stiffeners) that form air cavities adjacent to external cargo rank sheet material 
when the cargo tank sheet material cannot be visually inspected. If the thickness 
of the appurtenance material has corroded to a predetermined percentage of its 
manufactured thickness, require that access to the tank sheet material withim the 
air cavity be made and that the thickness of the tank sheet material be measured. 
(Class 11, Priority Action) (H-95-14) 

Chairman HALL, Vice Chairman FRANCIS, and Member HAMMERSCHMIDT 
concurred in th~srecommendation. 

By: Jim H 1 
' w 


