Date: 3/25/98

Discipline: Construction  , Engineering-Environmental, Fire Protection, Industrial Hygiene, Safety

Activity: HTRW Construction Activities - Drums/Tanks Demolition and Removal

Topic: Cold Weather Tank Removal, Fire and Explosion Hazard

Background: Cold weather operations for activities such as removing underground storage tanks (USTs) are not forbidden by current specifications.  Corps specifications and other standard specifications and regulations do not discuss cold temperature USTs removal problems.  The standard air monitoring instruments, both for lower explosive limit (LEL) and various gases are not certified for use in cold temperatures.

  A UST removal project had started in late autumn and carried over into winter.  The temperature had been approximately -13F for several days before the incident; there was little snow cover.  The project involved removing a reinforced concrete building, which housed pumps and other fuel handling equipment.  The building itself was mostly underground.  Under the floor slabs of the building were the ends of one 25,000-gallon rule tank (25K) and two 50,000-gallon tanks (50K WEST and EAST).  The tanks held JP-4 or JP-4-water condensate and were not to be reused.

Prior to the incident, the building and the slab had been removed, the tops of the three tanks exposed and the tanks pumped down.  The manholes and openings were covered with plywood and/or plastic sheeting, but not tightly sealed.  The plan was to enlarge the excavation, making a ramp towards the west, then push and drag the tanks out of the excavation, where further cleaning would be done.  Cold temperatures slowed the excavation work.  The first tank, 25K, could not be pushed up the ramp.  The direction of removal was then changed from west to east, because removal was perceived to be easier in that direction.  The 50K EAST UST, which had not been moved, was then covered with 2 feet of soil and included in the new ramp.  The 25K UST was then pushed so that it lay partly over the 50K EAST UST, then work ceased for the night.  The next morning it was decided to torch cut holes for pulling shackles in the end structure of the 25K UST.  The end structure was a grillwork of steel beams; this burning did not penetrate the tank.

The location of burning was almost directly above the manhole of the 50K EAST UST, although this was not obvious because of the two feed of soil cover.  During the torch cutting, there was an explosion that filled the excavation with smoke and soot, melted snow to about 50 feet from the center, and blew the soil away from manhole of the 50K EAST UST.  The cause of the explosion was vapor from the 50K EAST UST that was leaking from the manhole.  Sparks from the torch ignited the vapor, the flash traveled down into the 50K EAST UST despite the soil cover, then ignited the tanks interior.  Neither of the two workers in the excavation was injured by the incident. 

Lesson Learned: Require the contractor to follow the requirements in CEGS-01351 Section 1.18 to the letter.  If more detail information is required see EM 1110-3-178 Removal of Underground Storage Tanks (USTs).  Do not allow generic references such as all removal procedures will be according to API-1604" API-1604 is a very general specification that presents various safe underground tank removal methods; it is not a cook-book that provides definite instructions regarding how to do any particular job.  API 1604 does not cover tank removal situations such as multiple tanks or structures located over tanks.  Require full details of all the contractor’s tank removal plans in the Activity Hazard Analyses in the Site Safety and Health Plan.  Do not allow the contractor to drag the USTs out of the hole, but to have the proper equipment to lift the tanks.

Recommended Action in the Future: We do not recommend undertaking cold weather UST removals when the temperature is below +15F, but if it becomes necessary, the following should be kept in mind:

- Key contractor site personnel should have arctic or sub-arctic winter experience.

- Inversion conditions may exist; the bottom of excavation should be ventilated.

- Insure that the Oxygen and LEL detection equipment is certified by manufacturers to be reliable at the site temperatures.

- Static electricity is greater in the very cold weather.

- Proper grounding is difficult in frozen soil; grounding must be checked with an ohmmeter.

- Duct tape and plastic sheeting become brittle in cold weather.

- Water cleaning is impractical in the cold weather  

-Check fire extinguishers for serviceability in cold weather.

POC: Robert A. Perkins, PE, CIH, Industrial Hygienist, USACE, Alaska District, (907) 353-7858
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