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l. | NTRODUCTI ON

Approximately 25 mllion gallons of gasoline are produced by oi
refineries in and adjacent to the City of Los Angel es each day. This
gasoline is punped underground to distribution termnals where it is

| oaded into large tank trucks for delivery to the consuner by way of Gty
streets and freeways. G ven the volunme of traffic and the anmount of
gasoline transported on our freeways and hi ghways, the potential for a
gasoline tank truck rollover is great.

When a tank truck/trailer is involved in an accident and a tank rollover
occurs, it creates an incident that may take many hours to abate and many
di fferent agencies to help reopen the roadways. A tank truck rollover
energency will create major traffic congestion on freeways as well as

| ocal surrounding streets. Thousands of people and hundreds of businesses
may be affected which will cause |oss of revenue and productivity to the
communi ty.

Tank trucks transport approxinmately 90% of all the ,fuels used by

vehi cles. Truck transportation of these hazardous materials is strictly
regul ated by the Departnent of Transportation through the National H ghway
Traffic Safety Adm nistration, Bureau of Mdtor Carrier Safety and the

O fice of Hazardous Materials. The State of California al so i nposes
regul ati ons on tank trucks which requires periodic CHP inspections. In
addition, Division 38 of the Fire Code regul ates tank vehicles for

fl ammabl e and conbusti bl e i qui ds.

In spite of these requirenents, accidents still occur and can present a
variety of problenms to Firefighters. These problens are not limted to the
hazar dous petrol eum products. Tank trucks and their design present hazards
all their own. For instance, the operation of the internal and external

val ves could result in the automati c opening of the vapor vents causing a
|arger spill. To avoid these types of problens it is necessary to have an
under standi ng of tank truck design. This Training Bulletin will address

t hese and other concerns and wll assist in the handling of problens that
can be encountered in tank truck/trailer rollover energencies in a safe
and expedi ent manner.

. GASCLI NE TANK TRUCK/ TRAI LERS
A.  Tank Trucks (MZ306 - Three Basic Types)
1. Single tank truck with two axles (see Figure 1) or three axles (see

Figure 2). The capacity of the two axle truck is 3,000 gallons and
the three axle truck is 5,000 gall ons.
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2.

B.

Truck tractor with a sem -trailer connected together by a fifth wheel,
have one tank that is approximately 40 feet long with a 9,000 gallon
capacity (see Figure 3).

Figure 3: Tank Tractor with Tank Sem -Trailer (NO Pl CTURE)

Tank truck pulling a two axle trailer: Each truck and trailer tank is
approximately 20 feet long. The, capacity of the truck tank is 4,200
gallons and the trailer tank is 4,800 gallons (see Figure 4).

Figure 4. Tank Truck and Two Axle Tank Trailer (NO Pl CTURE)
Tank Design and Construction

1. Most tanks are made of al um num maxi num 3/16 inch thick at the
bottom of the tank. The tank is designed to be very light so it can
carry nore product.

2. Tanks usually have two to four conpartnents, with single bul kheads
separating the conpartnents. Doubl e bul kheads are required when
carrying flammabl e products with different flash points in the sane
tank, e.g., diesel and gasoline. Baffles are installed in the
conpartnents for tank strength and do very little for reducing
surge of the product (see Figures 5 and 6).
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3. Vapor recovery/pressure vents and the conbination spring-|oaded fill
cover and pressure-actuated vents on top of tanks are protected by an
overturn rail that runs the length of the tank (see Figures 7 and 8).
There is always a vapor space present for product expansion.

Figure 7: Top View of Tank Wth Vents (NO Pl CTURE)

Figure 8. Typical Ooss-Section of Tank and Vent (NO Pl CTURE)
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4.

5.

6.

A

The product is off-loaded fromthe bottom by gravity through the
internal valves. These internal valves are operated by either air,
mechani cally or a conbination of both and are referred to as energency
val ves (see Figure 9).

Figure 9: External Plunmbing and Internal Energency Val ves (NO Pl CTURE)

The external piping has shear sections which will break to prevent
i nternal damage to the tank and val ves.

Products carried by tank truck/trailers include but are not limted
to gasoline, diesel and jet fuels. The |large capacity trucks are
usually full or enpty when traveling to and fromtheir destinations.
Partial |oads are carried by the smaller single tank trucks which nmake
smal | deliveries at various |ocations.

OVERTURN TANK TRUCK PROBLEMS
Probl ens encountered when a two or three axle tank truck rolls over:
1. Trapping or injuring the driver.

2. Tank can have up to four conpartnents, with two or three different
products, such as diesel and two grades of gasoline. These may be
difficult to identify froma safe distance.

3. When carrying two different products, the conpartnents are required
to have doubl e bul kheads with a void space in between. This void or
air space nay be illegally plugged because of a leak in one or both
of the bul kheads. DO NOT REMOVE t he plug because up to 200 gall ons
of m xed product may be present in the void space.
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B. Probl ens encountered in a truck tractor and sem -trailer when rolled

over .

1.

3.

The tractor will probably rollover with the sem -trailer and coul d
trap or cause injury to the driver.

G eater risk of tanker failure due to the weight of the product and
size of the tank.

Total weight of the tank can be as nuch as 80, 000 pounds.

C. Contributing factors and problens that can cause a tank truck and two
axle tank trailer to rollover:

1.

The tank trailer may becone unstable if the tank truck makes a high
speed turn or an erratic nove which can cause the tank trailer to
rollover on its side or top.

The tank truck seldomrolls over in a tank trailer rollover incident
because of the anti-rollover device incorporated into the tow bar of
the trailer. If the tank truck is damaged due to the acci dent and
cannot be driven the product shall be off-loaded before the vehicle
Is towed.

Wien the tow bar of the trailer becones twisted it is very difficult
to di sconnect because it is under tension. It should not be

di sconnected until after the enpty tank is uprighted or when safe to
do so.

D. The tank may devel op | eaks in several areas caused by the
accident/rollover. These | eaks may not be able to be stopped. The
maj or areas vul nerable to | eaks are:

1.

2.

3.

4.

Vapor recovery/pressure vents on top of the tank.

Conbi nation spring-loaded fill cover and pressure-actuated vent on
top of the tank

| nternal val ves and external piping.

Ends of the tank and at all wel ded seans.

E. Tank integrity is hard to determne and is affected by the follow ng:

1.

The internal and external structural danage to the tank caused by
t he acci dent.

a. The external damage is often under the tank and can only be seen
when the tank is uprighted.
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b. The internal danmage, which is of greatest concern, cannot be
verified until the product has been renpved fromthe tank and
i nspected fromthe inside.
2. The |ightwei ght design and construction.

3. Age of the tank and netal fatigue which is fromtraveling enpty.

F. NO ATTEMPT SHOULD BE MADE TO UPRI GHT ANY TANK TRUCK OR TANK TRAI LER
BEFORE I T I S OFF- LOADED

1. The weight of the product can make the tank six tines heavier when
full.

2. The structural integrity of the tank is hard to determ ne.

3. The frame of the tank is designed to carry the tank and its | oad
only in the upright position.

4. The tank could fail without warning if uprighted full, resulting in
one | arge instantaneous spill.
| V. VACUUM TRUCKS
A. Capacity

1. Vacuum trucks of 2,500 and 5,000 gallon capacity are available from
nost waste di sposal conpanies for use in product off-Iloading or
spill cleanup (see Figures 10 and 11).

Figure 10: 2500 Gallon Capacity Vacuum Truck ( NO PI CTURE)
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2.

Figure 11: 5000 Gall on Capacity Vacuum Truck (NO PI CTURE)

These vacuum trucks require a vapor space and their actual capacity
I's approximately 400 to 500 gallons |less than the rated capacity.
The actual capacity is always | ess because of the vapor space and
the specific gravity (weight) of the product.

B. Vapor Recovery

1.

2.

Vacuum trucks do not have a vapor recovery system so a hose nust
be extended fromthe truck when it is |oading so the vapor in the
truck can be expelled as the liquid is being vacuuned up.

The total length of the vapor hose fromthe vacuumtruck shoul d be
a mnimumof 50 feet down wind fromany ignition source and
downhi | | because gasoline vapor is three to four tinmes heavier than
air.

C. Vacuum Truck C assification

1.

Vacuum trucks are classified by three tank cl eanliness standards:
a. Drty - Tank is enpty of product, but it has not been cl eaned.
b. Cean - Tank is enpty of product and has been washed with

wat er, but there is a possible trace of water and product from

t he previous | oad.

c. Super Cean - Tank has been chemically cleaned and is free of
product .
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2. Clean vacuumtrucks should be requested to prevent any reaction of

the product in the vacuumtruck tank. The contam nation of the
product is not a major concern, however, the overriding concern
shoul d be the availability of the vacuumtruck within a reasonabl e
tinme.

D. Vacuum Truck Equi prment

1. Additional equipnent is often needed by the disposal conpany to
hel p clean up the site.

a. Additional vacuunf vapor hose and related fittings, i.e., 2
sections each of 4", 3" and 1 1/2" hose. Sections of vacuum
hose are 25 feet in |ength.

b. Druns for contam nated sand, dirt or absorbents used to contain
the spilled product.

C. Extra personnel to assist in the clean up

2. The di sposal conpany nust be given the foll ow ng information:
a. They are responding to an overturned tank truck/trailer.
b. The type of material spilled, or to be off-I| oaded.

c. The anount of material to be renpved, the nunber and capacity
of trucks needed.

d. Bring additional sections of hose.

3. The proper anount and type of equi pnent requested fromthe disposal
conpany needs to be verified by Fire Departnment personnel, (OCD or
I nci dent Commander) .

4. Have the vacuumtrucks neet the CHP or LAPD at a designhated area to
be escorted to the incident fromthe proper direction.

There may be a problemin determ ning how many vacuumtrucks will be
needed at an incident. This is because the tank truck/trailer together can
hol d 9,000 gallons or nore. A vacuumtruck rated at 5,000 gallons really
only hol ds approximately 4,600 gallons due to product wei ght and required
vapor space. At an incident where a full trailer tank is overturned which
can hold 4,800 gallons, the off-loading will al nost always require two
vacuum trucks. You should request two vacuumtrucks with a capacity of
5,000 gal l ons each. The first 5,000~gallon truck will be used to off-|oad
the overturned tank and the second vacuumtruck will be used to pick up
any on-scene spills and/or any remaining product that is in the overturned
tank. If the tank truck needs to be off-loaded, it is necessary to request
a third 5,000 gallon capacity vacuumtruck.
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V. LARGE TOWN NG WRECKERS

When the overturned tank is enpty, two 20-ton conmercial tow ng w eckers
are required to upright the tank. Usually, you cannot determ ne the
mechani cal status of the tank truck until you have off-| oaded and
uprighted the trailer tank. If it is obvious that the tank truck is
damaged and needs to be towed, it shall be off-|oaded before being noved.

VI . OFFLOADI NG OVERTURNED TANKERS

As of May 1988, the Shell G Conpany discontinued providing the service
of their Response Action Team (RAT Team for off-I|oading overturned
gasol i ne tank trucks, except for those that are owned and operated by
Shell G| Conpany.

The Shell Q1 Conpany has provided a "Tank Truck Rollover Energency
Manual " to all three Hazardous Materials Task Forces and the Research
Unit. Their manual provides technical information and guidelines on howto
handl e overturned tank truck energenci es.

As of February 1989, Hazardous Materials Task Force 4 received equi pnent
an training on what is considered the safest an qui ckest nethod of

of f-1oading an overturned tanker. This nmethod is acconplished by drilling
a three inch hole in the ALUMNUMtank with an air drill. Once this hole
is drilled, a netal tube or "stinger" is inserted into the fue
conpartnents. The hose fromthe vacuumtruck is connected to the stinger
and the entire product is then punped out so the tanker can be uprighted
saf el y.

NOTE: Each conpartnent in a nulti-conpartnment tank nust be drilled and
punped out i ndividually.

| nci dent Commander's Request for Vacuum Trucks

In a tank truck/trailer rollover incident, the early ordering and arrival
of the correct nunber and capacity of vacuumtrucks are inportant factors
in the abatenent of the hazard. This will also expedite the cleanup and

t he reopening of state hi ghways/freeways and City streets.

The owner of the vehicle involved in the truck/trailer rollover is legally
responsi bl e for product renoval and cl eanup of any spill on state

hi ghways/ freeways or City streets. However; when a hazardous waste haul er
conpany is contacted, they will not respond unless there is a "responsible
party"” who has approved and is prepared to accept financial responsibility
for the waste hauler's services.
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I n emergency operations, the Fire Departnent initiates the Incident
Command System whi ch provides for nulti-agency representation. On

i ncidents that occur on state hi ghways/freeways, the CHP is the on-scene
manager, Los Angeles Fire Departnent is the Incident Commander. Cal Trans
i's responsible for cleanup of state highways/freeways, and has the
authority to order and pay for vacuumtrucks when:

1. An immedi ate fire/life hazard exi sts.

2. The truck driver does not know if the owner will accept the
responsibility.

3. The owner cannot be contact ed.
4. The owner cannot or will not pay.

| f the Incident Commander on State H ghways/ Freeways has determ ned t hat
the owner is not available or capable of providing the required resources,
t he I nci dent Conmander may request the vacuumtrucks through OCD. |If the
CHP or Cal Trans is on the scene, this action should be discussed at the
command post.

On Los Angeles City streets, the Incident Commander shall always attenpt
to have the owner or responsible party accept the responsibility for
ordering the vacuumtrucks, but if this is not possible, the Incident
Commander can order the nunber and capacity of vacuum trucks needed

t hrough OCD. When OCD orders the vacuumtrucks directly froma hazardous
wast e haul i ng conpany, the Fire Departnent becones the agency responsible
for paynent for the hazardous waste hauling and di sposal. This request
requi res approval of the Deputy Departnent Commander. Refer to 2/1-49.47:
SPECI AL PROCEDURES - REMOVAL OF HAZARDOUS WASTE. The required EPA

| dentification nunber for the Hazardous Waste Manifest will be obtained
fromthe on-call Chief of the Bureau of Fire Prevention and Public Safety.

VI, CONCLUSI ON

At a rollover incident, the tank truck usually remains upright while the
trailer tank has overturned. Tinme is always an inportant consideration
when a tank truck or tank trailer is overturned. The abatenent of the
hazard of an overturned tank shoul d be acconplished as quickly and safely
as possi bl e.
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VI, GLOSSARY OF TERMS

BAFFLE: A transverse partition in a cargo tank which is not
liquid tight. Main purpose is for tank strength.

CAPACI TY: The maxi mum vol une of any tank in United States
gal |l ons or pounds.

CARGO TANK: Any at nospheric tank, |ow pressure tank, pressure
vessel or special vessel designed or used for the
transportation of liquid or gaseous hazardous
mat eri al s.

COMPARTIVENT: A separate product carrying space of a tank notor

vehicle. One tank may have one or nobre such spaces.

CROSSOVER LINE: Aline installed in the tank piping systemto allow
unl oading fromeither side of the tank.

GLADHANDS: Fittings for connection of air brake |lines between
vehicles/trailers.
HEAD AND
BULKHEAD: A liquid-tight transverse closure at the end of a

cargo tank or between conpartnents of a cargo tank

| NTERNAL VALVE: A valve designed and installed in such a manner as
to remain in an operable condition when the exterior
parts are damaged or sheared off. It will prevent
t he uni ntentional escape of the contents of the tank.
LOW PRESSURE
TANK: Any tank designed to operate at pressures above 0.5
psig, but not nore than IS psig.

MANI FEST BOX: A noi sture proof container used for storage of inportant
papers or records relating to the cargo being carried.
This box is carried in the cab area of the truck.

MANI FOLD: Used to join a nunber of pipelines to a common inl et
or outlet.
MC306: The code of Federal Regul ations for Mdtor Carrier of

fl ammabl e and conbustible [iquids for |ow pressure
t anks.
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TANK TRAI LER

TANK TRUCK

TRUCK TRACTOR:

SEM - TRAI LER

SHEAR SECTI ON:

VACUUM TRUCK

VAPOR RECOVERY
LI NE:

VENTS:

VA D:

(FULL TRAILER AS CALLED I N | NDUSTRY)

Any vehicle w thout notive power, equipped with a
tank nmounted thereon and constructed so that it can
be drawn by a notor vehicle. No part of its own

wei ght rests upon or is carried by the tow ng notor
vehi cl e.

Any notor vehicle equipped wwth a cargo tank nounted
t her eon.

A powered notor vehicle designed primarily for draw ng
sem -trailers and so constructed as to carry part of the
trailer weight and | oad.

A vehicle with no notive power, equipped with a tank
mounted thereon. It is constructed so that part of its
weight is carried by the truck tractor.

A machi ned groove which reduces the wall thickness of an
outl et val ve or adjacent piping by at |east 20 percent so
that strain on piping wll not affect the product
retention capability of the outlet valve.

Atruck with the ability to vacuum up chem ca
sills or renove hazardous naterial s/waste by using
a punp on the truck.

A line which connects the vapor recovery hood to a
convenient | ocation for attachment to a vapor
recovery hose.

Devi ces which control or limt tank pressure. Sone
types are:

- Pressure Relief Vent

- Vacuum Rel i ef Vent

- Fusi bl e Vent

- Frangi bl e Vent

An encl osed space inside a tank or vessel between
t he individual conpartnents.
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I X

A

| NCI DENT COMVAND CONSI DERATI ONS

Si ze-Up Considerations - NO FIRE -

1.

10.

11.

12.

Los

Overturned and a Spill - Were is it going; anmount |eaked and rate
of rel ease

Overturned Tank Leaki ng - Where, anount | eaked and rate of rel ease
| D the Product - Placards, shipping papers and driver

Cont ai nment - Storm drains

Control Ignition Sources - Traffic, sunp punps, etc.

Rescue Probl ens

Evacuati on - | medi ate area/ downstream

Access and Water Probl ens

Direct Incom ng Conpanies - Upwi nd and uphil

Nanme and Locati on of Conmand Post

Detain Truck Driver at Command Post

Tanker Rollovers are to be Regarded as a HAZARDOUS MATERI ALS
I NCI DENTS

Angel es Fire Departnent Resources

Near est Engi nes and Task Forces - Foam and foam nozzl e
Hazar dous Materials Task Force 4 (HMIF-4)

OCD - Vacuum trucks

a. State H ghways, Freeways

b. Gty Streets

Rescue Anbul ances/ EM5 Super vi sor

Emergency Air and Light Uility

Hazardous Materials Response Unit (Mobile Lab)

Command Support Staff
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Fire Station 88 - Sand/crushed asphal t

9.

C.

10. Supply and Mai ntenance - ATF Foam

11. Helicopter Wth Airborne Engi ne Conpany

O her Resources and Agenci es

1.

2.

10.

11.

12.

13.

14.

15.

CHP - Scene Manager on State Hi ghways and Freeways

Cal Trans

a. Authorizes D sposal Conpany on State Hi ghways and Freeways

b. Shutting off sunp punp stations on freeways

c. Sand

d. Portable toilets

Departnent of Public Wrks (Los Angeles City) for City Streets

a. Stormdrain contam nation

b. Sand

Los Angel es Police Departnent

Departnment of Transportation - For traffic control on City Streets
Los Angel es County Health

O fice of Energency Services

Envi ronnental Protection Agency

L. A. County Departnent of Public Wrks (L.A County Flood Control)
W ecker/ Tow Trucks

Owner/ Qperator of Transport Conpany

Di sposal Conpany (vacuum trucks)

United States Coast CGuard

Fi sh and Gane

Red Cross (food)





