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(57) ABSTRACT 

A modular fuel dispensing and containment assembly for 
Storing fuel in at least one fuel tank and for pumping the fuel 

to a group of fuel dispensers. The assembly has a reinforced 
concrete vault located underground which contains a fuel 
tank within its interior. The fuel tank is separated from the 
interior walls of the vault. The fuel tank has a turbine 

corridor on its lid, which corridor has an interior Volume 
which leads from the fuel tank to a Series of piping corridors. 
The turbine corridor and the piping corridors are all under 
ground and the piping corridors lead to dispensing modules 
which are located under the dispensers or gas pumps. The 
dispenser modules and piping corridors are all Sufficiently 
large to permit the entry of Service perSonnel to their 
interiors. The interiors of the various corridors and modules 

form a single interconnected air Volume. The result is a fuel 
dispensing and containment assembly wherein the vault and 
corridors and dispensing modules act as a Secondary con 
tainment against any contaminant leaking from the primary 
piping or tanks. It also permits complete visual inspection of 
the primary containment and physical access to all its parts 
at any time. 
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FUEL DISPENSING AND CONTAINMENT 
ASSEMBLY 

BACKGROUND OF THE INVENTION 

0001. The field of the invention is fuel dispensing and 
containment Systems and the invention relates more particu 
larly to systems which utilize a fuel tank which is held in an 
underground concrete vault. The vast majority of “gas 
Stations' utilize fuel Storage tanks which are buried directly 
underground. Years ago, there was a lack of appreciation of 
the negative consequences of fuel leaking from the under 
ground tank and associated piping into the ground. With the 
present enlightened ecological Sensitivity, Vast amounts of 
money are spent to try to remove all fuel which might have 
leaked from Such Storage tanks and piping into the Surround 
ing ground water table. Various funds have been established 
to help finance Such cleanup procedures and a per-gallon 
charge is levied against dispensed fuel to create the neces 
Sary funds for cleanup. If the fuel is Stored in a tank above 
ground, Such Surcharge is not levied, Since there is essen 
tially no possibility of fuel passing from the tank or its 
attendant piping to an underground location. 
0002 Various vaults containing tanks have been 
designed. One such system is shown in U.S. Pat. No. 
4,978,249, where two tanks are shown in a segmented vault 
which has a top mounted at ground level. A pipe chase abuts 
one side of the tank and also has a top at ground level. 
0003 U.S. Pat. No. 5,244,307 shows a fuel dispensing 
system where the fuel storage tank is positioned directly 
under the dispensers. The piping is located above grade 
level. 

0004. An above-grade storage vault is shown in U.S. Pat. 
No. 5,582,310 where a steel storage tank is maintained 
within a concrete vault. 

0005 U.S. Pat. No. 5,769,109 utilizes a concrete vault to 
provide overflow containment in the event of any fuel leak. 
0006 U.S. Pat. No. 6,196,761 shows an underground 
Storage vault also located directly under the dispensers. 
Also, only one end of the tank is available for Visual 
inspection. 

BRIEF SUMMARY OF THE INVENTION 

0007. It is an object of the present invention to provide a 
modular fuel dispensing and containment assembly which 
utilizes a fuel tank held within a reinforced concrete vault 
which is located underground. In conjunction with the vault, 
a manifold of corridors is also located underground and 
leads to a plurality of dispensing modules. The interior of the 
corridors and dispensing modules form a single intercon 
nected air Volume and the tank and piping are all retained 
within liquid impermeable containment Structures. 
0008. The present invention is for a modular fuel dis 
pensing and containment System for Storing fuel and at least 
one fuel tank and pumping the fuel to a plurality of fuel 
dispensers at locations remote from the fuel tank. The 
System has a reinforced vault located underground, which 
vault has a floor, Side walls and a top Supporting a lid. A fuel 
tank is held within the reinforced concrete vault and is 
Separated from one or more of the walls a Sufficient distance 
to permit a perSon to enter an interior of the vault for 
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inspection purposes. A turbine corridor is preferably posi 
tioned with its bottom contacting the lid of the vault. The 
turbine corridor is positioned over an area of the fuel tank 
where the fuel filling and outlet lines communicate with the 
fuel tank, and although the turbine corridor is positioned 
above the vault, it is also underground. A plurality of piping 
corridors are Sealingly affixed over an end of the turbine 
corridor and are also underground and fluid tight, and have 
an interior area Sufficiently large to allow perSonnel to enter. 
A Series of dispensing modules are Sealed over containment 
Structures past an exit end of a piping corridor and the 
dispensing module also has an interior Volume Sufficiently 
large for entrance of Service perSonnel. The interior of the 
turbine corridor and piping corridors and dispensing module 
form a Single connected air Volume. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a diagrammatic plan view of the modular 
fuel dispensing and containment System of the present 
invention. 

0010 FIG. 2 is a cross-sectional view of the reinforced 
vault and steel storage tank of FIG. 1. 
0011 FIG. 3 is a cross-sectional view taken along line 
3-3 of FIG. 2. 

0012 FIG. 4 is a perspective view of the turbine corridor 
of FIG. 1. 

0013 FIG. 5 is a plan view of a turbine Sump at the tank 
collar in the turbine corridor of FIG. 4. 

0014 FIG. 6A is a cross-sectional view of the piping 
interconnect corridor of FIG. 1. 

0015 FIG. 6B is an end view of the piping interconnect 
corridor of FIG. 6A. 

0016 FIG. 6C is a cross-sectional view of the piping 
interconnect corridor of FIG. 6A. 

0017 FIG. 7 is a perspective view of a piping corridor of 
FIG. 1. 

0018 FIG. 8 is a perspective view of a dispensing 
module of FIG. 1. 

0019 FIG. 9 is a perspective view of a cover for the 
dispensing module of FIG. 8. 
0020 FIG. 10 is an alternate schematic view of a modu 
lar fuel dispensing and containment System of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021 A plan diagrammatic view of the modular fuel 
dispensing and containment assembly of the present inven 
tion is shown in FIG. 1 and indicated generally by reference 
character 10. Assembly 10 has a first reinforced concrete 
vault 11 which contains a first fuel tank 12 shown in 
phantom view. Vault 11 has a first end wall 13, a second end 
wall 14, a first side wall 15, and a second side wall 16. AS 
shown in FIG. 2, vault 11 has a floor 17 and fuel tank 12 is 
Supported above floor 17 a distance, Such as 4", by a 
plurality of legs 18. Floor 17 is sloped toward a leak 
collection monitoring Sump 19. 
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0022 Tank 12 has a first end wall 20 and a second end 
wall 21. Both end walls are preferably spaced from their 
respective vault end walls a distance Sufficient to permit 
Service perSonnel to enter the vault and physically observe 
fuel tank 12. A 30" spacing has been found sufficient for this 
purpose and Separately installed ladder unit 22 is provided in 
the end walls to assist in the entry into the inner volume of 
vault 11. 

0023 The finished slab ground level is indicated by 
reference character 23 and a pair of turrets 24 and 25 extend 
upwardly from the vault and permit access to the interior of 
the vault from the ground level. The top of the turrets 24 and 
25, as well as the top of a turbine corridor 30, are indicated 
by reference character 23A and are typically 6" below the 
top of the finished slab 23. 
0024. Fuel tank 12 has a fuel tank turbine collar 26 which 
is a rectangular wall which extends upwardly from the flat 
top Surface of the tank and Surrounds various connections to 
the tank, including a fuel filler line 27 and a fuel outlet line 
28. Fuel tank turbine collar 26 is sealed to tank access 
opening 29, as shown in FIG. 4, in the bottom of the floor 
in turbine corridor 30. Turbine corridor 30 has an 8" thick 
floor 31 which is sloped to tank access opening 29. Turbine 
corridor 30 has a top edge 32 which is cast to receive a metal 
decking, Such as that Sold under the trademark “Verco. A 
poured deck is located above the metal decking to finish the 
concrete to finished grade. 
0.025 The turbine corridor contemplated for use with a 
15,000 gallon steel fuel tank is be 11' long, 6' high, and 5' 
wide. It has an opening 33 for connection to an air circula 
tion System. A connection passageway 34 is formed at the 
other end for connection to either a Second turbine corridor 
or to a piping interconnect corridor. 
0026. The turbine corridor has a pair of male keys 35 and 
36 which fit into female keyways 37 and 38 formed along 
the entire top of reinforced concrete vault 11. Two lid 
Sections, namely a longer lid Section 39 and a shorter lid 
section 40, complete the cover for vault 11. Lid section 39 
has a female keyway 41 which mates with a male keyway 42 
on turbine corridor 30. Similarly, lid section 40 has a male 
keyway 43 which mates with a female keyway 44 formed in 
the side of turbine corridor 30. The result is the ability to seal 
the three portions of the lid over vault 11 so that it is 
watertight. The bottom and Side walls are integrally cast and 
are inherently watertight. Also, the exterior Surface of the 
vault is coated with a bituminous material and the interior 
with a Sealer/epoxy to provide Still further assurance against 
the passage of liquid through the reinforced vault walls. 
0027 Turbine corridor 30 has a sump 45, shown in FIG. 
5, which includes a 24" manhole opening 46, an opening 47 
for a 2" vent, and a 2" opening 48 for a monitor. It also has 
a vapor return opening 49 sized for a 4" pipe, a spare 4" 
opening 50, an emergency vent 51 and a 4" opening for a 
pump 52, 

0028. A second fuel tank 12" is held in second reinforced 
concrete vault 11". It is identified with the same reference 
characters, with the addition of a prime, as those associated 
with vault 11. 

0029 Turbine corridor 30' connects with piping intercon 
nect corridor 56, shown in cross-sectional view in FIG. 6A 
and in schematic view in FIG. 1. Piping interconnect 
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corridor 56 has a 4'x5' opening 57 for connection to turbine 
corridor 30'. The top of interconnect corridor 56 is cast to 
receive decking of the type Sold under the trademark 
“Verco” and is underground, and Supports a poured-in-place 
concrete slab to finish grade. Interconnect corridor 56 has a 
bottom 58 which slopes to a collection monitoring Sump 59. 
Turbine corridor 30' is keyed and bolted to opening 57 to 
provide a liquid-tight connection. A cross-sectional view 
taken along line 6B-6B of FIG. 6A is shown in FIG. 6B. A 
cross-sectional view taken along line 6C-6C of FIG. 1 is 
shown in FIG. 6C. A pair of 3'x5' corridor openings are 
provided for connection to piping corridors, Such as piping 
corridor 62, shown in FIG. 7. Piping corridor 62 is also cast 
to have a top Step 63 which is cast to receive decking of the 
type sold under the trademark “Verco.” Corridor 62 has a 
supply end 64 and an exit end 65. The side walls 66 and 67 
are integrally cast with floor 68 to provide a leak-proof 
structure. Supply end 64 has a male keyway and exit end 65 
has a female keyway 70. In this way, one or more piping 
corridors can be plugged together to help conform the 
overall system to the site available. The piping corridor 61 
is 4' wide and is 5'6" high and 8' long. It is, thus, large 
enough for the entry of perSonnel to physically observe 
piping within the corridor. Piping corridor 62 is Sealingly 
connected to a dispenser module 72, shown in FIG. 8. 
Dispenser module 72 has a 3'x5'opening 73, which is sealed 
into exit end 65 of piping corridor 62. Dispenser module 72 
has side walls 73 and 74, entrance wall 75, and rear wall 76. 
Dispenser module 72 is shown as an end module. If it were 
an intermediate module Such as dispenser module 72, it 
would have an opening 73 in rear wall 76. 

0030) A lid 77 is shown in FIG. 9 and covers the fuel 
dispenser island. Lid 77 is keyed into keyway 78 to provide 
a leak proof seal with module 72. Lid 77 has a universal 
template 79 fabricated from a welded frame designed to fit 
the buyer determined dispenser monitoring pan. A 30" round 
pedestrian-rated access door 80 permits entry to the interior 
of module 72. Four pilot holes 81 permit the insertion of 
bolts to permit the lifting and lowering of the cover 77 into 
place. Receivers in the top of the dispenser module lid allow 
for the leveling of the lid with thru bolts, since it is important 
that the dispenser be mounted on a horizontal base. 

0031. The result of the provision of the corridors and 
dispensing modules is to provide a System which may be 
modular and assembled in any manner dictated by the Site. 
The Site is prepared by digging appropriate ditches and 
providing gravel for the placement of the various modular 
parts. 

0032. As shown in FIG. 1, first outlet line 28 of tank 12 
is fed into dispenser fuel line 86. Fuel outlet line 28' of tank 
12' is fed into dispenser fuel line 87. These lines are 
Supported on the walls of the corridors but are readily 
available for visual inspection. A canopy is indicated in 
phantom lines by reference character 84. 

0033) As shown in FIG. 10, the modular parts may be 
assembled in numerous different ways. In FIG. 10, three 
Separate reinforced concrete vaults are shown, indicated by 
reference characters 11, 11", and 11". Vaults 11 and 11" can 
be located under the drive-through areas 88, 89,90 and 91, 
as shown in FIG. 10. The piping interconnect corridor 56' is 
open at both ends and interconnect corridor 56" is open at 
one end. 
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0034. An important feature of the present invention is the 
ability to provide air circulation through a single intercon 
nected Volume. That is, air can enter or exit at reference 
characters 82 and exit or enter at reference character 83 of 
FIG. 1 at opening 33 of FIG. 4 and turbine corridor 30. The 
entire Volume includes the interior of each dispenser module 
72 and 72, piping corridor 62, including piping intercon 
necting corridor 56, as well as the two turbine corridors 30 
and 30' as shown in FIG. 1. This same volume is large 
enough to be entered by Service perSonnel to physically 
inspect all piping. Similarly, the vaults can be provided with 
sleeves for air ducts, fire foam, Sprinklers, lighting connec 
tions, and camera connections. 
0035. Once the system is designed and the concrete parts 
fabricated, the System can be installed in far less time than 
the conventional buried underground tanks. The possibility 
of fuel leaking from the tanks or the piping into the ground 
is essentially nil and, thus, potential Savings are available 
because of the lack of need to contribute to a cleanup fund. 
0.036 The turbine corridor 30, the piping interconnect 
corridor 56, and the piping corridor 62 can be connected to 
prior art tanks contained in underground vaults. The advan 
tages of visual inspection and necessary repair and the ease 
of assembly do not require the Specific tank and vault shown 
in FIGS. 1, 2, and 3. 
0037. The present embodiments of this invention are thus 
to be considered in all respects as illustrative and not 
restrictive; the Scope of the invention being indicated by the 
appended claims rather than by the foregoing description. 
All changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

I claim: 
1. A modular fuel dispensing and containment assembly 

for Storing fuel in at least one fuel tank and pumping the fuel 
to a plurality of fuel dispensers at locations remote from the 
at least one fuel tank, Said System comprising: 

a reinforced concrete vault located underground, Said 
reinforced concrete vault having a floor, end walls, Side 
walls, a top Supporting a lid, and an interior, Said vault 
being fluid tight and Said floor, end walls Side walls and 
lid having eXposed inner Surfaces, 

a fuel tank held within Said reinforced concrete vault, Said 
fuel tank being Separated from Said exposed inner 
Surfaces, Said fuel tank having a fuel filling line and a 
fuel outlet line, Said fuel tank being Separated from at 
least one of Said end walls and Side walls a Sufficient 
distance to permit a person to enter an interior of Said 
reinforced concrete vault for inspection purposes, 

a turbine corridor positioned with a bottom contacting 
Said lid of Said vault over an area of Said fuel tank 
where said fuel filling line and said fuel outlet line 
communicate with Said fuel tank, Said turbine corridor 
also being positioned underground and having a bottom 
floor with a tank acceSS opening Sealingly connected to 
the lid of said reinforced concrete vault in a fluid tight 
manner and at least one of Said Side and end walls of 
Said turbine corridor being open at a connection pas 
Sageway for connection to a piping corridor and Said 
turbine corridor being Sufficiently large for Service 
perSonnel to enter an interior of Said turbine corridor; 
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a plurality of piping corridors one of which being Sealing 
affixed onto Said connection passageway of Said turbine 
corridor, Said piping corridor having a floor, Side walls, 
a Supply end Sealed to Said connection passageway of 
Said turbine corridor, an exit end and being both under 
ground and fluid tight and having an interior area 
Sufficiently large for Service perSonnel to enter, Said 
piping corridor having an opening at Said Supply end 
and at Said exit end; 

a dispensing module Sealingly affixed onto Said exit end 
of one of Said piping corridors, said dispensing module 
having a floor, Side walls, end walls and a cover, Said 
dispensing module being fluid tight and Said Side walls 
of Said dispensing module being underground and Said 
dispensing module being Sufficiently large to permit the 
entry of Service perSonnel, the interior of Said rein 
forced concrete vault, Said turbine corridor, Said piping 
corridors and Said dispensing module forming a Single 
interconnected air Volume; 

means for passing air through Said Single interconnected 
air Volume; and 

a fuel dispenser mounted above Said dispensing module. 
2. The modular fuel dispensing and containment assembly 

of claim 1 wherein at least one of Said piping corridors is a 
piping interconnect corridor affixed between said turbine 
corridor and a plurality of piping corridors. 

3. The modular fuel dispensing and containment assembly 
of claim 2 wherein Said piping interconnect corridor is 
connected to said connection passageway of Said turbine 
corridor on an input Side of a first Side wall of Said 
interconnect corridor and a first and a Second piping corridor 
are connected at a Supply end to a first and a Second opening 
located on an output Side of a Second Side wall. 

4. The modular fuel dispensing and containment assembly 
of claim 3 wherein Said first and Second piping corridors 
have an exit end and a first dispensing module is connected 
to the exit end of Said first piping corridor and a Second 
dispensing module is connected to the exit end of Said 
Second piping corridor. 

5. The modular fuel dispensing and containment assembly 
of claim 1 wherein Said fuel tank is Spaced from at least one 
end wall of Said reinforced concrete vault, Said at least one 
end wall being an inspection end wall, a Sufficient distance 
to permit a person to enter Said interior of Said vault and Said 
reinforced concrete vault has at least one upwardly extend 
ing turret extending upwardly from Said lid adjacent Said 
inspection end wall of Said vault, Said upwardly extending 
turret having an interior pedestrian rated access passageway 
leading into the interior of Said vault, Said upwardly extend 
ing turret having an upper opening about at a ground level. 

6. The modular fuel dispensing and containment assembly 
of claim 5 wherein both end walls of Said reinforced 
concrete vault are inspection end walls and both inspection 
end walls have an upwardly extending turret eXtending 
upwardly from said lid. 

7. The modular fuel dispensing and containment assembly 
of claim 1 wherein Said System includes an air passageway 
in at least one dispensing module and an air passageway in 
at least one turbine corridor and includes means for passing 
air in one of Said air passageways and passing air out of the 
other air passageway. 

8. The modular fuel dispensing and containment assembly 
of claim 1 wherein said lid of said reinforced concrete vault 
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has three parts, a first lid extending from a first end wall in 
the direction of a Second end wall to a first lid inner end, a 
bottom of Said turbine corridor contacting Said first lid inner 
end on a first side of said bottom of said turbine corridor and 
Said bottom extending to a Second Side of Said bottom of Said 
turbine corridor, and a Second lid extending from an interior 
end contacting Said Second Side of Said bottom of Said 
turbine corridor to an exterior end contacting Said Second 
end wall. 

9. The modular fuel dispensing and containment assembly 
of claim 1 wherein Said System includes a plurality of 
reinforced concrete vaults, fuel tanks and turbine corridors. 

10. A modular fuel dispensing and containment assembly 
for Storing fuel in at least one fuel tank and pumping the fuel 
to a plurality of fuel dispensers at locations remote from the 
at least one fuel tank, Said assembly comprising: 

a reinforced concrete vault located underground, Said 
reinforced concrete vault having a floor, end walls, Side 
walls, a lid, and an interior, Said vault being fluid tight 
and Said floor, end walls Side walls and lid having 
exposed inner Surfaces, 

a fuel tank held within Said reinforced concrete vault, Said 
fuel tank being Separated from Said exposed inner 
Surfaces, Said fuel tank having a fuel filling line and a 
fuel outlet line, Said fuel tank being Separated from at 
least one of Said end walls and Side walls a Sufficient 
distance to permit a person to enter an interior of Said 
reinforced concrete vault for inspection purposes, 

a plurality of piping corridors each having an interior area 
connected to Said interior of Said reinforced concrete 
vault, Said piping corridor having a floor, Side walls, a 
Supply end, an exit end and being both underground 
and fluid tight and Said interior area being Sufficiently 
large for Service perSonnel to enter, Said piping corridor 
having an opening at Said Supply end and at Said exit 
end; 

a dispensing module Sealingly affixed onto Said exit end 
of one of Said piping corridors, said dispensing module 
having a floor, Side walls, end walls and a cover, Said 
dispensing module being fluid tight and Said Side walls 
of Said dispensing module being underground and Said 
dispensing module having an interior Volume Suffi 
ciently large to permit the entry of Service perSonnel, 
the interior of Said reinforced concrete vault, Said 
piping corridors and Said dispensing module forming a 
Single interconnected air Volume; 

means for passing air through Said Single interconnected 
air Volume; and 

a fuel dispenser mounted above Said dispensing module. 
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11. The modular fuel dispensing and containment assem 
bly of claim 10 wherein Said dispensing module has a 
pedestrian rated access door in Said cover of Said dispensing 
module whereby Service perSonnel can enter the interior 
Volume of Said dispensing module for Servicing or inspec 
tion of piping and electrical circuit elements located below 
Said cover of Said dispensing module. 

12. A module fuel dispensing and containment assembly 
for conveying fuel from at least one fuel tank confined in an 
underground vault having a lid and transporting the fuel to 
a plurality of fuel dispensers at locations remote from the at 
least one fuel tank, Said assembly comprising: 

a turbine corridor positioned with a bottom contacting lid 
of Said vault, Said turbine corridor also being positioned 
underground and having a bottom floor with a tank 
acceSS opening Sealingly connected to the lid of Said 
underground vault in a fluid tight manner and at least 
one of said side and end walls of Said turbine corridor 
being open at a connection passageway for connection 
to a piping corridor and Said turbine corridor being 
Sufficiently large for Service perSonnel to enter an 
interior of said turbine corridor; 

a plurality of piping corridors one of which being Seal 
ingly affixed onto Said connection passageway of Said 
turbine corridor, Said piping corridor having a floor, 
Side walls, a Supply end Sealed to Said connection 
passageway of Said turbine corridor, an exit end and 
being both underground and fluid tight and having an 
interior area Sufficiently large for Service perSonnel to 
enter, said piping corridor having an opening at Said 
Supply end and at Said exit end; 

a dispensing module Sealingly affixed onto Said exit end 
of one of Said piping corridors, said dispensing module 
having a floor, Side walls, end walls and a cover, Said 
dispensing module being fluid tight and Said Side walls 
of Said dispensing module being underground and Said 
dispensing module being Sufficiently large to permit the 
entry of Service perSonnel, the interior of Said rein 
forced concrete vault, Said turbine corridor, Said piping 
corridors and Said dispensing module forming a Single 
interconnected air Volume; 

means for passing air through Said Single interconnected 
air Volume; 

a fuel dispenser mounted above Said dispensing module, 
and 

piping connecting Said fuel dispenser to Said at least one 
fuel tank. 


