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Fly Ash and Raw or Calleinated Natural Pozellan for Use as a

M neral Adm xture in Portland Cement Concrete.

Density of Soil in Place by the Sand-Cone Met hod.

Moi sture-Density Relation of Soils.

Nucl ear-Density of Soil and Soil-Aggregate in Place by Nuclear
Met hods.

A ass Fiber Reinforced Polyester Underground Petrol eum Storage
Tanks.
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Recommended Practice-Control of External Corrosion of Underground
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13-1.3.1.1 Loadi ng conditions.~ Design tanks to withstand externa

hydrostatic pressure equivalent to 7 feet of overburden, with the ground
conpletely saturated, and a safety factor of 5:0L against buckling. Primary
tank and annul ar space shall withstand pressure test of 5 psi on tanks of 4
feet through 10 feet diameter with a safety factor of 5:lL. Tanks shall be
designed to support accessory equi pment such as maaways, | adders, and ot her
equi pment as indicated. Lifting lugs shall be capable of withstanding the

wei ght of the tank with a safety factor of 3:L. Allowable axle |oads shall be
H-20 (32000 1bs/axie).

13-1.3.2 Fi bergl ass tanks.~ Conply with ASTM D4021 and UL 1316.. Fi bergl ass
tanks shall be double walled, UL |abeled, underground storage tanks. Primary
and secondary tanks shall be manufactured with 100 percent isophithaliic

pol yester resin and glass fiber reinforcenent with no sand fillers. Tanks
shall have a space between primary and secondary shell walls to allow for the
free flow and containnment of any |eaked fuel fromthe primry tank.

13-1.3.2.4 FRP hol d-down straps.- Standard product of the tank
manufacturer.  Number and |ocation of the straps as reconmended in

manuf acturer's current installation instructions.

13-1.3.2.2 Stri ker plates.~- Tanks shall be provided with FRP encased stee
striker plates located under each tank opening where indicated.

13-1.3.2.3 Internal ribs.~ Cuter and inner walls shall be separated by

hi gh-strength fiberglass internal ribs. Ample flow channels shall be provided
inthe ribs along the full length of the tank to assure free flow of |eaked
fuel to the nonitoring sensors.
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13-1.3.3 Steel tanks.- Steel tanks shall be UL Type |I, double walled, UL

| abel ed, underground storage tanks with full 360 degree (100 percent)

secondary containnent. Type Il tanks shall be fabricated with outer tank
physically separated fromthe inner primary containnent tank by standoffs. The
inner tank shall be conpletely contained within the outer tank. A means for
monitoring the anawlugs for a leak in either tank shall be provided. Construct
type Il tanks as a UL 142 tank inside a UL 58 tank separated by C-channe
standoffs.  Construct tanks in conpliance with STL-P3 with STL-86 contai nment
system

13-1.3.3.1 Corrosion protection.- Steel tanks shall be cathodically
protected in accordance with APl 1632, STL-P3, NACE RP-01,, and NACE RP-02..
C addi ng shall consist of a isophthallie resin and chopped strand gl ass fibers

conbined to forma final thickness of 100 m!lls, mninmm

13-1.3.32 El ectrical isolatiefn.- Dielectric nylon reducing bushings or
flange isolators shall be used in each tank connection in order to isolate the

tank from connecting steel pipes.

13-1.3.3.3 Hol d-down straps.- Standard product of the tank manufacturer.
Nurmber and |ocation of the straps as reconmended in manufacturer's current

installation instructions.

13-1.3.3.4 Stri ker plate.- Tanks shall be provided with FRP encased stee
striker plates |ocated under each tank opening where indicated.

13-1.3.35 Internal standoeffs.- Quter and immer walls shall be separated by

internal standoffs. Ample flow channels shall be provided along the ful
l ength of the tank to assure the free flow of |eaked fuel to the nonitoring
sensors
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13-1.3.4 Pi pi ng systens..-

13-1.3.4.1 Piping systemfor double wall steel tank system- Al fue

supply, return, vent, and fill lines and sensor insertion risers shall be
Schedul e 40 bl ack steel pipe with Cass 150, black malleable-iron threaded
fittings. Vent l|ines above grade shall be as specified above except pipe and
fittings shall be galvanized. Fuel lines and insertion risers and fittings
bel ow grade shall be coated with cold applied coal tar, tape coat coating, and
TC cold primer or approved equal. Fuel supply and return lines bel ow grade
shall be conplete with FRP secondary containment piping and fittings.
Secondary containment piping and fittings shall be UL |isted, Red Thread II,
manufactured by Smith Fiberglass Products, Inc. (A subsidiary of A.Q0. Snith,*
Inc.), Little Rock, Arkansas, or approved equal. Threaded pipe connections
shal| be made with suitable thread conmpound after renoving burrs. Fuel lines
shall be connected to engine fuel bracket with flexible sections provided with
engine generator. Steel pipe bel ow grade without secondary contai nment shal
be cathodically protected with 10 pound nagnesi um anodes cadwel ded to pipe.
Furni sh doubl e poppet foot valve with strainer, vent valve, fill pipe and
accessories, double poppet angle check valve and alumnumfill tube as
indicated. Furnish angle check valve extractor tool. Steel fuel piping
entering the building and steel vent piping |eaving the ground shall be
isolated with dielectric bushing or flanged isolators.

13-1.3.4.2 Piping systemfor double wall fiberglass tank system- Al fue
supply and return lines shall be Schedule 40 black steel pipe with Oass 150

bl ack nmalleable-iron threaded fittings. Al fuel vent lines shall be as

speci fied above except pipe and fittings shall be galvanized. Al fuel vent
lines, fill lines and sensor insertion risers |ocated bel ow grade shall be
single wal| FRP pipe and fittings. Al steel piping and fittings bel ow grade
shal| be coated and taped as specified. Fuel supply and return lines shall be;
furnished with FRP secondary contai nment piping and fittings. FRP piping and
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fittings shall be UL |isted, Red Thread I, manufactured by Smth Fiberglass
Products, Inc. Little Rock, Arkansas, or approved equal. Threaded steel pipe
connections shall be made with suitable thread conpound after removing burrs.
Fuel lines shall be connected to engine fuel bracket with flexible sections
provided with engine generator. Furnish double poppet foot valve with

strainer, vent valve, fill pipe and accessories, double poppet angle check
valve and alumnumfill tube as indicated. Furnish angle check valve
extractor tool. Steel fuel piping entering the building and steel vent piping

| eaving the ground shall be isolated with dielectric nylon reducing bushing or
flange insulators.

13-1.3.5 Monitoring system.— Furnish continuous nonitoring system for double
wal | fiberglass and steel tanks and the piping sump. Locate liquid sensor in
the I owest part of the tank annular space and in the piping sunp as

indicated. Locate a hydrocarbon vapor sensor in the tank annul ar space at a
position 90 degrees fromthe vertical. The alarmoutput of the nonitor shal
send two separate digital voltage signals to indicate either the presence of
fuel or fuel vapor. The nonitor shall also produce an audible and visua
alarmto alert FAA personnel of |eakage. The monitoring systemshall be in
accordance with jurisdictional codes, NFPA and NEC. Furnish control unit,
liquid sensors, vapor sensors, necessary conduit and wires fromthe sensors to
the central unit. Underground conduits, junction boxes, fittings and
couplings shall be water tight to prevent |eakage of ground water into

conduit. Design tank annular space tobe air-tight and to withstand 5 ps
internal test pressure.

Furnish necessary power supply as indicated to control unit. Monitoring
systemincluding control unit, sensors and accessories shall be Polllulertt
manuf actured by Mallory Electrical/El ectronics Goup, EMCO Wheaton Leak Sensor
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non-magnetic starter, overload protection, and fuse adequately. Arrange so
that the starter is connected after the generator and before the generator
circuit breaker in order to operate when the generator is running. \Wen the
auxiliary fuel punmp is DC operated, connect to the engine starting batteries
in order to operate only when the engine is running. Provide overload
protection and fuse adequately. The punp shall be connected into the fue
supply line after the first fuel filter on diesel engines. \Were required by
state or local regulations the auxiliary fuel punp shall be explosion-proof.
Auxiliary fuel punp shall be Webster Mdel SPM 15-1, 120 VAC or approved equal

13-1.3.8 El ectrical control power conduits and fittings. Provide al
necessary power and sensing conduits, fittings, junction boxes, and flexible
connectors for fuel leak nmonitoring system and tank gaugi ng nonitoring

system Al conduit and wiring shall be in accordance with the NFPA and the
N-EC

13-1.39 Filtration/separati on fabrie.~ A non-woven fabric, needl e punched
and heat fused of 100 percent pol ypropylene staple fiber; perneable to

moi sture transm ssion, nmninum 4.5 ounces per square yard; and conformng to
the follow ng additional criteria:

Gab strength, length direction, Ib. = 90
Gab strength, width direction, |Ib. = 110
El ongation at break, length direction, percentage 85
El ongation at break, width direction, percentage 65

Coefficient of perneability K, c/Seic 5 x 10%3



13-1/11 FAA-C-2812
March 25,, 1988

non-magnetic starter, overload protection, and fuse adequately. Arrange so
that the starter is connected after the generator and before the generator
circuit breaker in order to operate when the generator is running. \Wen the
auxiliary fuel punmp is DC operated, connect to the engine starting batteries
in order to operate only when the engine is running. Provide overload
protection and fuse adequately. The punp shall be connected into the fue
supply line after the first fuel filter on diesel engines. \Were required by
state or local regulations the auxiliary fuel punp shall be explosion-proof.
Auxiliary fuel punp shall be Webster Mdel SPM 15-1, 120 VAC or approved equal

13-1.3.8 El ectrical control power conduits and fittings. Provide al
necessary power and sensing conduits, fittings, junction boxes, and flexible
connectors for fuel leak nmonitoring system and tank gaugi ng nonitoring

system Al conduit and wiring shall be in accordance with the NFPA and the
N-EC

13-1.39 Filtration/separati on fabrie.~ A non-woven fabric, needl e punched
and heat fused of 100 percent pol ypropylene staple fiber; perneable to

moi sture transm ssion, nmninum 4.5 ounces per square yard; and conformng to
the follow ng additional criteria:

Gab strength, length direction, Ib. = 90
Gab strength, width direction, |Ib. = 110
El ongation at break, length direction, percentage 85
El ongation at break, width direction, percentage 65

Coefficient of perneability K, c/Seic 5 x 10%3



13-1/13 FAA-C-28112
March 25,, 1988

13-1.3.1® Tank fill manholle.- Furnish containnent type manhol e as

indicated. Manhole shall be lockable watertight and capacity shall be
three-gallons mninmum Contai nment nanhol e shall be 12 inches in dianmeter and
shal | be Mbdel A-1003 manuf actured by EMCO Wheatem or approved equal

13-1.3.20 Tank access nmmnhelles.— Furnish cast iron manhol e covers and frames
as indicated.

13-1.4 Installlation.—

13-1.4.1 Generall..— Installation shall be in accordance with the tank

manuf acturer's current installation instructions, the approved shop draw ngs,
and NFPA 30, 31 and 70.

13-1.4.2 Piping.— Exterior piping shall be buried a mninmm of 18 inches
bellow. grade and pitched toward the tank, w thout traps. Double wall pipe
penetration at the sunp shall be designed to provide the drainage of any

| eaked fuel or ground water 'in the secondary containnment into the piping

sunp. Vent pipe termnal shall not be |ocated within 5 feet of engine

exhaust. Install swing joints pipe connection at the fuel tank. Above ground
vent piping shall be supported and mechanically protected from possible

damage. one-inch by 12-iaeh redwood boards shall be laid over fuel piping to
identify underground location at fuel lines. Vent line shall be extended
above the roof line of the building.

13-1.4.3 Fuel tank.~ Ballast and anchor tank to the concrete ballast pad
using hold down anchor straps in accordance with the manufacturer's
installation instructions. Install fuel tank with a 2-inch nmninmm end to
end sl ope
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13-1.4.62 Precision Test.~ Precision test shall be in accordance with NFPA
329. This precision test shall be conducted for all new tank installations

after backfilling has taken place. The test method shall be approved by the
COR prior to use.

13-1L.% Quality assurance. -

13-1.5.1 Submittalls.— Conformto the procedures specified.

13-1.5.1.1 Literature.- Provide product data, installation instructions,
mai nt enance, operating and testing instructions for underground storage
system fuel nonitoring system and tank gauging system

13-1.5.L 2 Shop draw ngs.-. Provide conmplete shop draw ngs show ng the exact
| ocation of tank, |eak nonitoring system tank gauging system and rel ated
pi ping system Show interface with the RMMS.

13-1.5.1.3 Checkllist.~ Provide an installation checklist certifying that

installation has been conpleted in accordance with the manufacturer's
recommendat i on.

13-1.5.2 Certification plate.~ UL |abel shall be affixed to each tank.
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