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INTRODUCTION

1 Scope

1.1 These requirements cover primary carrier, secondary containment, integral primary/secondary
containment, normal vent and vapor recovery, nonmetallic pipe, fittings, and systems (products) intended
for use underground in the distribution of petroleum-base flammable and combustible liquids, alcohols,
and alcohol-blended fuels as identified in this standard.

Revised 1.1 effective July 1, 2005

1.2 The piping covered by these requirements is intended to be installed and used in accordance with the
Flammable and Combustible Liquids Code, NFPA 30 and the Standard for Automotive and Marine Service

Station Code,

1.3 These red
manufacturer-
been evaluate
manufacturer’

1.3.1 The prdg
than 12 inche
device), abov
(23°C).

1.4 A product
from those co
or injury to
requirements
product who{
requirements
shall be propo
implementatio

AL AN
NFFEA OUA.

uirements cover nonmetallic thermoplastic (flexible) and thermoset (rigid))pla
supplied fittings for underground use only. The products covered, by this
d for assembly in normal soil applications by qualified persons\in accord
5 instructions.

Revised 1.3 effective July 1, 2004

ducts covered by this standard have not been evaluated for applications in
5 (30.5 cm) from sump wall], as connector pipe (betvéen underground pipe 3
eground or marine use, or other applications .exCeeding ambient temperqg

Added 1.3.1 effective July 1, 2005

that contains features, characteristics;.components, materials, or systems n
ered by the requirements in this standard, and that involves a risk of fire or of
ersons shall be evaluated using* appropriate additional component andg
to maintain the level of safety\as originally anticipated by the intent of th
e features, characteristics,,;components, materials, or systems conflict
Dr provisions of this stanpdard does not comply with this standard. Revision o
sed and adopted in conformance with the methods employed for developmen
h of this standard.

5tic piping with
standard have
ance with the

sumps [more
nd dispensing
tures of 75°F

bw or different
electric shock
end-product
s standard. A
with specific
requirements
, revision, and
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2 General

2.1 Units of measurement

2.1.1 If a value for measurement is followed by a value in other units in parentheses, the second value
shall be only approximate. The first stated value is the requirement.

2.2 Undated references

2.2.1 Any undated reference to a code or standard appearing in the requirements of this standard shall

be interpreted

as referring to the latest edition of that code or standard.

2.3 Glossary

2.3.1 OPEN §
normally open

2.3.2 CLOSE
ends normally

2.3.3 BARRIE
provides pernf
external fluids|

2.3.4 CHASE|
containment,
Typically used

2.3.5 FITTIN(
sections and
thermo fused,

EECONDARY CONTAINMENT PIPING SYSTEM — A secondary piping. syste
at the sump and a minimum rated pressure of 5.0 psig (35 kPa).
Revised 2.3.1 effective July 1, 2004

D SECONDARY CONTAINMENT PIPING SYSTEM — A secondary piping sy
closed at the tank and sump with a minimum rated pressure of 50 psig (35(

Revised 2.3.2 effective July 1, 2004

ER LINER — The thin inner or outer layer of a comygosite pipe that contains in
eation resistance, and protects the outer structural pipe wall from exposure

Added 2.3.3 effective\July 1, 2004

PIPE — An underground pipe that isdised to route primary carrier, secondar
br integral primary/secondary pipe between storage tanks and containment s

m with ends

stem with
kPa).

ternal fuels,
o fuels or

y
Lmps.

to extract pipe without excavation and is not considered secondary containinent.

Added 2.3.4 effective July 1, 2004

5 — A manufacturer-supplied component designed to connect, branch, or ter
ontain liquids. Connections may be threaded, welded, crimped, clamped, co
solvent welded; ‘or/adhesive joined. Sump boots are not considered fittings.

Added 2.3.5 effective July 1, 2004

2.3.6 FLEXIB|

E PIPING — Pipe with a manufacturer's recommended minimum bend radiu

equal to 6 feef (1.8<m). Typically constructed from thermoplastic materials.

Added 2.3.6 effective July 1, 2004

hinate pipe
mpressed,

s less than or

2.3.7 INTEGRAL — Two or more separate components physically joined together or combined to form a
single part at the manufacturer. Primary and secondary pipe joined in the field with a common fitting is
not considered integral.

Added 2.3.7 effective July 1, 2004

2.3.8 INTEGRAL PRIMARY/SECONDARY PIPE — A single pipe, constructed at the manufacturer, that
combines both primary carrier and secondary containment with an interstitial space that can be

monitored for

leakage.
Added 2.3.8 effective July 1, 2004
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2.3.9 METALLIC - Pipe, fittings, or components primarily consisting of metals (typically corrosion-
resistant malleable types such as steel, aluminum, copper, and brass) with or without minor nonmetallic
components (such as gaskets, seals, sleeves or bushings).

Added 2.3.9 effective July 1, 2004

2.3.10 NON-INTEGRAL PRIMARY/SECONDARY PIPE — A pipe system with independent primary
carrier and secondary containment connected in the field with an interstitial space that can be monitored

for leakage.

Added 2.3.10 effective July 1, 2004

2.3.11 NONMETALLIC — Pipe, fittings, or components primarily consisting of nonmetals (typically
polymeric thermoplastics, thermosets or composites) with or without minor metallic components (such

as foils, braidy

2.3.12 NORM

T 1apes, SIeeves, or bushings):
Added 2.3.11 effective July 1, 2004

AL VENT PIPE — A pipe system intended to transfer displaced gases '(air ar

vapors) from the top of an underground tank to grade during filling and provide atmospher

equalization.

2.3.13 PIPE -
burial and cor
material), conf
component) e

2.3.14 PIPE (
pipe and fittin

Note — Nomin

2.3.15 PIPIN
between a stg
types) and va
recovery type
known as sys

2.3.16 PRIMA

Added 2.3.12 effective July 1, 2004

L A long cylindrical thin-walled structure designed for the intended use of ung
veying or containing liquids. The pipe structure may. be formed from homogsg
posite (multiple materials mixed together) or integfal (individual materials joi
ements.

Added 2.3.13 effective July 1, 2004

DR FITTING SIZE — Nominal or trade.size (inches or mm) based on inside d
S,

al or trade sizes may not be_eqdivalent to the actual measurements.
Added 2.3.14 effective July 1, 2004

5 SYSTEM — A combination of pipes and fittings joined to contain liquids tra
rage tank and sunips ‘or dispensers (primary, secondary, or integral primary
por or air transfer-between dispenser or tank to atmosphere (normal vent an
E). The system may be primary, secondary, or an integral primary/secondary
em.

Added 2.3.15 effective July 1, 2004

RY,\€ARRIER PIPE — Pipe intended to be in continuous contact with the lig

d fluid
C pressure

erground
nous (single
hed as one

ameters of

nsferred
secondary
l vapor
type. Also

id flowing in

a piping syst

ol ] Al 1 H H H H 2l e H
T UTTUCT TTUTTIITAT UST T ATSU RITUWIT AS LAliTeT PTPT, PiiTalry PJTipT, U gTouuac it It

Added 2.3.16 effective July 1, 2004

e.

2.3.17 QUALIFIED PERSON — A worker specifically trained by the manufacturer to perform proper
installations of its piping systems in the field in accordance with the specified instructions. The qualified
person is not required to be an employee of the manufacturer.

Added 2.3.17 effective July 1, 2004

2.3.18 RIGID PIPING - Pipe with a manufacturers recommended minimum bend radius greater than 6
feet (1.8 m). Typically constructed from thermoset materials.

Added 2.3.18 effective July 1, 2004
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2.3.19 SECONDARY CONTAINMENT PIPE — Pipe intended to contain the liquid of a piping system
during abnormal use (for example, primary carrier pipe leaks and sump or dispenser spills).

Added 2.3.19 effective July 1, 2004

2.3.20 SUMP - Accessible atmospheric enclosure located underground, typically below a dispenser or
above a tank, and designed to monitor leaks, contain spills and house connector pipe and control

valves.

Added 2.3.20 effective July 1, 2004

2.3.21 UNDERGROUND - Physically located below the surface layer of the earth in contact with soil
(direct burial) or routed in a secondary or chase pipe (indirect burial). Underground does not include
sump use more than 12 inches (30.5 cm) from the sump wall.

2.3.22 VAPO

Added 2.3.21 effective July 1, 2004

R RECOVERY PIPE — A pipe system intended to transfer collected gasses

vapors) from @ vacuum system to an underground tank during dispensing. Also known as

CONSTRUCT]

2A General

2A.1 All mate
use with resp
misuse) condi

2A.2 Metallicy
(stainless steq
with minimum
Zinc-Coated

shall not prom

2A.3 All nonn
term exposurg
(23°C) expect

2A.4 All gas
performance ]
Gaskets and

Added 2.3.22 effective July 1, 2004

ION

Added 2A effective July 1, 2005

rials used in the construction of pipe, fittings ot systems shall be suitable for
bct to normal (expected use within marked gatings) and abnormal (reasonab
lions per the required performance testsxdescribed in Table 3.1.

used in the construction of pipe, fittings or systems shall be inherently corr
[, aluminum, brass) or be evaluated as equivalent to coating Designation Gf
40 percent zinc on all sides) in ASTM A653/A653M, Standard Specification fg
Galvanized) or Zinc-lron Alloy-Coated (Galvannealed) by the Hot-Dip Prog
ote dielectric corrosion Of dissimilar metals.

hetallics used in the~construction of pipe, fittings, and systems shall be eval
compatibility te ‘air, soil, ultraviolet light and internal and external fluids at n
ed use.

psts in-Table 3.1 plus the applicable requirements for their intended use in th
Bealsy UL 157.

air and fluid
vapor pipe.

their intended
e foreseeable

Dsion resistant
D0 (galvanized
r Steel Sheet,
ess. Metallics

uated for long
haximum 75°F

ets and\seals used to contain fluids used in piping systems shall comply with the

e Standard for

2A.5 All adhesives used to join components in piping systems shall comply with the performance tests
for the system in Tables 3.1 and the requirements for "Adhesives — Specialized Applications” specified in
the Standard for Polymeric Materials, UL 746C.

2A.6 All tapes used to join components in piping systems shall comply with the performance tests for the
system in Tables 3.1 and the requirements for the "Tape Adhesion Test” specified in the Standard for
Polymeric Materials, UL 746C.
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PERFORMAN

3 General

CE

3.1 Representative sample sizes of each type pipe, component, or system shall be subjected to the
appropriate Performance Tests as specified in Table 3.1:

a) Pipe type —rigid (R), flexible (F);

b) Co

mponent — pipe (P), fitting (F);

c) System — primary carrier (PC), secondary containment (SC), integral primary/secondary

(PS),

3.1.1 Critical
before testing
“Fiberglass” (

aaal FSwA NAWAY AW mAY
urirar VTt (v v ) Ul vapul TCLUUVETY (VIN).

Revised 3.1 effective July 1, 2005

Himensions of all pipe (as applicable for each pipe construction andtest) shal
in accordance with ASTM D 3567, Standard Practice for Determining I
Slass-Fiber-Reinforced Thermosetting Resin) Pipe and Fittings:“All test sarn

within the manufacturer’s quality control specifications for minimum and averdge thickness

3.1.2 Calcula

by the formulg:

in which:

Sish

Added 3.1.1 effective July 1, 2005

ed hoop stress of each type pipe in all nominal sizes ih‘a product range shalll

P(D-t)
2t

S

oop stress (psi),

P is the breakdowh\pressure (psi) per 4A.4,

Dis t

tis th

e average outside diameter inches per 3.1.1, and

b minimum wall thickness inches per 3.1.1.

be measured
Dimensions of
hples shall be
and diameter.

be determined

This information may be used to determine "worst case” sizes for some tests to reduce samples.

Added 3.1.2 effective July 1, 2005

3.1.3 Representative sample sizes for the Performance Tests specified in Table 3.1 are defined as either

a) "ALL" for all nominal or trade sizes in a product range,

b) "WC" for worst case sizes per maximum average hoop stress per 3.1.2, or other analytical
method, or
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c) As otherwise indicated in the specific test.
Added 3.1.3 effective July 1, 2005

3.1.4 Representative worst case sample sizes for Long Term Compatibility and Permeation Tests shall
be based on the minimum thickness of interior or exterior materials in contact with the test fluids.

Added 3.1.4 effective July 1, 2005

3.2 New samples may be used for each test except for the sequence of the Short Term Pressure Tests
(Leakage per 4A.2, Hydrostatic per 4A.3 and Breakdown per 4A.4), which shall use the same sample and
test equipment at successively higher pressures.

Revised 3.2 effective July 1, 2005

lable 5.1
Performance Tests for Underground Piping
Added Table 3.1 effective July 1, 2005
Clause Test | Pipe type | Sample Comppnent/System
4A Short Term Pressure
4A.2 Leakage R, F ALL PC, SC| PS, NV, VR
4A.3 Hydrostatic R, F ALL PC, SC| PS, NV, VR
4A.4 Breakdown R, F ALL PC, SC| PS, NV, VR
5A Long Term Pressure
5A.2 Sustained Pressure F wcC PC, PS
5A.3 Cyclic Pressure R wcC PC, PS
6A Vacuum
6A.2 Static Vacuum R, F ALL PC, PS{NV
6A.3 Cyclic Vacuum Ry ALL PC, PS] VR
7 Fitting Torque R, F ALL F
8 Fitting Bending R, F ALL F
9 Pipe Bending R, F ALL P
10 Drop R, F ALL F, P
11 Drop after Conditioning R, F ALL F, P
12 Ball Impact R, F ALL PC, SC| PS, NV, VR
13 Ball Impact after R, F ALL PC, SC| PS, NV, VR
Conditioning
14A Pipe Buriat
14A.2 PuthStrength R, F ALL PC, SC| PS, NV, VR
14A.3 Puncture Resistance R, F ALL PC, SC| PS, NV, VR
14A.4 Crush Resistance R, F ALL PC, SC| PS, NV, VR
15A Long Term R, F wWC PC, SC| PS, NV, VR
Compatibility
16A Interstitial R, F wcC PC, SC, PS, NV, VR
Communication
16B UV Compatibility R, F wcC PC, SC, PS, NV, VR
16C Nonmetallic Fitting R, F wcC F
Stress
16D Metallic Fitting Stress R, F wcC F
17 Permeation R, F WC PC, SC, PS
NOTE — "WC" (worst case) indicates a sample, size, or test condition that is most likely to cause a non-complying result.
Material, thickness, construction, components, and connections are to be considered for the selection of worst case samples or
test conditions.
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3.3 Assembly of all piping system samples shall be conducted by a qualified person using
manufacturer-supplied components and tools in accordance with the manufacturer’s instructions
(minimum thread or screw torques, minimum cure temperature and time, crimp setting, or other critical
parameters). If multiple methods of connecting pipe and fittings are used, each shall be evaluated.

Added 3.3 effective July 1, 2004

3.4 Damage shall be determined by visual examination of any critical part of a component or system
sample after testing. The following items are examples of complying and non-complying results:

a) Flexible Piping and Fittings — discoloration or minor dimensional change is acceptable, but
major dimensional change, cracking, splitting, bulging, collapse, and delamination are non-

comply

b) Rigid Piping and Fittings — discoloration or minor stress cracking is acceptable,

cracki

3.5 Unless of]
at 70 +10°F (3
50 percent (£

3.6 Unless ot
and pneumati
be used to pr{

4 Cyclic Pres

4A Short Teri Pressure Tests

4A.1 General
4A.1.1 Three

a) Mg

ooty

ng, splitting, bulging, collapse, and delamination are non-complying results.
Added 3.4 effective July 1, 2005
herwise indicated in a specific test method, all tests shall he\cenducted with

20 percent) RH. All pressures shall be measured withrrespect to gauge (psig
Added 3.5 effective July 1, 2005

herwise indicated in a specific test method, hydrostatic tests shall be condug
C tests shall be conducted with air (or other_jnert gasses). In either case, prg
bvent personal injury.

Added 3.6 effective July 1, 2005
sure Test — Primary Piping

4 deleted effective July 1, 2005

Added 4A effective July 1, 2005

3-foot lengths of pipe types and systems indicated in each test method in all

asurediper 3.1.1,

but major

working fluids

PO +6°C) or at normal ambient temperatures between 65°k and 85°F (17°C and 29°C) and

))-

ted with water
cautions shall

sizes shall be:

b) A

sembled per 33 _and

c) Tested in a continuous sequence in accordance with the Leakage, Hydrostatic, and

Break

down tests specified in sections 4A.2 — 4A.4

Six 3-foot samples of integral primary/secondary pipe are required to separately test the primary (3

samples) and

secondary (3 samples).
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4A.1.2 All pipe systems evaluated are to be filled with water before applying the test pressures

hydrostatically. The test sequence shall start at O psig and gradually increase at:
a) 10 +5 psig/min for pipe rated less than 50 psig;

b) 100 +20 psig/min for pipe rated 50 psig or more.

There shall be a minimum 5-minute pause at each test level (except for the Breakdown Test, 4A.4) when

the samples are to be visually examined for damage and leakage. Filling and sealing the
integral pipe is permitted when testing the secondary to prevent implosion.

4A.1.3 All samples used for the Short Term Pressure Tests shaII be tested hydrostatrcally
an aerostatic

hydrostatic method when accurately determining Ieakage Leakage is to be detec
examination with the aid of dyes, leak solution, blotting paper, bubble submersion of any
and repeatable method.

4A.2 Leakage test

4A.2.1 Rigid and flexible type primary carrier, secondary containment, integral primary/secd
vent and vapgr recovery pipe systems shall be subjected to the Leakage Test.

4A.2.2 The U
non-complying

cakage Test pressure shall be twice the ratingivand there shall be no e
damage (see 3.4) while the samples are pressurized.

4A.3 Hydrostatic test

4A.3.1 Rigid and flexible type primary carrier, secapdary containment, integral primary/secq
vent and vapgr recovery pipe systems shall be subjected to the Hydrostatic Test.

4A.3.2 The Hydrostatic Test pressure shall-be five times the rating. There shall be no leal
samples are gressurized.

4A.4 Breakdgwn test
4A.4.1 Following the Hydrostatic Test, rigid & flexible type primary carrier, secondary
integral primary/secondary, normal vent and vapor recovery pipe systems shall be su

following test.

4A.4.2 The tgst pressure is to be gradually increased at the rates specified in 4A.1.2 until s¢

primary of an

Alternatively,
quperior to the
ted by visual
bther accurate

ndary, normal

akage or any

ndary, normal

cage while the

containment,

bjected to the

bvere leakage,

rupture or byrst_occurs. The type and location of the breakdown or other significant]

observations

(damage) shall be recorded along with the breakdown pressure for use in determining the retention values

with other tests.
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5 Leakage Te

st — Primary and Secondary Containment Piping
5 deleted effective July 1, 2005

5A Long Term Pressure Tests

5A.1 General

Added 5A effective July 1, 2005

5A.1.1 Three 3-foot lengths of pipe types and systems indicated in each test method in all sizes shall be:

a) Me

asured per 3.1.1,

b) As

c) Te
Test,

Only the primary of an integral primary/secondary system shall be pressurized+or the test.

5A.1.2 Worst
Leakage shall
submersion o

5A.2 Sustaingd pressure test

5A.2.1 Only flex type primary carrier and the primary(oef integral primary/secondary sys

subjected to t

5A.2.2 Three
Obtaining Hy!
pressures rec

5A.2.3 Follow
developed, an
extrapolated 3

Sted in accordance with the Sustained Pressure Test, Section 5A.2, ok'theé C
Section 5A.3, as appropriate.

elmpied per 5.5, dalld

case samples used for the Long Term Pressure Tests Shall use water as
be detected by visual examination with or without dyes, leak solution, blotting
any other accurate and repeatable method.

ne Sustained Pressure Test.

samples of each system shall be tested in accordance with ASTM D 2837, T
jrostatic Design Basis for Thermoplastic Pipe Materials, with the breakd
brded at targeted times of approximately 1, 10, 100, 1000, and 2000 hours.

ing the collection of all data points, a log and log plot of time verses pre
d a 30-year breakdown pressure extrapolated. The rated pressure shall be g
0-year breakdown pressure.

yclic Pressure

the test fluid.

paper, bubble

tems shall be

pst Method for
bwn time and

ssure shall be
eater than the
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5A.3 Cyclic pressure test

5A.3.1 Only rigid type primary carrier and the primary of integral primary/secondary systems shall be
subjected to the Cyclic Pressure Test.

5A.3.2 Three samples of each system shall be tested in accordance with ASTM D 2143, Test Method for
Cyclic Pressure Strength of Reinforced Thermosetting Plastic Pipe. Alternating pressures (between 0 and
rated pressure of equal times) shall be applied at 25 +2 cycles per minute for 1.5 million cycles.

5A.3.3 Following the completion of the cycling, the test samples shall be visually examined for damage
and leakage. There shall be no leakage or any non-complying damage during or after testing.

rrrary gty

6 deleted effective July 1, 2005

6 Hydrostatic

D [l tla T +
FTCoouUrt Jutlrigturn TTot

6A Vacuum Tests
Added 6A effective July 1, 2005
6A.1 General
6A.1.1 Three|3-foot lengths of pipe types and systems indicated in€ach test method in all|sizes shall be

3.1.1 and assembled per 3.3, then tested in accofdance with either 6A.2, $tatic Vacuum
, Cyclic Vacuum Test or both. Only primary pipe or the primary of an integral
dary normal vent or vapor recovery piping system shall be tested.

measured pet
Test or 6A.9
primary/secon

6A.1.2 Vacuu
test shall be ¢
or without dysg
method.

6A.2 Static v

6A.2.1 Rigid and flexible type normal vent pipe systems shall be subjected to the Static V

6A.2.2 All samples shall be subjected to a static vacuum of 28 inches Hg for 60 minutes f

Leakage Test

6A.2.3 Follow

m tests shall be conducted on all samples using air. Unless otherwise specif
bnducted using water as the test fluid. Leakage shall be detected by visual ex
s, leak solution, blotting paper, bubble submersion or any other accurate g

cuum test

specified in 4A.2 and visual examination.

ed, a leakage
amination with
nd repeatable

acuum Test.

bllowed by the

ing the test sequence, there shall be no leakage or any non-complying damage.
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6A.3 Cyclic vacuum test
6A.3.1 Rigid and flexible type vapor recovery pipe systems shall be subjected to the Cyclic Vacuum Test.

6A.3.2 All samples are to be subjected to alternating pressures (approximately 3 seconds at 0 and
approximately 7 seconds at rated vacuum) applied at 6 cycles per minute for 250,000 cycles followed by

the Leakage Test specified in 4A.2 and visual examination.

6A.3.2 revised August 16, 2005

6A.3.3 Following the test sequence, there shall be no leakage or any non-complying damage.

7 Fitting Torq

ue Test

7.1 Six 3-foo
connections
manufacturer
nonmetallic pi
the torque val
repeated. Nin

7.2 Three samples are to be assembled at 1-1/2 times the manufacturer’'s torque value

temperature ¢
of the samplg
conditions.

7.3 The samy
torques or pre

8 Fitting Beng

8.1 Six 3-fog

connections iftended to accommodate threaded components not included in the manufa

system (such
3.3. The samy
bending mom
Ninety-degree

Revised 7/ eftective July 1, 2005
samples of all metallic or nonmetallic, rigid, and flexible-type fittings. with
in all sizes intended to accommodate threaded components not ing
S piping system (such as connector pipe or valves) are to-pe assemb
pe per 3.3. The samples shall then be assembled to a threaded Schedule 4
bty-degree elbows are to be considered worst case for this, test.

pnditions and another three samples are to be assembled at minus 20°F (m
s shall then be subjected to the leakage testspecified in 7.1 under normg

les shall not leak or show any signs of\non-complying damage when subjeg
ssures.

ing Test
Revised 8 effective July 1, 2005

t samples of all metallic or nonmetallic, rigid, and flexible-type fittings
ps connector pipe_or valves) in all sizes are to be assembled to mating nonm

ent indicated'in 8.2 and 8.3. The Leakage Test specified in 4A.2 shall
elbows~arfe to be considered worst case for this test.

8.2 Three sa
ft-Ib bending

ples are to be f|xed (Wlthout addlng or reducing the pipe stress) and subje

les indicated in 7.2 at normal and low temperatures. The Leakage Test, 4A.2,

any threaded
luded in the
ed to mating
D steel pipe at
shall then be

under normal
nus 30°C). All
| temperature

ted to the test

ith threaded
cturer's piping
ptallic pipe per

les are then be-assembled to a 4-foot length of Schedule 40 steel pipe and siibjected to the

be repeated.

ted to a 2000

re conditions.

The bending moments are to be applied both parallel and perpendlcular to the pipe axis within 1 minute
of each other. If the nonmetallic or steel pipe bends more than 45 degrees from the original axis before
reaching the maximum value, the bending moment shall be stopped. The remaining three samples are to
be subjected to the same test method except the temperature shall be minus 20°F (minus 30°C). After
the conditioned samples return to normal temperature, all samples are to be subjected to the leakage test
specified in 7.1.
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8.3 The samples shall not leak or show any signs of non-complying damage when subjected to the
bending load or and test pressures.

9 Pipe Bending Test
Revised 9 effective July 1, 2005

9.1 Six samples of rigid and flexible type pipe in all sizes, minimum 10 feet long, are to be measured per
3.1.1 and assembled per 3.3. The samples are to be divided into two equal sets of three. The samples of
each set shall be provided with capped end fittings, and two of those samples shall be provided with
centered connection fittings. All samples are to be subjected to a bending radius or deflection load per 9.2
and 9.3 at normal and low temperatures. The radius is to be measured at the pipe center. The Leakage

Test specified

in 4A.2 is to be repeated while in the bent position.

9.2 One set ¢
pipe with mar|
pipe (for pipe
samples is to
30°C). The bsg
forces used &
return to norn
in the bent po|

9.3 The sam
bending load

10 Drop Test

10.1 Three 2-

f samples is to be bent 1-1/2 times below the manufacturer’'s minimum bend
ed bending radius) or deflected 1-1/2 times the centered distance at ng_load

be subjected to the same test method except the temperature shall be minu
nd is to be applied using a simple support, 2- or 3-point loading system, or a
re to be applied at the ends or center to equalize bending, ‘After the conditi
al temperature, all samples are to be subjected to the leakage test specifieg
Sition.

ples shall not leak or show any signs of non-complying damage when su
Dr and test pressures.
Revised 10 effective July 1, 2005

foot samples of all rigid and flexible‘type pipe and fittings shall be measured

subjected to & drop test as indicated in 10.2>and 10.3. Following the drop, pipe and fitt

assembled pe
parts (shell hg

10.2 Each fitt
test sample) ¢
Each sample
specified in 44

10.3 If non-ca
with new sam

I 3.3 and the Leakage Testsspecified in 4A.2, is to be repeated. Fittings are t
Ives, bushings, rings, etc.)xand subassemblies, except for metal and rubber

ng component, fittingy and pipe is to be dropped six feet (measured from the
nto a flat concrete) surface. The samples are to be impacted at the worst g
is to be visually/examined before system assembly and evaluation to the
\.2.

mplying-damage is visible to the naked eye from three feet away, the test is {
ples\at'a reduced drop height. The drop height is to be maximum 6 inches bel
less than 3 feet. The drops are to be repeated (each time reduced by 6-ing

height but not

ing radius (for
of the longest

with zero bend radius) under normal temperature conditions for 1 minute. The other set of

S 20°F (minus
mandrel. Any
pned samples
in 4A.2 while

bjected to the

per 3.1.1, then
ngs are to be
D be tested as
components.

bottom of the
ase locations.
Leakage Test

0 be repeated
bw the original

h increments)

until no damage is visible. The leakage test shall then be repeated. The samples shall not leak or show
any signs of non-complying damage when assembled and subjected to the test pressure.
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11 Drop Test After Conditioning
Revised 11 effective July 1, 2005

11.1 Six 2-foot samples of all rigid and flexible type pipe and fittings are to be measured per 3.1.1, with
three samples conditioned for a minimum of 2 hours at 120°F (50°C) and three samples conditioned for
a minimum of 16 hours at minus 20°F (minus 30°C). The samples are then to be subjected to a drop test
as indicated in 11.2 and 11.3. Following the drop, pipe and fittings are to be assembled per 3.3, and the
Leakage Test specified in 4A.2 is to be repeated. Fittings are to be tested as parts (shell halves, bushings,
rings, etc.) and subassemblies, except for metal and rubber components.

11.2 Each fitting component, fitting, and pipe is to be dropped six feet (measured from the bottom of the
test sample) onto a flat concrete surface. The samples are to be impacted at the worst case locations.

Each sample
specified in 44

11.3 If non-cq
with new sam
height but not
until no dama
any signs of n

12 Ball Impag

12.1 Three 2
assembled pe
12.3. Followin
of the fitting &
test.

12.2 Each pif
(measured frg
sample is to b

12.3 If non-cq
with new sam
from the origi
6-inch increm
not leak or sh

£W anysigns of non-complying damage when assembled and subjected to the

eyl : 1 H bl ok - 1ol ! ! " )
1S5 U DT VIiSUdlly CSAAITITIEU UTTUIT SySITITIT asSSCITIUly dllu evaiuatulrt tu uic

\.2.

mplying damage is visible to the naked eye from three feet away, the test is {
bles at a reduced drop height. The drop height is to be maximum _6'inches bel
less than 3 feet. The drops are to be repeated (each time reduced by 6-ing
De is visible. The leakage test shall then be repeated. The.samples shall no
on-complying damage when assembled and subjected tg*the test pressure.

t Test
Revised 12 effective July 1, 2005

Hfoot samples of all rigid and flexible pipe, Ssystems are to be measured

r 3.3. The samples are then to be subjectédto the ball impact test as indicat
p the impact test, the Leakage Test specified in 4A.2 is to be repeated. Only
hd pipe after assembly (except for metal or rubber components) are to be su

e system shall be impacted-with a 1.18-Ib, 2.0-inch diameter steel ball dropp
m ball bottom to test point) on worst case locations of the fitting and pips
e visually examined before being subjected to the Leakage Test specified in

mplying damagelis)visible to the naked eye from three feet away, the test is 1
bles impacted at-a reduced drop height. The steel ball is to be dropped maxi
al height butihot less than 3 feet. The impacts are to be repeated (each tin
nts) untikno damage is visible. The leakage test shall then be repeated. The

Leakage Test

0 be repeated
bw the original
h increments)
leak or show

per 3.1.1 and
bd in 12.2 and
exposed parts
bjected to this

ed from 6 feet
surface. The
4A.2.

0 be repeated
mum 6 inches
e reduced by
samples shall
test pressure.
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13 Ball Impact Test After Conditioning
Revised 13 effective July 1, 2005

13.1 Six 2-foot samples of all rigid and flexible pipe systems are to be measured per 3.1.1 and assembled
per 3.3, with three samples conditioned for a minimum of 2 hours at 120°F (50°C) and three samples
conditioned for a minimum of 16 hours at minus 20°F (minus 30°C). The samples are then to be subjected
to a ball impact test as indicated in 13.2 and 13.3, followed by the Leakage Test specified in 4A.2. Only
exposed parts of the fitting and pipe after assembly (except for metal or rubber components) are to be
subjected to this test.

13.2 While still at the conditioning temperature, each pipe system is to be impacted with a 1.18-Ib,
2.0-inch diameter steel ball dropped 6 feet (measured from ball bottom to test point) on worst case
locations of ittt i ; i i i before being
subjected to the Leakage Test specified in 4A.2.

13.3 If non-cgmplying damage is visible to the naked eye from three feet away, the test is {o be repeated
with new samples impacted at a reduced drop height. The steel ball is to be dropped maximum 6 inches
from the origifpal height but not less than 3 feet. The impacts are to be repeated (each time reduced by
6-inch incremgnts) until no damage is visible. The leakage test shall then.berépeated. The|samples shall
not leak or shgw any signs of non-complying damage when assembled and subjected to the|test pressure.

14 Crush-Strgngth Test — Primary and Secondary Containment Riping
14 deleted effective July 1, 2005

14A Pipe Burnal Tests
Added 14A effective™July 1, 2005

14A.1 Generdl

14A.1.1 Three 18-inch lengths of all rigid and:flexible pipe systems in all sizes for each test method are
to be measured per 3.1.1 and assembled-per 3.3, then tested in accordance with the [Pull Strength,
Puncture Registance, and Crush Resistance tests specified in 14A.2 — 14A.4 respectiyely. Both the
primary and decondary of an integral primary/secondary system shall be evaluated; howgever, separate
samples may |be used if necessary,

14A.1.2 After|each Pipe Burialk'Test, all samples shall be subjected to the Leakage Test spégcified in 4A.2.
Water shall be used asthe test fluid to determine compliance. Leakage shall be dete¢ted by visual
examination with or wittfout dyes, leak solution, blotting paper, bubble submersion or any pther accurate
and repeatablp methed.
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14A.2 Pull strength test

14A.2.1 Two 18-inch samples of each system shall be subjected to a pull force applied by a loading
machine. The force is to be applied at the end fittings parallel to the axis at 1/2 inch per minute until the
maximum value per Table 14A.1 is obtained and held for 1 minute. After unloading the force, the sample
shall be visually examined before being subjected to the Leakage Test.

Table 14A.1
Pull force
Nominal pipe size, Tension,
inches (mm) pounds (N)
3/8 -[112 95-12.7 300 1B34
3/4 19.1 350 1p57
1 25.4 400 1§79
1-1f4 31.8 500 2p24
1-12 38.1 600 2569
2 50.8 800 3p79
2-12 63.5 1000 4448
3 76.2 1200 5B38
4 101.6 1600 7017
14A.2.2 The s$amples shall not leak or show any signs of non-complying damage after thg applied force

or when subijg

14A.2.3 One
breakdown. T
purposes.

14A.3 Punctu

14A.3.1 Thre
machine holdi
edge. The prd
a force of 15

examined bef

14A.3.2 The
or when subjg

cted to the test pressure.

additional sample is to be prepared and.stbjected to the pull test specified i
he maximum load and breakdown details shall be recorded for percent retenti

re resistance test
14A.3 revised August 16, 2005

b 18-inch samples of each system shall be subjected to a point force applie
hg a steel probe withya 0.180-inch diameter shaft with 0.04-inch diameter tip

be is to be applied at the pipe center perpendicular to the axis at 1/2 inch p
b is obtained and held for 1 minute. After unloading the force, the sample sh
bre being stibjected to the Leakage Test.

Eamples-shall not leak or show any signs of non-complying damage after thg
cted. to the test pressure.

h 14A.2.1 until
DN comparison

l by a loading
hnd 30 degree
er minute until
all be visually

applied force
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14A.4 Crush resistance test

14A.4.1 Three 18-inch samples of each system are to be tested in accordance with ASTM D 2412,
Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by
Parallel-Plate Loading. The load is to be applied at the pipe center perpendicular to the axis at 1/2 inch
per minute until conditions per 14A.4.2 (for rigid pipe) or 14A.4.3 (for flexible pipe) are met. After unloading
the force, the sample shall be visually examined before being subjected to the Leakage Test.

14A.4.2 For rigid pipe, the load to obtain a stiffness factor of 56.25 Ibf/in shall be held for 1 minute and
the value recorded for comparison purposes.

14A.4.3 For flex pipe, the load to obtain a 40 percent reduction of the O.D. shall be held for 1 minute and
the value recgrd i

o £ H
TUTuU TuUT LuUNipariovultT Jurpuoto.

14A.4.3 revised August 16, 2005

14A.4.4 The
or when subjg

Eamples shall not leak or show any signs of non-complying damage aftéer thg
cted to the test pressure.

applied force

15 Immersion Tests — Primary and Secondary Containment Piping

15 deleted effective July 1, 2005

15A Long Tefm Compatibility Test

Added 15A effective July 1, 2005

15A.1 Sets o
case sizes for

three 18-inch lengths of each type rigid and flexible pipe systems in repregentative worst
each exposure fluid and time period shall*‘be measured per 3.1.1 and asseimbled per 3.3.

The samples
long term conf
and secondar

are then to be subjected to the applicable exposures specified in Table 15A
patibility to intended use fuels and:sudrrounding environmental conditions. Bg
y of an integral primary/secondary*system shall be evaluated, but separat

secondary samples may be used if representative of the materials, design and fittings.

.1 to simulate
th the primary
e primary and

15A.1.1 Addiional samples shall be permitted to be tested, and the average of all samplegs tested shall

be used as th

15A.1.2 Mech
pre-flexing sh
parameters as

b basis for evaluating performance.
15A.1.1 added February 22, 2006

anical pre-flexing shall be permitted prior to testing of as-received samples. T
All consist-of-rolling and unrolling based on number of times, spool diamet
sociatedwith manufacturing and installation.

15A.1.2 added February 22, 2006

15A.1.3 Ther

he mechanical
br, and speed

Mal‘stross relaxation shall he pnrmiftnrl prir\r to fncfing of as-roceived eampln

5. The thermal

stress relaxation shall consist of exposing samples to 65° C air at 50 percent relative humidity for 12 hours
followed by cooling to room temperature.

15A.1.3 added February 22, 2006
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Table
Compatibility

15A.1
test fluids

External soil and environmental fluids at 100°F (38°C) required for all pipe systems

Type A

Type B

Distilled Water?

Ph 3.0 sulfuric acid
Saturated sodium chloride

Air (except at 70°C)

1 percent hydrochloric acid®

1 percent nitric acid®

Ph 10 sodium carbonate — sodium bicarbonate®
Ph 12 sodium hydroxide

Motor Vehicle Fuels at 100°F (38°C) required for pipe systems marked per 20.1(g).

Type A

100 percent ASTM Reference Fuel No. 2

100 percent AS
85 percent Refe
85 percent Refe
70 percent Refe

M Reference Fuel C

ence Fuel C — 15 percent MTBE
ence Fuel C — 15 percent methanol
ence Fuel C — 30 percent ethanol

All external soil and environmental fluids an

Concentrated Fuels at 100°F (38°C) required for pipe systems marked per 20.1(g)

d motor vehicle fuels are also required plus:

Type A

Type B

100 percent eth

100 percent methanol

100 percent Toluene

nol

Table 15A.1 Continued on Next Page
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Table 15A.1 Continued

External soil and environmental fluids at 100°F (38°C) required for all pipe systems
Type A | Type B

Special use fuels at 100°F (38°C) required for pipe systems marked for ratings

All external soil and environmental fluids and motor vehicle fuels are also required plus:
Type A — Marked per 20.1(g) for high blend fuels
50 percent Reference Fuel C — 50 percent methanol
50 percent Reference Fuel C — 50 percent ethanol
Type A — Marked per 20.1(g) for aviation and marine fuels
100 percent premium leaded gas
100 percent kerosene
NOTES
1) Test parametgrs, such as temperature and concentrations of media, are increased in severity over those€ @f-normal operating

conditions to obfain observable deterioration in a reasonable period of time. This accelerated test does-not)give|a direct
correlation with $ervice performance. However, this method of testing yields comparative data on which te evalyate the product.

2) ASTM Refergnce Fuel C is to be as described in the Test Method for Rubber Property — Effect’of Liquids, A3TM D 471-79.

a Percentage by|weight.
b Distilled water |having a maximum total matter of 2.0 ppm and a maximum electrical cénduttivity of 5.0 microhfns/cm at 25°C
(77°F), as descr|bed for Type IV grade reagent water in the Standard Specification for Reagent Water, ASTM D[ 1193-77.

¢ A pH of 10 is tp be obtained by mixing 10.6 grams per liter of sodium carbonate~afd 8.4 grams per liter of sodium
bicarbonate. A gH meter is to be used and the ratio of sodium carbonate to sedjum bicarbonate is to be adjusted to obtain a pH
of 10. The pH is|to be checked several times during the test.

15A.2 The sgmples for this test are to be preconditioned o simulate transport, assembly gnd installation
conditions by psing cut length of pipe that has been subjected to the Pipe Bending Test, Se¢tion 9 (except
at one times the minimum bend radius on sampleswwithout fittings), Drop Test, section 10, and Impact
Test, section 12. All precondition tests do not require a Leakage Test, and the Drop and Impact tests shall
be done at hejights that do not show visible damage per 10.3 and 12.3 respectively.

15A.3 Before|immersion, one sample (for repeat leakage/breakdown test) per set is to b¢ measured to
the nearest 0004 inch (0.1 mm) for:

a) Lepgth between 2 reference points approximately 12 inches (30.5 cm) apart and
b) Digmeter between-2 reference points near the center of the pipe.

The referencel marks @are to be visible after the immersion for dimensional comparison spe ified in 15A.6
but shall not amagesthe pipe. The same sample is to be weighed to the nearest 0.0035 punces (0.1 g)
for use in ddtertmining the weight comparison specified in 15A.7. Pipe systems using nonmetallic
removable fittlngs’ (connectars _plugs or caps) are to be measured with the fittings Pipe systems using
metallic removable fittings are to be measured without the fittings. For pipe systems using adhesives, the
measurement is to be made after full cure per the manufacturer’s instructions. One control sample of each
pipe type is to be prepared for post immersion comparison, but shall not be subject to any test fluids.

15A.4 All exposures specified in Table 15A.1 are to be maintained over the entire time period at the
indicated temperatures +4°F (2°C) with equipment such as a water bath used for all liquid exposures and
a circulating oven used for all air exposures. The exposed surfaces of the test samples for internal and
external fluids for each system are to be as indicated in Table 15A.2 to simulate normal and abnormal use
conditions.
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Table 15A.2
Exposed surfaces for test samples

Pipe System Test Fuels Soil Fluids Air Oven
Primary carrier Pl, PE PE All
Secondary containment Sl SE All
Integral primary/secondary PI, PE, SI SE All
Normal vent Pl PE All
Vapor recovery PI PE All

NOTES

P = Primary pipe and fittings
| = Interior surface of pipe and fittings

S = Secondary
E = Exterior sur
All = All interior

Ipe and fittings
ace of pipe and fittings
hnd exterior surfaces of pipe and fittings

15A.5 Type A
to 30-, 90-, 1
exposure sha
minimums in

testing.

15A.6 Type B
to 30-, 90-, ar

15A.7 Follow
and visually e
dimensional &
to be conduct
physical tests

15A.8 Repe
leakage/break
original samp
condition and

15A.9 Repea

fluids are intended to represent exposures expected in normal use and are t
80-, and 270-day exposures. Extrapolations (using regressjon analysis) fo
be permitted (to reduce testing and time) but are to be an-additional 20 perq
15A.11 and have a correlation coefficient of 1 £0.15 to qualify for the waivi

fluids are intended to represent exposures more Sé€vere than expected and s
d 180-day exposures.

ng each exposure time period, each set.of'samples is to be drained of any tg
kamined for damage. One sample (repéat leakage/breakdown) is to be subje
hd weight measurements per 15A.3.(@he repeat physical tests specified in 11
ed on individual samples. Fittings~shall not be removed or reassembled bef

pt dimensional measurements are to be made before the or afte
down test. The dimensional change (length and O.D.) shall not exceed 2
e. Adjustments shallbe allowed for differences in the control sample in th
at each time period.

weight measurements may be made before or after the repeat leakage/br

Any sample
The weight c

aterial Jest from the repeat leakage/breakdown test is to be included in the
nge. shall not exceed +5.0 percent of the original sample. Adjustments shall

differences in [the control and test samples at each time period.

b be subjected
r the 270-day
ent above the
ng of 270-day

hall be subject

st fluid, dried,
cted to repeat
A.10 are then
bre the repeat

r the repeat
percent of the
e as-received

eakdown test.
measurement.
be allowed for

15A.10 Following each exposure time, repeat physical tests are to be conducted in accordance with the:

a) Short Term Pressure Tests, Section 4A,

b) Pu

Il Strength Test, Section 14A.2, and

c) Crush Resistance Test, Section 14A.4.

One sample is to be used for each test. The results for these repeat tests shall comply with 15A.11,
15A.12, and 15A.13 respectively. Fittings shall not be removed or reassembled before the repeat physical

tests.
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Exception No.

1: The Hydrostatic Test, 4A.3, is not required for (a).

Exception No. 2: For item (b), a repeat leakage test is not required and the sample is to be loaded until

breakdown.

15A.11 Samples subjected to the repeat Short Term Pressure Tests shall comply with the Leakage Test,
4A.2 and the Breakdown Test, 4A.4, with a breakdown pressure retention value per Table 15A.3.

Table 15A.3
Retention values for long term test samples

Compatibility test fluids Pipe system type Minimum property retention values (percentage)
Type A Type B
External soil ang PC, SC, PS 80 b0
environmental flfiids
NV, VR 70 50
Motor vehicle fugls PC, SC, PS 80 b0
NV, VR 70 50
Concentrated fugls PC, SC, PS 80 b0
NV, VR 70 50
Special use fuelp PC, SC, PS 80 b0
NV, VR 70 50
NOTE — See 3.1 for pipe system type legend.

15A.12 Samg
curve meeting

a) Th
as-red

b) Th

les subjected to the repeat Pull Strength Test'shall comply with either data p
one of the following:
eived and conditioned samples, or

e minimum pull values and breakdown values complying with both of the foll

the pull force valuées identified in Table 14A.1 for the specific diameter. Fo

accordance with 4A.2 followed by the Breakdown Test in accordance with
samples shall not leak, and

2) Allkminimum breakdown values of these samples shall be at least 70 p
A Fluids) or 50 percent (Type B Fluids), and all values shall be at least 25

£ minimum retention values specified’jn Table 15A.3 comparing pull breakdg

1) The samples shall'withstand a minimum pull strength per 14A.2 except

preconditioning pull load, the samples shall be subjected to the Leakage T

bints or a data

wn loads of

owing:

at two times
lowing this
est in

4A.4. The

brcent (Type
D psig (PC,

PS and closed SC systems) or 25 psig (open SC systems).

Data points shall comply as individual points or as averaged points (per 15A.1.1) for each time period.
Data curves shall comply as a generated curve (from least squares or higher order method with at least
a 0.85 correlation coefficient) using at least 0, 30, 90, 180 and 270 day data.

15A.12 revised March 2, 2006
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15A.13 Samples subjected to the repeat Crush Resistance Test shall comply with either data points or a
data curve meeting one of the following:

a) The minimum retention values specified in Table 15A.3 comparing crush loads of
as-received and conditioned samples, or

b) The minimum crush values and breakdown values, complying with both of the following:

1) The samples shall be subjected to crush loading per 14A.4 except at 150 Ib times
the pipe O.D. in inches. Following this preconditioning crush load, the samples shall be
subjected to the Leakage Test in accordance with 4A.2 followed by the Breakdown Test

in accordance with 4A.4. The samples shall not leak, and

Data points s
Data curves g

2) All minimum breakdown values of these samples shall be at least 70
A Fluids) or 50 percent (Type B Fluids), and all values shall be at least-25
PS and closed SC systems) or 25 psig (open SC systems).

hall comply as individual points or as averaged points (per 15A71.1) for eag
hall comply as a generated curve (from least squares or higher order metho

a 0.85 correlation coefficient) using at least 0, 30, 90, 180 and 270 day‘data.

16 Air-Oven-
16A Interstitid
16A.1 A mini
respect to mir]
a) Fid
b) Int

The samples
on one end of
Exception: I

16A.2 The s

15A.13 revised March 2, 2006

\ging Test — Primary and Secondary Containment4Piping
16 deleted effective July,1,"2005

| Communication Test
Added 16A effective July 1, 2005

mum 10-foot length of the following pipe types in representative worst ca
imum interstitial space shall bé\subjected to this test:

Id-use combinations of rigid and flexible primary and secondary pipe, and
bgral primary/secondary pipe systems

Are to be measured for the communication rate specified in 16A.2. A 90-ded
the pipe, dssembled as specified in 3.3, is to be used to add the test fluid.

terstitial-spaces 5 mm or larger are exempt from this test.

brecent (Type
D psig (PC,

h time period.
d with at least

Ise sizes with

ree end fitting

ple is to be laid horizontally on a level surface, and water is to be added t

the interstitial

space at the end fitting with a hydrostatic head not exceeding 6 inches (15 cm). A stop watch is to be
started when the fluid is introduced and then stopped when the fluid exits from the opposite end of the
pipe. The calculated (distance/time) communication rate shall not exceed 2.08 ft/hr (63.4 cm/hr).
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16B UV Compatibility Test
Added 16B effective July 1, 2005

16B.1 Three 18-inch samples of all rigid and flexible-type pipe systems in representative worst case sizes
are to be measured and assembled per 15A.1. The samples are to be subjected to 720 hours of ultraviolet
light and water exposure in accordance with Test Method 1 in ASTM G 153, Standard Practice for
Operating Enclosed Carbon Arc Light Apparatus for Exposure of Nonmetallic Materials. Only exterior
parts of the pipe system are to be exposed, and the cycle rate shall be 17 minutes light and 3 minutes
water.

16B.2 Alternatively, the samples referenced in 16B.1 are to be exposed for 1000 hours to light and water
in accordance with ASTM G 155, Standard Practice for Operating Xenon Arc Light Apparatus for

Exposure of Norm=ivtetatticvtatertats; usimg—Testviethod 2

16B.3 Following the exposure, the samples are to be subjected to the test sequence specified in 15A.9
and evaluated in accordance with 15A.10 — 15A.12.
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16C Nonmetallic Fitting Stress Crack Test
Added 16C effective July 1, 2005

16C.1 One six-inch sample of all pipe and fittings in all sizes constructed with polyethylene (any type or
percentage blend) is to be exposed to a 10-percent solution of nonylphenox! (ethylenoxy) ethanol for 120
hours at 140°F (60°C). The sample is to be completely immersed in a heated water bath in a suitable
container.

16C.2 Following the exposure, the samples are to be visually examined without magnification tools. The

sample shall not have any evidence of surface cracking or crazing.

16D Metallic

16D.1 Three
subjected to 3
aqueous amnf
the ammonia

16D.2 Follow

sample shall not have any evidence of surface cracking or crazing.

17 Permeatio

17.1 Eighteer
for each rated
with the rated
prepared sam

vertically at 8Q +5°F (27 +3°C) for 180 days.*One control sample of each pipe type isto b

comparison, K

17.2 The sanjples for this test are\to be preconditioned to simulate transport, assembly g

conditions by

at one times the minimum hend radius on samples without fittings), Drop Test, Section 10, al

Test, Section
shall be done

17.3 If nonme

Fitting Stress Crack Test

Added 16D eftective July 1, 2005

samples of all metallic fittings in all sizes constructed with at least 15 pérgent
L moist ammonia-air mixture of minimum 20 fluid ounces (600 ml);of 0.94 s
onia for 10 days at 95°F (34°C). The samples are to be grease-free and po
n a glass container.

ng the exposure, the samples are to be visually examined\without magnifica

h Test
Revised 17 effective July 1,"2005
-inch lengths of all rigid and flexible type(pipe systems in representative wg
test fuel are to be measured per 3.1.1:.\The samples are to be filled to 80 pe
test fuels specified in Table 15A.%and sealed with the intended fittings
ples are to be weighed (to 0.1 gm)-at standard temperature and pressure (ST

ept in the same location as¢the test samples, but shall not be filled with any
17.1 revised August 16, 2005
Ising cut length-of pipe that has been subjected to the Pipe Bending Test, Se

12. All precondition tests do not require a Leakage Test, and the Drop and
at heightstthat do not show visible damage per 10.3 and 12.3 respectively.

tallie Aitting assembly methods requiring adhesives could affect curing by th

alternative md

zinc are to be
pecific gravity
sitioned above

lion tools. The

rst case sizes
rcent capacity
per 3.3. The
'P) and stored
b prepared for
test fluids.

nd installation
ction 9 (except
nd Ball Impact
Impact Tests

e test fuel, an

thad to _add fluids Thrmlgh the top fi'rring (thrpadpd plllg or tap hnlp) after

ssembly and

proper curing

is to be used if it is leak-tight.

17.4 If metallic fitting assembly methods requiring fusion could cause a fire hazard by igniting the fuel, an
alternative method to add the fluid through the top fitting (threaded plug or tap hole) after assembly is to
be used provided it is leak tight.
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17.5 The weight measurements specified in 17.1 are to be repeated once per week for the first 30 days
and once every other week from 30 to 180 days. The time from the test start is to be recorded in days.
The repeat measurements are to be taken the same day of the week at approximately the same time as
the initial measurement, + 2 hours, for consistency. The control sample is to be weighed at the same time
as the test samples.

17.6 The collected time and weight data are to be used to calculate the permeation rate (weight loss/time)
between each time interval (to determine maximum values) and the overall time interval (to determine
average values). A data plot of time versus weight may be used to determine these permeation values,
and adjustments shall be made based on differences in the control sample and test samples at each time
period. The permeation rates shall not exceed the minimum values in Table 17.1.

Talkl 124
TAVIC L7 .1

Permeation values for permeation test samples

Permeation value limits

Average Maximum
Permeation tegt Pipe system type 2 g/mZ per day (ozl/ft 2 per day) g/m 2 per day (op/ft 2 per day)
fluids
Motor vehicle fugls PC, PSP 1.0 0.0033 4.0 0.013
SC, NV, VR, PS¢ 4.0 0.013 24 0.079
Concentrated fugls PC, PSP 1.0 0.0033 4.0 0.013
SC, NV, VR, PS° 4.0 0.013 24 0.079
Special use fuelp PC, PSP 1.0 0.0033 4.0 0.013
SC, NV, VR, PS¢ 4.0 0.013 24 0.079

NOTES:
a See 3.1 for pige system type legend

b Primary of Intdgral Primary/Secondary

¢ Secondary of Integral Primary/Secondary

MANUFACTURING AND PRODUCTION TESTS
18 General

18.1 All pipe|and fittings shall\be subjected to material, process, and performance dghecks by the
manufacturer fo adequately c¢ontrol the quality of the products. Material checks shall incluge pre-process
acceptance of raw materials’ and post process evaluations of critical properties. Process checks shall
include procgéss parameters (such as time, temperature, pressure or other mach|ne settings).
Performance fests shall include the Leakage Test specified in Section 19. Details of the manufacturer’s
quality control] pregram shall be documented.

Revised 18.1 effective July 1, 2005

18.2 Dimensional checks on finished pipe and fittings as specified in 3.1.1 shall be conducted by the
manufacturer to ensure compliance with the minimum thickness for laminates or co-extrusions and
minimum/maximum ranges for inside and outside diameters. Random sampling of batches or lots shall be
allowed if a minimum sampling plan of 1/100 ft (pipe) or 1/100 units (fittings) is conducted.

Added 18.2 effective July 1, 2005
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19 Leakage Test

19.1 All pipe (each length or roll) and fittings after production shall be subjected to the leakage test
specified in 4A.2 except that the test pressure shall be at the marked rating for 1 minute. Air or water may
be used for the test, and the leak detection method shall be accurate and repeatable.

Revised 19.1 effective July 1, 2005

MARKING

20 General

20.1 Each pipe (at minimum 10-foot intervals) and fitting (primary piece or packaging) shall be marked
with the follow i i i i i anner where

visible after agsembly. Abbreviations may be used for smaller parts if detailed informatiendy also provided
in the instructions.

e manufacturer's name, trade name, trademark or other descriptive mark that identifies
the cgmpany responsible for the product. If the product is manufactured at more than one
locatign, a factory code shall also be provided.

Exception: The manufacturer’s identification may be in/a ‘traceable code if the product is
identified by the brand or trademark owned by a private labgler.

b) Mpnufacturing date, with a minimum combination.ef day, month, year, or time period not
exceeding three consecutive months (for example, first quarter of the year).

Exceftion: A date code may be used proyided it is traceable by the manufactlrer, does not
repeaf in less than 20 years, and does notzrequire reference to production records,

c) Catalog, model, part or equivalent-iumber to identify the pipe, fitting or compopent and the
nominal size (inches or mm).

d) The statement "Underground Use Only” and the maximum pressure rating (psjg).
e) The statement "Use Only OEM Fittings — Follow Installation Instructions.”

f) Thie type of pipe‘system(s), marked on the pipe only (abbreviations or codes may be used if
identified in thexnstructions):

. “*Primary Carrier”,

2) "Secondary Containment”,

3) "Integral Primary/Secondary”,
4) "Normal Vent",

5) "Vapor Recovery".

g) The flammable liquid group rating(s), marked on the pipe only (abbreviations or codes may
be used if identified in the instructions):
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1) "Motor Vehicle Fuels”,
2) "Concentrated Fuels"”,
3) "High Blend Fuels”,

4) "Aviation and Marine Fuels".

h) Assembly specifications:

1) For threaded pipe or compression fittings — recommended torque (inch-Ibs),

2\

[ | PN £iis: dad t 4 Li L.l
L} Ul OUrTTvv blalllp III.LIIIUD TeeurtimmeTiucu LUIl.iUC \III\.:II IUO},
3) For crimp fittings — proper tool setting or "See Joining Instructionis®;

4) For adhesives, weld or other connection means — "See Joifiing Instrugtions”.

i) The statement “For Use Only With __Mfg & Model__ Secondary€ontainment Pipe” for

prima

used ps a system.

y carrier pipe intended for use only with a specific secon@ary containment p{pe when

Revised 20.1 effective July 1, 2004

20.2 Permangnt is defined as the use of die or ink stamping, paint stenciling, etching or molding.
Adhesive labgls shall be evaluated for the intended surface for outdoor use in accordance with the
Standard for Marking and Labeling Systems, UL 969, .using minimum temperature ratings jof minus 20°F
— 140°F (minus 29°C — 60°C), exposure to water,\ ultraviolet light, and occasional exposure to fuel

specifications

Revised 20.2 effective July 1, 2004

20.3 Legible is defined as raised, indented,or printed text in minimum 4.0 mm high letters ip a contrasting

color to the product’s surface. Other methods that are equivalent may be alternatively usedl.

20.4 Deleted

Revised 20.3 effective July 1, 2004

effective July 1,.2004
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INSTRUCTIONS

21 General

Added 21 effective July 1, 2004

21.1 Instructions shall be attached to all pipe (roll or bundle) and included with fittings (boxes or
packages). Instructions shall be preceded by the statement "IMPORTANT INFORMATION — FOLLOW
ALL INSTRUCTIONS" in bold text minimum 8.0 mm high and shall include the following information:

a) General and Ratings — A statement indicating that the piping system shall only be installed
by a qualified person (determined by the manufacturer) and that the use of non-qualified
personnel or any deviations from these recommended procedures could result in damage or

leakageof the—system—Themstructionsshatt providethecompany mame;phome

any o
inforn

b) St
storad
impad
proted
be idg
beforg
used.

c) Af
(adhe
proce
proce
be idq
syste

d) U

her information that is essential to contact the qualified person. Additionally)
ation shall be provided:

1) The manufacturer and model of each pipe and fitting component in a 9
matching items 20.1 (a) and (c);

2) The type of pipe system for underground use only at maximum pressy
(f) and (d); and

3) The flammable liquid group rating(s) per 20:4(Q).

orage and Transit — Instructions shall specify that pipe and fittings are not in
e in direct sunlight or excessive temperatares and that rough handling (drop
ts) during storage and transit may cause damage and leaking. Any special p
tion against environmental conditions;,and physical abuse during storage and
ntified. Any special procedures for-the inspection of parts for non-complying
assembly shall be identified with instructions specifying that a damaged pa

sembly — Information shall specify the use of OEM fittings, parts, and acces
Sives, special tools,.etc.) only and the minimum bend radius along with comyg
ures for parts, combs, and proper leak-tight assembly per 20.1(h) and (i). A
Hures for the inspection of parts for non-complying damage during or after as
ntified withsinstructions to replace that part. Information shall indicate that th
h is intendéed for installation in normal soil applications.

be =~ Instructions shall be specified for intended use details (for example, not

umber and
the following

ystem

res per 20.1

tended for

5 and
rocedures for
| transit shall
damage

t shall not be

s0ries

lete

hy special
sembly shall
e piping

for use as

conng

ctor pipe, aboveground, or marine applications applications) and for the spe

tific fuels and

maximum percentages for each fuel group (for example Motor Vehicle Fuel Rating) as specified
in Table 15A.1. Instructions shall also specify that sumps are to be kept free of debris and
spilled fuel from fuel filters. This information shall be transferred by the qualified person or
manufacturer to the owner, operator or other responsible person of the facility where the
installation is done.

e) Maintenance — Instructions shall specify the designated leak test method and procedure,
after assembly but before burial, and any maintenance required for continued leak-tight use. If
monitoring is recommended, information concerning the specific method and minimum


https://ulnorm.com/api/?name=UL 971 2006.pdf

