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SPECJAL NOTES

I. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GEN-
ERAL NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES,
- LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS SHOULD BE
REVIEWED.
2. AP[ IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS,
MANUFACTURERS, OR SUPPLIERS TG WARN AND PROPERLY TRAIN
AND EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING
HEALTH AND SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR FEDERAL LAWS.
3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND
PROPER PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS
AND CONDITIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE
MANUFACTURER OR SUPPLIER OF THAT MATERIAL, OR THE MA-
TERIAL SAFETY DATA SHEET. |
4. GENERALLY, APl STANDARDS ARE REVIEWED AND REVISED, RE-
AFFIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOME-
TIMES A ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED
TO THIS REVIEW CYCLE. THIS PUBLICATION WILL NO LONGER BE IN
EFFECT AS AN OPERATIVE APl STANDARD FIVE YEARS AFTER [TS
PUBLICATION DATE OR, WHERE AN EXTENSION HAS BEEN GRANTED,
UPON REPUBLICATION. THE STATUS OF THE PUBLICATION CAN BE
ASCERTAINED FROM THE API AUTHORING DEPARTMENT (TELE-
PHONE 202 682-8000). A CATALOG OF API PUBLICATIONS AND MATE-
RIALS I3 PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY AP,
1220 L STREET, N.W., WASHINGTON, D.C. 20005,
5. NOTHING CONTAINED IN ANY API PUBLICATION 18 TO BE CON-
STRUED A5 GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE,
FOR THE MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARA-
TUS, OR PRODUCT COVERED BY LETTERS PATENT. NEITHER SHOULD
ANYTHING CONTAINED IN THE PUBLICATION BE CONSTRUED AS
INSURING ANYONE AGAINST LIABILITY FOR INFRINGEMENT OF
LETTERS PATENT.
6. APl PUBLICATIONS MAY BE USED BY ANYONE DESIRING TO DO SO.
EVERY EFFORT HAS BEEN MADE BY THE INSTITUTE TO ASSURE THE
ACCURACY AND RELIABILITY OF THE DATA CONTAINED {N THEM;
HOWEVER, THE INSTITUTE MAKES NO REPRESENTATION, WARRAN-
TY, OR GUARANTEE IN CONNECTION WITH THIS PUBLICATION. AND
HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY OR RESPONSIBILITY
FOR LOSS OR DAMAGE RESULTING FROM ITS USE OR FOR THE VIOLA-
TION OF ANY FEDERAL, STATE, OR MUNICIPAL REGULATION WITH
WHICH THIS PUBLICATION MAY CONFLICT.

Copyright <2 1937 American Petroleum 1nstitute



FOREWORD

The prevention and detection of product releases from underground petroleum
storage and handling systems are important to both industry and the public. In
preparing this recommended practice, careful consideration was given to the follow-
INg;

Promoting safety.

Protecting human health and the environment.
Preventing storage-system leaks and failures.
Detecting petroleum product releases.
Protecting product quality,

Minimizing maintenance.

Minimizitg installation costs.

@ ma oo g

Every effort was made to ensure consistency with the applicable sections of NFPA
30 and NFPA 30A. In addition, consistency was maintained with the provisions of
NFPA 329 for the testing of underground storage systems. (See 1.4 in text for
further reference information.) Standards that apply to specific materials and equip-
ment are referenced as necessary in text.

This edition of Recommended Practice 1615 supersedes API Publication 1615,
Installation of Underground Petroleum Storage Systems (November 1979) in its
entirety,

At the time this recommended practice was written, legislation and regulations
related to the installation, operation, maintenance, abandonment, and removal of
underground petroleum storage systems were under development at the federal,
state, and municipal levels. The appropriate government agencies should therefore
be consulted about regulations that zpply to the area of installation before any
action suggested in this recommended practice is tzken.

" Petroleumn equipment installations are wnique in the construction industry, and
contractors selected for work should be experienced in this area. In highly technical
areas, such as vapor recovery, ¢cathodic protection, and underground-tank flotation
calculations, professional assistance should be obtained. Such assistance may be
available from manufacturers of petroleurn equipment, installers of petroleum
equipment, gngineers, or petroleum suppliers. ,

For further safety information, see API[ Publications 1628, 2005, 2015, and 2217.
(See 1.4 in text For further reference information.)

Suggested revisions are invited and should be submitted to the director of the
Marketing Department, American Petroleurn lostitute, 1220 L Street, N.W,,
Washington, D.C. 20005,
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Instaltation of Underground Petroleum Storage Systems

SECTION 1—INTRODUCTION

1.1 General

Petroleum product releases from underground storage
systems are a problem that can affect safety, health, and
the environment. Releases may be caused by improper
installation and maintenance of a storage system. Suc-
cess in preventing releases depends on a number of
factors, including the following:

a. Sound design of installations.

b. Proper selection of materials for specific locations.
¢. Installation in accordance with sound engineering
specilications, practices, and manufacturers’ instruc-
tions.

d. Capable, adequate supervision and quality assurance
during installation.

¢. Thorough testing at appropriate stapes during in-
stallation and operation.

f. Appropriate monitoring and maintenancs programs,

1.2 Purpose and Scope

1.2.1 This recommended practice is a guide to pro-
cedures and equipment that should be used for the in-
stallation of underground petroleum storage systems. Li
is intended for use by architects, engineers, marketers,
jobhbers, and contractors.

1.2.2 The primary application of this recommended
practice is in connegtion with the underground storage
of bulk petroleum products and wsed oil at retail and
commercial facilities. It is not intended to cover spe-
cialized installations, such as fuel storage systems at
marinas and airports, heating oil storaga systems (either
residential or bulk), ot systems to be installed inside
buildings. This recommended practice does not apply to
the installation of in-ground and aboveground bulk
storage systems, The reader is referred to the following

standards for information on specialized storage”

systems:

a, For marinas, NFPA 10A.

b. For residential storage of heating cil, NFPA 31.

¢. For bulk storage of heating oil, AP] Standard 630,
d. For storage inside buildings, NFFPA 30.

g. For aboveground tankage, NFPA 30 and API Stand-
ard 650,

1.2.3 This recommended practice appligs to under-
ground storage tank systems (see §.3.38) that are used to
store petroleum preducts at retail and commercial
Facilities. The stored products include gasoline, diesel
fuel, kerosene, lubricating oils, used oil, and certain
aleohol/gasoline blends. (For informafion on alechol/
gascline blends, see APl Recommended Practices 1626
and 1627.) This recommended practice may not apply to
other petroleum products. The product manufacturer
and the authority having jurisdiction {see 1.3.1) should
be consulted with regard to the proper storage of other
products. (For recommendations on system manage-
ment, see APl Recommended Practice 1635.)

1.2.4 Anyone preparing to design or install an under-
ground storage tank systemn in a U.5. Environmettal
Protection Agency Air Quality Control Region should
investigate the federal, state, and local requirements and
current methods of compliance for vapor recovery in
that region. Vapor recovery (see 1.3.40) is covered in
greater detail in Section 12 of this document. For more
information on the design and installation of vaper
recovery systems, see NFPA 304,

1.3 Delinitions

Terms used in this recommended practice are defined
in 1,3.1 through 1.3.43,

1.3.1 The guthority having jurisdiction refers to the
one or moere federal, state, or local government agencies
or individuals cesponsible for approving eguipment,
installations, and procedures asscciated with under-
ground storage tank systems.

1.3.2 An gutomatic tank gauging system s an
automated device used to measure the level of
petrolenm product in an underground storage tank
and/or to measure the rate of change in the level of
petroleurn product over a period of time.

1.3.3 Cathodic protection 15 a process that prevents or
inhibits corrosion of steel surfaces by managing or
redirecting natural or man-made underground ¢lectrical
CUrrents.
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1.3.4 Corrective action is action taken to identify,
report, contain, treat, and/or remove petrolenm hydro-
carbons that have been released underground.

135 A double-wal! pipe is a form of secondary con-
tainment in which a pipe is constructed with two snelis,
or walls, with an interstice between 1o contain a releags
from the primary pipe.

1.3.8 A double-wail tank is a form of secondary con-
tainment in which a storage tark is constructed with two
shells, or walls, with an interstice between to contain a
release from the primary tank. _

1.3.7  Equivalent means “'similar™ or “‘equal,” as the
term pertains to effectiveness, sensitivity, or ACCUFACY.

1.3.8 A flexible joint is 2 joint in the piping system
that allows differential movement of the piping system
without imposing undue stress or physical damage on
the system.

1.3.9 Generally accepted engineering practices are
techniques or methods that are commonly applied by
qualified engineers.

1.3.10 An impermeable barrier is a natural or man-
made barrier that impedes the vertical migration of
released product.

1.3.11  An impervious liner is a form of secondary
containment in which a natural or synthetic material
prevents transmission of petroleum product. An imper-
vious liner is usually ptaced in the ground around a tank
system to conlain released petroleum product and pro-
vide secondary containment.

1.3.12  Impervious soil treatment refers to the treat-
ment of natural soils with a material or materials that
decrease their permeabitity, causing them to act as a
barrier that prevents the transmission of released
petroleam product,

1333 A Jeak is a perforation, hole, crack, or other
opening in an underground storage tank system that will
allow product to escape the system or its secondary con-
fainment.

1.3.14 A limited-access manhole is a manhole used
with an observation well to which etitry is restricted by
requiring the use of a special tool 10 open the manhole.

1.3.15  Monitoring refers 1o the periodic checking or
testing of an underground storage tank system's equip-
ment, detection devices, and manitoritg or observation
wells for evidence of released petroleum product or for
assistance in verifying the integrity of the system.

13.18 A monitoring well is a cased in-ground well
that {a) is located outside the excavation of an under-
ground storage tank system, (b) is in contact with
groundwater, and (c) is designed to assist in detecting
releases of liquid product from an underground storage
tank systemn.

1.3.47 A municipal water well is a well that is operated
by a public agency and provides the public with potable
water.

1.3.18 A noncorrosive material is a material that
resists all forms of electrochemical corrosion.

1.3.18  An observation well is a cased well within the
tank excavation that is designed to assist in detecting
releases of liquid or vapor product from an underground
storage tank system.

1.3.20 ‘The operational life of an underground storage
tank system is the period beginning when the system is
first placed in service and ending when the system is
properly removed or abandoned.

1.3.21 Petroleum products are hydrocarbons, in-
cluding crude il and crude ol fractions, that are liguid
at 60°F and 14.7 pounds per square inch absolute,

1.3.22 A pipe tightness test is an air pressure test of
underground product-handling piping and associated
valves and fittings that is conducted before the product
is introduced and the piping is covered with backfill. A
pipe tightness test is conducted as follows:

4. The piping to be tested is isolated and pressurized
with compressed air to 150 percent of the maximum
system operating pressure (Or A minimum of 50 pounds
per square tnch gauge) for 1 hour,

b. All valves, fittings, and surfaces are coated with a
soap solution and inspected for bubbles.

¢. Leaks, as indicated by bubbles, are repaired, and the
piping is retested as necessary.,

If the piping to be tested is installed and operational, a
hydrostatic test of piping, as specified in NFPA 328,
should be conducted.

CAUTION: Extreme care should be exercised in con-
ducting the pipe tightness test. Pressurized piping is
potentially dangerous because of the possibility of
violent rupture. This test should be conducted with
minimum exposure of personnel and without moving or
disturbing the piping being tested, When the test is com.
pleted, the piping pressure and monitor-line pressure
must be reduced during the remainder of construction
to ensure that the lines are not damaged during back-
filling and paving.
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1.3.23 A precision fest is a test of the liquid-preduct-
handling portion of an underground storage tank
system, or a poctiots of the system, that meets the
criteria of NFPA 329,

1.3.24 Aﬁrfmte poiable water well is a well on private
property that supplies potable water to on-site facilities.

1.3.25 A produci-line feak detecror is a device that
detects leaks or pressure losses in the pressurized piping
of 2 remote pumping system.

1.3.28 A gualified person is an individual, company,
agency, or organization deemed qualified, based on
education and/or experience in the area of interest, to
perform a particular task or tasks.

1.3.27 Relegse refers to any spill, leak, or escape of
petrolenm product from an underground storage tank
system into groundwater, syrface water, or soil.

1.3.28 A remote pumping system (also known as a
submerged pumping system) is a system in which one or
more pumping units push petroleum preduct, via =
pressurized piping system, 10 one or more paints away
from the tank or tanks,

1.3.29 Secondary containment refers to any system in
which an outer, or secondary, container or impervious
liner prevents releases of petroleum product from the
primary container from reaching the surrounding en-
vironment for a time sufficient to allow detection of the
released product.

1.3.30 A sole-source aquifer is an aquifer designated
by the U.S. Environmental Protection Agency as being
the only source of drinking water for a segment of the
public.

1.3.31 Sroragge refers to the deposition of a petroleum
product in a container for later use. The term does not
include collection of {a) overflows, drips, or spills in
auxiliary containers (for example, sumps, catch basins,
and drip-collection devices) or (b} hydraulic fluids or
similar substances within machines {(for example,
hydraulic lifts angd elevators).

1.3.92 Structure-to-soil potentiaf is the difference in
electrical potential {measured as voltage) between a steel

underground petrolenm storage tank system and its sur--

rounding soifs.

1.3.33  Structure-to-structure potential is the dif-
ference in electrical potential {measured as voltage)
between adjacent underground steel structures.

1.3.34 A suction pumping system is a system in which
a pump at a dispensing island reduces pressure in the

product line to the underground storage tank to less
than atmospheric pressure, causing product from the

tank to be pulled t¢ the island via the product suction
line,

1.3.35 A tank tiphiness test is an air pressure test of
an underground storage tank that is conducted before
the tank's installation and the introduction of prodect.
A tank tightness test is conducted as follows:

a. All factory-installed bungs are removed from the
tank, and a pipe-thread sealant certified for petroleum
service i5 applied to them. The bungs are then replaced
and tightened to ensure that no air is released during
testing. Any temporary bungs should be replaced with
solid bungs. Care should be taken to avoid cross-
thre¢ading when the bungs are replaced.

b. A compressed-air source is applied to raise the inter-
ral tank pressure to between 3 and 5 pounds per sguare
inch gauge. A pressure gauge with a maximum range of
10-15 pounds per square inch gauge should be used (o
confirm proper pressurization. Prior to pressurization,
the external surface of the tank should be inspected for
defacts,

¢. When the internal pressure is achieved, the
compressed-air source should be disconnected from the
tank, and the entire tank shell, as well as all seams,
bungs, and manholes, should be uniformly coated and
recoated as necessary with a soap solution, Leaks are
detected by the presence of bubbles.

.d. If bubbles are chserved arcund fictings, the Fittings

should be checked for tightness and repaired as
necessary. If leaks are detected in seamns or the sheil, the
supplier and/or the manufacturer should be notified,
e. When the inspection is complete, the air pressure
should be released.

CAUTION: A tank tightness test is a potentially
dangerous procedure and should therefore be conducted
with the following safety precautions:

a. Before any of the procedures described in 1,3.35 are
initiated, the tank manufacturer’'s instructions should
be consulted regarding specific testing requirements.

b. The internal tank pressure must not exceed 5 pounds
per square inch gauge, Personal injury and tank damage
can result from overpressuring.

€. A pressure gauge with a range of 10-15 pounds per
square inch gauge is recommended so that the tester can
accurately determine small pressure differences, 7t is
esseritial that reither a vacuum gauge nor a pressure
gauge with o maxintum range exceeding 15 pounds per
squarg inch gauge be used. Pressure gauges should be
checked for proper cperation and accuracy before being
used.
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d. In case of failure when the 1ank is pressurized, per-
sonnel should be kept well away from the ends of the
tank, the bungs, and the manholes.

e. A pressure relief device, capable of relieving the total
output of the conipressed-air source at a pressitre of not
more than 6 pounds per square inch gauge, should be
used 10 prevent overpressuring.

f. Piping or tanks that contain flammable or combusti-
ble liquids should not be pressure tested, either with air
or with other gases. Such festing would create a severe
danger af rupture and conseguent refease af product fo
the environment, as weil as the passibifity af explosion
and fire.

1.3.38 Underground pipes are pipes that are buried
underground and connected to an underground storage
tank. Underground pipes do not include vent pipes, fill
Pipes, Of YApOr [ecovery pipes.

1.3.37  An underground storage tank is a contaiper
that has a capacity of more than 110 galtons, is used to
store petroleum products for later use, and is buried
completely underground,

Mote: This definition applies only to this recammended practice and is
not 1o be confused with the U.5. Environmental Proiection Agency's
definirion of an underground siorage tank.

1.3.38  Anunderground storage tank system (US TS)is
a petroleum product storage system that is completely
underground. An underground storage tank system is
generzlly composed of one or more storage tanks, prod-
uct lines, pumps, vent lines, tank Fill lines, wvapor
recovery pipes, and other appurtenances for storing,
using, and/or dispensing petreleum products.

1.3.39  An underground transit structure is a partially
or totally buried structure designed to convey vehicles
such as subway cars, trains, or motor vehicles.

1.3.40 Vapor recovery refers to the control, contain-
ment, and/or disposition of petroleum product vapors
from an underground storage tank system during prod-
uct delivery and dispensing operations.

1.3.41  Vaulting refers to the total or partial enclosure
of an underground storage tank system (except vent
lines} with a rigid material such as concrete or steel {5
retain released product until it can be detected.

1.3.42 Visual inspection refers to examination, with
the naked eye, of a liquid sample removed from an
observation or monitoring well to detect the presence of
petroleum product.

1.3.43 A wellhead zone of influence is the subsurface
area surrounding a municipal water well through which

petroleum products are reasonably likely to reach the
well in the time necessary 1o detect the release, terminate
the source, and restrict further movement of the prod-
uct plume.

1.4 Referenced Publications

The editions of the following standards, codes, and
specifications that are in effect at the time of publica-
tion of this recommended practice are cited herein:

APl
Std 650 Weided Stee! Tanks for Oif
Storage
RP 1604 Removal and Disposal of - Used
Underground Petroieum Storgge
Systems
RP 621 Bulk  Liquid Stock Control at
Rerail Outlets
RP 1626 Storing and Handling Ethano! and
Gasoline-Ethgno!l Blends ar Dis-
tribution Terminals and Service
Statrons
RP {627 Storage and Handling of Gasoline-
Methanol/Cosclvent Biends at Dfs-
tribution Terminals and Service
Stations
Pub! 1628 Underground Spill Cleanup
Manugi
RP 1631 Interior Lining of Existing Steet
Underground Storage Tanks
RP 1632 Cathodic  Protection of Under-
ground Petraoleum Storage Tanks
and Piping Svstems
RFP i635 Management of Underground
Fetroleum Siorage Systems ot
Marketing and Distribution Facili-
tes
RFP 1637 ‘Using the APf Color-Symbol
System to Mark Equipment and
Vehicles for Product Identification
at Service Stations and . Distribu-
tion Termingls
Publ 2005 Service Station Safety
Publ 2015 Cleaning Petroleum Storage Tanks
Pubi 2217 Guidelines for Confined Space
’ : Work in the Petroleum Industry
Publ 2219 Safe Operation af Vacuum Trucks
in Petrofeum Service
ASME!
B16.3 Malleable fron Threaded Fittings,
Class 150 and 300

4 merican Jociety of Mechanical Engineers, 345 East 47th Srreer,
Mew York, New York 10017,
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B1&6.39 Malleable Iron Threaded Pipe
Unians, Class 150, 250 and 36
B36.i0M Welded and Seamless Wrought
Steel Pipe
ASTM?
33 Specification for Concrete Ag-
gregares
D 2996 Specification for Filament-Wound
Reinforced Thermoseitting Resin
Fipe
D 4021 Specification for CGlass Fiber-
Reinforced FPolvester Under-
ground Petroleum Storgge Tanks
G 57 Method for Field Measurement of
Soil Resistivity Using the Wenner
Four-Electrode Method
EPA’

530-5W-85-021  The Interim Prohibition: Guidance
SJor Design and Installation of

LUnderground Storage Tanks (Au-

gust [986)
NACE4
RP-01-69 Control af External Corrosion on
Underground or Submerged Me-
{allic Piping Systems
RP-02-85 Controf of External Corrosion on

Metallic Buried, Partially Buried,

or Submerged Liguid Storage Svys-

tems
NFPAS
30 Flammable and Combustibfe Li-
guids Code
30A Automotive and Marine Service
Station Code
3l installation af Qif Burning Eguip-
rfiient
32o Underground Leakage of Flam-
muabile and Combustibie Liquids
QSHAS

Safety and Health Regulations for Construction
(29 CFR 1926.652)

STI?
Standard for DPual-Walled Underground Storape
Tanks
LLE
58 Steel Underground Tanks for
Flammable and Combustible Li-
quids
87 Power-Operated Dispensing
Devices for Petroleum Products
1316 Glass-Fiber-Reinforced Plastic

Underground Storage Tarnks for
Petrofeum Products

SECTION 2—PREINSTALLATION SITE ANALYSIS

2.1 Geaneral

2.1.1 Because many site-specific factors related to soil
conditions and drainage affect the operational life of a
USTS, it may be necessary to coenduct a preinstallation
site analysis. Such factors include but are not limited to
soil resistivity, acidity (pH}, moisture content, sulfide
content, structure, and the possible pressnce of con-
tamination. APl Recommended PFPractice 1632 and
NACE RP-01-6% and RP-02-B5 provide further infor-
mation on the effects of these and other site-specific
factors. The preinstallation site analysis should alse

include an evaluation of possible requirements for

secondary containment {see 2.2 and 6.3).

‘American Society for Testing and Materials, 1916 Race Sireet,
Fhiladelphia, Pennsylvania 19103,

%J.%. Environmental Prowection Agency, Office of Underground
Storage Tanks, 401 M Strect, 5.W ., Washington, D.C. 20460,
‘Matignal Association of Carrosion Engineers, Q. Box 213334,
Housian, Texas 77218,

2.1.2 The purpose of the preinstallation site analysis is
to characterize the corrosivity and stability of the soil at
the selected site and to evaluate the site-specific needs
for groundwater protection. Soil corrosivity need not be
evaluated if tanks and piping to be installed are made of
fiverglass-reinforced plastic {FRP). The preinstallation
site analysis should also include the location and iden-’
tification of nearby structures, such as utility lines and
sewer lines, that may influence the location and design
of the USTS,

2.9.3 When a USTS is to incorporate bare or coated
metallic components in physical contact with surround-
ing backfill, the preinstallation site analysis should

SWatignal Fire Protection Association, Baterymarch Park, Quincy,
Massachuseis 02269-9000,

“Occupational Safety and Health Administeation, U.5. Department
of Labor, Washington, DnC. 20402,

"Steel Tank Institute, 728 Anthony Trail, Northbrook, Hlinois 60062,
®Underwriters Labaratories Inc., 133 Plingsien Road, Northbrook,
Llinoms 60062,
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include a determination of the sail conditions described
in 2.1.1 to assist in the design of & cathodic protection
system. If USTS components are to be installed with
factory-installed, preengineered cathodic protection
systems, the manufacturer or a qualified person should
be consulted to determine the adequacy of the pre-
¢ngineered system to protect against corrosion, given
the subsurface conditions at the installation site.

2.1.4 The preinstallation site analysis should include a
determinaticn of the soil stability and soil structure with
respect to ali systems to be installed.

2.1.5 Determination of normal and expected high
water tables and site drainage characteristics, as well as
the potential for flooding at the site, is an important
part of the preinstallation site analysis, since it aids in
assessing the need for underground tank anchorage {see
6.2}. The expected high water tzble may determine the
method of release detection (see Section 8). Determina-
ticn of these site characteristics is necessary regardless
of whether steel or FRP tanks are to be used.

2.2 Secondary Containment

2.2.1 Secondary containment provides additional pro-
tection against product releases to the environment.
Secondary containment is designed for application in
areas or situations in which petroleum product releases
would present immediate health and safety hazards or
produce severe environmental damage (see 6.3).

2.2.2 Secondary containment or equivalent protection
is recommended for new instailations when sole-source
aquifers that underly the location of the USTS are
determined to warrant such protection, when ground-
water below the location is within a wellhead zone of
influence, when a private potable water well is within
300 feet of the location, or when the USTS is within 100
feet of an underground transit structure. The authority
having jurisdiction should be consulted regarding
specific requirermments for secondary containment,

SECTION 3—~MATERIALS AND EQUIPMENT

3.1 General

The choice of the materials to be used in a USTS
depends on many factors, including site and climatic
conditions; risk presented to the public and the environ-
ment; availability of gualified personnel for installa-
tion, inspection, and maintenance of the system: and
initial and operating costs. The authority having juris-
diction should be consulted regarding any requirements
concerning materials. Manufacturers can also provide
information related to material specifications and per-
formance.

3.2 Federal Requirements

3.21 When this edition was being prepared, new
federal legislation was in effect that specified materials
and performance criteria for USTSs. These provisions,
termed The Interim Prohibition (EPA 530-SW-85-023),
apply to USTSs installed after May 8, 1985, and include
the following requirements:

a. USTSs shall be made of or coated with 2 noncor-
rosive material or shall be cathodically protected against
¢orrosion,

b. USTSs shall be constructed to prevent the release of
their contents during their operationa) life,

c. LJSTSs shall be compatible with their contents.

EPA 3530-5W-85-023 should be consulted for further
information on these provisions, which will remain in
effect until EPA develops specific regulations.

3.2.2 Subtitle I of the Federal Resource Conservation
and Recovery Act requires each owner to register every
new underground tank within 3¢ days after the tank is
brought into use. Federal, state, and local registration

requirements should be reviewed when new tanks are in-
stailed.

3.3 Materlal Specitications

3.3.1 The materizals used in USTSs should meet the
fellowing criteria:

a. Steel tanks should meet the requirements of UL 58
and the STI Srandard for Dual-Walled Underground
Storgge Tanks,

B.. FRP tanks should meet the requirements of UL 1116
and ASTM D 4021.

¢. Steel pipe should meet the requirements of ASME
B36.10M, Schedule 49, for either galvanized or wrapped
black iron.

d. FRP pipe should meet the requirements of ASTM
D 2994,

¢. Threaded fittings should meet the requirements of
ASME B16.3 for 150-pound malleable iron.
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{. Unions should meet the reguirements of ASME
B16.39 for 150-pound malleable iron.

3.3.2 When FRP tanks and piping are specified, the
manufacturer should be asked to certify that the equip-
ment is safe for use with the particular praduct grades o
be handled (see API Recommended Practices 1626 and
1627), ’

3.4 Handling

3.4.1 To prevent damage to coatings and structure,
tanks should be handled with care during transit,
storage, and instaliation. Tanks should not be rolled,
dropped, or dragged.

3.4.2 Chains, cable, or other lines should not be
placed around the tank te lift or move it; however, rope
ot strapping that will not damage the coating may be
used to secure the tank during transit.

3.4.3 Lifting lugs attached by the manofacturer Pro-
vide a safe and effective means of lifting or moving the
tank. To lift or move a tank with multiple lifting lugs,
chains or cable of sufficient fength should be attached to
the fugs and the lifting equipment so that the angle be-
tween the vertical and one side of the chain to a lifting
lug is not greater than 30 degrees, A spreader bar can be
used to ensure that the angle does not exceed 30 degrees.
Handlines should be attached to the tank to provide a
means of manually controlling its mevement and place-
ment,

3.4.4  Tanks stored temporarily at the installation site
should be located away from areas of activity where the
coating or structure could be damaged. Efforts should
be made to ensure that stored tanks do not interfere
with the normal flow of vehicles or pedestrians. The
tanks should be placed in a location that will minimize
the need for further movement prior to installation.

3.4.5 Nonabrasive chocks (such as rubber tires)
should be used to prevent the tank from moving during
storage. If high winds are expected, tanks should be tied
down with nylon rope at least Y inch in diameter, The
rope should be secured to stakes large enough to provide
adequate resiraint. Tie-down ropes should be secured
through the lifting lugs.

J.4.6 Piping should be handled with care to prevent
damage to coatings or structure, Bending, crushing, or
otherwise stressing pipe should be avoided during
transit, storage, and installation.

3.4.7 Single-wall FRP tanks should be vented to the
atmosphere during storage and installation. Double-
wall FRP tanks are shipped and stored with a vacuum

on their interstice. This vacuum should be maintained
until the tank tightness test is conducted.

3.5 Preinstaliation Inspection and
Testing

3.5.1 GENERAL

3.5.1.1  Upon delivery at the installation site and just
priot Lo instaliation, tanks and piping should be careful-
ly inspected to ensure that they comply with applicable
specifications and 1o detect any evidence of damage to
coatings or structure.

3.5.1.2 When possible, damaged coatings should be
repaired at the installation site with manufacturer-
supplied materials and in accordance with the manufac-
turer’s instructions. IF this is not possible or if signifi-
cant damage, such as denting, puncturing, or cracking,
has occurred, the manufacturer should be employed to
repair the equipment or coatings znd to recertify or
replace the tank as required.

3.5.1.3 Before a tank is installed, its inside diameter
should be measured to confirm the specification sup-
plied by the manufacturer. The measurement should be
permanently recorded for comparison with post-
installation measurements and for future reference. The
inside diameter of an installed tank should be measured
from outside the tank.

CAUTION: Tanks shﬂulﬁ not be entered for any pur-
pose unless proper safety precautions, as outlined in
API Publication 2217, are taken.

3.5.2 TESTING OF SINGLE-WALL TANKS

Pricr to installation, each underground tank should
be subjected to 2 tank tightness test (see 1.3.39),

3.5.3 TESTING OF DOUBLE-WALL TANKS

3.5.3.1 Double-wall tanks provide a form of second-
ary containment in that they contain an internal volume,
called an interstice, between the tank walls. This space
may also be referred to as an interscitial space, an an-
nulus, or an gnnular space. The interstice is a feature
that provides for containment and detection of releases
and is not meant to provide permanent storage of prod-
uct,

.5.3.2 When this edition was being prepared, the
NFPA had not yet established procedures for preinstall-
alion tightness lesting of double-wall tanks. MNever-
theless, both the inner and the outer shell should be
tested For tightness prior to installation. [t is therefore
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important that the manufacturer’s instructions be
followed during preinstallation tightness testing of
double-wall tanks.

3.5.4 TESTING OF PIPING AND OTHER
EQUIPMENT

3.5.4.1 Piping and other product-handling equipment
are not generally subjected to preinstallation tightness
testing at the jobsite. Instead, when the piping is in-

stalled and before the backfill is placed, the piping
should be isolated from the tanks and tested (see 10.2).

3.5.4.2 If impervious liners are used in installations as
secondary containment, they should be carefully in-
spected for damage and should be tested at the jobsite
after they are instalted in the excavation but before
tanks or backfill is placed, The manufacturer’s testing
instructions should be followed, with special attention
given to the liner seams. Any repairs should be con-
ducted in accordance with the manufacturer’s instruc-
tions.

SECTION 4-—REMOVAL AND DISPOSAL OF USED STORAGE SYSTEMS

4.1 Safety Considerations

In some cases, an existing USTS must be partially or
totally removed before a new system is installed.
Because of the fire and safety hazards related to the
removal of existing systems, specific safety precautions
must be taken. APl Recommended Practice 1604 and
API Publications 2217 and 2219 provide appropriate
safety information and procedures. Local fire officials
should be consulted before any action is taken.

4.2 Considerations for Partial System
Removal

If only part of an existing USTS is to be removed,
care should be taken not to disturbh backfill or com-
ponents of the system that will remain in place, The
following specific precantions should be taken:

a. Product should be removed from all existing USTSs
at the jobsite, and the tanks in these systems should be
made vapor free before excavation is initiated, (API
Recommended Practice 1604 describes vapor-freeing
procedures.)

b. Care should be taken when existing equipment and
backfill are removed s0 that other existing tanks and
piping are not damaged or undermined. Removing and
replacing backfill around existing piping and tanks can
cause stresses that may damage ceatings and/or struc-
ture,

c. If the existing tanks that will be left intact and the
new equipment that will be installed are both steel, con-
sideration should be given to minimizing the electro-
chemical corrosion effect that the existing tanks might
have on the new equipment. This effect is of increased
concern when all the adjacent USTSs are not cathodical-
ly protected and electrically connected or when one of
the USTSs has impressed-current cathodic protection
and 1s not electrically connected with adjacent USTSs,

Newer tanks can become anodic to older steel tanks and
can corrode much faster than expected if a properly
designed cathodic protection system is not installed (see
AP] Recommended Practice 1632 and NACE RP-02-
85). The following actions can be taken to minimize this
effect;

I, Using nonmetallic materials (such as FRP) in the
s¥ystem 10 be replaced.

2. Employing cathodic protection devices oo the
new and existing systems {see AP] Recommendead
Practice 1632),

3. Replacing all adjacent USTSs with new equip-
ment, using either steel or nonmetallic materials,

d. The authority having jurisdiction should be con-
sulted regarding any regulations that cover the proposed
work.

4.3 Repair of Underground Tanks

If a steel tank is to be repaired by applying an interior
lining, all other steel underground storage tanks at the
facility should be simitarly treated, Before any work is
begun, the authority having jurisdiction should be con-
sulted regarding any regulations that cover the repair
plans. (See API Recommended Practice 1631 for fur-
ther information on procedures and safeguards for
interior tank repair and lining.)

4.4 Contaminated Backfill

441 When an existing USTS is partially or totally
removed, a small amount of contaminated backfill may
be encountered. Backfill can be contaminated by minor
spills and drips during previous operation of the facility
or by minor spills and drips during removai of equip-
ment, despite efforts te drain and pump product from
the equipment before removal (sse API Recommended

Practice 1604). Contaminated backfill may be a fire and
environmental hazard,
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4.4.2 5pills and drips should be contained 1o the maxi-
mun extant possible to minimize contamination during
removal. I severe contamination has occurred, local en-
vironmental officials, the fire marshal, or the EPA
must be natified. Local officials may require isclation
atil special handling and/or disposal of contaminated
backfill materials {sse API Publication 1628).

-

4.5 .Dispusal of Used Equipment

API Recommended Practice 1604 suggests appropri-
ate disposal methods for used petroleum product storage
and handling equipment. The authority having jurisdic-
tion should be consulted before any action is taken.

SECTION 5—EXCAVATION

51 Safety Considerations

5.1.1  Any earth excavating procedure presents safety
hazards related to the presence of unstable soils, water,
released product, and moving equipment. Personnel in-
volved in excavation, equipment installation, and back-
filling should be knowledgeable about and should
follow the safety standards given in OSHA’s Safety and
Health Regulations for Construction (29 CFR 1926,652).

9.1.2 The excavation should provide adequate space
for the installation of tanks, piping, and ancillary equip-
ment. Special attention should be given to sloping or
shoring the sides of the excavation to make them stable.

CAUTION: Personnel should not enter an unshored or
unsloped tank excavation unless the excavation has been
determined to be stable.

5.2 Location of Tanks

5.21 Tanks should be located to minimize the amount
of maneuvering necessary for the tank truck making the
product delivery to reach the fill openings. Whenever
possible, the delivery should be able to be accomplished
without having to move the truck (see Figurss ! and 2).

5.2.2 Tanks should be located so that the tank truck
making the product delivery will not be on a public

right-of-way, block motorists® views of roadways, or

impede the flow of vehicles or pedestrians.

5.2.3 Local regulations usually specify permissible
distances from underground storage tanks to property
lines or buildings. If & tank is to be placed near a
building fecundation, care shouid be taken to prevent
damage to the building or the tank. IT soil instability
creates concern about damage, the tank should be posi-
ticned so that the angle from the bottom of the building

foundation to the nearest edge of the bottom of the tank
excavation does not exceed 45 degrees. Tanks should
not be located less than 3 feet from the property line of
any adjacent property on which a structure ¢an be built.

5.3 Excavation Dimensions

5.3.1 Excavations for steel tanks should be large
enough ta provide a minimum ciearance of 12 inches
between the ends and sides of tanks and the sides of the
excavation. Excavations for FRP tanks should be large
enough te provide a minimum ¢learance of 18 inches.
Steel tanks should be at least 12 inches apart, and FRP
tanks shouid be at least 18 inches apart. Other distances
may be required by the manufacturer.

5.3.2 TFor both steel and FRP tanks, the excavation

“should be deep enough to provide for a backfill depth of

at least 12 inches below the bottom of the tank, with or
without a hold-down pad. The burial depth of the tank
depends on local regulations, the type of finished sur-
face to be applied, soil conditions, topography, the ver-
tical distance needed to provide the required slope for
vapor and product lines, suction lift requirements, the
neesd for a piping cover, the bedding thickness, the hold-
down pad {if required), and the manufacturer’s recom-
mendations, The cover over the tanks (backfill and/or
paving} will vary depending on whether there will be
traffic over the tanks. In areas that are not subject to
traffic, the cover should consist of a minimum of 24 in-
ches of backfill, or a minimum of 12 inches of backfill
pius at least 4 inches of reinforced concrete. In areas
that are subject or are likely to be subject to traffic, the
cover should consist of a mintmum of 34 inches of well-
tamped backfill, or a minimum of 18 inches of wall-
tammped backfill plus at least & inches of reinferced con-
crete or B inches of asphaltic concrete.
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Flﬁura_1—Typical Plot F'I_an Shqwlng _Fus__sible_r_ Tank anatinns: Gnnvanienr:a Store and Car Wash

SECTION E—EGUEFMENT PLACEMENT AHCHOHhGE
SECONDARY CONTAINMENT, AND BALLASTING

6.1 Placement

6.1.1° Steel and FRP tanks should be placed on a bed
of suitable backfill (se¢ Section 10} that has been
graded, leveled, and compacted to the depth specified in
5.3.2. If a concrete hold-down pad is required, as
described in 6.2.3, 2t least 12 inches of compacted back-
fill should cover the pad. An underground tank should
never be installed directly on a hold-down pad, Care
should be taken to prevent impact between the tank and
the held-down pad or other anchorage when the tank is
lowered onto the pad or moved into the excavation. Tha

 use of handlines for manual control will facilitate this

procedure.

6.1.2- Suitable backfill should be placed carefuily
along the bottom quadrant of the tank to prevent move-
ment and ensure proper support.

6.1.3 Itis occasionably necessary or advisable to install
more than one storage tank for a given product. Such
tanks may be interconnected by means of a siphon con-
nection, which permits the equalization of the product
level in the connected tanks (see 9.2.4). Interconnectad
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1. The optimum turning radius for a tearyport track is 50 feet.

2. The transport truck should oot be required o back up.

3. With both suction and remote pumping systems, produce lines should be of 2 practical length.

Figure 2—Typical Plot Plan Showing Possible Tank Locations: Service Station

tanks should have the same diameter and should be in-

stalled with their bottoms at the same depth (see Figures
3 and 4).

8.2 Anchorage

.21 Anunderground tank can float if it is submerged
in a high water table or as a result of flooding, even if
the tank is partly or completely full of product. Product
weight, tank weight, the type of tank cover (backfill and

paving), and the height of water around the tank all-

.have an effect on whether a tank will float.

6.2.2 Al of the factors given in 6.2.1 should be con-
sidered in determining whether anchorage is required, If
“a high water table exists or if flooding ¢an be expected,
tanks should be anchored, The presence of these condi-
tions should have been identified during the preinstalla-
tion site analysis (see Section 2).

6.23 Tanks can be secured against flotation in many
ways. The following methods are the most common:

a. Placing sl.l coicrete slab under the tanks, with a
12-inch cushion of proper backfilt hetween the buttum'
of the tank and the slab.

b. Burying concrete deadmen on either side of the tank,

Each of the anchorage methods above requires that
anchor straps be installed over the tank and secured to
the anchorage (see Figure 5). The straps should be
installed in accordance with the manufacturer’s instruc-
tions, should not damage the tanks or their coatings,
and if the tank is steel should be electrically isolated
from the tank (see 7.4.2). It is particularly important to
follow the manufacturer’s instructions when anchor
straps are installed over fiberglass tanks, since special
straps, which must be used at specific locations on the
tank, are required,
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E. IF éu;t | or Stage 11 vapor recovety is required, it should be installed as shown in Figure 15.
2. Other tank piping details should be as shown in Figure 16,

Flgure 3—Typical Suctlon Pump System: Manlfolded Tanks

6.2.4 The following two methods of securing tanks
against flotation are sometimes used:

8. Increasing the tank’s burial depth to increase the
hold-down weight.

b. Increasing the thickness and/or extent of a concrete
paving slab over the tank.

6.2.5 In considering any of the uptions described in
6.2.3 and 6.2.4, the requirements for burial depth given
in 5.3.2 should be taken into account.

826 When it has been determined that anchorage is
necessary, professional assistance should be obtained to
determine which of the options described in 6.2.3 and
- 6.2.4 should be used and to help in designing the in-
stallation. This assistance may be available from the
tank manufacturer, professional engineers, or profes-
sional tank installers.

8.3. Secondary Containment

8.3.1 If secondary containment is deerned necessary
or is required based on the criteria given in 2.2.2, it must
be included as part of the equipment installation. The

following components of the installation may require
secondary containment:

a. Tanks.

b. Piping.

¢. Dispensers. :
d. Submerged pumps {which may be inside the tanks’
secondary containment).

¢. Tank fill pipes (which may be inside the tanks’
secondary containment},

6.3.2 Secondary containment car be provided by the
following means:

a. Impervious finers for tanks. .
b. Impervious liners under lines (which should be
draited to a sump in the tank pit).

¢. Containment under dispensers.

d. Containment around submerged pumps.

¢. Contaitment around fill manhaoles,

f. Double-wall tanks {with a tank excavation sump for
line and dispenser containment and with containment .
around submerged pumps and around fill manhoies).
g. Double-wall pipe (which should be drained to a
sump in the tank pit). :
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1. If required, a Stage IT vapor recovery line should run to the vapor coflection manifold and then 1o the
dispenset islands. If the vapor recovery system i not macifolded, each line should go to the dispenser
islands. A Moal valve, extractor, riser, cap, and manhole should be Included for sach tank. {The arrange-

ment shown i3 typical.)

2. 1f required, a Stage | vapor recovery riser should run o the vapor collection manifold, with ape sur-
face pickup point. [f the vapor recovery system is not manifolded, zach riser should go 1o & separate sor-
Face pickup point, Each riser pipe should be conoected to a ball fioat valve. (The arrangement shown is

. typical.)

3. Tank bottoms should wil be at the same elevation.

4. The hottem of al! siphon stubs shoutd be 3t ¢the same elevation.

5. See Figure 12 for details of tank plping.

Figure 4—Typical Remote-Pumplng Manlfoided Tank Siphon System
(Shown With Stage | and Stage I) Vapdr Recovery)

8.3.3 Secondary containment for tanks can be pro-
vided by the use of double-wall tanks (see 1.3.6} or im-
pervious liners (see 1.3.11) for the tank excavation,
Another form of secondary containment can be pro-

vided by impervious soil treatment {see 1.3,12), which"

decreases the permeability of the soil beneath the tanks.
The type of secondary containment used depends on site
cotditions and econotmic factors.

6.3.4 Secondary containment for piping can be pro-
vided by the use of double-wall pipe (see 1.3.5) or im-
pervious liners (see 1.3.11) for the pipe irench. If

double-wall pipe is used, it must be installed in accord-
ance with the manufacturer’s instructions.

8.3.5 Concrete vaulting (see 1.3.41) should not be used
to provide secondary containment for tanks or lines,
because of the vaulting’s propensity for cracking and
structural degradation as a result of freeze-thaw cycles,
aggressive soil conditions, and geologic shifts. The
coatings used on vaulting can also degrade over time.

6.3.8 Variouscombinations of secondary containment
¢an be used (see Figure 6). If double-wall tanks are used,
containment should be provided for the fill manholes.
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L. The tank manufactuser should be consulted for recommendations for anchorage and instwllation.
2. This fgure shows a Lank installation where subsurface water is present.

Figure 5—Typlcal Anchorage for Underground Tank

In addition, a sump is usually provided for the dis-
penser, line containment systems, and submerged
pumps. Otherwise, a small spill at the fill pipe or a leak
at the submerged pump could appear to be a tank or line
leak requiring extensive and costly investigation. For
secondary containment to be effective and to eliminate
unnecessary and costly investigation, the source of any
free product must be ¢asily identifiable.

8.4 Ballasting

8.4.1 Underground tanks should be batlasted with

procluct as soon as possible after the tanks are installed
and backfill has been placed arcund the tank {see Sec-

tion 10). At no time during the backfilling process
should the height of the ballast in the tank exceed the
level of backfill around the tank,

8.4.2 Water may be used as an alternative ballast, but
the installation of submerged pumping units in the tank
‘must be deferred until after the water ballast is removed.
If ballasting is necessary to prevent flotation of the tank
(as a result of a high water table or flooding), water
ballast should be the first choice,

€.4.3 When pasoline is used as ballast, the tanks
should be vented to the atmosphere in accordance with

NFPA 30.
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6.4.4 If tanks are to be baltasted before the backfilling 6.45 When product is used as ballast, care is r:quired‘

process is completed, the manufacturer's special in- in handling, controlling inventories, and safeguarding

structions must be Followed, against fires, accidents, and thefts. Al fill caps and
pumps should be kept locked when the system is un-
attended. '

SECTION 7—CATHODIC PROTECTION

7.1 General b. They must be cathodically protected or constructed
7.1.1  EPA $530-SW-85-023 contains the following re- of noncorrosive material or of steel clad with non-
quirements for each new tank and its piping: corrosive material.

¢. They must be designed to prevent the release or
a. They must be compatible with the substance to be threatened release of any stored substance for the opera-

stored ., tional life of the system.
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EPA 530-5W-85-023 does allow an exemption from
corrosion control: If the soil at a site has a resistivity
(electrical resistance determined across & l-centimeter
cube of soil) greater than or equal to 12,000 ohm-
centimeters, measured as specified in ASTM G 57,
cathodic protection may be eliminated. (For additional
information and details about cathodic protection, see
API Recommended Practice 1632 and NACE RP-(2-
£5.)

7.1.2 There are two systems of cathodic protection:
the impressed-current sysiem and the sacrificial-anode

systerm, which are discussed in 7.2 and 7.3, respectively.,

Both systems operate more efficiently with properly
coated steel tanks and piping,

7.2 Impressed-Current Protection

An impressed-current system can be designed to pro-
tect steel tanks, steel underground piping, and other
steel underground equipment at the site. Impressed-
current systems use aliernating current supplied by the
electrical system at the site. The alternating current is
converted to direct current by a rectifier, which is elec-
trically connected to impressed-current ancdes. The
direct current flows from the rectifier to the ancdes,
through the s0il to the steel equipment, and back to the
rectifier. Corrosion is controlled by managing the flow
and direction of the current. Changes or additions of

USTS equipment may require afterations in existing

impressed-current systems.

7.3 Sacﬂflnla‘l-ﬁnoda Protaction

T7.3.% A sacrificial-anode system protects sieed struc-
tures by managing the flow of electrical currents from
the structures. Sacrificial anodes are electrically con-
nected to the structure to be protected. Underground
electrical currents exit to the surrpunding soil through
an anode that corrodes, rather than the structure cor-
roding.

7.3.2 Sacrificial-anode protection can be provided by
purchasing preengineered cathodically protected steel
tanks. These tanks are delivered to the site properly
¢oated, with sacrificial anodes attached and electrically
connected to the tanks, veady for installation.

7.3.3 If steel tanks are installed without attached
preengineered ancdes, separate field-installed sacrificial
anodes or an impressed-current system should be
employed to protect the tanks.

7.3.4 When a sacrificial-anode system is used, piping
must be electrically isolatad from the tank and protected

separately by held-installed sacrificial anodes {see
T7.4.1).

7.35 The steel tanks and steel piping discussed in
7.3.2 through 7.3.4 must be coated to reduce their cut-
rent requiretments to levels that can be supplied over a
long period of time by sacrificial anodes. Coal-tar
enamel or asphalt coatings should not be considered
adequate for purposes of cathodic protection. Coatings
with high dielectric resistance should be used For under-
ground storage canks and piping. Other important prop-
erties of coatings are described in NACE RP-01.69,

7.4 Insulation of Exposed Surfaces

T.4.1 After all piping has been tested and found to be
tight (see 10.2), all exposed threads of steel pipe should
be coated with an appropriate dielectric material (see
7.3.5). This prevents an electrolytic cell from forming
between the galvanized fitting and the threaded area,
where the protective coating has been removed. Electro-
Iytic cells can cause ¢orrosion and premature pipe
failure. Where a sacrificial-anode systern has been in-
stafled, nonmetallic (for example, nylon) tank bushings
should be installed in tank openings at all points at
which product and vent piping are connected to the
tank. Separate cathodic protection should be provided
for stes! piping.

7.4.2 When tank anchorage is installed {see 6.2.3),

anchor straps should be installed so that they do not

damage tanks ot their coatings and so that the tank is
electrically isolated from the straps. Electrical isolation
can be accomplished by placing 90-pound roofer's felt
or a section of rubber tire between the tank and the
anchor straps. Anchor straps should be constructed of a
noncorrosive material or of coated steel (galvanized or
having a dielectric coating).

7.5 Electrical Connections

To ensure electrical continuity between all com-
ponents of a cathodic protection system, all electrical
connections in the system must be secure, For new
installations where product is not present, and where
safety considerations permit, these connections should

- be powder-weld connections. If necessary, pressure-type

grounding clamps ot other clamps designed for this pur-
pose can be used. Electrical work must conform to
federal, state, and local codes.

CAUTION: IF tanks or lines contain or have contained
fMammable or combustible liquids, powder welds should
not be used.
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7.6 Testing

7.6.1 Before installation, all equipment should be in-
spected to ensure that it i5s undamaged, that electrical
continuity has been maintained, and that the equipment
i3 operating properly. After installation but before the
system is placed in operation, all eguipment should
again be mspected and tested for proper operation.

7.8.2 The rectifiers in impressed-current systems
should be checked monthly for proper operation. An-
nual surveys of structure potentials (see 1.3.32 and
1.3.33), conducted under the supervision of a qualified
person, are necessary to ensure continued satisfactory
operation. The results of the annual surveys should be

kept with the permanent cathodic proiection records for
the location.

7.8.3 Sacrificial-anode systems should be checked for
proper operation by a qualified person §-12 weeks after
installation and again 1 year later. If these tests confirm
proper operation, subsequent inspection intervals can
be extended to 5 years. However, if underground work
is performed at a protected site, the sacrificial-anode
system should be reinspected 6-12 weeks after the work
is completed and again | year later before the 5-year in-
spection intervals are resumed. The inspection pro-
cedures used and the data obtained should be ciearly
recorded and kept with the permanent cathodic protec-
tion records for the location.

SECTION 8—DETECTION OF RELEASES

8.1 General

8.1.1 The prevention of product leaks and spills from
storage and dispensing systems is necessary to provide a
safe environment and to prevent pollution and should
be given the highest priority. This can best be ac-
complished by properly instailing and maintaining tight
storage and dispensing systems that are specifically
desighed and protected for their particular environ-
ment.

8.1.2 If a leak devetops, it must be detected prompily
to avoid fire, safety, and environmental problems.
Early detection also eliminates or reduces product
migration and minimizes the costs of corrective action.
Ta assist in the early detection of a release, the follow-
itig means are available:

[nventory control.

. Line leak detectors.

Automatic tank gauging systems,
Observation wells.

Monitoring wells.

Interstitial monitoring.

ofr AL oR

For further information about release detection, see
API Recommended Practices 1621 and 1635.

8.2 Inventory Control

B.21 Gauging for inventory control can be ac-
complished manually or by means of an automatic tank
gauging system (see B.2.3 and 8.4).

8,22 Manual gauging is accomplished by using a
gauge stick to measure the product depth in each tank at
the open and clese of each business day. The stick can

also be used to gauge water bottoms. No special equip-
ment installation is necessary for inventory contro! by
manual gauging.

8.2.3 Auwomatic tank gauging systems include Enth
mechanical (float) and electronic (sensor) gauging
devices, as described in B.2.3.1 and 8.2.3.2, respectively.

8.2.3.1 Mechanical gauging equipment is available for
installation in underground tanks. This equipment is
fioat operated and should be installed, operated, and
maintained in accordance with the manufacturer’s in-
structions. When mechanical gauging equipment is
used, water bottoms in tanks may be measured manual-
ly with a gauge stick.

8.2.3.2 Electronic gauging equipment can provide ex-
tremely precise tank level measurements. Many different
degrees of sophistication are available. The information
can be provided on remote readouts and printouts and
can include time and date, product temperature, water
level, product level, water volume, product volume,
tank leak testing mode (see B.4), and data from observa-
tion and monitoring wells {see 8.5 and 8.8), The use of
electronic gauging equipment requires the instatlation of
probes and sensors in the underground tanks, with elec-
trical connections to a remote readout location. Since
this equipment is complex, it must be installed, operated,
and maintained in exact accordance with the manufac-
turer's instructions.

8.3 Line Leak Detectors

8.3.1 A variety of leak detectors are available for
underground product lines, One type of line leak detec-
tor utilizes a pressure-sensing valve, which is usually
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instalted at the discharge end of a submerged pump.
This device senses pressure losses in the line and, when
triggered, reduces product flow.

8.3.2 More sophisticated line leak detectors are
avatlable that respond very quickly to a small pressure
drop to shut off the electric power 10 & submerged
pump. The use of these systems necessitates installation
of pressure sensors in the discharge line immediately
after the submerged pump, along with the necessary
electrical connections,

8.4 Automatic Tank Gauging Systems

Some types of automatic tank gauging systems have a
leak testing mode. When the gauging system is set in this
moxie during a time when the USTS is not in operation,
a tank leak test can be conducted. The accuracy of the
test is uspally related to the period of time the equip-
ment is maintained in the leak testing mode, A test
typically takes 4-6 hours; however, this may vary
depending on the type of equipment used. The test date,
titne, and gauging data are usually recorded on a remote
printowt and can be kept as part of the permanent
records for the site.

8.5 Observation Wells

8.5.1 Observation wells can be used to observe second-
ary containment areas in lined excavations or, where the

water table is normally within the excavation or where -

an impermeable barrier has been installed in the floor of
an excavation, to monitor the backfill area around
underground tanks. For new installations, an imperme-
able barrier {see 1.3.10) can be installed in the bottom of
the tank excavation if the soil permeability is too high.
Observation wells have a casing at least 2 inches in
diameter with 0.020-inch slots or an equivalent perfora-
tion design. If surface drainage is expected to enter the
manhole, the slots should not extend to within 12 inches
of grade (see Figure 7).

8.6.2 When only one tank Js to be'installed, an obser-
vation well should be installed near each end of the
tank, inside the tank excavation. When two, three, or
four tanks are to be installed in a single excavation,
observation wells should be installed at two diagonal
cornets inside the excavation. When more than four
tanks are to be installed in a single excavation, a site-
specific hydrogeologic analysis should be performed to
determine the correct number and location of observa-
tion wells.

8.5.2 Observation wells should extend to a depth of 24
inches below the bottom of the tank or to the top of the
concrete hold-down pad, if one is used for anchoring.

8.5.4 When an impervious liner is used to provide
secondary containment, only one observation well is re-
guired. This well should extend to within 6 inches of the
bottom of a sump at the lowest point of the contain-
ment, If impervipus liners are used for underground
lines and submerged pumps, one observation well
should be installed in the collection sump. '

8.5.5 Observation wells can be equipped with elec-
tronic product-monitoring devices, Sensors may be re-
quired in each well and must be electrically connected to
the readout point. Sensors are available that detect bath
vapors and liguid. When vapor sensors are used, care
should be taken to avoid false alarms resulting from ex-
{raneous vapor Sources.

8.5.8 Manual monitoring requires securing a water
sample from the well and observing the sample for
evidence of petroleum product. The sample can be ob-
tained by using a portzble bailer or another device. If no
water is present in the well, the vapors in the well can be
checked for hydrocarbons by using a portable or sta-
tionary monitoring/detection device.,

8.5.7 Observation wells should be identified, sealed,
and secured to prevent the accidental or deliberate in-
troduction of product, precipitation, or other materials.
The identifying symbol should be a black equilateral
triangle on a white background (see Figure 7). One or
more of the following actions should be taken to iden-
tify new and existing observation wells:

a. Painting 2 black equilateral triangle on a white
background on the cover and/or cap of the well.

b. Permanently affixing; to the cover and/or cap of the
well, a decal or tag that shows a black equilateral
triangle on a white circular background.

¢. Attaching to or casting into the cover and/or ¢ap of
the well a raised black equilateral triangular plate on a
white circular background.

d. Installing a triangular well manhole and cover. The
cover should be painted black, with its rim or edge
painted white.

8.5.8 In addition to the requirements in 8.5.7, at least
one fixed internal component of the well manhole (for
example, the cap lock, cap, well casing, or internal
manhole surface) should have affixed to it a label
(preferably metal or plastic) with the following warning
(or & similar one¢) permanently printed, embossed, or
engraved on it:

OBSERVATION WELL

WARNING: Do niot place gasoline, petrolenm
praducts or other substances in this well.
Violators may be subject to civil or criminal
penalties.
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8.5.9 New and existing observation wells should be ¢. Installing a device that rendets the well casing incom-
secured by taking one or more of the following actions: patible with product fill hoses and nozzles that are likely
10 be used at the facility.

a. Instailing a locking cap on the well casing and/or The keys, tools, or codes used to access these security

manhole. devices should be incompatible with those used to access
b. Installing a limited-access manhole (see 1.3.14), product fill pipes at the same facility.
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8.6 ﬂnnltnrlng Wells

Monitoring wells are used to monitor the water table
in the area of a USTS. They provide leak detection
capabilities equivalent to those of observation wells but
should only be used when so0il permeability is high and
when the normal water table is below the tank excava-
tion but within 40 feet of the ground surface. Monitor-
ing wells should be installed so that the bottom of the
well is at least 5 feet below the lowest anticipated water
table. Well casings should be at least 2 inches in
diameter with 0.020-inch slots (see Figure 8). Monitor-
ing wells are used to detect the presence of petroleum
products on the groundwater surface and can be

monitored using electronic or manual devices, as

described in 8.5.5 and 8.5.5, respectively. The place.
ment of monitoring wells depends on site-specific condi-
tions.

8.7 Interstitial Monltoring

The interstice of double-wall tanks and piping can be
monitored for product releases either manually or with
an automated device. This monitoring can be periodic
or coutinuous, depending on the device used. The
manufacturer should be consulted regarding the specific
installation requirements of interstitial monitoring
devices.
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Flgure 8—Typlcal Monltoring Wall

SECTION 9—PIPING

9.1 General

Proper instaliation and testing of the piping system is
one of the most important aspects of any UISTS installa-
tion. Many of the most severe product releases, especial-
ly in pressurized pumping systems, have occurred

because of improperly installed piping and pipe joints or
because of damage to piping during construction. This
applies to both FRP and steel pipe. The authority hav-
ing jurisdiction should be consulted regarding specifica-
tions for installation, testing, and operation of piping
Systems.



INSTALLATION OF UNDERGROUND PETROLEUM STORAGE SYSTEMS - 1

8.2 Layout and Design -

9.2.1 A carefully planned, clearly detailed layout
should be prepared for each installation. If the layout is
properly planned, the length of pipe runs will be
minimized, operation will be more efficient, and
maintenance will be easier, Piping should be installed in
a single trench between the tank area and the island
arsa. Yent lines between the tank area and the building
or other structure to which the aboveground vent lines
are attached should alse be instalied in a single trench.
Piping across tanks should be minimized, and pipe
trenches should run in straight lines with 45- or
90-degres bends. If the location of pipe runs is changed
from that shown on the installation drawings, the actual
location should be noted on as-built drawings. Photo-
graphs of the underground installation should be taken
and retained as a part of the permanent records for that
location,

9.2.2 Underground piping from tanks io dispensers
should be sized according to the pump manufacturer’s
recommendations. In determining size, consideration
must be given to the length of runs, flow rates, the
number and size of pumps, and the number of -dis-
pensers to be served. In any case, piping should not have
an inside diameter of tess than 2 inches.

9.2.3 Underground product lines and vapor return
lines (if required) should have a uniform slope of not
less than 1/8 inch per foot toward the tank. The histori-
cal depth of frost (if any) should be taken into account
when the burial depth of the piping is determined. Prod-
uct lines should be at least 12 inches below the finished
surface (see 10.3.1). The pipe manufacturer's instruc-
tions should be followed if burial at a greater depth is
required. Traps or sags should be avoided in all piping.

9.2.4 It is occasionally necessary or advisable to in-
stall more than one storage tank for a given product.
Such tanks may be interconnected by means of a siphon
connection. A siphon will provide reliable service only if
car¢ is taken to ensure that afl joints in the siphon
manifold are tight. Although not recommended, if it is
necessary 1o connect tanks of different diameters at g
new installation by means of siphons, both the bottoms
of ali the tanks and the ends of the suction stub piping in

each tank should be at the same elevation (see Figures 3

and 4), In addition, care should be taken to ensure that
the vent line leaving the smaller diameter tank rises ver-
tically to a point higher than the top of the larger tank
before the horizontal section of vent piping is installed.
Remote pumps are avaitable with a siphoning attach-
ment that can be connected to a siphon manifold. This
permits one pump 10 draw the contents from {wo or

more interconnected tanks (see¢ Figure 4). The manu-
facturer’s installation instructions should be followed.
Siphon piping should be of the same diameter as the
suction and/or delivery lines to the dispensers,

9.25 The vent piping for all tanks should be ade-
quately sized. This is necessary to prevent excessive
pressure from building up while the tank is being fiiled
and 1o prevent vapor or liquid from blowing back at the
fill opening when the unloading hose is disconnected.
The maximum fill rate can be limited by the diameter of
the vent line. Vents that are 2 inches in diameter (for up
to 150 Feet it length) should be adequate for flow rates
incurred using 4-inch delivery equipment (see NFPA
30). :

9.2.6 - Vent piping should be at least 12 inches below
the finished surface {or at least 4 inches in no-load
areas), measured from the point where the piping rises
vertically, and should slope uniformly toward the tank.
The pipe manufacturer’s instructions should be fol-
lowed if a greater burial depth is recommended. The
piping should slope no less than 1/8 inch per foot, and
the piping should be laid to avoid sags or traps in the
line, in which liquid could collect,

9.2.7 Aboveground vent piping should be Schedule 40
galvanized steel and should be located, or protected and
anchored, to prevent damage from traffic and other
soutces. FRP piping should not be used aboveground,
Vents may be either freestanding with a vertical support
or attached to a building (see Figure 9). Vent outlets
should be located to prevent flammable vapors from
entering confined areas and building air-conditioning
and/or ventilation intakes or from reaching potential
ignition sources. Vent outlets must discharge upward, -
angd the discharge point must be no less than 12 feet
above the adjacent ground or, if the vent is attached to a
building, no lgss than 2 feet above the roof at the point
of attachment. Where required by local ordinances or

special conditions, vent caps should be installed. '

9.3 Steel Piping

8.3.1 Underground steel piping should be Schedule 40
galvanized steel. As a minimum, couplings and fittings
should be 150-pound malleable iron. A thread sealant
certified for petroleums service should be used for all
fittings, '

9.3.2 Breakage of underground piping and vent lines,
as well as loosening of pipe fittings, which can resul in
product leaks, can be minimized by the use of flexible
joints (see 1.3.8). Flexible joints should be installed in
tines at points where the piping connects with the under-
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ground tanks and where fhe piping ends at the pump
isfands and vent risers (see Figures 10 and 11).

9.4 Fiberglass-Reinforced Plastic Plplng

9.41 Any FRP pipe used in an underground
petroleum installation should be UL approved.

CAUTION: When FRP pipe is used, it is extremely
important that it be instatled in exact accordance with
the manufacturer’s instructions.

9.4.2 TFRP piping, which is inherently flexible, can be
used to create its own flexible joint if at least 4 feet of

straight run is provided between any directional changes
of more than 30 degrees {see Figure 10). Commercially
available flexible joints that are certified for petroleum
service, as described in 9.3.2, may be used under dis-
" pensers and suction pumps and at submerged pumps
and tanks in lieu of the 4-foot straight run mentioned
above,

$.4.3 Pipe joints must be straight, not cocked, and
must be fully seated, not backed out. The joint adhesive
used must conform to the manufacturer's recommenda-
tions for underground petroleum service atid must not
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be used at temperatures below the recommended mini-
mums. If the temperature is below the recommended
minimum, the manufacturer’s instructions should be
followed for providing heat to the joint to ensure a com-
plete cure. ]
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ground tank should be prevented ar contained, QOverfill
problems can be reduced by installing bail check valves
or float valves in the vent line and Stage { and Stage 1]
vapor recovery lines where the vent lines leave the under-
ground tank (see Figure 12).

8.8.2 To contain small overfills that may still occur, a
spill containment manhole should be installed on the fil]
pipe of the underground tank (see Figure 13), Contain-
ment manholes can be purchased with a drain that

Surface water seal
Manhcls caver

. L
ety s A
A e ™ T
A iad E — | Praduct-tight
“ .i,. - {*-a:.'r_'ﬂjiﬁ. | manhole
B i TN L *
bran 1 DA ‘ -
Aanwa bl s P L Sy
; Concrete
\-_— Tight cap
Quick-connact adapter
Draln ratum
tube joptional Flexlble
cannector
parmits
indepandsnt
4" fii movement of
bipe tank and
paveamant
~ 4" tank bushing 4" coupling
118" 1IN 174" |
prassure — -
aquallzation ! 2
hale : \
Drop tube Tank

FILL-PIPE SPILL CONTAINMENT MANHOLE

routes any spilled product back into the underground
tank,

8.5.3 The overfill protection described in 9.5.1 and
9.3.2 is necessary even if partial or full secondary con-
tainment is installed., Without this protection, spilted
product may get into the backfill and may reach the
observation well of the secondary containment and be
interpreted as a suspect leak. Secondary containment is
discussed in 6.3 and is illustrated in Figure §.
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SECTION 10—BACKFILLING

10.1 General

Backfilling operations are an important aspect of
USTS installation and should be continuously super-
vised by a qualified person to ensure that oniy specified
materials and instaflation methods are used by the con-
tractor. Excavated material is not generally suitable as
backfill for underground tanks and lines. Unless the ex-
cavated material is specifically examined and approved

for use by the authority having jurisdiction, it should be
removed from the site.

10.2 Pipe Tightness Test

Before backfilling, piping should be isolated from the
tanks and subjected to a pipe tightness test (se= 1.3.22).
Other testing methods may be substituted if approved
by the authority having jurisdiction.
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10.3 Placement of Materials and Com-
paction of Backfill

10.3.1 UNDERGROUND LINES

Before any underground lines are installed, the trench
for such piping should receive a bed of well-compacted
backfill at least & inches deep, as recommended by the
piping manufacturer. The bed must be free from ice,
snow, debris, and organic material. All trenches should
be wide enough to permit at least one pipe diameter be-
tween steel lines, two pipe diameters between FRP lines,
and 6 inches of backfill between all underground kines
(whethier steel or FRP) and the sides and floor of the
trenich. A cover of at least 6 inches of well-compacted
backfill is recommended.

10.3.2 UNDERGROUND TANKS
10.3.21 Steei and Fiberglass-Clad Steel Tanks

Backfill for steel apd fiberplass-clad steel tanks
should be well compacted, as recommended by the
manufacturer, and musi be Free from ice, snow, debris,
and organic material, which adversely affect compaction
and may damage the tank or its coating, The backfill

-bed For steel tanks should be 12 inches deep, with or
without a hold-down pad. A minimum of 12 inches of
backfill {or the amount required by the manufacturer)
should be placed between all tanks and at the ends and
sides of all tanks. All bedding material, backfill around
the tanks, and covering over the tanks {see 5.3.2) should
be of the same material.

10.3.2.2 Fiberglass-Aeinforced Flastic Tanks

Backfill for FRP tanks must be Free from ice, snow,
debrizs, and organic material, which adversely affect
compaction and may damage the tank. All backfill
material should be in strict accordance with the manu-
facturer’s specifications. Such backfill is generally pea
gravel or crushed stone that meets the requirements of
ASTM C 33. The backfill bed for FRP tanks should be
12 inches deep on top of the hold-down pad or the bot-
tom of the excavation. If no hold-down pad is used, 18
inches of backfill should be placed between all tanks.

All bedding material, backfill around the tanks, and -

covering over the tanks (see 5.3.2) should be of the same
material,

10.3.2.3 Compaction of Backfill for A)l Tanks

It is especially important that the bottom quadrani of
all tanks (both FRP and steel) be evenly and completely
supported. The backfill material should be carefully
placed along the bottom and under the sides and end
caps or heads of the tanks by manual shoveling and
tamping. The backfilling may then be completed in
12-inch lifts, uniformly placed around the tanks, Care
must be taken to avoid damage to the tanks or their
coating.

10.4 Grading and Paving

CAUTION: Extreme care should be taken during final
grading operations to avoid damage to piping and
equipment by heavy tractor blades and cleats. Equal
care should be taken when stakes are driven for grading
or paving, to avoid damage to piping by a stake being
driven into or against the piping. Puncturing an in-
stalled system can lead to the migration of flammable
tiguids or vapors to an ignition source, resulting in an
explosion on the site or in an adjacenit arez, Mistakes
made during grading and paving are among the most
common causes of installation-related fajlure of TUSTSs.

10.5 Post-Backfill Inspection of
Fibergiass-Reinforced
Plastic Tanks

After backfilling has been completed but before
concrete or asphalt paving has been installed, the inside
diameter of FRP tanks should be measured and com-
pared with the inside diameter measured as recom-
mended in 1.5.1.3, to ensure that tank deformation
resulting from bagckfilling does not exceed the manu-
facturer’s specifications. The diameter measurements
should be retained permanently For future reference.

CAUTION: Tanks should not be entered for any pur-

pose unless the proper safety precautions, as outlined in
API Publication 2217, are taken.

10.6 Final Testing

a. Conduct precision test (see 1.3.23}) of all tanks and
piping after all paving over the tanks and piping has
been completed and before the system is placed in
Qperation. '
b. Operationally test all other equipment, including
impact (shear} valves, and leak detector alarms.
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SECTION 11—OTHER EQUIPMENT

111 Pumping Systems
11.1.1 GENERAL

Although this recommended practice is intended
primarily as a guide for installing underground tanks
and piping, consideration should be also be given to the
type of pumping system to be used. Such consideration
will in turn determine aspects of piping design and leak
detection,

11.1.2 SUCTION PUMPING SYSTEMS

11.1.2.1 A suction pumping system (see 1.3.34) usual-
ly consists of a pump in each dispenser, with individual
product suction lines running from each pump to the
undetground storage tank,

11.1.2.2 When a suction pumping system is used, the
height to which the pumps can lift the product is a
critical factor, The tank diameter and the length of
product piping between the tank and the pump should
therefare be kept to A minimum, This is especially
impottant in warmer climates and at higher altitudes,
The pump manufacturer cen provide assistance with
these design requirements.

11.1.3 REMOTE PUMPING SYSTEMS

11.1.3.1 A remote or submerged pumping system (see
1.3.28) is located in or above the underground storage
tank (see Figure 14). This permits the use of a single
product line from each product pump to the dispensers
on the pump istands. This type of system permits the use
of more dispensers for each product and a reduction in
the quantity of buried piping. An impact valve, level
with the top of the island, must be installed at each
dispenser (see Figures 11 and 15; see also NFPA 30A).

11.1.3.2 With remote pumping systems, the delivery
of product does not depend on the depth of the tank or
(within certain limits} on the length of the product pip-
ing.

11.1.4 OTHER FACTORS

11.1.4.1 Oeher factors to be considered in the selec-
tion and installation of pumps are desctribed in 11.1.4.2
through 11.1.4.7.

11,142 Pump seals and materials of construction
should be designed for and compatible with the liquids
to be handled. The authority having jurisdiction and the

manufacturer should be consulted for additional re.
quirements.

11.1.4.3 Suction stubs in underground tanks for suc-
tion pumping systems should have the same diameter as
do the product lines they serve. Suction stubs and
remote pumps should extend to within 4 inches of the
bottotn of the tank or to the level specified by the
manufacturer.

11.1.4.4 Where suction pumps are used, a double
poppet valve should be installed under each pump, or an
angle check valve should be installed at the tank for
each product line {(see Figure 16). If the Fitting is to be
installed under concrete, an extractor angle-valve
manhole or concrete breakout can be used.

11.1.4.5 For remote pumping systems, a line leak
detector should be installed that has the capability of
detecting a leak and restricting product flow (so it is evi-
dent that a potential problem exists) or shutting down
the pumping system (see 8.3).

11.1.4.6 Pumping systems should be equipped with
clearly identified and easily accessible electrical switches
or circuit breakers. The switches or breakers should be
located away from dispensers and pumps and shoutd
permit the immediate shutdown of alf dispensing devices
in the event of an emergency. The authority having
jurisdiction should be consulted for any additional
requirements.

11.1.4.7 Dispensers shoutd meet the requirements of
UL 87 and should bear the UL label.

11.2 Tank Fittings

11.2.% Tanks should be equipped with the desired
number and size of tank openings. The tank manu-
facturet’s specifications and drawings must be checked
to determine the types (stee]l or FRP), sizes, and
capacities that are available,

11.2,2 Tank openings should be 4 inches in diameter,
and most tank openings are of this size. Fill pipes, fill
caps, and fill tubes are also normally 4 inches in
diameter. Submersible pumps designed with the capaci-
ty to meet the normal layout and operation requirements
of service stations are built to fit 4-inch tank openings.
If greater capacity is needed, larger pumps and tank
cpenings may be required.
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Sag Note 1
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Motes:

. L. 1§ required, a Stage [1 vapor recovery line should run 10 the vapor collection manifold and then to the
dispenser islands. 1f the vapor recovery system is not manifolded, each ling should go to the dispenser
islands. A float valve, extractor, riser, cap, and manhole should be included for cach tank. (The arrange-
ment shown is 1ypical.)

2. T reguired, a Stage [ vapor recovery riser should run te the vapor collection manifold, with one sur-
(ace pickup point. If the vapor recovery system is not manifolded, each riser should go to 3 separate sut-
face pickup poinl. Each riser pipe should be conrnected 10 a batl float valve, (The arrangement shown |s
Lypical.)

3. See Figure 12 Tor details of tank piping.

Figure 14—Typlcal Remote Pumping Systam {(Shown With Stage | and Stage Il Vapor Recovery)

11.2.3 Double-tapped bushings are used 1o reduce the 11.2.4 Nonmetallic tanks are fitted with threaded
size of the tank opening so that appropriate fittings can openings to receive the double-tapped bushings de-
be attached and connecting pipes inside and outside of scribed in 11.2.3, as well as plugs.

the tank can be installed.
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SUBMERGED PUMP PIPING

Flgure 15—Typlcal Island Plping: Dispenser/Suction System With Stage || Vapor Recovery

13.25 Fill pipes may be located at any opening in the
tank, Reinforced plates should be installed under Fili
and gauge openings in ali tanks.

11.2.8 Alf fill connections should be of a tight-fill
design. A fill tube should be inserted at the fill opening
and should extend to within 6 inches of the tank bot-
tom. The use of tight fill connections and fill tubes wili
increase the rate of product flow during filling and
decrease turbulence and product vapar loss. If the fill
connection is to be used for gauging, a 1/8-inch hole
should be installed in the drop tube immediately inside
the tank to allow for pressure equalization, which will
permit accurate gauging.

11.2.7 A liquid-tight fill cap, equipped with a tock,
should be installed and should be used in conjunction
with a manhole ring and cover,

11.3 ° ldentiticatlon of Driveway
Manholes

The product being handled and the size of the tank
should be marked on the fill assembly or manhole

. cover. The product can be identified by using a color

code {see API Recommended Practice 1637) or by
stamping or otherwise applying the product name to the
fixed portion of the fill assembly or by both means.

SECTION 12—VAPOR RECOVERY

12.1 General

121.1  The use of vapor recovery systems is required
in some areas of the United States. The purpose of
vapor recovery is to reduce vapor emissions to the at-
mosphere. The authority having jurisdiction should be
consulted for specific requirements.

121.2  Vapor recovery is sometimes required during
transfer operations, namely, the ualoading of a
transport truck cargo into underground storage tanks.
This type of vapor recovery is referred to as Stage [

vapor recovery (see Figures 4 and 16). Yapor recovery
may also be required during the delivery of gasoline into
the fuel tank of a motor vehicle. This type of vapor
recovery is referred to as Stage II vapor recovery (see
Figure 15). Different systems or variations of systems
can be used to accomplish both Stage I and Stage 11

vapor recovery. The primary systems used are of the
following types: .

a. Balance systems.
b. Vapor processing systems.
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1. If ;'nquired. # Stage 1 vapar recovery [ine should cun to the vapor collection mmnifold and then to the

dispenser islands. If the vapor recovery system is not manifolded, each line should go to the dispenaer
islands. A float valve, extractor, riser, cap, and manhote should be inclwded for ench tank. {The arrange-

ment shown is typical.)

2. If required, a Stage | vapor recovery rlser should run to the vapor collection manifold, with ope sur-
face plckup poiot. [f the vapor recovery syatem is oot manifolded, each riser should go 1o a yeparate sur-
face picknp point. Each riser pipe should be connected to a ball float valve. {The arraiagement shown is

typical.)
3. See Figure 12 for details of tank piping.

Flgura 18—Typlcal Suction-Pump Tank System {Shown With Stage | and Stage Il Vapor Recovery)

-12.2 Balance Systems
1221 QENERAL

The most commonly used method of vapor recovery
is the balance system. A balance system will meet the =f-
ficiency requirements of most regulations. A balance
system simply provides for the gasoline vapors in the
receiving tank to be returned via piping and/or hoses to
the delivering tank. A balance system can be used for
both Stage I and Stage [ vapor recovery.

12.2.2 STAQE I VAPOR RECOVERY
12221 General

Three of the most common designs for Stage [ vapor
recovery bafance systems are as follows:

a. Two-point balance system.
b. Single-point inanifold balance system.
¢. Coaxial balance system.
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122.2.2 Two-Point Baiance System

12.2.2.21 The two-point balance system far vapor
recovery during transport deliveries to underground
tanks is provided by installing a vapor pickup point (a
vapor return riser} in each underground tank that s re-
quired to have Stage I vapor tecovery,

12.2.2.2.2 The vapor pickup uses one of the 4-inch
openings in the underground tank (see Figure 13). For
case in hose handling, this js usually the opening im-
mediately next to the fili-pipe opening. A riser pipe with
an inside diameter of 3 or 4 inches, ending in a manhole
similar to a fill manhole, is extended from the tank to
the surface. A vapor pickup adapter is installed on top
of the riser pipe, to provide a gquick-disconnect connec-
tion for the transport’s vapor pickup hose, The vapor
pickup adapter must have 2 spring-loaded poppet valve
that is closed when the vapor pickup hose is not con-
nected.

122.2.2.3 As with the other Stage 1 balance systems
described in 12.2.2.3 and 12.2.2.4, when the two-point
system is in operation, vapors are automaticaily re-
turned to the transport when the product is delivered to
the underground tank. The small vacuum created in the
transpert and the ease of movetnent through a larger
(3- or 4-inch) pipe cause the vent to be bypassed.

12,2.2.2.4 With both the two-point system and the
coaxial system (see 12.2.2.4), if more than one tank is
used to store a single product and the tanks are mani-
folded for product leveling, a vapor manifold should be
provided for vapor transfer between the tanks.

12.2.2.2.6 A variation of the two-point system uses a
special fill-and-drop-tube assembly, which combines a
vaper return tube with the product drop tube in one
riser. This special riser pipe has a Y fitting that routes
the product and vapor conductors to separate hose con-
nection points in the driveway surface.

Note: This vapor recovery configuration cannol utilize a Noat valve to
prevent overfills.

12.2.2.3 Single-Point Manlfold Balance Systsm

The single-point manifold balance system is very
similar to the two-point balance system. The primary
difference is that in the single-point manifold system,
the vapor pickup riser in each tank is manifolded into a
vapor manifeld header from which a single (3- or d-inch)
riser is brought to the surface, where the same adapter
and poppet are installed within a manhole (see Figure
13}.

12.2.2.4 Coaxial Balance System

The coaxial balance system uses one opening in each
tank. This opening accommodates both a fill tube and a
vapor return from the tank to the surface in concentric
pipes. At the surface, a special adapter js installed
within a manhole. A special tight-fill delivery nozzle
with combination product and vapor conductors must
be used with the adapter on the top of the riser. Both the
transport-truck fill hose and the vapor return hose are
connected to this special coaxial nozzle.

Note: This vapor recovery configuration cannor utilize 2 foat valve to
prevent overfills,

12.2.3 . STAQE if VAPOR RECOVERY

12.2.3.1 Balance system vapor recovery can be pro-
vided during delivery from an underground tank to a
vehicle firel tank by installing a vapor return line from a
special dispensing nozzle (which provides a seal at the
fuel tank opening) to the underground tank. A separate
vapor return line should be provided for each product,
unless the tank vapor spaces are manifolded as described
in 12.2.2.3, If the tank vapor spaces for all gasoling
products are manifolded to a single vapor manifold
header for Stage I vapor recovery, the vapor return fine
from each dispensing nozzle may also be manifolded to
a single, larger diameter vapor return line from the
islands to the manifolded tanks. This vapor retusn line
from under the dispenser to the underground tanks can
be of the same material as the underground lines that
deliver product to the dispenser.

12.2.3.2 All aboveground piping must be steel. The
minimum inside diameter for vapor return lines is 2
inches,

12233 The vapor return line piping in the dispenser
should be continued to the outside of the dispenser, ..

‘where a hose connection can be made. A hose must then

be connected from this vapor return pipe to the special
vapor recovery dispensing nozzle.

12.2.3.4 The system design must provide a continuous
siope from the dispenser or island to the underground
tanks. Any sags will provide pockets in which con-
densed vapor or product may collect and block the
vapor return line.

12.2.3.5 As with the Stage | systems, when a Stage 11
system isin operation, vapors are antomatically returned
to the underground tank when product is dispensed into
the vehicle fuel tank.
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12.3 Vapor Processing Systems

The term vapor processing covers other methods of
vapor recovery, such as flaring or burning and conden-
sation by refrigeration or compression. Information
about vapor processing systems can be obtained from
-manufacturers of petroleum equipment.

12.4 Equipment

Petroleum equipment manufactarers and suppliers
can furnish all of the special eguipment required for
Stage I and Stage II vapor recovery.

12.5 System Design

If regulations require the installation of either Stage |
or Stage II vapor recovery, professional assistance
should be obtained in designing the system.





