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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, locd, state, and federal laws and regulations should be reviewed.

APl is not undertaking to meet the duties of employers, manufacturers, or suppliers to
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 fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any APl publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of |etters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at |east every
five years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Downstream Segment [tel ephone (202)
682-8000]. A catalog of API publications and materials is published annually and updated
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was devel oped
should be directed in writing to the standardization manager, American Petroleum Ingtitute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or
trandate all or any part of the material published herein should also be addressed to the gen-
eral manager.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of APl standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. APl does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher. Contact the Publisher,

API Publishing Services, 1220 L Street, N.W,, Washington, D.C. 20005.

Copyright © 2003 American Petroleum Ingtitute
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FOREWORD

This recommended practice provides guidance for owners and operators of gasoline dis-
pensing facilities and regulatory officials regarding the operation and maintenance of gaso-
line vapor recovery systems and components. Proper operation and maintenance of vapor
recovery equipment can improve compliance with vapor recovery regulations and provide
substantial emission reductions.

In preparing this recommended practice, careful consideration was given to the following:

)

Promoting safety.

Protecting human health and the environment.
Preventing release of vapors from service stations.
. Detecting petroleum vapor releases.

Minimizing the cost of effective maintenance.

Poo o

Every effort has been made to ensure the consistency of the recommendations with the
applicable sections of NFPA 30 Flammable Liquid Code and NFPA 30A Code for Motor
Fuel Dispensing Facilities and Repair Garages. In addition, consideration was given to
local, state and federal laws and regulations.

API publications may be used by anyone desiring to do so. Every effort has been made by
the Ingtitute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, 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 violation of any federal, state, local, or municipa regulation with
which this publication may conflict.

Suggested revisions are invited and should be submitted to the standardization manager,
American Petroleum Ingtitute, 1220 L Street, N.W., Washington, D.C. 20005.
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Owner/Operator’'s Guide to Operation and Maintenance of Vapor Recovery
Systems at Gasoline Dispensing Facilities

1 Purpose and Scope

This Recommended Practice (RP) is designed to provide
guidance to owners and operators of gasoline dispensing
facilities (GDF) to effectively operate and maintain Stage |
and Stage Il vapor recovery systems. This guide does not
address the maintenance required by qualified service techni-
cians to perform periodic testing and major system repairs.
Federal and/or State regulatory agency certified or approved
vapor recovery systems/equipment must be used to maintain
the efficiency of the vapor recovery system. The appropriate
state and/or locality should be contacted individually for site-
specific requirements.

This RP recommends the need for periodic inspections of
Stage | and Stage 11 equipment. The equipment and the crite-
riafor inspection are identified in highlighted text with a cor-
responding letter that indicates the frequency of the
inspection. That is, a (D) represents a recommendation for a
daily inspection; (W) recommends a weekly inspection; (M)
recommends a monthly inspection; and (A) recommends an
annua inspection. Appendix A is a suggested inspection
checklist for the equipment and criteriaidentified in the text.

2 References

API
RP 1007 Loading and Unloading of MC 306/DOT
406 Cargo Tank Motor \ehicles
NFPAL
30 Flammable Liquid Code
@ P/V Valve

30A Code for Motor Fuel Dispensing Facilities

and Repair Garages

3 Definitions and Acronyms

Appendix B lists definitions and acronyms that may be
helpful in understanding vapor recovery systems.

4 Vapor Recovery Requirements
4.1 VAPOR RECOVERY SYSTEMS

4.1.1 Stage | vapor recovery involves the return of vapors
stored in the underground storage tank (UST) back to the tank
truck during product delivery. Vapors in the underground tank
headspace, i.e,, the area in the tank above the liquid level, are
displaced by the gasoline entering the tank during delivery.
Headspace is dso known as ullage. A flexible hose, provided
by the transport company, connects the storage tanks providing
a path for the vapors to return to the truck. Vapors in the truck
are then returned to the distribution terminal for processing.

Stage | vapor recovery isrequired by state and local regula-
tions in most of the United States. Stage |1 vapor recovery is
required in certain air quality nonattainment areas by federa
regulations, and is administered by the states. Stage |1 regula-
tions include some requirements for Stage | equipment.

INational Fire Protection Association, 1 Batterymarch Park, Quincy,
M assachusetts 02269.
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Figure 1—Stage | Vapor Recovery Two-Point (Dual) System
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2 AP| RECOMMENDED PRACTICE 1639

There are two types of Stage | systems: a two-point (dual)
system, which uses separate product and vapor connections
on the underground tank; and a coaxia system, which uses a
single connection fitting to the underground tank.

4.1.1.1 Two-point (Dual) System

The delivery of product and recovery of vaporsin a Stage |
two-point system occurs through separate connections (see
The product is delivered (dropped) by gravity
through a full connection and the vapors are returned through
a separate vapor connection. Thefill connection is fastened to
a submerged fill tube that must have its discharge opening
entirely submerged when the liquid level is 12 inches above
the bottom of the storage tank. (Local requirements may
require the installation to be no higher than 6 inches.) The
vapors are recovered through the second opening in the top of
the storage tank and transferred to the tank truck through the
vapor hose.

4.1.1.2 Coaxial System

The delivery of product and recovery of vaporsin a Stage |
coaxial system occur through a single coaxia submerged fill

tube, which is smply atube inside a tube (see Figure 2). The
product is delivered through the inner tube and the vapors are
recovered through the annular space between the walls of the
inner and outer tubes. As with the dual system, the inner
product tube must be entirely submerged when the liquid
level in the tank is 12 inches or more while the outer vapor
tube isin the top of the tank. (Local requirements may allow
theinstallation to be no higher than 6 inches.)

The coaxial submerged fill tube may be either fixed in
position or spring-loaded (moveable) with a vapor seal simi-
lar to the dry break adapter seal in the dual system. Unlike the
fixed version, the spring-loaded version has a flange around
the edge of the inner tube. A gasket is seated on the top sur-
face of the flange. In this position, the gasket makes contact
with the inner surface of the adapter at the top of the sub-
merged fill tube, thereby holding the entire assembly in place
and creating a vapor sed.

All current CaliforniaAir Resources Board (CARB) Exec-
utive Orders certifying vacuum assist vapor recovery systems
prohibit the use of coaxia Stage | systems for stations con-
structed after 1993. Many states refer to CARB Executive
Ordersfor approved systems and components.

Overfill
prevention
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Figure 2—Stage | Vapor Recovery Coaxial (Dual) System
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= P/V Valve

Vapor returns
through nozzle

Liquid out

Figure 3—Stage Il Vapor Recovery System

4.1.2 Stage Il Vapor Recovery

Stage Il vapor recovery systems capture the vapors gener-
ated during vehicle refueling. The vapors recovered from the
vehicle tank are returned to the UST. Vapor recovery systems
include al piping, nozzles, dispenser components, and other
equipment necessary for the control of gasoline vapors during
vehicle refueling (see Figure 3).

There are two types of Stage Il vapor recovery systems:
balance systems, which use nozzles that make a tight fit with
the vehicle fillneck during refueling, and vacuum assist sys-
tems, which use nozzles that make a loose fit with the vehicle
fillneck and use vacuum to recover displaced vapors. Nozzles
are certified to work on specific vapor recovery systems and
must meet minimum efficiency standards.

4.1.2.1 Balance System

The balance type vapor recovery system operates on the
principle of positive displacement during gasoline transfer
operations. The system is designed to collect gasoline vapors
displaced from the vehicle fuel tank during refueling and
return them to UST. To contain vapors during refueling, a
closed loop must be created between the vehicle fuel tank and
the UST. The vapors are collected at the vehiclefill pipe
interface by a combination fuel-dispensing, vapor-collection
nozzle. Typically, the nozzle contains a no-seal/no-flow fea-
ture consisting of an interlock which prevents dispensing of
gasoline unless the nozzle boot is compressed. This feature
ensures the best possible seal between the nozzle boot and the
fill pipe interface. Vapors are pushed through vapor passages
in the nozzle and the coaxia vapor hose into the dispenser

vapor piping, that is connected to the UST. Some coaxial
vapor recovery hoses contain an aspirator, or venturi, to
remove condensed vapors or product pushed into the hose
during topping off. Some gasoline dispensing facilities till
use the older twin-hose systems.

4.1.2.2 Vacuum Assist System

The vacuum assist system develops suction with a vapor
pump driven by an electric motor or with a dual-chamber,
gasoline liquid-driven pump. The vapors are drawn through a
nozzle and an “inverted” coaxia hose, through the vacuum
pump and piping, and into the underground tank.

Some vacuum assist systems use on-site vapor processors
to control the emission of excess vapors. The two types of
processors are the incinerator and the membrane system. The
incinerator burns vented hydrocarbon vapors (HC) and trans-
forms them into carbon dioxide and water—jproducts of com-
bustion. A membrane system separates excess HCs from air
and returns the HCs to the UST headspace.

Most vacuum assist systems use the smaller inverted vapor
recovery hose. This hose has a traditional hard rubber outer
wall for liquids. Vapors flow through a small tube inside of
the gasoline hose.

5 Equipment Inspections
51 GENERAL

5.1.1 The purpose of regular inspections of vapor recovery
equipment isto look for visible signs of damage or deteriora-

tion that might prevent the vapor recoverweﬁméms
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