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SPECIAL NOTES
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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.

T an o

Every effort has been made to ensure the consistency of the recommendations with the
applicable sections of NFPA 30 Flammable Liguid 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 Institute 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 municipal regulation with
which this publication may conflict.

Suggested revisions are invited and should be submitted to the standardization manager,
American Petroleum Institute, 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 I
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 I and Stage II equipment. The equipment and the crite-
ria for 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
annual inspection. Appendix A 1s a suggested inspection
checklist for the equipment and criteria identified in the text.

2 References

API
RP 1007 Loading and Unloading of MC 306/DOT
406 Cargo Tank Motor Vehicles
NFPA!
30 Flammable Liguid Code

g PY 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, 1.e., the area in the tank above the liquid level, are
displaced by the gasoline entering the tank during delivery.
Headspace is also 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 I vapor recovery is required by state and local regula-
tions in most of the United States. Stage Il vapor recovery is
required in certain air quality nonattainment areas by federal
regulations, and is administered by the states. Stage Il regula-
tions include some requirements for Stage I equipment.

INational Fire Protection Association, 1 Batterymarch Park, Quincy,
Massachusetts 022609,
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Figure 1—Stage | Vapor Recovery Two-Point (Dual) System
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There are two types of Stage I systems: a two-point (dual)
system, which uses separate product and vapor connections
on the underground tank; and a coaxial 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 vapors in a Stage |
two-point system occurs through separate connections (see
Figure 1). The product is delivered (dropped) by gravity
through a full connection and the vapors are returned through
a separate vapor connection. The fill 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 vapors in a Stage |
coaxial system occur through a single coaxial submerged fill

E P/V Valve

tube, which is simply a tube 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 1s 12 inches or more while the outer vapor
tube is in the top of the tank. (Local requirements may allow
the installation 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 seal.

All current California Air Resources Board (CARB) Exec-
utive Orders certifying vacuum assist vapor recovery systems
prohibit the use of coaxial Stage 1 systems for stations con-
structed after 1993. Many states refer to CARB Executive
Orders for approved systems and components.

N
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Figure 2—Stage | Vapor Recovery Coaxial (Dual) System
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P Valve

Vapor returns
through nozzle
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Figure 3—Stage Il Vapor Recovery System

4.1.2 Stage Il Vapor Recovery

Stage II 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 all 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 vehicle-fill 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 coaxial 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 still
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” coaxial 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—products 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
5.1 GENERAL

5.1.1 The purpose of regular inspections of vapor recovery
equipment is to look for visible signs of damage or deteriora-
tion that might prevent the vapor recovery system from func-
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tioning properly and to correct problems when they are
discovered. Inspections of vapor recovery equipment should
be documented when performed. Inspectors should familiar-
ize themselves with the particular vapor recovery system
being inspected. They should familiarize themselves with the
operation of all components and should recognize when the
components are not in good operating condition.

5.1.2 Follow manufacturers’ recommendations for inspec-
tions and maintenance of equipment.

9.1.3 All GDF supervisory personnel should familiarize
themselves with inspection procedures and the follow-up
actions if they discover problems requiring correction.

5.1.4 Personnel performing equipment inspections should
have proper training to conduct effective inspections and all
such training should be documented.

5.2 STAGE | EQUIPMENT

Stage I vapor recovery equipment is designed to prevent
the release of vapors from tank vents and other tank fittings
during deliveries. Equipment which fails inspection require-
ments should be repaired or replaced as soon as possible and
in accordance with local requirements. Some equipment
components may have to be taken out of service until repaired
or replaced. A qualified service technician should complete
maintenance and repairs that cannot be made by the operator.

5.2.1 Tank Fill Caps

9.2.1.1 Tank fill caps are designed to tightly seal tank fill
adaptors at all times except during deliveries.

5.2.1.2 Inspect tank fill caps for cracks and damaged gas-
kets. Replace damaged, worn or missing caps and gaskets.
(See Figure 4.)

Top View

i

Gasket ——
(fits inside
cap)

Cap

Figure 4—Tank Fill Cap and Gasket

Side View

Figure 5—Fill Adapter

5.2.2 Vapor Recovery Fill Adapters
5.2.2.1 Gasoline Fill Adapters

5.2.2.1.1 The fill adapter (see Figure 5) threads onto the
fillpipe of the UST fill riser and is installed inside the spill
bucket. (See Figure 6.) The adapter provides a connection for
the driver to attach the hose to deliver fuel. There are two
types of fill adapters: a swivel type and a non-swivel type.

5.2.2.1.2 Check that the fill adapter is securely fastened to
the fill riser and makes a tight seal. (See Figures 7A and 7B.)

5.2.2.1.3 Check the adapter for damage or corrosion.
Replace damaged, worn, corroded, or defective fill adapters.
(See Figures 7A and 7B.)

5.2.3 Vapor Recovery Dry Break Adapter

5.2.3.1 Dual Stage I vapor risers require a dry break adapter
with a spring-loaded poppet on the vapor connection that is
opened by the tank truck vapor elbow. (See Figure 8.) The dry-
break allows cap removal from the adaptor without opening the
headspace in the tank to the atmosphere.

9.2.3.2 Check the adapter and poppet for damage, corrosion
or foreign material. Ensure that the poppet valve closes prop-
erly to form a vapor-tight seal. Additionally, check that the
adaptor is securely fastened to the vapor riser. Replace the
adapter if the poppet does not seat properly due to wear or cor-
rosion.

5.2.4 Drop Tubes

5.2.4.1 Underground tank drop tubes consist of an alumi-
num tube, or sleeve, fitted inside the tank’s fill pipe and held in
place by the fill adapter at the top of the fill pipe. (see Figure 6.)
During deliveries, gasoline is introduced into the UST below
the liquid surface through the bottom of the drop tube. Sub-
merged tank filling minimizes the generation of vapors and
entrainment of liquid gasoline droplets in the vapor space.
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Top of Grade ETH

Fill Cap 7

Fill .
Adapter

Overfill/Spill

Container |

Drain Valve

Top of

Tank

Overfill
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of Tank

Fill Riser

——— Drop Tube

g

A Distance must meet
local regulatory
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(see 4.1.1.1)

Y

Figure 6—Typical Detall of Fill Pipe with Overfill
Prevention Valve and Drop Tube (Dual System)

Cutaway Side View

Fill Adapter

Drop Tube

Coaxial Gasket

Threaded
Connection

Coaxial Spring

<
|

Figure 7A—Coaxial Drop Tube and Gasket

Cutaway Side View

Adapter ——

Fill Tube Gasket -—-—_

Drop Tube
(Fill Riser)

\Th readed

Connection

Figure 7B—Gasket Between Adapter and Drop Tube

DRY BREAK
Cutaway Side View

Adapter —— =
—t— #

Poppet Valve

Spring

-

Figure 8—Dry Break Adapter
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P/V VALVE

Vent Pipe

Figure 9A—Pressure/Vacuum Valve (Example 1)

W 5.2.4.2 Visually inspect drop tube openings to ensure they

are free from obstruction (e.g., tank gauging sticks, broken gas-
kets). (See Figures 6, 7A and 7B.)

5.2.5 Spill Containers

5.2.5.1 Spill containers (spill buckets or spill boxes) are
installed around tank fills and some vapor adapters to contain
small releases that may occur when liquid hoses are discon-
nected after deliveries. (See Figure 6.)

W 5.2.5.2 Keep overfill/spill containers free of any fuel,

water, or debris.

W 5.2.5.3 If present, inspect that the drain valve functions to

drain spilled fuel from the spill container and seals properly
when not in use.

P/V VALVE

Vent Pipe

Figure 9B—Pressure/Vacuum Valve (Example 2)

5.2.6 Pressure/Vacuum (P/V)Vent Valves

The P/V valve is installed at the top of the UST vent pipe to
reduce the amount of gasoline vapors emitted into the air.

Confirm that the P/V vent valve is installed properly and is
not painted. Painting the valve may hide a required label or
damage the operation of the valve. (See Figures 9A and 9B.)
Some balance systems do not require P/V valves.

Note: Diesel tank vents do not require P/V valves,

5.3 STAGE Il EQUIPMENT

Stage Il vapor recovery equipment controls gasoline
vapors during fueling of vehicles and returns the vapors to the

UST. (See Figure 10.)
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5.3.1 General

9.3.1.1 Check that dispensing rates are between 5.0 and
10.0 gallons per minute and are in compliance with the vapor
recovery system manufacturer’s requirements.

9.3.1.2 Visually inspect hanging hardware (i.e., nozzles,
hoses, swivels, and breakaways). Equipment should be taken
out of service when defects are discovered. See certification
documents for guidance.

53.2 Nozzles

Nozzles are subject to wear and tear. Inspect nozzles daily.
Nozzles should be taken out of service if they are damaged or
not functioning properly.

5.3.2.1 All nozzles

5.3.2.1.1 Nozzles are designed to automatically shutoff
when the vehicle fuel tank is full. Check that the automatic
hold-open latch 1s present and operational.

5.3.2.1.2 Visually check for leaks and drips at the nozzle.
Look at the hose swivel connection (see Figures 11A and
11B) and the nozzle’s operating lever (see Figures 13 and 14).
Ensure that swivels rotate easily to prevent hose Kkinks.
Replace or repair as necessary.

Figure 11A—Nozzle Swivel

4

Figure 11B—Nozzle Swivel (Configuration 2)

D 5.3.2.1.3 Check that either the nozzle-retaining spring or

spout spring (anchor ring) that holds the nozzle in the fillpipe
during refueling is in place.(See Figure 12.)

Retaining Spring

Nozzle Body

Figure 12—Vapor Assist Nozzle

D 5.3.2.1.4 Check that the nozzle spout is tightly attached to

the nozzle body, and does not wobble or spin when pushing
back and forth on the spout tip, and is free of dents that
exceed the regulatory allowable limit. (See Figures 13 and

14.)
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/_ Nozzle Spout

Retaining Ring

Faceplate

Boot or /
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Vapor Check Valve
| Note: Vapor valve
may be in the

nozzle body. | T

Hold Open Latch

Operating Lever
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Figure 13—Typical Detail: Balance Nozzle
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Nozzle spout

Vapor Eullectiu'%
Retaining Spring

Mini-Boot
Mini-boot may be required on
certain nozzle models

Nozzle Body
—

Hold Open Latch

Operating Lever

Figure 14—Typical Detail: Vacuum Assist Nozzle with Mini-boot
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5.3.2.2 Balance Nozzles

D 5.3.2.2.1 Balance nozzles have a faceplate that forms a
tight fit with the vehicle. The faceplate should be present and
should not be damaged beyond one-fourth of the circumfer-
ence of the faceplate. Replace the boot (also known as a bel-
lows) if any tear equals or exceeds a combined length of /2
inch. (See Figures 13 and 15.)

Bellows

Faceplate

Figure 15—Balance Nozzle

W 5.3.2.2.2 Interlock. The insertion interlock mechanism
should not allow dispensing when the bellow is uncompressed.
Verify that the insertion interlock mechanism is functioning
properly by following manufacturer instructions for the nozzle
type. The insertion interlock mechanism is not visible.

5.3.2.3 Vacuum Assist Nozzle

D 5.3.2.3.1 Ensure that the vapor collection holes on the
spout are unobstructed. A minimum of three open vapor holes
are required for most assist nozzles. Consult specific require-
ments for your nozzles. (See Figures 16A and 16B.) Vapor
collection holes may be at the tip or base of the nozzle spout
and may not be visible.

53.2.3.2

a. Many newer vacuum-assist systems utilize nozzles that
have a lower air-to-liquid (A/L) ratio than the older-style noz-
zle. This 1s possible due to improved vapor collection using a
"mini-boot" on the nozzle spout.

b. In order to meet air quality requirements when using the
new nozzles, service technicians must adjust equipment in the
dispenser to lower the A/L ratio. This must be done for each
fueling point (each side of the dispenser). Once the A/L ratio is
lowered, the older-style nozzles without a mini-boot may not be
used on that side of the dispenser. For example, once the A/L
ratio 1s lowered for one side of a dispenser, all of the nozzles on
that side of the dispenser (if the dispenser has 3 nozzles per
side) must be replaced with the new “‘mini-boot™” nozzles.

D c. If the dispenser has 3 nozzles on each side, verify that all
of the nozzles on each side of the dispenser are similar (all

Retaining Spring
Latch coil

Vapor Collection
Holes

Mini-Boot

Figure 16B—Vapor Assist Nozzle with Mini-Boot

have a mini-boot present or all nozzles do not have a mini-
boot). (See Figure 16A, 16B.)

D 5.3.2.3.3 Ensure that any mini-boot is not damaged, punc-

tured, ripped, or torn. Some mini-boots must have a small cir-
cular hole to prevent sealing at the fill pipe. Specific,
allowable maximum damage varies among manufacturers.
Consult the manufacturer’s literature.

5.3.3 Hoses

5.3.3.1 Coaxial vapor recovery hoses used in balance sys-
tems transfer vapors on the outside and product in the inner
hose. Some contain an aspirator, or venturi, to remove liquid,
which may accumulate in the vapor passage commonly
referred to as a liquid removal device. The venturi hoses have
one end marked “nozzle end” that must be attached to the
nozzle. Inverted vapor recovery hoses used in most assist sys-
tems contain product flow in the outer hose and vapors in a
small vapor hose on the inside of the product hose. Shorter
hose sections—whip hoses—are used between dispensers
and other hanging hardware such as breakaways. Older bal-
ance systems may still use twin-hose systems consisting of
two separate hoses; one for product, the other for vapors.

D 5.3.3.2 Visually inspect to ensure that hoses are free of
leaks, kinks, tears, cuts, and perforations that can affect vapor
collection. Repair or replace damaged hoses. (See Figure 10.)
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Figure 17—Balance System with Non-venturi Hose
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9.3.3.3 If present, ensure hose retractors are functioning
properly and that the hose, when hung up, 1s not exposed to
damage from vehicles.

5.3.3.4 Balance hoses should not touch the ground when
hung up on the dispenser. Ensure the venturi hoses with one
end marked “nozzle end” are attached to the nozzle. Non-
venturi hoses cannot exceed a 10-inch length of loop below
the nozzle. (See Figure 17.)

5.3.3.5 Monitor that vapor passages of balance hoses are
free of liquid. One symptom of this is that the nozzle will have
frequent shut-offs. If required, drain the hose or replace it if
gasoline blockage persists in the hose. (Ensure that hose
installation 1s in the correct orientation.) (See Figure 10.)

5.3.3.6 Ensure that the proper hose end is connected to the
nozzle. Remove and reverse if improperly connected. The
venturi in coaxial balance hoses will not function if hose i1s
reversed. (See Figure 10.)

5.3.4 Breakaway Valves

5.3.4.1 Breakaway valves are installed in the hanging hard-
ware to block off the flow of liquid and vapor from the dis-
penser or hose in the event a hose 1s pulled off a dispenser.

9.3.4.2 Check the direction of flow indicated on the break-
away fitting and confirm it is installed with the correct orien-

tation. Remove and reverse if improperly connected. (See
Figures 10 and 18.)

9.3.4.3 Inspect breakaway connections for leaks, visible
damage, excessive corrosion, or signs of partial separation.
Repair or replace breakaways that show signs of deteriora-
tion, damage, or partial separation.

5.3.5 Vacuum Pumps

a. Vacuum pumps assist the flow of vapors by pulling them
from the car and pushing them back to the underground tank.
They are located in the dispenser or at a remote location. A
qualified service technician should perform any maintenance,
adjustments, or repairs.

FLOW

N

Figure 18—Breakaway Valve

D b. Be observant of the presence of unusually strong gasoline

odors during fueling. Strong odors may indicate a malfunc-
tioning vapor pump or other defect in the vapor collection
system. A qualified service technician should perform any
maintenance, adjustments, or repairs.

5.3.6 Vapor Processors

Several Stage Il vapor recovery systems have remote vapor
processors to control emissions. A qualified service techni-
cian should perform maintenance, adjustments, or repairs to
this equipment.

5.3.6.1 Check the system control panel and ensure that the
vapor processing unit is operating normally and not in alarm
status. Contact a qualified service technician for any required
testing, adjustments, or work.

9.3.6.2 If the control panel of a vapor processor indicates
an alarm condition, consult the operating manual regarding
system operation and contact a qualified service technician
immediately.

5.4 INSPECTION CHECKLISTS

5.4.1 All inspections should be documented in writing.
Appendix A provides suggested inspection checklists.

5.4.2 Unloading procedures are provided in API RP 1007
Loading and Unloading of MC306/DOT 406 Cargo Tank
Motor Vehicles and may be provided to tank truck drivers.

6 Record-keeping and Permitting
6.1 GENERAL

A record of all equipment inspections, maintenance, or
repairs should be maintained at the station, be accessible
within 24 hours, or as required by local or state regulations.

Vapor recovery systems should be inspected and tested on
a regular schedule based on local/state requirements and rec-
ommendations by the manufacturer.

The owner/operator should check to ensure that any air
quality operating permit has not expired and the facility is in
compliance with permit conditions.

6.2 RECORD RETENTION

Requirements for record retention vary with local jurisdic-
tion and may include:

6.2.1 All current licenses and permits.

6.2.2 Current proof of training in equipment inspection
procedures.

6.2.3 Installation and compliance testing results.

6.2.4 Inspection records on forms approved by the local

jurisdiction.
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6.2.5 Maintenance records on forms approved by the local 7 State Vapur Recuvery Hequirements

jurisdiction. ,
Many states require vapor recovery systems and replace-

6.3 RECOMMENDED RECORDS RETENTION ment parrt:-: certified by CARB or that are approved by the
state environmental agency. Requirements for vapor recovery

Retain records of all equipment inspections, maintenance, vary considerably depending on the jurisdiction and may
or repairs for a minimum of 2 years or as required by com- require periodic third-party testing. Owners/operators should
pany policy or local/state requirements. review all local/state regulations for specific compliance

requirements.
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A1 Daily, Weekly, and Monthly Inspection Checklist for Balance Systems

Station Name (dba):
Month/Year:

Activity / Date

12

13

18

18

21

25

INSPECT DAILY
Initials of individual who performed the inspection,

NOZZLES

5.3.1.:2Visually inspect hanging hardware {i.2., nozzles, hoses, swivels, and breakaways). Equipment
should be taken out of service when defects are discovered.

5.3.2.1.1 Nozzles are designed o automatically shutolf when the vehicle fuel tank is full, Check that
the hokd-open lalch is present and operational.

5.3.2.1.2 Visually chack for leaks and drips at the nozzle. Look at the hose swivel connection and the
nozzles operating lever. Ensure that swivels rotate easily to prevent hose kinks. Replace or
[epalr a5 Necessary,

5.3.2.1.3. Check that either the nozzle-retaining spring of spout spring (anchor ring) thal holds the
nozzie in the fillpine during refueling is in place.

5.3.2.1.4 Check that the nozzle spout is tightly attached to the nozzle body, and does not wobble or
tory allowable limi,

spin when pushing back and forth an the spout ip, and is free of dents that exceed the requla-

5.4.22.1 Balance nozzles have a faceplate that forms a light fit with the vehicle. The faceplate should
b pragant and should not be damaged bayond ane-fourth of the circumlaranca of the face-
Flate. Replace the boot (also known as a bellows) if any tear equals or exceeds a combined
ength of 1/2 inch,

HOSES

5.3.3.2 Visuially inspact to ensura that hoses are free of laaks, kinks, tears, cuts, and parforations that
can affect vapor collection. Repair or replace damaged hoses.

9.3.3.3 It present, ensure hose refractors are funclioning properly and that the hose, when hung up, is
not exposed o damage from vehicles,

5.3.3.4 Balance hosas shouid not fouch th ground when hung up on the dispenser. Ensure the ven-
tun hoses with one end marked "nozzle end' are attached to the nozzle. Non-ventur hoses
cannot exceed a 10-inch length of loop below the nozzle,

5.3.3.5 Monitor ihat vapor passages of balance hoses are free of liquid, One symptom of this is that

age persists in the hose. (Ensure that hosa installation is in the correct orientation.)

the nozzle will have frequent shul-offs. If required, drain the hosa or repiace it if gasoline block:

9.3.3.6 Ensure that the proper hose end 15 connected to the nozzle, Remove and reverse if improperly
connected. The venturi in coaxial balance hoses will not function if hose & reversed,

BREAKAWAY VALVES

5.3.4.2 Chack the direction of flow indicated on the breakaway fitting and confirm it is installed with tha
comect orientation. Remove and reverse if improperly connected.

5.3.4.3 Inspect breakaway connections for leaks, visible damage, excassive corrasion, or signs of
partial separation. Repalr or replace breakaways Inal show signs of deteriorabion, damage, of
partial separation.

INSPECTWEEKLY (Nozzle)

Weak 1

Week 2

Week 3

Week 4

Waek &

5.3.2.2.2 Interlock, The insertion inlerlock mechanism should nat allow dispensing when the bellow i3
uncomprassed. Verify that the insertion interlock mechanism is functioning property by follow:
ing manufacturer instructions for the nozzle type. The insertion interlock mechanisism is not
visible,

INSPECT MONTHLY (Dispensing Rates)

Dale

5.3.1.1. Check that dispensing rales are between 5.0 and 10.0 gallons per minute and are in compli
ance with the vapor recovery System manufaciurers requirements.

Wota: Equipment not meating inspection criteria outined in Section 5 should be taken out of service until it can be repaired or replaced. Manufacturer's instructions for repairs should be followed.

= ) 8
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A.2 Daily and Monthly Inspection Checklist for Assist Systems

Station Name (dba):
Month/Year:

Activity / Date

10

1

12

17

18

19

3

INSPECT DAILY
Initials of individual who performed the Inspection.

NOZZLES

2.3.1.2 Visually inspect hanging harcware (1.2, nozzles, hoses, swivels and breakaways). Equipment
shoule be taken out of service when defects are discoversd,

h.3.2.1.1 Nozzlas are designed to automatically shutaff whan the vehicla fuel tank is full. Chack that
the hold open latch is present and operational.

9.3.2.1.2 Visually check for leaks and drips &t the nozzle, Look at the hose swivel connection and the
nozzies operaling lever., Ensure thal swivels rolale easily to prevent hose kinks. Replace or
fepair 35 necassary,

2.d.2.1.3. Check that either the nozzle-retaining spring or spout spring (anchor ring) that holds the
nozzle in the fillpipe duning refueling is in place.

5.3.2.1.4 Check that the nozzle spout is bghtly attached to the nozzle body, and doas not wobble or

tory allowable fimit.

spin when pushing back and forth on the spout fip, and I8 free of dents that exceed the regula-

5.3.2.3.1 Ensure that the vapor collection hokes on the spout are unabsiructed. A minimum of threg
open vapor holes are required for most assist nozzles Consult specific requirements far your

e,

nozzles. Vapor collaction holes may be at the tip or base of the nozzle spout and may not be vis-

bd.23.2.¢ Ifthe dspenser has 3 nozzles on each side, verify that all of the nozzles on each side of
the dispenser are simitar (all have a mini-boot present or all nozzles do not have a mini-oot),

5.3.2.3.3 Ensure that any mini-boot s not damaged, punclured, ripped, or forn. Some mink-boots mus!
hawve & small circular hole fo prevent sealing al the fll pipe. Spaciic, allowable maximum dam-
age vanies among manufacturers. Consult the manufacturer's literafur.

HOSES

5.3.3.2 Visually inspect lo ensure that hoses are free of leaks, kinks, tears, cuts, and perorations that
can affect vapor collacton. Repalr of replace damaged hoses.

5.3.3.3 If present, ensuire hose retractors are functioning properly and that tha hose, when hung up, is
not exposed to damage from veRicles.

BREAKAWAY VALVES

5.3.4.2 Check the direction of flow indicated on he breakaway fiting and confirm it is inslalled with the
correct orientation. Remove and reverse if improperly connected.

5.3.4.3 Inspect breakaway connections for leaks, visile damage, excessive corrosion, or signs of
partial separafion. Repair or replace breakaways that show signs of deterioration, damage, or
partial separafion.

VACUUM PUMP

5.4.5.0. Be observant of the presence of unusually strong gasoline odars during fueling. Strong odors
may indicate a malfunctioning vapor pump or other defect in the vapor collection system. A
qualilie::l service technician should perform maintenance, adjustments, or repairs o this
euipment

VAPOR PROCESS0R SYSTEMS ONLY

5.4.6.1 Check the system control panel and ensure that the vapor processing unit is operating nor-
mally and not in alarm status, Contact a qualified service technician for any required festing,
atfustments, or work,

5.3.6.2 If the control panel of a vapor processor indicates an alarm condition, consult the operating
manual regarding system operation and contact a qualified service technician immediately.

INSPECT MONTHLY

5.3.1.1 Check that dispensing rales are between 5.0 and 10.0 gallons per minute and are in compli-
ance with the vapor recovery system manufaciurer s requiraments.

Note: Equipment not meating inspection criteria outined in Section 5 should be taken out of service until it can be repaired or replaced. Manufacturer's instructions for repairs should be followed.
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A3 Weekly Inspection Checklist for Stage | Equipment

Station Name (dba):
Month/Year;

Activity / Date

10

12

13

18

18

21

30

i1

INSPECT WEEKLY
Initials of individual who performed the inspection.

5.2.1.2 Inspect tank fill caps for cracks and damaged gaskats. Replace damaged, wom, or missing
caps and gaskats.

5.2.2.1.2 Check that the fil adapter is securely fastened to the fill iser and makes a fight seal,

5.2.2.1.%'%% the adapler for damage or corrosion. Replace damaged, worn, coroded, or defective
ars.

b.2.3.2 Check the adapter and poppet for damage, comosion, or foreign material, Ensure that the pop-

pet valve closes propery to form a vapor-tight seal. Additionally, check that the adaptor is
securley fastened to the vapor riser, Replace the adapter it the poppet does not seat properly
clug: 1o wedr or corrosion.

5.24.2 Visually inspact drap tuba openings to ansure they are frae from cbstruction (8.g., tank gaug:
ing sficks, broken gaskets).

2.2.9.2 Keep overfill'spill containers free of any fuel, water, or depns,

5.2.5.3 Il present, inspect thal the drain valve functions to drain spilled fuel from the spill container and
seals property when not in Lse,

Note: Equipment not meeting inspection criteria outlined in Section 5 should be taken out of service until it can ba repaired or replaced. Manufacturer's instructions for repairs should be followed.

A4 Annual Inspection Checklist for Stage | Equipment

Activity / Date

Enter Date

INSPECT ANNUALLY (Minimurm) Initals of Individual who performed the Inspection

5.2.6 Confirm that the P/V vent valve i installed properly and is not painted. Painting the valve may hide a required label or damage the operation of the

valve, Some balance systems do not require P/ valugs, Note: Diesel tank vents do not require P/V valves,

Note: Equipment not meeting inspection criteria outiined in Section 5 should be taken out of service unfil it can be repaired or replaced. Manutacturer's instructions for repairs should be followed.

g1
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A5 Defective Equipment Repair Log

Station Name (dba):

Month/Year.

DATE OF INSPECTION

DESCRIPTION OF DEFECT

DATE OF REPAIR

DESCRIPTION OF REPAIR
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APPENDIX B—DEFINITIONS AND ACRONYMS

B.1 Definitions

B.1.1 assist system: A vapor recovery system that
employs a pump, blower, or other vacuum producing devices
to collect and/or process vapors.

B.1.2 balance system: A vapor recovery system that
uses direct displacement to collect, transport, and/or process
vapors generated during product transfer.

B.1.3 Dbellowless nozzle: Any nozzle used with a vac-
uum assist system to capture gasoline vapors at the motor
vehicle filler neck without flexible bellows.

B.1.4 Dbootless nozzle: A type of vapor recovery nozzle
that does not have a bellows, or “boot,” over the length of the
nozzle spout. (See “bellowless™ nozzle).

B.1.5 breakaway coupling or valve: A component
attached to the coaxial or inverted hose that allows the safe
separation of the hose from the dispenser in the event of a
forced removal such as in the case of a “drive-off.”

B.1.6 CARB Certified or Certified by CARB: A Stage
[ or Stage II vapor recovery system, equipment, or any com-
ponent thereof, for which the California Air Resources Board
has evaluated its performance and issued a valid Executive
Order or approval letter.

B.1.7 coaxial (submerged) fill tube: A fill tube that
contains two concentric passages. The center passage trans-
fers gasoline to the storage tank and the outer passage carries
the gasoline vapors to the tank truck or trailer.

B.1.8 coaxial hose: A hose that contains two concentric
passages, one within the other. The inner passage dispenses
the liquid gasoline into the vehicle fuel tank while the outer
passage carries the gasoline vapors from the vehicle fuel tank
to the storage tank.

B.1.9 dispenser: A unit housing the aboveground gaso-
line and vapor recovery piping, the meters, controls and regis-
ters which provides fittings to hang hoses and nozzles when
they are not in use.

B.1.10 dry break: A normally closed Stage I vapor recov-
ery component installed on the underground vapor riser that
opens when connected to a mating vapor elbow fitting. Also
referred to as a poppet valve.

B.1.11 Executive Order: A document issued by the
CARB Executive Officer to certify a vapor recovery system.

(CARB)

B.1.12 fill pipe (or drop tube): The tank opening where
fuel is delivered into the underground storage tank. A sub-
merged fill pipe has its discharge opening entirely covered

21

when the liquid level in the tank 1s twelve inches above the
bottom.

B.1.13 fueling position: A fuel dispensing unit consist-
ing of one or more nozzles and meters capable of delivering
only one fuel product at one time.

B.1.14 headspace: The volume of the underground stor-
age tank above the liquid product (ullage).

B.1.15 hold-open latch: An integral part of a dispensing
nozzle designed to allow hands-free dispensing of gasoline.

B.1.16 incinerator: A processor used on some vapor-
assist systems and designed to eliminate hydrocarbon emis-
sions by any kind of oxidation. Also called a thermal proces-
SO,

B.1.17 insertion interlock: An integral part of a vapor
recovery nozzle which prohibits the dispensing of fuel unless
the bellows has been compressed against the vehicle to make
a seal.

B.1.18 inverted hose: A coaxial hose (hose within a
hose) in which gasoline flows through the space between the
inner and outer hose while vapors are returned through the
inner hose.

B.1.19 liquid removal device: A device designed to
remove liquid from the vapor return portion of a coaxial
vapor hose used with balance systems.

B.1.20 mini-boot: A device that is permanently installed
at the base of certain vapor recovery nozzle spouts to enhance
the effectiveness of vapor collection.

B.1.21 multi-product dispenser: A dispenser capable
of delivering two or more product grades.

B.1.22 overfill prevention device: A device designed
to stop or restrict the delivery of product to a storage tank to
prevent the over-filling and potential spills.

B.1.23 Phase | or Stage I: Control of vapors generated
during the transfer of gasoline from a transport tank to the
gasoline dispensing facility tank.

B.1.24 Phase Il or Stage Il: Control of vapors generated
during the transfer of gasoline to a vehicle fuel tank.

B.1.25 pressure/vacuum relief valve (P/V valve): A
valve installed on the vent riser of gasoline storage tanks
designed to prevent vapor emissions and relieve pressure or
vacuum build-up at preset values,

B.1.26 spill bucket: An enclosed container around a fill
or Stage I connection that is designed to collect gasoline spill-
age resulting from disconnection between the liquid gasoline
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delivery hose and the fill pipe. Also referred to as a spill/over-
fill device, fill bucket, spill container, fill box, or, in CARB
documents, a spill box.

B.1.27 two-point (dual) system: A Stage I vapor
recovery system that delivers gasoline into storage tanks and
recovers the displaced vapors through separate tank risers.

B.1.28 ullage: The volume of the underground storage
tank above the liquid product (headspace).

B.1.29 underground storage tank (UST): Any single
or combination of tanks, including pipes connected thereto,
used for the storage of gasoline and which is located below
grade.

B.1.30 vapor recovery system: A vapor gathering sys-
tem capable of collecting the hydrocarbon vapors otherwise
emitted during fuel delivery and vehicle refueling activities.

B.1.31 vent: Piping that connects the headspace of a UST
to the atmosphere.

B.2 Acronyms
A/L Ratio or A/L: Air to liquid ratio
ARB or CARB: California Air Resources Board
EO: Executive Order (CARB)
EPA: Environmental Protection Agency
PV or P/V Valve: Pressure/vacuum relief vent valve

UST: Underground storage tank
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