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SUMMARY

Retail gasoline service stations constitute a large source of uncontrol-
led VOC emissions. Emission sources include underground storage tank filling
and breathing losses, spills, and vehicle tank refueling losses. Current VOC
regulations for nonattainment areas require the control of VOC losses from
underground storage tank filling, commonly called Stage I controls. 1In areas
where this level of control does not clearly demonstrate attainment will be
achieved, additional VOC regulations may be required.

The VOC Tosses from vehicle tank refueling at retail gasoline service
stations, can be controlled. Known as Stage II controls, vapor-balance,
vapor-aspirator, or vacuum-assisted systems can be used. Field tests demon-
strate that efficiencies are 95 percent for vapor-balance system, 96 percent
for vapor aspirator, and 97+ percent for vacuum-assisted system. The vapor
recovered is equal to the vapor controlied with the vapor-balance and vapor-
aspirator systems, whereas only half of the vapor controlled by a vacuum-
assisted system is recovered, as part of this stream is incinerated.

Economic analyses of the three systems show the vapor-balance system to
be the most affordable. The addition of a vapor-balance system to retail
stations would add an average of 0.2 cent per gallon to the cost of gasoline
(in September 1982 dollars). The analyses also indicate that control of
stations with a monthly throughput of 30,000 gallons or less may not be cost-
effective.

The Philadelphia Air Quality Control Region should pattern its regula-
tions after the California and District of Columbia regulations. These are
the only two areas that currently require Stage II controls. Both require
vapor-balance systems with a 90 percent vapor control efficiency; an initial
system certification that includes a 90-day performance/reliability test; and
operation and maintenance guidelines calling for monitoring by appropriate

indicating gauges, alarms, and/or detection devices. Some of the problems
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have resulted from poor equipment maintenance and improper operation by self-

service customers.



SECTION 1

INTRODUCTION

Over the past several years the Office of Air Quality Planning and Stand-
ards (OAQPS) of the U.S. Environmental Protection Agency (EPA) has developed a
series of Control Techniques Guidelines (CTGs) for volatile organic compounds
(VOCs) to assist state and local agencies in developing regulations for VOC
control. Although the CTGs covered major VOC source categories from an over-
all nationwide perspective, several VOC source categories that are not covered
by CTG documents are major contributors to the ozone problem within a given
area.

Air pollution control agencies in the Philadelphia Air Quality Control
Region (AQCR) have asked for guidance in determining if VOC controls are
available for non-CTG sources and information to assist them in developing
appropriate regulations. One such VOC source is vehicle tank refueling opera-

tions at retajl gasoline service stations.

1.1 SOURCES AND AMOUNTS OF EMISSIONS

This report deals only with emissions that occur during retail vehicle
refueling. Other emissions sources are either already effectively regulated
or are not economically feasible to control (such as underground tank breath-
ing losses). During refueling, the volume of gasoline vapor displaced in the
nearly empty vehicle tank equals that of the liquid gasoline added. In areas
of the country where the underground gasoline tank filling operations are
controlled by vapor balance, vehicle refueling emissions account for 84 per-
cent of the remaining uncontrolled VOC emissions.

Because gasoline is subject to Federal and state taxes, public records
provide a good estimate of the number of retail gasoline service stations and
pumps in the Philadelphia AQCR. Data was not available for wholesale consump-

tion. These public records show that the area has about 4500 stations with



24,000 pumps. Table 1 summarizes this information. Table 2 lists the emis-
sjon sources at retail gasoline service stations and their uncontrolled emis-

sion rates. ’

TABLE 1. GASOLINE STATIONS AND PUMPS IN PHILDELPHIA AQCRa

Number of Numbera b
Area facilities of pumps™’
PENNSYLVANIA
Philadelphia County 1,311 5,544
Montgomery County 546 3,85h5
Bucks County 452 3,199
Del County 331 2,764
Chester County 316 1,867
NEW JERSEY
Camden County 305 2,090
Gloucester County 137 499
Mercer County 97 743
Trenton City 44 228
Hamilton Township 67 505
Salem County b oc 150 576
Burlington County™’ 275 1480
DELAWARE d
New Castle County®’ 400 2,000
TOTAL 4,431 25,350

aRefer‘ence 1.

bData on the number of pumps is approximate. In many cases, agencies list
only aggregate figures on the number of pumps; thus diesel and kerosene
pumps are included. In all cases, however, agencies estimated that only a
very small proportion of the pumps are kerosene or diesel.

“The figure given is an estimate based on the ratio of pumps to stations in
all other areas in Pennsylvania and New Jersey.

dOn]y statewide data were available from the Delaware Department of Weights

and Measures. The Delaware Division of Natural Resources and Environmental
Control provided the estimates for New Castle County.



TABLE 2. POTENTIAL VOC EMISSIONS FROM SERVICE STATIONS?
: (Tb/1000 gal throughput)

Source VOC emissions

o

Underground tank breathing 1.
Underground tank filling:

Splash type 11.5
Submerged type 7.5
Vapor balance type 0.3
Spillage 0.7
Vehicle refueling 9.0
Total without control 22.2

Retail service stations are ranked in size according to monthly gasoline
sales and to the number of gasoline dispenser nozzles at the station. Accord-
ing to national data,?’3 the monthly throughput at retail stations ranges from
15,000 to 180,000 gallons per month, and the number of dispenser nozzles
varies from 2 to 15. The typical service station has six dispenser nozzles,
three 10,000-gallon underground storage tanks, and a monthly throughput rang-
ing from 39,000 to 60,000 gallons.® Table 3 presents estimated uncontrolled

emissions from vehicle refueling at various sized service stations.

TABLE 3. UNCONTROLLED VOC EMISSIONS FROM VEHICLE
REFUELING AT VARIOUS SIZED RETAIL GASOLINE SERVICE STATIONS?®

Station throughput, gal/mo
15,000 | 30,000 | 60,000 | 90,000 | 120,000| 180,000

Number of dispenser nozzles 2 3 6 9 12 15
Uncontrolled VOC emissions
Pounds per month 135 270 540 810 1,080 {1,620
Tons per year 0.81 1.62 3.24 4.86 6.48 9.72
3



SECTION 2

EMISSION CONTROL TECHNIQUES

Several methods are available for capturing gasoline vapor at the vehicle
fuel tank during refueling. In all cases, the captured vapor is either routed

back to the undergound fuel storage tank or to a thermal incinerator.

2.1 VAPOR-BALANCE SYSTEM

The vapor balance system is the simplest method for vapor capture and
control. As shown in Figure 1, the dispensing nozzle is sealed against the
vehicle fill neck by a faceplate attached to a flexible rubber boot. As the
displaced vapor from the fuel tank is captured, it flows via the nozzle and a
vapor hose back to the underground storage tank from which gasoline is being
pumped to the wvehicle. Figure 2 presents schematics of two configurations.
Sensors in the vapor-return line detect any blockage due to liquid entrainment
or condensation. To prevent loss of vapor due to poor fit, manufacturers
often incorporate a no-seal, no-flow technology into the nozzle, which pre-
vents the flow of gasoline until the nozzle boot makes a proper seal against
the vehicle fill neck. The OPW division of Dover Corporation of Cincinnati,
Ohio, and EMCO-Wheaton of Conneaut, Ohio, manufacture the vapor-balance sys-
tems that are in service in the District of Columbia and Southern California.
These two companies also manufacture most of the gasoline nozzles used in
other systems.® Both companies estimate that it would take three to four
months to manufacture enough nozzles to supply the AQCR (personal communica-
tion from T. Atha, OPW, December 19, 1983 and D. Funk, EMCO-Wheaton, Decem-
ber 19, 1983).

2.2 VAPOR ASPIRATOR SYSTEM

An aspirator is sometimes used to capture vapor from vehicle fuel tanks.
The aspirator creates a slight vacuum (3 to 5 mm Hg) in the vapor line.? As

shown in Figure 3, a portion of the pumped gasoline flow is diverted through
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: Figure 3. Aspirator-assisted system.3
Source: Red Jacket Division of Weil-MclLain Co., Inc., Davenport, Iowa



an aspirator to create the vacuum. The displaced vapors return to the gaso-
line storage tank. The generation of the vacuum is a function of the gasoline
flow rate through the aspirator. Thus, as higher 1liquid gasoline flow rates
displace more vapor, the diverted gasoline stream flow rate to the aspirator
is commensurately higher. This creates a larger vacuum, which permits more
vapor capture. As in the vapor-balance system, the vapor line must be equip-
ped with liquid blockage sensors to detect blockage from entrained or con-
densed liquid. Healey Systems of Cambridge, Massachusetts, recently intro-
duced a vacuum aspirator system into the Southern California market. Vacuum-
aspirator systems by Red Jacket Systems of Davenport, Iowa, are currently in

service in California, but the company is no longer producing the units.

2.3 VACUUM-ASSISTED SYSTEM

This system incorporates a blower in the vapor return line to generate a
slightly higher vacuum (25 to 50 mm Hg) than the aspirator system.® Figure 4
is a schematic diagram of this system. As a result of the larger vacuum, air
and gasoline vapor are drawn in around the vehicle fill neck, which eliminates
the need for a seal between the gasoline nozzle and the vapor collection boot.
Air that enters the system creates a vapor volume larger than the volume of
liquid gasoline dispensed from the underground storage tank, however, and this
excess air and gasoline vapor volume must be processed before it is released
to the atmosphere. The system includes a thermal incinerator, which is used
to oxidize the captured vapors.

The system operates automatically. Fuel-dispensing operations activate
the inline blower. Pressure sensors in the underground storage tank regulate
the amount of air and gasoline vapor routed to the incinerator. When the tank
pressure increases to a set level, the vapor stream is diverted from the
storage tank to the incinerator. When tank pressure decreases to a preset
load, the air-vapor stream is routed back to the storage tank and the flow to
the incinerator stops. Hassteck Systems of San Diego, California, and Hirt
Combustion of Montebella, California, produce the vacuum-assisted systems
currently in service in California.3
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2.4 EFFICIENCIES OF THE VARIOUS CONTROL SYSTEMS

Control system efficiencies vary with the method of vapor collection.

The efficiency of the vapor-balance method, the simplest system used, depends
upon the seal between the nozzle boot and the vehicle tank fill neck. Report-
ed efficiencies (based on field tests) range from 94 to 98 percent and average
96 percent (personal communication from C. Jones, District of Columbia Bureau
of Air and Water Quality, October 11, 1983). 1If the design of the vapor-
balance system is such that gasoline is dispensed only with a positive seal, a
96 percent collection efficiency is possible. Microswitches in the nozzle
seal prevent the gasoline pump from operating unless the seal is positive.

A positive seal between the dispenser nozzle and tank fill neck is not as
critical for the aspirator or vacuum-assisted control systems because these
systems can tolerate air inleakage. Based on tests, system efficiencies for
aspirator systems range from 94 to 99 percent. Vacuum-assisted control sys-
tems operate at efficiencies well in excess of 95 percent, with an average of
97 percent (personal communication from C. Jones, District of Columbia Bureau
of Air and Water Quality, October 11, 1983).

Although manufacturers of systems in service in Southern California
warrant 95 percent efficiency, the current estimate for units in service and
in good condition is 90 percent.® The State of California is planning addi-
tional tests to determine field performance.

For this report, system evaluations were performed at the following
selected design efficiencies:

Control system Control efficiency, %
Vapor-balance 30
Vapor-aspirator 95
Vacuum-assisted 97

2.5 VAPOR CONTROL SYSTEMS IN THE DISTRICT OF COLUMBIA AND SOUTHERN CALIFORNIA

The District of Columbia has approximately 215 service stations, and all
but one of these use vapor-balance control. That one uses vacuum assistance.
0il companies use vapor balance because it is the cheapest; however, the
District is considering amending regulations to reguire vacuum assistance in

all stations that have 14 or more nozzles.

10



The vapor-balance systems are manufactured by EMCO-Wheaton of Conneaut,
Ohio, and the OPW Division of Dover Corporation, Cincinnati, Ohio. Since the
District of Columbia area has six distributors, parts are readily available.

The following are some of the operational problems that have been en-
countered in vapor-balance systems:

1. The rubber parts of the system, particularly the bellows, are
very susceptible to damage.

2. If hoses become kinked or ripped, vapor will not have a good
route for return to the tank.

3. Hoses returning to the tank must be self-draining and free of
Tiquid.
4. The equipment must be properly operated to achieve the attain-

able control efficiency. About two-thirds of the gasoline
sold in the District of Columbia is self-service, and educat-
ing the self-service customer is a big problem. Brochures
giving instructions on the operation of self-service pumps
have been mailed with water bills, and the District is consid-
ering making it mandatory for stations to post instructions on
the pumps.

The District initially inspects the .gasoline service stations to see that
the control equipment is installed and conducts followup inspections to check
that the control equipment is still in place. Spot checks are also made to
assure that the control equipment is kept in good working order.

About 80 percent of the 8000 to 9000 gasoline service stations in the
Southern California Air Quality Management District (SCQAMD) have either OPW
or EMCO-Wheaton vapor-batance control systems. Spare parts for these systems
are readily available.

The SCQAMD considers system maintenance and quality control to be the
major problems. They (like the District of Columbia) find the rubber boot
material to be susceptible to detoriation, cutting, and tearing. The SCQAMD
also found educating the self-service customer on the proper use of the equip-
ment to be a problem. Instructional signs with tol1-free telephone numbers
are posted on all pumps.

The equipment is warranted to achieve 95 percent control. There are no
data based on actual field performance; however, a test program is being
initiated.

11



The control equipment is inspected when first installed. A1though
SCQAMD's goal is to inspect every station twice a year, this is not always
achieved.

During an inspection, pumps are tagged as being out of order if a tear of
one inch or greater is found in the bellows. If two or more pumps are tagged
at a service station during an inspection, a violation is issued that results
in a fine or other court action. 1In September 1983, SCQAMD made 892 inspec-
tions and examined about 7000 nozzles. Three hundred and sixty-five were

tagged as out of order, and 85 violations were issued.

12



SECTION 3

COST/ECONOMIC ANALYSIS

This section presents an economic analysis of each of the three control
systems.

3.1 MODEL STATIONS

According to survey data,® service stations are rated in size according
to their monthly throughput of dispensed gasoline. Sizes range from a minimum
of 15,000 gallons per month to a maximum of 180,000 gallons per month. We

estimated costs for six model stations within this range as:

Small station 15,000 and 30,000 gal/mo
Medium station 60,000 and 90,000 gal/mo
Large station 120,000 and 180,000 gal/mo

A typical station, based on the national projection of gasoline sales and
number of service stations,® is expected to have a monthly throughput of
approximately 50,000 gallons in 1983. Thus, our model station with a through-

put of 60,000 gallons per month would approximate the national average.

3.2 ASSUMPTIONS

To derive capital and operation and maintenance costs for the various

vapor control systems, we made the following assumptions:

1. The typical and model station sizes derived from national data
represent service station sizes in the Philadelphia AQCR.

2. Capital investment and indirect operating costs can be con-
verted to September 1982 costs by use of the Plant Cost Index
from Chemical Engineering magazine.

3. Direct annual operating costs for each vapor control system
are primarily for system maintenance and can be converted to
September 1982 by use of the Hourly Earnings Index from Chemi-
cal Engineering magazine.

13



4, The annual credits for recovered gasoline are based on the
September 1982 prices for wholesale gasoline.

5. The economic impact of station downtime due to equipment
malfunction is minor.

3.3 CAPITAL INVESTMENT

The capital investment required for a vapor control system varies with
the throughput and the physical layout of the station and the type of vapor
recovery system used. The investment costs include equipment, necessary
piping and instrumentation, and all installation charges. Table 4 presents
the average investment costs for vapor-recovery systems.3’4 Actual costs for
an individual station may vary from these averages by as much as 30 percent
because of such site-specific requirements as piping and excavation. Neces-
sary modifications to underground piping systems can drastically affect the
capital investment; the additional cost could be as high as $3000. In Cali-
fornia, about half of the vapor-aspirator systems required modifications
costing from $7,000 to $11,000. The vacuum-assisted systems required modi-
fication costing from $9,000 to $12,000 (personal communication from C. Jones,
District of Columbia Bureau of Air and Water Quality, October 11, 1983).

3.4 ANNUAL COSTS

Table 5 shows the annual costs for the three control systems, including
direct operating costs, indirect costs, and gasoline recovery credits.®

Direct operating costs for~vapor-ba1ance and vapor-aspirator systems
cover the maintenance and materials required to keep the gasoline nozzles in
good operating condition. For the vacuum-assisted system, direct costs also
cover incinerator maintenance and the electrical energy required to operate
the blower.

Indirect costs include a capital recovery charge and an allowance for
property taxes, insurance, and administrative costs. The annual capital
recovery charge (based on a 10-year system life and 10 percent interest) is
16.275 percent of the capital investment.® The allowance for taxes, insur-
ance, and administrative costs is 4 percent of the capital investment.?®

Installation costs for the same task vary greatly. For example, instal-
lation costs of the EMCO-Wheaton nozzle varied from $27 to $120 per nozzle,

14



TABLE 4. CAPITAL INVESTMENT COSTS FOR VARIOUS VAPOR
CONTROL SYSTEMS FOR VEHICLE TANK REFUELING.3
(Thousands of September 1982 dollars)

Size of service station Type of vapor control system
Monthly throughput, Number of  Vapor Aspirator-  Vacuum-
gallons nozzles batlance assisted assisted
15,000 Za 6.5 7.8 14.8
30,000 3a 6.8 8.5 15.8
60,000 6a 9.5 12.8 18.4
90,000 9 11.9 16.0 21.1
120,000 12 14.5 19.9 24.6
180,000 15 17.5 24.3 28.5

4alues shown for 3-, 6=, and 9-nozzle stations are within an average of 10
percent of the costs developed by California Air Resources Board (Reference
4).

15
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and the costs of underground piping modifications for Red Jacket systems
varied from $3000 to $8000.

Gasoline recovery credits are based on a September 1982 wholesale gaso-
Tine price of $1.21 per gallon.® This price takes into account the Federal
tax of $0.05/gal and a State tax of $0.10/gal. Actual State gasoline taxes
range from $0.08/gal in New Jersey to $0.12/gal plus a 6 percent tax on the
oil company in Pennsylvania.

3.5 COST-EFFECTIVENESS

The cost-effectiveness of the control systems was determined by dividing
the annual costs for each system by the amount of VOC removed each year. (For
the vacuum-assisted system, the gasoline removed per year is twice the amount
recovered.) This gives cost per ton of VOC controlled. The results presented
in Table 5 show that:

1. The vapor-balance control system is the most cost-effective
system over the entire range of service stations.

2. The control costs for the smaller-capacity service stations
are two to four times higher than those for larger-capacity
stations.

3. The average cost-effectiveness of a vapor-balance control

system over the size range of stations considered is $370 per
ton of gasoline recovered.

3.6 ECONOMIC IMPACT QF CONTROLS

The cost of a vapor control system in a retail gasoline outlet will be
passed on to the customer as a slight increase in the price of gasoline. The
cost increase per gallon for each control system option was calculated by
dividing the annual cost by the annual gasoline throughput. The results shown
in Table 6 indicate that except for the smaller-sized stations, the additonal
cost to the consumer averages less than 0.5 cent per gallon of gasoline.

These costs are confirmed by two previous studies: one in California® and one
for the District of Columbia.?

17



TABLE 6. ECONOMIC EFFECT OF VAPOR
CONTROLS ON GASOLINE PRICES

Monthly station Annual cost, Added cost,

Control system throughput, gallons Sept. 1982 dollars cents/gallion
Vapor-batance 15,000 1,430 0.79
30,000 1,260 0.35
60,000 1,470 0.20
90,000 1,650 0.15
120,000 1,770 0.12
180,000 1,410 0.07
Aspirator- 15,000 1,670 0.93
assisted 30,000 1,540 0.43
60,000 1,970 0.27
90,000 2,150 0.20
120,000 2,490 0.17
180,000 2,270 0.11
Vacuum-assisted 15,000 3,480 1.30
30,000 3,560 0.99
60,000 3,910 0.54
90,000 4,270 0.40
120,000 4,790 0.33
180,000 5,040 0.23

18



SECTION 4

REGULATORY ANALYSIS

The findings of the analyses of the various vapor control systems avail-

able for retail gasoline service stations lead to the following conclusions:

1. At least a 90 percent reduction of gasoline vapor losses from
vehicle refueling is possible at retail service stations.
Tests to be conducted by the Southern California Air Quality
Management District may provide a more definitive answer.

2. The vapor-balance control system is the most cost-effective
system available.

3. Use of the vapor-balance control system results in an average
incremental overhead expense of approximately 0.2 cent per
gallon of gasoline.

4.1 DRAFT REGULATION

The following are proposed draft regulations for the Phildelphia AQCR for

emissions resulting from the transfer of gasoline to vehicular fuel tanks:
Control of Evaporative Losses From the Filling of Vehicular Fuel Tanks

A(1) No person shall cause, suffer, or allow the transfer of gasoline to
any vehicular fuel tank from any stationary storage container
unless the transfer is made through a fill nozzle designed, oper-
ated, and maintained so as:

a. To prevent the discharge of gasoline vapors to the atmosphere
from either the vehicle filler neck or the filler nozzle;

b. To direct the displaced vapor from the vehicular fuel tank to
a vapor-balance or equivalent system that recovers or destroys
at least 90 percent by weight of the organic compounds in the
displaced vapors collected; and

C. To prevent overfilling of vehicular fuel tanks and spillage.
(2) A control system meeting the specifications set forth in Subsection
B and used in compliance with Subsection C of this Section shall be

judged to be in compliance with the requirements set forth in
Subsection A(1) of this Section.

19



(1)

(2)

(3)

(4)

(5)

(6)

A vapor-balance system shall have the following:

A vapor-tight return hose to conduct the vapors displaced from the
vehicular fuel tank to the gasoline storage tank(s) at the dispens-
ing facility;

A vapor-tight seal to prevent the escape of gasoline vapors into
the atmosphere from the interface between the fill nozzle and the
filler neck of the vehicular fuel tank;

On and after September 1, 1984, or on and after the date a fill
nozzle is removed from service for repair, replacement, or rebuild-
ing, or on and after the date a new fill nozzle is brought into
service, whichever date js earliest:

a. The fil1l nozzle shall have a built-in no-seal/no-flow feature
designed to prevent the discharge of gasoline from the nozzle
unless the seal described in Paragraph B(2) above is engaged;

b. The fill nozzle shall have a built-in feature designed to
shutoff the flow of gasoline automatically when the pressure
in the vehicular fuel tank exceeds 10 inches of water gauge;
and

c. The vapor return line shall be equipped with a device that
automatically shuts off the flow of gasoline through the fill
nozzle when gasoline circulates back from the fill nozzle
through the vapor hose to the facility's gasoline storage
tank;

On and after September 1, 1984, or on and after the date a new
gasoline dispensing system is brought into service, whichever date
is earlier:

a. The vapor-return hose shall be no longer than 9 feet in length
uniess the hose is attached to a device designed to keep the
hose out of the way of vehicles (when the nozzle is not in
use) and to drain the hose of any collected or condensed
gasoline; and

b. The gasoline-dispensing system shall be equipped with a device
designed to prevent the dispensing of gasoline at any rate
greater than 8 gallons per minute;

A11 tanks, pumps, hoses, and delivery lines of the control system
shall be in compliance with all existing regulations for the stor-
age and transfer of gasoline to and from fuel storage tanks; and

Until December 1, 1983, the Air Pollution Control Officer is author-
ized to grant any person a waiver from the deadlines contained in
clauses (3) and (4) of this paragraph: Provided, that the person
granted such a waiver enters into a legally binding agreement with
the Air Pollution Control Officer providing for:
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(1)

(2)

(3)

a. Compliance no later than July 1, 1985, with respect to all
gasoline-dispensing facilities under his control; and

b. A schedule for phasing in such compliance.

No person shall cause, suffer, or allow anyone to use a fill nozzle
that is part of the vapor-balance system unless the system is
maintained in good repair and unless proper operating practices,
including but not Timited to the following, are adhered to:

Draining any collected or condensed gasoline from the vapor return
hose as often as is necessary, but at least once each operating
day;

Waiting as Tong as is necessary, but at least 10 seconds after
shutoff of the fuel, before disconnecting the nozzle from the fill
neck to balance the pressure between the vehicular fuel tank and
the facility's gasoline storage tank; and

After each fuel delivery, placing the vapor return hose where
vehicles will not drive over it.

If it is demonstrated to the satisfaction of the Air Pollution
Control Officer that the vehicle fill neck configuration, location,
or other design feastures of a class of vehicles make it impracti-
cal to comply with the provisions of Subsection A of this Section,
the provisions of this Section shall not apply to such vehicles.

In no case, however, shall such configuration exempt any gasoline-
dispensing facility with a monthly throughput greater than 30,000
gallons from installing and using in the most effective manner a
system required by Subsection A of this Section.

No person shall cause, suffer, or allow the transfer of gasoline to
any vehicular fuel tank from any stationary storage tank unless the
transfer is made through a fill nozzle designed to shutoff the
transfer of gasoline automatically when the vehicular fuel tank is
full or nearly full.

No person shall cause, suffer, or allow any additional transfer of
gasoline to any vehicular fuel tank from a stationary storage tank
after the dispensing system has automatically shutoff the transfer
of gasoline because the vehicular fuel tank is full or nearly full.

The operator of a gasoline-dispensing facility shall take such
actions as may be necessary to insure that all parts of the system
that the facility uses for compliance with this Subsection are
maintained in good repair; and to ensure that any person (whether
attendant, customer, or other) who uses the facility does so in
accordance with proper operating practices and otherwise in compli-
ance with the requirements of this Subsection. For purposes of
this Subsection, "operator" means any person who leases, operates,
manages, supervises, or controls, directly or indirectly, a gaso-
line-dispensing facility.
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H This Regulation does not apply to gasoline dispensing stations with
a monthly throughput of 30,000 gallons or less.

4.2 REGULATION IN OTHER AREAS

Two areas of the country currently regulate VOC emissions from vehicle
refueling operations: the District of Columbia and the State of California.
These areas use vapor balance systems almost exclusively.23’S

California has had vehicle refueling regulations since 1977. Appendix A
presents a copy of California's law that requires the air quality management
districts to adopt rules and regulations. The District of Columbia passed its
law in February 1981, and full compliance is required by February 1, 1983.
Appendix B presents a copy of the District of Columbia's vehicle refueling VOC
control requirements. Appendix C presents certification procedures for gaso-
line recovery systems in California.

4.3 FIRE AND EXPLOSION HAZARDS

Safety from fire and explosion is a major consideration in the installa-
tion and operation of a vapor control system.

Storage tanks must be vented vertically at least 12 feet above grade to
prevent accumulation of hydrocarbon vapors at ground level or in buildings.
Vapor-return lines are to be sloped toward storage tanks for proper drainage,
and all vapor lines must be pressure-tested after installation. Flame arrest-
ors are required on all vents.

For compliance with local and national safety and fire code requirements,
all vapor control systems must be approved by the appropriate authorities
(normally the city or state fire marshall) before they are used.

4.4 COMPLIANCE AND MONITORING TECHNIQUES

Prior to their installlation, vapor control systems chosen by individual
gasoline service stations should be certified by the manufacturer to meet the
capture requirement. Because two areas of the country already require vapor
controls, manufacturers may submit engineering and test data demonstrating
compliance to the Philadelphia AQCR air pollution control agencies for approv-

al. The data should comply with test procedures similar to those presented in
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Appendix C, California's Test Procedures for Determining the Efficiency of
Gasoline Vapor Recovery Systems at Service Stations. If certification testing
is required, the procedures propose a 90-day reliability test period.

These procedures also require the identification of specifié maintenance
requirements and schedules to ensure continued operation in compliance with
applicable standards. These maintenance requirements should appear in oper-
ating manuals that provide clear instruction to the system operator. Critical
operating parameters that affect system operation, such as maximum dispensing
rates, liquid-to-vapor flow ratios, and operating pressures, should be moni-
tored with indicating gauges, alarms, and/or detection devices. These moni-
toring devices will warn the system operator when the vapor control system is
malfunctioning. During inspections or permit reviews, the air pollution
authority can verify that required maintenance is performed and that monitor-
ing devices register within the operating range for system parameters.

This two-step compliance requirement (initial certification and operation
and maintenance guidelines) should ensure that a high percentage of vapor

control systems remain in compliance.
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~embly Bill No. 127

CHAPTER &2

An act to amend Sections 41954, 41956, and 41938 of, to add Sections
41936.1,419560.1, 41960.2, and 416€0.4 to, and to add and repeal Section
419603 of, the Health and Safety Code, relating to air pollution, and
declaring the urgency thereof, to take effect immediately.

{Approved by Covernor September 27, 1981, Filed with
Secretary of State g:pl:mber 28, 1981.)

LEGISLATIVE COUNSEL'S DICEST

AB 127, Kelley. Air pollytion: gasoline vapor control.

(1) Existing law requires the State Air Resources Board to adopt
standards, rules, and regulations to carry out the previsions of state
law relating te air pollution control. The state board is required to
adopt performance standards for gasoline .vapor control systems
during gasoline marketing operations and to certify any gasoline
vapor control systern meeting its perfermance standards. The State
Fire Marshal, the Division of Industrial Safety of the Department of
Industrial Relations, and the Division of Measurement Standards of
the Department of Food and Agriculture are also required to adopt
rules and regulations on various aspects of gasoline vapor control
systems and componeats and to cerily ccmplionce with their
respective rules and reguiations.

Subject to tue powers and duties of the state beard, air poliution
control districts und air quality management districts are required to
adopt and enlorce rules and reguiations which assure that reasonable
provision is made to achieve an< maintain state ambient air quality
standards for the area under tlieir jurisdiction and to enforce all
applicable provisions of state law. A district may adopt stricter

ures and performance standards for gasoline vapor control
systems than those adopted by the state board, except that gasoline
vapor control systems installed and operating in compliance with
requirements of the Bay Area Air Quality Management District are
exempt from retrofitting requirements until September 26, 1981.

This bill would do the following:

(a) Require the state board, within 90 days after the effective date
of the bill, to adopt additional performance standards, after public
bearings, to assure that the gasoline vapor control systems used in
motor vehicle fueling operations do not cause excessive spillage.

(b) Require the Division of Measurement Standards, within 120
days after the cffective date of the bill, to adopt additional
pérformance stundards, and standardized certification and
compliance test procedures, to prevent gasoline recirculation by
gasoline vapor control systerns used in motor vehicle fueling
operations.
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(¢) Exempt any gasoline vapor contro!l systems or their
components from revised standards for a period of 4 years from the
effective date of the revised standards, except for a system or
component which creates a hazard to public health and welfare or
results in gasoline recirculation.

(d) Reguire that certification testing of a system or component:
with respect to gasoline recirculation be conducted by an
independent testing laboratory.

(e) Establish procedures for marking a systern or component out
of order and prokribit vse of the component until it has been repaired,
reglaced, or adjusted, end it has been reinspected or autherized for
use pending reinspection.

(f) Require each district which requires installation of vapor
control systems to establish a toll free telephone number for
complaints, to diligently investigate or.refer the complaints, and to
send 2 copy of the complaint and response to the state board.

(g) Regquire the state board, on or before January 1, 1983, to file
a report with the Legislature concerning complaints and actions
taken. ' :

(h) Require the operator of each service station using gasoline
vapor control systems in motor vehicle fueling operations to post
operating instructions for the system in the gasoline dispensing area.

(i) Exempt, until the time that more than one system is certified
by the state board and the Division of Measurement Standards, vapor
control systems established and operating in compliance with
requirements of the Bay Area Air Quality Management District from -
stricter district requas zin=ats for retrofitting the systems with new or
additional equipment for achieving greater vapor recovery
efficiency.

(2) Article X1i{ B of the California Constitution and Sections 2231
and 2234 of the Revenue and Taxation Code require the state to
reimburse local agencies and school districts for certain costs
mandated by the state. Other provisions require the Department of
Finance to review statutes disclaiming these costs and provide, in
certain cases, for making claims to the State Board of Control for
reimbursement.

' This bill would provide that no appropriation is made by this act
for the purpose of making reimbursement pursuant to the
constitutional mandate or Section 2231 or 2224, but would recognize
that local agencies and school districts may pursue their other
available remedies to seek reimbursement for these costs.

(3) This bill, in compliance with Section 2231.5 of the Revenue
and Taxation Code, would also repeal, as of January 1, 1987, the
provisions ccntained in the bill for which state reimbursement is
required.

(4) The bill would take effect immediately as an urgency statute.

The poopls of the State of California do enact as follows:
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SECTION 1. Section 41954 of the H:alth and Safety Code is
amended to read:

41954. (a) The state board shall, by March 1, 1976, adopt
procedures for determining the compliance of any system designed
for the coniro! of gasoline vapor emissions during gasoline marketing
operations, including storage and transfer operations, with
performance standards which are reasonable and necessary to
achieve or maintain anv applicable ambient air quality standard.

(5) Within 90 days after the effective date of this subdivisicn, the
state board shall, after pubhc hearing, adcpt acitional perfcrmancs
standurds which are reascnable and necessary to assure that systemns
for the control of gasoline vapors resulting from motor vehicle
fueling operations do not cause excessive gasoline liquid spillage
when used in a proper manner. To the maximum extent practicable,
the additional performance standards shall allow flexibility in the
design of gasoline vapor recovery systems and their components.

(¢) The state board shall certify any gasoline vapor control system,
upon its determination that the system, if properly installed and
maintained, will meet the requirements of subdivision (a). The state
board shall enumerate the specifications used for issuing such
certification. After a system has been certified, if circumstances
beyond control of the state board cause the system to no longer meet
the required specifications, the certification may be revoked or
modified. .

(d) The state board may test, or contract for testing, gasoline
vapor control systems in order to certify them.

(e) The state board shall charge a reasonable fee for certificaticn,
not tu exceed its estimated casts therefor. Payment of the fee shall
be a condition of certification.

" (f) No person shall instull a gasoline vapor contral system unless
it has been certified by the state board.

(g) To the extent authorized by other provisions of law, any
district may adopt. stricter procedures and performance standards
than those adopted by the state board pursuant to subdivision (a).

(h) With respect to those vapor recovery systems subject to
certification by the state board, there shall be no criminal or civil

ings commenced or maintained for failure to comply with
any statute, rule, or regulation requiring a specified vapor recovery
efficiency if the vapor control equipment which has been installed
to comply with applicabie vapor recovery requirements has been:

(1) Certified by the state board at an efficiency equal to or greater
than the eflicdency required by applicable statutes, rules, and
regulations; and

(2) Installed, operated, and maintained in accordance with the
instructions of the equipment manufacturer.

(i) Notwithstanding subZivision (g), unti! the time that more than
cne system, including at least cne balance-type system, is certified
under the standards adopted by tne state board pursuant to
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subdivisicn (c) and by the Division of Measurement Standards
pursuant to subdivision (¢) of Section 41935, gasshine vapor control
systems which have been instulled and are operuting in cempliance
with the requirements of the Bay Area Air Pollution Control District
shall be excmpt from any requirements for retrcfitting such systems
with new or additional equipment for the purpcse of achieving
greater vapor recovery efficiency. All necessary replocement parts
shall be these certificd by the state board. In all other areas of the
siate, the ctate beo-d oy implement its reculations adopted
pursuant to subdivision (a).

(j) On or after July 1, 1980, but not luter thar January ., 1981, the
state board shall report to the Legislature on the actual in-use
efficiency and durability of all gasoline vapor recovery systems
certified pursuant to subdivision (a). If the air quality benefits of
systerns certified by the state board for a vapor recovery eliiciency
of 95 percent or greater are not as great as the technical reports of
the state board currently indicate, the state board shall reconsider,
at a formal public hearing, its regulations relative to installation of
such systems. .

SEC. 2. Section 41936 of the Health and Safety Code is amended
to read:

41956. (a) As soon as possible after the effective date of this
section, the State Fire Marshal and the Division of Measurement
Standards, after consulting with the state board, shyll adopt rules and
reguiations for the certification of gasoline vapor control systems and
compenents thereot

(b) The State Firc Marshal shall be the only agency responsible
for determining wh: iher any component or system creates a fire
hazard. The division shull be the only agency responsible for the
measurement accuracy aspects, including gasoline recirculation of
any component or system.

(¢) Within 120 days after the effective date of this subdivision, the
Division of Measurement Standards, shall, after public hearing, adopt
rules and regulations containing additional performance standards
and standardized certification and compliance test procedures
which are reasonable and necessary to prevent gusoline recirculation
in systems for the control of gasoline vapors resulting from motor
vehicle fueling operations.

SEC. 3. Section 41956.1 is added to the Health and Safety Code,
mmd-

41956.1. (a) Whenever the state board, the Division of
Measurcment Standurds of the Department of Food and Agriculture,
or the State Fire Marshal revises performance or certification
standards, any systems or components thereof certified under
procedures in eifect prior to the adoption of revised standards and
installed prior to the effective date of the revised stundards may
cantinue to be used in gasoline murketing operations {or a penod of
four years after the cffective date of the revised standards. However,
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all nccessary repair or replacement parts or components shall be

certificd and may meet the most recent certification and

rformance standards once compatible repair or replucement parts
me commercully available. .

(b) Notwithstanding subdivision (a), whenever the State Fire
Marshal determines a system or component thereof creates a hazard
to public health and weifare, he may prevent use of the particular
systern or component.

(¢) Notwithstanding subdivision (a), the Division of
Measurement Standards may prohibit the use of any system or
component thereof if it determines on the basis of test procedures
adopted pursuant to subdivision (c) of Section 41936, that use of the
system or component will result in gasoline recirculation.

SEC. 4. Section 41938 of the Health and Safety Code is amended
to read:

41038, To the maximum extent practicable, the rules and
regulations adopted pursuant to Sections 41556 and 41857 shall allow
flexbility in the design of gasoline vapor control systems and their
components. The rules and regulations shall set forth the
performance standards as to safety and measurement accuracy and
the minimum procedures to be followed in testing the system or
cornponent for compliance with the performance standards.

The State Fire Marshal, the Division of Industrial Safety, and the
Division of Measurement Standards shall certify any sysiem or
component which complies with their adopted rules and regulations.
Any one cf the state agencies may certify a system or compeonent on
the basis of results of tests performed by any entity retained by the
manufacturer of the system or compenent or by the state agency.
The requirements for the certification of a system or component
shall not require that it be tested, approved, or listed by any private
entity, except that cerlification testing regarding recirculation of
gasoline shall include testing by an independent tosting laboratory.

SEC. 5. Secton 41960.1 is added to the Heaith and Safety Code,
to re.d: -

41u60.1.  (a) All vapor control systems for the control of gasoline
vapors resuling from motor vehicle fueling operations shall be
operated in accordance wath the applicable standards established by
the State Fire Marchal or the Division of Measurement Standards
pursuant to Sections 41936 to 41938, inclusive.

(b) When a sealer or any authorized employee of the Division of
Measurement Standards determines, on the basis of applicable test
procedures of the division, adopted after public hearing, that an
individual system or component for the control of gasoline vapors
resulting from motor vehicle fueling operations does not meet the
applicable standards established by the Division of Measurement
Standards, he or she shull take the appropriate action speafied in
Section 12506 of the Business and Professions Code.

‘() When a deputy State Fire Marshal or any authorized
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employee of a fire district or local or regicunal firefighting agency
determines that a component of a system for the control of gascline
vapors resulting from motor vehicle fueling operations does not
meet the apphcable standards established by the State Fice Marshal,
he or she shall mark the component “out of order.” No person shall
use or permit the use of the component until the component has
been repaired, replaced, or adjusted, as necessury, and either the
component has been inspecied by a representative of the agency
employing the persen cnginally marking the compenent, or the
person using or permitting use of the component has been expressly

authorized by the agency to use the component pending
Teinspecton.

SEC. 6. Section 41960.2 is added to the Health and Safety Code,
to read:

41960.2. (a) All installed systems for the control of gasoline
vapors resulting from motor vehicle fueling operations shall be
maintained in good working order- in accordance with the
manufacturer’s specifications of the system certified pursuant to
Section 41954.

(b) The state board shall identify equipment defects in systems
for the coatrol of gusoline vapors resultmg from motor vehicle
fueling operahons which substantially impair the effecnveness of the
systems in reducing air contaminants.

(c¢) When a district determines that a component contains a
defect specified pursuant to subdivisicn (b), the distsiot <hall inark
the component "Qut of Order™. No person shall use or permit the use
of the component w.til the component huas been repaired, replaced,
or adjusted, as ne ussary, and the district has reinspected the
component or has authorized use of the component pending
reinspection.

(d) Where a district determines that a component is not in good
working order but does not contain a defect specified pursuant to
subdivision (b), the district shall provide the operator with a notice
specifying the basis on which the component is not in good working
arder. If, within seven days, the operator provides the district with
adequate evidence that the component is in good working order, the

tor shall not be subject to liability under this division.

SEC. 7. Section 41960.J is added to the Health and Safety Code,
w mdo

419603. (a) Each district which requires the installatbon of
systems for the control of gasoline vapors resulting from motor
vehicle fueling operations shall establish a toll free telephone
number for use by the public in reporting problems experienced
with the systems. Districts within an air basin or adjacent air basin
may enter into a cooperative program to implement this
requirement. All complaints reccived by a district shall be recorded
oa a standardized form whirh shall be established by the state board,
in consultation with districts, the State Fire Marshal, and the Division

Q170
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of Measurement Standards.

" The operating instructions required by Section 41960.4 shall be
posted at all service stations at which systems for the control of
gasoline vapors resulting from motor vehicle fueling operations are
installed and shall inciude a prominent display of the toll free
telephone number for complaints in the district in which the station
is located.

(b) Upcn receipt of each complaint, the district shall diligently
either investigate the complaint or refer the complaint for
investigaticn by the state or local agency which properly has
jurisdiction over the primary subject of the complaint. When the
investigation hasbeen completed, the investigating agency shall take
such remedial action 25 is approprate and shall advice the
complainant of the findinzs and disposition of the investigaton. A
copy of the complaint and response to the ccmplaint shall be
forwarded to the state board.

(¢) On or before January 1, 1983, the state board shzll file a report
with the Legislature which shall be referred to the appropriate
committees, as determined by the Speaker of the Assembly or the
President Pro Tempore of the Senate. The report shall contain the
number and type of complaints, actions taken in response to the
complaints, and a description of the processing of the complaints.
The report shall also contain recommendations of the state board,
based on its review of the complaints and their dispositions, of any
additional actions which could be taken by the Legislature, or a state
or local agency having jurisdiction over aspects of gasoline vapor
recovery to eliminate problems identified by complainants.

This section shall remain in effect only until January 1, 1957, and
as of such date is repealed, unless a later enacted statute, which is
chantered befus= fanuar 1, 1997, deletes or extends such date.

SEC. 8. Section 41960.4 is added to the Health and Safety Code,
to read:

41960.4. The operator of each service station utilizing a system for
the cantrol of gasoline vapors resulting from motor vehicle fueling
operations shall conspicuously post operating instructions for the
system in the gasoline dispensing area. The instructions shall clearly
describe how to fuel vehicles correctly with vapor recovery nozzles
utilized at the station and shall include a warning that repeated
attempts to continue dispensing, after the system having indicated
that the vehicle fuel tank is full, may result in spillage or recirculation
of gasoline.

SEC. 9. Notwithstanding Section 6 of Article XIIIB of the
California Constitution and Section 2231 or 2234 of the Revenue and
Taxation Code, no appropriation is made by this act for the purpose
of making reimbursement pursuant to these sectons. It is

recognized, however, that a local agency or school district may -

pursue any remedies to obtain reimbursement avaable to it under
Chapter 3 (commencing with Section 2201) of Part 4 of Division |
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of that code.

'SEC. 10. This act i3 an urgency statute necessary for the
immediate preservation of the public peace, health, or safety within
the meaning of Articie IV of the Constitution and shall go into
immediate effect. The facts constituting the necessity are:

In order to make needed changes in gasoline vapor recovery
system. regulaticns, it is necessary that this act take efiect
immediately.



APPENDIX B

DISTRICT OF COLUMBIA - REGULATION FOR
THE CONTROL OF EVAPORATIVE LOSSES FROM
THE FILLING OF VEHICULAR FUEL TANKS



“(d) Corntzul of Cvaoo:igive Losses fzgn_the
frlling of <Vehicular Fuel Tdanks

9 (1) {A) o person shall cause, suffer, or allov
thc transfer of qasoline to any vehicular fuel tank froa any
staticnacry storage container unless the transferc is oade
through a £3ill nozzle Cesigned, opcrated and malatained to:

81 Prevent the discharge of gasoline
vapors to the ataosphere from either the vehicle filler necxk
or the £111 nozzle. . ‘

#{ii) Direct the displaced vapor £roz the
vehicular fuel tank to a systea vherein at least 50 percent
“'\ieigbt of the organic cozpounds i1n the displaced vapors
are’ gecovered or destroyed.

W (iii) 2reveat vehzcular fuel taak
ovarfills and spillage.

% (6) A vaoor-balance systoa meetlnq the
spacifications sat rorth ia subsection {d4) (2) and used ia
coapliaance with subscction (d) (3) of this sectioa shall be
degaed to be in coapliance wvith the reguireacats set forth
in subsection (d) (1) (4) of this nection.

B (2) A vuvor Bbalance system shall have the
Zollowing:

“{A) A vapor-t:igat vapor retucn hoseg o
conduct the vapors displaced from the vehicular fuel tank to
the gasoline dispensing facility's gasoline storage tank(s).

®(B) "A vapor-tight seal to preveat the
e¢scape of gasoline vapors isto the ataosphere fros the
intarface betveen the fill novzle and the filler neck of the
vehicular fuel tani.

®(C) On and after Ccrober 1, 1982, or on
and after the date a £ill nozzle is reaoved froa service for
cepaiz and/or Tedlaceasat acds/or rebuilding, or oa aud after
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the date a nev £ill nozzle is brought icto service,
voichever date is earlier:

) w (i) the fill mozzle shall have 2
byilt-in no-seal mo-flow feature designed to prevent the
discbarge of gasoline froam the nozzle ucless the scal
described in paragraph (2) (8) above, is «ngaged;

n(1i) the £ill nozzle shall have a
built-ia feature designed to autozatically shut-off the flovw
of gasoline when the pressuts iz the vehicular fuel tan<k
wxceaeds 10 inches of wWater gauge; and :

» (iii1) the vapor return line sball be
equ;pued with a device that will autcaarically shut-ofi the
flov of gasolire through the fill nozzle when gasoline
circulates backx f{r2a the fill nozzle through the vapor hose
to the facility's gasoline storage tanrz.

“(D) On and afrer'Oc+eober 1, 1982, or on
and after the date a nev gasoline dispensing s/stea 1is
brought into service, wvaichaver date is earliec:

» (i) the vapor tetucrn hose shall be
no longer than 9 faet in leagth unless the Lose 1s attached
to a device designed to keep the hose out of the way of
veaicles (vwhen the nozzla is notr ic use) and to dcain the
hose of any collected or condensed gascline; and

(Li) <the gasoline dispensing systea
shall be ¢ ;uipped vwith a device design2l %o orevent the
dispensine 'of gasoline at any rate greawer thaa & galivus
per &inut: .

"(E) dJdntil Decencer 1, 1981, the Mayor is
authorized to graat any pecson a waiver froa the deadlines
coatained ia'clausas (C) and (D) of <ris patagraph:
2zovided, That the ;erson granted such waiver eaters intd a
legally binding agreement with the dayor providing for:

(i) coapliance zo later than July |,
1982, vith respect to all gasoliae dispensing facilities
yader his coatrol: and
) ) *(ii) a schedule for phasing in such
coapliance.

“{3) o0 person shall cause, suffer, or allov the
us@ Y aay person of 3 fill aoczzle which is a carct of the
vapor—lalacca syste] wuless the systea is saiatained ia good
Tspairs, and ualess proper spercating rractices, including,
Sut a0t liaited to the folloving gpractices.are followved:

“({A) DOrcainiay the vapor retucrn hose.as
oftan as is nacessacy, but at least oacs cach overating day,
of any collechsd ¢z condensad vasoliua.

’ “(B) Waitizg as lcag as is necessarcy, but
at least taa secoads after the shuz-off of the fuel, tefore
disconaécting the nozzle froa the fill neck, ia ocder to
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)
balance the pressure betwveen the vehicular fuel tank and the
facility's gasoline storage tank.

“(C) A‘ter each fuel delivery, placing the
vapor return bose o2 an TR whel veh-clc: vill sot cide
over the vapor retutu hoq

“ (4) "3t is deaonotra»ei to the satisfactioa

of the Bayor, t‘at ‘it is lapractical to coaply with the
provisions of subsection (d){l) of this section, as a res
of tie vehicle £111 neck con‘.cu*~**ou, loca ica, €T cthe
design featurces of a2 c¢lass of vabicles, the rrovisions of
this section sadll not apply to such venlcleu. Aowever, ia
N9 €354 S4dia S5-Ca go“i;gu:¢;xon €X2Sptl <ay gasolaine
dispensiag facilley frea installiag aad usiag in the mostc
effective manner, a ays es required by anseCtxon (&) (i) of
this section.

ult
o

#(5) XNo pecson shall cause, suffer, or
allov the transfer of gasoline %o any vehicular fuel rwxax
froas any staticnary storage tawk, unless the tcaasier i3
dade through a f1ll poztle designed tO automatically shut--
off the transfer ol gasoline when the vehicular fuel tank is
ftull or nearly full.

"(6) HNo wpersen sball cause, suffer, orC
allov any additionsl wracsfer of gasoline to aay vehicular
£3el tank £roa a3 s:tazionary storaje tank after the
dispensing SYSI<n aas autozatically shyus~off the transier of
gasclipe by victue c¢Z tie venmicular fuel tank. being full oc
ncacsly full.

W(?) Ti< o¥ezatcr o & gasdline 2isdensiag
facility snall L :.¢ sSuch dcirons a5 23y Le Jecessaly to
insure <that all ~arcts o the systez used at the facility for
coapliaace with <ais suusection (<) are aalatained iz good
repair, aad to insure <hat any percson, vhether attendant,
custozer, or othur, vho uses the facility, does so in
accordance vith proper operating pracrtices and othervise in
cospliance vith the reguirecents oI mis subsection (d).

Tor purposes of this subsection (d), "operator”™ xzeans aiay
person vho leases, operates, sanages, supervises, or
cdatrals, dirwct:ly or indirectly, a uaeolxne dispensing
sacility.":

r

‘th
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State of California

AIR RESOURCES BOARD

Certification Procedures for Gasoline
Vapor Recovery Systems at Service Stations

General Applicability

These certification procedures are adopted pursuant to Section 41954

of the Health and Safety Code and are applicable to vapor recovery
systems installed at gasoline service stations for controlling gaso-
line vapors emitted during the filling of storage tanks (Phase I)

and vehicle fuel tanks (Phase 11). Vapor recovery systems are complete
systems and shall include all necessary piping, nozzles, couplers,
processing units, underground tanks and any other equipment necessary

for the control of gasoline vapors during fueling operations at

' .
service stations.

The certification procedures are not intended to Ee used to certify
individual system components. For systems which are identical in
design and include the same components as systems tested and certified,
but differ, primarily in size, the manufacturer may demonstrate com-
pliance capability and obtain certification by submitting engineering
and test data demonstrating the relationship between capacity and
throughput of each component whose performance is a function of

throughput.



II.

ot

Definitions

A. Vapor-balance or displacement vapor recovery system - A

gasoline vapor control system which uses direct displacement
to force vapors into the underground tank (or bulk delivery
tank) to prevent the emission of displaced vapors to the

atmosphere during Phase [ and/or Phase Il operations.

B. Vacuum-assisted or vacuum-assisted secondary system - A

gasoline vapor control system, which employs a pump, blower,
or other vacuum inducing devices, to collect and/or process

vapors generated during vehicle fueling (Phase 1) operations.

C. Phase I - Control of vapors from underground tank fueling

operations,
L4

D. Phase Il - Control of vapors from vehicle fueling operations.

E, Automatic Nozzle - A-nezzle-whieR-will-dispenge-fuel-without-

being-hard-heldr A hose nozzle valve provided with automatic

closing features to safegquard tts use.

F. On-Stream Efficiency Factor - That factor which indicates the

fraction of time that the vapor recovery system is operating
as the system was designed to operate.

On-Stream Efficiency Factor = te - Y4
ts

where s = System Time, Hours

tg = System Down-Time, Hours



I.

System Time - Hours that the system needs to be capable of
controlling vapor emissions. For the 90-day reliability

test period, this would be 2160 hours (24 hours per day x

90 days).

System Down-Time - The time (in hours) that the vapor recovery

system is not operating as desigred.

Spitback - A loss of more than one milliliter of liquid gasoline
oceurring during the dispensing of gasoline into the vehicle

fuel tank.

Spillage - A loss of more than one milliliter of liquid gasoline
from the gasoline nozzle occurring as a result of preparing to

fuel a vehicle or at the end of a fueling operation in retwrming
7 .

the nozzle to the dispenser.

A}

111. General Standards

A.

Certification of a system by the California Air Resources Board
does not exempt the system from compliance with other applicable
codes and regulations such as fire, weights and measures, and

safety codes.

Phase II systems must be capable of fueling, without the use of
nozzle spout extenders, any motor vehicle that may be fueled at

service stations not equipped with vapor recovery systems.



Iv.

Performance Standards

A.

The system shall complete an operational test of at least

90 days. During the test, replacement of components or
alteration of the control system is not allowed, except that
the Executive Officer may allow replacement or alteration of
a component if the component has been damaged due to an
accident or vandalism and if he/she determines that the
replacement or alteration would not affect the operational
test results. No maintenance or adjustment to the system
will be allowed during the certification test unless such
action is specifically called for in the system's maintenance
manual. The control system will be sealed in such a manner
that unauthorized maintenance or adjustment may be detected.
Maintefance or adjustment is to be performed only after
notification of the person in charge of the testing, except
in case of an emergency. Unauthorized maintenance or adjust-

ment may be reason for immediate failure of the test.

A system component submitted to the Executive Officer for

evaluation subsequent to July 1, 1977, may be subjected to
a shorter operational test, if the Executive Officer determines
that the reliability of the component may be adequately

demonstrated in a period shorter than 90 days.
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The system shall prevent emission to the atmosphere of at

least 90 percent or that percentage by weight of the gasoline

vapors displaced during the filling of the stationary storage
tank as required by applicable air pollution control district
rules and regulations. The percentages of control shall be
determined as described in Section 2.0 of the "Test Procedures
for Determining the Efficiency of Gasoline Vapor Recovery
Systems at Service Stations” as incorporated in Title 17,

subehapter-8, Section 94000, California Administrative Code.

The system shall prevent emission to the atmosphere of an
average of at least 90 percent or that percentage by weight
of the gasoline vapors displaced during the filling of the
vehicle fuel tanks as required by applicable air pollution
contro; district rules and regulations. The specified
percentage of control shall be determined by multiplying
the on-stream efficiency factor (definition F, Section II)
by the efficiency of the system as determined by testing

in accordance with the procedures in Section 3.0 of the "Test
Procedures for Determining the Efficiency of Gasoline Vapor
Recovery Systems at Service Stations" as incorporated in

Title 17, Ghapter-1;-subehapter-8, Section 94000 of the

California Administrative Code.
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No more than ten spitbacks or twenty instances of spillage
per 100 vehicle fuelinge shall occur during the testing in
accordance with the procedures in Section 3.0 of the "Test
Procedures for Determining the Efficiency of Gasoline Vapor
Recovery Systems at Service Stattons” as tnccrporated in
Title 17, Section 94000 of the Califormia Administrative
Code. In addition, the Frecutive Officer chall certify
only those systems which he or she determines: (i) will
not increase the quantity of liquid lost through spitback
or gptllage over that quantity typical of non-vapor
recovery systems, (ii) can be expected to perform with
such durability and reliability that excessive spitbacks
or spillage will not be caused by fatlure of eritical
systemscomponents, and (1ii) incorporate provisions to
prevent a buildup, during fueling of the vehicle, of pressure
in the vehicle fuel tank sufficient to cause forceful
ejection of gasoline. This determination shall be based

on data obtained during the testing in accordance with
Section 3 of the Test Procedures referred to above, failure
mode testing, evaluation of reliability and durability of
the system, and such other performance testing as the

Erecutive Officer deems necessary.

Prior to Air Resources Board certification of the vapor

recovery system, plans and specifications for the intended



generic system shall be submitted to the State Fire Marshal's

Office for review to determine whether the system creates a

hazardous condition or is contrary to adopted fire safety
regulations. Final determination by the State Fire Marshal
may be contingent upon a review of each pilot installation
of the proposed system. Compliance with the State Fire
Marshal's requirements shall be a precondition to certifi-

cation by the Air Resources Board.

Prior to Air Resources Board certification, the system shall
be submitted for type approval to the California Department
of Food and Agriculture, Division of Measurement Standards
and certified by such Division. Only those systems meeting
the requirements of the California Business and Professions
Code a;d the California Administrative Code will be issued
certificates of approval by the Division of Measurement
Standards; such certification shall be a precondition to
certification by the Air Resources Board. Certification

testing by Measurement Standards and the Air Resources Board

may be conducted concurrently.

Prior to certification of the system, the manufacturer of
the system shall submit the system to the California
Occupational Safety and Health Administration (Cal QSHA)

for determining compliance with appropriate safety regulations.



This may be conducted concurrently with certification testing

by. the Air Resources Board. Compliance with Cal OSHA require-
ments shall be a precondition to certification by the Air

Resources Board.

V. General Régpirements Applicable to Certification of all Control Systems

A. An operafing and required maintenance manual shall be submitted

to the Executive Officer for each gasoline vapor control systoem

submitted for certification. The operating manual shall, as a

minimum, contain:
1. Identification of critical operating parameters affecting
system operation, e.g., maximum dispensing rates; liquid

to vapor flow rate ratios; pressures; etc. The operating

compliance operation of the control system shall be
jdentified. These operating data shall be determined

and/or verified during the performance test of the system.

2. Identification of specific maintenance requirements
and maintenance schedules necessary to ensure on-going
operation in compiiance with the applicable standards.
Maintenance requirements shall be clearly identified
as being capable of performance by the operator, or
as requiring authorized service only. Operating

manuals shall provide clear instruction on operator

' range of these parameters associated with normal, in-
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maintenance and shall provide clear warnings against
/

unauthorized service. Maintenance schedules shall, at

a minimum, reflect the life of individual componLnts
such as regulators, compressors, nozzles, pressure
vacuum valves, catalysts, combustor components, etzi
Systems requiring maintenance which the Executive

Officer finds unreasonable will be disapproved.

3. Identification of system components for each control system

certified. Components shall, as applicable, be identified
by prand name, part number, and/or performance characteris-
;ics. The identification shall be sufficiently clear so as
to allow detemmination of comparability between tested and

untested models, and/or to allow determination of the

adbquacy of replacement parts.

4. A warranty statement which complies with the requirements of

Paragraph V. C. herein.

Indicating gauges, or alamms, or detection devices, or combination
thereof, shall be included in each control system as required to
enable monitoring of the critical system operation parameters.

The gauges and alarms shall serve to alert and warn the gasoline
service station owner or operator with an audible signal or
warning light when the gasoline vapor control system is mal-

functioning. Such gauges and alarms shall, as applicable,
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include temperature and pressure indicators, pass/fail hydro-
carbon detectors, etc. These shall indicate the performance

of critical components such as compressors, carbon canisters,
etc. Specific examples of necessary devices are: temperature
indicators installed in control systems which utilize refrigera-
tion as a control technique; pressure indicators installed in
control systems which utilize compression as a control technique;
hydrocarbon breakthrough detectors installed in control systems
which utilize carbon adsorption or flexible bladders or seals as
a control technique, and pressure differential indicators on

vapor return lines to detect liquid blockage of the lines.

The manufacturer of the vapor recovery system shall provide a
three-year warranty for the system. An exception to the
warran%y may be for those components of the system which the
maintenance manual identifies as having expected useful Tives
of less than three years; the warranty in these cases may

specify the expected life.

The manufacturer of each vapor recovery system shall warrant

in writing to the ultimate purchaser and each subsequent

purchaser that such vapor recovery system is:

1. Designed, built, and equipped so as to conform at the
time of sale with the applicable regulations; and

2. Free from defects in materials and workmanship which
cause such vapor recovery system to fail to conform

with applicable regulations for three years.
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The adequacy of methods of distribution, replacement parts

érogram, the financial responsibility of the applicant, and
other factors affecting the economic interests of the system
purchaser shall be evaluated by the Executive Officer and
determined by him or her to be satisfactory to protect the
purchaser. A determination of financial responsibility by

the Executive Officer shall not be deemed to be a guarantee

or endorsement of the applicant.

The Executive Officer shall certify only those systems which,
on the basis of an engineering evaluation of the system design
and component quality, can be expected to perform with reasonable

durability and reliability over the three-year warranty period

specified in Paragraph V.C. herein.
f

Whenever these Certification Procedures are amended to tnclude
additional perfermance standards or other requirements for
certification of systems, any system which is certified as

of the effective date of the additional standards or require-
ments shall remain certified for a period of six months from
such date, or wntil the Executive Officer has determined
whether the system conforms to the additional standards or
requirements, whichever occurs first. Hcwever, if during

this period the system manufacturer does not comply with

such conditions ae the Executive Officer deems necessary to



¢

12

assure prompt evaluation of the system pursuant to the

additional standards or requirements, the Executive Officer

may revoke the prior certification.

In determining whether a previously certified system
conforms with any additional performace standards or
other requirements adopted subsequent to certificatton
of the system, the Executive Officer may consider any
appropriate data obtained tn the previous certification
testing or evaluation of the system in lieu of new

testing or evaluation.

VI. Application for Certification

A.

An application for certification of a vapor recovery system
4
(Phase I or Phase I1) may be made to the Air Resources Board

by any manufacturer. Certification will be granted to any

applicant meeting the applicable standards and criteria.

The application shall be in writing, signed by an authorized

representativg of the manufacturer, and shall include the

following:

1. A detailed description of the configuration of the vapor
recovery system including but not limited to the following:
a. The underground piping configuration and specifications

(pipe sizes, lengths, fittings, material(s), etc.);

b. Gasoline dispensing nozzle to be used for Phase 1I;
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c. Engineering parameters for pumps and vapor processing

units to be used as part of the vapor recovery

system; and

d. Allowable pressure drops through the system.

Evidence demonstrafing the vapar recovery reliability of

the system or device for 90 days;

A description of tests performed to ascertain compliance

with the general standards, and the results of such tests;

A statement of recommended maintenance procedures, equipment

performance checkout procedures, and equipment necessary to

assure that the vapor recovery system, in operation, conforms

to the regulations, plus a description of the program for |
‘

training personnel for such maintenance, and the proposed

replacement parts program;

Six copies of the service and operating manuals that will be

supplied to the purchaser;

A statement that a vapor recovery system, installed at an
operating facility, will be available for certification
testing no later than one month after submission of the
application for certification. The facility submitted for
certification testing shall have a minimum throughput of
100,000 gallons per month and shall include at least six

nozzles of each type submitted for approval. There shall
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not be more than two types of nozzles at any one test

. facility.

The retail price of the system and an estimate of the

installation and yearly maintenance costs;

A copy of the warranty or warranties provided with the
system;

If the application is for a system previously tested, but
not certified, the application shall include identification
of the system components which have been changed; including
all new physical and operational characteristics; together

with any new test results obtained by the applicant; and

Sueh other information as the Executive Officer may

reasonably require.

VII. Fees and Testing

A.

A fee not to exceed the actual cost of certification will be

charged by the Air Resources Board to each applicant submitting

system(s) for certification. The applicant is required to

demonstrate ability to pay the cost of testing prior to certi-

fication testing. This may take the form of posting a bond of

not less than $20,000. A resolution of certification of the

system will not be issued until the test fee has been paid in

full to the Air Resources Board.
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Testing may be conducted by an independent contractor under
contract to the Air Resources Board. The contractor will be
responsible solely to the Air Resources Board for the conduct

of the certification test and the test results.

Certification

A.

If the Executive Officer determines that a vapor recovery system
conforms to all requirements set forth in paragraphs I through VII
herein, he or she shall issue an order of certification. The

order may prescribe the conditions for issuance of the certifica-
tion including but not limited to: .a minimum allowable on-stream
factor, maximum allowable monthly throughput, installation
constraints, operating parameters, compliance with safety codes

and regulations, compliance with measurement standards regulations,

and approval for use at self-service stations or at only attendant-

serve stations.

If after certification of a system the manufacturer wishes to
modify the system, the proposed modifications must be submitted
to the Executive Officer in a format specified by the Executive
Officer for approval prior to their implementation. Such
modifications may include substitution of components, elimina-
tion of components and modification of the system configuration.
No person shall install or operate a system which is different
in any significant respect from the system certified by the

Air Resouces Board.



16

If after certification of a system, the Executive Officer

finds the system to no longer meet the specified certifica-
tion specifications, the Executive Officer may, as appropriate,
revoke or modify his or her prior certification. Except in
cases where the public safety requires immediate protection,
the Executive Officer shall not revoke or modify a prior

certification without the manufacturer's consent nless the

Executive Officer conducts a public hearing. The manufacturer

shall be notified of the public hearing in writing and the
notification shall be given so as to be received by the

manufacturer at least ten days before the hearing date.

Any manufacturer of a system shall, as a condition of certi-
fication of the system by the Air Resources Board, agree that

1)
so long as only one such system is certified by the Air Resources

Board, such manufacturer shall either: (1) agree to enter into

such crass-licensing or other agreements as the Executive Officer
determines are necessary to ensure adequate competition among
manufacturers of such systems to protect the public interest;

and (2) agree as a condition to such certification that if only
such system from one manufacturer is made available for sale

to the public, the Executive Officer shall, taking into considera-
tion the cqst of manufacturing the system and the manufacturer's
suggested retail price, and in order to protect the public
interest, determine the fair and reasonable retail price of

such system, and may require, as a condition to continued
certification of such system, that the retail price not exceed

the retail price determined by the Executive Officer.
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State of California
AIR RESQURCES BOARD

Test Procedures for Qetennining the Efficiency of
Gasoline Vapor Recovery Systems at Service Stations

Adopted: December 9, 1975
Amended: March 30, 1976

Amended: December 4, 1981

Note: To assist the user, the most recent amendments to these

procedures are set forth in titalics. Revisions have

been made to Sectiom 1. Introduction only. The remaining

sections of the test procedures are wichanged.
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State of California

AIR RESOURCES BOARD

Test Procedures for Determining the Efficiency of
Gasoline Vapor Recovery Systems at Service Stations

Introduction

The following test procedures are for determining the efficiency of
vapor recovery systems (Sections 2 and 3) for controlling gasoline

vapors emitted during the filling of storage tanks and vehicle fuel

tanks.

The test procedures for determining the efficiency of systems for
controlling gasoline vapors displaced during filling of underground
storage tanks requires determination of the weight of gasoline
vapors vented through the storage tank vent and the volume of
gasoline dispensed. The percentage effectiveness of control is

then calculated from these values.

The test procedures for determining the efficiency of systems to
control gasoline vapors displaced during vehicle fueling requires
that the weight of vapors collected at the vehicle, corrected for
vent losses, be compared to the potential mass emission calculated
for that vehicle. A standard test sample of the vehicle population

is to be tested and an average efficiency calculated.

The potential mass emissions are determined during the fueling of

vehicles by measuring the mass of hydrocarbons collected from



vehicles from which no leak occurred. Potential emissions are

expressed as a function of the vapor pressures of the dispensed
fuel, the temperature of the dispensed fuel and the temperature

of the gasoline in the test vehicle tank. This relationship is

used as the baseline or reference from which the efficiency of

a vehicle fueling vapor control system is evaluated.

The sample of vehicles to be used for testing control systems shall
be comprised of vehicles representative of the on-the-road vehicle

population in terms of vehicle miles travellcd. Buring-ihe-vehiele

testy-Ro-mere-itRan-ien-spitbacks-will-be-addewed-per-100-vehicles
testedy-a-spitback-being-a-forceful-ejection-of-Jiguid-gaselire
cecuring-during- the-actual-fueling-operatior-with-the-amount-of-
diquid-lasi-greater-than-a-few-midliliters+--Any-systems-which
the-Exeeu{;ve-foieer-determines-énereases-the—euaq{ity—ef-liquid

Josi-through-spitback-oer-spiliage-over-that-guantity-typicadl-of

ROR-Yaper-recovery-systems-will-be-disappreved.

The test will be conducted during the normal operation of the service
station. For vehicle fueling at a self-service station, che customers
shall fuel the vehicles; at a full-service station, the service
station attendant shall fuel the vehicles during the test period.

No more than 30 days prior to the 100 vehicle efficiency test, the
entire vapor recovery system is to be tested for leaks in accordance
with the criteria specified in Title 19 Chapter 1 Subchapter 11.5
Section 1918.35 (j) and 1918.56 (j), in the State Fire Marshal's requ-

lations, in addition the total ullage space shall not be more than



6,000 gallons. Ouring the performance test, maintenance, adjustment,
replacement of components or other such alteratfon of the control

system is not allowed unless such action is sbecifical!y called

for in the system's maintenance manual. Any such alteration shall

be recorded on the day on which the alteration was performed. ODuring
the testing, the contro) system will be sealed in such a manner that
uynauthorized maintenance may be detected. Maintenance is to be
performed only after notification of the person in charge of the testing
except in case of an emerbency. Unauthorized maintenance may be

reason for immediate failure of the test.

For systems which are identical in design and include the same
components as systems tested and found to comply with the test
procedures, but differ, primarily in size, the owner or vendor may
demonstrate compliance capability and obtain approval by submitting
engineering and/or test data demonstrating the relationship between
capacity and throughput of each component whose performance is a
function of throughput. Examples of such components include: blowers,
catalyst, carbon or other adsorbant, compressors, heat exchangers,

combustors, piping, etc.



2. Undergroung Tank Fuelinq Test Procedure (Phase [ Systems)

2.1 Principle and Applicability
(a) Principle. DOuring a fuel delivery, the volume of qasoline
delivered from the tank truck to the underground tank
is recarded and the concentration of gasoline vapor
returning to the tank truck is reasured. The weight of
nasalinc vapor discharged from the vent of the underground
tank and, if applicable, from the vent of the vacuum
assicted secondary processing unit during the same period

s determined. The efficiency of control is calculated

from these determinations,

(b) Applicability., The method is applrcalbile to a1l contrul

wystere, whych have a vapor Yine connec b g the andor -

ground tank to the tank truck.

2.2 Apparatus

{a) For each vent, including restrvctéd vents and vents ot any
processing units, a positive displecement meter, with a
capacity of 3,000 SCFH, a pressure drop of no more than
0.05 inches of water at an air flow of 30 SCFH, and equipped
with an gutoratic data gathering system that can difforentiate
direction nt flow and records voluve vented in such a 'anner

that thic data can be correlated with symultaneous!ty recorded

hvaroncarhan concentration data. A manifold for meter outlet



(d)

(f)

(a)

(n)
(i)
(j)

(k)

5

with taps for an HC analyrer, a thennncouple; and a
pressure sensor is to be used with the positive displacement
meter,

Coupling for the vent vapor line to connect the gas meter,
foupling to be sized for a minwmum pressure drop.

Coupling for the vent of the vacuum assisted secondary
proccssing unit to conn~ct the aas weter. Coupling to be
sized so as to create no significant additional pressure
drop on the system.

Coupling for tank truck vapor return line with thermo-
couple, manometer® and HC analyzer taps, Coupling to be
the same diameter as the vapor return line,

Coupling for tank truck fuel dron line with thermocouple
tap. Coupling to be the same diameter as the fuel line,
Two (Z) hydrocarbon analyzers (FID or ARB approved equivalent)
with recorders and with a capability of meésurinq total
gasoline vapor concentration of 100 percent as propane.
Both analyzers to be nf same make and model,

Threr (3) flexible thermcouples or thermistors (0-150°F)
with a recorder system,

Explosimeter

Barometer

Three manometers or other pressure sensing devices capable
of weasuring zero to ten inches of water,

Thermometer

* The use of the word thermocouple fs to imply temperature
sensing device throughout this procedure.

¢+ The use of the word manometer is to imply pressure sensiny
device throughout this procedure,



2.3 Procedure

(a)

(b)

The trut for underground fueling will be conducted under ,

as closely as frasible, rormal condrtrons “or the station
Normal conditions will include delivery tire aand -tation
operatina conditions,

Connect manifold to outlet of positive disnlacement meter
and resulting to system vent of underqground tank using the
coupler or if the vent has a restriction, remove the restriction
and connect the coupler, manifold and the meter system to
the vent and connect restrictor to manifold outlet. If
appropr1ate. connect another manifold and meter

to the vent of the vacuum assisted secondary processing
unit, or, 1f appropriate use £.P. A, ~tack campling techninues,
[f the system uses an incinerator to control emissions,

use the test procedures set forth in Section 3.6,

Connect the HC analyrer with recorder, thermncounts and
manometer Lo the vent manifold., Calibrate the cyuipent 1n
accordance with Section 3,3,

Conncct the couplers to the tank truck fuc! and vaper
return lines,

Connect an HC analyzer with a recordrr, a vononetor and g
thermocouple to the taps on the courler an the vanor reran
Tine. Connect thermocouple to the too on tre cnuplfer on

the fuel line,



{a)

(h)

(3)

(M

Connect tank truck fuel and vapor return lines to appropriate
underground tank lfnes in accordance with written procedure
for the system,

fheck tho tank truck and all vapor return line connections
for a tight se;i before and during the test with the
explosimeter,

Record the initfal reading of gas meter(s).

Start fueling of the underground tank in accordance with
manufacturers' established normal procedure.

Hydrocarbon concentrations, temperature and pressure
measurements should be recorded using stripchart recorders
within the first 15 seconds of the unloading period. The
gas meter reading {s to be taken at 120 second intervals,
Record at the start and the end of the test barometric
pressure and ambient temperature.

At the end of the drop, disconnect the tank truck from the

underground tank in accordance with manufacturers' instructions

(normal procedure). Leave the underuround tank vent in-

strumentation tn place.

Continue recording hydrocarbon concentrations, temperatures,
pressure and gas meter readings at the underground tank vent
and/or the exhaust of any processing unit at 20-minute
intervals. 0o this for one hour for balance systems and
until the system returns to normal conditions as specified

by the manufacturer for secondary systems,



{n) Disconnect 1nstrumentation from the vent{s).
{0} Record voluwe of aasolipe that 15 delysered,

(n) Record finad reading of gas meter,

2.4 Calculations

(a) Volume of gas discharged through "i th" vent, This
includes underground tank vent and any control system

vent,

Sy s R
vsi T T X 09,97

vi

Vysi ~ Volume of gas discharged through "1 th" vent,
corrected to 60°F and 29.92 in. Hg; Ft3.

Pp = Barometric Pressure, in. Hy,

Vvi = volume of qas recorcded by meter on "i th" vent,
corrected for amount of vapor remnoved for the
hydrocarbon analysis, Ft3.

Tvi = Average terperature in "i th" vent line, OR,

i . 7 The vent under consideration

(b)Y Volume of qgac returned to the tank truck,

0.13376¢ (520 X [Py + aH])
Ve = = T, X 29.92

Where:

Ve = Yolume of gas returned to the tank truck at

60°F and 29.92 in. Hg; Ft3.
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Gy = Volume of gasoline delivered, gal.
A = Final qauge pressure of tank truck: in. Hq.

T = Average temperature of gas returned to tank

truck, R,

P, = Barometric pressure, in. Hg.

0.1337= Conversion factor gallons to Ft3.

(c) Collection efficiency

(Ve X Cp )+ Z[Cyg X Vigi])

where F is the efficfency of control in percent,

Vt = Form (b} above

Ct = The average fractional volume concentration
of gasnline vapor in the return Yine to the truck as

determined by the hydrocarbon analyzer, decimal fraction,

= The average fractional volume concentration of gasoline

Cvt
vapors in the "i th" vent as determined by the hydrocarbon
analyzer, decimal fraction,

vvsi = From (a} abhove.

1}
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3. Vehicle Fueling Test Procedure

3.1 Principle and Applicability

3.1.1 Principle. Tests are conducted on a sample of vehictles
representatie o the vehicle population to determine
the weight of gasoline vapor returned to the underground
tank and the weight of vapor lost through any vents 1n
the system. Baseline data (the weight of gasoline vapor
displaced per gallon of gasoline dispensed for given
temperatures of the gasoline in the vehicle tank and the
dispensed gasoline, and given vapor pressure of the
dispensed gasoline) are determined fror vehicles from
which no significant leaks occurred during fueling. The
efficiency of the vapor recovery system 1s then cal-
culated by comparing the amount of vacor returned during

fueling, corrected for vent losses, to the baseline data.

3.1.2 Applicability. The method is applicable to all control
systems in which vapors are returned from the vehicle
tank to the underground tank or disposal system through

a vapor line.

3.2 Determination of Gascline Vapor Transferred to Undeigruund Tank
and Discharged through Vent of Underground Tank and Control
System During Vehicle Fueling.
3J.2.1 Apparatus

(a) Positive displacement meter with a capacity of

3000 SCFH and a pressure drop of no more than 0.05

1nches water at 30 SCFH. If testinn is to be



(d)

(e)

1]

conducted concurrently at more than one pump an
additional positive-displacement meter will be

required for each additional pumo, The positive
displacement meter must be calibrated at 10, 30,

50, 60, 90, 120, 180, 300, and 3000 SCFH.

A manifold;—for connection to the nozzle vapor line
at the nozzle, with ports for a thermocouple, a
pressure sensor, and HC analyzer sample line., A
manifold, for connection to the nozzle gasoline line
at the nozzle, with a tap for a thermocouple. A set

of these manifold will be required for each pump to

be included in the test.

A modified nozzle (of the type to be tested) with a
1/8 inch copper tube as a pressure tap. The tube
enters through the nozzle body into the dispensing
spout and exits through the wall of the dispensing
spout about two inches from the end of the spout,
The pressure tap is connected to the pressure trans-

ducer with 1/8 inch teflon tubing.

A manifold for the inlet to the positive displacement

meter with taps for a thermocouple and a pressure

transducer.

A manifold for the outlet of the positive displacement

meter. The manifold will have a one inch 1.D. valve



(4)

for closing off flow to the vapor return line.

Between the valve and positive displacement meter
will be a 1/84 inch or 3/8 inch tap for ccanecting
the flow system for pressurizing the vehicle fill

neck for the leak rate check.

The pressure system for conducting the pre-fueling
leak rate check consists of a nitrogen bottle (2000
psig), commercial grade, a control valve for regulat-
ing the bottle pressure to 1 psig, a needle valve,
two Magnehelic gauges (0 - 30 and 0 - 10 inches
water) for determining the pressure upstream and
downstream of the needle valve, and a dry gas meter
(175 SCFH), alternately an adequate flowmeter, a
device for ensuring a tight seal with the vehicle
fill-pipe, and a hose for supplying pressure to the
vehicle tank. The device (see Fiagure 3) is to have
a tap for allowing monitoring of the pressure in the

fill-pipe during the leak check.

The pressure system for conducting the post-fueliny
leak rate check consists of a nitrogen bottle (2000
psig), conmercial grade, a control valve for regulat-

Al

ing the bottle pressure to ' psia, a needle valve, two
Magnehelic gauges (0 - 30 and 0 - 10 inches water)
for determining pressure upstrear and downstream of

the needle valve, and a dry gas meter (175 SCFH),

alternately an adequate flowmeter.



(h)

(i)

(1)

(k)
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A positive displacement meter, with a capacity of
3000 SCFH, a 0}855ure drop of no more than 0.05
inches at 30 SCFH, and equipped with automatic data
gathering system that can differentiate direction of
flow and records volume vented n such a manner that
this data can be correlated with simultaneously
recorded HC data. A manifold with taps for an HC
analyzer, a thermocouple, and a pressure sensor is

to be used with the positive displacement meter,

Such a system is required for each vent of the

station unless the vents can be manifolded together
without affectiny the vapor recovery system operation,
If the underground tanks are vented separately then
only the vent(s) of the underground tank for the grade
of gasoline used during the test is (are) required

to be instrumented.

Four flexible thermocouples or thermistors {0 - 150°F)

with recorders.

Two pressure transducers (+ .5 psi) with recorder.

Two HC analyzers (FID or ARB approved equivalent)

with recorders and with a capability of measuring

. gasoline vapor concentrations of 100 percent as

propane.
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1t is suggested that the recorder for the HC
analyzer to be used at the vent manifold be equipped
with an event marker that will record when out-
breathing occurs on the HC strip chart. If not, then
periodic readings of the dry gas meter will be required
and the time of the readings must be noted on the HC

strip chart,
(1) Barometer.
(m} Thermometer.
(n) Explosimeter.
(o) Containers for RVP samples.

(p) Apoaratus for determining RVP by ASTM test method
0323-72, and/or apparatus for determining RVP by

the Chevron Research Corporation’'s micro-technique.

(q) Flexible thermocouple (0 - 1509F) or type for deter-

mining vehicle tank temperatures with svstem to ensure

contact with tiquid.

Procedure for Determination of Gasoline Vapor Transferred

to Underground Tank and Discharged Through Vent of

Underground Tank Ouring Vehicle Fueling.

(a) Connect the appropriate manifolds ‘o the nozzle.
Connect a thermocouple, and an HC analyzer to the
manifold on the vapor return side of the nozzle.

Connect a thermocouple and the gasoline delivery line
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(c)
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to the manifold on the gasoline inlet side of the
nozzle. Connect pressure transducer line to the

nozzle pressure tube.

Connect the appropriate inlet manifold to the inlet
of the positive-displacement meter and connect a
thermocouple and pressure transducer to the inlet
manifold. Connect the appropriate outlet manifold
to the outlet of the positive-displacement meter

and connect the leak-rate pressure line to the
outiet manifold, For a balance system, connect a
one-inch polypropylene line from the outlet manifold
on the vapor return side of the nozzle to the inlet
manifold of the positive-displacement meter, and
connect & one-inch polypropylene line from the
outlet of the one-inch valve downstream of the meter
to the underground vapor recovery line. (System
should be arranged so that pressure drop through the
system is approximately the same with measuring devices

connected as when system is operated normally.)

Connect the manifold with dry gas meter, thermocouple,
and HC analyzer to the vent of the underground tank.
If the vents cannot be manifolded together, when a
vacuum-assisted system is being tested, connect
similar {nstrumentation to the vent of the gasoline
vapor control system. When an incinerator is used

to process gasoline vapors, install the positive



(f)

(h)

displacement meter and manifold into the line to the
incinerator. Connect HC analyzer, thermocouple, and

pressure sensor to manifold taps

Assemble apparatus for conducting leak check of
vehicle fuel tank, Connect 3/8 inch pressure supply
hose and pressure sensor to leak check device. Connect
supply hose to needle valve and pressure sensors
upstream and downstream of needle valve. (onnect
regulator to bottle of nitrogen and exhaust of

regulator by 3/8 inch line to the needle valve.

Calibrate all {nstruments according to their manu-
facturers operating manuals for sopans approoriate to
the test requirements (Section 3.3). Calibrate the
instruments at least at the start and end of the

day's testing.

Record the ambient barometric pressure and temperature

after each vehicle test.

Take five samples of gasoline from the undergrounc
tank in accordance with ASTM Method D270-65 and
determine their RVP by ASTM test Fethod D323-72 or
the Chevron micro-technique. Repeat atter each fuel

delivery to the underground tank.

At the start and end of the test days, record the

liquid volume readings on each gasoline pump at the
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service station., for svstems using an inCineialor,
record the meter reading of the positive-displacenent

meter installed in the vapor line to the ancinerator.

At the start and end of the test period, record the
positive~displacement vapor meter readings of the
meters in the vents. Monitoring of vent emssions

shall be 24 hours per day.

3.2.2.17 Leak Check of vehicle fuel tanks to be done prior

to vehicle tests is described below.

(a) Connect device for determining vehicle tank

Jeak rate to vehicle fill-pipe.

(b) Open main valve on the nitrogen supply bottle
and adjust the needle valve until the
pressure in the fill neck reaches one half

(1/2) inch water (gauge) and is stable.

(c) Determine the rate at which vapor is leaking
by either timing a volume of 0.1 ft.3 or hy
selecting a time period of 15 seconds. which-
ever results 1s a smatler volume being trans-
ferred to the vehicle tank. Record readings.

If a stable pressure cannot be maintained

due to too large a leak, note this.

(d) Remove device from the vehicle f113-pive and
proceed with the procedures as described in

Section 3.2.2.2.



(e)

If a leak-rate greater than 0.9 cfm is
determined the vehicle may not be a base-
linc vehicle and 't» poct turting lenk

check need not be conducted.

3.2.2.2 Tie following steps are for perfoinning the

individual vehicle tests.

(a)

All dispensing from any nozzle not being
tested, but connected to the same vapor
return line as the test nozzle, must be done
carefully by a service station attendant and
not be a self-service custorer. This
rrocedure applfes regardless of the mcde of
uperation used durirg the 99-dyy relvabality
period., Even if certifazation o Vet g
sought for a totally rariatded sytem ol -
is to be used in the so'f-see oo wode, ali
dispensing during the '3)-tar - ¢ cxenpt
dispensing which is done with the test
nozzle, must be done very carefullv hy an

attendant,

For each vehicle tested insert a thermorounle
1nto the vehicle tank, ensyre thrrmocnunle
comes in contact with t=e )1qu»d, allow
sufficient time for the instrument to stabilisne,
and record the imithal temperature of aasobine

noats fuel tank.,
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{¢) Instruct station attendant or self-service
customer to connect nozzle. MNote the type
of fit obtained and note the make, madel and
year of vehicle being tested. The note on
the type of fit ohtained shculd include:

1) whether or not the nozzle could be

latched,

2) problems encountered when inserting the

nozzle, and

3) whether or not the nozzle was hand-held.

(d) Record the initial positive-dispiacement
meter reading, turn chart recorders on, and
verify operation of sensors. Set HC sample

flowrate to approximately 500 cubic centimeters

per minute.

(e) Instruct station attendant or seif-service
customer to start fueling vehicle at the

oaximum desired automatic flow-rate. Record

the setting.

(f) Indicate on charts and/or other data printouts

the point at which fueling commences.

(g) Record the dispensed liquid and returned
vapor temperatures and record the positive-
displacement meter readings at five gallon

intervals, Indicate on the chart recordings
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the point at which each five gallon 1ncrement
1s passed. Take background explosimeter

reading;

Use explosimeter to detect any leaks 2t

the nozzle-fillpeck interface  (Warn

Derson Pispensing 5asoline that an explos:-
meter whl] be used and this 15 not to affect

the person's normal mode of operation.)

Ind1catﬁ on the chart recordings the point

at which fueling 15 termrated. Need a
mimimum of four gallons of fue/ dispersed for
an acceptable test  Thic 17 to ailow for

instrumentation rocpante, Ty L i

Cecord the total gallons dispanted and tha
final positive-displacement meter readings.
Mote any incidents of "spitbdcy:” or sealls
Note the combustible cas detector readings.
Instruct station attencant or 3524 <odice

customer not to divturh the nnsote

The post-fueling leak rate checl 15 ngo* to he
conducted for vacuum assisted systems  Ttops
{a) through (e) are for leak rate cheik ‘or
displacement systems.

(a)

Close the valve in the vapar return line
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under test so that the vapor return line is
closed to gas flow. (Be sure HC analyzer

sample pump has been turned off.)

Open the main valve on the nitrogen supply
bottle and adjust the needle valve until the
pressure in the fillneck is at the desired
level and is stable. It is suggested that

the leak rate be determined at three fillneck
pressures, one point below the average pressure
experienced during fueling, one at average

pressure and one above average pressure.

Determine the rate at which vapor is leaking
by timing a convenient volume (suggest a
minimum of 0.1 ft.3 or 15 seconds). Mark

the chart pressure trace at the start and
finish of each timed interval. Record the
time and volume. Repeat for each pressure
setting. [f a stable pressure cannot be
maintained due to too small a leak (probably
through vehicle's evaporative emission contro)
system) so note. [f the pressure experienced
during the fueling cannot be obtained because

the leak is too large, note this also.

Remove the nozzle from the vehicle fillneck

and replace on the gasoline oump. Purge HC



3.2.2.14

3.2.2.Y

Continue tests for the test <arple

shall be statistically representative of

analyzer system and zero pressyre transducers,

fipen the valve in the vapor retuyrn line.

“easure the final temparatyre of the gasoline

in the vehicle tank and re-ord

The sample

the

vehicle population, weighted according to vehicle

miles travelled (Section 3.4},

(a)

At

The vehicle population 15 to meet the specified
vehicle matrix within three vehicles. The

test vehicles are to be selected on a first-in-
first tested basfs. The exception to this 1s
when a vehicle is rejected far ane of the

reasons in {b) below,

The cnly acceptable reasons far rejection cf

(1) inccmplete tost duta,

A vehicle are:
(2) vehicle has been modified 1n the

vicinfty of the fill-pioe openirqg or venicle
Fill-pipe has been modr€ind or damgand, /0
vehicle test matrix cateqgrry already fu71,

(&) léss than required minimum fuel dispensed,

(5) vehicle did not have fill-nipe cap upon

arrival at station.

the end of the testing determine the number ot

baseline vehicles (those vericles which met the
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condftions of 3.2.3 (g)) if this number is not

40 or more continue testing until this number

is obtained. These additional vehicles will nnly
he used in estinating actual vehicle emissions
and will not be used in calculating the system
efficiency. (Any additional baseline vehicles

have to meet the conditions in 3.2.3 (g).)

3.2.2.6 Any test vehicle which had an initial vehicle
tank temperature more than 100F outside the
range of temperatures for the baseline vehicles

will be discarded from the test fleet.

3.2.2.7 Record pressure of the vehicle tank and the
underground tank during various rates of fueling
and determine the pressure drop in the line from

the nozzle to the underground tank.

3.2.3 Calculations
(a) Volume of gas transferred to underground tank during

vehicle fueling.

Ve x 520 x (Py + 0H./13.6)
Vrs = T, x 20.92

Where:

V.o = Volume of gas corrected to 60°F and 29.92 in.
Hg. passing through dry gas meter in

nozzle vapor line for each vehicle, Ft.3.
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Vr = Actual volume of gas passing through the
dry gas meter in the nozzle vapor line
for each vehicle. ‘Lurrected for amount

of vapor removed for the hydrocarhon

analysis, Ft.3.

Py = Average barometric oressure, 1in. Hg.
AH, = \verage manometer pressure, in. HZO'
Tr = Average temperature in the nozzle vapor

line, 9R taken at meter 1inlat.

Weight of gasoline vapor transferred to underground

tank during vehicle fueling.

Cpox Vpg x M x 454

r- 379

Wr = Weight of gasoline vapor transferred to

underground tank for each vehicle, Gm,

C, = Average fractional concentration of

hydrocarbons, decimal fraction.

v = From (a) above.

rs

M. = Molecular weight of hydrocarbon used to
calibrate hydrocarbon analyzer, 1bs/lu.

Mole.
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(c) Volume of gas dischordmd 40 it ot ...,,;H‘;m,&k/
,‘1

tank during vehicle fueficy,

Va x 520 x ﬂ

Yas " T, % 29.92

Where:
Yag = Tota) volume of gas discharged from
vent of the underground tank plus
from vent of control system {f a
vacuum-assisted system, corrected to

609F and 29.92 in. Hg, Ft3

¥y = Actual volume of gas passing through
dry gas meter, or meters, corrected for
amount of vapor removed for the hydro-

carbon analysis, red
Py = Average barometric pressure, in. Hg.

Ta = Average temperature of gas discharging

from vent, or vents, OR,

{d) Weight of gasoline vapor discharged from vent of
underground tank during vehicle fueling.

Ca X Vag x My x 454 Gy
Ma - 379 Gg

= Weight of gasoline vapor discharged

from the vent of the underground tank,
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plus from vent of control system if a
vacuum assisted system, weighted for
the gallons of gasoline sold through
the pump where vehicle testing occurs,

Gm.

Average fractional concentration of

hydrocarbons at vent, decimal fraction.
From (c) above.

Molecular weight of hydrocarbons compound

used to calibrate hydrocarbon analyzer,

1bs/1b.Mole.

Note: If an incinerator is used to
process vapors see Section 3.6
for calculation of incinerator

emissions.

Total volume of gasoline dispensed to

the test vehicles, gal.

Total volume of gasoline dispensed from
all the station pumps, gal.

[f the rate of volume emissions and the
hydrocarbon concentrations of the vent
emissions are not constant with time,
the product of C; x Yas must be inte-
grated with respect to time. Numerical

integration techninues are recommended.
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{e) Weight of gasoline vapor Jdisplaced during venicic

fueling of the test flcet.

Y
We = I, (6),

i=]
Where:

W = Baseline weight of total gasol:ine

vapor displaced during vehicle fueling,

Gm.

(EJ_ = From regression equations developed
i

from baseline vehicle data. Gm/gal.

(G)1 = Number of gallons transferred during

"{ th" fueling.

i = Individual fueling.
Note: For calcylating W, for baseline vehicles

use W, instead of [g}1 G-
{f) Efficiency of fueling contro) system.

n
[T Wey - Wyq) x 100
{=1

Ep =
uX

Where:

Er e Efficiency of vehicle fueling control

system, percent,

W. = From (b) above.



(9)

28

W = fFrom (d) above.

From (e) above.

a
>
#

Individual fueling.

-
H

Regression equations for estimating the actual
weight of gasoline vapor displaced during vehicle

fueling of the test fleet.

For a balance system, select those vehicles from the
total 1ist of vehicles tested which had: (1) complete
test data, (2) a pre-fueling leak rate of equal to

or less than 0.01 CFM, (3) a post-fueling leak rate
of equal to or less than 0.01 CFM, (4) explosimeter
readings for the fueling period equal to or less

than 0.1 LEL (except for a mamentary spike such as
the end of fueling). It is desireable that baseline
vehicles be those where "hands-off" fueling occurred,
however, this may not be possible due to the nature
or mode of operation of the system being tested.
These vehicles and their measured data will be used
to develop the regression equation to determine

{ % J: for a balance type vapor recovery system.

For a vacuum-assisted system, select those vehicles
from the total list of vehicles tested which had:
(1) a pre-fueling leak rate of equal to or less than

0.01 CFM, (2) a zero or negative pressure in the



IR EN =N NE B B B N e e

29

vehicle fillneck fur the fuciing periud, (s
explosimeter readings for the rueiing neeind rete. cowa/
to or less than 0.1 kL (except for a nomentary ,
spike such as at the eund of Fueiinu), and (41 a
complete set of data. These vehicies and the s
measured data will be used to develop the regression
equation to determine | % ] for a vacuum-assisted type
vapor recovery system. Using step-wise regression
techniques, determine a multi-variable linear
regression equation for the emissions from baseline
vehicles (those vehicles selected by the above
criterfa) using as the dependent varfable - grams

HC vapor per gallon of gasoline dispensed.

Wy

(gaTTons oF gasdTine dispensed to véhTETe‘ and 3z the

independent variables - the vapor pressure of the
dispensed gasoline, the infti1al temperature of the
gasaline tn the vehicle tank (7,), and the average
temperature of the dispensed gasoline {Td). An
equation of a different form (such as a quadratic)
or an equation using different independent variables
may be used 1f the alternate equation gives a

statistically better fit at the 0.0) level of confidence.
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3.3 Calibrations

3.3

3.3.2

3.3.3

3.3.4

Flow meters. Standard methods and equipment shall be used to
calibrate the flow meters. The calibration curves are to be
traceable to National Bureau of Standards (%3S) standards.
Temperature recording instruments. Calibrate daily prior

to test period and immediately following test period using ice
water (320F) and a known temperature source about 1OOOF
Pressure recording instruments. Calibrate pressure transducers

prior to the 100 vehicle Phase Il test with a static pressure

,calibrator for a range of -3 to +3 inches water or appropriate

range of operation. Zero the transducers after each individual
vehicle test.

Total hydrocarbon analyzer. Follow the manufacturer's instructions
concerning warm-up time and adjustments. On each test day nrior

to testing and at the end of the day's testing, zero the

analyzer with a zero gas (<3 ppm C) and soan with 30 percent

and 70 percent concentrations of propane. Prior to the Phase |

and Phase Il testing perform a comprehensive calibration in

the laboratory. Check the analyzer with several known
concentrations of propane to determine linearity. The HC
calibration cylinders must be checked against a reference

cylinder maintained in the laboratory before each field

test. This information must be entered into a log identifvinn

each cylinder by serial number. The reference cylinder must be
checked against a primary standard every sir months und the results
recorded. The reference cylinder is to be discarded when the
assayed value changes more than one percent. Any cylinder 15

to be discarded when the cylinder pressure drops to 10 percent

of the original pressure.
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3.3.5 A record of all calibrations made is to be maintained.

dcceptance of Systems
When a system is accepted, it will have certain phycical features

such as piping sizes and configurations whicn 1., ruve L3 Le wut. s rud
to accomodate the requirements of each installation. Because the
pressure drops and other characteristics nf the system are influenced
by these features and these in turn influence effectiveness, it may
be necessary to condition acceptance upon certain criteria which
account for physical parameters Such as pressure drops and fiow

rates. When systems are tested for acceptance, these parameters

will be ascertained.

Some of the conditions that may be imposed upon an acceptance are:

(a) Allowable pressure drop in the lines leading from the

dispensing nozzle to the underground tank.
(b) The method of calculating the pressure drop.
(c) The model of dispensing nozzle which may be used.
(d) The manner in which vapor return lines may be manifolded.

(e) The type of restriction to be placed on the vent of the

underground tank.

(f) The number of dispensing nozzles which may be serviced by a

secondary system.

(g) Allowable delivery rates.
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(h) Use of the system on full-service stations orly.

Test Sample

A total of 100 vehicles are required to be tested for determining

the efficiency of a phase Il system, The vehicle distribution based
on model year, vehicle miles travelled and manufacturer for use until
September 1976, is given in Table 1. An up-date table will be

issued in September of each subsequent year. Vehicles will be tested
as they enter the station ("first in" basis) until a specific

matrix block of the distribution is filled. Additional tested

cars that fit into a completed matrix block can be used as baseline
vehicles but may not be substituted for earlier complete tests.
Exception to this {s when mre than two identical vehicles arrive

to be tested, only the first two will be used. (An example of this
would be if three 1975 Impala station wagons come 'n for testing, only
the first two would be used unless one was rejected for other reasans
such as missing data.) The only other reasons for excluding a vehicle
from the test fleet are: (1) incomplete data for vehicle (missing
vehicle temperature, HC concentration, volume returned); (2) Tess
than require minimum fuel dispensed; (3) vehicle has been modified in
the vicinity of the fillpioe opening or has significantly damaged or
modified fuel tank filipipe; (4) vehicle was agreed upon hy applic~mt
and ARB as being unacceptable; (5) vehicle did not have fillpipe

cap upon arrival at station.
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3.6 Test Procedures for Dgtermining Incinarator Fmissions

3.6.1 Principle and Applicability

3.6.1.1

3.6.1.2

Hydrocarbon and carbon Jnax@d}’uonce«tvatiuns e
exhaust gases, and qas volumw A«A/ﬂﬁ Concentrat s
in the inlet vapor,:’m ,mt‘vz:'fﬁﬁz_ 1 Crred -
trations are measured. These values are used to

calculate the incinerator HC control efficiency and

mass emission rate based on a carbon balance.
Applicability: This method is applricable as & periormance

test method for gasoline vapor control incinerators

used at service station< equipped for Phase I and 1]

vapor control.

3.6.2 Test Scope and Conditions

3.6.2.)

Station Test Status: The procedure is designed to measure
incinerator control efficiency under conditions tht

may be considered normal for the station under test. All
dispensing pumps interconnected with or sharing the
contro) system under test shall remain open as is normal
for the station operation. Vehicles shall be fueled as

is normal for the test period. As underground tank
filling produces vapor volumes different from vehicle
tank fi{l1ling, no underaround tank filling should be
performed during the test period. A seperate test is

to be made to determine vapor control efficiency during

phase | operations.
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3.6.2.2 Fuel RVP: The RVYP of the fuel disoensed during
the test shall be within the range normal for the
geographic location and time of the year.
3J.6.3 Test Equipment
3.6.3.1 HC Analyzers: HC analyzers using flame fonization
detectors calibrated with known concentrations of

propane in air are used to measure HC concentrations

at both the incinerator inlet and exhaust. A suitable

continuous recorder is required to record real-time
output from the HC analyzers.

3.6.3.2 Sample System: The sample probe is to be of a
material unaffected by combustion nases (S.S5. 365)
The sample pump should be ¢il-less and leak-tight.
Sample lines are to be fnert, teflon is recommended.

A thermocouple (O-ZOOOOF) shall he used to monitor

sampling system,
3.6.3.3 Carbon Dioxide Analyzer: A nondispersive infrared analyzer
calibrated with known quantities of C02 in air is
~used to measure CO2 concentratinn. 1n the exhaust qa.

3.6.3.4 Other equipment is specified in Section 2.2 11

3.6.4 Test Procedure

3.6.4.1 Visual Inspection: Any visual emissions except for
steam, from vapor incinerators are an indication
of poor combustion. An incinerator shall not emit

arr contaminants (not including moisture) in such

\
l temperature of exhaust gases at the inlet to
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a manner that the opacity of the emission is

greater than 10 percent for « period ¢r periods
agyregrating more than one minute 10 any €0
consecutive minutes: crayzaten Mo §ﬁ/ﬂ¥:50v7/
opacity at any time. S%ou]d such visible emissions
from the exhaust be detected, the cuntrol systoy i:
unacceptable and the prebliem must be corrected and

an application made to the ARR for reconsideration

for certification,

Sample Location: The sampling point should be located
in the exhaust stack down-stream of the burner far
enocugh to permit complete mixing of the comtustion gaées.
for most sources, this noint 15 2t least el ;ht tank
diarmeters downstream of any interference and two
drameters upstream of the stack exit. There are many
cases where these conditions cannot be met. The
sample point should be no less than one stack diameter
from the stack exit and one stack diameter above the
high point of the flame and be at a point of maximum
velocity head as determined by the number of equal
areas of cross-sectional area of the stack. The
inlet sampling location is in the system inlet line
routing vapors to the burner. A HC sample tap, a
pressure sensor tap, and a thermocouple connection

to monftor qas temperature must be installed on the

inlet side of the volume meter,



3.6.4.3 Monitoring Eyuipment Set-Ups: Soan and calibrate all
monitors. Connect sampling nrobes, pumps and recorders
to the monrttors and mount %dWUIIHU’DrObPS tn thi
stack and at the inlet.

3.6.4.4 Measurements: Mark strip charts at the start of the

test period and proceed with -HC, CO,, and volume

2
measyrements for at least three burning cycles of the
system. The total sampling time should be at least
three hours. Sampling for HC's and £02 must occur
simultaneously. .At the end of each cycle, disconnect
CO2 instrument and obtain an ambrent air sample.

This step requires that the COZ irotrumcnt be
calitrated for the lower concentratinn< «perted
at ambient levels.

3.6.4.5 Gasoline Liguid Yolume: Record the gasnline liquid
dispensed during the test period.

3.6.5 Calculations:

3.6.5.1 Symbols

0., = (Carbon dio«ide concentration 11 the
¢ exhaust gas {ppnv).

CO2a = Average carbon dioxide roncentration
in the ambient air [ppnv)

HCi = Hydrocarbon concentrdation in the inlet
gas to the burner (pprmv as propane)

HC = Hydrocarbon concentrotion in the +xhaust
(ppmv as propane).

L = Gasoline Yiquid volume dispensed during
test period (aa)lnns)

p. = Static pressure at inlet meter (in Hq).

) Temperature of aas at inlet meter (OF).
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3.6.5.2{(a)

(b)

(c)
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Vi * IMVIQQVJAW‘ku/
F = Dilutron Fedtor
51.6x107° = Correction factor for qrame nf hydrocarhon

per gas volume parts per million propane

( SC ppmyv )
3 = Number of carbon atoms per propane molecule.

Calculate the standard total yas volume (Vq) at the
burner inlet for each test. (Standard temperature 60°F,

standard pressure 29.92 in lig)

v = V. éP. +29.92) 520 ()
s ity N7

i

Calculate an average vapor volume to liquid volume (v/1)

at the inlet for each test.

ga
d

A carbon dilution factor, F, ~an he calculated for the
incinerator using the inlet and outlet CO2 concentratiog,,
the inlet and outlet HC concentrations and the ambirnt

CO2 concentration. The important criterion for thi«
calculation {s that all the significant carbon sources

be measured. The values used in the calculation should
reoresent average values obtained from strip chart
readings using integration techniques. Some systems have
more than one burning mode of operation. For these it

is desirable to have high and Yow emission levels calculated.
This requfires that corresponding dilutfon factors, (v/L)
values and (m/L),, values be calculated for each period

in question. f . E%i_:wto,.hitﬁ, - -—{3)
e 2e 2a
B
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(d) The mass emission rate (m/L)e fs calculated using the inlet

{m/L), from eaquation [(3) and the carbon dilution factor’

;
from equation (4) The exhaust HC concentration will vary
with time and operation of the system. It is likely

that, 1n addition to an overall average mass emission

rate using an average Hci, several peak values of (m/L)e
will be required as discussed above. If some correlations
between HCi and HCe occurs oyer the burning cycle of the

system, this calculation should be used to show the

change in mass emission rate. (m/L)e = F (g%?) (m/L)i (a/qa1) (5)

(e) Mass control efficiency (%/E) can be calculated for an
average value over each test interval. [t represents
the reduction of hydrocarbon mass achieved by the incineratnr
system and this efficiency can vary depending on the Inisdinag

(F) (HC

cycle or the inlet loading. <€ = 100 U- TPC;%)] 6

3J.6.6 Calibrations

3.6.6.1 Total Hydrocarbon Analyzers: [flame fonfzation detectors
or equivalent total hydrocarbon analyzers are acceptatle

for mea for measurement of exhaust hydrocarbon concentrations.
Calibrotiuns should be performed “ollowing the manufacti: rr '«
Instructions for warm-up time and adjustrents. C(alibrition
gases shou'd be propane in hydrocarbon-free air of inowr
concentrations prepared gravimetrically with measur ed
mass quantities of 100 percent propane. A calibratron
curve shall be produced using a minimum of five (5)

prepared calibration gases In the range of concentratinng

expected during testing. The calibration curve shall
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be used in determininc worqurerd Yevels A rm.a 7Z$f‘?;
/

The calibration of the iasirument 'mpd nn* be prvdereed
on site, but shall be performed pr-cp to and Yo ! ot
following the test program. During the test progranm,
the HC analyzer shall be spanned on site with zero gas
(<3 opmv C) and with known cGncentrations of propane
in hydrocarbon-free air at a level near the highest

- »reited. The spanning procedure shall

concert ¢

be perts .. - -east twice each test day.

Carbon Dioxide Analyzer: Nondispersive infrared analyzers
are acceptable for measurement of evhaust CO? concentrations
Calibrations should be performed following the manufacturers'
instructions. Calibration gases should be !nosn
concentrations of CO2 in air, A calibration shali be
prepared using a minimum of five prepared calihrafo:

gases in the range of concentrations expected 'ha
calibration of the instrument need not be performed

on site but shall be performed immediately prior to

and immediately following the test program. During

the testing the analyzer shall be spanned with a known
concentration of CO2 in air at a level near the highest

concentration expected. The spanning procedure shall

occur at least twice per test day.

3.7 Alternate equipment and techniques may be used if prior approval fs

obtained from the ARB.
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FIGURE 3

FRE-FUELING LEAK CHECK NEVICE
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TABLE 1

Test Sample for Determining the Efficiency of Phase Two Systems by
Mode) Year, Vehicle Miles Travelled and Manufacturer

Percent Automobile Manufactured
Model Distribution
Year by VMT Genera) Ferd Chrysler American
Motors Motor Company Corporation Motors Corporation Imports

Pra 19,0 12 5 3 2 0 2

1970 5 ' 2 1 1 0 1

1971 7 2 2 1 0 2

1972 9 3 2 1 0 3

1973 10 4 3 1 0 3

1974 12 4 3 1 0 3

197¢ 15 5 4 1 1 5

1976 17 5 ‘ 2 1 5

1977 12 4 2 1 0 §

1978 1 0 0 0 0 0

October 1977



APPENDIX D

SOUTH COAST AIR QUALITY MANAGEMENT
DISTRICT RULE NO. 461



RULE 461 - GASOLINE TRANSFER AND DISPENSING (Amended January 16,1981)

(a) Gasoline Transfer Into Stationary Storage Containers (Phase

(b)

I) A person shall not transfer, or permit the transfer or

provide equipment for the transfer of gasoline from any

tank truck, trailer or railroad tank car into any stationary

storage container with a capacity of more than 950 liters

(251 gallons) unless the transfer is made to a storage

container equipped as required in Rule 463(a) or unless all

of the following conditions are met:

(1) such container is equipped with a permanent submerged
fill pipe, and

(2) such container is equipped with a '"CARB certified"
vapor recovery system, and

(3) all vapor return lines are connected between the tank
truck, trailer or railroad tank car and the stationary
storage container, and .

(4) the vapor recovery system is operating in accordance
with the manufacturer's specifications and the delivery
vehicle is maintained in a vapor-tight condition, in
accordance with Rule 462(c).

Gasoline Transfer Into Vehicle Fuel Tanks (Phase II)
A person shall not transfer, permit the transfer or provide
equipment for the transfer of gasoline from a stationary
storage container subject to the provisions of paragraph
(a), or from a storage container to which gasoline has
been transferred from another container subject to the
provisions of paragraph (a), into any motor vehicle fuel
tank of greater than 19 liters (5 gallons) capacity unless:
(1) the dispensing unit used to transfer the gasoline from
the stationary storage container to the motor vehicle
fuel tank is equipped with a "CARB certified" wvapor
recovery system, and
(2) the vapor recovery system is operating in accordance
with the manufacturer's specifications.

(¢) Additional Requirements

(1) Vapor recovery or vapor processing systems used to
comply with the provisions of this rule shall comply
with all safety, fire, weights and measures, and other
applicable codes or regulations.

(2) Vapor recovery systems required under paragranh (a)
or paragraph (b) shall at all times be maintained in
accordance with the manufacturer's specifications and
the CARB certification. 1In the event that the vapor
recovery system is not capable of being operated in
accordance with the manufacturer's specifications
or CARB certification the following appropriate action
shall be taken:

(A) For a breakdown (as defined in Rules 102 and 430) of
the central vapor incineration or processing unit,
all the provisions of Rule 430 governing breakdown
procedures, reporting requirements and operational
limitations shall apply.

(B) For problems associated with any vapor recovery,
storage, or dispensing equipment, other than a
breakdown of the central vapor incineration or
processing unit, provisions of Rule 430 (b) and
(d) shall apply.

-1-



ey,

As applied to gasoline transfer and dispensing operations,

the term "end of cycle' shall refer to the close of business

on the date the breakdown occurs.

(3) A person shall not perform or permit the '"pump-out"
(bulk transfer) of gasoline from a storage container
subject to paragraph (a) unless such bulk transfer
is performed in the manner prescribed for a Class V
facility under Rule 462 (vapor balancing), except that
vapor balance is not required where the container is to
be removed or filled with water for testing.

(4) Where any stationary storage container or dispensing
equipment was exempt from the provisions of paragraph
(a) or paragraph (b) of this rule prior to January
16, 1981, but is now required to comply with paragraph
(a) or paragraph (b), the owner/operator of such
container shall achieve compliance in accordance with
the schedule set forth in paragraph (e).

(5) A person shall not store, or allow the storage of,
gasoline in any stationary storage container with a
capacity of more than 950 liters. (251 gallons) unless
such container:

(A) complies with Rule 463(a); or
(B) is equipped with a permanent submerged fill pipe
and a "CARB certified" vapor recovery system.

(d) Exemptions

The provisions of this rule shall not apply to the transfer

of gasoline:

(1) Into or from any stationary container having a capacity
of 1,080 liters (550 gallons) or less, installed for
gasoline storage prior to March 1, 1977.

(2) Into or from any stationary container having a
capacity of 7,570 liters (2,000 gallons) or 1less

which:

(A) was installed for gasoline storage prior to March
5, 1975, and

(B) is equipped with a permanent submerged fill pipe,
and

(C) is not part of a facility which has any storage
container subject to paragraph (a) of this rule.

(3) Into any underground storage container installed prior
to March 5, 1975, where the fill line between the fill
connection and container is offset, as defined in
-subparagraph (f)(7), or where the top of the container
is 3.7 meters (12 feet) or more below ground level.

(4) Into or from any stationary container which is used
primarily for the fueling of implements of husbandry,
as such vehicles are defined in Division 16 (Section
36000, et seq.) of the California Vehicle Code, if
such container is equipped with a submerged fill pipe.
As used in this subparagraph (d)(4), "primarily" shall
mean more than 757% of the monthly throughput from the
container or dispenser.

(5) Into or from any stationary container used exclusively
for fueling agricultural wind machines.

(6) Into any stationary container installed or under
construction prior to January 9, 1976, which is exclu-
sively receiving gasoline from any loading facility which
is a Class IV facility under Rule 462, if such container
is equipped with a pe2rmanent submerged fill pipe.

-7



(7) From any mobile container used exclusively for refuel-
ing of vehicles or aircraft, and from any vehicle
fueling hydrant system which was in operation prior
to January 5, 1979.

(8) Into motor vehicles from any gasoline dispensing
facility in existence prior to March 5, 1975, which
is located in a structure where and the bottom of
the dispensers is at a lower elevation than the top
of the gasoline storage containers.

(9) Into or from any one or two stationary containers
comprising a single facility which is located in
Coachella Valley Area, was in operation prior to
January 16, 1981, and is used exclusively for non-

retail sales; provided that each container has a capacity

of 3,880 liters (1,025 gallons) or less and, if greater
than 2,080 liters (550 gallons), is equipped with a
permanent submerged fill pipe.

(10) Into or from any stationary container located in the
Joshua Tree Area or the Palo Verde Area, if such contain-

er is equipped with a permanent submerged fill pipe.

(e) Compliance Schedule

(£)

The owner/operator of any gasoline storage and dispensing
facility subject to subparagraph (c)(4) of this rule shall
comply with the rule in accordance with the following
schedule:

(1) Submit : March 1, 1981

(2) Negotiate: May 1, 1981

(3) Initiate : August 1, 1981

(4) Complete : September 1, 1981

(5) Assure ¢ October 1, 1981

Definitions
For the purpose of this rule, the following definitions are
included:

(1) "Gasoline vapors' means the organic compounds in the
displaced vapors, including any entrained liquid gas-
oline.

(2) A "motor vehicle" is any self-propelled vehicle regis-
tered or which requires registration for use on the
highway.

(3) A "gasoline storage and dispensing facility' means
an aggregate of one or more stationary storage con-
tainers, any of which is subject to the provisons of
paragraphs (a) or (b) of this rule, together with
dispensers and control equipment required by the
rule.

(4) For purposes of subparagraph (c)(4) and paragraph (e),
an owner/operator will be considered to be any
individual, corporation or organization which is
obligated to pay for required vapor control systems
whether through ownership, lease arrangement or other
contractual obligation.

(5) A "CARB certified" vapor recovery system is any Phase
I or Phase II vapor recovery system which has been
certified by the California Air Resources Board as
capable of recovering or processing displaced gasoline
vapors to an efficiency of ninety-five (95) percent or
greater. ‘

-3-
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(6)

(7)

(8)

A CARB certified '"Teed'" Phase I system shall also

be considered to meet this definition if it was in

operation prior to Januarv 16, 1981, or is installed

thereafter to comply with paragraph (c)(4) of this rule.

A "submerged fill pipe' is anv fill pipe, the discharge

opening of which is entirely submerged when the liquid

level above the bottom of the container is:

(A) 15.2 em. (6 inches), for containers filled from the
top,or

(B) 45.7 cm. (18 inches), for containers filled from
the side. .

An "offset fill line'" is any liquid fill line which

contains one or more pipe bends, and the horizontal

distance between the truck delivery connection and the
storage container fill opening is 6.1 meters (20 feet)
or greater.

The following terms, when used in a compliance schedule

mean :

(A) "Submit'" means submit to the Executive Officer a
final control plan which describes at a minimum the
steps that will be taken to achieve compliance with
the provisions of this rule.

(B) ''Negotiate' means negotiate and sign all necessary
contracts for vapor control systems, or issue orders
for the purchase of component parts to accomplish
the required vapor control.

(C) "Initiate'" means initiate on-site construction or
installation of vapor control equipment.

(D) "Complete' means complete on-site construction or
installation of vapor control equipment.

(E) "Assure'" means assure final compliance with the
provisions of this rule.



