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INTRODUCTION

The contents of this volume are the certification and test procedures
used by the Air Resources Board to approve gasoline vapor recovery

systems for gasoline marketing operations.
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1.

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 veﬁic?e fuel

tanks. ’
- R B %

The test procedures for determining the efficiency of systems for

ccﬁtro?ling gasoline vapors displaced during filling of underground

'.stor§ge 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 centrel is

then calculated from these values.

Tﬁe test procedureé for determiniﬁg the efficiency of systems to
control gasoline vapors displaced during vehicle fueling reguires
that the weight of vapors collected at the vehicle, corrected for
vent losses, be compéred to the potential mass-emission c%lcu?atéd
for that vehicle. A standard test sample of the vehicle pepulation

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

- »

[y



‘vehicles from which no Teak occurred. Potential emissions are
expressed as a function of the vapor pressures of the dispensed
fuel, the température of the dispensed fuel and the temperature
of the gasoline in the test vehicle tank. The relationship is
used as the baseline or reference from which the efficigncy of

a vehicle fueling vapor control system is evaluated.

The sampie of vehicles to be used for testing contro} systems shall
be comprised of vehicles representative of the on-the-road vehicle

.population in terms of vehicle miles travelled. g

The test wi}l'be'conducted during the normal operation of the service
station. For vehicle fueling at a se}fJéervce statfong %he 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 pricr to the 100 vehicle efficiency test, the

' entire‘vapor recovery syste@ is to be tested for leaks. imr-zeesrdanee
with-the—e%itavia*speeifieé~$n—?%éleflQ—Ghaa%ep-%~8ééehap%e%-4475
éeet#en—19l8r8§~é§}~and-}9}8=§é—€§}7;49~éke~SEa%e?#éwe—Ha%sha%ls—%egu-
latiersy The vapor piping system, including the storage tanks, dis-
pensing nozzles and hoses, shall be pneumétically tested to 150% of
the mawimen working pressure of the system, or to 10 inches of wvater
colwm pressure, whichever is greatest. Test pressure shall be main-
tained for not less than & wminutes, with the systiem sealed, with a

pressure drov nol to excced 105 of the test pressuve. An inert gas,
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e.q., nitrogen, stall bz used. Al no timz shall air bz used from en

external powzr sourcg to pressurize tha sysizm.

- -

In aadition, the tota?tullage snage shall
not be more than 6,000 gallons. During the pef%ormance test,
mainéenance, zdjustment, répladement of compgnents or othar such
alteration of the control system is nét z1lowad unless such act an
is spécificé??y called Tor in the system'g maintenance manual. Any
such alteration shall be recorded on the day on which tha a}teraticn
Was perfor“ad During thn'testing, the control sysieﬂ Uz}i ba
sea?ed in such a manner Lh t unauthorized nnxntenanue nay be

-

éetected. 1 jntenance is to be performad owly af;or notification of

the person in chargs of the test7nﬂ excn pt in case of an-emergency.

Unauth0r1zed‘maxntenanCe may be reason for irmediate failure of the

Ctest. | A ) bl ’

PRI -

For sysiemsrwhich are icdentical in design“aﬁé.iﬁciéda the sama
componéntsﬁés systéms.tested and fouid to comply with the test
'éﬁocedures, but differ, primariiy‘in s%za, the gwner or vendor -

may demonstrate comwpliance capability and obtain approval by

-hsubmitting‘engin aring and/or test datz demonstrating the re?a-l
tionship bebtwszen capacity and throughput of each cemponent who;e
ﬁézr ormance is a functicn of throughput; Examples of such com-

ponents include: blowers, catalyst, carbon or other adsorbant,

coempressors, heat nxch gsers, combustors, piping, etc. .

~



2. Underground Tank Fueling Test Procedure (Péése 1 Systems)
2.1 Principle and Appnlicebility
{a) Principle. During a fusl delivery, the voluma of
gasolina deliverad frem the tank truck to thé’under~
ground tank is recorded and tha concentration of gaso-

Tine vapor returming to the tank €ruck is measurad.

The weight of gasoline vapor dischargad frecm the vent
of the Qnderground_tank and, it applicable, from thé | .
vent of the vacuum assistéd secandary prccessin§ unit
éuriﬁg tha same period is determined.” The effiéiencﬁ

-~ of centrol is calculated frow these daterminations.

[P,

. e .

{b}- Applicability. The method is applicablie to all ..
ccntrc? systems wnich have a vapor Tine connecting

‘the undsrground tank to tha tan< truck. -

'

2 2 ﬁpparaiuc~i;_ e

(a) FG“ eafn vant 1nc1udxng rest ctad vents and vents of

e &

any proc2531ng units; e pos ive displacement mater,

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 ecuipped with an chkrmayic data gathering
system that can d1x,orﬂnLvaLﬁ~dxrﬂction of T! w and
records voluma vented in such 2 manner that this date

con ba correlated with simultencously-recordod hydrocarbon



concentration data. A manifold for metef‘out}et with
taps for an HC analyzer, a thermocouple¥®; and a pressure

sensor is to be used with the positive displacement

meter.

%

(b) Coupling for the vent vapor line to connect the gas

meter. Coupling to be sized for a minimum pressure drop.

(c) Coupling for the vent of the vacuum assisted secondary
pgocessing unit to connect the gas meter. Coupling to

‘be sized so as to create no significant additionate

pressure drop on the system. '

{(d} Coupling for tank truck vapor return line with thermo~
couple, manometeﬁ% and HC analyzer taps. Coupling to

be the same diameter as the vapor return. Tine.

{e} Coupling for tank truck fuel drop line with thermocouple

tap. Coupling to be the same diameter as the fuel Tine.

(f) Two {2) hydrocarbon analyzers (FID or ARB approved
equivalent) with recorders and with a capability of
measuring total gasoline vapor concentration of 100

percent as propane. Both analyzers to be of same

.

make and model:

* The-use-ef-the-werd-thermacouple-is-to-imply-tenperature
sensiag-deviee-threughout-this-pracedures
Wherever in tatls procedure tha use of a "thermocouple
18 specified, another cqually effectiive temperature
sensing device may altevnatively be used. | )

1 The-use-of-the-ward-manometor-is-te-imply-pressure-sensing
device-thranshoub-this-procedures :

Vi the wee of a manometort {s
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2.3

(g)

(r}
(i)

(3)

(k3

Procedure

(a)

(b)

;’.
Three {3) flexible thermocouples or thermistors

(0-150°F) with a recorder system.

Expldsimeter

- ¢

Barometer %

Three manometers or other pressure sensing devices

capable of measuring zero to ten inches of water.

Thermometer

)

The test for underground fueling will be conducted
under, as closely as feasible, normal conditions for
the station. Normal conditions will inciude delivery

time and station operating conditions.

Connect manifold to outlet of positive éisp?acement
meter and'éesu}ting to system vent of undevrground

tank using the coupler or if.the vent has.a restric-
tion, remove the restriction and connect the coupler,
manifold and the meter system to the vent and connect
restrictor to manifold outlet. If appropriate, connect
another manifold and meter to the vent of the vacuum .
assisted secondary processing unit, or,'if appropriate,
use E.P.A. stack sampling techniques. If the system
uses an incinerator to control emissions, use the ﬁest'

procedures set forth in Section 3.6. - .

L4



{c)

{d)

{e)

{f)

{9)

(h)

(i)

(3)

Connect the.HC analyzer with reco}der, thermocoup]e'
and manometer to the vent manifold. Calibrate the

equipment in accordance with Section 3.3.

Connect the couplers to the tank truck fuel and vapor

return lines.

Connect an HC analyzer with a recordér; a manometer
and a thermocouple to the taps on thé coupler on the

vapor return Tine. Connect thermocouple to the tap

" on the co#pler on the fuel line.

Connect tank truck fuel and vapor return Tines to

appropriate underground tank lines in accordance with

written procedure for the system.

Check the tank truck and all vapor return line

connections for a tight seal before and during the

“test with the explosimeter.

Record the initial 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.h The gas meter reading is to be taken at 120

second intervals.
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-

(k) Record at the start and the end of the tesf barometric

pressure and ambient tesperature.

(1) At the end of the drop, disconnect the tank truck
from the underground tank in accordance with manu-
facturers' instructions (normal procedure). Leave

the underground tank vent instrumentation in place.

(m) Continue recording hydrccarbonvconcentratioﬁs?
tempefatures, pressure and gas meter readings at
the underground tank vent and/or the exhaust of
any processing unit at 20—minute'iﬁterva1s. Do
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 instrumentation from the vent(s).
{0) Record volume of gasoline that is delivered.

{(p) Record final 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

3

vent.,



(b}

y ) Vvi X 520 X Py -
vsi Tvi X 29.92 .

Where:

Vvsi = Volure of gas dischargeé‘through "{ th" vent,
3

corrected to 60°F and 29.92 iﬁ. Hg; FtY.

*
1

ARY

Pb = Barometric Pressure, in. Hg. ' -

V,; = Volume of gas recorded by meter on "i th" vent,

corrected for amount of vapor removed for the
3

hydrocarbon analysis, Ft~.,

.

T = Average. temperature in i th" vent line, °R.™

¥i

The vent under consideration.

onte
i

VYolume of gas returned to the tank truck.

0.13376, (520 X [P, + 8H1)

S W iR

Where:

Vt = Yolume of gas returned to the tank tguck at
60°F and 29.92 in. Hg; Ft°.

Gt = Yolume of gasoline delivered, gal.

AH = Final gauge pressure of tank truck; in. Hg.

Tt = fAverage temperature of gas returned to tank

truck, °R,



y ) Vvi X 520 X PH .
vsi Tvi X 29.92

Where:

v Volume of gas discharged‘through " th" vent,

vsi
corrected to 60°F and 29.92 1in. Hg; Fts.

AN

Pb = Barometric Pressure, in. Hg.

V,; = Volume of gas recorded by meter on "i th" vent,
corrected for amount of vapor removed for the
hydrocarbon analysis, Ft3“.

Tvi = Average temperature in "i th" vent line, °R.™

The vent under consideration.

-ty
]

(b) Volume of gas returned to the tank truck.

0’1337Gt (520 X [Eb + 0H1)

Vg = T, X 29.92

Hhere:

Vt = Volume of gas returned to the tank truck at
60°F and 29.92 in. Hg; Ft°.

Gt = Volume of gasoline delivered, gal.

AH = Final gauge pressure of tank truck; in. Hg.

Tt = Average temperature of gas returned to tank

truck, °R.
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P = Barometric pressure, in. Hg.

b

' 0.1337 = Conversion factor gallons to Ft3.

(c) Collection efficiency B

v, X C,_ X 100

E =
(Vt X Ct) + Z[Cvi X Vvsi] .

r

Where E is the efficiency of control in percent.

V. = Form (b} above.

Ct = The average fractional volume concentration of
gasoline vapor in the return line to the truck
as determined by the hydrocarbon aralyzer,
decimal fraction.

Cvi = The average fractional volume concentration of
gqsofine vapors in the "% ih"lvent as determined
by the hydrocarbon analyzer, decimal fraction.

v = From (a) above.

vsi
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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
vehicles representative of the vehicle popu1at%on
to determine the ﬁﬁight of gasoline vapor returned
to the underground tank and the weight of vapor
lost through any vents in the system. Baseline
data (the weight of gasoline vapor displtaced per
gallon of gasoline dispensed for given temperatures
of the gasoiine in the yehicle‘tank and the dispensed
gasoline, and given va#or pressure o%’the dispensed
gasotine) are determined fram vehicles from -which
no significant leaks occurred during fueling. The
efficiency of the vapor recovery system is then
catculated by comparing the amount of Qapor 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 Gasoline Vapor Transferred to Underground
Tank and Discharged through Vent of Underground Tank and

Control System During Vehicle Fueling.
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3.2.1 Apparatus _
{a) Positive displacement meter Qith a capacity
of 3000 SCFH and a pressure drop of né more
than 0.05 inches water at 30 SCFH. If testing
is to be conduc%%d concurrently at more than
one pump, an additional positive-displacement
meter will be required for eac% additional
pump. The,poéitive displacement meter must

be calibrated at 10, 30, 50, 60, 90, 120,
180, 300, and 3000 SCFH. '

{b) A manifold, for connection to the nozzle vapor
tine at the nozzle, with ports for a thermo-
couple, a pressure sensor, and HC analyzer
sample line. A manifold, for connection to
the nozzle gasoline line at thg nozzle, with
a tap for a thermocouple. B set of these
manifold will bg %equfred for each pump to

be includéd in the test.

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

connected to the pressure transducer with 1/8

inch teflon tubing.



(d)

(e)

(£)

13

A manifold for the inlet to the positive
displacement meter with taps,fpr a thermocouple

and a pressure transducer.

A manifold for the outlet of the positive §i5~
placement meter. The manifold will have a éne

inch 1.D. valve for closing off flow to the

vepor retiurn line. Between the valye and positive
displacement meter will be a 1/4 inch 6§.3/8 inch
tap for connecting the flow system for pressurizing

the vehicle fifﬁ 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
regulating the bottle pressure to 1 psig, a needle
vzlve, two Magnehelic gauges‘(o - 30 and 0 - 10
inches water) for detenniaing the pressure uﬁ—
stream and downstream of the nééd?e valve, and

& dry gas meter {175 SCFH)}, alternately an adequate
f}éémeter);'a device for ensuring a.tigﬁi seal with
the vehicle fill-pipe, and a gose for supplying
pressure toﬂthe'Vehic?e tank. The device (see
Figure 3) is to have a tap for allowing monitoring

of the pressure in the fill-pipe during the Jeak

check. .



(g)

(h)

14

The préssure system for conducting the post-fueling
Teak réte check consists of & nitrogeh bottle (2000
psig), commercial grade, a control valve fbr regu-~
lating the botile pressure to 1 psig, a needle valve,

two Magnehelic gauges (0 - 30 and 0 - 10 inches water,

for determining pressuré upstream and downstream of

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

alternately an adequate flowmeter,

A positive displacement meter, with a capacity of
3000 SCFH, a pressure drop of no m§re than 0.05

inches at 30 SCFH, and equipped Qith automatic data »
gafhering system that can &ifférentiate direction

of flow and records volume vented in 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 uﬁiess thé vents can be manifolded togather
without affecting the vapor recovery system opera=-
tion. 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 instrunented.



(3

(k)

(1)
(m)
(n)
(o)

(p)

‘propane.

15

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

2

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

Two HC analyzers (Fga or ARB approved equivalent)
with recorders and with a capability of meésbring

gasoline vapor concentrations of 100 percent as

-

It is suggested that the recorder for the HC

analyzer to be used at the vent manifald be equipﬁza
with an event marker that will record when out-
brezthing occurs on the HC s£rfp chart. If néf, 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.
Barometer.

Thermometer.
Exp]osimet;r.

Containers for RVP samples.

N @

Apparatus for determining RVP by ASTM test method
D323-72, and/or apparatus for determining RVP by

the Chevron Rescarch Corporation's micro-technique.



3.2.2
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(q) Flexible thermocouple (0 - 150°F) or type for

dgtermining vehicle tank temperatures with

system to ensure contact with Tiquid.

Procedure for Determination of éaso]ine Vapor

Transferred to Underground Tank and Discharged

Through Vent of Underground Tank During Vehié?e

Fueling.

(a) Connect the appropriate manifolds to theﬂnozzle.

b) .

Connect a thermocouple, and an HC analyzer to
the manifold on.the vapor refurn side of the
nozzle. Connect a thermocouple and the gasoline
delivery line to the manifold on the gasoline
inlet side of the nozzle. Connect pressure

transducer Tline to the nozzle pressure tube.

Connect the appropriatevinTet‘ménifold to the
inlet of the positivé~disﬁiacement meter and
connect‘a thermocouple and pres;ure 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 outlet manifo?d; For a
balance system, connect a one»inch‘po}ypropy1ene
Tine from the outlet manifold on the vapor réturn

side of the nozzle to the inlet manifold of the

¢



{c)

(d)

'vehicie fuel tank. Connect 3/8 inch pressure

17

positive-displacement @eter, aqd connect a one-

inch polypropylene line from ﬁhe outlet of the one-
inch valve downstream cf 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 js operated normally.)

»

-

Connect the manifold with dry gas meter, thermo-
couple, and HC'ana1yzer to the vent of the ynder-
ground tank. If fﬁe vents éannbt be manifolded
together, when a vacuum-assisted system is being
tested, connect similar instrumentation to the
vent of the gasoline vapor control system. When

an incinerator is used to process gasoline vapors,
install the positive displacement meter and manifold
into the line to the incinerator. Connect HC
analyzer, therﬁocoupie, and présgure sensor to

manifold taps.

Assemble apparatus for conducting leak check of

supply hose and‘pressure sensor to leak check
device. Cornect supply hose to needle valve and
pressure sensors upstream and downstream of.
needle valve. Connect régu?ator to bottle of
nitrogen and cxhaust of regulator by 3/8 iﬁch

-

Tine to the needle valve.
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(e) Calibrate all instruments according to their
manufacturers operating manuals for.spans
appropriate to the test requirements (Section
3:3). Calibrate the instruments at least at

the start andignd of the day's testing.

(f) Record the ambient barometric pressure and

temperature after each vehicle test.-.

(g) Take five samples of gasoline from the underground
tank in accordance with ASTM Methpd D270-65 ahd
determine their RVP by ASTM test Method D323-72
or the Chevron micro-technique. Repeat éftgr each

fuel delivery to the underground tank.

:(h) At the start and end of the test day, record the‘
Tiquid volume readings on each gasoline pump at

the service station. For systems using an incin-
erator, record the meter reading pf the positive-
displacement meter installed in the vapor line to

the incinerator.

(i) At the start and end of the test period, record
the poéitivefdistacement vapor meter veadings of the
meters in the vents. Monitoring of vent emissions

shall be 24 hours per day.



3.2.2.1 Leak check of vehicle fuel tanks to be dene’

prior to vehicle tests is described below,

(a)_

{b)

(c)

{d)

(e)

Connect device for determining vehicle

tank. Teak rate to vehicle fill-pipe.

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.

Determine the ygte'at which vapor is
leaking §y_either timing a volume of.0.1
ft.3 or by selecting a time period of 15
seconds, whichever results in a smaller
volume being transferred to the vehicle
tank. Record readipgs::.lf a stable |
pressure cannot be maintained due te too

large a leak, note this.,

Remove device from the vehicle fill-pipe

and proceed with the procedures as described
in Section 3.2.2.2. '
If a leak-rate greater than 0.01 cfm is
determined the vehicle may not be a base-

Tine vehicle and the post-fueling leak

check need noti be conducted.



20

3.2.2.2 The following steps are for performing the

individual vehicle tests.

(a) A1l dispensing from any nozzle not

(b)

being tested, but connected to the

same vapor retur;r}ine as the test
nozzle, must be done carefu\1¥ by a
service station atténdant and not bey

a seif—service.customer. This procedure

éép?ies regardless of-the mode of opera-

.tion used during the 90-day reliability

period. Even if certification is being
sought for a totally manifolded system
that is to be used in the self-service
mode, all dispensing during the 100-car
test, except dispensing which is done
with the test nozzley mdét be done very

carefully by an-attendant.

For each vehicle tested insert a thermo-

couple into the vehicle tank, ensure
thermocouple comes in contact with the
liquid, allow sufficient time for the:
instrument to stab%?ize: and record the

initial temperature of gasoline in its

fuel tank.

%a



(c)

(d)

(e}

(f)

21

Instruct station attenganf or self-
service customer to éonnect nozzle.
Note the type of fit obtained and note
the make, model and year of vehicle

being tested. The note on the type of

fit obtained should include:

1) whether or not the nozzle could be
Tatched, B
2) problems encountered when inserting

the nozzle, and ¢

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

Record the initial positive-displacement
meter reading, turn chart recorders on,

and verify operation of sensors. Set HC

~sample flowrate to approximately 500 cubic

centimeters per ‘minute.

’

Instruct'§tation attendant or self-service
customer to start fueling vehicle at the

maximum desired automatic flow-rate. Record

the setting. . ‘

Indicate on charts and/or other data prinf-

outs the point at which fueling commences.



(g)

(h)

22

Record the dispensed 1iquid and returned
vapor temperatures and record the positive-
displacement meter readings at five gallon
intervals. Indicate on the chart recordings
the point at which each five ga11on.incre-

ment is passed. Take background explosi-

meter reading.

Use explosimeter to detect any leaks at

the nozzle-fillneck interface. (Wasn

person diépensing gaso1}ne that an explosi-
meter will be used and this is.not to affect

the person'’s normal mode'of'operation.)

Indicate on the chart recordings the point
at which fueling is terminated. Need a

minimum of four gallons of fuel dispensed

Afor an.acceptable test. This is to allow

for instrumentation respdnses to stabilize.

. Record the total gallons dispensed and the

final positive-displacement meter readings.

1

Note any incidents of “spitbacks" or spills.
Note the combustible gas detector readings.
Instruct station attendant or self-service

customer not to diﬁturb the nozzie.
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3.2.2.3 The post-fueling leak rate check is not

to be conducted for vacuum assisted systems.

Steps (a) through (é) are for leak ra{e

check for displacement systems.

(a)

(b)

(c)

A

Close the valve in the vapor return

Tine 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 ﬁain valve on.the nitrogen
supply battle-and adjust the meedle-
valve until the pressure in the fill-
neck is at the desired level and is
stable. It is suggested that the

teak rate be detgrmineé at three
fi??nepk-pressures, one point beTow

the averagé pressure experienhed

during fueling, one at average pressure

and one above average pressure.

Determine the rate at which vapor is.
Teaking by timing a convenient volume

{(suggest a minimum of 0.1 t.3 or 15

seconds). Mark the chart pressure trace
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~at the start and finish of each timed
interval. Record the time and volune:.
Repeat for each pressure sétting. If
a stable pressure cannot be maintained
due to too small a leak (probably
through vehicle's gvaporative‘emission
control system) so ;ote. If the pressure

_experienced during the fue]%ng cannot be

obtained because the leak 1is too large,

note this also.

(8) Remove the nozzle from the vehicle fill-
neck and replace on the gasoline pump.
Purge HC analyzer system and zero pressure
transducers. Open the valve in the vapor

e

return Tine.

(e) Measure ihe final temperature of the

gasoline in the vehicle tank and record.

3.2.2.4 Continue tests for the test sample. The sample
shall be statistically representative of the .
vehicle population, weighted according to o

vehicle miles travelled (Section 3.4 &).
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(a) The vehicle pépu?ation is to meet
thé specified vehicle matrix within
three vehicles. The test vehicles
are to be selected on a first-in-first
tes®d basis. The exception to this is

when a vehicle is rejected for one of

the reasons in (b) below.

r

(b) The only acceptable reasons for rejec-
tion of a vehicle are: (1) incomplete
test‘data; (2) vehicle has been mod?fied
in the vicinity of the fill-pipe opening
or vehicle f11i~pipe has been éodified
or damaged, (3) vehicle test matrix

" category already full, (4) less than
required minimun fuel dispensed, (5)

vehicle did not have fill-pipe cap upon

arrival at station.

3.2.2.5 At the end of the testing determine the
number of baseline vehicles (those yehic1eg
which met the conditions Qf 3.2.3 (g)) if
this numberfis not 40 or more, continue
testing until this number is obtained.
These additional vehicles will only be used
in estimating actual vehicle emissions and

¢

L3
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will not be used in calculating the system
efficiency. (Any additional baseline vehicles

have to meet the conditions in 2.2.3 (g).

3.2.2.6 Any test vehicle which had an initial
&
vehicle tank temperature more than 10°F
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 deteﬂn§ne the pressure drop
in the liné from the nozzle to the under-

ground tank.

3.,2.3 Calculations

(a) Volume of gas transferreéd to underground tank

during vehicle fueling.

oo Yy X 520 % (P + £4/13.6)
rs - Te x 29.92

Where:

.

Vg = Volume of gas corrected to «60°F and
29.92 1in. Hg. passing through dry gas
meter in nozzie vapor line for each

vehicle, Ft.3. . . .
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Vo = Actual volume of gas pas;ing through
- the dry gas meter in the nozzle vapor
line for each vehicle. Corrected for
amount -of vapor rempved for the hydro-

"carbon analysis, Ft.3. .
P, = Average barometric pressure, in. Hg.
Ay = Average manometer preséure, in. HoO.

Ty = Average temperature in the nozzle vapor

line, °R taken at meter inlet.

Weight of gasoline-vapor transferred to under-

ground tank during vehicle fueling.

Cp x Vpg X M. x 454
Wy = 379

Weight of gasoline vapor transferred to

W, =
underground tank for each vehicle, Gm.
€. = Average fractional concentration of
hydrocarbons, decimal fraction.
Vs = From {a) above.
My = Molecular weight of hydrecarbon used to

calibrate hydrocarbon analyzer, 1bs/1b.

Mole.
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Volume of gas discharged from vent of
underground tank during vehicle fueling.

Vo = Va x 520 x Py
as  Ta x 29.92

Where:

Vas = Total volume of gas disgharged from
vent of the underground éank pabs .
from vent of control system ff a
vacuum-assisted system, corrected to

60°F and 29.92 in. Hg, Ft.3.

V5 = Actual volume of gas passing through
dry gas meter, or meters, corrected
fqr amount of vapor removed for the

hydrocarbon analysis, Ft.3.
P = Average barometric pressura, in. hg.

Ty = Average temperature of gas discharging

from vent, or vents, °R.

Weight of gasoline vapor discharged from vent
of. underground tark during vehicle fueling.

W -CaXVasXMaX‘QSde
a = 379 6g

Ce

i1
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Hy =

e

= From (c) above. .
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Qeigh% bf gasoline vapor discharged
from the vent of the underground tank,
plus from vent of control system if a
vacuum-assisted system, weighted for
the gallons of gasoline sold {hroqgh
the pump where vehicle testing occurs,

-

GI“O

Average fractional toncentration of

hydrocarbons at vent, decimal fraction.

Molecular weight of hydrocarbons com-
pound used to calibrate hydrocarbon

analyzer, 1bs/1b. Mole.
Note: If an incinerator is used to-
pﬁocesé vapors, see Section 3.6

for calculation of incinerator

emissions..’

Total volume of gasoline dispensed to

the test vehicles,Agal.

Total volume of gasoline dispeused from
all the station pumps, gal.
Note: 1If the rate of volumg emjssions

and the hydrocarbon concentrations
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of the vent emissions are not
constant with tine, the‘product
of €3 x Vgg must be %ntegrated
with respect 4o time. Numerical

iﬁ?egration techniques are recommended.

.

Weight of gasoline vapor dispiaced during vehicle

fueling of the test fleet. .-

n oy
wx = I ['[_‘].1 (G)'l

i=1 ®
Where: ) .

Hy = Baseline weight of total gasoline vapor

displaced during vehicle fueling, Gm.

E%}i: From regression equations developed from

- baseline vehicle data. Gm/gal.

(G)5= Humber of ga11065 transferred during
"§ th" fueling. '
i = Individual fueling.

Note: For calculating Wy for baseline

vehicles, use Wpy instead of

U *
I &



(f)

31
Efficiency of fueling control system.

i
{E Wpg - Hy3) x 100

__i=]
Er = T
Hhere: & )
Er = Efficiency of vehicle fueling control

system, percent.
Wy = From (b) above.

From (d) above.

wz
n

From (e) above. . .

=
bad
1

Individual fueling.

o
L]

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

vehicle fueling of the test fleet.

13

For a balance system, select those vehicles

‘ from the total 1ist of vehicles tested which

had: (1) compiete test&datét (2) a pre«fueling -
leak rate of equ$1 to or less than 0.01 CFM,
{3) a ﬁost~fue13ng leak rate of equal ta or
less than 0.01 CFM, (4) explosimeter readings
for the fueling period equal to or less than

0.1 LEL {except for a mongtary spike such as

-« .« *

IS
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the end of fueling). If is desi}eab7e that
baseline vehicles be those whe?e “hands-off"
fueling océurred;‘however, this may not be
possible due to the nature or mode of opera-
tion of the system being tested. These
vehicles and their measured data will be used
to develop the regression equation to dé?gr~

mine [ % ]; for a balance type vapor recovery

system. ‘ o . .

For a vacuum-assisted system, select those
vehicles from the total 1ist 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

~ vehicle fillneck for the fueling period,

(3) explosimeter readings for the fueling
period equal to or 1éss than 0.1 LEL (except
for 2 monetary spike such as at the end of
fueling), and (4) a complete set of data.’
These vehicles and'their measured data wiil
‘be used to deve?&p the regression equation
to determine [-% J: for.a vacuum-assisted
type vapdr recovery systed. Using step-wise
regression techniques, determine a mulii-

variable linear regression cquation. for the
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emissions from baseline vehicles (those
vehicles selected by the above criteria)
using as the dependent variable - grams

HC vapor per gallon of gasoline dispenseds
%
_ ( W,
gallons of gasoline dispensed to vehicle

)

and as the independent variables - the vapor
pressure of the dispensed gasoline:‘the
initial temperature of the gasoline in the
vehicle tank (T,),. and the average tempera-«
ture of the dispensed gasoline (Tg). An
equation of a differeﬁf form (such as a

: duadratic) or an equation using different
independent variables may be used if the

alternate equation gives a statistically

better fit at the 0.01 level of confidencq.

3.3 Calibrations

3

3.3.1 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 (NBS) standards.

3.3.2 Temperature recording instruments. Calibrate daily
prior to test period and inmediately following test

period using ice water (32°F) and a known temperature

<

source about 100°F.

[y



3.3.3

3.3.4

34

Pressure recording instruments. Calibrate pressure
transducers prior to the 100 vehicle Phase II test
with a static pressure calibrator for a rahge of

-3 to +3.inches water or appropriate range of opera-

tion. Zero the transducers after each individual

vehicle test.

o

Total hydrocarbon analyzer. Follow the manufacture}’s
instructions concerning warm-up time and adjdgtments.
On each test day prior to testing and at the end of
the day's testing, zéro the analyzer with a zero gas
(<3 ppm €} and span with 30 percent and 70 percent
coﬁcentrations of propane. Prior to the Phase I and
Phase II testing perform a comprehensive calibration
in the taboratory. Check the analyzer with several
known concentrations of propane to determine linearity.
The HC calibration cylinders must be checked against a
refereﬁce cylinder maintained in the- laboratory before
each field test. Thig information must be entered
into a log identifying each cyiinder by serial number.
The reference cylinder must be chécked agaiﬂs% a
primary standard every six months and the results
recorded. The reference cylinder is tp be discarded
when the assayed value changes more than onc percent.
Any cylinder is 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.

Acceptance of Systems

When a system is accepted, it will have certain physical
features such as piping sizes and configurations which may
have to be modified to accomodate the requirements of ééch
installation. Because the pressure drops and other charac-
teristics of the system are influenced by these features
and these in turn influence effectiveness, it may be’
necessary to condition acceptance upon éertain criteria
which account for physical parameters such as pressure
drops and flow rates. When systems are tested for accep-

tance, these parameters will be ascertained.

Some of the conditions that may be imposed upoen an

acceptance are:

{a) Allowzble pressure drop in the lines leading from

" the dispénsing nozzle to the underground tank.
(b} The method of calculating the pressure drop.

(c) The model of dispensing nozzle which.may be used.

(d)

(e)

The manner in which vapor return lines may be manifolded.

The type of restriction to be‘placed on the vent of the

~ underground tank.
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(f) The number of dispensing nozzles which may be
serviced by a secondary system.

(g) Allowable delivery rates.

¢

“(h) Use of the system on full-service stations only.

Test Sample N

A total of 100 vehicles are required to be tested for
determining the efficiency of a Phase II system. The
vehicle distribution based on model year, vehicle miles .
trave1led and manufacturer for-use until, September 1976
is given in Table I. An up-date ta§1é will be issueg in
September of eaqh subsequent yea}. 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 matfix
block can be used as baseline vehic]eglbut may not be

substituted for earlier complete. tests. Exception to

‘this is when more 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 wagon%

come in for tesiing, only the firét two would be usgd
unless one was re}ected for other reasoné 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

1
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returned); (2) less than require minimum fuel dispehsed;

(3) vehicle has béen nodified in the vicinity of the

fillpipe opening or has significantly &amaged or modified
fuel tank fillpipe; (4) vehicle was agreed upon by applicant
and ARB as being unacceptable; (5) vehicle did not havg fi1l-

pipe cap upon arrival at station.

3.6 Test Procedures for Determining Incineration Emissions

3.6.1 Principle and Applicability

3.6.1.1 ‘Hydrocarbon and carbon.dioxide concentraticns
in the exhaust gases, and gas volume and HC
concentrations in-the inlet vapor,'and ambient
carbon dioxide concentrations are measured.
These values are used to calculate the incin-
erator HC control efficiency and mass emission

rate based on a carbon balance.

3.6.1.2 Applicability:  This methed is applicabie
as a performance test method for gasoline

vapor control incinerators used at service

.

stations equipped for Phase I and II vapoé

Y

.control.

3.6.2 Test Scope and Conditions

3.6.2.1 Station Test Status: The procedure is

- designed to measure incinerator control

- v

-



38

efficiency under conditions that may be
considered normal for the station under
test, vAlT dispensing pumps interconnected
with or sharing the control system under
test sha?ﬁ remain open as is normal for
the station operation. Vehicles shall be
fueled as 1is nonn§1 for the test period.
As underground tank filling proébces vapor
volumes different from vehicle tank filling,
no underground tank fi111ng‘§hou]d be pct-
formed during the test period. A separate

test js to be made to determine vapor control

efficiency during Phase I operations.

3.6.2.2 Fuel RVP: The RVP of the fuel dispensed
during the test shall be within the range

normal for the geographic location and time

of the year.
3.6.3 Test Equipment

3.6.3.1 HC Analyzers: HC analyzers using flame
ipnization detectors calibrated with known
concentrations of propane in air are used to
measure HC concentrations at both the incin-
erator inlet and exhaust. A suitable con-
tinuous recorder is required to record

real-time output'from the HC analyzer.
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3.6.3.2 Sample System: The sample probe is to be

"3.6.3.3

3.6.3.4

of a material unaffected by combustion
gases (S.S. 365). The sample pump should
be oil-less and leak-tight. Sample lines
are to b&,inert, teflon is recommended.

A thermocouple (0-2000°F) shall be used
to monitor temperature of exhaust gases

at the inlet to sampling system.-

Carbon Dioxide Analyzer: A nondispersive

%o

infrared analyzer calibrated with known

quantities of COp in air is used to measure

% e

€02 concentrations in the exhaust gas.

Other equipment is specified in Section 3.2.1.

3.6.4 Test Pfocedure

3.6.4.1

Visual Inspection: A&y visual emissions
except for steam; from vapor incinerators
are an indication of poor combustion. An
incinerator shall not emit air contaminants

(not including moisture) in such a manner

«that the opacity of the emission -1is greater

_than 10 percent .for a period or periods
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aggregating more than cne minute in any
60 consecutive minutes; or greater than

40 percent opacity at any time. Should
such visible emissions from the exhaust

be deteé?ed, the control system is unac-
ceptable and the problem must be éorrected
and an application made Fo the ARB for

.

reconsideration for certification. -

Sample Location: The sampling point shquld
be 1opatea in ‘the exhaust stack down-stream
of the burner far enough to permit complete
mixing of the combustion gases. For most
sources, this point is at least eight stack
diameters downstream of any interference

and two diameters upstream of the stack exit.
There are many cases where these conditions
cannot be met. The samp1e=po§nt 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 poiné of '
maximum ve?pcity head as determined by the
number of equal areas of cross-sectional

area of the stack. The inlet sampling Toca-

tion is in the system inlet Tine routing

®
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vapors to'the burner. A HC sample tap,

@ pressure sensor tap, and a thermocouple.
connectioq to monitor gas temperature
must be_ihsta11ed on the inlet side of

[4

the volqgf meter.

Monitoring Equipment Set-Ups: Span and
calibrate all monitors. Connect sampling

probes, pumps and recorders to the monitors

~and mount sampling probes in the stack and

-]

at the inlet.

Measurements:_ Mark strip éharts at the |
start of the test perjod and proceed with
HC, CO2, and volume measurements for at

least three burning cycles of the system.

The total sampliing time sholld be at least

" three hours. Sampling for HC's and CO»

must occur éimu?taneous?y. At the end of
each cyc?é, disconnect CO, instrument and
obtain an ambient air sample. This step
requires that the COp instrument ge cali-

brated for the lower concentrations expectéd

at ambient levels. .
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€p

3.6.4.5 Gasoline Liquid Volune: Record the

test period.
3.6.5 Calculations

3.6.5.1 Symbols
COZ =

C02a =
HC3 =

HCa =

51.6x10-6 =

gasoline liquid dispensed during the

Carbon dioxide concentration
in the exhaust gas (ppmv).

Average carbon dioxide
concentration in the ambient

air (ppmv).

Hydrocarbon concentration in
the inlet gas to the burner
(ppmv as propane).

Hydrocarbon concentration in the
exhaust (ppmv as propane}.

Gasoline liquid volume dispensed
during test period (gallons).

Static pressure at inlet meter
(in Hg).

Temperature’ of gas at inlet
meter (°F).

Inlet gas volume (ft3).

3

Dilution Factor ‘

Correction factor for grams of
hydrocarbon per gas volume parts
per million propane

.9 .
6(55?7’&ppmv))

Number- of carbon atoms per
propane.molecuic.
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3

3.6.5.2(a) Calculate the stendard total gas volume

(b)

(c)

(Vg) at the burner inlet for each test.
(Standard temperature 60°F, standard

pressure 29.92 in Hg).

% .
Vs = Vi (ps + 29,92) 520 (1)

(T; + 460)  29.92

Caiculate an average vapo} volume to liquid

volume {v/1) at the inlet for each test.

]

(v/1); = .EKE C(seF) ' ' (2)
Lg gal

A carbon dilution factor, F, can be‘ca1cu1ated

for the incinerator using the inlet and outlet

€0, concentrations, the .inlet and outlet HC
concentrations and the ambient COp concentration.
The important criteriéﬁ %or this calculation is
that all tbe'sighificant cérbop sources be measured.

The values used in the calculation should represent

- average values obtained from strip chart readings

°

using integration techniqhes. Some systems have
mere than ope burning mode of operation. For
these it is desirable to have high and low

enission levels calculated. This requives that
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corresponding dilution factors (v/L) values
and (m/L};, values be calculated for each

period in question.

HC4 4
F = I
RCe + €05 ~L0,, (3)
—fe

The mass emission rate (m/L)g fs‘galculated
using the inlet (m/L); from equation (3) and
the carbon dilution factor from equation (4).
The exhaust HC concentration will vary w;kh
time and operation of the sysiem. 1t is likely
that, in addition té an overall aver;ge mass
emission rate using an average HC;, several
peak values of (m/L)y will be required as

discussed above. If some correlations between

HC; and HC, occurs over the burning cycle of the

system, this.-calculation should be used to show

the change in mass emission rate.

(mL), = F (HCey (m/L); . {g/gal) + (5)

Gy

Y

Mass control efficiency (% E) can be calculated
for an average value over each test interval.

It represents the reduction of hydrocarboﬁ mass
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achieved by the incinerator system and
this efficiency can vary depending on the
‘ loading cycle or the inlet loading.

r - (F) (HC,)
y43 100 [1- ”"(’P?C?Tq (6)

3.6.6 Calibrations

3.6.6.1 Total Hydrocarbon Analyzers: Flame ionization
detectors or equivalent tetal hydroca;bon ana-
lyzers are a;ceptable for measurement ofe
exhaust hydrocérbon concéntrétions. Caltibra-
tions should be performed following <he
manufacturer's instructions for warm-up time
and adjustments. Calibration gases should be
propane in hydrocarbon-free aff of known con-
centrations prepared gravimetrically with
measured mass quantitieé 6f 100 percenf propane.
A calibration curve shall be produced using a
minimun of five (5) prepared calibration gases
in the range of concentrations expected during
testing. The calibration éurve shall be uséd ‘

ir determining measured levels during testing.

The calibration of the instrument need not be

performed on site, but shall be performed:
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pfior to and inmedi&te]y following the test
program. During the test bﬁogram, the HC‘
analyzer shall be spanned on site with zero
gas {<3 ppmv C) and with known concenirations
of propane in hydrocarbon-free air at a Tevel
near the highest concentration expected. The -
spanning procedure shall be per{onned at least

twice each test day.

3.6.6.2 Carbon Dioxide Analyzer: Nondispersive infrared

analyzers are acceptqb1evf0r measurement of
exhaust COp concentrations. Calibrations.should
be performed following the manufacturer's instruc-
tions. Calibration gases should be known concen-
trations of €O, in air. A calibration shall be
prepared using a minimun of Five prepared calibration

gases in the range of céncéntrat?ons expected. The
calibration of the instrument need not be performed
on éite but shall be performed immediately prior to
and immediately following the test program. During
the testing the-ana]yzgr shé?l be spanned with a -
known concentration of C0p in air at a level near

‘ the highest concentration expected. The spanning

procedure shall occur at least twice per fest day.

3.7 Altemate equipment and techniques may be used if prior approval

is obtained from the ARE.
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INTRODUCTION

The contents of this volume are the certification and test procedures
used by the Air Resources Board to approve gasoline vapor recovery

systems for gasoline marketing operations.
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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 controliling gasoline
vapors emitted during the filling of storage tanks (Phase I} and
vehicle fuel tanks (Phase II). 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 be used to‘cevtify
individual system components, For systems which are identical 1in
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
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wl=

throughput of each component whose performance is & function of

throughput,

Definitions

A. Vapore<balance or displacement vapdr 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 I and/or Phase II
operations.

B. Vacuumeassisted or vacuum-assisted secondary system. A gasoline
vapor control system, which amplovs a pump, blower, or other
vacuum inducing devicess‘to collect and/or process vapors generated
during vehicle fueling (Phase II) operations.

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

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

E. Automatic Nozzle - A nozzle whichwill dispense fuel without being
hand~heid,

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.

= € tq

On-Stream Efficiency Factor = "5 -
[

5

Where ﬁs = System Time, Hours

tﬁ System Down-Time, Hours
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System Time - Hours that the system needs to be capabie 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 designed,

I1I. lGeﬂerai 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.

1v. Performance Standards

A.

The system shall compiete an operational test of. &t least 90 days.
During the test, replacement of components or alteration of the
control system is not allowed, except that the Executive 0fficer
may allow replacement or alteration of a component if the com-
ponent 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, HNo 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
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unauthorized maintenance or adjustment may be detected, Maintenance
or adjuétment is to be performed only after notification of the
person in charge of the testing, except in case of an emergency.

Unauthorized maintenance or adjustment may be reason for immediate

Ffailure of the test.

A system component submitted to the Executive Officer for evaluation

subsequent to July 1, 1977, may be subjected to & 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,

The system shall prevent emissien to the atmosphere of at least
20 percent or that percentage by weight of the gasoline vapors
displaced during the filling of the stationary stovage tank as
required by applicable air pollution contrel district rules and
reguiations. The percentages of control shall be determined as
described in Section 2.0 of the "Test Procedures for Determining
the Efficiency of Gascoline Vapor Recovery Systems at Service
Stations" as incorporated in Title 17, subchapter 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 reguired by ap;%%céb?e air pollution control 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 procadures in
Section 3.0 of the "Test Procedures for Determining the
"Efficiency of Gasoline Vapor Recovery Systems at Service Stations"
as incorporatgd in Title 17, Chapter I, subchapter S, Section

94000 of the California Administrative Code.

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 firve 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

certification by the Air Resources Board.

Prior to Afr Resources Board certification, the system shall be
submitted for type approval to the Catifornia Department of Food
Eariculture, Division of Measurement Standards and certified

by such Divisien, Only those systems meeting the requirements

of the California Business and Professions Code and 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 Weasurement Standards and the Alr

Resources Board may be csnducted concurrently.



V.

F. Prior to certification of the system, the manufacturer of the

system shall submit the system to the California Occupational
Safety and Health Administration (Cal OSHA) for determining
compliance with appropriate safety regulations., This may be
conducted concurrently with certification testing by the Air
Resources Board Compliance with Cal OSHA requirements shall

be a precondition to certification by the Air Resources Board.

General Requirements Applicable to Certification of all Contrcl Systems
A. An operating and required maintenance manual shall be submitted to

the Executive OFfficer for each gasoline vapor control system

submitted for certification., The operating manual shall, as a

minimum, contain:

. Identification ef critical operating parameters affecting system
spefaﬁ%on?'e‘g,s meximum dispensing rates; iiqu%d to vapor fiow
rate ratios; pressures; etc. The operating range of these

parameters assoctated with normal, in-compliance operation of

the control system shall be identified. These operating data

shall be determined and/or verified during the performance
test of the system,

2, Identification of s&ecff%c maintenance requirements and
maintenance scheduleg-necessary to ensure on=going operation
in a@mp%faﬁce 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 in-
struction on operator maintenance and shall provide clear
warnings against unauthorized service., Maintenance schedules
shall, at a minimum, reflect the Tife of individual com-

ponents such as regulators, compressors, nozzles, pressure

vacuum valves, catalysts, combustor components, etc. - 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

brand name, part number, and/or performance characteristics.

The identification shall be sufficiently clear so as to allow

determination of comparability between tested and untested

models, and/or to ailow determination of the adeguacy of

replacement parts.

4, A warranty statement which compiies with the reaguirements of

Paragraph ¥. C. herein,

Indicating gauges, or alarms, or detection devices, or combination

thereof, shell be included in each control system as required to
enable monitoring of the critical system operation parameters.
gauges and alarms shall serve to alert and warn the gasoline
service station ownér or operator with an audible signal or
warning 1ight when the gasoline vapor control system {s mal-
functioning. Such gauges and alarms shall, as applicable,

include temperature and pressure indicators, pass/fail hydro-

The



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 confrol systems which utilize
refrigeration as a contrel technique: pressure indicators
installed in control systems which utilize compression as

a control technique; hydrocarbon breakthrough detectors
installed in control systems which utilize carbon absorption
or flexible bladders or seals as a control technique, and
pressure differential indicators on vapor return lines to

detect Tiguid blockage of the Tines.

The manufacturer of the vapor recovery system shall provide a

three-year warranty for the system. An exception to the warranty

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 wavrant in

writing to the ultimete purchaser and each subseguent purchaser

that such vapor recovery system s

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 conferm with applicable

regulations Tor three years,



D. The adequacy of methods of distribution, replacement parts program,
the financial responsibility of the applicant, and other factors
affecting the economic interests of the system purchaser shall be
evaiuated 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 Qfficer shall not be deemed to be

a guarantee or endorsement of the applicant.

E. The Executive Officer shall cevtify onty 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.

yI. Application for Certification

A. fn application for certification of a vapor recovery system {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 appliceble standards and criteria.

B, The application shall be in writing. signed by an authorized
representative 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 configuraticn and specifications
(pipe sizes, lengths, fittings, material(s], etc.)s
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b. Gasoline dispensing nozzle to be used for Phase II;
¢. 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 systems.

Evidence demonstrating the vapor 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, egquipment
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 pavis program;

Six conies of the service and operating manuals that will be

supplied to the purcheser;

A statement that a vapor recovery system, installed at an
cperating 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 & 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.

7. The retail price of the system and an estimate of the

installation and yearly maintenance costs;

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

g. If the application is for a system previously tested, but
not certified, the application shall ihé?ude 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

10. Such 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 certification testing. This

may take the form of posting a bond of not Tess 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 Rescurces Board.

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

of the certification test and the test results,
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VIII. Certification

A,

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

order may prescribe the conditions Tor issuance of the certification
inctuding but not Timited to: a winimum allowable on-stream factor,
maximum allowable monthly threoughput, installation canstrainis,
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 submitied 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, elimination of components
and modification of the system configuration, WNo person shall
install or operate & system which is different in any significant

respect from the system certified by the Air Resources Boavrd.

If after cértiéic&ﬁieﬁ of & system, the Executive Officer finds
the system to no Tonger meet the specified certification speci-
fications, 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 reveoke or modify a prior certification without the

manufacturer's consent unless the Executive O0fficer conducts a

public hearing. The manufacturer shall be notified of the public
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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 certification
of the system by the Air Resources Board, agree.ihat so long as only
one such system is certified by the Air Resources Board, such manu-
facturer shall either: (1) agree to enter into such cross-licensing
or other agreements as the Executive 0fficer 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 17 only such system from one manuf&ctgrer is

made available for sale to the public, the Executive Officer shall,
taking into consideration the cost 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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INTRODUCTION

The contents of this volume are the certification and test procedures
used by the Air Resources Board to approve gasoline vapor recovery

systems for gasoline marketing operations.



2-2

2-3

2-4

TABLE OF CONTENTS

TITLE

Test Procedures for Determining the Efficiency of
Gasoline Vapor Recovery Systems at Service Stations
Adopted December 9, 1975, Amended March 30, 1976,
Amended August 9, 1978 . Awscaded %/07% L /782

Certification Procedures for Gasoline Vapor Recovery
Systems at Service Stations Adopted March 30, 1976
Amended August 25, 1977, Amended August 9, 1978

Certification and Test Procedures for Vapor Recovery
Systems at Gasoline Bulk Plants Adopted April 18, 1977,

Amended August 9, 1978

Certification and Test Procedures for Vapor Recovery
Systems at Gasoiine Terminals Adopted April 18, 1977

Certification and Test Procedures for Vapor Recovery
Systems of Gasoline Delivery Tanks Adopted April 18, 1977

Amended, St 11942

. .



METHOD 2-3



£

State of California

ATIR RESGURCES BOARD

ertification and Test Procedures for Vapor Recovery

Systems at Gasoline Bulk Plants

Adopted: April 18, 1977

Amended: August ¢, 1978



Y
Yooy
o)
o)
B

TABLE OF CONTENTS

General Applicability
Definitions

General Reguirements
Performance Standards
&géiicaﬁi@ﬁ for Certification
Fees and Testing
Certification

Test Precedures Tor Determining
Efficiency of Gasoline Vapor Con
Systems at Bulk Plants

e
¥

%ﬁég

Lral



e}

tren
»

State of Ca?1€ernia

AIR RESOURCES BOARD

Certification énd Test Procedures for Vapor
Recovery Systems at Gasoline Bulk Plants

General Applicability
Section 41954 of the California Health and Safety Code required

the Air

Resources Board to adopt procedures for determining the comgpliance of any
system designed for the control of gazoline vapor emissions duving gasoline

marketing operations, including storage, transporit, and transfer operations

with performance standardswhich the Board determines are reasonable and

necessary to achieve or maintain any applicable ambient aivr quality

These certification and test procedures are applicable for gasceline vapor

recovery systems installed at buylk plants for controilting gssoline vapors

£

emitted during the Toading o

e

stovage tanks and dellvery tanks

Definitions

Bulk plant: An intermediate gasoline distributing facility where

5
Foe

‘

delivery to 'and from the storage is by truck.
soline vanor

[f]
a3

system: &

B. Vapor-balance or displacement vapor recovery
control system which uses divect displacement to force vapors into the
truck tank) to prevent the emission of
displaced vapors to the atmosphere during deli
storage tanks or during the loading of delivery fanks

tanks.

standard.
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C. Secondary processing unit: & gasoline vapor control system which
utitizes a means of eliminating or recovering gascline vapors which

otherwise would be vented during the transfer of gasoline.

D. Vacuum-assisted secondary pracéssing system: a gasoline vapor control
system which empioys a pump, blower, or other vacuum inducing devices
'ts aspirate the vapors, which otherwise would be vented during the
transfer of gasoline to or from a bulk plant, into a processing unit.
Delivery tank: any container, including associated pipes and fittings,

that is used for the transportation of gasoline on any highway.

General Regquirements

[y
]
b
o

A. Certification of a system by the California Air Resources Board

does not exempt the system from compliance with other applicable

codes and requlations such as state fire codes, welghis and measures
reguiations, and safety.

B. An above ground bulk storage conitainer shall be eaquipped with 2 pressure-

vacuum {(P¥} relief valve with & minimum pressure relief setting of

90 percent of the container's meximum prescure rating.

storage containers shall be designed to be compatible with & pressure-

vacuum relief valve with & minimum pressure setting of +8 ounces per

square in. gauge.
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The percentage of control shall be determined as described in Section

VIII.
C. All connections shall be vapor tight.
D. The system shall not cause the pressure in the delivery tanks, while

either delivering to the bulk pfant or loading at the bulk plant,

to reach one (1) pound per sguare inch gauge.

Bpplication for Certification

L. An application for certification of a vapor recovery system may
be submitted to the Air Resources Board by any owner or operator.
Certification will be granted to any applicant whose system or

device meets the applicable standerds and criteria.

B. The application shall be signed by the ouner or operator or his

authorized representative, and shail include the following:

1. A detailed description of the configuration of the

including but not timited to the

YEDOY VeCOVery system,

{pipe sizes, lengths. fittings. materialis). etc.):

b. .Product and vapor recovery hose connectors for mating
to the delivery tank:

ing

[%4]

¢. Engineering parameters for pumps and vapor proces

f the vapor recovery system; and

L]

units %o be used as part

d.. Allowsble pressure drops through the systems.
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Evidence demonstrating the vapor recovery reliability of the

system or device.

A description of tests performed to ascertain compliance with the
general standards, and the resulis of such tests.

A statement of vecommended maintenance procedures. equipment
performance checkout procedures, and eguipment necessary io
assure that the vapor recovery system, in operation, conforms

to the regulations. plus a description of the program for
training personnel for such maintenance .

Four copies of the service and operating manuals for the system.
¥

A statement that a vepor recovery system, installed at an operating

facility, will be available for certification testing no later than

six months after submission of the application for certification.
The estimated cost of the system and an estimate of tl

tallation and vearly maintenance costs.

m,&‘

I the sppliication iz for & system previousiy tested. but not

grtified. the application shall include identification of the svsiem
components which have been changed. including all new physical and
operational characteristics. together with any new fest results

ghtained by %he applicant.

Such other information as the Air Rescurces Board may reasonably
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Fees and Testing

A fee not to exceed the actual cost of certification .testing may be sh-maed

by the Air Resources Board ¢e each appiiéaﬂt submitting system{s) for

certification. The applicant may be required to demonstrate ability

to pay the cost of testing prior t& certification testing. The system

will not be certified until the test fees, i any, have been paid in

full to the Air Resources Board.

Certification
A, 17 the Executive 0Fficer determines that & vapor recovery system

conforms to all reguirements set forth in Pavacgraphs I through

order of certification. The @?éeé

o

¥1 herein, he shall issue an
may prescribe the conditions for issuance of the certification

including but not Timited te: installation constraints, operating

12

paremeters, and compliance with safety codes and vegulation

f & system the owner wishes to change the
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system, the mroposed changes must be submit

Board in & format specified by the Air Resources Board for approval

g

o

préer to their medification. " Mo person may install a system which s

different if any respeet which may detwimentally affect the system

efficiency from the system certified by the Air Resources Board,

f after certification @? g system. the Air Resources Board finds

-
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the system to no Tonger meet the certification specifications,

ihe Air Resources Board may. as appropriate, ?@g ke or modify its

here the public safety reauives
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immediate protection, the Air Resources Board shall not revoke ovr
modify a certification without the swner's or operator's consent uniess the
Lir Resources Board conducts a public hearing. The owner operator shall be
npotified of the public hearing inlwriting and the notification shall be

given so as to be received by the owner or operator at least ten days before
the hearing date.

Test Procedures for Determining the Efficiency of Gasoline Yapor Control

Systems &t Bulk Piants
. Application

The following test procedures are for determining the efficiency of vapor

recovery systems controlling gasoline vapors emitied during the Toading

of deljvery tanks at the bulk plant, and during the loading of bulk

plant storage tanks.

E. principle

Hydrocarbon mass emissions are determined directly uging flowmeters

gnd hydracarbon analyzers. The mass of hydrocarbon vapor controlled
{recovered is determined from the volume of gasoline dispensed {(either to

the bulk storage taenk or delivery temk]. prassure measurements, and concen-

the vapor. The efficiency of the gasoline

~y

tration messurements o

vapor control system iz determined from the mass of hydrocarbans

gmitted and the mass of hydrocarbone centrolled.



C. Testing of Vapor Recovery System for Delivery of Gasoline to the
Bulk Plant ~

6.1 Principle and Test Conditiens.

a. Principle. During a fuel delivery to the éuTkA;iantg direct
measurements of hydrocarbon concentrations and volume of
hydrocarbon vapors vented {including emissions from any vapor
processing unit) are made. ATl possible points of emission

are checked for vapor leaks, The volume of gascline delivered fram

te the bulk plant is recorded and the concentration

the delivery tank
tank to the bull plant tank {s vecovrded and the concentration
of the hydrocarbon vapers returned to the delivery tank is

ed from these

s

"
P

messured. The efficiency of contrel is caleuls

determinations.

B, Test Conditions. The number of transport deliveries 1o be tested

shall be sstablished at the discretion of the Air Rescuces Board

e
64

Tuation of the system. 4z cloge

conditions. (Dispensing rates shall be at the maximum rate
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.2 Eguipment Recuired for Bulk Plant Testing
= T ChEim Afe s inds e e ragde mine  moaln pd & = -
. Twe (2] positive displacement gas meters each with 2 capaeity
¢ ~
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Coupling for the vent vapor line to accommodate the gas
meter with thermocouple, and pressure taps. Caupliﬁg to

be sized for a minimum pressure drop.

Coupling for the vent of the secondary processing umit, if
used, to asccommodate the flow measuring device

with the thermocouple, ‘pressure and HC analyzer taps.
Coupiing to be sized for a winimum pressure drop.

Coupling for delivery tank vapor return Tine with thermo-
couple, gressure. and HC analyzer taps. Coupling o be the
same dismeter as the vapor return line.

Two (2) hydrocarbon analvzers (either FID ov ARB approved
equivalent) with recorders and with & capabiiity of measur-
ing total gasoline vapor concentration of 100 percent as
propane. Both analyzers to be of same make and model.
Three (3} Flexible thermecouples or thermistors gngggégg

with & recorder system.

Berometer.

Two manometers or other pressure senzing

-

of measuring zerc to ten inches of water.
Two (2) adjustible pressure/vacuum (PY) relief valves cal
i tank vent.

of replacing the PV relief valve on the storage tan

1 PY valve to the dry gas meter

i
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o
e
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Bulk Plant Storage Tank Loading Test Procedures

e

Go

Connect appropriate coupler to vent of bulk tank, or if the vent
has a PV valve, remove the PV vaive and then connect the

coupler to the vent. If a cecondary processing unit is

used, alse connect a coupler to the vent of the secondary

processing unit
Connect the appropriate gas meter, HC analyzer with recorder,
thermocouple and manometer to the vent coupler and connect

the PY valve to the gas meter.

Connect appropriate coupler to the delivery tank vaper
returi 1ines.

Connect an HC analyser with a recorder. a manomeier and a
thermocouple to the taps on the vapor return 1ine.

Connect delivery tank fuel and vapor return lines to

S

appropriate bulk tank ?g s¢ in accovaance with fhe ouner or

3

operators establisheg procedures for the system.

-

Check the delivery tank and all comnections for a tight seal

«,‘“‘s

efore and during the test with the explosimeter.

Record the initial reading of the gas meter{s].

Hydrocarbon concentraticns, temperelfure and pressure
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Record barometric pressure and ambient temperature

for the duration of the test.

&% the end of the bulk tank delivery, disconnect the

03

delivery tank from the bulk tank in accordance with
owner's or operator's instructions (normal procedure}.

Leave the bulk tank vent instrumeniation in place.

Continue recording hydrocarbon concentraions, temperatures,
pressure and gas meter readings at the bulk tank vent at

20-minute intervals for one hour after the last bulk
transter is made.

Disconnect instrumentation from the vent.

Record volume of gasoline that is delivered.

Record final reading of gas meter.

Calculations

D

vent and any control system vent.

Vo.s = V. x520xP
vsi yi X 520 % Py
T, % 29.92
E.E{Tmég
¥¥¢€ = Volume of gas discharged through "1 th® vent in
?iég corrected to 60°F and 29.92 in Hg.
P = Bsremetric pressure, in Hg.
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¥, = Volume of gas recorded by meter on "{ th™ vent in *¢

carrected for amount of vapor removed for the

hydrocarbon analysis.

Tis = Average temperatwre in "1 the" vent 1ine.

i th = The vent under consideration.

Yolume of gas returned to the fank truck.

66133?G€ 520 { Pb + AP)

1{ . =
t T. X 29.92

Where:
=  Atmospheric pressure, in. Hg.
¥ = VYolume of gas

60°F and 29.92 in He.

'%i = Yolume of gasoline delivered, gallons.
&b = Final gusge pressure of tank trucks in Ho.
T. = Average temperature of gas returned to tamk truck,
8.
- o ~ Y o . ) . ;r-»:%c
3.133%7 = fonversion factor, gallons to L
- T " ¥ YT 100
Eyi X Sg z {€¥§ % ¥531}~ 100
[,
£ =
{v, X Ei}
Where £ 15 the efficiency of control in percent,
{:' CH o - " 5 2 . :
£ = The average fracticnal volumetric concentration of

gazoline vapors in the return Ting ¢ the truck

P OO e b by . noms T s T
as determined by the hvdrocarbons analyzer, decimsl
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= The average fractional volumetric concentration

of gasoline vapors in the "i the" vent as determined

by the hydrocarbon analyzer, decimal fraction.

o. Testing of Vapor Recovery System for Fillima of
& Belivery Tank at a Bulk Plant

D.1 Principle and Test Conditions

&.

Principle. During loading of a delivery tank at the

bulk plant, éfﬁect measurements of hydrocarbon concen-
trations and volume of hydrocarbong vented (including
emissions from any vapor processing unit) are made.

A11 possible points of emission ave checked for vapor

Teaks. The voelume of gasaline dispensed to the d@i%?é%y tank

is recovded and the cencentration of the hydrocarbon vapors

returned to the bulk storage tank s measured. The

o=

efficiency of control is caleulated Trom these determinations.
The number of delivery tank Toadings to
& tested shall he established zt the discretion of the

on &n engineering evaluation. The

m
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system shall be tested under novmal opet
s possible. (Dispensing rates shall be at the maximum
. poseible copsistent with safe and normal operating

practices, and the simultaneocus use of more than one dis-
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D.2 Equipment Required for Delivery Tank Testing at the

Buik Piant
. Same as that required in Section C.2

D.3 Delivery Tank Lcading.%esﬁ Procedures.

a. Connect coupler to vent of bulk tank, or if the
vent has a PV valve., remove the PY valve and then
connect the coupler to the vent. If a secondary
processing unit is used, alse connect a coupler to the
vent of the secondary processing unit,
Connect the appropri i gag metsr, HC analyzer with recerder,
1e and manometer to the vent g@wg?@f and connect

or
o

the PY valve to the gas meter.

c. Connect a coupler to the bulk storage tank vapor return line

d. Connect an HE analyzer with a recorder. a manometer and &

thermocouple to the taps on the coupler on the vapor return

&. Connect bulk storage tank 111 and vapor refurn lines to

the delivery tank in accordence with owner or oberator established

procedures for the system.

o Check the delivery tank and 511 connections for a tight seal

wath the explosimeter befors and during the fest.

g. Becord the initial reading of the gas meter{s).

fie Start fueling of the delivery tamk in accovrdance with
manufacturer's established normal procedurs.

i. Hydrocarbon cencentrations, éeﬁg:@atag:ﬂﬁﬁ? DPESSUre messure=
ments are to be reeorded starting after the Tirst 15 seconds of

the unlcading

as meter readings may be taken at 120 second intervals,

£y
[13]
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Record, during the test, baromeiric pressure and ambient

3.
temperature.

kK. At the end of the delivery tank ?oadiﬁg'éiscaﬁnect the
delivery tank from the bulk tenk in accordance with owner or
operators’ imstructions {novmal procedure}. Leave the bulk
tank vent instrumentation 1n place.

1. Continue recording hydrocarbon concentrations. temperatures,
pressure and gas meter readings at the bulk tank vent at
20-minute intervals for one hour. or until the system returns
to normel conditions as specified by the manufacturer.

wm. Disconnect instrumentation from the vent.

rn. Record velume of gasoline that is delivered.

6. Record final reading of gas meter.

p. Repeat procedure as neceszary for additional delivery tank
tToading.

Catculations

a. VYolume of gas discharged through "1 th" vent. This includes

bulk tank vent and any control system vent.

¢ a Vg x 820 P,

vai
T,: % 29.92
1]

¥

¥ = Yolume of gas discharged through "1 th" vent in
? ) 03
Ft7, corrected to 60°F ana 2%.92 in. Hg.

B = Barometric pressure. in. Hg.

1 2hY vent

Yolume of gas recorded by meter on
4

in FL7, corrected for amount of vaper removed

=i
o
L]

¥

for the hydrocarbon snalysis.




ib

. Average temperature in "1 th" vent tine, R.
The vent under consideration.

i th

Vééume of gas returned to the bulk storage tank.
v, _ 0.13876, 520 (b o+ AP)”
T, X298

Hhere:
gb = Atmospheric pressure. in Hg.
% 2,
V. = Yolume of gas in Tt” returned to the bulk storage
tank at. 60° and 29.92 in Hg.
%E = Yolume of gascline delivered, gallons.
LAP = Final gauge pressure of bulk sterage tank: in. Hg.
Te = Averszge temperature of gas returned to bulk

0¢.1337 = Conversion factor. gallons to FT7.
FEE £ <y ¥ oy 3 r«q

Ej = iy )4 [ o b f\ﬁ i # %f%?}j ?I&m
(v, X C.)

Ej- = The efficiency of control per individual fueling
in percent.

c = The sverage fraciional volume concentration of

P
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Cvi = The average fractional volume concentration of

gasoline vapors in the "i th" vent as determined

by the hydrocarben analyzer, decimal fractioen.

) = The individual ?oadiﬁgVaansfdered,
d. ﬁ=EGE
% E.
Fave = 31 9
i0
Eég@ = The aveeage efficiency of control in percent,
Ey = From (&) above.
Calibrations
E.T Flow meters. Standard methods and eguipment shall be

e the Tiow meters. The calibration

Qi
[l

¢ calibr

[l

used

curves are to be traceable to National Bureau of Standards

(NBS} standards.

te. Calibrate daily

E.2. Temperature recording instrument
priov to test period and immediately following test perioed
uging ice water {3ZQF} and & known temperature source of
about T00°F.

E.3 Pressure recording instrumenis. Calibrate pressure transducers
with & static pressure calibraior for & range of -28 to +28
inches water.

EQ% Total hydrocarbon znalyzer. Follow the msnafaeﬁw%eéég



On each test day prior to testing and at the end of the
day's testing, zero the analyzer with a zero gas (<3 ppm C)

and span with 30 percent and 70 percent concentrations of

propane.

E.5 A& record of all calibrations made is to be maintained,
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INTRODUCTION

The contents of this volume are the certification and test procedures
used by the Air Resources Board to approve gasoline vapor recovery

systems for gasoline marketing operations.
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State of California
AIR RESDURCES BOARD
Adopted
fpril 18, 1977

Certification and Test Procedures for Vapor Recovery Systems at
Gasoline Terminals

General Applicability

Section 41954 of the California Health and Safety Code requires

the Air Resources Board to adopt procedures for determining the
compliance of any system designed for the control of gasoline vapor
emissions during gasoline marketing operations. including st@vage;
transport, and transfer operations with performance standards which
the Board determines are reasonable and necessary to achieve or

maintain any applicable ambient air quality standard.

These certification and test procedures are applicable for gasoline
vapor recovery systems installed al terminals for controiling
gasoline vapors emitted during the Toading of delivery tanks, from
the loading of fixed roof gasoline storage tanks, and as & result of
fixed roof tank breathing. These procedures are also applicable for

marketing operations at refineries.

Definitions

A, Terminal: a primary distributing facility for delivery gascline
to bulk plants, service stations and other distribution points,

and where delivery to the facility 1s by means other than truck.



B. Vapor Recovery System: system designed to collect and process
gasoline vapors which would be emitted during loading of delivery
tanks and ffxed roof storage tanks., and as a result of breathing
losses from fixed roof storage tanks.

C. Delivery Tank: any container, including assocfaﬁed pipes and

fittings, that is used for the transportation of gasoline on any

 highway or railroad.

111. General Requirements
Certification of a system by the California Air Resources Board does not

exempt the system from compliance with other appliicable codes and regula-

tions such as state fire codes, weights and measures regulations, and

safety orders.

Iv. ?erfs?mance Standards

A. The vapor recovery system shall not emit more than 0.9% pound of
hydrocarbons per 1.000 gallons of gasoiine dispensed to delivery
tanks. This shall be determined as described in Section VIII.

The vapor recovery upnit shall not emit more than 0.9% pound of

o

hydrocarbens per 1,000 gallons of gascline loaded into any Fixed

roof storage tank(s). This performance standard is applicable only
when the loading of fixed roof storage tank(s) is a batch operation.
This shall be determined as described in Section VIII.

C. 'éﬁi connections shall be vapor tight.

* 0.9 corvesponds to 90% recovery by weight. Under Section 41954 (H & S Code)
focal regulations may require more stringent performance standards. In
such cases,the aliowable emission factor will be adjusted appropriately.



0. The vapor recovery system shall not cause tﬁe pressure in the delivery
tanks to veach one (1) pound per square inch gage, during filling.

E. The system shall not cause out-breathing to occur from system
pressure-vacuum relief valves including valves on any fixed roof
tanks, during normal operations. This shall be determined as

described in Section VIII,

V. Rppi%ca@ion for Certificatien

A. An application for certification of a vapor recovery system shall
be wmade to the Alr Resources Board by any owner or operator.
Certification will be granted to any application whose system meet
the applicable standavrds and criteria.

B. The application shall be in writings sioned by an authorized

representative of the owner or operator, and shall include the
following:

1. A detailed description of the configuration of the vapor

recovery system including but not Timited to the following:

a. The piping configuration and specifications (pipe
sizes, lengths, fittings, material{s}. etc.}.
b. Product and vapor recovery hose connectors for mating

to the deiivery tank.

Engineering parameters for pumps and vapor processing

L]

units to be used as part of the vapor recovery system.

d. Allowable pressure drops through the systems.

2. Evidence demonstrating the vapor recovery veliability of the

system ovr device.

3. A description of tests performed to ascertain compliance with

the general standards, and the results of guch tests,



4, 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,

§. Four coples of the service and operating manuals for the system.

6. A statement that a vapor recovery system, installed at an
operating facility, will be available for certification
testing ne later than six months after submission of the

application for certification.

7. The estimated cost of the system and an estimate of the

installation and vearly maintenance cosis.

8. A copy cf’the warranty or warranties provided with the
system,

g, If the ﬁppi%Céiion is for a system previously tested, but
not ceri%fi&éi the application shall include identification
of the system components which have been changed, inciuding
a1l new physical and operational characteristics, together
with any new test results obtained by the applicant.

10.  Such other information as the Air Resources Board may reasonably

recuire.

Fees and Testing

L fee not to exceed the actsal cost of certification testing may be charged
by the Air Resources Board to each applicant submitting system(s) for

certification. The applicant may be required to demonstrate ability
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to pay the cost of testing prior to certification testing. The system
will not be certified until the test fees, if any, have been paid

in full to the Air Researcgs Board.

Certification

A,

If the Executive O0fficer determines that a vapor recovery sysiem
conforms to all requirements set forth in Paragraphs I through

VI herein, he shall issue an order of certification. The order
may prescribe the conditions for issuance of the certification
including but not Timited to: installation constraints, operating
parameters, and compliance with safety codes and regulations.

If after certification of a system the owner wishes to change the

system, the proposed changes must be submitted to the Air Resources

Board in a format specified by the Air Resources Board for approval
pﬁfar to their mad%ffz;ii§ﬁﬁ Ko person may install a system which
efficiency, from the system certified by the ﬁ%? %esﬁavce; Board,

IT after certification of a system, the Air Resources Board finds

the system to no longer meet tﬁe certification specifications,

the Air Resocurces Board may. as appropriateg revoke or modify its
certification. Except in cases where the public safety requires
immediate protection, the Air Resources Board shall not revoke or modify
a certification without the o%ﬁer‘s operator's consent unless the Air
Resources Board conducts @ public hearing. The owner or gperator shall
be notified of the public hearing im writing and the notification shall
given 80 as to be received by the owner or operator at Teast ten days

before the hearing date.



¥I11. Test Procedures for Determining the Efficiency of Gasé]ine Yapor
Control Systems at Terminals

A. Application

The following test procedures are for determining the efficiency
of vapor recovery systems controlling gasoline vapors emitted

during the storage of gasoline and the filling of delivery tanks

at terminals,

B. Principle

During the normal operations at a terminal (loadings of delivery
tanks énd toadings of the storage tanks}, all possible points of
emission are checked for vapor Teaks. The volume of gascline
éeii%ereé from the terminal storage tanks to the delivery tanks is
recorded, the volume of gasoline delivered to any fixed roof storage
tank(s) is recorded (as required), and the mass of the hydrocarbon
vapors emitted from the processing unit measured. The mass emission

of hydrocarbons is calculated from these determinations.

£. Test Conditions

The processing unit may be tested for a series of 24 consecutive 1-hour
periods and pressures in the vapor holder and any Tixed roof gasoline

storage tanks may be monitored for 30 consecutive days. The Afr Resources

Board shall have the discretion of testing for Tonger or shorter periods

as may be necessary for properly evaluating any system's compliance with

performance standards. During the test of the processing unit, the

pressure during the filling of a number of delivery tanks will be
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monitored. As close as possible, the system shall be tested under

normal operating conditions (dispensing rates shall be at the

maximum rate possibie consistent with safe and normal operating

practices; simultaneous use of more than one dispenser during trans-

fer operations shall occur to the extent that such would normally occur,

and the processing unit shall be operated in accordance with the manu-

facturer's established parameters), and shall be operated in accor-

dance with the owner or operators established operating procedures.

Testing Processing Units Other than Incineration Units (Loading of
Delivery Tanks)

1. Equipment Required for Terminal Testing

aQ

(e}
»

;‘3’»

Flowmeter with a capacity sufficient to determine the velume

of exhaust from the vent of processing unit.

Coupler for attaching the flowmeter to vent of processing

unit with thermocouplie and HC analyzer taps.

Coupling for delivery tank vapor return line with pressure tap.
Coupling to be the same diameter (I.D.) as the vapor return.
One hydrocarbon analyzer {either FID or ARB approved equivalent)
with vecorder and with a capabiiity of measuring total gasoline
vapor concentration of 30 percent as p%@gaﬁe;

One (1) flexible thermocouple or thermister (0-180°F) with a
recorder system.

Two (2) pressure sensing devices (transducers or equivalent)
capable of measuring zero to ten inches of water with recorder
systems.

Coupler with pressure tap for use between bressure-vacuum (PV)
relief valve and fixed roof storage tank vent.

Coupler with pressure tap for use between PY valve and vent

on vapor holder tank.
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One manometer capable of measuring zerc to ten inches of water.

- Explosimeter.

Barometer.

Recorder (for thermocouple).

Test Procedure

&.

h.

Connect appropriate coupler to vent of processing unit and
connect flowmeter.

Connect HC analyzer (with recorder) to appropriate tap on
coupler on processing unit vent.

Connect thermocouple with recorder to appropriazte tap on

coupler on processing unit vent.

Connect coupler between PV valve and vent of vapor holder
tank and connect pressure sensing device {with recorder) to
;ougiers

Connect coupler between PV valve and fixed roof storage tank
and connect pressure sensing device (with recorder) to
couplier.

Connect the appropriate coupler to vapor return Tine from

Connect the manometer to the coupling in

Check the delivery

delivery tank.
vapor return Tine from delivery tank.
tank and all connections for & tight seal, before and during

fueling, with the explosimeter. Record the pressure in the

vapor return line from the delivery tank at 5 minute intervals
during the filling of the delivery tank. Repeat for the required
number of delivery tanks.

Record the pressure on the bulk storage tank for the reguired period.
Record the pressure on the vapor-holder tank For the required period.
Record the HC concentration, temperature and exhaust gas flowrate

from the processer vent for the reguired period.




J. At the end of the specified times, disconnect all instrumentation
and couplings from the vapor recovery systems.

k. Record the volume of gasoline that is delivered during the
specified testing times.

3. Calculations

a. Review pressures recorded during the fi1ling of delivery tanks
to determine if any equalled or exceeded one {1) pound per
square inch

b. Volume of gas discharged through the processing unit vent.

V . Vp x 520 x Pb
Tp x 29.9¢

Where:

¥V = Volume of gas discharged ftggg th?@gg& processer vent,
corrected to 60° and 29.92 in Hg.

P, = Baromeivic pressure, in Hg:

¥ = Volume of gas ?i.B determined by Flowmeter on the
processing vent, corrected for amount of vapor removed
for the hydrocarben analysis.

T. = Average temperature in the.processing vent Tine, CR.

Weight of hydrocarbons discharged through the processing vent

per 1000 gallons of gasoline loaded into the delivery tanks.

w oo L xVxM»x 1000
379 x &
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Where:

2 = Weight of hydrocarbeas»discharged through the processor
vent per 1000 gallons of gasoline loaded into delivery tanks, Tbs{

C = Average fractiona? concentration of hydrocarbons at vent,
decimal fraction.

v = From (2) above.

M = Molecular weight of hydrocarbons compound used to calibrate
hydrocarbon analyzer, 1bs/1h. WMole.

& = Total quantity of gasoline loaded into delivery tanks.(Gals).

d. Review the pressure recording from the transducers on the storage
tanks and vapor holder and determine %hé number of times and
total time (hours),if any, that the pressure exceeded the setting
of the PY¥ valve on either the vapor holder or on the fixed roof

storage tank.

E Tésting Precessing Units Other Than Incineration Units
{Loading oF Fixed Roof Storage lanks)

1. Equipment Required
Same equipment as Section VIIID.T.

Test Pﬁoceéures

™~
IS

8. (Conned% sppropriate coupler to vent of processing unit and

connect Flowmeter.

b.  Comnect HC analyzer (with recorder) to appropriate tap on

coupier on processing unit vent.

€.  Connect thermocouple with recorder to appropriate tap on

coupler on processing unit vent,
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d,"COﬁﬁéit coupler betwesn'PV valve and vent of vapor holder
tank and connect pressure sensing device (with F@CO?déP) to
coupler,

. Connect coupler between PV valve and fixed roof storage tank

and connect pressure sensing device (with recorder) to

coupler.

f. Record the pressure on the bulk storage tank for the reqguired }er%od‘
g. ?ecord‘the pressure on the vapor-holder tank for the required period
h. Record the HC concentration, temperature and exhaust gas flowrate

from the p?c;esser vent for the required period.

i. At the end of the specified times, disconnect all
instrumentation and couplings Ffrom the vapor recovery

systems.

Record the velume of gasoline that is delivered duvring the
specified testing times.

k. Pressure monitoring of delivery tanks s to be performed,
as appropriate. in accordance with Section VIII D.

Calculations

&. Volume of gés discharged through the processing unit vent.

Volume of gas discharged through the processing unit vent,

V _ ¥Yp x 520 x Pb
Tp % £9.92

Ehere:

V = Volume of gas discharged %t,j, through processer vent,

corrected to 60° and 29.92 in Hg.
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P, = Barometric pressure, in Hg:
V. = VYolume of gas ft.g determined by Annubar on the

processing vent, corrected for amount of vapor removed

for the hydrocarbon analysis.

Tp = Average temperature in the processing vent line, OR.

Height of hydrocarbons discharged through the processing vent

per 1000 gallons of gasoline loaded into the delivery tanks.

Ww . L xVxMx1000
379 x 6

Hhere:

i = Weight of hydrocarbons discharged through the processor
vent per 1000 gallons of gasoline loaded into delivery tanks, 1bs.

¢ = Average fractional concentration of hydrocarbons at vent,

decimal fraction,

C. Review the pressure recording from the transducers on the storage
tanks and vapor holder and determine the number of times and total
time (hours), if any, that the pressure exceeded the setting of the

PV valve on either the vapor holder or on the fixed roof storage tank

F. Calibrations
1. Flow meters. Standard methods and eguipment shall be used to
calibrate the flow meters. The ca?ibratéeﬂ curves are to be
traceable to National Bureau of Standards (NBS) standards.
2. Temperature recording instruments. Calibrate daily prior to
test period aad‘%mmed%ate?y following test period using ice
water (32°F) and a known temperature source about 100°F.

3. Fressure recording instruments. CLalibrate pressure transducers

with @ static pressure calibrator for a range of -2 to +2 psi.



13
4, Total hydrocarbon analyzer. Follow the manufacturer's instructions
concerning warm-up time and adjustments. On each test day prior to
testing and at the end of the day's testing, zerc the analyzer with a
zero gas (<3 ppm C) and span with 5, 10, 30 and 70 percent concentrations

of propane.

5. A record of all calibrations made is to be maintained.

¥ =From (2) above.

M =Molecular weight of hydrocarbon compound used to calibrate

hydrocarbon analyzer, 1bs/1h Mole.

G =Total guantity of gasoline loaded into fixed focf storage

tank(s) (Gals).

1000

G. Testing Exhaust Emissions from Incinerating Type Processing Unit

1. Equipment Required

a. One (1) positive displacement flowmeter (capacity of 11,000 SCFH)

wiih & coupler with pressure and temperature taps.

b. One (1) hydrocarbon analyzer {FID or ARB approved equivalent)
capable of measuring hydrocarbons in the range 0 to 10 percent
as prépane‘
One (1) oxygen analyzer (paramagnetic or ARB approved equivalent)
capable of measuring oxygen in the range 0 to 25 percent by volume.
d. Apparatus for performing the Environmental Protection Agency Method 2

(Determination of Stack Gas Velocity and Volumetric Flow Rate}.
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e. One (1) sample conditioner capable of adjusting the temperature
of the exhaust gas sample to a range acceptable to the hydrocarbon

and oxygen analyzers.

f. One (1) 1/4" 1D of appropriate length stainless steel sampling probe

(55316 or equivalent).

One (1) dry gas meter sufficiently accurate to measure the sample

volume within one percent.

h. One (1) needle valve, or equivalent, to adjust flow rate.

i. One (1) rotameter, or equivalent, to measure a 0 to 10 SCFH flow
range.

j. One (1) pump of a leak-free, vacuum type.

k. One (1) thermocouple with recorder, 0-15°F,

1. One (1) pressure sensor with recorder for a range of -2 to +2 psig.

Test Procedure

a. Insert the flowmeter (0-11,000 SCFH) into the pipe supplying the
incinerator, connect thermocouple and pressure sensor and record
initial volume.

b. Using the apparatus for Method 2, perform a velocity traverse
of the incinerator exhaust. Determine the location of the
average exhaust velocity.

¢. Insert the sample probe to the Tocation of the average exhaust

velocity {leaving the Method 2 apparatus in place). Connect the

sampie conditioner, hydrocarbon analyzer, oxygen analyzer, sample

- pump, rotameter, needle valve and dry gas meter to the sample probe.

4, Start analyzer vrecorders.
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e. Adjust the sample flow rate proportional to the stack gas velocity
and sample until the dry gas meter registers one(1) FT;S. Mark
on analyzer recorder strip charts beginning and ending of sampie

period.

At the end of the test period, record the total volume of vapors

~h

going to the incinerator and average temperature and pressure.
g. Record the average hydrocarbon and oxygen concentration in the
incinerator exhaust. Repeat as required.
h. Record the volume of gasoline delivered during the test period.
i. Pressure monitoring of delivery tanks and fixed roof storage
tanks s to be performed, as appropriate. in accordance with

Section VIII D and VIII E.

Calculations:
a. V. ¥ X 520 X PA
L i e
Where:
vp =Volume of vapor going to the inciﬁeratgf {ft.g)
y =Volume of gas recorded by meter {ftg)
PA =Absolute pressure in the pipe going to the incinerator,
in; Hg.
T =Average absolute temperature of the vapor, °R.
b. 0p%
EA = ——
°2§4 - 0%
Where:
EA  =Excess air in the incinerator exhaust gas

@2% =Percent oxygen in the incinerator exhaust
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V_C M (EAR)
G, w=_.E__.._._._.__
379(6)

Where:

W =Weight of hydrocarbons discharged through the incinerator
vent in 1bs per 1,000 gallons of gasoline into delivery
tanks (or as appropriate fixed roof tanks).

vp =From (a) above.

M =MoTecular weight of hydrocarbon compound used to calibrate

hydrocarbon analyzer, 1bs/1b Mole.

EA  =From {b) above.

G =Total quantity of gasoline Toaded . into delivery tanks
{or, as appropriate, fixed roof storage tanks),

Gals/1,000.

£ =Average fractional concentration of hydrocarbons at vent,

decimal fraction.

e,
S

Alternative Test Methods

Techniques, other than those specified above, may be used for
testing vapor recovery systems at terminals if prior approval
is obtained from the Air Resources Board. Such approval will

be based upon demonstrated eguivalency with the methods in

"BY through "&" above.
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California Environmental Protection Agency
California Air Resources Board

Vapor Recovery Certification Procedure
CP-204

Certification Procedure for Vapor Recovery Systems of
Cargo Tanks

A set of definitions common to all Certification and Test Procedures are in:
D-200 Definitions for Vapor Recovery Procedures

For the purposes of this procedure, “CARB" refers to the California Air Resources Board and
the term “Executive Officer” refers to the CARB Executive Officer or his or her authorized
representative or designee.

1. General Information and Applicability

This procedure describes the process for certifying cargo tanks with a system that recovers
vapors during the loading and unloading of gasoline. The cargo tank vapor recovery
system prevents gasoline vapors from being emitted into the air.

Other vapor recovery certification procedures provide instructions for determining
performance standards, performance specifications, and test procedures for equipment
which recovers vapors emitted in association with gasoline marketing operations involving:
dispensing facilities (CP-201 or CP-206); bulk plants and cargo tanks (CP-202); and supply
lines, terminals, delivery lines, and cargo tanks (CP-203). This procedure establishes
performance standards or specifications for cargo tanks, including trucks and trailers that
transport gasoline. State law provides that no person shall operate, or allow the operation
of, a cargo tank unless the cargo tank is certified and maintained in accordance with these
procedures. Certifications shall be issued on an annual basis and shall expire on the last
day of the month one year following the month of issuance of the certification.

1.1. Legislative and Regulatory Requirements of Other Agencies

In addition to CARB, other federal, state, or local government bodies may enforce
laws and regulations applicable to vapor recovery systems. Cargo tank owners or
operators are responsible for complying with all applicable laws and regulations
including regulations of the California Highway Patrol, the Department of Forestry
and Fire Protection, Office of the State Fire Marshal, and the Department of
Industrial Relations, Division of Occupational Safety and Health.
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2. Summary of Certification Process

The owner or operator of any cargo tank shall:

(1) annually test such cargo tank(s) in accordance with the provisions of
section (§) 3.1 and

(2) annually apply for certification of such tank(s) in accordance with this certification
procedure.

Tests shall be conducted by the owner or operator of the cargo tank, or a consultant or
contractor, at the expense of the owner or operator. Prior to testing, the owner or
operator shall notify the Executive Officer, no less than 48 hours prior to the start of test,
of the date, time, and location of the test. The Executive Officer may observe or conduct
tests referenced in § 3.1.

2.1. Application for Certification of an Individual Cargo Tank

2.2.

The application for certification of individual cargo tanks shall be submitted to the
Executive Officer through the CARB Online Cargo Tank Vapor Recovery Certification
Program that can be accessed through the CARB webpage at
www.arb.ca.gov/enf/cargotanks/cargotanks.htm, and shall contain the following
information:

1. Name, address, email address, and telephone number of owner or operator, and
company name (if applicable).

2. The sizes and number of compartments of the cargo tank.
3. The cargo tank number issued by CARB.

4. A statement that the tank has been tested according to the annual test
procedures prescribed in § 3.1 of this certification procedure and complies with
the corresponding performance standards.

5. All test data supporting the statement in item (4) above.

6. A declaration under penalty of perjury by the person conducting the test that
the information contained in items (4) and (5) is true and correct.

7. A declaration under penalty of perjury by the applicant setting forth his or her
property interest in the cargo tank and stating that all information is true and
correct.

Compatibility

The cargo tank when connected to a CARB certified vapor recovery system at a bulk
plant, terminal, gasoline dispensing facility (GDF) with an underground storage tank
(UST), or GDF with an aboveground storage tank (AST) shall not prevent such
systems from achieving the required vapor recovery efficiency and/or emission factor
referenced in CP-202 for bulk plants, CP-203 for terminals, CP-201 for GDF with UST,
and CP-206 for GDF with AST. The connectors and fittings of the cargo tank shall be
compatible with a CARB certified Phase | system installed at GDFs with USTs and
ASTs. Such compatibility may be achieved by the use of adapters.
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2.3. Condition of Certification

When the Executive Officer determines the application complies with all applicable
provisions of this certification procedure, the Executive Officer shall issue a
non-transferable and non-removable decal to be affixed to the right side of the cargo
tank on the vertical mid-line, near the front of the vessel. Furthermore, the
owner/operator shall ensure that the CARB issued Cargo Tank Number for the vessel
shall be on the cargo tank in a location that can be readily seen. As a condition of
certification, the Executive Officer shall return a copy of the application to the
applicant with stamped acknowledgement of receipt thereon, or other appropriate
documentation of certification. The stamped copy of the application or other
documentation of certification shall be kept with the cargo tank at all times.

3. Performance Standards and Test Procedures

3.1.

Five Minute Performance Standard - Annual

All cargo tanks owner or operators shall conduct testing annually in accordance with
TP-204.1, Determination of Five Minute Static Pressure Performance of Vapor
Recovery Systems of Cargo Tanks, to verify compliance with performance standards
referenced in this section. The results shall be submitted annually to the Executive
Officer as provided by section 2.

3.1.1. Cargo Tanks or Compartment

The Five Minute performance standard listed in Table 3-1 shall be determined
by TP-204.1, Determination of Five Minute Static Pressure Performance of
Vapor Recovery Systems of Cargo Tanks.

Table 3-1
Pressure or Vacuum Change
Per Cargo Tank or Compartment Tested

Allowed Pressure Change Cargo Tank or Compartment Capacity
(inches WC) (gallons)
0.50 2500 or more
0.75 2499 to 1500
1.00 1499 to 1000
1.25 999 or less

3.1.2. Internal Vapor Valve

Every cargo tank shall have an internal vapor valve. A check valve or cap is not
an acceptable alternative. The internal vapor valve shall comply with the
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performance standard listed in Table 3-2 when tested in accordance with
TP-204.1.

Table 3-2
Internal Vapor Valve Pressure Change
Per Cargo Tank or Compartment Tested

Allowed Pressure Change In 5 Minutes | Cargo Tank or Compartment Capacity
(inches WC) (gallons)

5.0 All

3.2. Daily Static Pressure Performance Standard

The Executive Officer shall conduct testing of cargo tanks in accordance with
TP-204.2, Determination of One Minute Static Pressure Performance of Vapor
Recovery Systems of Cargo Tanks, to determine compliance with applicable
performance standards referenced in section 3.2.

3.2.1. The Daily Static Pressure Performance Standard, or one minute standard, is
dependent on the headspace volume after loading and can vary from one
load to the next. The one minute standard shall be determined by TP-204.2.
All cargo tanks and compartment, including the internal vapor valve(s), shall
be capable of meeting the one minute standard of Equation 3.2.

Equation 3.2

N\(575)
where: Pp= 18 (_)

18
P: minimum allowable one-
minute final pressure, inches water column

V; total cargo tank shell capacity, gallons

Vi cargo tank headspace volume after loading, gallons
18 initial pressures at start of test, inches water column
N  see Table 3.2.1
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Table 3.2.1

If Vs is

Then N is equal to

greater than or equal to 2,500 gallons

15.5 inches WC

between 1,500 and 2499 gallons

15.0 inches WC

between 1,000 and 1,499 gallons

14.5 inches WC

between 0 and 999 gallons

14.0 inches WC

3.2.2. Internal Vapor Valve Performance Standard

All cargo tank internal vapor vent valve(s) shall comply with the performance
standard listed in Table 3.2.2 as determined by TP-204.2.

Table 3.2.2
Internal Vapor Valve Performance Standard
. Maximum Allowable
Test Time .
(minutes) One-Minute Pressure Increase
(inches WC)
1.0 1.1
2.0 2.2
3.0 3.3
4.0 4.4
5.0 5.5

The values in the right hand column are adjusted upward to account for a
systematic bias caused by expansion in the headspace of the cargo tank
subsequent to thermal conduction from the shell. The value of 5.5 at the
bottom of the column corresponds equivalently to the 5.0 inches WC pressure
increase allowed by the five minute performance standard.

Important: [f individual compartments are to be tested, both V; and Vi, must
be the volumes relating to that compartment alone, not all compartments.

3.3. Vapor and Liquid Leaks

The Executive Officer shall conduct testing of cargo tanks during the loading or after
loading of gasoline to determine compliance with the vapor and liquid leak standards
of this section in accordance with TP-204.3, Determination of Leak(s).
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3.3.1. Vapor Leaks

A vapor leak is defined to be any source of gasoline vapors which causes a
combustible gas detector meter reading exceeding 100 percent of the LEL as
determined by TP-204.3, Determination of Leak(s).

3.3.2. Liquid Leaks

A liquid leak is defined to be liquid gasoline dripping at a rate in excess of
three (3) drops per minute as determined by TP-204.3.

4. Requirements for Determinations of Compliance and Violation

The specifications of this section are primarily adopted pursuant to Health and Safety
Code sections (H&SC §§ 41962 and 41974). In particular, H&SC § 41974 provides that the
penalty provisions of Article 3 (commencing with Section 42400) of Chapter 4, Division 26
of the H&SC shall apply to gasoline cargo tank vapor recovery system violations.

4.1. General Requirements

It is a general requirement that any certified vapor recovery system shall comply with
the specifications of certification which result from the application of this procedure
to such vapor recovery system. Failure of such vapor recovery system to comply is a
violation of such vapor recovery system's specifications of certification.

4.2. Specific Requirements

It shall be a specification of certification that each cargo tank shall comply with the
compliance requirements listed below; failure of a cargo tank to comply with these
requirements shall be a violation of that cargo tank's specification of certification.

4.2.1. Yearly Requirements

a. On an annual basis, each cargo tank shall prepare for pressure testing to
determine if that cargo tank complies with the five minute performance
standard as determined by TP-204.1.

b. Any such cargo tank which fails to demonstrate such compliance with five
minute performance standard, daily static pressure performance standard,
or vapor leak standard or liquid leak standard shall be subject to a penalty
set by the Executive Officer. (See H&SC § 41974)

c. Any such cargo tank which fails to demonstrate compliance shall be taken
out of service until such cargo tank is repaired, tested, and determined to
comply.

4.2.2. Daily Requirements

a. On a permanent basis, any cargo tank shall be subject to daily static
pressure performance standard testing.
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Any such cargo tank which fails to demonstrate such compliance shall prepare
for pressure testing pending one of the following outcomes:

(1) If no maintenance has been performed on such cargo tank while
preparing for testing, such cargo tank may be tested to determine if
such cargo tank complies with a static pressure performance standard
according to the appropriate test procedure.

i.  If such cargo tank complies, such cargo tank may be placed back in
service with no penalty.

ii.  If such cargo tank does not comply, such cargo tank shall be subject
to a penalty set by the Executive Officer (see H&SC § 41974) and
shall remain out of service until such cargo tank is repaired, tested,
and determined to comply with the annual Five Minute Performance
Standard as determined by TP-204.1.

(2) If maintenance has been performed on such cargo tank while preparing
for testing, such cargo tank shall be permanently removed from service
(salvaged) or shall be tested to determine if such cargo tank complies
with the yearly standard according to the appropriate test procedure.

i.  If such cargo tank complies, such cargo tank may be placed back in
service and shall be subject to a penalty set by the Executive
Officer. (See H&SC § 41974)

ii.  If such cargo tank does not comply, the owner or operator of the
cargo tank shall be subject to a penalty set by the Executive
Officer (see H&SC § 41974) and shall remain out of service until
such cargo tank is repaired, tested, and determined to comply with
the yearly standard according to the appropriate test procedure.

(3) If the cargo tank is taken out of service permanently, such cargo tank
shall be subject to a penalty set by the Executive Officer. (See H&SC §
41974)

4.3. Other Requirements

On a permanent basis, any cargo tank shall be subject to annual and daily static
pressure performance testing to determine if any such cargo tank complies with the
applicable annual and daily static pressure performance standards.

4.3.1. Any such cargo tank which fails to demonstrate such compliance shall be
subject to a penalty set by the Executive Officer (see H&SC 41974) and shall
be taken out of service.

4.3.2. Such cargo tank may be repaired and re-tested to determine if such cargo
tank complies with the annual certification standard according to the
appropriate test procedure.
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a. If such cargo tank complies, the cargo tank may be placed back in service.

b. If such cargo tank does not comply, the cargo tank shall remain out of
service until the cargo tank is repaired, tested, and determined to comply
with the annual performance standard listed in section 3.1 of this
procedure.

5. Alternate Test Procedures

Test procedures other than those specified in this certification procedure shall be used
only if prior written approval is obtained from the Executive Officer. A test procedure is a
methodology used to determine, with a high degree of accuracy, precision, and
reproducibility, the value of a specified parameter. Once the test procedure is conducted,
the results are compared to the applicable performance standard to determine the
compliance status of the facility.

5.1.

5.2.

5.3.

5.4.

Alternate Test Procedures for Certification Testing

The Executive Officer shall approve, as required, those procedures necessary to
verify the proper performance of the system.

Request for Approval of Alternate Test Procedure

Any person may request approval of an alternative test procedure. The request shall
include the proposed test procedure, including equipment specifications and, if
appropriate, all necessary equipment for conducting the test. If training is required to
properly conduct the test, the proposed training program shall be included.

Response to Request

The Executive Officer shall respond within fifteen (15) days of receipt of a request for
approval and indicating that a formal response will be sent within sixty (60) days. If
the Executive Officer determines that an adequate evaluation cannot be completed
within the allotted time, the Executive Officer shall explain the reason for the delay,
and will include the increments of progress such as test protocol review and
comment, testing, data review, and final determination. If the request is determined
to be incomplete or unacceptable, the Executive Officer shall respond with
identification of any deficiencies. The Executive Officer shall issue a determination
regarding the alternate procedure within sixty (60) days of receipt of an acceptable
request.

Testing of Alternate Test Procedures

All testing to determine the acceptability of the alternate procedure shall be
conducted by the Executive Officer or by a third party responsible to and under the
direction and control of Executive Officer. Testing shall be conducted in accordance
with the written procedures and instructions provided by the Executive Officer. The
testing shall, at a minimum, consist of nine sets of data pairs, pursuant to U.S.
Environmental Protection Agency (EPA) Reference Method 301, “Field Validation of
Pollutant Measurement Methods from Various Waste Media"”, 40 CFR Part 63,

California Air Resources Board July 12, 2023

CP-204, Page 8



Appendix A, 57 Federal Register page 61992. Criteria established in U.S. EPA
Reference Method 301 shall be used to determine whether equivalency between the
two test methods exists. Method approval of the procedure shall be granted, on a
case-by-case basis, only after all necessary testing has been conducted. Because of
the evolving nature of technology and procedures for vapor recovery systems, such
approval may or may not be granted in subsequent cases without a new request for
approval and additional testing to determine equivalency. If, after approval is
granted, subsequent information demonstrates that equivalency between the two
methods no longer meets the U.S. EPA Reference Method 301 requirements, the
alternate status of the procedure shall be revoked by the Executive Officer.

5.5. Documentation of Alternate Test Procedures

Any such approvals for alternate test procedures and the evaluation testing results
shall be maintained in the Executive Officer's files and shall be made available upon
request. Any time an alternate procedure and the reference procedure are both
conducted and yield different results, the results determined by the reference
procedure shall be considered the true and correct results.
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California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
TP-204.1

Determination of
Five Minute Static Pressure Performance of
Vapor Recovery Systems of Cargo Tanks

1 APPLICABILITY
Definitions common to all certification and test procedures are in:
D-200 Definitions for Vapor Recovery Procedures

For the purpose of this procedure, the term "ARB" or “CARB?” refers to the California
Air Resources Board, and the term "Executive Officer" refers to the Executive Officer
of the ARB or his or her authorized representative or designee.

1.1  General Applicability

This procedure is used to determine compliance with the five minute static
pressure performance standard referenced in Vapor Recovery Certification
Procedure 204 (CP-204), “Certification Procedure for Vapor Recovery Systems
of Cargo Tanks.” This procedure may be used to determine the five minute static
pressure associated with the dispensing of any fluid, although it is written to
reflect application to the hydrocarbon vapors associated with the dispensing of
gasoline.

2 PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The cargo tank, mounted on either the truck or trailer, is pressurized to 18 inches
water column (WC) and the pressure in the system is then allowed to decay for five
(5) minutes. Similarly in a separate test, the cargo tank is evacuated to negative six
(-6) inches WC and the pressure in the system is then allow to decay for five (5)
minutes. The acceptability of the final pressure or vacuum level is based on the
capacity of the cargo tank and is listed in CP-204. The performance of the cargo
tank internal vapor valve can be determined by pressurizing the cargo tank to 18
inches WC and then closing the internal vapor valves. The system is then allowed
to decay for five (5) minutes. The acceptability of final pressure level for the internal
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vapor valve is listed in CP-204.

3 BIASES AND INTERFERENCES

Thermal expansion due to direct sunlight on an exposed cargo tank can bias the results of
this test procedure. Keep 100 percent of the length of the vapor space of a cargo tank in
shade during testing.

4 EQUIPMENT

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Source of air or inert gas capable of pressurizing tanks to 27.7 inches of
water (1 psi) above atmospheric pressure.

Low pressure (5 psi divisions) regulator for controlling pressurization of
tank.

Water manometer, or equivalent, with O to 25 inch range, with scale
readings of 0.1 inch.

Test cap for vapor line with a shut-off valve for connection to the pressure
and vacuum supply hoses. The test cap is to be equipped with a tap for
connecting the manometer.

Caps for liquid delivery line.

Vacuum pump of sufficient capacity to evacuate tank to ten inches of
water.

Pressure and vacuum supply hose of 1/4 inch internal diameter.

In-line, pressure vacuum relief valve set to activate at one (1) psi and with
a capacity equal to the pressurizing or evacuating pumps.

5 PRE-TEST PROTOCOL

5.1 The requirement that each compartment shall have its own internal vapor
valve must be met to conduct this test.
5.2 The following shall be performed for all cargo tanks subject to testing in
accordance with this test procedure:
5.2.1 Cargo tank and trailers shall be empty of gasoline or product to
conduct this test.
California Air Resources Board November 7, 2014
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Warning: Under no circumstances shall the vapors in any
cargo tank be purged or vented directly to the atmosphere.

5.2.2 Cargo tank shall be purged by one of the following methods:

(a) Air from the purged cargo tank shall be routed to an incinerator that
is certified by ARB and permitted by a district.

(b) Cargo tank vapors shall be routed to an ARB certified vapor
recovery system at a bulk plant or terminal when water is used to
purge the cargo tank. The water can be reused. If the water is
disposed of, it shall conform to all applicable federal, state, and
local regulations.

(c) Cargo tank vapors shall be routed to an ARB certified vapor
recovery system at a bulk plant or terminal when a liquid with a
vapor pressure of less than four pounds Reid Vapor Pressure (<4
psi RVP) is used to purge the cargo tank.

(d) Any purging method or system must be approved in writing by the
Executive Officer.

6 TEST PROCEDURE

This test shall be conducted with product hoses and vapor hoses connected and
exposed to the pressurized cargo tanks or compartments. The cargo tank shall meet
the standards for all three tests in consecutive runs.

6.1 Static Pressure Performance, Positive Pressurization
6.1.1 Open and close the dome covers.

6.1.2 Connect static electrical ground connections to tank. Attach the
delivery and vapor hoses, remove the delivery elbows and plug the
liquid delivery fittings.

6.1.3  Attach the test cap to the vapor recovery line of the cargo tank.

6.1.4 Connect the vacuum and pressure supply hose and the pressure-
vacuum relief valve to the shut-off valve. Attach the pressure source
to the hose. Attach a manometer to the pressure tap.
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6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

6.1.10

Connect compartments of the tank internally to each other if possible.

Applying air pressure slowly, pressurize the tank, or alternatively the
first compartment, to 18 inches WC.

Close the shut-off valve, allow the pressure in the cargo tank to
stabilize (adjust the pressure if necessary to maintain 18 inches WC),
record the time and initial pressure.

At the end of five minutes, record the final time and pressure.

Calculate and record the pressure change (inches WC) between
initial pressure of+18 inches WC and the final pressure.

Repeat sections 6.1.6 through 6.1.9 for each compartment if they
are not interconnected.

6.2  Static Pressure Performance, Vacuum Test (Negative Pressurization)

6.2.1

6.2.2

6.2.3

6.2.4

Connect vacuum source to pressure and vacuum supply hose
referenced in section 6.1.4.

Slowly evacuate the tank, or alternatively the first compartment, to six
(6) inches WC vacuum. Close the shut-off valve, allow the pressure
in the cargo tank to stabilize (adjust the pressure if necessary to
maintain a vacuum or negative six (-6) inches WC), and record the
initial pressure and time. At the end of five (5) minutes, record the
final pressure and time.

Calculate and record the pressure change (inches WC) from the
initial 6 inches of WC and the final pressure. If pressurized air lines
or other equipment penetrate the cargo tank headspace, record and
report the value of the pressure change as zero.

Repeat sections 6.2.2 to 6.2.3 for each compartment if they are not
interconnected.

6.3 Internal Vapor Valve Performance, Positive Pressurization

6.3.1 After completing the vacuum and pressure tests (section 6.1 and 6.2),

pressurize the tank as in section 6.1.6 18 inches WC.
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6.3.2 Close the cargo tank's internal valve(s) thereby isolating the vapor
return line and manifold from the cargo tank.

6.3.3 Relieve the pressure in the vapor return line to atmospheric pressure.

6.3.4  Seal the vapor return line and after five (5) minutes record the final
gauge pressure existing in the vapor return line and manifold.

6.3.5 Calculate the pressure change (inches WC) from + 18 inches WC to
the final pressure.

7 REQUIREMENTS AT CONCLUSION OF PRESSURE TESTING

The entire cargo tank, including tank, domes, dome vents, piping hose connections,
adaptors, couplings, hoses and delivery elbows shall be inspected for evidence of
wear, damage, or maladjustment that could be a potential leak source. Any part
found to be defective shall be adjusted, repaired or replaced as necessary.

8 REPORTING RESULTS

Results for a given cargo tank shall be reported by the company responsible for
testing as listed on the 48 hour test notification that was submitted to the Board.
Results can be submitted through the ARB Online Cargo Tank Vapor Recovery
Certification Program that can be accessed through the ARB webpage at
www.arb.ca.gov/enf/cargotanks/cargotanks.htm.

9 ALTERNATE TEST PROCEDURES
9.1 U.S. EPA Method 27
U.S. EPA Method 27 referenced in the Code of Federal Regulations — Title
40, Chapter I, Subchapter C, Part 63, Subpart R, section 63.425(e), (as last
amended on December 19, 2003) may be used an alternate to the

procedure described in Section 6 with the following exceptions:

a. The purging of vapor from cargo tanks and compartments shall be
conducted in accordance with section 5.

b. Results of each test conducted shall comply with the performance
standards reference in section 3.1 CP-204 without taking the arithmetic
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mean of two successive results as allowed by section 40 CFR
63.425(e)

c. Results from three consecutive tests (pressure, vacuum, and internal
vapor valve) run in any sequence shall comply with performance
standards reference in section 3.1 of CP-204.

9.2 Other Alternate Test Procedures

This test procedure shall be conducted as specified. Modifications to this test
procedure shall not be used to determine compliance unless prior written approval
has been obtained from the Executive Officer, pursuant to section 5 of Certification
Procedure 204 (CP-204).
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California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
TP-204.2

Determination of One Minute
Static Pressure Performance of
Vapor Recovery Systems of Cargo Tanks

1 APPLICABILITY
Definitions common to all certification and test procedures are in:
D-200 Definitions for Vapor Recovery Procedures

For the purpose of this procedure, the term "ARB" or “CARB” refers to the California Air
Resources Board, and the term "Executive Officer" refers to the Executive Officer of the
ARB or his or her authorized representative or designee.

1.1 General Applicability

This procedure is used to determine compliance with the daily static pressure
performance standard or one minute standard referenced in Vapor Recovery
Certification Procedure 204 (CP-204), “Certification Procedure for Vapor Recovery
Systems of Cargo Tanks.” This procedure may be used to determine daily static
pressure associated with the dispensing of any fluid, although it is written to reflect
application to the hydrocarbon vapors associated with the dispensing of gasoline.

2 PRINCIPLE AND SUMMARY OF TEST PROCEDURE

Upon completion of loading operations at the bulk plant or terminal, the gasoline cargo tank
is pressurized with nitrogen to 18 inches water column (WC). By using the total cargo tank
shell capacity, post-loading headspace volume, and the Ideal Gas Law, a one-minute
maximum allowable pressure decay is calculated. The pressure decay is monitored for one
minute and compliance is determined by comparison with the maximum allowable calculated
value. The leak rate through the cargo tank internal vapor vent valve is similarly determined.

3 BIASES AND INTERFERENCES
Thermal expansion due to direct sunlight on an exposed cargo tank can bias the results of
this test procedure. Keep at least 75% of the length of the vapor space of a cargo tank in the

shade during testing.

Cargo tank leakage exceeding the nitrogen feed rate precludes the use of this method. Such
leakage demonstrates the inability of the cargo tank to meet its performance standard. The
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minimum nitrogen flowrate shall be calculated as shown in §89.2, or obtained from
Table 5.

Pressure stability may not be achievable, within a reasonable time period, if the tank has
been purged with air prior to loading gasoline. This tends to bias this test procedure toward
determination of compliance. In such a case, the cargo tank shall be moved to disturb the
liquid and saturate the vapor space.

Vapor leaks due to a faulty cargo tank vapor coupler or facility vapor hose coupler inherently
shall constitute the violation of the one minute standard for any tank subject to this test
procedure.

If the load prior to testing is diesel over gasoline, this tends to bias this test procedure
toward determination of non-compliance. In such a case, the following steps shall be taken
to eliminate this bias:

(1) The pressure decay portion of the test shall be conducted three times to compensate for
the absorption of gasoline vapors into the diesel. For the purpose of this interference,
diesel shall be defined as any petroleum distillate with a vapor pressure under 4.0
pounds Reid.

(2) The first two tests will promote absorption of the gasoline vapors into the diesel to
eliminate this bias.

4 SENSITIVITY, RANGE, AND PRECISION

4.1 Mechanical Pressure Gauges
Mechanical gauges shall be a minimum of two inches in diameter.
The readability of a mechanical pressure gauge shall be:

0.20 inches WC on a full scale not to exceed thirty (30) inches WC for cargo tank
tests and

0.10 inches WC on a full scale not to exceed ten (10) inches WC for internal vapor
valve tests.

The accuracy of a mechanical pressure gauge shall be one (1.0) percent of full scale.
4.2 Other Pressure Gauges

The full scale range of other pressure gauges shall not exceed twenty (20) inches WC
for cargo tank tests and for internal vapor valve tests.

The accuracy of other pressure gauges shall be 0.5 percent of full scale for cargo tank
tests and for internal vapor valve tests.
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5 EQUIPMENT
5.1 Nitrogen High Pressure Cylinder
Use a high pressure cylinder capable of maintaining a pressure of 2000 pounds per
square inch gauge (psig). The cylinder shall be equipped with a compatible two-stage
regulator with a one (1) psig relief valve and a flow control metering valve. The outlet of
the metering valve shall be equipped with flexible tubing, a quick-connect fitting, and a
one psi relief valve.
5.2 Vapor System Pressure Assembly
Use an OPW 634-B, or equivalent, cap (or OPW 634-A plug if applicable). The assembly
shall be equipped with a 0-30 inch WC pressure gauge, a metering valve, and a quick
connect fitting (see Figure 1).
5.3 Vapor Valve Pressure Gauge
Use a pressure measuring device with a design range suitable for the pressure being
measured. The tap for the pressure measurement shall be located on the sample
coupling attached to the inlet of the volume meter.
5.4 Leak Test Assembly

Use OPW 633-D, 633-F, and 633-A (or 633-B if applicable) couplers, or equivalent as
shown in Figure 2 to leak test the vapor system pressure assembly.

5.5 Flexible Tubing

Use high-pressure tubing equipped with a quick-connect fitting at each end to connect
the nitrogen supply to the pressure assembly.

5.6 Nitrogen

Use a commercial grade nitrogen.

5.7 Stopwatch

Use a stopwatch accurate and precise to within 0.2 second.
5.8 Liquid Leak Detector

Use leak detection solution, or equivalent, to detect vapor leaks in the vapor system
pressure assembly.

5.9 Combustible Gas Detector
Use a Bacharach Instrument Company Model 0023-7356, or equivalent, to quantify any

vapor leaks at the cargo tank vapor coupler during loading operations.
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6 PRE-TEST PROTOCOL
The cargo tank shall adhere to all applicable certification conditions referenced in CP-204.
6.1 Leak Check of Test Equipment
Assemble the vapor system pressure assembly as shown in Figure 1.

Leak test the vapor system pressure assembly by connecting it to the leak test assembly
and pressurizing, with nitrogen, to 20 inches WC. The decay rate shall not exceed 2
inches WC in five minutes.

6.2 Cargo Tank Location

Locate any cargo tank to be tested where at least 75% of its length will be in shade for
the duration of the test.

6.3 Cargo Tank Preparation

6.3.1 In general, this test procedure shall be performed on cargo tanks in
conditions of routine operation, maintenance, and repair. Other conditions
shall be documented in the test report.

6.3.2 If performance of this test procedure is required due to demonstrated
non-compliance with the leak performance standards, the test report shall
document compliance with the following conditions:

6.3.2.1 No repairs or maintenance of the cargo tank shall be allowed
from the time of such demonstration until after the performance
of this test procedure.

6.3.2.2 Any movement or disturbance of the cargo tank or its contents

shall be kept to a reasonable and practical minimum. For

example:

(1) The cargo tank may be moved for business reasons if it
occupies a position needed by another cargo tank.

(2) The cargo tank may be moved to meet the environmental
requirements for cargo tank location.

(3) The cargo tank shall be moved to saturate the vapor
space before testing if it was purged with air before
gasoline loading.

7 TEST PROCEDURE

For those cargo tanks with product lines that are manifolded, this test procedure shall be
conducted on a per compartment basis.

7.1 Initial Data Collection and Pressurization

7.1.1 From the identification plate on the cargo tank, determine and record
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the cargo tank shell capacity.

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

Upon completion of the loading operations, record the total volume
loaded.

If the system back pressure during loading was measured, enter the
maximum observed pressure and number of arms loading.

If required by the safety procedures of the loading facility, ensure that
a ground cable is connected to the cargo tank. If the cargo tank is
remote from the loading rack so that the ground cable is not attached
to the loading rack, then attach the ground cable to the nitrogen
supply bottle. Connect the vapor system pressure assembly to the
vapor coupler of the cargo tank. Open the internal vapor valve(s) of
the cargo tank and record the initial headspace.

If the initial headspace pressure exceeds 18 inches water column, use
the metering valve on the vapor system pressure assembly to reduce
the pressure to 18.0 inches WC.

If the initial headspace pressure is less than 18 inches WC, adjust the
delivery pressure on the nitrogen cylinder regulator such that the
nitrogen feed rate exceeds the minimum allowable flow rate for an
empty cargo tank. See equation in 89.2, or Table 5. Connect the
nitrogen supply to the pressure assembly and increase the cargo tank
headspace pressure to 18 inches WC.

For the next 30 + 5 seconds, carefully adjust the headspace pressure
to 18.0 inches WC.

7.2 Static Pressure Performance Measurement

7.2.1

7.2.2

Zero and re-start the stopwatch with the headspace pressure at 18.0
inches WC. After 60 + 5 seconds record the headspace pressure as
the "one-minute final pressure”.

If the one-minute final pressure is less than 10 inches water column,
the internal vapor valve portion of the test, as specified next, cannot
be conducted.

7.3 Re-pressurization

7.3.1

7.3.2

Re-pressurize the cargo tank headspace to 18 inches WC. Close the
internal vapor vent valve(s), wait for 30 + 5 seconds, then, remove the
pressure assembly cap to relieve the pressure, to atmospheric,
downstream of the vapor vent valve. Wait for 15 + 5 seconds. Replace
the pressure assembly cap.

Connect the 0-10 inches WC pressure gauge to the quick connect
fitting on the vapor system pressure assembly.
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7.4 Internal Vapor Valve Performance Measurement
7.4.1 Interval Headspace Pressures

Zero and start the stopwatch as the pressure assembly cap is replaced. Repeat
the following steps for up to five continuous intervals (each interval = 60
5 seconds):

(1) record the total headspace pressure increase as the "interval pressure" in
sequence, depending on the next step); and

(2) if the total headspace pressure increase is equal to or less than the
corresponding allowable value specified in section 3.2.2 of CP-204,
proceed to measure the "final pressure” as specified below; otherwise
return to step (1).

7.4.2 Final Headspace Pressure

Within five seconds of the end of the last continuous interval above, open the
vapor valve and record the headspace pressure as the "final pressure.”

Remove the vapor system pressure assembly from the cargo tank.
8.0 REQUIREMENTS AT THE CONCLUSION OF PRESSURE TESTING
At the conclusion of pressure testing, the cargo tank owner or operator shall inspect the
entire cargo tank and compartments, including tank, domes, dome vents, piping hose
connections, adaptors, couplings, hoses and delivery elbows for evidence of wear, damage,

or maladjustment that may be a potential leak source. Any part found to be defective shall
be adjusted, repaired or replaced as necessatry.

9 CALCULATING RESULTS
9.1 One Minute Static Pressure Performance Standard
The minimum allowable one-minute final headspace pressure of a complying loaded

cargo tank shall be obtained from the application of Tables 1 through 4, or shall be
calculated as follows:

)
N \lsv
Pr = 18| —|
18
Where:
Pe = minimum allowable one-minute final pressure, inches
water column
Vs = total cargo tank shell capacity, gallons
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Vi, = cargo tank headspace volume after loading, gallons
18 = initial pressure at start of test, inches water column
N = five minute performance standard, inches water column
Where:
If (Vs) is: Then (N) equals:
> 2,500 155
1,500 to 2,499 15.0
1,000 to 1,499 145
0 to 999 14.0
Important: If individual compartments are to be tested, both Vs and V,, must be the

volumes relating to that compartment alone, not all compartments.
Note: Tables 1 through 5 are convenient results of the calculation described above.

In these tables, the columns are headed by values of V,, and the rows are
preceded by values of V..

Obtain the calculated result for Pr by finding the value of Pg at the intersection of
the appropriate column and row for V,, and V.

9.2 Minimum Nitrogen Flowrate

The minimum nitrogen flowrate required to test a cargo tank shall exceed the following
calculated value by at least ten percent, or obtained from Table 6:

_ V, (18.0-N)
(7.481x 5 x 406.9)
Where:
Fn = minimum required nitrogen flowrate, CFM
Vs = total cargo tank shell capacity, gallons
18 = initial pressure at start of test, inches water column
N = five minute performance standard, inches water column
5 = 5 minutes
406.9 = atmospheric pressure, inches water column
7.481 = number of gallons per cubic foot

9.3 Internal Vapor Valve Performance Standard
The internal vapor valve performance standard is found in section 3.2.2 of CP-204.
9.4 Conversion from One Minute to Five Minute Pressure

The conversion of the one-minute final pressure to the equivalent five-minute final
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10

11

pressure of an empty cargo tank shall be calculated as follows:

g L)

Pss =
Where:

Pf = equivalent five-minute final pressure for an empty cargo
tank, inches water column

Vs = total cargo tank shell capacity, gallons

Vh = cargo tank headspace volume after loading, gallons

Ps1 = one-minute final pressure from Line 7 of the data sheet
(Figure 3), inches water column

18 = initial pressure at start of test, inches water column

5 = 5 minutes

In = natural logarithm

e = constant equal to 2.71828

ALTERNATE PROCEDURES

This test procedure shall be conducted as specified. Modifications to this test procedure
shall not be used to determine compliance unless prior written approval has been obtained
from the Executive Officer, pursuant to section 5 of Certification Procedure 204 (CP-204).

EXAMPLE FIGURES AND TABLES

Each figure or table provides an illustration of an implementation which conforms to the
requirements of this test procedure; other implementations which so conform are
acceptable, too. Any specifications or dimensions provided in the figures or tables are for
example only, unless such specifications or dimensions are provided as requirements in the
text of this or some other required test procedure.

Figure 1
Vapor System Pressure Assembly
Figure 2
Leak Test Assembly
Table 1
One-Minute Static Performance Standard (4,000 to 9,900 gallons ullage)
Table 2
One-Minute Static Performance Standard (2,500 to 3,999 gallons ullage)
Table 3
One-Minute Static Performance Standard (1,500 to 2,499 gallons ullage)
Table 4
California Air Resources Board May 27, 2014
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One-Minute Static Performance Standard (1,000 to 1,499 gallons ullage)

Table 5
One-Minute Static Performance Standard (300 to 999 gallons ullage)

Table 6
Minimum Nitrogen Feed Rate
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FIGURE 1

Vapor System Pressure Assembly

puig ——

cap ——>

_ bleed valve and
=, quick connect fitting
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FIGURE 2
Leak Test Assembly

quick connect fitting

lu f
p f upply \
_ ! I%i _ _ N
b
U 1N
\ coupler
cap bleed valve and
(to be tested) quick connect fitting
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Table 1
One-Minute Static Performance Standard
(4,000 to 9,900 gallons ullage)
(See §9.1)

100 150 200 250 300 350 400 450 500 550 600 650 700
4,000 5.4 8.1 9.9 11.2 12.1 12.8 13.3 13.8 14.2 14.5 14.7 15.0 15.2
4,100 5.3 7.9 9.8 11.0 12.0 12.7 13.2 13.7 14.1 14.4 14.7 14.9 15.1
4,200 51 7.8 9.6 10.9 11.8 12.6 13.1 13.6 14.0 14.3 14.6 14.8 15.0
4,300 5.0 7.6 9.5 10.8 11.7 12.5 13.1 13.5 13.9 14.2 14.5 14.8 15.0
4,400 4.8 7.5 9.3 10.6 11.6 12.4 13.0 13.4 13.8 14.2 14.5 14.7 14.9
4,500 4.7 7.3 9.2 10.5 11.5 12.3 12.9 13.3 13.8 14.1 14.4 14.6 14.9
4,600 4.5 7.2 9.0 10.4 114 12.1 12.8 13.3 13.7 14.0 14.3 14.6 14.8
4,700 4.4 7.1 8.9 10.3 11.3 12.0 12.7 13.2 13.6 13.9 14.2 14.5 14.7
4,800 4.3 6.9 8.8 10.1 11.2 11.9 12.6 13.1 13.5 13.9 14.2 14.4 14.6
4,900 4.2 6.8 8.7 10.0 11.0 11.8 12.5 13.0 134 13.8 14.1 14.4 14.6
5,000 4.0 6.6 8.5 9.9 10.9 11.7 12.4 12.9 13.3 13.7 14.0 14.3 14.5
5,100 3.9 6.5 8.4 9.8 10.8 11.6 12.3 12.8 13.3 13.6 14.0 14.2 14.5
5,200 3.8 6.4 8.3 9.7 10.7 115 12.2 12.7 13.2 13.6 13.9 14.2 14.4
5,300 3.7 6.3 8.1 9.5 10.6 11.4 12.1 12.7 13.1 13.5 13.8 14.1 14.4
5,400 3.6 6.1 8.0 9.4 10.5 11.3 12.0 12.6 13.0 13.4 13.8 14.0 14.3
5,500 35 6.0 7.9 9.3 10.4 11.3 11.9 12.5 13.0 13.3 13.7 14.0 14.2
5,600 3.4 5.9 7.8 9.2 10.3 11.2 11.8 12.4 12.9 13.3 13.6 13.9 14.2
5,700 3.3 5.8 7.7 9.1 10.2 111 11.8 12.3 12.8 13.2 13.5 13.8 14.1

300 350 400 450 500 550 600 650 700 750 800 850 900
9,200 7.2 8.2 9.0 9.8 10.4 10.9 11.4 11.8 12.1 12.5 12.8 13.0 13.3
9,300 7.1 8.1 8.9 9.6 10.3 10.9 11.3 11.7 12.1 12.4 12.7 13.0 13.2
9,400 7.1 8.1 8.9 9.6 10.3 10.8 11.3 11.7 12.0 12.4 12.7 12.9 13.2
9,500 7.0 8.0 8.8 9.6 10.2 10.7 11.2 11.6 12.0 12.3 12.6 12.9 13.1
9,600 6.9 7.9 8.8 9.5 10.1 10.7 11.2 11.2 11.9 12.3 12.6 12.8 13.1
9,700 6.8 7.9 8.7 9.4 10.1 10.6 111 11.5 11.9 12.2 12.5 12.8 13.0
9,800 6.8 7.8 8.7 9.4 10.0 10.6 11.0 11.5 11.8 12.2 12.5 12.8 13.0
9,900 6.7 7.7 8.6 9.3 10.0 10.5 11.0 114 11.8 12.1 12.4 12.7 12.9
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Table 2
One-Minute Static Performance Standard
(2,500 to 3,999 gallons ullage)
(See §9.1)

100 150 200 250 300 350 400 450 500 550 600 650 700
2500 85 109 124 133 14.0 14.5 14.9 15.2 15.5 15.7 15.9 16.0 16.2
2600 83 107 122 132 13.9 14.4 14.8 15.1 154 15.6 15.8 16.0 16.1
2700 80 105 120 13.0 13.8 14.3 14.7 15.0 15.3 155 15.7 15.9 16.0
2800 78 103 11.8 129 13.6 14.2 14.6 14.9 15.2 155 15.7 15.8 16.0
2900 76 101 117 127 13.5 14.0 14.5 14.8 151 15.4 15.6 15.8 15.9
3000 7.3 9.9 115 126 13.3 13.9 14.4 14.7 15.0 15.3 155 15.7 15.8
3100 7.1 9.7 113 124 13.2 13.8 14.3 14.6 15.0 15.2 15.4 15.6 15.8
3200 6.9 95 112 121 13.1 13.7 14.2 14.6 14.9 15.1 15.3 155 15.7
3300 6.7 93 110 121 13.0 13.6 14.1 14.5 14.8 15.0 15.2 155 15.6
3400 6.5 9.1 108 120 12.8 13.5 14.0 14.4 14.7 15.0 15.2 15.4 15.6
3500 6.3 9.0 107 118 12.7 13.5 13.9 14.3 14.6 14.9 15.1 15.3 15.5
3600 6.1 88 105 117 12.6 13.2 13.8 14.2 145 14.8 15.0 15.3 154
3700 6.0 86 104 116 12.4 13.3 13.6 14.1 14.4 14.7 15.0 15.2 154
3800 5.8 84 102 114 12.3 13.0 13.5 14.0 14.3 14.6 14.9 151 15.3
3900 5.6 83 100 113 12.2 12.9 13.4 13.9 14.3 14.6 14.8 15.0 15.2
3999 5.4 8.1 9.9 11.2 12.1 12.8 13.3 13.8 14.2 14.5 14.7 15.0 15.2
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1,500
1,550
1,600
1,650
1,700
1,750
1,800
1,850
1,900
1,950
2,000
2,050
2,100
2,150
2,200
2,250
2,300
2,350
2,400
2,450
2,499

50

6.0
5.8
5.6
5.4
5.2
5.0
4.8
4.7
4.5
4.3
4.2
4.0
3.9
3.8
3.6
35
3.4
3.2
3.1
3.0
2.9

100
10.4
10.2
10.0
9.9
9.7
9.5
9.3
9.2
9.0
8.8
8.7
8.5
8.4
8.2
8.1
7.9
7.8
7.6
7.5
7.4
7.2

TABLE 3

One-Minute Static Performance Standard
(1,500 to 2,499 gallons ullage)

150
12.5
12.3
12.2
12.1
11.9
11.8
11.6
115
11.3
11.2
111
10.9
10.8
10.7
10.5
10.4
10.3
10.2
10.0
9.9
9.8

California Air Resources Board

200

13.7
13.6
13.4
133
13.2
13.1
13.0
12.8
12.7
12.6
12.5
12.4
12.3
12.2
12.1
11.9
11.8
11.7
11.6
11.5

11.4

(See §9.1)
250 300
145 15.0
144 149
143 148
141 147
140 146
139 146
138 145
137  14.4
136 143
135 142
134 141
133 14.0
133 139
132 139
131 1338
130 137
129 136
128 135
127 13.4
126 13.4
125 133

350

15.4
15.3
15.2
15.2
15.1
15.0
14.9
14.8
14.8
14.7
14.6
14.5
14.5
14.4
14.3
14.2
14.2
14.1
14.0
13.9
13.9
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400

15.7
15.6
15.6
15.5
15.4
15.3
153
15.2
151
15.1
15.0
14.9
14.9
14.8
14.7
14.7
14.6
14.5
14.5
14.4

14.3

450

15.9
15.9
15.8
15.7
15.7
15.6
15.6
15.5
154
154
15.3
15.2
15.2
15.1
15.1
15.0
14.9
14.9
14.8
14.8
14.7

500

16.1
16.1
16.0
16.0
15.9
15.8
15.8
15.7
15.7
15.6
15.6
15.5
154
154
15.3
15.3
15.2
15.2
15.1
15.1
15.0

550

16.3
16.2
16.2
16.1
16.1
16.0
16.0
15.9
15.9
15.8
15.8
15.7
15.7
15.6
15.6
15.5
15.5
15.4
15.4
15.3
15.3

600

16.4
16.4
16.3
16.3
16.2
16.2
16.1
16.1
16.0
16.0
15.9
15.9
15.8
15.8
15.7
15.7
15.7
15.6
15.6
15.5

155
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1,000
1,050
1,100
1,150
1,200
1,250
1,300
1,350
1,400
1,450
1,499

25

3.2
2.9
2.7
2.5
2.3
2.1
1.9
1.7
1.6
15
1.3

TABLE 4

One-Minute Static Performance Standard
(1,000 to 1,499 gallons ullage)

50

7.6
7.3
7.0
6.7
6.4
6.1
5.8
5.6
5.4
5.1
4.9

California Air Resources Board

75
10.1
9.8
9.5
9.3
9.0
8.8
8.5
8.3
8.0
7.8
7.6

(See §9.1)
100 125
117 127
114 125
112 123
109 121
107 119
105 117
103 115
100 113
9.8 11.1
9.6 10.9
9.4 10.7

150

135
13.3
13.1
12.9
12.7
12.6
12.4
12.2
12.0
11.8
11.7
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175

14.1
13.9
13.7
13.5
13.4
13.2
13.1
12.9
12.7
12.6
12.4

200

14.5
14.3
14.2
14.0
13.9
13.7
13.6
13.4
13.3
13.2
13.0

225

14.9
14.7
14.6
14.4
14.3
14.2
14.0
13.9
13.8
13.6
13.5

250

151
15.0
14.9
14.8
14.6
14.5
14.4
14.3
14.1
14.0
13.9
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300
350
400
450
500
550
600
650
700
750
800
850
900
950
999

25

9.8
8.9
8.1
7.3
6.6
6.0
5.4
4.9
4.4
4.0
3.6
3.3
2.9
2.7
2.4

TABLE 5

One-Minute Static Performance Standard

50
13.3
12.7
12.0
114
10.9
104
9.8
9.4
8.9
8.5
8.1
7.7
7.3
6.9
6.6

California Air Resources Board

(300 to 999 gallons ullage)

75
14.7
14.2
13.8
13.3
12.9
12.5
12.0
11.6
11.3
10.9
10.5
10.2
9.8
9.5
9.2

(See §9.1)
100 125
155 16.0
151 15.6
147 153
144 150
140 147
13.7 144
133 141
13.0 139
12,7 136
123 133
120 13.0
11.7 128
114 125
112 123
109 120

150

16.3
16.0
15.7
15.5
15.2
15.0
14.7
14.5
14.2
14.0
13.8
13.5
13.3
13.1
12.9
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175

16.5
16.3
16.0
15.8
15.6
15.4
15.2
14.9
14.7
14.5
14.3
14.1
13.9
13.7
13.5

200
16.7
16.5
16.3
16.1
15.9
15.7
15.5
15.3
15.1
14.9
14.7
14.5
14.4
14.2
14.0

225

16.8
16.6
16.5
16.3
16.1
15.9
15.7
15.6
154
15.2
15.1
14.9
14.7
14.6

14.4

250

17.0
16.8
16.6
16.4
16.3
16.1
16.0
15.8
15.6
15.5
15.3
15.2
15.0
14.9

14.7
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TABLE 6

Minimum Nitrogen Feed Rate

(See §9.2)
CARGO TANK CAPACITY MINIMUM NITROGEN
(GALLONYS) FEED-RATE, CFM
2,500 .oei 0.41
2,700 L 0.49
2,900 i 0.52
S0L00 e 0.56
31300 e 0.60
3500 i 0.63
3,700 e 0.69
31900 .o 0.71
4,000 . 0.74
4,300 e 0.78
4,500 o 0.81
4,700 . 0.85
4,900 .. e 0.89
5,100 e 0.92
5,300 .oeii 0.96
5,500 e 0.99
5,700 e 1.03
5,900 .oeiiii 1.07
9,000 ..eeiie 1.63
9,200 .oeee 1.66
9,400 .oeeii 1.70
90,600 L. 1.74
0,800 Lo 1.77
California Air Resources Board May 27, 2014

TP-204.2, Page 17



California Environmental Protection Agency

@= Air Resources Board

Vapor Recovery Test Procedures
TP-204.3

Determination of Leak(s)

Adopted: April 12, 1996
Amended: March 17, 1999
Amended: November 7, 2014




California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
TP-204.3

Determination of Leak(s)

1 APPLICABILITY
Definitions common to all certification and test procedures are in:
D-200 Definitions for Vapor Recovery Procedures

For the purpose of this procedure, the term "ARB" or “CARB?” refers to the California
Air Resources Board, and the term "Executive Officer" refers to the Executive Officer
of the ARB or his or her authorized representative or designee.

1.1  General Applicability

The procedure is used to determine the leak-tightness of vapor control systems
used in the loading of gasoline cargo tanks. It may be utilized to determine the
leak-tightness of gasoline cargo tanks during loading without taking the delivery
tank out of service and to determine the leak-tightness of vapor control systems
at gasoline terminals and bulk plants at any time. It is also effective to determine
leak tightness when the vapor control system does not create back-pressure in
excess of the pressure limits of the cargo tank certification test (18 inches of
water column (WC) referenced in CP-204, Certification Procedure for Vapor
Recovery Systems of Cargo Tanks.

2 PRINCIPLE AND SUMMARY OF TEST PROCEDURE
A portable instrument is used to detect VOC leaks from individual sources. A leak definition
concentration based on a reference compound is specified in each applicable regulation.
This procedure is intended to locate and classify leaks only, and is not to be used as a direct
measure of mass emission rates from individual sources.

3 BIASES AND INTERFERENCES

Individual Vapor Leak Check Duration

The duration of vapor leak checks will systematically bias the results positively
(toward a determination of violation). To control this bias, leak checks shall be
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performed individually with a fresh air purge between each leak check. Each leak
check shall have a duration of less than twice the instrument response time
(typically, less than sixteen seconds). Leak checks with a duration of greater than
twice the instrument response time are invalid. The probe must be purged with fresh
air for more than two instrument response times (more than sixteen seconds)
between individual leak checks.

4 EQUIPMENT AND SUPPLIES
4.1 Manometer

Liquid manometer, or equivalent, capable of measuring up to 7500 pascals (30
inches WC) gauge pressure with + 25 pascals (0.1 inch WC) precision.

4.2  Combustible gas detector
A portable hydrocarbon gas analyzer with associated sampling line and probe
using catalytic oxidation to detect and measure concentrations of combustible
gas in air.
4.2.1 Safety
Personnel shall assume that the combustible gas detector will be
operated in an explosive atmosphere and comply with all pertinent
regulations.

4.2.2 Range

Minimum range of 0-100 percent of the lower explosive limit (LEL)
expressed as propane (0 to 21,000 ppm).

4.2.3 Probe Diameter
Sampling probe internal diameter of 0.625 cm (1/4 inch).
4.2.4 Probe Length

Probe sampling line of sufficient length for easy maneuverability during
testing.

4.2.5 Response Time

Response time to 90 percent of the final stable reading shall be less than
8 seconds for detector with sampling line and probe attached.
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4.3  Stopwatch

Accurate and precise to within £0.2 sec.

4.4  Graduated cylinder

Glass or plastic. 1 milliliter (mL) graduations, minimum volume 50 mL.
5 CALIBRATION PROCEDURE

Calibration is part of each application of the test procedure, see §6.2.
6 TEST PROCEDURE
6.1 Pressure

Place a pressure tap in the terminal or bulk plant vapor control system, as close
as reasonably possible to the connection with the cargo tank and before any
check valves in the terminal or bulk plant recovery system. Connect the
manometer. Record the pressure periodically during testing.

6.2 Calibration

Calibrate the combustible gas detector with 2.1 percent by volume (21,000 ppm)
propane in air for 100 percent LEL response. Calibration gas shall be traceable
to NIST-SRM.

6.3  Monitoring Procedure - Vapor Leaks

During loading, check the periphery of all potential sources of leakage of the
cargo tank and of the terminal or bulk plant, vapor collection system with a
combustible gas detector.

6.3.1 Probe Distance

For a mobile leak source (e.g. cargo tank) the detector probe inlet shall be
2.5 cm from the potential leak source. The distance can be maintained
during monitoring by putting a 2.5 cm extension on the probe tip.

For a stationary leak source (e.g. loading rack) the probe tip shall be
placed at the surface of the suspected leak interface except for a moving
part, such as a rotating shaft, for which the probe tip distance shall be 1
cm. The distance can be maintained during monitoring by putting a 1 cm
extension on the probe tip.
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6.3.2 Probe Movement

Move the probe slowly (approximately 4 cm/sec). If there is any meter
deflection at a potential leak source, move the probe to locate the point of
highest meter response.

6.3.3 Probe Position

The probe inlet shall be positioned in the path of the vapor flow from a
leak so as to maximize the measured concentration.

6.3.4 Wind

Attempt to block the wind from the area being monitored.

6.3.5 Detector Response Time

The detector response time must be equal to or less than 8 seconds and
the detector shall not probe any potential leak source for longer than twice
the detector response time.

6.3.6 Recording

Record the highest detector reading and location for each leak being
monitored.

6.4  Monitoring Procedure - Liquid Leaks

Check cargo tank and bulk plant or terminal system for liquid leaks. Count the
number of drops for two minutes.

6.4.1 For Liquid Leaks during Disconnect

Capture liquid lost upon disconnect and measure the volume using
graduated cylinder.

6.4.2 Recording

For liquid leaks, record location and number of drops per minute. For
liquid leaks during disconnect, record location (loading arm, recovery
arm), cargo tank and volume for each consecutive disconnects.

7 ALTERNATE PROCEDURES

7.1 U.S. EPA Method 21 - Determination of Volatile Organic Compound Leaks
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U.S. EPA Method 21 is an approved alternative procedure as it applies to the
performance of this test procedure subject to the provisions of 6.3.1 regarding
probe distances.

7.2 Other Alternative Test Procedures

This test procedure shall be conducted as specified. Modifications to this test
procedure shall not be used to determine compliance unless prior written
approval has been obtained from the Executive Officer, pursuant to section 5 of
Certification Procedure 204 (CP-204).

8 FIGURES

Each figure provides an illustration of an implementation which conforms to the
requirements of this test procedure; other implementations which so conform are
acceptable, too. Any specifications or dimensions provided in the figures are for
example only, unless such specifications or dimensions are provided as
requirements in the text of this or some other required test procedure.

Figures 1 and 2 provide illustrations of a combustible gas meter alone and in use.
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FIGURE 1
Phase | Leak Check (View of Combustible Gas Detector)
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FIGURE 2
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TEST PROCEDURE FOR GASOLINE VAPQOR
LEAK DETECTION USING COMBUSTIBLE GAS DETECTOR

‘PRINCIPLE AND APPLICABILITY
The procedure is abp?icab1e for the determination of the leak-tightness

of vapor control systems used in the loading of gasoline delivery tanks.
It may be utilized to determine the Teak-tightness of gasoline delivery
tanks during loading without taking the delivery tank out of service,

.and to determine the leak-tightness of vapor control systems at gasoziﬁe

terminals and bulk plants at any time. It is applicable for gascline

delivery tanks during loading operations and is effective to determine
teak tightness only if the vapor control system does not create back;
pressure in excess of the pressure 1imits of the delivery tank

certification leak test {18 inches of water gauge). This procedure does

not supersede{any Tocal APCD procedures regarding gasoline lcading

operations which are more stringent.

DEFINITIONS
2.1 pelivery tank. Any container, including associated pipes and
fittings, that is used for the transport of gaseoline, and is
of

required to be certified in accerdance with Section 41962

the California Health and Safety Code.



2.2 Delivery tank vapor collection equipment. Any piping, heses,

and devices on the delivery tank used to collect and route the

gasoline vapors in the tank to the bulk terminal or bulk plant.

2.3 Vapor control system. Any piping, hoses, equipment, and devices

at the bulk terminal, or bulk plant which is used to collect,

‘ store, and/or process gasoline vapors.
2.4 VYapor teak. A vapor leak is defined to be any source of gasoline vapors
which causes a combustible gas detector meter reading of 100 percent

of the LEL. A marginal vapor leak may be verified by conducting

& pressure/vacuum leak test. A vapor Teak does not include

any vapor resulting from 1iquid spillage or Tliquid leaks.

Z5 Liguid Leak. A Tiquid Teak is defined to be the dripping of ?iqﬁid organic
compounds at a rate in excess of three (3] drops per minute from

aﬁy single leak source other than the liquid fil1 line and vapor

line disconnect operations. A liquid Teak from liquid fi1l line

and vapor line disconnect ogeratfons is defined to be: (1} more

than two (2) milliliters 1iquid drainage per disconnect from a top
loading operation; or (2) more than ten (10} milliliters Viguid
drainage from a botton loading operation. Such 1iqqid drainage

for disconnect operations shall be determined by computing the

average drainage from three consecutive disconnects at any one

permit unit.



3. APPARATUS AND SPECIFICATIONS

3.1 Manometer. Liquid manometer, or equivalent, capable of measuring

up to 7500 pascals {30 inches HZO) gauge pressure with +25 pascals
(0.1 inch HZO) precision.

3.2 Combustible gas detector. A portable hydrocarbon gas analyzer with

associated sampling line and probe us%ng catalytic oxidation
to detect and measure concentrations of combustible gas ip air.

3.2.1. Safety. Certified as safe for operation in explosive

atmosphere.

2.2 Range. Minimum range of 0-100 percent of the lTower

explosive 1imit (LEL) expressed as propane.
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.2.3 Probe diameter. Sampling probe internal diameter of 0.625 em
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Response time. Response time for full-scale deflection of
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3.3 Stopwatch.
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4.

TEST PROCEDURE

.4

4.2

Pressure. Place a pressure tap in the terminal or bulk plant
vapor control system,‘as close as reasonably possibie to the
connection with the delivery tank and before any check valves in

the terminal or bulk plant récavery system. Connect the manometer.

Record the pressure periodically during testing.

Calibration. Calibrate the combustible gas detector with 2.2
percent by volume propane in air for 100 percent LEL response.

Calibration gas is to be certified traceable to Nationai Bureau of Standards

reference materials,

4 3 Monitoring procedure - vapor leaks. During loading, check the

periphery of all potential sources of Teakage of the delivery tank

and of the terminal or butk plant, vapor collection system with a
combustible gas detector. During the time when the tank 1is befng
loaded, check the periphery of all potential sources of leakage of

the terminal or bulk plant vapor collection system with a combustible

gas detector.

4 3.1 Probe distance. The probe inlet shall be 2.5 cm from the
potential Teak source. The distance can be maintained during

monitering by putting a 2.5 cm extension on the probe 1ip.

4.3.2 Probe movement. Move the probe slowly (approximately 4 em/sec).

If there is any meter deflection at a potential Teak source.

move the probe to locate the point of highest meter response.



4.3.3 Probe position. As much as possible, the probe inlet shall

be positioned in the path of the vapor flow from a leak

so as to maximize the measured concentration.
4.3.4 Wind. Attempt as much as reascnably possible to block the wind from

the area being monitored.

4-3.5 Eec&rdiﬁg, Record the highest detector reading and location
for each being monitered. -

4 # Honitoring pkocedure - 1iouid Teaks. Check delivery tank and bulk

plant or terminal system for Tiguid Teaks. Count the number of
" drops for two minutes.
4.4.1 For Fiquid Teaks during disconnect. Capture Tiquid tost upon
gisconnect and measure the volume using g%adu&ted cylinder.

4.4.2 Recording. For liguid leaks, record Tocation and number of

dgreps per minute. For Tiquid lteaks during disconnect, record

?@éatfen {Toading arm, recovery avm), delivery tank and

“volume for each consecutive disconnects.

5. ALTERNATIVE METHODS
51 Approvel. Technigues, other than those specified above, may be
used if orior approval is obtained from the Afr Resources Bosrd

Executive Officer. Such approval will be based upon equivalency

17}

+h the methods ahove.
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