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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 

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

ti. 
1. Introduction 

The fo11owing test procedures are for deteiinining the efficiency of 

vapor recovery systems (Sections 2 and 3) for t':ontrol,1.ing gasoline 
. 

vapors emitted during the filling of storage tanks and vehicle fuel 

tanks. 

The test procedures for determining the efficiency·of systems for 

controlling gaso1ine vapors displaced during filling of underground 

.stor~ge tanks requires dete!inination of the weight of gasoline 

vapors vented through the storage tank vent and the volume of 

gasoline dispensed. The percentage effectiveness of control is 

then calculated from these values. 

i'he test procedures for determining the efficiency of systems to 

controi gaso1ine vapors displaced during vehicle fueling requires 

that the weight of ~apors collected at the vehicle, corrected for 

vent losses, be co.11pared to the potentia1 mass ·emission calculat;d 

for that vehicle. A standard test sample"of the vehicle population 

is to be tested and an average efficiency calculated. 

The potential !llass emissions are determined during the fueling of 

vehicles by measurir1g the mass of hydrocarbons collected from 
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·vehicles from which no leak occurred. Potential emissions are 

,✓ expressed as a function of the vapor pressures of the dispensed 

fuel, the temperature of the dispensed fuel and the temperature 

of the gasoline in· the test vehicle tank. The relationship is 

used as the baseline or reference from which the efficiency of " 
a vehic1e fueling vapor control system is evaluated. 

The samp1e 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. 

The test wi11_be conducted during the normal operation of the service 

station. For vehicle fueling at a se1f-servce station} the customers 

shall fuel the vehicles; at a full-service station, the service 

station attendant shall fue1 tile vehicles during the test period. 

No more than 30 days prior to the 100 vehicle efficiency tests the 

entire vapor recov~ry system is to be test~d for leaks. 4R-~eee~daRee 

with-t~e-er4teFia-s~eE~fiea-4R-ift+e~+9-Gha~teF-i-£ij~ehapteP-l;T; 
' 

~eetieR-+9+8~39-fj}-aAa-+9+8T86-f3},-4A-;Re-State-F4f8-MaPsha1Ls-re§~-

+c:it-i-eRs1 'J.'he vapor pipin.g system, inaZud_-ing tl,e storage tanks, dis

pens1:ng nozzles and hoses, shall- be pneumaticaUy tested to 150~( of 

the ma:c-imum 1.1.,\?1•king pressure of tr.e system, 01° to 10 inches of wate'.r 

Test prccs:a>e sha 7,1, be main:. 

tained fen• not Zess tli<m 5 mi11utes, wit.11 tlie system seated, with a 

. 
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e.g. ., nitro3en., s;-,,aU be used. Al; r.o ti!.-:.g shaU air· be w:;ed frorri o:a 

In addition, tr.~ total ull29e s~a~e sha11 

· b. th 6 0'"'0 11 D · .,.. .f ,......,,a ,. -'ces+nor. e ~ore . an , 1u gc on~. un ng Lf12 per o, ,:, n.... e ... , 

maintenance, 2.djt1stment, replac.ernent of co;;ipanents or other such 
• I 

alteration of the control system is not z.llo•,·ied unless such action 
. f 

is specifically called for in the sysb:iil\~ rr:ainten'ance @:1.nuaL Any 

such alteration sha11 be recorded on the day on ,which the alteration 

was perforned; During the testing, the control sy~tem vril 1 be 
. . . 

sealed in such a ~3nner that unauthorized maintenance may be 

Maintenance is to be perforr,:~d only after n6tifi cation of 

the person in charge of the test.i.ng except in case of an- emergei:cy. 

Unauthorized li!a i ntenanc:e filay be reason for ir.rnedia t.e fa i1 ure of the 
\..-• ' -- : ..,, ... ,. 

test.. 

for sys,tems which are identical in design"a.nd include. the same 

compon;nts ·as systems· tested and· fowi'd to cctnply with the test 

'Jtocedures, but _differ,, prima_rily in si2=:, th~ owner- or vendor ,· 

may d2monstrc;te ,co:npl iar:ce capability 2.r.d obta 'in approva1 by 

· submitting engineering 2nd/or test data dai!onstrating the rela-, 

tionship between capacity and throughp:.Jt of ea.c.h ccm?Gnent. \·/hose 

perfom.2nce is 2 function of throughpu ~- EXp.:Tipl es of such cu-;i-

ponents inc1ude: b 1 o~·iers, ca ti:l lyst, carbon or other adso:rb:mt, 

co~pressors, heat exch~ns~rs, co~bustors~ piping, etc. 

I 
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2. Underqround T2.nk Fue1foq Test Proced 1j,e (?i:!:1s e I SystE:-ns) 

2.1 Principle and Applicability 

(a) Pri ncip1 e. During a fuel delivery~ the volume of 

gasoline delivered frcr.i th2' t2.nk truck to the· under

ground tank is recorded and the concentration of gaso

line. vapor returning to th2 tanR true~ is measured. 

The weight of gasoline vapor discharged frc:n the vent 

of the underground.~ank and> if appliccble~ from the .. 
vent of the vacu~~ assisted s:::eandary processing unit 

during the saE2 period is detemined. · The efficiency 

of control is calculated frcr~ these determinations_ 

(fr)- Applicability. The w.ethod is applicab1e to all 

c_ontrol systems which have il vapor line co~necting 

·the und~rground tank to the tank truck.· · .. 

2.2 P.pparat:1s - .-- -J 
. -·· 

(a) For- e2.ch :vent,-.-incl uding restricted vents and vents of 

any processing units; ·a pos_i.tive disp1ace:merit rGeter, 

with ~ .c2.p2.ci ty of ·3~,000 SCPri,. a pressure drop of no 

more th2n 0.05 inches of water at 2.n 2.ir f1u.'1 of 30 

SCFH~ 2.nd equipped with an autcraatic data gaih2ring 

systG'Tl th2.t can diffc12ntiat.~ ch·2ction of flm-1 and 

recm·ds vclt:;.:e ven tcd "in siich Z! r.:.::.nm~r that this data 
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concentration data. A manifold for meter 'outlet with 

taps for an HC ana 1yzer, a thennocoup 1 e*; and a pressure 

sensor is to be used with the positive displacement 

meter. 

\i 
(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 

processing unit to connect the gas meter. Coupling to 

·be sized so as to create no significant additionalo 
•' 

pressure drop on the system. 

.. 
(d} Co1Jp1ing for tank truck vapor return line with thermo

couple~ manometer+ and HC ana1y-zer taps. Coupling to 

be the same diameter as the vapor return line. 

(e) Coupling for tank truck fuel drop line with thermocouple 

ta~. Coupling to be the same diameter as the fu~l line. 

. . 
(f) Two (2) hydrocarbon· ana1yzers (FID or ARB approved 

equiva 1 ent) with recorders and_ with a capability of 

measuring total gasoline vapor concentration of 100 

percent as propane. Both analyzers to be of same 

make -~rid m~de 1~ 

* ihe-Hse-ef-the-we~cl-thef~eee~~le-4s-~e-4ffi~~y-teffl~ePature 
seRs!~5-~eviee-thFe~gkeut-this-pFeeedHPe~ 
fvlw2•._,vc1' ·in tin'.,g p·ae,;dw'.:: tik?. use of a "thci"trzoeow,Ze 11 

is specified_, mz.-:>t.l,ei• <::qw,; U~t .::J)'.::,et,i vc tcmpe1•atu2•~ 
s'erzsing c?m:iac m,1:; alte1•11<1.til'ely be used. 

. .
f +1-ie-tise-G f- t ~9.-li'•3 l't~-f;iatlur.;e tP r-4 s- te-4Hli1 ➔ y-pres 5lffe- sens~ R~ 

de Y4 ce-t !n-'l~ Hiil,t1 ut-Hi4 S•• fH'tiE.1::'t!HFe-: , 

T{ht~lit.':\') ,in ;.i'::'"-..: ['?'/'\'t',:·: .. r\.' r'J:l· :u-:,, of' (l ff,1;-;1i,~~-:rncll ,,,, -/:1 
IJJ}t~'(!.; fl-:\!, (:,:, 1 !i':('P t"'") ·r:/'!·i1 .. "'(·::~\,, /t't' _l 1J't·r::i1,:1•1~ :~1..,"'.i ::/t:;11 

·'".,1•,•.c.:('• L! l.; ,•,~,- ,-1 .:l:,-,"!,·/· . . ~-.. ,,~d.U..-1.," . r;;,1:1 t "t. ~'" ~, t i: b,~ :u:t' l. 

1 
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(g) Three (3) flexible th&rmocouples or thermistors 

(0-150°F) \'Jith a recorder system. 

(hj Explosimeter 

(i) Barometer 

. 
(j) Three manometers or other pressure sensing devices 

capable of measuring zero to ten inches of .W?ter. 

(k) Thermometer 

2.3 Procedure 

(a} 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. 

(b) Connect manifold to outlet of posi.ti've displacement 

meter and resulting to ~ystem vent of underground 

tank using the coupler or if the vent has.a restric

tion, remove the restriction and connect the coup1er. 

manifold and the meter system to the vent anq connect 

restrictor to manifo1d 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 $YStem 

uses an incinerator to control emissions, use the test 

procedures set forth in Section 3.6. 



(c) Connect the HC analyzer with recorder) thermocouple 

and manometer to the VE.nt manifold. Calibrate the 

equipment in accordance with Section 3.3. 

(d) Connect the couplers to the tank truck fuel and vapor 

return 1i nes. 

(e) Connect an HC analyzer with a record~r, a manometer 

and a thermocouple to the taps on the coupl~r on the 

vapor return line: Connect thennocoup1e to the tap 

on the coupler on the fuel line. 

(f} Connect tank truck fuel and vapo1· return lines to 

appropriate underground tank lines in accordance with. 

written procedure for the system. 

{g) Check the tank truck and all vapor return line 

connections for a tight seal before and'during the 

test with the explosimeter.. 

(h) Record the initial reading of gas ·meter{s). 

{i} Start fueling of the underground tank in accordance . 
with manufacturers I esta~1i shed norma 1 procedure. 

(j) Bydrocar:bon concentrations, temperature and pressure 

measurements should be recorded using stripchart 

recorders within the first 15 seconds of the unload~ng 

period. The gas meter reading f~ to be taken at 120 

second intervals. 
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(k) Record at the start and the end of the test barometric 
t 

pressure and ambient temperature.
I 

(l) At the end of the dropi disconnect the tank truck 

' from the underground tank in accordance with manu-

facturers'_ instructions (normal procedure). Leave 

the underground t~.nk ve~t instrumentation in place. 

(m) Continue recordi n_g hydrocarbon. concentrations,. 

temperatures, pressure and gas meter readings at 

the underground tank vent and/or the exhaust of. . . 
any processing unit at 20-minute'intervals. Do 

this for one hour for ba1ance systems and unti f the . 

system returns to normal conditions as specified by 

the manufacturer.for secondary systems. 

{n) Disconnect ·instrumentation from the \(ent(s). 

{o) Record volume of gaso1i.ne that is delivered. 

(p) Record final reading of gas meter. 

2.4 Calculations 

(a) Volume of gas discharged through "i th" vent. This 

includes uncferground tank vent and·any controi system 

vent. 
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Where: 
• t 

Vvsi = Volume of gas discharged 'through 11 i th" vent, 
, t 

corrected to 60°F and 29.92 in. Hg; Ft3• 

,, 
Pb = Barometric Pressure, in. Hg. 

. . 
0 

th 11Vvi = Volt.me of· gas recorded by meter on "i vent, 

corrected for amount of vapor removed for the 

hydrocarbon analysis, Ft3~. 
·•·. 

th 11Tvi = Average temperature in iri vent line, 0 R.·· 

i = The vent under consideration. 

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

0.1337Gt {520 X [_Pb + ~J-1])
=-----::::,--=~~~---Tt X 29. 92. 

Where: 

= Vol une of gas returned to the tank truck at .. 
60°F and 29.92 in. Hg; Ft3• 

= Volume of gasoline delivered, gal • .. 
= Final gauge pressure of tank truck; in. Hg. 

= AveragP. temperature of gas returned, to tank 

truck, "R. 



, , 

9 

vvi X 520 X Pb·. 
vvsi = Tvi X 29.92 

Where: 

.. • t 

Vvsi = Volume of gas discharged 'through "i th" vent, 

corrected to 60°F and 29.92 in. Hg; Ft3• 

,, 
Pb = Barometric Pressure, in. Hg. 

th 11Vvi = Volune of gas recorded by meter on "i 
0 

vent, 

corrected for amount of vapor removed for the 

hydrocarbon analysis, Ft3~ . ... 

Tvi = Average temperature in "i th" vent line, 0 R.·· 

i = The vent under consideration. 

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

O. t337Gt {520 X [_pb + ~.HJ) 
= ----=----,.,,....-,,------Tt X 29.92 

Where: 

= Vol u-ne of gas returned to the tank truck at .. 
60°F and 29.92 in. Hg; Ft3• 

= Volume of gasoline delivered, gal. .' 
= Final gauge pressure of tank truck; in. Hg. 

= Averagi:; temperature of gas returned to tank 
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Pb = Barometric press1.1re, in. Hg. 

0.1337 = Conversion factor gallons to Ft3• 

(c} Collection efficiency 

Vt X Ct X 100 

E =-----------

Where E is the efficiency of control in percent: 

Vt = Form (b} above. 

Ct = The average fractional voiume concentration of 

gasoline vapor in the return line to the truck 

as determined by the hydrocarbon analyzer., 

decimal fraction. 

. . 
Cvi = The average fractional volwne -concentration of 

g~soline vapors in the "i th" vent as determined 

by the hydrocarbon analyzer, decimal fraction. 

= From (a) above. 
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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 population 

to detennine the ~ight of gasoline vapor returned 

to the underground tank and the weight of vapor 

lost through any vents in the system. Base1ine 

data {the weight of gasoline vapor displaced per 

ga11cin of gasoline dispensed f?r given temperatures 

of the gasoline in the vehicle tank and the di sp~•nsed . 
gasoline, and given vapor pressure of the dispensed 

gasoline) are detennined from vehicles fromf1hich 

no significant leaks occurred during fueling. The 

efficiency of the vapor recovery system is then 

calculated by comparing the amount of vapor returned 
. . 

during fueling, corrected for vent losses, to the 

baseline data. 

3.1.2 Applicability. The method is applicab1e to all control 

systems in which vapors are returned from the vehicle 

tank to the underground tank or disposal system through 

a vapor 1i_ne. 

3.2 Deten11ination of Gasoline Vapor Transferred to Underground 

Tank anrl Discharged through Vent of Underground Tank and 

Control System During Vehicle Fueling. 
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3.2.1 Apparatus 

(a) Positive displacement me.ter with a capacity 

of 3000 SCFH and -a pressure drop of no 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 each additional 

. 
pump. The _positive displacement meter 

' 

mµst 

be calibrated at 10, 30, 50, 60, 90, 120, 

180, 300, and 3000 SGFH. 

{b) A manifold, for connection to the nozzle ~apor 

line at the nozzle, with ports for a thenno

couple, a pressure sensor, and HC analyzer 

sample line. A manifold, for connection to 

the nozzle gasoline line at the. nozzle~ with 

a tap for a thermoc~uple.. A set of these 

manifold will be requfred for each pump to 

be included in the test. 

{c) A modified nozzle (of the type to be t~sted) 

with a 1/8 inch copper tube as a pressure tap. 

The tube enters through the nozzle body into 

the dispensing spout and exits tHrough the wall 

of the dispensing spout about two inches from 

the end of the spout. The pressure tap is 

connected to the pressure transducer wii.h li8 

inch tcflon tubing. 
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(d) A manifold for- the inlet to the.positive 

displacement meter with taps .for a thermocouple 
' ' 

and a pressure transducer. 

(e) A manifold for the outlet of the positive dis

placement meter. The manifold will have a one 

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

vapor return line. Between the valy~ and positive 
... 

displacement meter will be a 1/4 inch or 3/8 inch 

tap for connecting the flow system for pressurizing 

the vehicle f-111 neck for th·e leak rate check. 

(f.) The pressure system for conducting the pre-fuel in0 

leak rate check consists of a nitrogen.bottle 

(2000 psig ➔, comnercial grade), a control valve for 

regulating the bottle pressure to 1 psig, a needle 

valve, two Magnehelic gauges (0 - 30 and O - 10 

i.nches water) for determining the pressure up-.. 
stream and downstream of the needle valve, and 

a dry gas meter (175 SCFH}. alternately an adequate 
. . . 

flcn,rneter), a device for ensuring a tigh;t. seal with 
. . 

the vehicle fi11-p1pe, a~rl a hose for supplying 

pressure to the·vehicle tank. The device {see 

Figure 3} is to have a tap for allowing monitoring 

of the pressure in the fi11-pipe during the ·1eak 

check. .. 
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{g) The pressure system fo,r conducting the post-fueling 

leak rate check consists of a nitrogen bottle (2000 

psig), comnercial grad~, a control valve for regu

lating the bottle pressure to 1 psig, a needle valve, 
' 

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

for determining pressure upstream and downstream of 

' the needle valve, and a dry gas met~r (175 SCFH}, 

alternately an adequate flowne.ter. 

(h) A pos.itive displacement meter, with a capacity of· 

3000 SCFH, a pressure drop of no more than 0.05 . 
inches at 30 SCFH, and equipped with automatic data 

gathering system that can differentiate direction 

of flow and records volume vented in such a man·ner 

that this data can be correlated with simultaneously 

recorded HC data. A manifo1 d with taps ·for an HC 

ana1yzer, a ·thermocouple, and a _pressure sensor is 

to.be used with the positive displace!l1ent· meter. 

Such a system is required for each vent of the 

station unless the vents can be manifolded together 

without affecting the vapor recovery system opera

tion. ~f the undergro0nd tanks are vented separately 

then only the vent(s) of the underground 'tank for the 

grade of gaso1 ine used during the test is {are) 

required to be instr~nented. 
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(i) Four flexible thcnnocouples or thermistors (0 - 150°F) 

with recorders. 
,,, 

(j) Two pressure transducers (± .5 psi) with recorder. 

(k) Two HC analyzers (Ft: or ARB approved equivalent) 

with recorders and with a capability of measuring 

gasoline vapor concentrations of 100 percent as 

· propane. 

It.is suggested that the recorder for the HG 

"•analyzer to be used at th~ vent manifal~ be equipped 

with an event marker that wi 11 record when out-
. 

breathing occurs on t~e HC strip chart. If not, then 

periodic readings of the dry gas meter wi 11 be required 

and the time of the readings must be noted on the HC 

strip chart. 

(1) Barometer. 

(m) Thennometer. 

(n) Explosimeter. 

{o) Containers for RVP samples. 

(p) Apparatus for deter.nining RVP by ASTM test method 

0323-72. and/or apparatus for determi nfog RVP by 

the Chevron Research Corporation's micro-technique. 
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{q) Flexible thermoco.uple (0 - 150°F.) or type for 

determining vehicle tank temperatures with 

system to ensure contact with liquid. 

' 3.2.2 Procedure for Determination of Gasoline Vapor 

Transferred to Underground Tank and Discharged 

Through Vent of Underground Tank During Vehicle 

Fueling. 
.. 

(a) Connect the· appropriate manifolds to the nozzle. 

Connect a thermocouple, and an HC analyzer to 

the manifold on the vapor return side of the 

nozzle. Connect a thermocouple and the gasolin_e 

delivery line to the manifold on the gaso1ine 

inlet side of the nozzle. Connect pressure 

transducer 1ine to the nozzle pressure tube. 

·(b). Connect the appropriate inlet manifold to the 

inlet of the positive-displacement meter ·and 

connect a thermocouple and pressure transducer 

to the inlet manifold. Connect the appropriate 

outlet manifold to the outlet of the pos~tive

displacement meter·and co~nect the leak-rate 

pressure line to·the outlet manifold. For a 

balance system, connect a one-inch polypropylene 

line from the outlet manifold on the vapor r~turn 

side of the nozzle to the inlet manifold of the 
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positive-displacement meter, and connect a one-

inch polypropylene line from the 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 a~proximately -

the same with measuring devices connected as when 

system is operated normally.) 

(c) Connect the manifold with dry gas meter,: thermo

couple, and HC analyzer to the vent of the ~nder

ground tank. If the vents cannot be manifolded 

together, \'/hen a vacuum-assisted systHo 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 incirierator. Connect HC 
. 

analyzer, thermocouple, and pressure sensor to . 
manifold taps. 

(d) Assemble apparatus for conducting leak check of 

vehicle fuel tank. Connect 3/8 inch pressure 

$Uppiy hose and pressure sensor to leak check 

device. Connect supply hose to needle valve and 

pressure sensors upstream and downstream of 

needle valve. Connect reg.ulator to bottle of 

nitrogen and exhaust. of r09ulc1tor -by 3/8 inch 

line to the ne~dlc valve. 
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{e) C:a1 ibrate 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 and~nd of the day's testing. 

(f) Record the ambient barooietric' pressure and 

temperature after each vehicle test.--

{g) Take five samples of gasoline from the underground 

tank in accordance with ASTM Method D270-65 af,d 

determine their RVP by ASTM test Method D323-72 

or the Chevron micro-technique. Repeat after each 

fuel delivery to the underground tank . 

. (h) At the start and end of the test day) record the 

liquid volume readings on eac~ gasoline pump at 

the service station. Foi: systems using an incin-. 

erator, record the meter reading of the positive

displacement meter installed in the vapor line to 

the incinerator. 

(i) At the start and end of the test period, record 
. . 

the positive-displacement vapor meter readings of the 

meters in the vents. Monitoring of vent emissions 

shall be 24 hours per day. 
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3.2.2.1 Leak check of vehicle fuel tanks to be done 

prior to vehicle tests is described below:. 

(a) Conne_c~ device for detenniriing vehicle 

ta~k. leak rate to vehicle fill-pipe. 
' ( 

(b} Open main valve on the nitrogen supply 

bottle and adjust the needle·~alve until 
' ' 

the pressure in the fil 1 neck reach-es one 

half (1/2) inc'h water (gauge} ·and is 

stable. 

(c) Determine the ra.te·at which vapor is 

leaking by.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 readi_ngs·: If a stable 

pressure_cannqt be maintained due to too 

large a leak, note this. 

(d) Remove device from the vehicle fill-pipe 

and proceed with the pro~edures as described 

in Section 3.2.2.2. 

(e) If a leak-rate greater, than 0.01 cfrn is 

deterwined the vehicle may not be a base

line vehicle and the post-fueling leak 

check need not be conducted. 
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3~2.2.2 The fo11owing.. steps are for performing the 

individual vehicle tests. 

(a) All dis~ensing from any nozi1e not 

being. tested s but connected to the 
'' 

• t same vapor return line as the test 

nozzle, must be done carefu1ly by a .. 
service station attendant ~nd not be~ 

a self-service customer. This procedure 

applies regardless of·the mode of opera-

. tion used during the 90-day reliability 

period. Even if. certification is being 

~ought for:.a totally manifolded syst~ 

that is to be used in the self-service 

mode, a11 dispensing during the 100-car 

test, except dispensing which is done 

with the test nozzle.; must be done very 

carefully by an·attendant. 

(b) 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 stabilize, and record the.. 
initial temperature of gasoline in its 

fuel tank. 
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(c) Instruct stati~n attendant or self

service custoiner to connect nozzle. 

Note the type of fit obtained and note 

the make, model and year of vehicle 

being tested. The note on the typ.e of 

·fit obtained should include: 

1) whether· or not the nozzle could be 

latched, 

2) problems encountered when inserting 

the nozzle, an~ • 

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

(d) · Record the init·ia1 positive-displacement 

meter reading, turn cha rt recorders on, 

and verify operation of sensors. Set HC 

sample flowrate to approximately 500 cubic 

centimeters per•minute. 

{e) Instruct·station attendant or self-service 

customer to start fueling vehicle at the 

maximum desired automatic floN:-rate. Record 

the sett~ing. 

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

outs the poin"t at which fueling co.mmences. 
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(g) Record ~he dispensed liquid 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 gallon incre

ment is passed. Take background explosi

meter reading. 

Use explosimeter to detect any leaks at 

the nozzle-fillneck interface. (Waon 
. 

person dispensing gasoline that an explosi-

meter will be used and this is.not to affect 

the person's normal mode of operation.) 

{h) Indicate ~n the chart recordings the point 

at which fueling is terminated. Need a 

minimum of four gallons of fuel dispensed 

for an.acceptable test.· This is to allow 

for instrumentation respdnses to stabilize. 

Record the total gall~ns dispens.ed and the 
, 

final positive-displacement meter readings. 

Note any incidents of 11 spitbacks 11 or spills. 

Note the combustible gas detector readings. 

Instruct station attendant or self-service 

customer not to di,sturb the nozzle. 
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3.2.2.3 The post-f,ue1ing leak rate check is not 

to be conducted for vacuwn assisted systems. 

Steps (a) _through (e) are for leak rate 

check for displacement systems.
f 

~ 
(a) Close the valve in the vapor return 

line under test so, that the vapor 

return line is closed to ~as flow . 

. {Be sure HC analyzer samp 1 e pump has 

been turned off.) 

(b} Open the main valve on the nitrogen 

supply bottle·~nd adjust the rreedle

valve until the pressure in the fill

neck is at the desired level and is 

stable. It is suggested that the 
.. 

leak rate be determ-ined at three 

fillne~k-press-ures, one point below 

the average pressure experienced 

during fueling, one at average pressure 

and one above average pressu.re. 

(c) DeteiiTiine the rate at which vp.por is. 

.leaking by timing a convenient volume 
.,., 

{suggest a minimum.of 0.1 ft.J or 15 

seconds). Mark the chart pressure trace 
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· at tha start and finish of each timed 

interval. Record the t·ime and volume·. 

Repeat. for each pressure setting. If 

a stable pressur,e cannot be maintained 

due to too small a leak (probably 

through vehicle's evaporative, emission 
'' 

control system) so note. If the pr·essure 

.:xperienced during the fuelir.g cannot be 

obtained because the leak is too large, 

note this also . 

. •· 

(d) Remove the nozz·1e from the vehicle n11-
neck and replace on the gasoline pump. 

Purge HC analyzer system and zero pressure 

transducers. Open the va 1ve in the vapor 

return line. 

(e) Measure the 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 

vehicle miles travelled (Se~tion 3.4 5). 
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(a) The vehicle populatio~ is to meet 

the specified vehic~e matrix within 
r . 

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) bel m1. 

. 
(b) The only acceptable reasons for rejec-

tion of a vehicle are: (1) incomplete 
• 

test data• (2) vehicle has been modified 

in the vicinity of the fill-pipe_ opening 

or vehicle fill-pipe has been modified 

or damaged, (3) vehicle test matrix 

· category a1ready full , (4) 1ess than 

required mfoimIJn fuel dispensed, (5) 

vehicle did not have fill-pife cap upon 

arrival at station. . 

3.2.2.5 At the end of the testing detennine the 

• number of baseline vehicles (those vehicles 
,. 

which met the condi~ions of 3.2.3 (g)) if 

this number• is not 40 or more, con'ti nue 

testing until this number is obtained. 

These additional vehicles will only be used 

in estimatir.g actual' vehicle emissions and 
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will not be.used in calculating the system 

efficiency. (Any additional baseline vehic,1 es 

have to meet the conditions in 3.2.3 (g). 

3.2.2.6 Any test vehicle whic~ had an initial 
. \a

veh1cle tank temperature more than 10°F 

outside the range of temp._eratures f'or the 

baseline vehicles wi11 be discarded from 

the test fleet. 

3.2.2.7 Record pressure of the vehicle tank and • 

the underground.tank ~uring v~rious rates 

of fueling and getermine the pressure droµ 

in the line from the nozzle to the under

ground tank. 

3.2.3 Calculations 

(a} Vo1ume of gas transferred to undergrour.d tank 

during vehic~e_fuelin~. 

Vrs 

Where: 

Yrs= Volume of gas corrected to ~OnF and 

29.92 in. Hg. pass:ing through dry g-:1s 

weter in nozzle vapor line for each 

3vehicle, Ft... 
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Yr = Actual vo]ume of gas passing through 

the dry gas meter in the nozzle vapor 

line for each vehicle. Corrected for 

amount -of vapor removed for the hydro-
' 

· carbon analysis, Ft.3. 

Pb = Average barometric prei;sure, in.· Hg. 

bHr = Average manometer pressure, rn·. ti2o. 

Tr = Average temperature in the nozzle vapor 

line, 0 R taken at me~er inlet. 

(b) Weight of gasoline ·vapor transferred to under-

ground tank during vehicle fueling. 

Where: 

Wr = Weight of gasoline vapor transferred to 

underground tank for each vehicle, Gm. 

Cr = Average fractional concentration bf 

hydrocarbons, dedrna1 fraction. 

Yrs= From (a) above. 

Mr = Molecular weight of hydrocarbon used to 

calibrate hydnlcarb-on analyzer, lbs/lb. 

Mole. 
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{c) Volume of gas discharged· fran vent of 

underground tank during vehicl~ fueling. 

=Vax 520 x Pb 
Tax 29.92 

Where: 

Vas = Total volume of gas discharged from 

vent of the underground tank plus · 

from vent of control system if a 

vacuum-assisted system.,_ corrected to 

60°F and 29.92 in. Hg, Ft.3. 

Va = Actua 1 volume of gas pass fog through 

dry gas meter, or meters, corrected·· 

for amount of vapor removed for the 

hydrocarbon analysis, Ft.3. 

Pb· = Average baroo~tric pressure, in. Hg • .. 
Ta = Average temperature of gas discharging 

.· from vent, or vents, 0 R. 

(d) Weight of gasoline··vapor rJischar9ed from vent 

of underground tirk during vehicle fueling. 

= Ca x Vas x Max 454 Gct 
379 G5 

.. 
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Where: 

Wa = Height of 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 thro~gh 

the pump where vehicle testing occurs, 

Gm. 

Ca = Average fractional concentration of ~ 

hydrocarbons at vent, dec'imal fraction . 

.Vas= From (c) above •.· 

Ma = Molecular weight of hydrocarbons com

pound used to ca1i brate hydrocarbon 

analyzer, lbs/lb. Mole. 

Note: If an incin~rator is used to-· 

process vapors, see ~ection 3.6 

for calculation of incinerator 

emissions •. · 

Gd = Total volume of gasoline dispensed to 

• the test vehicles, gal. 

Gs = Total volu1ne of g.:isoline dispensed from 

all the station pumps, gal. 

Note: Jf the rate of volume; emissions. . 
and the lwdrocarbon concentrations 
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of the vent emissions are not 

constant with time, the product 

of Ca x Vas must be integrated 

with respect cto time. Numerical 

i~egration techniques are recorrrnended. 

(e) Weight of ~asoline vapor disp1aced during- vehicle 

fueling of the test fleet. 

Where: 

Wx = Baseline weight of total gasoline vapor 

displaced during vehicle fueling, Gm. 

fr\= From regression equations developed from 

• baseline vehicle data·. Gm/gal. 

(G);= Number of gallons transferre~ during 

11 i th" fueling. 

i ~ Individual fueling. 

Note: For calculating Wx for baseline. 
vehicles, use Wri instead of 

[[]; G;. 
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(f) Efficiency of fueling control system. 

Er = Efficiency of vehicle fueling control 

system, percent. 

Wr = From (b) above. 

Wa = From (d)" above. 

Wx = From (e) above. 

1 = Individual fueling. 

(g) Regression equations for estimating· the actual 

weight of gasoline vapor displaced during 

vehicle fueling of the te;t fleet. 

For a balance system, select those ·veh-icles 

from the total list of vehicles tested which 

had: (1) compiete test data,. (2) a pre..fueling 

leak rate of equal to or less than 0.01 CFM, 

{3) a post-fueling leak rate of equ~l to or 

less than 0.01 CFM, (4) explosimeter readings 

for the fueling period equal to or less than 

0.1 LEL (except for a monrtary spike such as 
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the end of fueling). It is desireable that 

baseline vehicles be those where 11 hands-off 11 

fueling occurred; ·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 deter

mine [ ·c ] ; for a ba la nee type vapor recovery 

system. 

For a vacuum-assisted system, select those 

vehicles from the total" list of vehicles 

tested which had: (1) a pre-fueling leak. 

rate of equal to or less than 0.01 CFM, 

(2) a zero or negative pressure ir. the 

vehic1e fillneck for the ~ue1ing period, 

(3) explosimete~ readings for the fueling 

period equal to or less than 0.1 LEL (except 

for a monetgry spike such as at the end of 

fueling), and (4) a compiete set of data.' 

These vehicles and their measured data wi11 

b~ used to develop the regression equafion 

to determine [ [ ]; for -a vacuum-assisted 

type vapor recovery system. Using step-wise 

regression techniques, detern1ine a multi

variahle linear regression cquatio~ foe the 



33 

emissions fran baseline vehicles (those 

vehicles selected by the above criteria) 

using as the dependent variable - grams 

HC vapor per gallon of gasoline dispensed. 

\. 
Wr 

(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 
CAI 

vehic1e tank (Tv).,· and the aver,qge tempera-

ture of the dispensed gasoline (Td)- An 

equation of a differen·t form (such as a· 
quadratic) 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 confidence • 

.3.3 Calibrations 

3.3.1 Flow meters. Standard methods and equipment shall be 

used to cal·ibrate 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 t~npcrature. . 
sourcP about lOO"F. 
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3. 3. 3 Pressure recording ins.trunents. Ca 1i.brate pressure 

transducers prior to the 100 vehicle Phase II test 

with a static pressure. calibrator for a range of 

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

tion. Zero the transducers after each individuar 

vehicle test. 

3.3.4 Tota1 hydrocarbon analyzer. Follo\'l the manufacturer 1 s 

instructions concerning warm-up time and adju"stments. 

On each test day prior to testing and at the end of 

the day's testing, zero the analy?er with a zero gas 

(<3 ppm C) and span with 30 percent and 70 percent 

concentrations of propane. Prior to the Phase I and 

Phase II testing perform a co:nprehensive calibration 

in the 1abora tory. Check the analyzer with severa1 

known concentrations of propane to 9etermine linearity. 

The HC calibration cy"linqers m.ust be checked against a 

reference cylinder maintained in the-laboratory before 

each field test. This information must be entered 

into a lpg identifying each cylinder by serial number. 

The reference cylinder .must be chected againsi a 

primary standard every six months and the results 

recorded. The reference cylinder is to be discarded 

when the assayed value ch.Jnges more than one perc~nt. 

Any cylinder is to be discarde~ when the cylinder 

pressure drops to 10 perccn.t of ·t,hc original pressure. 
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3.3.5 A record of all calibrations· made is to be maintained. 

3.4 Acceptance of Systems
I\ 

When a system is accepted, it will have certain physical 

features such as piping sizes and configurations which may 

have to be modified to acco~odate the requirements of each 

installation. Because the pressure drops and other charac

teristics of the system are influenced bJ.these_ features 

and these in turn influence effectiveness, it may be" 

necessary to condition acceptance upon certain criteria 

which account for physical ·parameters such as pressure 

drops and flow rates. When systems are tested for accep

tance, these parameters will be ascertained. 

Some of the conditions that may be imposed upon an 

acceptance are: 

(a) Allow3ble pressure drop in the lines leading from 

the dispensing nozzle to the undergro~nd tank. 

{b) The method of calculating the pressure drop. 

{c) The model of dispensing nozzle which.may be usea. 

{d) The manner in which vapor return lines may be manifolded. 

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

underground tank. 
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(f) The number of dispensing nozzles which may be 

serviced by a secondary systan. 
r· 

{g) All owab1 e deli very rates • 

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

3.5 Test .sample 

A total of 100 vehicles are required to be tested for 

detelillining the efficiency of a Phase II system. The 

vehicle.distribution based on model year, vehicle miles 

travelled and manufacturer for ·use until September 1976 . 
is given in Table I. An up-date table will be issued in 

September of each subsequent year. Vehicles will be 

tested as they enter the station ("first. in 11 basis) until 

a speci~ic matrix block of the distribution is filled. 

Additional tested cars that fit into a completed matrix 

block can be used as baseline vehicle~·but may not be 

substitutE::d for earlier comp·1 ete. tests. Exception to 
f: 

'this is when more than two· identical vehicles ~rrive to 

be tested, only the first two will be used. (An example 

of this would be if three 1975 Impala station wagons 

come in for testing, only the first two would be used 

unless one was rejected for other reasons sucb as missing 

data.) The only other •~asons for excluding a vehicle 

from the test fleet are: (1) incanplete data for vehicle 

(missing vehicle temperature, HC c9ncent~ation, volune 
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returned); (2) less than require minimum fue1 dispensed; 

(3) vehicle has been modified in the vicinity of the 

fillpipe opening or has significantly damaged or modified 

fuel tank fillpipe; (4) vehicle was agreed upon by applicant 

and ARB as being unacceptable; (5) vehicle did not have fill

pipe cap upon arrival at station. 

3.6 Test Procedures for Determining Incineration Emissions 

3.6.1 Principle and Applicability 

0 

3.6.1.1 Hydrocarbon and carbon.dio~ide concentrations 

in the exhaust gases, and gas volume and HC 
. 

concentrations in the in1et 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 metifod is applicable. 
as a performance test method for gasoline 

vapor·control incinerators used at service 

stations equipped for Phase I and II vapor 
, 

• control. 

3.6.2 Test Scope and Conditions 

3.6.2.1 Station Test Status: The procedure is 

designed 'Lo measure incinerator contr.o1 
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efficiency under conditions that may be 

considered noma 1 for the station under 

test. All dispensing pumps interconnected 

with or sharing the control system under 

test sha"1 remain open as is normal for 

the station operation. Vehicles shall be 

fueled as is normal for the test period. 

As underground tank filling produces vapor 

volumes different from vehicle tank filli~g, 

no underground tank filling should be p~~-.. •, 

formed during the test period. A separate 

test is to be made.to detennine vapor control 
. . 

efficiency durin-g Phase I operations. 

3.6.2.2 Fuel RVP: The RVP of the fuel dispensed 

during the test shall be within the range 

nonnal for the geographic location and·time 

of the year: 

3.6.3 Test Equipment 

3.6.3.1 HC Analyzers: HC analyzers using flame 
,, 

jpnization detectors calibrated wi.th 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 

of a material unaffected by combustion 

gases (S.S. 365). The sample pump should 

be oil-less and leak-tight. Sample lines 

are to bi\.sinert, teflon is recommended. 

A thermocouple (0-2000°F) shall be used 

to monitor temperature of exhaust gases 

at the inlet to sampling system:· 

· 3.6.3.3 Carbon Dioxide Analyzer: A nondispersive 
Ce 

infrared analyzer calibrated, with known· 

quantities of co2 in air is used to ~easure .. 
· CO2 concentrations in the exhaust gas. 

3.6.3.4 Other equipment is specified in Section 3.2.1. · 

3.6.4 Test Procedure 

3.6.4.1 Visual Inspection: Any visual emissions 

except f~n:- steam, frmi vapor ,i.ncinerators 

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 · is greater 

. than 10 percent for a period or periods 



aggregating more thun one.minute in any 

60 consecutive minutes; or greater than 

40 percent opacity at any time. Should 

such visible emissions fro.'TI the exhaust 

be dete~ed, the control system is unac

ceptable and the problem must be corrected 

and an application made to the ARB for 

reconsideration for certification.• 

3.6.4.2 Sample location: The sampling point sh~uld 

be located in "the exhaust stack down-stream 

of the burner far ~nough to permit r-omplete 

mixing of the combustion gases. For most 

sources, this point is at least ejght 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 sample· point should be no . 
less than one stack diameter from the stack 

exit and one stack diameter above the high . 
point of the flame and b~ at a point of 

maximum velocity head as determined by the 

number of equal areas of cross-sectional 

area of the stack. The inlet sampling ~oca

tion is in the system inlet line routing 
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vapors to the burner. A HC sample tap, 

a pressure sensor tap, and a thermocouple. 

connection to monitor gas temperature 

must be installed on the inlet side of 

the vol~e meter. 

3.6.4.3 Monitoring Equipment Set-Ups: Sp~n and 
' 

calibrate all monitors. Connect sampling 

prob~s, pumps and recorders to the monitors 

and mount sampling probes in the stack and 

at the in1et . 

3.6.4.4 Measurements; Mar~ strip charts at the 

start of the test period and proceed with 

HC, CO2, and volume measurements for at 

least three burning cycles of the system. 

The total sampling time ?hou1d be at least 

· three hours ..Sampl5ng for HC 1 s and CO2 

must occur simultaneously. At the end of 

each cycle, disconnect CO2 instrument and 

obtain an ambient air sample. This step 

requires that the CO2 instrument be cali

brated for the lower conc~ntrations exµect~d. 
at ambient levels. 
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.. 
3.6.4.5 Gasoline Liquid Volune: Record the 

gasoline liquid dispensed during the 

test period. 

3.6.5 Calculations 

3.6.5.1 Symbols 

CO2 

HC·1 

P·1 

V·. 1 

F 

51. 6x10-6 

3 

= Carbon dioxide contentration 
in the exhaust gas (ppmv}. 

= Average carbon dioxide 
concentration in the ambient 
air (ppmv}. 

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

= Hydrocarbon concentra.tion in the 
exhaust (ppmv as propane). 

= Gasoline liquid volume dispensed 
during test period {gallons). 

= Static pressure at inlet meter 
(in H9). . 

= Temperature' of gas at inlet 
meter (°F). 

= Inlet gas volume (ft3). 

= Dilution F.actor 

= Corr~ction factor for grams of 
hydrocarbon per gas volume parts 
per million propane 

(TstF) 
9
·( ppmv f) 

= Number· of carbon atoms per 
propai,e .mo1ccu1c. 
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3.6.5.2(a) Calculate the standard totaJ gas volume 

(V5 } at the burner inlet 1or each test. 

(Standard temperature 60"F, standard 

pressure 29.92 in Hg) • ._ 
= V; (Pi + 29.92) 520 (1) 

(T; + 460} 29.92 

(b) Calculate an average vapor volume to liquid 

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

(SCF). (2) 
gal 

(c) A carbon dilution factor, F, can be calculated 

for the incinerator using the inlet and outlet 

CO2 concentrations, the .inlet and outlet HC 

concentrations and the ambient CO2 concentration. 

The important criteri6n for this calcul~tion is 

tha.t al 1 t~e si gn.ifiqrnt carbo~ sources be measured. 

The values used in the calculation should represent 

averag·e values obtained from strip chart readings 

using integra.t"ion techniques. Some sys terns have 

mere than one burning mode of operation. For 

these it is desirable to have high and low 

emission levels calculated. This requir.es that 
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corresponding dilution factors (v/L) values 

and (m/L);, values be.calculated for each 

period in question. 

HC;F = (3) 

· (d) The mass emission rate (m/LJe is calculated 

using the inlet (rn/L)i from equation (3) and 

the carbon dilution factor from equation (4). 

The exhaust HC .concentrat'i on .wi 11 vary with 

time and operation of the system. It is likely 

that, in addition to an overall average mass 

emission rate using an average HC;, several 

peak values of (m/L)e will be required as 

discussed above. If some correlations betv1een 

HC; and HCe occurs over the burning cyc~e of the 

system, this• ca lcul at ion should be used to show 

the change· in mass emission rate. 

(m/L)e = F (HCe) (m/L),· . (g/ga1) . (5) 
•HC·1 

(e). Mass control ~fficicncy (% E) can be calculated 

for an average value over each test interval. 

It represents the reduction of hydrocarbon mass 
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achieved by the incinerator system and 

this efficiency can vary depending on the 

loading cycle or the inlet loading. 

%£ = (6) 

3.6.6 Calibrations 

3.6.6.1 Total Hydrocarbon Analyzers: Flame ionization 

detectors or equivalent total hydrocarbon ana

lyzers are acceptable for measurement of 0 

exhaust hydrocarbon concentrations. Calibra

tions should be performed following -the 

manufacturer's instructions for warm-up time 

and adjustments. Calibration gases should be 

propane in hydrocarbon-free air of known con

centrations prepared gravimetrically with 

measured mass quantities 
. 

of 100 percent 
. 

propane. 

A calibra~ion curve shall bi produced using a 

minimuiTI of five (5) prepared calibration gases 

in the r·ange of concentrations expected during 
. . 

testing. The c-a1ibration curve shall be used 

iA determining measured levels durtng testing. 

The calibration of the instrument need not be 

performed on site, but sha 11 be perfonned· 
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prior to and irrrnediatcly fol.lo~ing the test 

program. During the test piogram, the HC 

analyzer shall be spanned on si~e with zero 

gas (<3 ppmv C) and Viith known concentrations 

of propane in hydrocarbon-free air at a ·1 eve1 

near the highest concentration expected. The 
' ' 

spanning procedure shall be perfonned at ·1east 

twice. each test day. 

3.6.6.2 Carbon Dioxide Analyzer: Nondispersive inf1•ared 

analyzers are acceptqble for measurement of 

exhaust CO2 con_centrations. Ca 1·i brat ions. shou1d 

be performed follo111ing the manufacturer's instruc

tions. Ca 1ibration gases should be known concen

trations of CO2 in air. A calibration shall be 

prepared using a minimwn 0f ~~ve prepared calibration 

_ gases in the range of concentrations expected. The 
. 

calibration of the instrument need not be perfonned 

on site but shall be performed irrmed·iately prior to 

and irrrneaiately fol lowing the test program. During. . 
the testing the-analyzer shall be spanned with a · 

known concentration of CO2 in air at a 1evel near 

the highest concentration expected. The spanning 

proccdu1~ shall occur at least twice per test day. 

3.7 A1tet~nate equipment and tcchniqm~s 1:,c1y b-e used if prior approval 

is obtained froin the (d;:s. 
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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 

I. General Applicability 

These certification procedures are adopted pursuant to Section 41954 

. of the Health and Safety Code and are applicable to vapor recovery 

systems installed at gasoline service stations for controlling gasoline 

vapors emitted •during the filling of storage tanks (Phase I) and 

vehicle fuel tanks (Phase·1r). 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 certiflcation procedures are not intended to be used to certify 

individual system components, For systems which are identical in 

design and include the same components as systems tested and certified, 

but differ, primarily in size, the manufacturer may demonstrate com

pliance capability and obtain certification by submitting engineering 

and test data demonstrating the relationship between capacity and 



throughput of each component whose performance is a function of 

throughput. 

II. Defini'ti-ons 

A. Vapor.. balance or displacement vapor··r.ecovery 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 di'splaced vapors to the atmosphere during Phase I and/or Phase II 

operations. 

B. Vacuum,bassisted or vacuum-assisted secondary system. A gasoline 

vapor control system. which employs a pump. blower. or other 

vacuum inducing devices. to collect and/or process vapors generated 

during vehicle fueling (Phase II) operations, 

C. Phase I~ Contro1 of vapors from underground tank fueling operations. 

D. Phase II~ Control of vapors from vehicle fueiing operations, 

E. Automatic Nozzle - A nozzle which will dispense fuel without being 

hand-held, 

F. On-stream efficiency factor - That factor which indicates the fraction 

of time that the vapor recovery system is operating as the system 

was designed to operate. 

On-Stream Efficiency Factor= ts - td 
ts 

Where ts= System Time, Hours 

td = System Down-Time, Hours 



G, System Time~ Hours that the system needs to be capable of 

contro11 fog vapor emi sstons. For the 90..day re Habil ity 

test period, this would be 2160 hours (24 hours per day x 90 days). 

H, Sys tern Down-.Time "' The time (i-n hours J that the vapor recovery 

system is not operating as designed, 

III, General Standards 

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

does not exempt the system from compliance with other applicable 

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

safety codes. 

B, Phase II systems must be capable of fueling, without the use of 

nozzle spout extenders, any motor vehicJe that ma.v be fueled at 

service stations not equipped with vapor recovery systems. 

IV, Perfonnance Standards 

A. The system shall complete an operational test of.at least 90 days. 

During the test, repiacement of components or alteration of the 

control system is not allowed. except that the Executive Officer 

may allow replacement or alteration of a component if the com

ponent has been damaged due to an accident or vandalism and if 

he/she determines that the repiacement or alteration would not 

affect the operational test results, No maintenance or adjustment 

to the system wi11 be allowed during the certification test unless 

such action is specifically called for in the _system's maintenance 

manual, The control system will be sealed in such a manner that 



unauthorized maintenance or adjustment may be detected, Mai"ntenance 

or adjustment is to be performed only after notification of the 

person in charge of the testing~ except in case of an emergency, 

Unauthorized maintenance or adjustment may be reason for immediate 

failure of the test. 

A system component submi'tted to the Executive Officer for evaluation 

subsequent to July 1~ 1977, may be subjected to a shorter operational 

test, if the Executive Officer determines that the reliability of 

the component may be adequately demonstrated in a period shorter 

than 90 days. 

B. The system shall prevent emission to the atmosphere of at least 

90 percent or that percentage by weight of the gasoline vapors 

displaced during the filling of the stationary storage tank as 

required by applicable air pollution control district rules and 

regulations. The percentages of control shall be determined as 

described in Section 2.0 of the "Test Procedures for Determining 

the Efficiency of Gasoline Vapor Recovery Systems at Service 

Stations" as incorporated in Title 17, subchapter 8, Section 

94000, California Administrative Code. 

C, The system shall prevent emission ·to the atmosphere of an average 

of at least 90 percent or that percentage by weight of the 

gasoline vapors displaced during the filling of the vehicle fuel 

tanks as required by applicable air pollution control district 

rules and regulations. The specified percentage of control shall 

be determined by multiplying the on-stream efficiency factor 
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(definition F9 Section II) by the efficiency of the system 

as determined by testing in accordance with the procedures in 

Section 3.0 of the "Test Procedures for Determining the 

"Efficiency of Gasoline Vapor Recovery Systems at Service Stations" 

as incorporated in Title 17, Chapter I~ subchapter 8, Section 

94000 of the Ca1ifornia Administrative Code. 

D, Prior to Air Resources Board certification of the vapor recovery 

system~ plans and specifications for the intended generic system 

shall be submitted to the State Fire Marshal's Office for review 

to determine whether the system creates a hazardous condition or 

is contrary to adopted fire safety regulations, Final determination 

by the State Fire Marshal may be contingent upon a review of each 

pilot installation of the proposed system, Compliance with the 

State Fire Marshal's requirements shall be a precondition to 

certification by the Air Resources Board. 

E. Prior to Air Resources Board certification, the system shall be 

submitted for type approval to the California Department of Food 

Agriculture, Divi'sion of Measurement Standards and certified 

by such Division, Only those systems meeting the requirements 

of the California Business and Professions Code and the California 

Administrative Code will be i_ssued certificates of approval by 

the Division of Measurement Standards; such certification shall 

be a precondition to certi-fication by the Air Resources Board. 

Certification testing by Measurement Standards and the Air 

Resources Board may be,i~nGucted concurrently. 



-6-

F. Prfor 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. 

V. General Requirements Applicable to Certification of all Control Systems 

A. An operating and required maintenance manual shall be submitted to 

the Executive Officer for each gasoline vapor control system 

submitted for certification, The operating manual shall~ as a 

minimum, contain: 

1. Identification @f critical operating parameters affecting system 

operation, e.g., maximum dispensing rates; liquid to vapor flow 

rate ratios; pressures; etc. The operating range of these 

parameters associ'ated with normal, in-compliance operation of 

the control system shall be identified. These operating data 

shall be detennined and/or verified during the perfom1ance 

test of the system. 

2, Identification of specific maintenance requirements and 

maintenance schedules·necessary to ensure on-going operation 

in compliance with the applicable standards, Maintenance 

requirements shall be clearly identified as being capable of 

perfonnance 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 1ife of individual com

ponents such as regulators, compressors, nozzles, pressure 

vacuum valves, catalysts, combustor components, etc. Systems 

requiring maintenance which the Executive Officer finds 

unreasonab1e wi 11 !lie di'sapproved. 

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 allow detennination of the adequacy of 

replacement parts. 

4, A warranty statement which comp1 ies with the requiremei1ts of 

Paragraph V, C. herein, 

B. Indicating gauges~ or alarms, or detection devices. or combination 

thereof, sha 11 be foe l uded in each contra 1 system as required to 

enable monitoring of the critical system operation parameters. The 

gauges and alarms shall serve to alert and warn the. gasoline 

service statfon owner or operator with an audible signal or 

warning Hght when the gasoiine vapor control system is mal

functioning, Such gauges and alarms shall; as app1icabie, 

include temperature and pressure indicators, pass/fail hydro-
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carbon detectors, etc, These shall indicate the performance 

of criUca1 components such as compressors~ carbon canisters. 

etc, Specific examples of necessary devices are: temperature 

indicators installed in control systems which utilize 

refrigeration as a control technique; pressure indicators 

installed in control systems which utilize compression as 

a control technique; hydrocarbon breakthrough detectors 

installed in control systems which utilize carbon absorption 

or flexible bladders or seals as a control technique, and 

pressure differential indicators on vapor return lines to 

detect liquid blockage of the lines. 

C. 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 lives of less than three 

years; the warranty in these cases may specify the expected life. 

The manufacturer of each vapor recovery system shall warrant in 

writing to the u1 timate purchaser and each subsequent purchaser 

that such vapor recovery system i's; 

1, Designed 1 buiit, and equtpped so as to confonn at the time of 

sale w1th the applicable regulations; and 

2, Free from defects in materials and workmanship which cause such 

vapor recovery system to fan to conform with applicable 

regulations for three years, 
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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 

evaluated by the Executive Officer and determined by him or her to be 

satisfactory to protect the purchaser. A determination of financial 

responsibility by the Executive Officer shall not be deemed to be 

a guarantee.er endorsement of the applicant. 

E. The Executive Officer shall certify only those systems which, on 

the basis of an engineering evaluation of the system design and 

component quality, can be expected to perform with reasonable 

durability and reliability over the three-year warranty period 

specified in Paragraph V. C, herein. 

VI. Application for Certification 

A. An application for certification of a vapor recovery system (Phase 

I or Phase II) may be made to the Air Resources Board by any 

manufacturer. Certification will be granted to any appltcant 

meeting the applicable standards and criteria. 

B, The application shall be in writing, signed by an authorized 

representative of the manufacturer, and shall include the foliowing: 

1. Adetailed descrtption of the configuration of the vapor 

recovery system including but not limited to the following: 

a. The underground piping configuration and specifications 

(pipe sizes; lengths, fittings, material(sJ, etc.); 
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b, Gasoline dtspenstng nozzle to be used for Phase II; 

c, Engi-neering 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. 

2. Evidence demonstrating the vapor recovery reliability oft~ 

system or device for 90 days; 

3. A description of tests perfonned to ascertain compliance with 

the ge.nera 1 standards, and the results of such 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, and the proposed 

replacement parts program; 

5 ,- Six cooi es of the service and operating manua 1 s that will be 

supplied to the purchaser; 

6, A statement that a vapor recovery system; installed at an 

operating facility, will be available for certification 

testing no later than one month after submission of the 

application for certification, The facility submitted for 

certification testing shall have a minimum throughput of 

100,000 gallons per month and shall include at least six 

nozz1es of each type submitted for approval, There shal1 
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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; 

9. If the application is for a system previously tested, but 

not certified, the application shall include identification 

of the system components which have been changed; including 

all new physical and operational characteristics; together 

with any new test results obtained by the applicant; and 

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 less than $20,000. A 

resolution of certification of the system will not be issued until 

the test fee has been paid i'n full to the Air Resources Board. 

B. Testing may be conducted by an independent contractor under 

contract to the Atr Resources Board, The contractor will be 

responsible solely to the Air Resources Board for the conduct 

of the certtfication test and the test results. 
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VIII, Certificatton 

A. lf the Executive Officer determines that a vapor recovery system 

conforms to all requi'rements set form in paragraphs I through VI I 

herein, he or she shall issue an order of certification. The 

order may prescribe the conditions for issuance of the certification 

inc1udi ng but not limi-ted to: a minimum a11 owable on-stream factor. 

maximum allowable monthly throughputt installation constraints, 

operating parameters, compliance with safety codes and regulations, 

compliance with measurement standards regulations, and approval 

for use at self-service stations or at only attendant-serve stations, 

B, If after certification of a system the manufacturer wishes to modify 

the system 1 the proposed modifications must be submitted to the 

Executive Officer in a format specified by the Executive Officer 

for approval prior to their implementation. Such modifications 

may include substitution of components, elimination of components 

and modification of the system configuration, No person shall 

install or operate a system which is different in any significant 

respect from the system certifi-ed by the Air Resources Board. 

C, If after certification of a system~ the Executive Officer finds 

the system to no i,onger meet the specified certification speci.,, 

fications, the Executive Offi"cer may~ as appropriate, revoke or 

modify his or her prior certification, Except in cases where the 

pubiic safety requires immediate protectionJ the Executive Officer 

ih•ll not revoke or l&Od1fy a prior certific&tion without the 

manufacturer 1 s consent uniess the Executive Officer conducts a 

public hearing, The manufacturer shall be notified of the public 
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hearing in writing and the notification shall be gi,en so as to 

be received by the manufacturer at least ten days before the 

hearing date. 

D. Any manufacturer of a system shall, as a condition of certification 

of the system by the Air Resources Board, agree that so long as only 

one such system is certified by the Air Resources Board, such manu

facturer sha11 either: (1) agree to enter into such cross-licensing 

or other agreements as the Executive Officer determines are necessary 

to ensure adequate competition among manufacturers of such systems 

to protect the public interest; and (2) agree as a condition to such 

certification that if only such system from one manufacturer is 

made available for sale to the public, the Executive Officer shall, 

taking into consideration the cost of manufacturing the system and 

the manufacturer's suggested retail price, and in order to protect 

the public interest, detenninc 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. 
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·State of California 

,AIR RESOURCES BOARD 

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

I. General Applicability 

Section 41954 of the California Health and Safety Code required the Air 

Resources Board to adopt procedures for determining the compliance of any 

system designed for the control of gaso1 ine vapor emissions during gasoline 

marketing operations, including storage, 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 ins ta 11ed at bulk pl onts for control1 fog gasoline vapors 

emitted during the loading of storage tanks o.nd deiivery tanks. 

II, Definitions 

ft" Bulk plant: An intermediate gasoline distributing facility where 

delivery to ·and from the storage is by truck. 

B. Vapor-balance or displacement vapor recovery system: a gasoline vapor 

control sys tern which uses direct disp1 a cement to force vapors into the 

storage tanks (or delivery truck tank) to prevent the emission of 

disp1aced vapors to the atmosphere during delivery of gasoline to the 

storage tanks or during the loading of delivery tanks from the storage 

tanks, 
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C, Secondary processing unit: a gasoline vapor control system which 

utilizes a means of eliminating or recovering gasoline vapors which 

otherwise would be vented during the transfer of gasoline. 

D. Vacuum-assisted secondary processing system: a gasoline vapor control 

system which employs a pump, blower, or other vacuum inducing devices 

to aspirate the vapors, which otherwise would be vented during the 

transfer of gasoline to or from a bulk plantt into a processing unit. 

E. Delivery tank: any container, including associated pipes and fittings, 

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

III. General Requirements 

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

does not exempt the system from compiiance with other applicable 

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

regulations, and safety. 

8. P-.n above ground bu1k storage container shall be equipped with a pressure-

vacuum (PV) relief va1ve with a minimum pressure relief setting of 

90 percent of the container's maximum pressure rating. New bulk 

storage containers shall be designed to be compatible with a pressure

vacuum re1ief valve with a minimum pressure setting of +8 ounces per 

square in. gauge. 

IV. Performance Standards 

A. The system sha11 prevent emission to the atmosphere of 90 percent 

or that percentage by weight of the gaso1ine vapors displaced 

during transfer of gasoi ine to the storage tanks as required 

b_y a_ppiicab1e air pollution control district rules and regu1ation~,. 
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The percentage of control shall be determined as described in Section 

VIII. 

c, All connections sha11 be vapor tight. 

D. The system shall not cause the pressure in the delivery tanks, while 

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

to reach one (1} pound per square inch gauge, 

V. Application for Certification 

A, An application for certification of a vapor recovery system m~y 

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 standards and criteria. 

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

authorized representative, and shall include the following: 

l. A detailed description of the configuration of the 

vapor recovery system~ including but not iimited 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 deJi very tank; 

c. Engineering parameters for pumps and vapor processing 

units to be used as part of the vapor recovery system; and 

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

system or device. 

3. A description of tests performed to ascertain compliance with the 

general standards, and the results of such tests. 

4. A statement of recommended maintenance procedures, equipment 

performance checkout procedures, and equipment necessary to 

assure that the vapor recovery system, in operations conforms 

to the regulations, plus a description of the program for 

training personnel for such maintenance, 

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

6. A statement that a vapor recovery system, installed at an operating 

facility, wili be available for certification testing no later than 

sh months after submission of the application for certification. 

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

ins ta11 ation and yearly maintenance costs, 

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

9, If the application is for a system previously tested, bl!t not 

certified, the application shall include identification of the system 

components which have been changed, including a11 new physicai and 

oper-ationai characteristics, together with any new test results 

obtained by the applicant, 

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

require, 
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VI. Fees and Testing 

A fee not to exceed the actual cost of certification .test.inq may_ be charged 

by the Air Resources Board to each applicant submitting system{s} for 

certification. The applicant may be required to demonstrate·ability 

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

wi11 not be certified until the test fees, if anyi have been paid in 

full to the Air Resources Board. 

VII, Certification 

A, If the Executive Officer determines that a vapor recovery system 

conforms to an requirements set forth in Paragraphs I through 

VI herein, he shall issue an order of certification. The order 

may prescribe the conditicms for issuance of the certification 

including but not limited to: installation constraints, operating 

parameters, and compliance with safety codes and regulations. 

B. 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 approva1 
' 

prior to their modification. '· :-to person may install· a system which is 

different iti any r.espe-et which may detr"imentally affect the system 

efficiency from the system certified by the Air Resources Board. 

c, · If after certification of a systemi. the Air Resources Board finds 

the system to no longer meet the certification specifications, 

the f'\ir Resources Board may, at: appropriatet revoke or modify its 

certification. Except in cases tlfhere the pub1 ic safety requires 
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immediate protection, the Air Resources Board shall not revoke or 

modify a certification without theowner 1 s or operator 1 s consent unless the 

Air Resources Board conducts a public hearing. The owner operator shall be 

notified of the pub1ic hearing in writing and the notification sha11 be 

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

the hearing date, 

VH L Test Procedure~. for · · the Efficiency of Gasoline Va or Control 
Systems at Bu k Plants 

A. Application 

The following test procedures are for determining the efficiency of vapor 

recovery systems controlling gasoiine vapors emitted during the loading 

of deljvery tanks at the bulk plant, .and during the load_ing of bulk 

plant storage- tan~s, 

B. Principle 

Hydrocarbon mass emissions are determined directly using f1owmeters 

and hydrocarbon analyzers. The mass of hydrocarbon vapor contro11ed 

(recovered is determined from the volume of gasoline dispensed (either to 

the buH: storage tank or de1i very taRkL, pressure measurements t and concen-

tration measurements of the vapor. The efficien~y of the gasoline 

vapor control system is dete~~ined from the mass of hydrocarbons 

emitted and the mass of hydrocarbons controlled, 
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C. Testin f Va or ~overy System for Delivery of Gasoline to the 
Bu k ant 

G.1 Prfncip1e and Test Conditions. 

a. Principle. During a fuel delivery to the bu1k plant~ direct 

measurements of hydrocarbon concentrations and volume of 

hydrocarbon vapors vented (including emissions from any vapor 

processing un1tj are made. A11 possible po;nts of emission 

are checked for vapor leaks. The volume of gasoH.ne delivered fr"Om 

t~e delivery tank to the bulk plant is r~corded and the .concentration 

tank to the bulk plant tank ·! s recorded and the concentration 

of the hydrocarbon vapors returned to the delivery tank is 

measured. The efficiency of control is calculated from these 

determinat fons. 

b, Test Conditions. The number of transport deliveries to be tested 

shall be established at the discretion of the Air Resouces Board 

based on an engineering eva1uation of the system. As close os 

peissi b1 e, the system sha 11 be tested under norma1 .e:perating 

conditions. (Dispensing rates shall be at the maximum rate 

possible consistent with safe and normal operating practices; 

the processing unit, if any 1 shall be operated in accordance 

1:1ith the manufacturer's established parameters; and simu1taneous 

use of more than one dispense\" during loading of bulk storage 

tanks sha11 occur to the extent that such wou1d normaliy occur.) 

CZ Equipment Required for Bu1k P1snt Testing 

a, Two (2) positive displacement gas meter-s each with a cape.city 

of 3000 standard cttbic fee:t p~r hour (SCFH) and a maximum 

f1owrate of 30 SCFH, 
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b. Coupling for the vent vapor line to accommodate the gas 

meter with thermocouple, and pressure taps. Coupling to 

be sized for a minimum pressure drop, 

c. Coupling for the vent of the secondary processing unitt if 

used, to accommodate the flow measuring device 

with the thennocoup1e, :pr.es-sure and HC ana1yzer taps. 

Coupling to be sized for a minimum pressure drop, 

d. Coupling for delivery tank vapor return line with thenno

couple, ,!lJ,r-essure- and HC analyzer taps. Coupling to be the 

same diameter as the vapor return line. 

e. Two ( 2) hydrocarbon analyzers (either FID or ARB approved 

equivaient} with recorders and with a capability of measur

ing totai gasoline vapor concentration of 100 percent as 

propane. Both analyzers to be of same make and model. 

f. Three (3) f1exib1e thermocouples or thennisto~s (0~150°F} 

with a ~ecorder system. 

g. Bat·ometer. 

h, Two manometers or other pressure sensing dev·l ces capable 

of measuring zero to ten inches of water, 

i, Two (2) adjustib1e pressure/vacuum (PV) relief valves capable 

of replacing the PV relief valve on the storage tank vent, 

j Coupling for a.tto.chi ng PV va1ve to the dry gas meter 

(Figur-e 1), 

k, Explosimeter, 
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c,3 Bulk Plant Storage Tank Loading Test Procedures 

a. Connect appropr.iate coupler to vent of bull< tank, or if the vent 

has a PV valve, remove the PV valve and then connect the 

coupler to the vent. If a secondary processing unit is 

used~ also connect a coupler to the vent of the secondary 

processing unit. 
b. connect the appropriate gas meter, HC analyzer with l"ecorder~ 

thennocouple and manometer to the vent coupler and connect 

the PV va1ve to the gas meter. 

e. Connect appropriate coup1er to the delivery tank vapor 

d. Connect an HC analyser with a recorder, a manometer arid a 

thermocouple to the taps on the vapor teturn line, 

e, Connect delivery tank fuel and vapor return 1ines to 

appropriate buH tank 1ir.es in accordance with -ehe owner or 

operator's established procedures fo1" the system, 

f, Check the de1ivery tank and an connections for- a tight seo1 

before and dudng the test with the exp1osimeter .. 

g, R~cord the 1nitial reading of the gas meter(s), 

h, Start loading c,f the bu1 k tank in accord&nce with 

owner 1s or operatorss estab1ished normal pPocedure, 

i. Hydrocarbon concent·.-ations I temperature and pressure 

measurements should be recorded starting after- the first 

15 seconds of the loading period fo11owi::d by 60 second 

inter-va1s, The gas meter readings may be taken at 120 

second intervals. 
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j, Record barometric pressure and ambient temperature 

for the duration of the test. 

k. At the end of the bulk tank delivery, disconnect the 

delivery tank from the bu1k tank in accordance with 

owner 1 s or operator's instructions (normal procedure), 

Leave the bulk tank vent instrumentation in place. 

1. Continue recording hydrocarbon concentraions, temperaturess 

pressure and gas meter readings at the bulk tank vent at 

20-minute intervals for one hour after the last bulk 

transfer is made, 

m. Disconnect instrumentation from the vent. 

n. Record volume of gasoline that is delivered. 

o, Record final reading of gas metere 

Ce4 Calculations 

th 11Ae Volume of gas discharged through 11 i vent, This 

includes bulk tank vent and any control system vent, 

Vvsi = Vvi x 520 x Pb 
l.Vi X 29,92 

V . = Volume of gas discharged through "1th" vent in
VS1 

Trt3 
; t ea. & 60°F and ~g , Q2 , n Hg.correc t.O <::: - ~ 

Pb· = Barometr,ic pressuret in Hg, 
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11 i th 11V . = Volume of gas recorded by meter on vent in ft 3 
V1 

corrected for amount of vapor removed fo~ the 

hydrocarbon analysis, 
Tvi = Average temperat"i:Jre in !li the" vent lines 0 R, 

i th = The vent under consideration. 

b. Volume of gas returned to the tank truck, 

0.13376& _520 (Pb+ 6P)
t. 

T,. X 29.92 
l, 

Where: 
Pb = Atmospheric pressure~ fo. Hg, 

Vt = Volume of gas 

60°F and 29.92 in Hq. 

G... = Volume of gasoline delivered, gallons.
l, 

8P = Final guage pressure of tank truck; in Hg. 

T,. "" Average temperature of gas retun1ed to tank truck,. 

O·,. 
fi., Q 

0, 1337 = Conversion factor, gallons to ft?. 

c. [Vt x ct - r (Cvi x Vv51 )] 100 
E = 

h!here E 1s the efficienc,'/ of control in percent, 

r 
'-'t = The average fractiona1 volumetl'ic concentration of 

gasoline vapors in the return line ta the truck 

as determined by the hydrocarbons ana1yzer, decimal 

fraction. 
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Cvi = The average fractional volumetric concentration 

of gasoline vapors in the 11 i the" vent as determined 

by the hydrocarbon analyzer, decimal fraction. 

D. 
!]elivery·Tank at a Bulk Plant 

D.1 Prfncfple ana Test Coriaitions 

a. Principle, During loading of a delivery tank at the 

bulk plant, direct measurements of hydrocarbon concen

trations and volume of hydrocarbons vented (including 

emissions from any vapor processing unit) are made, 

A11 possible points of emission are checked for vapor 

leaks, The volume of gasoline dispensed to the delivery tank 

is recorded and the conc&ntration of the hydrocarbon vapors 

returned to the bulk storage tank is measured. The 

efficiency of control is calculated from these determinations .. 

b. Test conditions. The number of de1i very tank i oadings to 

be tested shall be established at the discretion of the 

Air Resources Board on an engineering evaluation. The 

system sha11 be tested under normal operating conditions as 

close as possible. {Dispensing rates shall be at the maximum 

rate possible consistent with safe and normal operating 

practices. and the simultaneous use of more than one dis

pense:r during 1oading of deliver·y tanks sha11 occur to the 

extent that such use::: wou1 d represent norma i operation of 

the sys tern. ) 
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D,2 Equipment Required for Delivery Tank Testing at the 

Bulk Plant 

a. Same as that required in Section C.2 

D.3 De1ivery Tank Loading Test Procedures, 

a. Connect coupler to vent of bulk tank, or if the 

vent has a PV valve, remove the PV valve and then 

connect the coupler to the vent. If a secondary 

processing unit is used, also connect a coupler to t~e 

vent Qf the secondary ~rQce~stng unit, 

b. Connect the appropriate gas met<fr~ HC analyzer w·lth recorder-~ 

tflEH"MOeoti'flle and manometer to the vent co1,1pler and cormect 

the PV valve to the gas meter. 

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

d. Connect an HC analyzer with a recorder~ a manometer and a 

thermocouple to the taps on the coupler on the vapor return 

e, Connect bulk storage tank fiil and vapor return 1ines ta 

the delivery tank in accordance with owner· or operator estab1ished 

procedures for the system, 

fo Check the deiivery tank and an connections for a tight seal 

w,ith the exp1osimeter· before and during the test. 

g. Record the initial reading of the gas meter(s). 

h. Start fue1ing of the deiivery tank in acco\~dance with 

manufacturer 1 s estab1ished norm:St1 procedure. 

i. Hydrocarbon concentrations, temperature-. o.nd pre-ssure measure=. 

;nents are to be reeorded starting after the first 15 seconds of 

the unloading period fo11 owed by 60 second interva1s. The 

gas meter readings may be taken at 120 second intervals, 
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j. Record, during the test, barometric pressure and ambient 

temperature. 
k. At the end of the delivery tank loading disconnect the 

delivery tank from the bulk tank in accordance with owner or 
operators 1 instructions (normal procedure). Leave the bulk 
tank vent instrumentation in place, 

1. Continue recording hydrocarbon concentrationss temperatures, 
pressure and gas meter readings at the bulk tank vent at 
20-m1nute intervals for one hour; or until the system returns 
to norma1 conditions as specified by the manufacturer, 

m. Disconnect instrumentation from the vent. 
n. Record volume of gasoline that is delivered. 
o. Record final reading of gas meter, 
p, Repeat procedure as necessary for additional delivery tank 

loading. 

D.5 Calculations 
a. Volume of gas discharged through "i th" vent. This includes 

bulk tank vent and any coretro1 system vent, 

~ vvi x 520 x Pb 

\,1 29, 92X. 

= Volume of gas discharged through "i th" vent in., . 
Ft~~ corrected to 60°F and 29,92 in, Hg, 

= Barometric pressurei in, Hg. 

11 1 th 11= Volume of gas recorded by meter on vent 
1 

in Ftv~ corrected for amount of vapor removed 
for the hydrocarbon ana1ysis, 
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, ,·n 11 1· thii "ent line. 0 R.= Average temperature " , , 

i th= The vent under consideration. 

b. Volume of gas returned to the bulk storage tank. 

Vt = 0, 1337f\ 520 (. "?b· + l1P )" 

t 2 . 2 
Where: 

Pb = Atmospheric pressure; in Hg. 

Vt = Volume of gas in ft3 returned to the bulk storage 

taRk at 609 and 29.92 in Hg. 

G = Vo 1ume of gaso1i ne deii ver·ed i ga n ons,t 

-~P = Final gauge pressure of bulk storage tank; in. Hg. 

T "' Average tem13erature o-f gas returned to bu'! kt 
storage tankr 0 R. 

" 
O .1337 = Convers fon factor, ga n ons to f t.::i, 

E. .
J = The efficiency of controi per· individual fueling 

in percent. 

C.. = The average fractiona1 volume conc&rit1·ation of 
I., 

gaso1ine vapors in the return ·1 foe to the bui k 

storage to.nk as determined by the hydrocc.rbcn: 

ana.1y2i:r~ decimal fraction. 
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Cvf "' The average fraetfonal volume concentration of 

gaso1 fne vapors in the 11 i th 11 vent as determined 

by t.he hydrocarbon analyzer, decimal fraction. 

· j = The individual 1oading considered, 

d, 

Eave., "' 

n=lO 
'L E. 

J=l J 
10 

Eave = The aveP8~e efficiency of control in percent, 

Ej = From (c) above. 

£. Calibrations 

L l Flm-1 meters. Standard methods and equfpment shall be 

used to calibrate the flow meters, The calibration 

curves are to be traceable to National Bureau of Standards 

(NBS) standards, 

L2. Temperature recording instruments. Caiibrate dai1y 

prior to test period and irmnediately following test period 

using ice \11ater (32°F) and a known temperature source of 

about 100°F, 

L3 Pressure recording instruments. Ca.·11brate pressure transducers 

with a. static pressure calibrator for a range of ~28 to +28 

inches water. 

EA Tota 1 hydrocarbon analyzer. Fo11 ow the manufacturer 1 s 

instructions concerning warm-up time and adjustments, 
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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 a11 ca1ibrations 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 RESOURCES BOARD 

Adopted 
April 18, 1977 

Certification and Test Procedures for Vapor Recovery Systems at 
Gasoline Terminals 

1. General Applicability 

Section 41954 of the Ca·l ifornia 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 storage, 

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 at terminals for controlling 

gasoline vapors emitted during the loading of delivery tanks, from 

the loading of fixed roof gasoline storage tanks, and as a resu~t of 

fixed roof tank breathing. These procedures are also applicable for 

marketing operations at refineries. 

IL Definitions 

A. Tenninal: a primary distributing facility for delivery gasoline 

to bulk plants, service stations and other distribution points; 

and where delivery to the facility is by means other than truck, 
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B. Vapor Recovery System: system designed to collect and process 

gasoline vapors which would be emitted during loading of delivery 

tanks and fixed roof storage tanks, and as a result of breathing 

losses from fixed roof storage tanks. 

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

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

highway or rai1road, 

III. General Requirements 

Certification of a system by the California Air Resources Board does not 

exempt the system from compliance with other applicable codes and regula

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

safety orders. 

IV. Performance Standards 

A, The vapor recovery system shall not emit more than 0.9* pound of 

hydrocarbons per 1,000 gallons of gasoline dispensed to delivery 

tanks. This shall be determined as described in Section VIII. 

8. The vapor recovery unit shall not emit more than 0.9* pound of 

hydrocarbons per 1,000 gallons of gasoline 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. All connections shall be vapor tight. 

* 0.9 corresponds to 90% recovery by weight. Under Section 41954 (H &S Code)
local regulations may require more stringent·performance standards. In 
such cases,the aiiowable emission factor will be adjusted appropriately, 
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o. The vapor recovery system shall not cause the pressu~e in the delivery 

tanks to reach 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. Application for Certification 

A, An application for certification of a vapor recovery system shall 

be made to the Air Resources Board by any owner or operator. 

Certification wi11 be granted to any application whose system meet 

the applicable standards and criteria. 

B. The application shall be in writing, signed by an authorfzed 

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 limited 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 delivery tank. 

c. Engineering parameters for pumps and vapor processing 

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

d. Allowable pressure drops through the systems. 

2. Evidence demonstrating the vapor recovery reliability of the 

system or device. 

3. A description of tests performed to ascertain compliance with 

the general standards, and the results of such tests. 
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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. 

5. Four copies of the service and operating manuals fOf' the system. 

6. A statement thdt a vapor recovery system, installed at an 

operating facility, will be avai1ab1e for certification 

testing no later than six months after submission of the 

appi1cation for certif1cation. 

7· The estimated cost of the sys tern and an estimate of the 

1nstaf1at ion and ye-a-rTy maintenance cos t-s. 
8. A fOPY of the warranty or warranties provided with the 

system. 

9. If the application is for a system previously tested, but 

not certified~ the application shall include identtficat1on 

of the system components which have been changed, including 

111 new physical and operational character1st1cs4 together 

wfth any new test results obtained by the applicant. 

10. Such other 1nfonnation as the Air Resources Board may reasonably 

require, 

VI, Fees and Testing 

A fee not to exceed the act..ml 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 

wi11 not be certified until the test fees, if any, have been paid 

in full to the Air Resources Board. 

VII. Certification 

A, If the Executive Officer determines that a vapor recovery system 

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 limited to: installation constraints, operating 

parameters, and compliance with safety codes and regulations. 

B. 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 fonnat specified by the Air Resources Board for approval 

prior to their modification. No person may install a system which 

is different, in any respect which may detrimentally affect the system 

efficiency, from the system certified by the Air Resources Board. 

C. If after certification of a system, the Air Resources Board finds 

the system to no longer meet the certification specifications, 
the Air Resources Board may, as appropriate, revoke or modify its 

certification. Except in cases where the public safety requires 

1nmedfate protection, the Air Resources Board sha1i not revoke or modify 

a certification without the owner's operator's consent unless the Air 

Resources Board conducts a public hearing. The owner or operator shall 

be notified of the public hearing in writing and the notification shall 

given so as to be received by the owner or operator at least ten days 

before the hearing date, 
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VIII. Test Procedures for Determining the Efficiency of Gasoline Vapor 
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 nonnal operations at a terminal (loadings of delivery 

tanks and loadings of the storage tanks). a11 possible points of 

emission are checked for vapor ieaks. The volume of gasoline 

delivered 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. 

C, 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 fixed roof gasoiine 

storage tanks may be ~~nitored for 30 consecutive days. The A1r Resources 

Board sha11 have the discretion of testing for longer or shorter periods 

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

perfonnance standards, During the test of the processing unit, the 

pressure during the filling of a number of delivery tanks wi11 be 
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monitored. As close as possible, the system shall be tested under 

normal operating condftions (dispensing rates shall be at the 

maximum rate possible 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 occyr, 

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. 

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

1. Equipment Required for Terminal Testing 

a. Flowmeter with a capacity sufficient to detennine the volume 

of exhaust from the vent of processing unit. 

b. Coupler for attaching the flowmeter to vent of processing 

unit with thermocouple and HC analyzer taps. 

c. Coupling for delivery tank vapor return line with pressure tap. 

Coupling to be the same diameter (I.D.) as the vapor return, 

d, One hydrocarbon anaiyzer (either FID or ARB approved equivalent) 

with recorder and with a capabiiity of measuring totai gasoline 

vapor concentration of 30 percent as propane. 

e. One (1) flexible thermocouple or thennister (0-150°F) with a 

recorder system. 

f. Two (2) pressure sensing devices (transducers or equivalent) 

capable of measuring zero to ten inches of water with recorder 

systems. 

g. Coupler with pressure tap for use between pressure-vacuum (PV} 

relief va1ve and fixed roof storage tank vent. 

h. Coupler with pressure tap for use between PV valve and vent 

on vapor holder tank. 
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t. One manometer capable of measuring zero to ten inches of water, 

j,· Explosimeter. 

k, Barometer. 

1. Recorder (for thermocouple). 

2. Test Procedure 

a. Connect appropriate coupler to vent of processing unit and 

connect flowmeter, 

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

coupler on processing unit vent. 

c, Connect thermocouple with recorder to appropriate tap on 

coupler, on processing unit vent . 

..a. Connect coupler between PV valve and vent of vapor holder 

tank and connect pressure sensing device (with recorder) to 

coupler . 

. e. Connect coupler between PV valve and fixed roof storage tank 

and connect pressure sensing device (with recorder) to 

coupler. 

f. Connect the appropriate coupler to vapor return line from 

delivery tank. Connect the manometer to the coupling in 

vapor return line from delivery tank. Check the delivery 

tank and all connections for a 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 fi11ing of the delivery tank. Repeat for the required 

number of delivery tanks. 

g, Record the pressure on the bulk storage tank for the required period. 

Record the pressure on the vapor-holder tank for the required period. 

Record the HC concentration, temperature and exhaust gas f1oit1rate 

from the processer vent for the required period. -
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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 fiiling 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 "' ~ Tpi~~-

Where: 

V = Volume of gas discharged ft. 3 , through processer vent, 

corrected to 60° and 29.92 in Hg. 

Pb = Barometric pressure, in Hg; 

:::::VP Volume of gas ft. 3 determined by fl owmeter on the 

processing vent, corrected for amount of vapor removed 

for the hydrocarbon analysis. 

Tp = Average temperature in the.processing vent 1ine, 0 R. 

c, Weight of hydrocarbons discharged through the processing vent 

per 1000 gallons of gasoline loaded into the delivery tanks. 

W = C X V X M X 1000 
379 x G 
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Where: 

W = Weight of hydrocarbons discharged through the processor 

vent per 1000 gallons of gasoline loaded into delivery tanks, lbs. 

C = Average fractional concentration of hydrocarbons at vent, 

decimal fraction. 

V = From {2) above. 

M = Molecular weight of hydrocarbons compound used to calibrate 

hydrocarbon analyzer, lbs/lb. Mole, 

G = Total quantity of gasoline loaded into delivery tanksi(Gals). 

d: 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. 

E ts 

1. Equipment Required 

Same equipment as Section VIII0.1. 

2, Test Procedures 

a, ConneC'l\4ppropriate coupler to vent of processing unit and 

connect flowmeter, 

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

coupler on processing unit vent, 

c, Connect thermocouple with recorder to appropriate tap on 

coupler, on processing unit vent, 
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d. · Connect coupler between PV valve and vent of vapor holder 

tank and connect pressure sensing device (with recorder) to 

coupler. 

e. 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 required period. 

g. Record the pressure on the vapor-holder tank for the required period. 

h. Record the HC concentrationt temperature and exhaust gas f1owrate 

from the processer vent for the required period. 

i. At the end of the specified times. disconnect all 

instrumentation and couplings from the vapor recovery 

systems. 

j. Record the vo1ume of gasoline that is delivered during the 

specified testing times. 

k. Pressure monitoring of delivery tanks is to be performedt 

as appropriate, in accordance with Section VIII D. 

3. Calculations 

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

Volume of gas discharged through the processing unit vent, 

V _ Yp x 520 x Pb 
. - p X 2 .§2 

Where: 

V = Volume of gas discharged ft. 3 through processer vent,i 

corrected to 60° and 29.92 in Hg. 
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Pb= Barometric pressure. in Hg; 

VP= Volume of gas ft. 3 detennined by Annubar on the 

processing vent, corrected for amount of vapor removed 

for the hydrocarbon analysis. 

Tp = Average temperature in the P!Ocessing vent line, 0 R. 

Weight of hydrocarbons discharged through the processing vent 

per 1000 gallons of gasoline loaded into the delivery tanks. 

W = C x V x M x 1000 
3?9 x G 

Where: 

W = Weight of hydrocarbons discharged through the processor 

vent per 1000 gallons of gasoline loaded into delivery tanks, lbs. 

C = Average fractional concentration of hydrocarbons at vent, 

decimal fraction. 

Review the pressure recording from the transa'ucers- on the storage 

tanks and vapor holder and determ1·nP the number • 
- v 0 c1 t1mes 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 

l, 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, 

2, Temperature recording instruments, Calibrate daily prior to 

test period and irrmediately following test period using ice 

water {32°F) and a known temperature source about l00°F. 

3. Pressure recording instruments. Calibrate pressure transducers 

with a static pressure calibrator for a range of -2 to +2 ps1. 
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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, zero 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. 

V =From (2) above. 

M =Molecular weight of hydrocarbon compound used to calibrate 

hydrocarbon analyzer, lbs/lb Mole. 

G =Total quantity of gasoline loaded into fixed toof storage 

tank(s) (Gals). 
1000 

G. Testing Exhaust Emissions from Incinerating Type Processing Unit 

1. Equipment Required 

a, One (1) positive disp1acement f1o\vmeter (capacity of 11,000 SCFH) 

with a coupler with pressure and temperature taps. 

b. One (1) hydrocarbon analyzer (FID or ARB approved equivalent) 

capable of measuring hydrocarbons in the range Oto 10 percent 

as propane, 

c, One (1) oxygen analyzer (paramagnetic or ARB approved equivalent) 

capable of measuring oxygen in the range Oto 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" IO of appropriate length stainless steel sampling probe 

(SS316 or equivalent). 

g. 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 Oto 10 SCFH flow 

range. 

j. One {l} pump of a leak-free, vacuum type. 

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

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

2. 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. 

c, Insert the sample probe to the location of the average exhaust 

velocity (leaving the Method 2 apparatus in place), Connect the 

sample conditioner, hydrocarbon analyzer, oxygen analyzer, sample 

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

d. Start analyzer recorders. 
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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.·3• Mark 

on analyzer recorder strip charts beginning and ending of sample 

period. 

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

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 is to be performed, as appropriate, in accordance with 

Section VIII D and VIII E. 

3. Calculations: 

a. V X 520 X PA 
TX 29.29 

Where: 
? 

=Volume of \!apor going to the incinerator (ft.'"') 

=Volume of gas recorded by meter (ft3) 

=Abs-o1ute pressure in the pipe going to the incinerator, 

in. Hg. 

T =Average absolute temperature of the vapor. 0 R. 

02%b. 
EA= 

~Jhere: 

EA =Excess air in the incinerator exhaust gas 

o2% =Percent oxygen in the incinerator exhaust 
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_ VP CM (EA) 
G, W - 379(6) 

Where: 

W =Weight of hydrocarbons discharged through the incinerator 

vent in lbs per 1,000 gallons of gasoline into delivery 

tanks (or as appropriate fixed roof tanks). 

VP =From (a) above. 

M =Molecular weight of hydrocarbon compound used to calibrate 

hydrocarbon analyzer, lbs/lb Mole. 

EA =From (b) above. 

G =Total quantity of gasoline loaded.into delivery tanks 

(or, as appropriate, fixed roof storage tanks). 

Gals/1,000. 

C =Average fractional concentration of hydrocarbons at vent, 

decimal fraction. 

H. 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 equivalency with the methods in 

11 011 11 G11through above. 



 

 

 

 

 

 

Vapor Recovery Certification Procedure 

CP-204 

Certification Procedure for 
Vapor Recovery Systems of 

Cargo Tanks 

 

 

 

 

 
Adopted: April 12, 1996 

Amended: March 17, 1999 
Amended: November 7, 2014 
Amended: December 3, 2019 

Amended: July 12, 2023 

 



 

 
California Air Resources Board   July 12, 2023 

CP-204, Page i 

CP-204 
Table of Contents 

Section Title Page 

1. General Information and Applicability  .............................................................. 1 

1.1. Legislative and Regulatory Requirements of Other Agencies ................................... 1 

2. Summary of Certification Process ...................................................................... 2 

2.1. Application for Certification of an Individual Cargo Tank .......................................... 2 
2.2. Compatibility ............................................................................................................. 2 
2.3. Condition of Certification .......................................................................................... 3 

3. Performance Standards and Test Procedures .................................................... 3 

3.1. Five Minute Performance Standard - Annual ............................................................. 3 
3.2. Daily Static Pressure Performance Standard.............................................................. 4 
3.3. Vapor and Liquid Leaks ............................................................................................. 5 

4. Requirements for Determinations of Compliance and Violation ........................ 6 

4.1. General Requirements ............................................................................................... 6 
4.2. Specific Requirements ............................................................................................... 6 
4.3. Other Requirements .................................................................................................. 7 

5. Alternate Test Procedures ................................................................................ 8 

5.1. Alternate Test Procedures for Certification Testing .................................................. 8 
5.2. Request for Approval of Alternate Test Procedure ................................................... 8 
5.3. Response to Request ................................................................................................. 8 
5.4. Testing of Alternate Test Procedures ........................................................................ 8 
5.5. Documentation of Alternate Test Procedures ........................................................... 9 

 
 
 

List of Tables 

Description Page 

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

Table 3-2 Internal Vapor Valve Pressure Change Per Cargo Tank or Compartment Tested ....... 4 

Table 3.2.1 .................................................................................................................................. 5 

Table 3.2.2 Internal Vapor Valve Performance Standard ............................................................ 5 

 



 
California Air Resources Board  July 12, 2023 

CP-204, Page 1 

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  

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.  

2.2. 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 I system installed at GDFs with USTs and 
ASTs. Such compatibility may be achieved by the use of adapters. 

http://www.arb.ca.gov/enf/cargotanks/cargotanks.htm
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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 
(inches WC) 

Cargo Tank or Compartment Capacity 
(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 
(inches WC) 

Cargo Tank or Compartment Capacity 
(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 

 
where: 

PF  minimum allowable one-
minute final pressure, inches water column 

Vs total cargo tank shell capacity, gallons 

Vh 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 

Test Time  
(minutes) 

Maximum Allowable  
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: If individual compartments are to be tested, both Vs and Vh 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. Alternate Test Procedures for Certification Testing 

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

5.2. 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.  

5.3. 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.  

5.4. 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, 
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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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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 Source of air or inert gas capable of pressurizing tanks to 27.7 inches of 

water (1 psi) above atmospheric pressure. 
 
 4.2 Low pressure (5 psi divisions) regulator for controlling pressurization of 

tank. 
 
 4.3 Water manometer, or equivalent, with 0 to 25 inch range, with scale 

readings of 0.1 inch. 
 
 4.4 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. 

 
 4.5 Caps for liquid delivery line. 
 

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

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

4.8 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. 
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 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. 

Warning: Under no circumstances shall the vapors in any  
cargo tank be purged or vented directly to the atmosphere. 
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6.1.5 Connect compartments of the tank internally to each other if possible. 

 
6.1.6 Applying air pressure slowly, pressurize the tank, or alternatively the 

first compartment, to 18 inches WC. 
 

6.1.7 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. 

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

 
6.1.9 Calculate and record the pressure change (inches WC) between 

initial pressure of+18 inches WC and the final pressure. 
 

6.1.10 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 Connect vacuum source to pressure and vacuum supply hose 

referenced in section 6.1.4. 
 

6.2.2 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. 

 
6.2.3 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. 

  
6.2.4 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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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 §9.2, 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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 5.1 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 Upon completion of the loading operations, record the total volume 
loaded.  

 
7.1.3 If the system back pressure during loading was measured, enter the 

maximum observed pressure and number of arms loading.  
 
7.1.4 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.  

  
7.1.5 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. 

 
7.1.6 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 §9.2, or Table 5. Connect the 
nitrogen supply to the pressure assembly and increase the cargo tank 
headspace pressure to 18 inches WC. 

 
7.1.7 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 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".  

 
7.2.2 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 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. 

 
7.3.2 Connect the 0-10 inches WC pressure gauge to the quick connect 

fitting on the vapor system pressure assembly. 

California Air Resources Board   May 27, 2014  
TP-204.2, Page 5  



 V

 
 s  

N
 5 V

PF    = 18   
 h 

 
 18  

 

 

   
 

 

 
  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 necessary.  

 
 
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:  

Where: 
 

PF  = minimum allowable one-minute final pressure, inches 
water column 

Vs  = total cargo tank shell capacity, gallons 
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Vh  = 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 15.5 
1,500 to 2,499 15.0 
1,000 to 1,499 14.5 

0 to 999   14.0 
 

Important:  If individual compartments are to be tested, both Vs and Vh 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 Vh and the rows are 
preceded by values of Vs. 
 
Obtain the calculated result for PF by finding the value of PF at the intersection of 
the appropriate column and row for Vh and Vs. 

 
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   - N
Fn =  s 18.0 

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

  V   18  
- 5 h   ln   

  18 e  V  
P =  

  
 

 
   s   Pf 1   

f 5  
 

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 
Pf 1  = 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 
ln = natural logarithm 
e = constant equal to 2.71828 

 
10 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). 

 
 
11 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 
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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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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 5.1 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 11.4 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 13.4 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 11.5 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 3.5 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 11.1 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 11.1 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 11.4 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 8.5 10.9 12.4 13.3 14.0 14.5 14.9 15.2 15.5 15.7 15.9 16.0 16.2 

2600 8.3 10.7 12.2 13.2 13.9 14.4 14.8 15.1 15.4 15.6 15.8 16.0 16.1 

2700 8.0 10.5 12.0 13.0 13.8 14.3 14.7 15.0 15.3 15.5 15.7 15.9 16.0 

2800 7.8 10.3 11.8 12.9 13.6 14.2 14.6 14.9 15.2 15.5 15.7 15.8 16.0 

2900 7.6 10.1 11.7 12.7 13.5 14.0 14.5 14.8 15.1 15.4 15.6 15.8 15.9 

3000 7.3 9.9 11.5 12.6 13.3 13.9 14.4 14.7 15.0 15.3 15.5 15.7 15.8 

3100 7.1 9.7 11.3 12.4 13.2 13.8 14.3 14.6 15.0 15.2 15.4 15.6 15.8 

3200 6.9 9.5 11.2 12.1 13.1 13.7 14.2 14.6 14.9 15.1 15.3 15.5 15.7 

3300 6.7 9.3 11.0 12.1 13.0 13.6 14.1 14.5 14.8 15.0 15.2 15.5 15.6 

3400 6.5 9.1 10.8 12.0 12.8 13.5 14.0 14.4 14.7 15.0 15.2 15.4 15.6 

3500 6.3 9.0 10.7 11.8 12.7 13.5 13.9 14.3 14.6 14.9 15.1 15.3 15.5 

3600 6.1 8.8 10.5 11.7 12.6 13.2 13.8 14.2 14.5 14.8 15.0 15.3 15.4 

3700 6.0 8.6 10.4 11.6 12.4 13.3 13.6 14.1 14.4 14.7 15.0 15.2 15.4 

3800 5.8 8.4 10.2 11.4 12.3 13.0 13.5 14.0 14.3 14.6 14.9 15.1 15.3 

3900 5.6 8.3 10.0 11.3 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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TABLE 3 

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

(See § 9.1) 

50 100 150 200 250 300 350 400 450 500 550 600 

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

1,500 6.0 10.4 12.5 13.7 14.5 15.0 15.4 15.7 15.9 16.1 16.3 16.4 

1,550 5.8 10.2 12.3 13.6 14.4 14.9 15.3 15.6 15.9 16.1 16.2 16.4 

1,600 5.6 10.0 12.2 13.4 14.3 14.8 15.2 15.6 15.8 16.0 16.2 16.3 

1,650 5.4 9.9 12.1 13.3 14.1 14.7 15.2 15.5 15.7 16.0 16.1 16.3 

1,700 5.2 9.7 11.9 13.2 14.0 14.6 15.1 15.4 15.7 15.9 16.1 16.2 

1,750 5.0 9.5 11.8 13.1 13.9 14.6 15.0 15.3 15.6 15.8 16.0 16.2 

1,800 4.8 9.3 11.6 13.0 13.8 14.5 14.9 15.3 15.6 15.8 16.0 16.1 

1,850 4.7 9.2 11.5 12.8 13.7 14.4 14.8 15.2 15.5 15.7 15.9 16.1 

1,900 4.5 9.0 11.3 12.7 13.6 14.3 14.8 15.1 15.4 15.7 15.9 16.0 

1,950 4.3 8.8 11.2 12.6 13.5 14.2 14.7 15.1 15.4 15.6 15.8 16.0 

2,000 4.2 8.7 11.1 12.5 13.4 14.1 14.6 15.0 15.3 15.6 15.8 15.9 

2,050 4.0 8.5 10.9 12.4 13.3 14.0 14.5 14.9 15.2 15.5 15.7 15.9 

2,100 3.9 8.4 10.8 12.3 13.3 13.9 14.5 14.9 15.2 15.4 15.7 15.8 

2,150 3.8 8.2 10.7 12.2 13.2 13.9 14.4 14.8 15.1 15.4 15.6 15.8 

2,200 3.6 8.1 10.5 12.1 13.1 13.8 14.3 14.7 15.1 15.3 15.6 15.7 

2,250 3.5 7.9 10.4 11.9 13.0 13.7 14.2 14.7 15.0 15.3 15.5 15.7 

2,300 3.4 7.8 10.3 11.8 12.9 13.6 14.2 14.6 14.9 15.2 15.5 15.7 

2,350 3.2 7.6 10.2 11.7 12.8 13.5 14.1 14.5 14.9 15.2 15.4 15.6 

2,400 3.1 7.5 10.0 11.6 12.7 13.4 14.0 14.5 14.8 15.1 15.4 15.6 

2,450 3.0 7.4 9.9 11.5 12.6 13.4 13.9 14.4 14.8 15.1 15.3 15.5 

2,499 2.9 7.2 9.8 11.4 12.5 13.3 13.9 14.3 14.7 15.0 15.3 15.5 
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-TABLE 4 

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

(See § 9.1) 

25 50 75 100 125 150 175 200 225 250 

---- ---- ---- ---- ---- ---- ---- ---- ---- ----

1,000 3.2 7.6 10.1 11.7 12.7 13.5 14.1 14.5 14.9 15.1 

1,050 2.9 7.3 9.8 11.4 12.5 13.3 13.9 14.3 14.7 15.0 

1,100 2.7 7.0 9.5 11.2 12.3 13.1 13.7 14.2 14.6 14.9 

1,150 2.5 6.7 9.3 10.9 12.1 12.9 13.5 14.0 14.4 14.8 

1,200 2.3 6.4 9.0 10.7 11.9 12.7 13.4 13.9 14.3 14.6 

1,250 2.1 6.1 8.8 10.5 11.7 12.6 13.2 13.7 14.2 14.5 

1,300 1.9 5.8 8.5 10.3 11.5 12.4 13.1 13.6 14.0 14.4 

1,350 1.7 5.6 8.3 10.0 11.3 12.2 12.9 13.4 13.9 14.3 

1,400 1.6 5.4 8.0 9.8 11.1 12.0 12.7 13.3 13.8 14.1 

1,450 1.5 5.1 7.8 9.6 10.9 11.8 12.6 13.2 13.6 14.0 

1,499 1.3 4.9 7.6 9.4 10.7 11.7 12.4 13.0 13.5 13.9 
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TABLE 5 

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

(See § 9.1) 

25 50 75 100 125 150 175 200 225 250 

---- ---- ---- ---- ---- ---- ---- ---- ---- ----

300 9.8 13.3 14.7 15.5 16.0 16.3 16.5 16.7 16.8 17.0 

350 8.9 12.7 14.2 15.1 15.6 16.0 16.3 16.5 16.6 16.8 

400 8.1 12.0 13.8 14.7 15.3 15.7 16.0 16.3 16.5 16.6 

450 7.3 11.4 13.3 14.4 15.0 15.5 15.8 16.1 16.3 16.4 

500 6.6 10.9 12.9 14.0 14.7 15.2 15.6 15.9 16.1 16.3 

550 6.0 10.4 12.5 13.7 14.4 15.0 15.4 15.7 15.9 16.1 

600 5.4 9.8 12.0 13.3 14.1 14.7 15.2 15.5 15.7 16.0 

650 4.9 9.4 11.6 13.0 13.9 14.5 14.9 15.3 15.6 15.8 

700 4.4 8.9 11.3 12.7 13.6 14.2 14.7 15.1 15.4 15.6 

750 4.0 8.5 10.9 12.3 13.3 14.0 14.5 14.9 15.2 15.5 

800 3.6 8.1 10.5 12.0 13.0 13.8 14.3 14.7 15.1 15.3 

850 3.3 7.7 10.2 11.7 12.8 13.5 14.1 14.5 14.9 15.2 

900 2.9 7.3 9.8 11.4 12.5 13.3 13.9 14.4 14.7 15.0 

950 2.7 6.9 9.5 11.2 12.3 13.1 13.7 14.2 14.6 14.9 

999 2.4 6.6 9.2 10.9 12.0 12.9 13.5 14.0 14.4 14.7 
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TABLE 6 

Minimum Nitrogen Feed Rate 
(See §9.2) 

CARGO TANK CAPACITY     MINIMUM NITROGEN
 (GALLONS) FEED-RATE, CFM 

2,500 ................................................................................0.41 
2,700 ................................................................................0.49 
2,900 ................................................................................0.52 
3,100 ................................................................................0.56 
3,300 ................................................................................0.60 
3,500 ................................................................................0.63 
3,700 ................................................................................0.69 
3,900 ................................................................................0.71 
4,100 ................................................................................0.74 
4,300 ................................................................................0.78 
4,500 ................................................................................0.81 
4,700 ................................................................................0.85 
4,900 ................................................................................0.89 
5,100 ................................................................................0.92 
5,300 ................................................................................0.96 
5,500 ................................................................................0.99 
5,700 ................................................................................1.03 
5,900 ................................................................................1.07 
9,000 ................................................................................1.63 
9,200 ................................................................................1.66 
9,400 ................................................................................1.70 
9,600 ................................................................................1.74 
9,800 ................................................................................1.77 
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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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Phase I Leak Check (View of Combustible Gas Detector) 
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AIR RESOURCES BOARD 
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GASOLINE VAPOR LEAK DETECTION 
USING COMBUSTIBLE GAS D::TECTOR 
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State of California 
AIR RESOURCES BOARD 

TEST PROCEDURE FOR GASOLINE VAPOR 
LEAK DETECTION USING COMBUSTIBLE GAS DETECTOR 

1. PRINCIPLE AND APPLICABILITY 

The procedure is applicable for the determination of the leak-tightness 

of vapor control systems used in the loading of gaso1ine delivery tanks. 

It may be utilized to determine the leak-tightness of gasoline delivery 

tanks during ioading without taking the delivery tank out of service~ 

and to determine the 1eak~tightness of vapor contro1 systems at gasoline 

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

delivery tanks during loading operations and is effective to determine 

leak tightness only if the vapor contro1 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 local APCO procedures regarding gasoline loading 

t ' 

operations which are more stringent. 

2. DEFINITWNS 

2.1 Delivery tank. Any container, including associated pipes and 

ffttings, that is used for the transport of gasoline, and is 

required to be certified in accordance with Section 41962 of 

the California Hea1th and Safety Code, 



I' 

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

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 Vapor Leak. A vapor 1eak is defined to be any source of gasoline vapors 

whic~ causes a combustible gas detector meter reading of 100 percent 

of the LEL. Amarginal vapor leak may be verified by conducting 

a pressure/vacuum leak test. A vapor leak does not include 

any vapor resulting from liquid spi11age or 1iquid 1eaks. 

25 Liquid leak. A liquid 1eak is defined to be the dripping of liquid organic 

compounds at a rate in excess of three (3) dr.ops per minute from 

any single leak source other than the liquid fill line and vapor 

line disconnect operations. A liquid leak from liquid fill line 

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

than two (2) mi1liiiters liquid drainage per disconnect from a top 

1oading operation; or (2) more than ten (10} mi11iiiters 1iquid 

drainage from a botton loading operation. Such liquid 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..l Manometer. Liquid manometer, or equivalent, capable of measuring 

up to 7500 pascals {30 inches H20) gauge pressure with ±:_25 pascals 

(0.1 inch H20} precision. 

3 •2 Combustib1e gas detector. A portable hydrocarbon gas analyzer with 

associated sampling 1ine and probe using cata1ytic oxidation 

to detect and meas.ure concentrations of combustible gas in air. 

3.2.1. Safety. Certified as safe for operation in explosive 

atmosphere. 

3.2.2 Range. Minimum range of 0-100 percent of the 1ower 

explosive limit (LEL) expressed as propane. 

3.2.3 Probe diameter, Sampiing probe internal diameter of 0.625 cm 

(l/4 inch). 

3.2.4 Probe length. Probe sampling line of sufficient length for 

· easy maneuverability during testing. 

3.2.5 Response time. Response time for full-scale deflection of 

1es·s than 8 seconds for detector with sampl fog 1ine and 

probe attached. 

3. 3 Stopwatch. 

3 .4 Graduated cy1 inder. G1ass or p1astic 



.. 

4. TEST PROCEDURE 

"4.l Pressure. P1ace a pressure tap in the terminal or bulk plant 

vapor control system. as close as reasonably possible to the 

connection with the delivery tank and before any check valves in 

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

Record the pressure periodically during testing. 

4 .2 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 National Bureau of Standards 

reference materials. 

4.3 Monitoring procedure - vapor leaks, During loading.check the 

periphery of all potentia1 sources of leakage of the delivery tank 

and of the terminal or bulk plant, vapor collection system with a 

combustible gas detector. During the_time ~vhen the tank is being 

loaded, check the periphery of all potential sources of leakage of 

the terminal or bu1k p1ant vapor collection system with a combustible 

gas detector. 

4.3.1 Probe distance. The 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. 

4.3.2 Probe movement, Move the probe s1owiy (approximately 4 cm/sec). 

If there is any meter deflection at a potentia1 leak source, 

move the probe to iocate the point of highes·t meter response. 



4 ,3,3 Probe position, As much as possible, the probe iniet shall 

be positioned 1n the path of the vapor flow from a leak 

so as to maximize the measured concentration. 

4 .3.4 Y!inc.L Attempt as much as reasonably possib1e to block the wind frorr 

the area being monitored. 

4,3,5 Recording, Record the highest detector reading and location 

for each being monitored, ·, 

· 4.4 Monitoring procedure~ 1iguid leaks. Check de1ivery tank and buik 

p1ant or terminai system for liquid 1eaks, Count the number of 

drops for two minutes. 

4,4.l for liquid leaks during disconnect. Capture liquid Jost upon 

cJisconnect and measure the vo1ume using graduated cylinder, 

4.4.2 Recording. For liquid leaks, record location and number of 

drops per minute, For liquid leaks during disconnect 1 record 

loci'.ltion (1oading arm~ recovery armL delivery tank and 

volume for each consecutive disconnects. 

5. AlTERNATIVE METHODS 

s. 1 Aeprova1o Techniques~ other than those specified above, may he 

used if pricw approva1 is obtained from the /i,i r ResourcE:S Boor·d 

Executive Officer. Such a.pprova1 rd11 be based upon equiva1ency 

th the methods above, 
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