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1. INTRODUCTION AND RECOMMENDATIONS
A. Introduction

: The Air Resources Board (ARB or Board) staff proposes to revise the existing certification

- procedures for vapor recovery systems, including the test procedures, performance standards, -
.~ and performance specifications. - in addition, we propose to add new certification and test .
.- .procedures for novel facilities to allow timely certification of mncvatwe systems us.ng non« :

o tradltlonal methods of gasolxne transfer : ; -

S These revisions will i improve and update the exrstmg certlfrcatlon procedures, allowmg new
-vapor recovery technoiogies to be tested and certified. ‘ If adopted, the proposal will update the

e performance standards for gasoline terminals and cargo tanks. These changes will require’

-administrative action to formally re-certify gasoline terminais and cargo tanks; these changes
.. will not require any new testing or modifications of gasofine terminals or cargo tanks. The

. proposal will make the ARB’s performance standards consistent with current District regulations
for gasoline terminals and with the current business practices of cargo tank owners and
operators. The proposal does not change performance standards for the other facility
categories. This means decertification and subsequent recertification is not required for the
other existing certified vapor recovery systems.

In addition, some of the test procedures will be used to establish performance
specifications. Performance specifications, if adopted, will provide the air pollution control
- districts with compliance tools to determine whether vapor recovery systems are working
- properly and in the process promote statewide consistency.

B. Public Process

We have conducted an extensive public outreach to those affected by the proposal. We
have worked with the vapor equipment manufacturers, the air poflution control districts and air
quality management districts (districts), the facilities using vapor recovery systems, and other
states who rely on the ARB to certify equipment before approving installation.

In particular, we have held numergus individual meetings with the vapor equipment
“manufacturers and districts. The California Air Pollution Controi Officers’ Vapor Recovery
Technical Committee supports the proposal and have provided srgnrfrcant assistance with the
drafting of the test procedures.



In February 1224, we mailed a survey to over 10,000 gasoline service stations to solicit
their comments on the proposed revisions. In particular, we were concerned that we carefully
evaluate the economic impact on small businesses. No economic impact is expected as the -
ravised procedures apply only to new systems seeking certification and do not affect current
installed systems.

In addition, we have held five public workshops to solicit comments and suggestions on the
proposal. These workshops were held on the following dates:

March 26, 1992,
October 29, 1992,
April 1, 1993,
‘November 16, 1993, and
February 15, 1995.

Through the workshops, we have resoived all outstanding issues in'two ways. Where possible,
revisions have been made in the procedures to alleviate the concern. The remaining items were
identified as requiring more data before incorporating them into the procedures. Two ARB

- research contracts are expected to be awarded later this year to collect data on vapor recovery
operations. If warranted, we will seek additional revisions upon completion of the research.

C. Recommendations
We recommend that the Board adopt the following:

(1)  Amendments to the California Code of Regulations pertaining to the certification
of vapor recovery systems {as outlined in Appendix A)

o
v

(2)  Amendments to the certification procedures (Appendix B)
‘Il. BACKGROUND
A. Legal Requirements

Vapor recovery systems have been used in California to contro! hydrocarbon emissions for
almost twenty years. In 1975, the Legislature required the ARB to implement a program to
control emissions from gasoline marketing operations "to achieve and maintain applicable air
quality standards.” The Health and Safety Code Sections pertaining to ARB’s role in certifying
vapor recovery systems are contained in Appendix C. '

Under the Health and Safety Code, the ARB is directed to certify vapor recovery systems so
that ali systems meet minimum standards. To comply with state law, the Board adopted
certification and test procedures which are referenced in Title 17, Code of Regulations, Section
94000 et seq. In addition, the Board adopted the test procedures, which are used to determine
.compliance with non-vehicular emission standards (Title 17, Code of Regulations, Section
94100 et. seq.). ‘

In addition to the ARB, several other State agencies have defined roles in approving vapor .
recovery systems, including the State Fire Marshal, the Division of Occupational Safety of the
Department of Industrial Relations and the Division of Measurement Standards of the
Department of Food and Agriculture. The Fire Marshal must ensure that the system or any
component of the system does not create a fire hazard while the Division of Occupational Safety
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must ensure that the system does not create any other safety hazard. The Division of -
Measurement Standards checks to ensure dispensed fuel enters the vehicle fuel tank and is not

~ routed back to the underground tank via the vapor return line {gasoline recirculation).

In California, the Districts have the primary authority to'r_egulate stationary sources, '
including the authority to adopt more stringent control measures if necessary to achieve and
maintain the air quality standards. The districts thus may require more stringent performance .

" _standards than the minimum State standards. The districts do not have authority to specify -
. = performance standards for vapor recovery on cargo tanks more stringent than standards adopted
T by the ARB N ‘ . .

‘B. - Air Quahty Beneflts of Vapor Recovery Systems

The vapor recovery program is one of Board’s major control strategles for reducmg ozone

~and benzene emissions. When first adopted, vapor recovery systems were designed to reduce

hydrocarbon emissions during the summer months to reduce the formation of ozone. Inltually,

-.only gasoline dispensing facilities in 0zone non-attainment districts were required to install vapor
- recovery systems, However, since benzene exposure was significant at gasoline dispensing
- facilities without a vapor recovery system, the Board required vapor recovery systems on most
. gasoline dlspensmg facilities as part of the Air Toxic Control Measure (ATCM]) for benzene. The
 ATCM specifies that gasoline dispensing facilities with a low throughput (<400,000 '

" - gallons/year) are exempt.  With the ATCM, vapor recovery. systems are now used in all parts of

. ‘the State to reduce benzene and hydrocarbon emissions.

Gasollne marketmg operations are a 5|gn|f|cant source of hydrocarbon emissions in the

. .California emission inventory. - At all facilities, vapor recovery systems reduce hydrocarbon

emission by an estimated 150,000 tons per year, or 410 tons per day, and save 49 million

.gallons of gasoline [1]. This means that the existing vapor recovery program is about 91 % -
effective in reducing hydrocarbon emissions and reduces benzene cancer incidence by an

estimated 83% [2].
C. Current Certification Program

The ARB certifies vapor recovery systems. In this section, we summarize the certification
process that is common to most vapor recovery systems and describe how this process applies
to each of the five facility types. The five facility types include: gasoline dispensing, terminals,
bulk plants, cargo tanks, and nove! facilities. Descriptions of facility types are included in
Section D below.

The certification process :nvolves four basic steps: application, engineering evaluation,

' ‘testing, and certlflcatlon.

1. Application

The certification process begins with an application from a vapor recovery equipment

-manufacturer or the facility operator who will be using the system. The application must include
-a detailed description of the vapor recovery system configuration, engineering parameters for

pumps and processing units, warranty and cost information, along with evidence that the
performance standards are likely to be met.



2. Engineering Evaluation

During the engineering evaluation, the ARB must determine that the application is complete,
the appropriate performance standards are set, and the performance specifications are assigned.
Also, the appropriate test procedures must be included to determine whether the performance
standards are met and performance specifications can be established.

a. Performance Standards and Performance Specifications

Minimum performance standards have been established for each of the five facility types.
Once the vapor recovery system is determined to meet the performance standards, the ARB can
set performance specifications which describe acceptable operation of the system. The more
easily measured performance specifications can then be used in the future to check that the
vapor recovery system continues to achieve the performance standard. The districts and the
ARB use the performance specifications to check that the installed systems meet the
performance standards.

For example, the required performance standard on a vapor recovery system with an
incinerator may consist of a minimum contro! efficiency of 80%. After the ARB determines that
the system meets the 90% efficiency standard, performance specifications can then be derived
from the incinerator performance. These specifications might include carbon monoxide limits,
requirements for indicating gauges or alarms, or other critical incinerator operating parameters.

3. Testing

After the engineering evaluation, the ARB or a contractor under the ARB supervision tests
the vapor recovery system using the test procedures assigned during the engineering evaluation.
Testing will confirm that the performance standards and the performance specifications are met.

4. Certification

If the test results indicate that the performance standards are achieved, the ARB issues an
Executive Order which certifies the vapor recovery system.

Each vapor recovery system is certified as a complete system, including the plumbing
system, dispenser, hoses, and nozzles. Thus, if an equipment manufacturer desires to use a
new nozzle, along with other components of a certified system, the ARB may require another
round of certification testing. However, the ARB engineering evaluation of the new component
may reveal that testing is not necessary. If the new component parts are sufficiently similar in
design to the certified component, an Executive Order may be issued without further testing
requirements. For example, the ARB has several times amended an Executive Order containing .
-a matrix of approved equipment which can be mixed and matched as desired to compose a
certified vapor recovery systems.

D. Five Facility Types
1. Gasoline Dispensing Facilities
In California and throughout the United States, gasoline dispensing facilities are the largest

user of vapor recovery systems. In California, there are approximately 14,000 gasoline
dispensing facilities which use vapor recovery systems.
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- During the development of this proposal, this category generated the most interest
because, in part, the U.S. EPA’s regulations now require that vapor recovery systems be
installed in several ozone non-attainment regions across the country. For these regions, the
- U.S. EPA requires gasoline dispensing facilities to use ARB—cemﬂed vapor recovery systems
only : .

Because of the humber of gasohne dlspensmg famhtles in the State it would not be cost-

~ effective to certify each system at every gasoline dispensing facility. A prototype of gach.

. system is, therefore, tested and certified. The applicant installs a prototype systeminan .. .
' operating service station in the Sacramento area. The system is then tested on 100 cars, wath
the ARB observing. As described above, the prototype system undergoes testing to check
comphance wuth performance standards. . : :

2. B_ulk Plants

_ Bulk plants are gasoline distribution facilities which receive fuel and dispense fuel by cargo’
tank trucks. Bulk plants are used by farmers, small businesses, and independent operators.

" There are approximately 200 bulk plants in the State. At the request of the districts, the ARB

. staff tests and certifies bulk plants to determine if the appropriate performance standards are

. met.

3. Terminals

Terfnirials are the primary ga’soline-"dis_.tribution facilities, lar'gér than bulk plants, Whicﬁi

" receive fuel directly from a refinery or pipeline and dispense fuel to cargo tanks. There are

. -approximately 40 terminals in California. At the request of the.districts, the ARB staff tests and
: certmes termmals to determme if the appropnate performance standards are met. :

L4, Cargo Tanks
Cargo tanks are the on-road trucks which delivef gasoline to the other facilities. There are
approximately 4,000 cargo tanks in California, which require annual testing, inspection, and #
certification.

While the ARB staff tests and inspects cargo tanks, the California Highway Patrol issues
the certification. Cargo tanks are the only facility category for which the districts are prohibited
from enforcing standards more stringent than those adopted by the Board,

‘5. Novel Facilities

To cover all vapor recovery systems now in use, we have devised a category, novel
facilities, which applies to vapor recovery systems not covered under the categories outlined
above. The certification procedures, including the performance standards and performance
specifications, are general in scope and are determined .on an individual basis. While less
explicit, these certification procedures will allow the ARB flexibility in certifying innovative
systems as needed.



- Hl. PROPOSED CERTIFICATION PROCEDURES
A. Introduction e

In this chapter, we discuss the proposed revisions to the certification procedures for the
vapor recovery system used at each facility type, including the certification procedures for vapor
recovery systems at novel facilities. - :

Each certification pracedure (CP) establishes the performance standards and suggests
performance specifications for each vapor recovery system. We have included a table for each
CF which compares the existing and proposed performance standards and performance
specifications. )

B. Certification Procedures for Vapor Recovery Systems at Gasoline Dispensing Facilities
(CP-201) '

1. P_erformance Standards

Table 1 lists four suggested performance standards for application to vapaor recovery
systems at service station facilities. The existing primary performance standard at gasoline
dispensing facilities requires at least 90 percent efficiency; an applicant may request that the
vapor recovery system be certified to 95 percent. Although we have been certifying vapor
recovery systems at 95 percent efficiency for the last ten years, we are not proposing to revise
the existing performance standard because revisions of such standard by law would mandate
decertification of existing systems. g

We are proposing to revise the existing test procedure for determining the efficiency of a
vapor recovery system, referred to as the 100-car test. Currently, the test procedure measures /
the recovered vapors returned to the underground storage tank. However, the current test et
‘Procedure uses a statistical approach to estimate the emissions during the fueling by measuring
a combination of variables such as fuel temperature, fuel volatility, and other parameters.

We are proposing that the Board approve the new test procedure, referred to as the * -
“sleeve” test. The proposed test procedure directly measures the emissions during the fueling.
In 1992, the Executive Officer approved the steeve method as an alternative method. The
equipment manufacturers recognize this test method as superior to the existing adopted method.
As of February 1995, six systems have been certified using the sleeve test. :

Other existing performance standards for gasoline dispensing facilities include the
continuous performance standard, the spitbacks and spills standard, and the static pressure
standard {pressure decay test}). We are not proposing changes to the performance standards
‘themselves, but have improved the test methods to directly measure the spills and spitbacks,
and allow the pressure decay test to be conducted at lower pressures.

B

Although the proposed standard for spitbacks and spills is expressed in different technical
measurement units than the existing standard, both standards are of equivalent stringency.
Both standards represent the performance of conventional facilities without vapor recovery
systems, based on actual field measurements.



TABLE 1

:Gasdl'ine Dispensing Facilities (CP-201)

‘Existing Test

Proposed Test .

dispensed flow rate

.. Existing Proposed
‘Performance Standard Performance Standard - " Procedure Procedure
“Phase | Efficiency: " - Phase | Efficiency: Emission - Emission:
S =90% =920% Measurement ~ Measurement
iy ‘ (TP-201.1) . .
#hESe il Efficiehcy: Phase Il Efficiency: ', Hegressidh Emission
. =80% =90% " Analysis - Measurement
: : ' ) (TP-201.2)
_ C_dn‘_cihuous. Performance: Continuous Performance: Engineering Engineering
" =90 days ' =90 days - Evaluation Evaluation
- -'Spitbacks: <10 - - Spitbacks plus Spills: . Visual . “Spill
_ | Spills: <20 '<0.42 pounds HC per . iObservation .Measurement
.- {per 100 vehicles) and 1000 gallons of gasoline ‘ - {TP-201.2C)
: _(_s_np_n-Phas_e_ Hl losses) . {Empirically Eguivalent) - 1
| - i .static Pressure: - i ~ Static Pressure: - . Pressure =~ i Pressure Decay
‘| 7 10%-oss in 5 minutes ¢ - {Tabulated Equivalent). . “Decay .. (TP-201.3)
B Existing __ Proposed _ * Existing Test | Proposed Test -
- Performance Spe_ciﬁcati_onr. -« Performance Specification -t - Procedure :} Procedure
*"No . ... Dynamic Pressure: . ":.No . Direct .
- I . : - -..£ . Measurement
- S (TP-201.4)
No *-Incinerator Specifications: No Direct
‘ Qperating Parameters ...Measurement.. .
. (TP-201.1A)
{TP-201.2)
No " “Vapor Vent Valves: No Direct
Pressure vs. Flow Measurement .
S (TP-201.2B})
No Vapor Return Valves: No Direct
~ Pressure vs. Flow and ' Measurement
Volume {TP-201.2B}
No Air to Liquid Volume Ratio: No Direct
Measurement
- (TP-201.5)
No Liquid Removal: No Direct
mL removed per gallon per Megasurement
{TP-201.6}




"Also, although the proposed standard for static pressure performance is expressed in
. different technical measurement units than the existing standard, both standards are of

. equivalent stringency. Both standards represent the performance of facilities with vapor
recovery systems at different pressures, based on actual field measurements.

2. Performance Specifications _

© Table 1 lists six suggested performance specifications for application to vapor recovery systems:

-at service station facilities. Most of these parameters are routinely prescribed as conditions of
operation in the certification Executive Orders under existing authority. The proposed . ..
procedures offer new test methods to consistently measure the most commonly applied -
. performance specifications currently in use. As stated prevuously, the districts use the
performance spemficatlons to check mstalled vapor recovery systems for acceptab!e
: performance '

C Certlfncat:on Procedures for Vepor Recovery Systems at Bulk Plants: and Termnnals (CP— -

202 and CP-203)

" “Bulk-plants and termmals have snmllar certlflcatlon procedures as t_he vapor recovery systems at -

_,both these facmtles control emlssmns dunng cargo tank Ioadmg
' .'--1__; Performance Standards

~The control effnc:ency performance standard for bulk p-ants is 90 perceet, wh.ch we do not -
- propose to change. However, we are proposing to revise the efﬁcnency standard for terminals

| from 0.90 pound hydrocarbons (HC) per 1000 gallons of gasoline to 0.29 pound HC per- 1000 o

" gallons of gasoline. ‘This proposal will make the ARB regulations consistent with the U.S. EPA

- "New Source Performance Standards. The proposed change, from 0.90 to 0.29, will not affect. - o

vapor recovery systems at terminals because the ARB has been certifying these systems at the -
new standard for the Iast ten years. Table 2 lists the four performance standards for bulk plants
“and terminals. :

We are alsoc proposing new test methods for the three other performance standards; the
new test methods will improve the accuracy of the emission measurement.

2. Performance Specifications

‘We are proposing two performance specifications for the bulk plants and terminals: one is . .

an emission factor and the other is an incinerator performance specification. The emission
factor is derived from data used to calculate the efficiency control standard. Districts can use
this performance specification to check compliance with their regulations which may have
emission limits in terms of emission factors, rather than control efficiency. The incinerator -
specification delineates values for parameters such as carbon monoxide emissions and
incinerator ignition checks. Proposed performance specifications for terminals and bulk plants
are shown in Table 2.

D. Certification F;rocedures for Vapor Recovery Systems of Cargo Tanks (CP-204)
1. Performance Standards

Both the existing and the proposed procedures {see Table 3} require annual certification and
testing of a cargo tank. Static pressure tests (leak check) are required annually, with
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compliance checks passible throughout the year. For the annual test, the allowable pressure
drops are more stringent in the revised procedures. However, the cargo tank operators have
historically operated their cargo tariks to meet the proposed limits for nearly ten year. Industry
has used the more stringent limits to avoid the likelihood of failing a compliance spot check.

A one minute test has been added as an option to the existing five minute test for
conducting the compliance leak checks. The advantage of a one minute test is that the testing
can be conducted with fuel in the cargo tank and is thus léss burdensome to the cargo tank
operator,

E. Certification Procedures for Vapor Recovery Systems of Novel Facilities (CP-205)

A new certification procedure for nove! facilities is'proposed to allow certification of vapor
recovery systems for facilities which dispense fuel to vehicles in a non-traditional manner.
Examples of such facilities include aboveground tanks or a cargo tank that is used to fuel
vehicles directly. The novel certification procedure will allow the ARB to certify future
configurations not currently envisioned. No table is included for this category as the .
performance standards of the other certification procedures already presented are used as
applicable.

VI. ALTERNATIVES CONSIDERED

We have considered continuing the existing vapor recovery certification program without
revisions to the existing procedures. This would be detrimental for the following reasons:

(1) The existing procedures cannot effectively evaluate the vapor recovery technology that
. has evolved in the last few years; and

{2) The existing procedures do not establish performance specifications and test procedures
that can be used to check installed systems. ‘



Table 2

" Bulk Plants and Terminals
- (CP-202and CP-203)

Existing Test

- Proposed Test

Existing _ Proposed
‘Performance Standard “Performance Standard ) Procedure Procedure
" Efficiency: CP-202 Efficiency: | --Emigsion - Emission
C=80% T L iR ST 280% “ i Measuremeént Measurement :
’ L . ) s . (TP-202.1Yy
: ‘Efficiency: . CP-203 Efficiency: " Emission Emission
~ =0.90 pounds HC per - . =0.289 pounds HC per - Measurement : Measurement
1000 gallons of gasoline” i . 1000 galions of gasoline ' LT {TP-203.1)
e SR - i ‘(Equivalent to EPA Standard) T .
N S+ E.o . CP-202 and CP-203: . Direct Direct
“Vapor Verit Valves: : No Change ~Measurement Measurement
L z+8"WC ' : : (TP-202.1)
L , {TP-203.1)
s .. CP-202:and CP-203: .. Direct’ . Direct = -
: Leaks:. - "t -o.0 . “No Change. - ~ :Measurement - - Measurement
- - vapor tight : ' R - {TP-204.3)
S no diquid feaks - L - (TP-204.3}
o - CP-202 and CP-203: * Pressure Decay Pressure Decay
. ...Static Pressure: .- " ‘No-Change .~ Che e E (TP-202.4)
i =+18"WC in B e R T ; {TP-203.1)
-z Cargo Tanks - - _ e
Existing Proposed , Existing Test Proposed Test
Performance Specification Performance Specification Procedure Procedure
CP-202
No . Emission Factor: No Emission
=0.84 pounds HC per Measurement
1000 gallons of gasoline {TP-202.1)
CP-203
No Emission Factor: No Emission
=0.29 pounds HC per Measurement
1000 gallons of gasoline {TP-203.1)
CP-202
No Incinerator Specifications: No Emission
.~ Operating Parameters Measurement
(TP-202.1)
CP-203 -
incinerator Specifications: * No Change Yes Emission
Operating Parameters Measurement
(TP-203.1)
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Table 3
Cargo Tanks (CP-204)

Existing Proposed Existing Test Proposed Test
Performance Standard Performance Standard Procedure Procedure
Cargo Tank Cargo Tank Direct Direct
Yearly Static Pressure: Yearly Static Pressure: Measurement Measurement
5 minute pressure change {5 minute pressure change from {TP-204.1})
from +18"WC, and +18"WC, and
from -6"WC, from -6"WC,
{As Tabulated) {Tabulated to New Standard)
Option 1: Option 1: Option 1: Option 1:
Cargo Tank No Change Direct Direct
Daily Static Pressure: Measurement Measurement
5 minute pressure change (TP-204.1)
from +1 8"WC°
{As Tabulated)
Option . 2: Option 2: Option 2: " QOption 2:
No Cargo Tank “No Direct
Daily Static Pressure: Measurement
1 minute pressure change from (TP-204.2)
+18"WC, .-
(As Tabulated) -
Internal Vapor Valve No Change Direct Direct
Daily Static Pressure: . Measurement Measurement
5 minute pressure change {TP-204.1}
from +18"WC, {TP-204.2)
{As Tabulated)
Vapor and Leaks: No Change Direct Direct
vapor tight Measurement Measurement
no liquid leaks (TP-204.3}
Existing- Proposed Existing Test Proposed Test
Performance Specification Performance Specification Procedure Procedure
No No No

{Per Engineering Evaluation)
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Adoptmg the proposal would establish statewrde performance specrf:cations and test procedures
:specifically for each certified system. Therefore, compliance checks of the rnstalled system by
the districts would be performed cons:stent!y throughout the state :

Vil ENVIRONMENTAL AND ECONOMIC IMPACTS

: To ensure mmrmal economic hardsh:p to rndustry affected by these revrsrons ARB staff
““conducted research into the economic impacts the new regulations could cause. The economlc '
. -impact analysis showed that any new’ standard applied to the certrfacatron and test procedures
-for vapor recovery systems would initiate a four year recertification or. phase out perlod as
' specifred by Sectron 419586. 1 (a) of the Heafth and Safety Code

. To avo:d a recertrfrcatlon and decertlfrcatlon process, ARB staff have proposed certrfrcatlon
. and test procedures for vapor recovery systems without changmg the performance standards,

o except for two cases where the proposed standard is already being met.  The end result is that

~the adoption of the certlflcatlon and test procedures for vapor recovery systems would have a
:neghgrble economrc |mpact B :

L Envrronmental |mpacts are expected to be neghg:ble as the revrsed procedures contam
S :performance standards that are_currently being met. Some emission reductions may occur due
w 1o the- new test procedures whrch if. adopted would lmprove the drstnct S complrance '
. programs . RIS S .

L '-‘_'-f:vm REFERENCES

i1 McKmney, L. M "Gasolme Vapor Recovery Certrfrcatron presented at the A:r & Waste .
' Management 83rd Annual Meetmg and Exhrb:tlon “June, 1990 '

':2 California Air Resources Board. 1987. Proposed Airborne Toxic Control Measure for

'Emissions of Benzene from Retail Service Stations, Addendum to the Staff Report
Stationary Source Dlvrsmn Sacramento LCalifornia. :
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Delete Sections 94000, 94001, 94002, 94003, 94004, and 94007, Artlcle 1, Subchapter 8,
Chapter 1, Division lll, Title 17, California Code of Reguiations as follows:

Article 1. Vapor Re'covéry Systems in Gasoline Marketing Operations

A-1
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- Adopt new Sections 94010 through 84015, Article 1, Subchapter 8, Chapter 1, Division I,

Title 17, California Code of Regulations as follows:

94010, Deflnltrons : : ~ -
The definitions of common terms and acronyms_used in the certification and test rocedure

o specified in Sections 94011, 94012, 94013, 84014, and 94015 are listed in D-200, "Definitions

" for Certification and Test Procedures for Vapor Hecoverv Systems” which are incorporated herein ~*

by referenced. (Adopted: [date of adoption]).
' 34011 Certification of Vapor Recovery Systems of Dlsgensmg Faculmes

The certification of gascline vapor recovery systems at dispensing facilities (service statlons} :

-shall be accomplished in_accordance with the Air Resources Board’s CP-201, “Certification

‘Procedure_for Vapor Recovery Systems of Dispensing Fa cnlmes which is herein :ncoroorated bv

reference. (Adopted: [date of adop_tnon]) _ .
. The followmg test grocedures (TP} cited in CP-201 are also incorgorated by' reference.

TP-201.1 = "Determination of Efficiency of Phase'| Vapor Recovery Systems of D'ispensino
Facrllpes wrthout Assist Processor (Adopted {date of adont:on]) '

3 TP-201.1A - "Determination of Efficiency of Phase | Vap_or Recovery Systems of Dlsgensmg
) _Fac:h ies with Assist Processors Adopted: [date of adoption

) ' TP—201 2 - "Determmatlon of Effrmency of Phase I! Vagor Recovem Sysrems of Disp ensing.
F ilities” .(Ado ted date ofa 0 tlon L R T . .‘.L____

' T TP-201 '2A "Determlnatlon of Vehicle Magnx for Phase I! Vagor Recove_r_y Systems of
Dispensing Facilities” {Adopted: |date of adogtlonn

TP-201.2B - "Determination of Flow VS, Pressure for Eguagment in Phase Il Vapor Recovem
Systems of Dispensing Facilities™ (Adopted; [date of adoption]} oo '

TP-201.2C - *Determination of Spillage of Phase I! Vapor Recovery Svstems of Dispensing
Facilities” {Adopted: [date of ado tlon . :

TP-201.3 - *Determination of Two Inch (WC) Statlc Pressure Performance of Vagor Recovery
Systems of Dispensing Facilities” {Adopted: [date of adoption])

' TP-201.3A - "Determination of Five Inch (WC) Static Pressure Performance of Vapor Recovery

Systems of Dispensing Facilities with Above-Ground Storage Tanks” ({Adopted: Idate of .
adoption]} - : -

~ TP-201.3B - "Determination_of Static Pressure Performance of Vapor Recovery Svstems of
- Dispensing Facilities with Above-Ground Storage Tanks” o
- [Adopted: [date of adoption])

TP-201.4 - *Determination_of Dynamic Pressure Performance of Vapor Recovery Systems of
Dispensing Facilities” (Adopted: [date of adoption

TP-201.5 - *Determination of Air to Ligufd Volume Ratio of Vapor Recovery Systems of

Dispensing Facilities” (Adopted: [date of adoption




TP-201.6 - "Determination of Liquid Blockage of Phase [l Vapor Recovery Systems of

Dispensing Facilities” (Adopted: [date of adoption])
NOTE: Authority cited: Sections 38600, 39601, 39607, and 41954, Health and Safety Corde.

Reference: Sections 39515, 41954, 41959, 41960 and 41960.2, Health and_Safety Code.

94012, Certification of Vapor Recovery Systems for Gasoline Bulk Plants. ‘
The certification of gasoline vapor recovery systems at bulk plants shall be accomplished in
accordance with the Air Resources Board’s CP-202 "Certification Procedure for Vapor Recovery

stems of Bulk Plants” which is incorporated herein by reference. (Adopted: Idate of adoption]).

The following test procedure (TP) cited in CP-202 is also incorporated by reference,

TP-202.1 - "Determination of Emission Factor of Vapor Recovem Systems of Bulk Plants”
{Adopted: [date of adoption]) . ‘

NOTE: Authority cited: Sections 33600, 39601, 39607 and 41954, Health and Safety Code.
Reference: Sections 39515, 39607, 41954, 41959, and 41960, Health and Safety Code.

94013, Certifiéation of Vapor Recovery Systems for Gasoline Terminals.
' The certification of gasoline vapor recovery systems at terminals_shall be accomplished in

accordance with the Air Resources Board’s CP-203 "Certification Procedure for Vapor Recovery
-Systems of Terminals” which is incorporated herein by reference. -(Adopted; [date of adoption]}.

The following test procedure (TP} cited in CP-203 is also incorporated by reference.

TP-203.1 - "Determination of Emission Factor of Vapor Recovégg Systems of Terminals”
{Adopted; [date of adoption])

NOTE: Authority cited: Sections 39600, 39601, 39607 and 41954, Health and Safety Code.
_Reference: Sections 39515, 39607, 41954, 41959, and 41960, Health and Safety Code. :

94014. Certification of Vapor Recovery Systems for Cargo Tanks.

The certification of gasoline vapor recovery systems for cargo tanks shall be accomplished in

accordance with the Alr Resources Board's CP-204 "Certification Procedure for Vapor Recovery
Systems qf Cargo Tanks” which is incorporated herein by reference. (Adopted: [date of adoption]).
The following test procedures (TP} cited in CP-204 are also incorporated by reference.

TP-204.1 - "Determinatiﬁn of Five Minute Static Pressure Performance of Vapor Recovery
Svstems of Cargo Tanks” (Adopted: [date of adoption])

TP-204.2 - "Determination of One Minute Static Pressure Performance of Vapor Recovery
Svystems of Cargo Tanks” {(Adopted: [date of adoption])

TP-204.3 - "Determination of Leak(s)” (Adopted: [date of adoption])

NOTE: Authority cited: Sections 39600, 39601, 39607, 41954 and 41962, Health and Safety
Code. Reference: Sections 39515, 39516, 39607, 41954, 41962, Health and Safety Code,

94015, Certification of Vapor Recaovery Systems for Novel Facilities.
The certification of gasoline vapor recovery systems for novel facilities shall be accomplished in in
accordance with the A:r Resources Board’'s CP-205 "Certification Procedure for Vapor Recovery
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§xstems of Novgl F cﬂmes whuch is mcorporated herem by reference (Adobted : {date of
dog; |] : : T .

__'Thg followung test grocedures (TP) cited in CP 205 are’ also mcorporated bv reference.

" TP- 205 1- "Determmatlon of Efflcqency of Phase I Vagor Recovem Systems of Nove

‘_'Fac:htles Ado ted date of ado tvon

ode . Reference Sec |ons 39515, 3951 6 39607, 41954 41 962 Hea!th and Safety Code.




Amend Sections 94148 and 94149, Article 2, Subchapter 8, Chapter 1, Division I, Title 17, s
California Code of Regulations as follows: ‘

94148. Methed por Recovery-S; s Test Method for

Determining Flow versus Pressure Relationship in Phase Il Gasoline Vapor Recovery Systems of
Dispensing Facilities

The test method for determining comphance-with-distrist-emissionlimitatiors-forvapoer
roeevery-systomes-at-gaseline-bulkplants flow versus pressure relationship for Phase il gasoline
vaoor recovery system of dispensing facilities is set forth in the Air Resources Board's “Methed-202

Septomberi2~1880 TP-201.2B, “Determination of Flow vs Pressure for Eguipment in_Phase |l
Vapor Recovery Systems of Dispensing Facilities” which is incorporated herein by reference.

-{Adopted: [date of adoption]).

NOTE: Authority cited: Sections 39600, 39601, and 39607, 41954, and 41962 Health and Safety
Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Code.

94149. Method-203 BporRacovery-—systemsot-GasolineTerminals Test Method for Determining
Gasoline Vapor Emissions from Spillage of Phase |l Vapor Recovery Systems of Dispensing
Facilities.

The test method for determining gasoline vapor emissions from spillage of Phase I vapor
recovery svstem of dispensing facilities eompliance-with-distfict-emissions-limitations-forvapor
Focevery-systems-at-gasoline-torminals is set forth in the Air Resources Board's “Methed-203—

amended-September12-19880 TP-201.2C, "Determination of Spillage of Phase Il Vapor Recovery
Systems_of Dispensing Facilities” which is incorporated herein by reference. {Adopted: [date of .
adoption]}. '

NOTE: Authority cited: Sections 39600, 39601, and 39607, 41954, and 41962 Health and Safety
Code. Reference: Sections 39515, 395186, 39605, and 40001, Health and Safety Code.

Adopt new Sections 94150 through 94160, Article 2, Subchapter 8, Chapter 1, Division 1ll,
Title 17, California Code of Regulations as follows:

Section 94150, Test Method for Determining Two Inch WC Static Pressure Performance of Phase Ii

Vapor Recovery Systems for Dispensing Facilities
The test method for determining the two inch WC static pressure performance of Phase |l

vapor recovery system of dispensing facilities is set forth in the Air Resources Board’s TP-201.3

“Determination of Two Inch (WC) Static Pressure Performance of Vapor Recovery Systems of
Dispensing Facilities” which is incorporated herein by reference. (Adopted: [date of adoption])

NOTE: Authority cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safety

Code. Reference: Sections 39515, 395186, 39605, and 40001, Health and Safety Code.

- Section 94181, Test Method for Determining the five inch WC Sgétic Pressure Performance of

Phase |l Vapor Recovery Systems of Dispensing Facilities

The test method for determining the five inch WC _static pressure performance of Phase Il
vapor recovery systems of dispensing facilities is set forth in the Air Resources Board's TP-201.3A
"Determination of the Five Inch (WC) Static Pressure Performance of Vapor Recovery Systems of

‘Dispensing Facilities” ‘yvhich is_incorporated herein by reference, (Adopted: [date of adoption])

NOTE: Authority cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safety

Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Code. [ -_
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Section 94152, Test Method for Determining the Static Pressure Performance of Phase il Vgggg '
Recove stems of Dispensing Facilities with Above Ground Storage Tanks B
The test method for determining the static pressure performance of Phase I vapor recovery
systems_of dispensing facilities with above ground storage tanks is set forth in the Air Resources
Board’s TP-201.3B "Determination of the Static Pressure Performance of Vapor Recovery Systems.
of Dispensing Facilities with Above-Ground Storage Tanks” which is incorporated herein by :
gference !Adogted [date of adoption]} .

 NOTE: Aughorrn cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safeg -
Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Code.

Section 941 53. Test Method for Determining the Dynarﬁic Pressure Performance of Phase !I'Vegor ;

Recovery Systems of Dispensing Facilities

The test method for determining the dvnamic pressure gerformanc of Phase If vapor recoverv.
systems of dispensing facilities with_above ground storage tanks is set forth in the Air Resources

Board's TP-201.4 "Determination of Dvnamic Pressure Performance of Vapor Recovery Svstems of

Dispensing Facilities” which is incorpora ed herein b reference. :

- NOTE: Authority cited: Sections 39500, 39601, 39607, 41954, and 41962 Health and'Safeg -
. ~Code. Reference: Sections 39515, 3951 6‘ 39605: and 40001I Health and Safety Code' :

N 'Sgctlon 94154 Test Method for Determ ining Air to quu1d Volume Ratro of Phase If Gasolme Vanor . |
. Recovery Svstems of Dispensing Facilities o
' - . Ihe test method for determining the air to liguid voiume ratio of Phase 1l gasoline vapor

% recovery systems of dispensing facilities is set forth in the Air Resources Board’s TP-201.5,

I "Determination of Air to Liguid Volume Ratio of Vapor Recovery Systems of. Dlsgensmg Faculgee S
‘- -which is incorporated herein by reference. (Adopted: |date of adcgtlonn :

NOTE: Authority cited: Sections 38600, 39601, 39607; 41954, and 41962 Health and Safe
Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Cods,

Section 94158, Test Method for Determining Liguid Blockage of Phase !l Vapor Recoverv Systems
at Dispensing Fagcilities

The test method for determamng the liguid blockage of Phase Il vapor recovery system is set
forth in the Alr Resources Board’s TP- 201 6 *Determination of Spillage of Phase || Vapor Recovery

Adopted: [date of

adoption]). -

A-NOTE: Authority cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safety
Code. Reference: Sections 39515, 395186, 39605‘ and 40001, Health and Safety Code.

‘Section 94156, Test Method for Determumng Gasoline Vapor Emissions of Vapor Recovery
Systems at Bulk Plants

The test method for determining gasoline vapor emissions of vapor recovery systems at bulk
plants is set forth in the Air Resources Board’s TP-202.1, "Determination of Emission Factor of
Vapor Recovery Systems of Bulk Plants” which is incorporated herein by reference. (Adopted:
[date of adoption]) '

NOTE: Authority cited: Sections 39600, 32601, 39607, 41954, and 41962 Health and Safety
Code. Reference: Sections 39515, 39516, 39805, and 40001, Health and Safety Code.

Section 84157 Test Method for Determining Gasaoline Vapor Emissions of Vapor Recovery

Systems at Terminals
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The test method for determining gasoline vapor emissions of vapor recovery systems at
ferminals is set forth in the Air Resources Board’s TP-203.1, "Determination of Emission Factor of

Vapor Recovery Systems of Terminals” which is incorporated herein by reference. {Adopted: [date
of adoption]).

NOTE: Authority cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safet
Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and_Safety Code.

Section 94158. Test Method for Determining Five Minute Static Test Pressure Performance for
Vapor Recovery Systems on Cargo Tanks

The test method for determining the five minute static pressure performance of vapor recovery

system on cargo tank is set forth in_the Air Resources Board’s TP-204.1, "Determination of Five

Minute Static Pressure Performance of Vapor Recovery Systems of Carao Tanks” which is
incorporated herein by reference. {Adopted; [date of adontion]).

NOTE; Authority cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safe

Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Code.

Section 94159. Test Method'for Determining One Minute Static Test Pressure Performance for
Vapor Recovery Systems on Cargo Tanks
The test method for determining the one minute static pressure performance of vapor racovery

system on cargo tank is set forth in the Air Resources Board's TP-204.2, "Determination of One
‘Minute Static Pressure Performance of Vapor Recovery Systems of Cargo Tanks"” whrch is

incorporated herein by reference. (Adopted: [date of adoption]).
NOTE: Authority cited: Sections 38600, 39601, 39607, 41954, and 41962 Health and Safet

Code. Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Code.
Section 94160. Test Method for Determining Leaks .Dur'ing the Loading of Cargo Tanks

The test method for determining leaks during the loading of cargo tanks is set forth in the Air
Resources Board's TP-204.3 "Determination of Leaks” which is incorporated herein by reference.

{Adopted: {date of adoption])
NOTE: Authority cited: Sections 39600, 39601, 39607, 41954, and 41962 Health and Safety

ode, Reference: Sections 39515, 39516, 39605, and 40001, Health and Safety Code.
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Vapor Recovery Definitions_ _
PR@P@SED D- 200
Defmltlons for

Certification Procedures and Test Procedures for
Vapor Recovery Systems

1. APPLICABILITY

i Note:. ‘Although H&SC § 41954 is specific to the determination of eomphence of- any:
i system designed for the control of gasoline vapor emissions during gasoline marketing _
" - operations”, certification and test procedures can be used in.a program to reduce emnssuons

of other substances 1dentzf|ed as toxic or requlrsng control for other reasons; for. example _

i -benzene or methanol

1 | Acronyms

- Acronyms are expanded and further defined, if a special meaning is intended.

1.2 _ Terms

- Terms are introduced in quotation marks and defined. Further explanation may
be given below each term. Some terms are defined under the subject matter to-
which they most frequently apply; however the definitions are applicable
throughout the vapor recovery system regulations, certification procedures, and
test procedures.

1.3 | Procedures and Methods

Procedures and methods are introduced by an abbreviated title. The full title and
date of adoption or date of reference for each procedure and method is given
below each abbreviated title. Procedures and methods are defined under the
subject matter to which they most frequently apply; however the definitions are
applicable throughout the vapor recovery system regulations, certification
procedures, and test procedures.
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2

ACRONYMS

(.
"ACF" :
actual cubic feet (See "CF", "CFH", anﬁ "CFM".) at sampling conditions.
"APCD"
refers to one of California’s Air Pollution Control Districts.
"AQMD" |
refers to one of Ca!ifﬁrnia's Air Quality Management Districts.
"ARB"
refers to the State of California Air Resources Board.
"ARB Executive Officer”
refers to the Executive Officer of the ARB or his or her authorized -
representative or deS|gnate '
"BAAQMD"
-

Bay Area Air Quality Management District.
"CCR" |

California Code of Regulations.

“CF"

cubic feet.
II'CFH"

cubic feet per hour.

""CFM"

cubic feet per minute.
"DMS"

California Department of Food and Agnculture,
Division of Measurement Standards.
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. "DOSH"

" California Department of Industrial Relations,
Division of Occupational Safety and Health.

- "FID"

. flame ionization detector .

o ‘."GCIFID"'

gas chromatograph thh flame |on|zat|on detector '

S "'GDF"

gasolme dlspensmg facnllty

Cahforn:a Health and Safety Code

L :_":'i"LEL" {See dnf!mt-on m "TERMS" sect-on below Yoo

e _:::'?-;."LPM" :

Iower exploswe hmit

hters per mlnuté
| "mmHg"
rﬁillimeters of mercui'y {unit of pressure).
."NDIR" .
non-dispersive infrared.
“NIST" and "NIST-SRM" (See definitions in "TERMS" section below.)
National In.s;,titute of Standards and Technology and

National Institute of Standards and Technology -
Standard Reference Materials.

refers to a Pressure Vacuum vaive.
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"SCF"

standard cubic feet (See "CF", "CFH", and "CFM".) at standard conditions
of temperature (68°F) and pressure {29.92 inches of mercury).

"SFM"

California State Fire Marshal.
n ‘lwc "

inches of water column {unit of pressure).
n uwcg L}

inches of water column, gauge (unit of pressure).

3 TERMS
3.1 General Terms
"applicant™
refers to a person applylng for certification of a vapor recovery system or
for approval.of an alternative procedure (See person below.)
"assist”

refers to a vapor recovery system, which employs a pump, blower or other
vacuum inducing devices, to collect andlor process vapors at a subject
facility. .

"assist processor"

means any devrce desrgned to control hydrocarbon emissions by changing
the physical quality or quantity of an air/vapor mixture. (See "incinerator"
below.) -

"balance”

refers to a vapor recovery system WhICh uses direct dlsplacement to coliect
and/or process vapors at a subject facility.
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iy ?fcert'ification procedures”

- document certified. performance standards and performance specrfrcatlons
. _.for vapor recovery systems, and document test procedures for determining
- compliance with such standards and specifications. = :

‘The purpose of such procedures is to provide certified performance
. standards and performance specifications for performance levels equal to
- or greater than those levels required by federal, state, and local statutes,

rules, and regulations applicable at the time that any AHB Executive Order '

- .certifying a system is signed.
fbertnficatm‘n tests

~are tests which, as requnred by a certlflcat:on procedure or an ARB
Executlve Order :

-~ are performed before cemflcatlon to determine compllance with a
cert:f:ed performance standard and - ‘ .

are performed after certification to determlne comphance wrth a
certified performance standard.

" "{ Note: Some ARB EXecutiv’e Orders require periodic certification testing
- -1 after certification. Also, compare with "compliance tests"™ below.

"certified performance specification”
(also "performance specification™ or "specification” where context is clear)
isa performance. requirement for anvinstailed' vapor' recovery system which:

must be met by an msta!led system durmg certification tests and
compliance tests;

- shall be determined by the ARB Executive Officer based on evaluation
and testing of any systems subject to certification procedures; and

shall prov'ide a basis for compliance tesfing of in-use systems to -
achieve and maintain in-use system performance levels equal to or
greater than the level of the certified performance standard, defined
next. .

With the exception of efficiency performance standards, any certified
performance standard is also a certified performance specification.
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"certified performance standard”

(also "performance standard” or "standard™ where context is clear))

is a performance requirement for an installed vapor recovery system which:

must be met by an installed system during certification tests;
shall be provided in the certification procedures for any system: and

shall provide a system performance level as a minimum requirement
for certification.

"challenge mode testing”

is testing conducted with a system installation intentionally modified so
that the certified performance standard is more difficult to meet.

The purpose of challenge mode testing is to provide a basis for determining
certified performance specifications which reasonably can be met by all
anticipated installations of a certified system.

"compliance tests”

are tests which, as required by a certification procedure or an ARB
Executive Order:

are performed before certification to evaluate and determine a’
certified performance specificat_ion and

are performed after certification to determine comphance with a
certified performance specification. :

"District”™

refers to any of California’s local air pollution agencies, including the air
pollution control districts and air quality management districts.

"existing certification™
means an ARB Executive Order which is signed and dated by the ARB
Executive Officer and which certifies a vapor recovery system under
procedures in effect prior to the effective date of these definitions.

mexisting installation”

means an installation of a vapor recovery system which is mstailed prior to
-the effective date of these definitions.

Note: Compare with "new certification" and "new installation” below.
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o “failure mode testing"

“is testlng conducted with a- system installation |ntent|onally modlfred 50
that it fails to meet its certlfred performance standard

~ The purpose of failure mode testing is to provrde a basis for deterrmmng
_ certified performance speclfrcatlons which, when met, provide reasonable
'assurance that an- :nstallatzon of the system is not in the related fallure
mode.
R -'nfue!n

‘means any 'substance containing chemrcal energy whlch can be. converted
to thermodynamlc energy by combustion. :

_' ‘:_ gastlght

means exhibiting no .vapor leak(s). (See defunutnons of vapor trght and
vapor Ieak“ below ) . _ L

"Q*Qasoﬁne“

. means any petroleum dlstrllate havmg a Reld vapor pressure of four -
pounds or greater or ' L _ .

“means any Ilquld fuel havmg a Reld vapor pressure -of four pounds or .
greater.

"incinerator™

means any assist processor designed to control hydrocarbon emissions by
any kind of oxidation which generates exhaust which is so hot and variable
in volume that such volume can oniy be determined by correlated
measurements and thermodynamic principles, rather than direct

- measurement. {See "assist processor" above.)

. refers to a pound as a unit of mass. Sometimes, "#" is used to refer to a
pound as a unit of mass. '

"ib-mole”

refers to an amount of substance comprising as many elementary entities
as there are atoms in 12 Ib,, of carbon 12. The elementary entities must be
specified or contextually unambiguous (e.g. particles, atoms, molecules, or
specified groups of such or other entities). This definition is adapted from
page 1-32 of Marks’ Standard Handbook for Mechanical Engineers, Eighth
Edition, McGraw Hill, New York, 1978.
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Note: Compare with "mole” below. The mass of a Ib-mole of propane is
44 pounds. The mass of a gm-mole of propane is 44 grams.

"liquid leak™

A liquid leak is defined to be the dripping of liquid organic compounds at a
rate in excess of three (3) drops per minute from any single leak source
other than the liquid fill line and vapor line disconnect operations. For
cargo tanks, a liquid leak from liquid product line and vapor line disconnect
operations is defined to be: (1) more than two (2) miliiliters liquid drainage
per disconnect from a top loading operation; or (2) more than ten (10)
milliliters liquid drainage from a bottom 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.

"lower explosive limit™

refers to the minimum volumetric fraction of combustible gas, in air, which
will support the propagation of flame; commonly expressed in units of
percent (%) or parts per million {ppm).

Standard references for physical properties of combustible gases differ by a
few percent in their listed values for lower explosive limit {LEL) and differ
-also in terms employed. For clarity:

{1} "LEL" shall mean the same as "lower limit of flammability",
"lower end of the explosive range", and other related terms in
common technical discourse.

(2) The authoritative reference for determination of LEL values shall
be "GASEQUS FUELS" by C. C. Ward, pages 7-21 to 7-24 of
Marks” Standard Handbook for Mechanical Engmeers, Eighth
Edition, McGraw Hill, New York, 1978.

(3) The LEL for propane is 2.1% (21,000 ppm).
"mole” also "gm-mole”

refers to an amount of substance comprising as many elementary entities
as there are atoms in 0.012 kilogram of carbon 12. The elementary entities
must be specified or contextually unambiguous (e.g. particles, atoms,
molecules, or specified groups of such or other entities). This definition is
adapted from page 1-32 of Marks’ Standard Handbook for Mechanical
Engineers, Eighth Edition, McGraw Hill, New York, 1978.

Note: Compare with "lb-mole" above. The mass of a 'gm-mole of
propane is 44 grams. The mass of a Ib-mole of propane is 44 pounds.
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'~ "National Institute of Standards and Technology™

. refers to the United States Department of Commerce, National Institute of
Standards and Technology (NIST) which, through its Standard Reference
Materials (SRM) Program, provides science, industry, and government with

"a source of well-characterized materials certified for chemical composition .

or for some chemical or physical property. These materials are designated
~+. SRMs and are used to calibrate instruments and to evaluate analytical
~*. methods and systems, or to produce scientific data that can be referred
-readily to a common base.

5 new certrﬁcatron
means'an ARB Executrve Order which is srgned and dated by the ARB
- Executive Officer and which certifies a vapor recovery system under . -
_procedures in effect after the effective date of these definitions. -

B "new mstallatlon

- means an mstallatlon of a vapor recovery system wh;ch is mstalled after
o the effectsve date of these defrmtrons : :

~ i Note: -Compare with "new certification” and "new installation” above. -

nnove‘n F

is a modifier which indicates a vapor recovery system {or system feature)
or facility to which the written procedures (of general applicability) do not .

apply; for such a novel system or facility, new system-specific or facility-
specific performance specifications and test procedures shall be developed
and required as conditions of certification. :

'*‘person'

refers to a human being, a group of human beings, or any organization for
which or to which procedures apply. :

;'performance specification”

{See definition of "certified performance sbecification" above.)
"performance standard”

{See definition of "certified performance standard™ above.)
"pressure tank”

"... is a tank which maintains wor'king pressure sufficient at all times to
prevent hydrocarbon vapor or gas loss to the atmosphere.”
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"specification”
(See definition of "certified performance specification" above.) _ {
"standard”

(See definition of "certified performance standard" above; that definition
provides the most frequently intended meaning of "standard.")

Note: The context shall cleariy establish the intended meaning of
"standard" from the meanings given in these definitions.

"standards”
(See note for "standard™ above.)
refer to well-characterized materials {(other than NIST "standard reference
materials” defined below) with specified procedures of preparation for
-chemical composition or for some chemical or physical property.
"standard conditions™

(See note for "standard™ above.)

are defined for vapor calculations as temperature (68°F) and pressure .
(29.92 inches of mercury). -

P

"standard reference materials™
{See note for "standard” above.)

- refer to well-characterized materials certified by _NIST for chemical
composition or for some chemical or physical property. .
(See "National Institute of Standards and Technology” above.)

submerged fillpipe”

. means any fillpipe which has its discharge opening entirely submerged
when the liquid level is six inches above the bottom of the tank."

- when referring to a tank which is loaded from the side, means any
-flllplpe which has its discharge opening entirely submerged when the liquid
level is 18 inches above the bottom of the tank.”

"test procedures"
\ : L
-specify equipment and techniques for determining the performance and
~ compliance status of vapor recovery systems relative to certified
performance standards and associated certified performance specifications. RN
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e _"'dllage‘.'
refers to the empty volume of any container. For example, the ullage of a

~tank designed primarily for containing liquid is the volume of the tank _
o minus the volume -of the liquid. {See synonym at "vapor space volume™.)

vapor leak"

Cis defmed to be any source of gasohne vapors whlch causes a combustlble
... gas detector meter reading exceeding 100 percent of the LEL when
" measured at a distance of one inch {2.5 cm)." A marginal vapor leak may
~be verified by conducting a pressurefvacuum leak test. A vapor leak does .
. not mclude any vapor resulting from liquid spillage or Ieakage '

. The foliowmg requurements apply for the determlnatlon of a vapor Ieak as
o .]defmed above: o '

1) Probe'Distance :
E The detector probe inlet shall be 2.5 cm from the potentnal leak
~. source. The distance can- be: maintained during monltormg by

. pl.ttmg a2.b5cm exfensmn on the probe t'p

: ;-_-'_1__(2)'1: Probe Movement .

7 ;”‘.-\,"Move the probe slowly (approxumately 4 em/sec). If thereis any -
" mater deflection-at a potential leak source, move the probe to
- locate the point of highest meter response.

- {3} Probe Position

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

{4) Detector Response Time

‘The detector response time must be equal to or less than 30
seconds and the detector shall not probe any potential leak
source for longer than twice the detector response time.

"vapor recovery system”

" ... consists of a vapor gathering system capable of collecting the
hydrocarbon vapors and gases discharged and a vapor disposal system
capable of processing -such hydrocarbon vapors and gases so as to prevent
their emission into the atmosphere, with all tank gauging and sampling
~devices gastight except when gauging or sampling is taking place.”
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3.2

"vapor space volume"”
means the volume of vapor and air in the plumbing and tankage at a facility
determined as the volumetric capacity of such plumbing and tankage minus
the volume of liquid contained. (See synonym at "ullage™.)

"vapor tight”
means exhibiting no vapor leaks. "Vapor tight” is synonymous with
"gastight” as used in H&SC § 41952. (See definition of "vapor leak" above
for further definition of the procedures for determining vapor tightness.)

"vent”

means any plumbing which conveys an airNapor mixture from a vapor
recovery system to the atmosphere.

- Terms Primarily for Dispensing Facilities

"dispensing facility”
refers to a facility which dispenses liquid to the end user of such liquid
"phase 1" and "phase lI"
| refer to: |
| phase | - control of vapors from storage tank fueling operations
“phase Il - control of vapors from vehicle fueling operations
"spillagé“ |
refers to liquid which enters the environment from a dispensing facility,
-except for liquid which leaves such dispensing facility in a vehicle tank or

cargo tank

The foliowing definitions apply for the determination of spillage as defined
above:

(1} "pre-dispensing spillage”
refers to spiilage which occurs between:

(a) the time when a dispensing nozzle is removed from a
dispenser and
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3.5

{b) the time when the drspensrng nozzle is mserted mto
- the tank. recelvrng the dispensed liquid '

(2) "drspensmg spnllage
: refers to sprl!age whlch occurs between

_ '(a_)_;:'_the time when the d:spensung nozzle is’ mserted |nto
R the tank recelvmg the d:spensed llqurd and

. -(_b)," _the time _wh_en the.dlspensmg noz_zle is wrth_drawn
. from the .ta_nk'receiving the dispensed liquid

(3) " "'post-di_s'pensi"ng spillage™
refers to spiilage which _.d.c'cu_rs_ between:
{a)  the time when the dispensing nozzle is withdra\'rrrr‘r‘--
- from the tank receiving the dispensed-liqUid a'nd'- '

ib):'f_' -the time when the drspensmg nozzle is returned to a
ERE d:spenser ST : '

- "transition ﬂow""' |

-~ iof flow rate versus-pressure fora valve tested per TP-201.2B.-

‘Terms Primarily for Bulk Plants

"bulk plant”

refers to an intermediate gasoline distribution facility where delivery to and
from storage tanks is by cargo tank.

Terms t’rimarily for Terminals

“terminal”

refers to a primary distribution facility for the loading of cargo tanks that
deliver gasoline to bulk plants, service stations and other distribution
points; and where delivery to the facility storage tanks is by means other
than by cargo tank.

Terms Primarily for Cargo Tanks
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"cargo tank”

means any container, including associated pipes and fittings, that is used
for the transportation of gasoline on any highway and is required to be
certified in accordance with Section 41962 of the California Health and
Safety Code.

"compartment”

means a liquid-tight division of a cargo tank.

METHODS

Identified below are the United States Environmental Protection Agency (EPA) test
methods which are referenced in ARB vapor recovery system regulations. Whenever
an ARB vapor recovery system certification or test procedure makes an abbreviated
reference to an EPA Method, that reference shall be construed to refer to the EPA
Method as fully identified and dated in this section. For example, a reference to
"EPA M-2A" or "EPA Method 2A" is to be construed as a reference to "EPA Method
2A, Direct Measurement of Gas Volume through Pipes and Small Ducts, 40 CFR Part
60, Appendix A, July 1, 1991 edition [page 716]." .

"EPA M-2A (EPA Method 2A)"

Direct Measurement of Gas Volume through Pipes and Small Ducts,
40 CFR Part 60, Appendix A, July 1, 1992 edition [page 709]
"EPA M-2B (EPA Method 2B)"

'Determination of Exhaust Gas Volume Flow Rate from Gasoline Vapor
Incinerators,

40 CFR Part 60, Appendix A, July 1, 1992 edition [page 712]
"EPA M-18 (EPA Method 18)"

Measurement of Gaseous Organic Compound Emissions by Gas
Chromatography, : '
40 CFR Part 60, Appendix A, July 1, 1992 edition [page 9751

"EPA M-21 (EPA Method 21)"

Determination of Volatile Organic Compound Leaks,
40 CFR Part 60, Appendix A, July 1, 1992 edition [page 1022]
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' "EPA M-25A (EPA Method 25A)"

‘Determination of Total Gaseous Organic Concentration Using a Flame lo'hization',
40 CFR Part 60, Appendix A, July 1, 1992 edition [page 1063]

"EPA M-258 (EPA Method 258)"

_Determma’non of Total Gaseous Organlc Concentration Using a Nondrspersrve

Infrared Analyzer,
40 CFR Part 60, Appendix A July 1, 1992 edltlon [page 1065] .

Pnoc_EoUREs -

“Identified below are the ARB certification procedures and test procedures which are

; ﬁ_-referenced in ARB vapor recovery system regulations. Certification procedures =~ =~
- ‘document the required certified performance standards, certified performance
- specifications, and test procedures for the certification of vapor recovery systems

g 'Test procedures’ specrfy equipment and techniques for determlnlng the performance S

.. .. and compliance status of vapor recovery systems relative to certified perforrnance
- - standards and assoclated certlfied performance speclflcataons T

"};Whenever an ARB vapor recovery system certlflcatron or test procedure makes an

" abbreviated reference to another certification or test procedure, that reference shall

5.1

~be construed to refer to the procedure as fully identified and dated in this section. For-

example, a reference to "CP-201" is to be ¢onstrued as a reference to "CP-201,
Certification Procedure for Vapor Recovery Systems of Dispensing Facilities, Adopted:

{date of adoptlon] "

‘Procedures Prirharily for Dispensing Facilities

"CP-201"

“Certification Procedure for Vapor Recovery Systems of
Dispensing Facilities
Adopted: [date of adoption]

"TP-201.1"

Determination of Efficiency of
Phase | Vapor Recovery Systems of
Dispensing Facilities without

Assist Processors

Adopted: [date of adoption]
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"TP-201.1A"

Determination of Efficiency of
Phase | Vapor Recovery Systems of
-Dispensing Facilities with

Assist Processors

Adopted: [date of adoption]

"TP-201.2"

Determination of Efficiency of

Phase It Vapor Recovery Systems of |

Dispensing Facilities
Adopted: [date of adoption]

"TP-201.2A"
. Determination of Vehicle Matrix for
Phase Il Vapor Recovery Systems of

Dispensing Facilities
Adopted: [date of adoption]

"TP-201.2B"

Determination of Flow vs. Pressure for Equipment in

-Phase Il Vapor Recovery Systems of
Dispensing Facilities
Adopted: [date of adoption]

"TP-201.2C"
Determination of Spillage of _
Phase Il Vapor Recovery Systems of

Dispensing Facilities .
Adopted: [date of adoption]

 "TP-201.3"

Determination of 2 Inch (WC) Static Pressure Performance of

Vapor Recovery Systems of
Dispensing Facilities
Adopted: [date of adoption] .
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wrp.201.3A"

‘Determmatlon of § Inch (WC) Static Pressure Performance of -

Vapor Recovery Systems of
Dispensing Facilities
Adopted: [date of adoption]

""TP-201 3B"

Determlnatlon of Static Pressure Performance of

- Vapor Recovery Systems of

Dispensing Facilities with -

- Above-Ground Storage Tanks-
_ - Adopted: [date of adoption]

"TP-201 4"'
e Determlnatlon of Dynamrc Pressure Performance of

: “\fapor Recovery Systems of
. Dispensing Facilities -

,‘,-'_'Adopted [date of adoptlon] ' '_ :

’-";f;;-""'TP-‘?OLS" B

5.2

Datermination (by Volume Meter) of
Air to Liquid Volume Ratio of

Vapor Recovery Systemns of
Dispensing Facilities '
Adopted: [date of adoption]

*TP-201.6" ' N

Determination of Liquid Removal of
Phase |l Vapor Recovery Systems of
Dispensing Facilities

Adopted: [date of adoption]

Procedures Primarily for Bulk Piants

"CP-202"

Certification Procedure for Vapor Recovery Systems of
Bulk Plants
Adopted: [date of adoption}

PROPOSED D-200 page 17



5.3

54

"TP-202.1"

Determination of Emission Factor of
Vapor Recovery Systems of

Bulk Plants

Adopted: [date of adoption]

Procedures Primarily for Terminals

"CP-203"

Certification Procedure for Vapor Recovery Systems of
Terminals
Adopted: [date of adoption]

"TP-203.1"

Determination of Emission Factor of
Vapor Recovery Systems of
Terminais

Adopted: [date of adoption]

Procedures Primarily for Cargo Tanks

"CP-204"

Certification Procedure for Vapor Recovery Systems of
Cargo Tanks ‘
Adopted: [date of adoption] -

"TP-204.1"

Determination of

Five Minute Static Pressure Performance of
Vapor Recovery Systems of

Cargo Tanks

Adopted: [date of adoption]
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S ~TP-205.1"

*TP-204.2"

- Determination of Cne Mlnute Statlc Pressure Performance of

Vapor Recovery Systems of
Cargo Tanks

_Adopted [date of ad0pt|on]

o *TP-204.3"

Determin_ation of

. .. Leak{s) . FEEREE RN
. Adopted: [date of adoption] . .

“Procedures'Primarily for N'oye.l_ Faciliﬁes o

. "cp205

. ~Certification Procedure for ‘-
- i~ Vapor Recovery Systems of
- .- Novel Facilities - . . .
_.Adopted Idate of adoptlon}

Y ':-

Determination of Efficiency of

‘Phase | 'Vapor Recovery Systems of

Novel Facilities

E ‘Adopted: [date of adoption]

"TP-205.2" "

Determination of Efficiency of =
- Phase Il Vapor Recovery Systems of

Novel Facilities
Adopted: [date of adoption] . .
ar: CiE oL
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@—- A|r Resources Board '

Vapor Recovery Cert:flcatlon Procedure
PR@POSED CP-201

e :‘.‘:';Certlflcatlon Procedure for Vapor Recoverv Systems °f-';' i
o D|spensmg Faclhtles RN S

Adopted: [date of adoption]




California Environmental Protection Agency
Air Resources Board

Vapor Recovery Certification Pfooedure
PR@P@SED CP-201

Cert|f|oat|on Procedure for Vapor Recovery Systems of
' Dispensing Fac:lmes :

' 'GENERAL'INFORMATION AND APPLlCABILITY

' Thls document describes a procedure for certnfymg equnpment which recovers vapors
-emitted in association with gasoline: marketmg operations mvolvmg a dlspensmg

B fac:llty

_ Other vapor recovery cemflcat:on procedures provnde instructions for. determm:no

o . performance standards, performance specifications, and test procedures for

-equipment which recovers vapors emitted in association with gasoline marketing
.. “operations involving: bulk plants and cargo tanks (CP-202); supply lines, terminals,
- delivery lines, and cargo tanks {CP-203); and cargo tanks {CP-204). For novel-
facilities or systems to which CP-201 through 204 do not apply, CP-205 provides
instructions for determining performance standards, performance specifications, and
test procedures for equipment which recovers vapors emitted in association wnth
gasoline marketlng operatlons

A set of definitions common to all certification and test procedures is in:

D-200 Definitions for : s o T s

Certification Procedures and

Test Procedures for

Vapor Recovery Systems
Whenever these Certification Procedures are amended to include additional
performance standards, any system which is certified as of the effective date of the
additional standards or requirements shall remain certified for a period of six months
from such date, or until the Executive Officer has determined whether the system
conforms to the additional standards or requirements, whichever.occurs first.
However, if during this period the system manufacturer does not comply with such
conditions as the Executive Officer deems necessary to assure prompt evaluation of
the system pursuant to the additional standards or requirements, the Executive
Officer may revoke the prior certification.

In determining whether a previously certified syetem conforms with any additional
performance standards or other requirements adopted subsequent to certification of
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1.1

the system, the Executive Officer may consider any appropriate data obtained in the
previous certification testing or evaluation of the system in lieu of new testing or -
evaluation. '

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 1) and vehicle fuel tanks {Phase Il). Vapor recovery systems are
complete systems and shali include all necessary piping, nozzles, couplers, processing
units, underground tanks and any other equipment necessary for the control of
gasoline vapors during fueling operations at service stations.

The certification procedures are not intended to be used to 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 applicant
shall demonstrate compliance 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.

Legislative and Regulatory Requirements of
Other California State Agencies

-As required, the ARB Executive Officer shall coordinate this certification
procedure with:

(1} Department of Food and Agriculture, & .
Division of Measurement Standards (DMS) - =4

(2) State Fire Marshal {SFM)

(3) Department of industrial Relations, :
Division of Occupational Safety and Health (DOSH)

Certification of a system by the ARB Executive Officer does not exempt the
system from compliance with other applicable codes and regulations such as
state fire codes, weights and measure regulations, and safety codes and
regulations, :

Prior to certification of the vapor recovery system by the ARB Executive Officer,
plans and specifications for the system shall be submitted by the applicant to
the SFM for review to determine whether the system creates a hazardous
condition or is contrary to adopted fire safety regulations. Final determination
by the SFM may be contingent upon a review of each pilot installation of the
proposed system. Compliance with the SFM requirements shall be a
precondition to certification by the ARB Executive Officer.

‘Prior to certification of the vapor recovery system by the ARB Executive Officer,
plans and specifications for the system shall be submitted by the applicant for
type approval and certification to DMS. Only those systems meeting the
requirements of the California Business and Professions Code and the CCR will
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be iesued certificates of epproval by DMS; such certification shal.f be a |
~ precondition to certification by the ARB Executive Officer. Certification testing
" by DMS and the ARB Executive Officer may be conducted concurrently.

- Prior to certification of the vapor recovery system by the ARB Executive Officer,
_ ~ 'plans and specifications for the system shall. be submitted by the applicant to-
. DOSH for determination of compliance with appropriate safety regulations. This

may be conducted concurrently with certification testing by the ARB Executive -

~ - Officer. Compliance with:DOSH requirements shall be'a precondltron to
certlficatlon by the ARB Executlve Officer.

Legislative and Regu!atory Requnrements of

_-Other Agencres

ln addrtron to Calrfornra s local Districts, other federal, state, or local agencres _
L may have legal le’ISdICtIOI’I regardlng vapor recovery systems. The applrcant is
Ca ,solely respon3|ble for: : : .

: ":(_1) . compatibility of the app!rcant S equrpment wrth the appilcatlon of any .
S other agency s test procedures. ' : -

{2) testing of the apphcant s equrpment w:th such test procedures, and .

Sy (3) ‘complrance wrth performance standards and performance

- specifications in any other agency [ regu!atlons referenclng such test
procedures co B LT

The ARB Executive Offrcer is not responsrble for |tems (1) through (3) above
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2 SUMMARY OF CERTIFICATION PROCESS

2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

Summary of Requirements of Certification Procedure

This certification procedure has five interacting components which may be
applied iteratively in complex cases. For example, review of evaluation and
testing may vield additional specifications. The five components are:

Application for Certification (See § 3.)

The applicant must submit all required application information. The ARR
Executive Officer shall consult with the applicant, shall review the
information, may require revisions or more information, and shall approve
the application after it is determined to be complete.

~ Standards, Specifications, and Test Procedures (See § 4.)

The ARB Executive Officer shail specify performance standards,l
performance specifications, and test procedures for vapor recovery
equipment in response to a completed application for certification.

Evaluatidn and Testing of Vapor Recovery Equipment (See §'-5.')

‘The vapor recovery equipment shall be subjected to evaluation and testing
according to the performance standards, performance specifications, and
test procedures at the applicant’s expense. The ARB Executive Officer shall
conduct all evaluation and testing unless the ARB Executive Officer
determines that the equipment owner or operator shall contract for or
conduct specified evaluation and testing on a case-by-case basis.

Documentation for Certification (See § 6.)

A Certification Report shall be prepared, at the applicant’s expense,
documenting the preceding components: (1) Application for Certification;
(2) Standards, Specifications, and Procedures; and (3) Evaluation and
Testing of Vapor Recovery Equipment. The ARB Executive Officer shall
consult with the applicant, shall review the report, may require additional

- work on the components, and shali approve and sign the Certification
Report after it is determined that: (1) The Certification Report is complete;
and (2) the Certification Report documents successful performance of the
subject vapor recovery equipment according to the required performance
standards, performance specifications, and test procedures.

Certification {See § 7.)

Evidence of certification shall be a-n ARB Executive Order {which shall
reference the Certification Report) signed by the ARB Executive Officer.
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2.2 :Summary of Time Penods for Revnew and Processmg
. ) The following defmltlons of ARB Executive Officer Actions and Time. Periods
~ shall apply to all applications subject to this procedure per CCR, Title 17,
8§ 60030 .
."AR_B Executive Officer Interim Action #1" |
_means that the ARB Executive Officer determines that application is -
~ deficient per § 3, 84, § 5, or § 6 and communlcates specnf:c '
deficiencies to the Appllcant in wnt:ng
S . "ARB Executlve Offlcer Interim Action #2”
-means that the ARB Executive Offlcer determines that apphcafxon"is |
complete per § 3, §4, § 5, and § & and accepted for filing and
- communicates such determination to Apphcant in wntang

"ARB Executlve Ofﬂcer Flnal Actlon

. means that the ARB Executnve Offlcer acts to. dlsapprove or. approve '

'the application per § 3, §4,§5, §6, and § 7 and communicates . .- e

such determmatlon to the Apphcant in wntmg
S "Tlme Peﬂods |

| are defined in the table below:

FROM: - TIME “" |~ = TO:
- ACTION BELOW = '| "PERIOD ~ .ACTION BELOW
Applicanif files an initial within ARB Executive Officer :
application for certification. | 30 days Interim Action #1. or #2 |
Applicant files an amended | . within . .ARB Executive Offir:er
application for certification. 15 days Interim Action #1 or #2
~ ARB Executive Officer within ARB Executive Officer
Interim Action #2 90 days ' Final Action

' The time periods specified above may be extended by the ARB Executive
Officer for good cause per CCR, Title 17, § 60030 (d).-
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3 APPL CATION FOR CERTIFICATION

Warning: All of the information specified in all of the following subsections must be
submitted to the ARB Executive Officer for an application to be considered complete.

Applications which do not completely satisfy the requirements of this section shall be
returned to the applicant with an indication of deficiencies.

3.1
3.1.1

3.1.2

General

An application for certification of a vapor recovery system (Phase | or
Phase 1) may be made to the ARB Executive Officer by any applicant.

The application shall be in writing, signed by an authorized representative
of the applicant, and shalf include the following:

(1}

(2)
(3)

@

A detailed description of the configuration of the vapor recovery
system including but not limited to the following:

(a)

(b)

{c)

(d)

The underground plumbing and tankage configuration and

specifications (pipe sizes, lengths, fittings, vo!umes,

material(s), ete.);

(i) drawings of the intended system before installation;

(i) drawings of the actual system after installation;-

Gasoline dispensing nozzle to be used for Phase II;

Engineering parameters for pumps and vapor processing
unlts to be used as part of the vapor recovery system; and

Allowable pressure drops through the system.

Evidence demonstrating the vapor recovery reliability of the
system or device for a minimum of 90 days;

A description of tests pérformed to ascertain compliance with
the general standards, and the results of such tests;

A statement of recommended maintenance procedures,
equipment performance checkout procedures, and equipment
necessary to assure that the vapor recovery system, in
operation, conforms to the regulations, plus a description of the
program for training personnel for such maintenance, and the
proposed replacement parts program;
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{5) Two copies of the service and operating manuals that will be
supplied to the purchaser;

(6) A statement that a vapor recovery system, installed at an
operating facility, will be avaitable for certification testing no
later than one month after submission of the application for
certification. The facility submitted for certification testing shall
have a minimum throughput of 100,000 gallons per month and - |
shall include at least six nozzles of each type submitted for '
approval. There shall not be more than two types of nozzles

~connected to a common vapor volume. :

“{7) The estimated retail price of the system and separate estimates
. .of both the installation and yearly malntenance costs; - -

(8 A copy of the warranty or warrant:es provaded with the system

(9) If the appllcatlon is for a system prevuously 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 W|th any new
_test results obtamed by the apphcant :

- {10) Such other information as the Executlve Off:cer the ARB
~ . _Executive Officer may reasonably requure : ‘

Ewdence of COrporate and Financial Responsrb:hty

- The requirements of this section shall apply wrth equal stringency both to

original manufacturers and to rebuulders of vapor recovery equlpment

Any manufacturer of vapor recovery system equrpment shall provnde a warranty
of at least one year for the system equ:pment A L

The manufacturer of any vapor recovery system equrpment shall warrant in
writing to the ultimate purchaser and each subsequent purchaser that such
vapor recovery system equipment iS' -

(1) Designed, built, and equrpped SO as to conform at the time of sale.
with the applicable regulations; and

(2) Free from defects in materials and workmanship which cause such
vapor recovery system to fail to conform with appllcable regulatrons
- for at least one year.

The adequacy of methods of distribution, replacement parts program, the
financial responsibility of the manufacturer, the financia! responsibility of the
applicant, and other factors affecting the economic interests of the system
purchaser shall be evaluated by the ARB Executive Officer and determined by
him or her to be satisfactory to protect the purchaser. A determination of
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3.3

3.3.1-

3.3.2

3.3.3

financial responsibility by the ARB Exacutive Officer shall not be deemed to be a

guarantee or endorsement of the manufacturer or applicant.

A fee not to exceed the actual cost of certification will be charged by the ARB
to each applicant submitting system(s) for certification. The applicant is
required to demonstrate ability to pay the cost of testing prior to certification
and performance testing. This may take the form of posting a bond of not less
than $20,000. An Executive Order certifying the system will not be issued until
the test fee has been paid in full to the ARB.

Design
Engineering Drawings
 The applicant shall submit engineéring drawings fdr:
(1} each prototype vapor recovery sys.fem and .
(2) all equipment components of each prototype system.

For any component, in lieu of a component drawing, the applicant can
submit an affidavit declaring:

-

{1) the manufacturer’s model number for the componehi and

{2) the applicant’s commitment to maintain, on file, engineering
drawings for such component. :

List of Components by Manufacturer and Mode! Number

The applicant shall submit a list of components by manufacturer and model
number for the vapor recovery system.

Indicating Gauges, Detection Devices, and Alarms

Indicating gauges, detection devices, alarms, or combination thereof, shall.
be included in each control system as required to enable monitoring of the
critical system operating parameters. The gauges and alarms shall serve to
alert and warn the gasoline service station owner or operator with an
audible signal or warning light when the gasoline vapor control system is
‘malfunctioning. Such gauges and alarms shall, as applicable, include
temperature and pressure indicators, pass/fail hydrocarbon detectors, etc.
These shall indicate the performance of critical components such as
aspirators, vacuum pumps, incinerators, compressors, carbon canisters,
etc.

Specific examples of necessary devices ars: 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
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installed in control systems which utilize carbon adsorption or flexible

bladders or seals as a control technique, and pressure dlfferent:at :nd:cators
on vapor return lines to detect liquid blockage of the lines.

The resuits of evaluation and testing of the system, documented in the
certification test report, shall include:

(1) .the identlﬁcatlon of such: crxtlcal system operatlng parameters,

(2) the performance specifications for such critical system operatmg
- ‘parameters, and :

(3). the specification of requirements for mdncat:ng gauges, detectlon .
' devices, and alarms. : _

" Installation, Operation, Maintenance, and Inspection =
“Compliance Conditions for Facility and System
The specification of a matrix of compliance conditions for insta!lation,'

-operation, maintenance, and inspection for any facility using a vapor -
‘recovery system certified by this procedure is a crucial part of the

certification process. Such a matrix shall form a limiting envelope inside

""" which are conditions of compliance and outside which are conditions of
- . -violation, Certification testing shall be conducted to characterize the facility .
- and system inside thlS I[mltxng envelope More detan! is provuded below and o

. in§s. e

The applicant shall submit an Installation, Operation, and Maintenance
Manual and an Inspection Manual which provide clear, detailed,
step-by-step instructions for installation, operation, maintenance, and
inspection of a vapor recovery system at a dispensing facility. Such
manuals shall be written so that, with regard to the compliance conditions
imposed by this procedure:

{1) when such instructions are followed by facility owners and
operators, or their contractors, a system will meet its compliance
conditions, barring unforeseen design or equipment failure and

(2) when such instructions are followed by facility owners and
operators, or their contractors, or inspecting agencies any
violation of compliance conditions by a system will be detected,
barrmg intermittent problems.

The Instaliation, Operation, and Maintenance Manual and the inspection
Manual shall be subject to review and processing per § 2.2. A preliminary
engineering evaluation shall be performed per § 5 to determine any
deficiencies in either manual. Any such deficiencies, which can be
remedied before official certification testing for the performance standard
with a representative vehicle matrix, shall be so remedied. Any other
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3.4.2

deficiencies determined before, during, or after such official certification
testing shall be remedied before certification per § 7.

To further augment compliance efforts by facility owners and operators, or
their contractors, and by inspecting agencies, the ARB Executive Officer
may, at any time before or after certification per § 7, add or delete
instructions from either manual and distribute revised manuals.

At the applicant’s option, the two manuals may be bound under one cover
but separate sections must be written to meet their distinct requirements
as specified below.

_Installation, Operation, and Maintenance Manual

Two copies of an installation, operation, and maintenance manual shall be
submitted to the ARB Executive Officer for each vapor recovery system
submitted for certification. The manual shall, at a minimum, contain:

(1) identification of critical operating parameters affecting system
operation, e.g., maximum dispensing rates; liquid to vapor flow
rate ratios, or the inverse of such ratios; air to liquid volumetric
ratios; pressures; etc. The operating range of these parameters
associated with normal, in-compliance operation of the control
system shall be identified. These operating data shall be
_determined and/or verified during the period of certification and
performance testing 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 shali be clearly identified as being capable of
performance by the operator, or as requiring authorized service
only. Operating manuals shall provide clear instruction on
operator maintenance and shall provide clear warnings against
unauthorized service. Maintenance schedules shall, ata -
minimum, reflect the life of individual components such as
regulators, compressors, nozzles, pressure vacuum valves,
catalysts, combustor compenents, etc. Systems requiring
maintenance which the Executive Officer finds unreasonable will
be disapproved.

{3) identification of system components for each control system
certified. Components shall, as applicable, be identified by
brand name, part number, and/or performance characteristics.
The identification shall be sufficiently clear so as to allow
determination of comparability between tested and untested
models, and/or to allow determination of the adequacy of
replacement parts.
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3.4.3

3.5

(4) 'A warranty statement which comp[res with the requrrements of
' ' § 3.2.

{5) Al pages with an 8.5 x 11 inch format with holes for a standard |
3-rmg binder, .

Inspection Manual

" ' Two copies of an inspection manual shall be submitted to the ARB

Executive Officer for each vapor recovery system submitted for
) _c':e_rtification The manual shall, at a minimum contain:

(1) Step- by step instructions for mspectmg a vapor recovery system[
for mstallatlon, operation, and maintenance; including: - :

'_'(a}_ rnstructlons for performlng test procedures for mspectlon
- with specific details for such vapor recovery system
: ‘|nclud|ng, but not limited to: : ;
: {i).' accessrng equment for :nspectlon testlng, o
- (n) preparmg equrpment for rnspectlon testlng, L )
H :--:‘(iii):- suhjectmg equrpment to:mspectlon testmg, and. -_ft:
‘..(IV) -returnmg equment to pre rnspectlon status, -
_. (b) test procedures for mspectlon, |
| {c) references for each test procedure for lnspectlon either tov

(i) an ARB adopted or alternatlve test procedure or

{ii) another test procedure subm:tted by the appllcant
-and Lo .

(2) all pages with an 8.5 x 11 inch format with holes for a standard
3-ring binder. ,

Compatibility

This section specifies vapor recovery system compatibility requirements which,
although not specified in terms of vapor recovery effectiveness, form an
indispensable basis for proceeding with the application of the approprrate
certification and test procedures

These compatibility requirements are necessary because the plumbing and
pumping equipment and systems for vapors and liquids at a dispensing facility
constitute an integral part of the vapor recovery systemn associated with such
facility.
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Phase Il systems must be capable of fueling, without the use of nozzle spout
extenders, any motor vehicle that may be fueled at service statsons not equipped p
wnth vapor recovery systems. \

3.5.1 Vapor Recovery System and Equipment

The installation, operation, and maintenance of a vapor recovery system
and equipment must be compatible with:

(1} the application of performarice standards, performance
specifications, and test procedures;

{2) the existence of a two inch minimum inside diameter for vapor
plumbing or a certified back pressure performance specification;
and

(3) the installation, operation, and maintenance of any other
dispensing facility equipment or systems associated with such
vapor recovery system.

Requirement {(2) above applies without exception to all new installations, as
defined in D-200.

3.5.2 , Dispgnsing Facility Equipment and Systems

The installation, operation, and maintenance of the equipment and systems
at a dispensing facility with an installed vapor recovery system and
equipment must be compatible with: o

E—
! R

{1) the application of performance specifications and test
procedures;

(2) the existence of a two inch minimum inside diameter for vapor
plumbing or a certified back pressure performance specification;
and

(3) the installation, operation, and maintenance of any other aspects

of the vapor recovery system or equipment associated with such
dispensing facility.

PROPOSED CP-201 page 12



4 PERFORMANCE STANDARDS,
PERFORMANCE SPECIFICATIONS, AND TEST PROCEDURES

_ Warn:ng The installation, operation, malntenance and lnspectlon of a vapor
: recovery system must be compatrble wath

o (1) " the applscatlon of specufled performance standards, performance
specnfrcatlons, and test procedures and :

s {2) the mstallatlon operatlon marntenance and inspection of any other
IR equrpment assocrated with such system :

' : ._4.:1 Performance Standards and Test Procedures
: 411 . Effrclency

- 4111 Performance Standard

. ‘A vapor recovery systern shall achieve a m'ini'rnum vapor recovery : _
- efficiency of ninety percent (90%) by welght to obtaln certlfrcatron by -
thls procedure o .

In the apphcatron, the appiicant. shali ‘specify whether the s'ys:teni. is to
be certified at 90% or 95% efficiency. :
Compliance with the performance standard specified in the application

shall be-determined separately for Phase | and Phase li operation of
the system.
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4.1.1.2

Test Procedures

The vapor recovery system Phase | efficiency shall be determined per:
TP-201.1 |
TP-201.1A
TP-201.3

The vapor recovery system Phase Il efficiency shall be determined
per: )

TP-201.2

TP-201.2A

TP-201.3
A representative vehicle matrix shall be used when testing to
determine the Phase |l efficiency for the performance standard. The
composition of the representative vehicle matrix shall be determined

for each calendar year by the ARB Executive Officer per: _

TP-201.2A

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

efficiency of Phase |l system." A revised matrix will be issued by the
ARB Executive Officer each calendar year. Vehicles will be tested as
they enter the dispensing facility (*first in" basis) until a specific
matrix block of the distribution is filled. -

The ARB Executive Officer may contingently exclude a vehicle prior to
its dispensing episode only if such exclusion and its reason is
documented; e.g. unusual facility conditions beyond the applicant’s
control or unusual modifications to the vehicle. All data required by
the test procedure shall be taken for such vehicles for subsequent
review and possible reversal of the exclusion decision made during

- the test. The only other reasons for excluding a vehicle from the test’

fleet are incomplete data or the factors in TP 201.2 § 3.

'One of two options shall be exercised at the test site accordlng to the
Judgment of the ARB Executive Officer; each option is designed to -

reasonably control testing costs and yet not provide unfair advantage
to any applicant;

(1) Additional vehicles may be chosen for testing at the test
site by the ARB Executive Officer. The-vehicles shall be
chosen, according to the ARB Executive Officer's
judgment, so that any of the first 100 vehicles, which may
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4.1.2

4.1.2.1

later be found to have invalid data associated with them,
shall have replacements from among the additional vehicles
on a "first in" basis, Historically, a provision such as this
has been found to reduce the need for re-testing which is
usually more costly to the applicant than extending the test
set by ten vehicles.

(2) A matrix of fewer than 100 vehicles may be made by
) deleting a maximum of three vehicles by reducing the
representation in any cell or combination of cells of the
vehicle matrix, subject to the following requnrements for .
each candidate reduced csll:

(@ no cell shal! be reduced by more than one vehlcle, '

- (b) " at Ieast one dispensing eptsode has already been
- tested in each such ceII

(¢} all tested dispensing episodes in such cell have
yielded field data which, according to the ARB
Executive Officer’s judgment, indicate a vapor
recovery efficiency of at least 90% (or 95%, as
appropnate per § 4 1) will be the eventuaI test result B
and - :

{dy all tested dispensing episodes in all cells have yielded
- -field data which, according to the ARB Executive -
Officer’s judgment, would yield valid test results after
subsequent review and evaluation.

Continuous Operation
Performance Standard

Each vapor recovery system shall be required to comply with a
performance standard for continuous operation tests. The continuous
operation test must demonstrate to the satisfaction of the ARB
Executive Officer that:

based on an engineering evaluation of the system’s component
qualities, design, and performance on all tests required by this
certification procedure and

based on an assumption of comp!iance with all installation,
operation, and maintenance procedures required by this
certification procedure;

the system can be expected to comply with the system’s

certification requirements over the system’s one-year warranty
period for any instailation of the system.
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The minimum requirements for certification are provided in this
certification procedure. The following clarifications are intended to
provide guidance and answers to commonly asked questions and to
correct common misunderstandings about the continuous
performance standard; these clarifications shall not be interpreted as
reducing the stringency of any other certification requirements:

(1) The continuous performance tests shall consist of at least
one operational test of at least ninety days; however, this
is not necessarily a requirement for a "90-day test” (a
commonly misunderstood term, the use of which shall not
be interpreted as reducing the stringency of any
certification requirement). Rather, this requirement is for at
least one test of at least ninety days duration.

The continuous performance tests are not research and
development (R&D) or "shakedown" opportunities for
"tuning" the system or the components. Any R&D,
shakedown, or tuning activities must precede an
operational test. Following any such activities, the system
shall be sealed for the duration of any operational test.

(2) During any operational test, the system is observed in

normal operation for a period of at least ninety days. This is

‘a relatively short time in which to determine whether the
system is sufficiently reliable to merit certification.

It is sometimes necessary to conduct more than one
operational test to demonstrate that the system, with
modifications to soclve contingent problems, performs
-adequately. A new test shall be initiated only after
investigation of the cause of such problems and the
implementation of attempted solutions, all of which shall be
considered as R&D, shakedown, or tuning activities
activity.

(3) . The facility participating in a continuous performance test
must meet the following requirements before the results of
a subsequent efficiency test procedure can be considered
acceptable for engineering evaluation:

{a) The facility must be prepared to host all necessary
continuous performance tests. The aggregate duration
of such tests can not be predicted precisely in
advance, but must be at least 90 days.

(b)  The facility must be approved as a test site by the

ARB Executive Officer before any uncertlfled
equ:pment may be installed.
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(4)

{c} The facility throughput shall be at least 100,000
. gallons per month. Providing verification of throughput
. for the duration of the test period is the responsibility
-of the applicant, in co-operation with the facility.

) ':T;he facility shall use no more than two types of

components {e.g. nozzles). If system performance can
- be affected by the type of nozzle, or by any other
~* component type, the entire facility shall be required to- e

have identical components of such type. '

The vapor recovery system par_ticipating in a continuous
-performance test must meet the following requirements
" before the results of a subsequent efficiency test procedure -
. can be considered acceptable for engineering evaluation:

' {a) - the vapor recovery system shall demonstrate

' compliance with the requirements of the static
- pressure performance specification and:

i) priorto any acceptable continuous performance

7 test, the system shall be sealed insucha
.- - manner that unauthorized maintenance or :
- adjustment can be detected by superflmal wsual _
mspection ' :

S iy no replacement of components or alteration of -
' the control system is allowed (except with the

consent of the ARB Executive Officer for damage

due to an accident or vandalism); and

iii) no maintenance or adjustment to the system
- shall be allowed during the certification test

unless such action is specificaily called for in the
system’s maintenance manual. An exception to
this may be made for adjustments which do not.
affect reliability for the purpose of adjusting the
air to liquid (A/L) volume ratio (per TP-201.5), as
detailed below.

In systems where the A/L ratio can be altered
without-compromising a continuous performance
test, such alteration is allowed provided the ARB
Executive Officer’s approval is obtained in
advance. If the A/L is altered, it shall be -
necessary to generate an additional two weeks
of acceptable pressure data prior to performing
an acceptable efficiency test. It shall also be
necessary to repeat the A/L test.
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{5)

(6)

(7)

(8)

(9)

(b} the vapor recovery system must either be compatible
with established test methods, or be compatible with
an alternative procedure, submitted to and approved
by the ARB Executive Officer, from which the required
information shall be obtained.

The duration of the operational test is usually ninety days.
Howsever, if that is determined by the ARB Executive
Officer to be an inadequate period based on which to
evaluate the system, design, or components, the test
period shall be extended. Such determination can be made
at any time. '

Partial or complete failure of any component of the system,
regardless of whether said component is manufactured by
or under the direct control of the applicant, can be cause
for termination and failure of the operational test if the
component is determined by the ARB Executive Officer to
be a necessary part of the system.

Seals which are broken for any reason, except with the
explicit prior agreement of the ARB Executive Officer , are
cause for termination and failure of the operational test
(exceptions may be made when delay to obtain the ARB
Executive Officer's concurrence would dangerously delay
the correction of unsafe operating conditions caused by
vandalism or other occurrences beyond the control of the
applicant). : o :

Problems which arise after a system has successfully
completed an operational test, but while the system is still
under evaluation pending certification, shall not be

disregarded. (In other words, a failure on the 91st day shall

not be ignored merely because it did not occur within the
usual time period for operational tests.)

Any changes in the components of a system which are
proposed after the system has completed an operational
test are a basis for requiring another operational test of at
least ninety days. While only one of the system
components might differ from those of a system which has
already passed an operational test, the entire system is
subject to evaluation during the each test period. Failure of
any component can be considered cause for failure of an
entire system in a subsequent test regardless of the
performance of that component in previous tests.
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4.1.2.2

(10)

Prior to the conduct of a required certification effzclency
test, the following requurements shall be met:

‘{a) Successful completion of continuous performance.

tests, conducted on a system identical to that for
. which certification is requested, is required prior to
- ‘efficiency testing for the purpose of certification.
Efficiency testing shall not be conducted on systems
-~ or components which have not completed continuous -
performance tests of at least ninety days duration.

' {b)” , From the start of the continuous performance tests to

the end of the last required performance test, nothing
_ shall be done to the system unless specifically called :
for in the required installation, operation, and -
- ~maintenance manual, except as requrred by the ARB
o Executlve Officer. -

{c). Data for storage tank pressures, if required, shall be

{11}

(12)

collected in accordance with the required test"
" procedure. Data collection, if possible, shall take place
- concurrently with the operational test. Faiture to
_ provide the required minimum of two weeks of
acceptable data (see static pressure performance
_-standard, below), can be cause for extending the -
~ operational testing. Required certification efficiency
testing shall be conducted only after pressure data’
has been submitted and deemed acceptable by the
ARB Executive Officer.

Additional testing may be required as necessary to qualify
and quantify the effects of defects which impair the
effectiveness of the system, to verify operating parameters
{such as the A/L)}, etc under operating conditions
determined by the ARB Executive Officer as challenge and
failure modes for the system.

The ARB Executive Officer shall determine the time for the
beginning of challenge and failure mode testing and provide
the results of such determination to the applicant. Any
challenge or failure mode testing performed before such
time can result in a requirement to start continuous
performance testing anew.

" Test Procedures

Test procedures shall be required for the performance standard for
continuous operation based on evaluation by the ARB Executive
Officer and a determination of necessity.
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4.1.3

4.1.3.1

Static Pressure
Performance Standalrd

Each'vapor recovery system and its associated dispensing facility
shall maintain static pressure integrity throughout the interior of all
plumbing and vapor volume in the system.

The static pressure performance shall be determined at test conditions
during the certification process; but shall be specified as the
performance standard for all installations of the system.

This standard shall be determined for at least two modes of facility
operation:

{1) Phase | Mcde

-The phase | mode shall be tested with spill containment
box covers removed and with Phase | vapor return line
‘caps removed.

(2)  Phase Il Mode
The phase |l mode shall be tested with spill cdhtainment
box covers installed and with Phase 1 vapor return line caps
installed. ’ ‘
The following requirements are necessary to co-ordinate the
Continuous Performance Test with the Static Pressure Performance
Test:

(3) The vapor récovery system shall demonstrate compliance
with the static pressure performance standard before the
beginning of any continuous performance test.

Any maintenance necessary to achieve compliance with the
static pressure performance standard shall be documented
and reported to the ARB Executive Officer.

After two weeks, the vapor recovery system shall again
demonstrate compliance with the static pressure
performance standard. No maintenance of any type may be
performed at any time during the two week period. '

(4) The static pressure of the underground storage tanks shall
be monitored and recorded throughout the continuous
performance test. Prior approval from the ARB Executive

- Officer shall be obtained for the type of instrumant to be
used, chart speed, range, etc..A physical record of the
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storege tank pressures {e.g. a strip chart) shall be made -
and submitted at the end of the test period.

- Acceptable data from at least two weeks pressure

- monitoring are required to demonstrate that the system is
performing adequately with respect to storage tank
pressure. Acceptable data is data which was collected in"

.. the period between two demonstrations of compliance with = . o

the static pressure’ performance standard, wnthout
maintenance.

_ (5) A demonstration of comphance with the statlc pressure '
performance standard is required:

(a) at most seven days before and_ )

(b) at least three days before
- the required certificati_on .efficien_cy test is star-ted.
: (6) _Any test equipment which is:”

" (a) necessary to perform the requrred certrfrcatron
effrcnency test and '

by connected to the: vapor space of the facnllty or the
vapor recovery system -

shall remain connected to the vapor recovery system for '
the duration of the efficiency test as it constitutes part of
the system tested. |

(7) The Phase | vapor recovery system shall be operated so as
to minimize the loss of vapors from the facility storage
tank, which may be under pressure, by adherence to the
following practices:

{a) :The Phase | vapor return hose shall be connected to
- the cargo tank and to the vapor return coupler before
the coupler is connected to the facility storage tank
plumbing.

(b} The cargo tank vapor valve shall be opened only after
all vapor connections have been made, and shall be
closed before disconnection of any vapor hoses.

(c) The vapor hose shall be disconnected from the

storage tank before it is disconnected from the cargo
tank.
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- 4,1.3.2

4.1.4

4.1.4.1

(8)

A demonstration of compliance with the static pressure
performance standard is required at the earliest practical
opportunity after the required certification efficiency test is
ended.

Warning: The results of the efficiency test shall be
unacceptable if maintenance is conducted or test
equipment is removed in the time between the end of
the required certification efficiency test and the start of
this demonstration.

The static pressure performance standard is dependent upon several
factors including ullage in the dispensing facility tanks and the number
of agsociated nozzles. The performance standard for any specific
combination of these factors is determined by application of the
required test procedurs,

~ Test Procedures

Compliance with the performance standard for static pressure shall be

determined per:

TP-201.3 {for new mstallatlons of systems: certn‘:ed by this

procedure)

TP-201.3A  (for existing installations of systems certified by

earlier versions of this procedure)

TP-201.3B (for aboveground storage tanks)

Spillage -

Performance Standard -

Vapor recovery systems at dispensing facmtles shall control spillage
of liquid so that no more than 0.42 pounds are spilled per 1000
gallons of liquid dispensed.

(1)

(2)

No more than thirty instances of spillage per 100 vehicle
fuelings shall occur during testing in accordance with
TP-201.2C. See definitions in D-200 for further details.

In addition, the ARB Executive Officer shall certify only
those systems which he or she determines: (i} will not
increase the quantity of liquid fost through spillage over
that quantity typical of non-vapor recovery systems, {ii} can
be expected to perform with such durability and reliability
that excessive spillage will not.be caused by failure of
critical system components, and (iii) incorporate provisions
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(-1_}
- (2)
(3)
{4)

{5)

(6)

to prevent a buildup, during fueling of the vehicle, of.
pressure in the vehicle fuel tank sufficient to cause forceful
-ejection of gasoline. .- This determination shall be based on -
data obtained during the testing in accordance with
TP-201.2C, failure mode testing, evaluation of reliability
and durability of the system, and such other performance

- testing as the ARB Execut:ve Offucer deems necessary '

-Test Procedures

' Comphance wrth the performance standard for splllage shaII be

determined per:

TP-201 .2C .

B Performance Specrflcatlons and Test Procedures

o Perforr_nance specifications may be specified by the applicant in the required
- .application information for each component or configuration of components of -
~*._“the vapor recovery system. Such performance SpeC|fications shall be the basis -
. ~for any testing performed on any component or conflguratlon of components )
o when |solated from the rest of the system. : -

. : '-S'The specaflcatrons for each vapor recovery system conflguratlon and rts -
o operatlng conditions shall explicitly include a performance spec:flcatron for -each _'
- "-:'of the follow:ng, as it relates to system design: - _ : :

performance within dynamrc pressure.lrmllts
performance of 1nc:nerators;

performance of vapor vent .valves;
performance of vaporreturn valves;

performance of vapor pumps relative to liquid pumps (air to liquid
volume ratio); and

performance of liquid removal devices in the vapor return line.

Other performance spec:frcat:ons shall be added as appropnate after review of
system information by the ARB Executive Officer.
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4.2.1

4.2.1.1

Dynamic Pressure

Performance Specification
Each vapor recovery system shall operate within dynamic pressure
limits, subject to determination by the ARB Executive Officer.

The limits shall be based upon tests of the performance of the system
during the certification process.

The dynamic pressure performance shall be determined at test
conditions during the certification process; but shall be specified as
the performance specification for all installations of the system.

Compliance with the dynamic pressure performance specification shall’

be determined
(1) atleast 72 hours before and
{2) at the earliest practical opportunity after
the period of testing.'for the efficiency performance standard,

To avoid the specification of a performance specification which can
not reasonably be met by all anticipated installations of an applicant’s
system, the applicant may specify that a fixed restriction be placed in
the vapor return line during such dynamic pressure performance
testing. )

{1} Balance Systems

The ARB Executive Officer shall subject all balance systems
to an engineering evaluation to determine and specify any
appropriate dynamic pressure performance specification
-and test procedure on a case by case basis.

Any limits specified for balance systems shall be at léast as
stringent as those in the table below.

Nitrogen Flow Rate Dynamic Pressure

(cubic feet per hour} - {inches of water column}
40 0.16
60 | . 035
80 ' O.Bé
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(25 Novel Syst:ems.

- The ARB Executive Officer shall subject all novel systems
to an engineering evaluation to determine and specify any
appropriate dynamic pressure performance specification
and test procedure on a case by case basis. ‘

(3} Assist Systems

_ The ARB Executive Officer shall subject all assist systems
' ‘to an engineering evaluation to determine and specify any
appropriate dynamic pressure performance specrfrcatron
-and test procedure on a case by case basrs

'Te'st Procedures

Compllance W|th the performance specrfrcatlon for dynamrc pressure
shall be: determmed per: - -

TP—201 4

!ncmerators i
' 'Performance Speclf‘ catron

_ ' Any vapor recovery system whroh as part of rts deslgn and mtended'
 function, incinerates vapors shall comply with:

{1y a performance specification for carbon monoxide (CO)
emissions and :

{2) performance specifications for other critical incinerator
operating parameters:

The results of evaluation and testing of the system, documented in
the certification test report, shall include per § 3:

{1} the identification of such critical system operating
parameters,

{2) the performance specifications for such critical system
operating parameters, and

{3) the specification of requirements for indicating gauges,
detection devices, and alarms.
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4.2,2.2

4.2.3

4.2.3.1

Every vapor recovery system shall use a vapor vent valve in every (

Challenge and failure mode testing shall be performed to establish
system sensitivity to and to establish any necessary performance o
specifications for the following variables: 0

—

(1) storage tank ullage at start of liquid transfer
{2} volume and volumetric rate of Ilqwd transfer
(3) number of nozzles in sumultaneous use and
(4) individual nozzle dis_;pensing rates.

Test Procedurés

Establishment of and compliance with the performance specnfncatlons

for incinerators shall be determined per:

TP-201.1A

TP-201.2

Vapor Vent Valves

Performance Specification

vapor vent path to the atmosphere; an exception shall be provided for .
cases in which it has been demonstrated to the satisfaction of the

ARB Executive Officer that vapor recovery performance is better

without a vapor vent valve.

The flow versus pressure specifications provided below establish
specifications of minimum stringency. The ARB Executive Officer can
require more stringent specifications as technology improves.

Vapor vent valves shall each be successfully tested at least once.
Each vapor vent valve shall be:

- (1) incorporated into the design and function of each system to
control release of vapor to the atmosphere and ingestion of
air into the vapor space volume;

(2} tested by the valve manufacturer per TP-201.2B with a
performance specification for flow versus positive gauge
pressure of:

[0.0045CFM @ +1.00 "WC];

[0.0063CFM - @ +2.00 "WCI; F
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4.2.4

4.2.4.1

(3} tested by the valve manufacturer per TP-201.2Bwith a
- performance specrflcatlon for flow versus negatxve gauge
pressure of

[0.0045CFM @ -1.00 "WCJ;
'[0.0063CFM .@ -2.00 "WC;
('4;) tested by the valve manufacturer per TP-201.2B with. a
performance specification for transition flow {defined in
_ D-200) versus positive gauge pressure of: :
[transition flow @ +3.00 + 0.50 "WCI; and _
: ('5) tested by the valve manufecturer per TP-201.2B with'a
performance specification for transition flow (defmed in

D- 200) versus negatrve gauge pressure of

' _{t_ransrtlon ﬂow @ -_8.007.:: 2.00 "WCl.

Test Procedures

Complrance with the performance speclflcatlons for vapor vent valves-
shall be determined per:. : :

TP-201.23 S

Vapor Return Valves

Performance Specnfrcatlon

Every vapor recovery system shall use a vapor return valve in every

-vapor return path to the storage tank to control release of vapors to

the atmosphere and ingestion of air into the vapor space volume
during "idle nozzle" periods; an exception shall be provided for cases

" in which it has been demonstrated to the satisfaction of the ARB

Executive Officer that vapor recovery performance is better wrthout a
vapor return valve. S

'In no case shall any vapor return path have more than one check

valve whose closing force is only due to mechanical force {spring-type
force) rather than, for example, electromagnetic force (solenoid-type

. force).

" The flow versus pressure specifications provided below establish

specifications of minimum stringency. The ARB Executive Officer can
require more stringent specifications as technology improves. -

At a minimum, vapor return valves shall each be successfully tested
once by the valve manufacturer.
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4.2.4.2

4,2.5

- 4,2.5.1

Each vapor return valve shall be:

(1) incorporated into the design and function of each
dispensing nozzle, unless the volume between a vapor
return valve location remote from the nozzle and the tip of
the nozzle is less than 0.02 cubic feet and

(2) tested by the valve manufacturer per TP-201.2B with a
performance specification for flow versus positive gauge
pressure of:

[0.00045 CFM @ " +1.00 "WC];
[0.00063CFM @ +2.00 "WC};

(3) tested by the valve manufacturer per TP-201.2B with a
performance specification for flow versus negatlve gauge
pressure of:

[0.00045CFM @ -1.00 "WC]; and

[0.00063CFM @ -2.00 "WC).

'Teét Procedures

Compliance with the performance specifications for vapor return
valves shall be determined per :

TP-201.2B

Air to Liquid Volume Ratio

Pérformance Specification

The air to liquid volume ratio is the quotient of (the volume of air
collected by a system) divided by (the volume of liquid dispensed by a
system). Each vapor recovery system shall operate within alr to liquid
volume ratio limits, subject to determination by the ARB Executwe
Officer.

Testing is performed to determine the air to liquid volume ratio (A/L)
rather than the volume ratio of vapor (mixed with air) to liquid (V/L},
because doing so is much more precise and less expensive. A/L
testing can be coordinated with efficiency testing to yield A/L

- performance specifications for compliance testing.

‘The limits shall be based upon tests of the performance of the system

during the certification process.
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The air to liquid volume ratio performance shall be determined at test
conditions during the certification process; but shall be specified as
the performance specification for all installations of the system.

To avoid the specification of a performance specification which can
not reasonably be met by all anticipated installations of an applicant’s
system, the applicant may specify that a fixed restriction be placed in
the vapor return line (which shall actually contain air flow dunng

‘testing) durmg such A/L performance testmg

Challenge and fa:[ure mode testmg shalI be perfermed to establish

system sensitivity to and performance specifications for the foiiowmg_

varlables -
(1) number of nozzles in simultaneous use and

(2) individual nozzle dis:pensingi'rates.

“Test Procedures

Compl:ance wnth the performance specafscatlon for air to Isqmd volume T

_ratio shall be determmed per

TP—201-5

qumd Removal Devnces g f?‘ _ 3

e o

Performance Speclf'catlon

Each vapor recovery system subject to.a performance specification
for liquid removal devices shall remove at least 10 milliliters (mL) per
gallon of liquid dispensed at dispensing rates exceedlng five gallons
per minute.

The worst-case dispenser-hose-nozzle plumbing configuration

- specified for a given system shall be used in the test conditions for

this performance specification. All such specxfled plumblng
configurations shall be tested.

The dispensing pump connected to any vapor recovery system shal}
be capable of dispensing liquid at a rate of at least five gallons per
minute through all downstream dispensing components in one
dispensing path when such components are at their highest flow

- settings and only one dispensing path is operating.
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4.2.6.2

4.3

4.4

4.4.1

4.4.2

4.4.3

Test Procedures

, P
Compliance with the performance specification for liquid removal _“
devices shall be determined per:

TP-201.6

Performance Standards and Performance Specifications

for Novel Systems

For novel systems, on a case-by-case basis, additional performance standards

and performance specifications shall be required based on evaluation by the ARB

Executive Officer and a determination of necessity.

Test Procedures for Novel Systems

Novel test procedures shall be required for nove!l systems based on evaluation

by the ARB Executive Officer and a determination of necessity.

Technical Identification of Need
The equipment related to any apphcatlon for certification shall be subject to
an engingering evaluatlon
The engineering evaluation may result in a technical identification of need
- for development of special test procedures for novel systems, components, s
~or applications. - : 4 o
Administrative Requirement for Development
Following any such technical identification of need, the applicant shall be
responsible for developing test procedures for the applicant’s equipment to
demonstrate that such equipment can meet any applicable performance
standards or specifications.
Evaluation and Approval
Any test procedures identified and developed by the applicant shall be
subject to an engineering evaluation which must result in approval by the
ARB Executive Officer to meet the requirements of this section.
-
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5 EVALUATION AND TESTING OF VAPOR RECOVERY EQUIPMENT
5.1 . General Evaluation and Testing
Vapor recovery systems shall be subjected to evaluation and testing accordi.ng.

to the specified performance standards, performance specifications, and test
_procedures at the applicant’s expense.

Note: To avoid the certification of a performance standard or performance
‘specification which can not reasonably be met by all anticipated installations .
-of a certified system, the applicant may specify (a) challenge mode(s) for .

i system testing, subject to approval by the ARB Executive Officer. The ARB-
‘1 Executive Officer shall evaluate each system to determine the need for failure -
i mode testing; and if such need is positively determined the ARB Executive

‘i Officer shall specify (a) failure mode(s) for system testing. -

"Challenge mode testing" is testing conducted with a system installation
intentionally modified so that the performance standard is more difficult to .
i meet. The purpose of challenge mode testing is to provide a basis for _
-1 determining performance specifications which reasonabiy can be met by ali .
o .,-ant:cnpated lnstallatlons of a certified system - -

:i "Failure mode testlng is testmg conducted with a system installation -+~

--intentionally modified so that it fails to meet its-performance standard. The
purpose of failure mode testing is to provide a basis for determining
performance specifications which, when met, provide reasonable assurance
that an installation of the system is not in the related failure mode.

(1) 'The ARB Executive Officer shall conduct all evaluation and testing
unless the ARB Executive Officer determines that the equipment
owner or operator shall contract for or conduct specmed evaluatlon
‘and testing on a case- by—case basis.

{2) All test personnel, regardless of their primary employer, shall be
responsible solely to the ARB Executive Officer for the conduct of all
testing activities required by this certification procedure. Such testing
activities inciude, but are not limited to:

(a) collection of data
{b) calculation of results
{c) reportlng of results
{4} The ARB Executive Officer shall be present to monitor all testing and

clarify the application of the procedures in novel circumstances; test
data, calculations, and reported resuits shall be subsequently
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5.2

5.3

54

reviewed and evaluated by the ARB Executive Officer to determine
their validity for inclusion in the Certification Report.

Alternative Evaluation and Testing

Certification procedures, other than specn‘:ed above, shall only be used if prior
written approval is obtained from the ARB Executive Officer. In order to secure
the ARB Executive Officer's approval of an alternative certification procedure,
the applicant is responsible for demonstrating to the ARB Executive Officer’s
satisfaction that the alternative certification procedure is equivalent to this
certification procedure. :

(1) Such approval shall be granted on a case-by-case basis only. Because
of the evolving nature of technology and procedures for vapor
recovery systems, such approval shall not be granted in subsequent
cases without a new request for approval and a new demonstration of
equivalency.

{2) Documentation of any such approvals, demonstrations, and approvals
shall be maintained in the ARB Executive Officer’s files and shall be
made available upon request.

Preliminary Evaluation
A preliminary engineering evaluation shall be performed on each subject vapor

recovery system to determine the conditions under which field testing, bench
testing, and further engineering evaluation shall be performad.

Field testing, bench testing and engineering evaluation of subject vapor recovery

systems and components shall be conducted in a manner, determined by the
ARB Executive Officer, which shows consideration of the difficulties of actual
in-use circumstances in which the systems and components are expected to be
employed:

(1) According to the rationale given the note box in § 5.1, the ARB
Executive Officer shall determine any challenge and failure modes
necessary to reflect the matrix of actual in-use circumstances
expected for all installations of such systems. If such modes are
determined, they shall be specified in writing to the applicant.

(2) Field testing, bench testing and engineering evaluation shall include
any challenge and failure modes for such systems as determined in
(1) to provide for performance standards and performance
specifications which can be met by the actual use of all installations
of such systems.

Compliance Conditions for Facility and System

This procedure requires specification of conditions of installation, operation, and
maintenance for a subject facility. See § 3.
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55
5.6

During certlfrcatron testrng, any condlt:ons of rnstallatron operation, and
maintenance which deviate from such specifications, shall be recorded and -

- included as amendments to the specifications of certification. Subsequent to
- such certification, any.conditions which occur outside such specifications (for

any facility installed, operating, and maintained on the basis of such
certrfrcatron) shall constitute a vrolatron of the specrfrcatrons of certrfrcatlon

_Freld Testmg

‘ The ARB Executive Offrcer shall requrre freld testrng for any performance
.. standard or performance specification if, after its evaluation, field testmg is the
~only acceptable alternative, : .

'Bench Testlng

_ 'The ARB Executive Offrcer shall. requrre bench testrng fcr any performance

standard or performance specification if, after its evaluation, bench testmg is

et necessary and a non-testrng evaluatron atternatlve rs madequate
_ E,va!_uatron

L ‘The ARB Execetrve Off-oer shal! eva!ua*e the. res.rlts of festmg for any
~;__performance standard or. performance specrfrcatron

The ARB Executrve Offrcer shall conduct a non-testrng evaluatron after QL
- determining that testing is unnecessary, for any performance standard or’

performance specification.
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DOCUMENTATION FOR CERTIFICATION ' \

A Certification Report shall be prepared, at the applicant’s expense, documenting the
preceding components: , :

(1)  Application for Certification
{2) Standards, Specifications, and Test Procedures

| (3)  Evaluation and Testing of the Vapor'Recbvery System

Note: In addition to other required results, vapor recovery system test results shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units.

The ARB Executive Officer shall consult with the applicant, shall review the report,
may require revisions or more work on the components, and shall approve and sign
the Certification Report after it is determined that;

(1) The Certification Report is complete.
(2) The Certification Report documents successful performance of thé subject

vapor recovery system according to the performance standards,
performance specifications, and test procedures.

CERTIFICATION

The ARB Executive Officer shall not certify any system until after the system’s
Certification Report is approved and signed.

" Evidence of certification shall be an ARB Executive Order (which shall reference the
Certification Report) signed by the ARB Executive Officer,

After approval and signature of the ARB Executive Order, Certification Reports shall
be maintained in the ARB Executive Officer's files and shall be made available upon
request.

When a system is certified, it will have certain physical features such as piping sizes
and configurations which may have to be modified to accommodate the requirements
of each installation. Because the pressure drops and other characteristics of the
system are influenced by these features and these in turn influence effsctiveness, 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 certification, these parameters will be ascertained., ‘ o
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Some of the cOnditions thet may be imposed upon certif'ication are: .

. A 1) Allowahle pressure drop in the lines Ieadlng from the dispensing nozzie to..
. the underground tank.

| (2) The method of calculating the presSure drOp.- -
3 The model of d:spensmg nozzle which may be used.-
- (4) The manner in whlch vapor return Imes may be manlfolded
) (5) -The type of restnctlon to be p!aced‘on the vent of the undergrou.ndtank

L {8).. The number of dlspensmg nozzles whlch may be servnced by a secondary
R system . . _ _

(7) . Allowable delrvery rates
(3'.) ' ‘.Use of the system on full-serv:ce statlons onty |
B (9) .' _.Inclusmn of lndlcatlng gauges, detectlon dewces‘;'or"alarrns:._: S
"‘_.}.(10} Performance specrflcatlons, mcludtng emlsslon factors

-_The ARB Executlve Offncer shall oert:fy only a system whnch on the basis of an

L englneerlng evaluation of such system’s component qualities, design, and test

. performance, can be expected to comply with such system’s certlfncatlon conditions
-over the one-year warranty period specified above. :
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1.1

1.2

California Environmental Protection Agency
' Air Resources Board

Vapor Recovery Test Procedure
PROPOSED TP-201.1
Déterminatibn of Efficiency of
Phase | Vapor Recovery Systems of

Dispensing Facilities without
Assist Processors

~ APPLICABILITY

Alset of definitiohs'éommon to all certification and test procedures is in:

'D-200 - Definitions for
Certification Procedures and
Test Procedures for
‘Vapor Recovery Systems

- For tﬁé purpbse of this proc'edure,' thé term "ARB" refers td the State of Célifd'rnia Air

Resources Board, and the term "ARB Executive Officer” refers to the Executive
Officer of the ARB or his or her authorized representative or designate.

General Applicability

This procedure is used to quantify the Phase | volumetric efficiencies during bulk
gasoline deliveries at gasoline distribution facilities (GDF). it is applicable for the
determination of compliance at those facilities which are not equipped with an
assist processor (e.g. Hirt or Hasstech Phase Il systems are equipped with an
assist processor). Assist systems actively pump vapors to processors which
control emissions by burning, adsorbing, or condensing hydrocarbon vapors. The
active pump in the system and the emissions point at the processor outlet in
addition to the vent require additional steps in the test procedure.

‘Modifications

Modification of this procedure may be necessary for vapors and fluids other than
the hydrocarbon vapors associated with the dispensing of gasoline.

Any modification of this method shall be subject to approval by the ARB
Executive Officer,

PROPOSED TP-201.1 page 1
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3.2

5.1

PRINCIPLE AND SUMMARY OF TEST PROCEDURE
During a bulk gasoline delivery, the volume of gasoline delivered from the cargo tank
to the GDF storage tank is recorded. ‘The volume of gasoline vapor discharged from
the vent pipe(s) of the storage tank({s) is measured. From these parameters the Phase
I volumetric efficiency is determined.
If a Phase | system fails to meet 95% volumetric efficiency, the gasoline cargo tank
shall be tested, pursuant to TP-204.2, to determine compliance with the daily
performance standards for gasoline cargo tanks. For this application, TP-204.1 and
TP-204.3 are inappropriate.
BIASES AND INTERFERENCES

Bulk Delivery Vapor Leaks

Any vapor leak exceeding 21,000 ppm (as propane), during the gasoline bulk
delivery, precludes the use of this method.

Cargo Tank Performance
Gasoline cargo tanks exceeding the static pressure performance standards (see
CP—204) preclude the use of this method. :

SENSITIVITY, RANGE, AND PRECISION

The minimum readability of the pressure gaugés shall be 0.1 inches of water column.

The minimum accuracy of the pressure gauges shall be 2 % of full scale.

EQUIPMENT
Positive Displacement Meter{s)

Use rotary type positive displacement meter(s) with a back pressure limit {(BPL)
less than:

1.10inches water column at a flowrate of 3,000 CFH down to
0.05 inches water column at a flowrate of 30.0 CFH.

“Meter(s) shall be equipped with taps accomodating the following equipment:
(1) taps on the inlet side for

(a) a thermocouple with a range of 0 to 150 °F and
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5.2

53

54

5.5

5.6

5.7

{b) pressure gauge with a range providing absolute 'pressure: &
read:ngs within 10 to 90% of the range {more than one gauge
shall be used if necessary) and

{2} 1taps on the inlet and outlet sides for a differential pressure gauge with
a range of O to. < 2x BPL (i.e. full scale shall be less than twme the
back pressure Ilmrt) : :

" Tubing

Use 2.5 inch ID "flexhaust” tubing, or equivalent, to connect the vent pipe

~ “outlet to the inlet of the rotary positive displacement meter, The Iength of the
: '_tubmg shall be the minimum required for proper connect:on :

Cargo Tank Pressure Assembly

~ Use Civicon 633-F and 633-D couplers, or equivalent, as shown in Figure 1. The
- assembly shall be equipped with a thermometer and a pressure gauge, or . -

manometer{oil or water), capable of measuring -10 to +10 mches water column
pressure at the gasollne cargo tank vapor coupler _ :

Storage Tank Pressure Assembly

For two-point Phase | systems, use a compatible OPW 634-B cap(s), or .

e ‘equivalent, equipped with a 0to 0.5 inches water column pressure gauge end a

center probe as shown in Figure 2. This equipment is only requ:red if a test |s

conducted on a mamfolded vapor recovery system.

Combustible Gas Detector

Use a Bacharach instrument Company Model 0023-7356, or equivalent, to
guantify any vapor leaks occurring during the gasoline bu~lk drop.

" . Barometer

Use a mercury, aneroid, or equivalent barometer accurate to within 5 millimeters
of mercury { 0.2 inches of mercury ).

Thermometers

Use three thermometers, or equivalent, with a range of 0 to 150 °F and accurate
to within 2 °F.

Stopwatch

Use a stopwatch accurate to within 0.2 seconds to time the delivery rate of
gasoline during the bulk drop.

PROPOSED TP-201.1 page 3
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6

6.1

6.2

6.3

6.4

7.1

7.2

CALIBRATION PROCEDURE

A record of all calibrations shall be maintained.

Analyzers

Follow the manufacturer’s instructions concerning warm-up time and
adjustments. On each test day prior to testing, zero the analyzer with a zero
gas and span with a known concentration of calibration gas at a level near the
highest concentration expected. Perform an intermediate zero and span
calibration approximately 2 hours after the initial calibration and at any time a
calibration drift is evident. Check for zero and span calibration drift at the end of
the test period. All calibrations and adjustments shall be documented.

Volume Meters

Meters shall be calibrated on an annual basis.

Pressure Transducers

Calibrate pressure transducers prior to testing and immediately following the test
period with a static pressure calibrator for a range of -3 to + 3 inches water or
appropriate range of operation.

Temperature Transducers
Calibrate temperature transducers every six months using ambient air, the

temperature of which is determined by a NIST traceable mercury-glass
thermometer. :

PRE-TEST PROTOCOL

Location of Test Site

Prototype systems will be located within 100 miles of Sacramento for testing.
Other locations may be accepted at the discretion of the ARB Executive Officer.

Specification of Test, Challenge, and Failure Modes

~The specification of test, challenge, and failure modes such as the number of
- liquid transfer episodes, volume and volumetric rate of liquid transfer, storage

tank volumes, etc. shall be done according to the principles of CP-201 § 5 for
the testing and evaluation of vapor recovery equipment.

PROPOSED TP-201.1 page 4

N



73

74

7.5

. System and Facility Preparation

System equipment and components shall be completely operational and any |

- storage tanks involved in the test shall be filled to the appropriate volume a -
-minimum of 24 hours prior to the scheduled test.

In addition, the system and facility shaII be prepared to operate accordmg to any
. specified test, challenge, and failure modes. _ g

. Specific Pre-Test Protocol Items

i ~ (1}~ Perform a visual inspection of all storage tank couplers. Inspect all \rapor _

connections at the gasoline dispensers if Phase H vapor recovery is
. present. :

' (2) ' Connect the positive dispiacement meter to the appropriate storage tank
vent pipe using the flexible tubing. if a non-manifolded delivery consists of -

- simultaneous delivery of more than one product grade, connect one
- positive displacem'ent meter to each storage tank vent pipe

(3) | Record the gas grade capacity, and ullage for each storage tank on. the

Phase | Vapor Recovery Data Sheet shown in anure 3.

O f"(4)j'.- ‘Record, on the Phase | Vapor Recovery Data Sheet, the initial meter

readmgs from the posntlve dlsplacement meter

{5) Record, on the Phase | Vapor Recovery Data Sheet, the barometrlc

pressure.

(6} Connect the Cargo Tank Vapor Assembly to the vapor coupler on the

gasoline cargo tank. If the cargo tank vapor coupler is equipped with a
poppet, be sure to use a pressure assembly with a center probe.

- {7) If a manifolded vapor recovery system with a two-point Phase | system is

being tested, install a Storage Tank Pressure Assembly on the Phase | ‘
vapor connections of those tanks not receiving product. During each bulk
drop record the maximum pressure in those tanks. For coaxial systems the
pressure may be measured at the dispensers.

Ensure that no vehicle refueling will occur during the bulk gasoline delivery.

PROPOSED TP-201.1 page 5
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8 TEST PROCEDURE

The facility and system shall be prepared to operate according to any specified test,
chalienge, and failure modes.

8.1

8.2

8.3

8.3.1

8.3.2

8.4

8.5.1
8.5.2

8.6.3

8.5.4

Record, on the Phase | Vapor Recovery Data Shast, the gasoline grade(s) and
quantities delivered during each bulk drop. Also record the cargo tank CT#, ARB
decal number and expiration date, and the cargo tank compartment capacutles

Start the stopwatch when the bulk delivery begms and stop the stopwatch at
the conclusion of the delivery. If possible, the delivery rate shall be determined
for each cargo tank compartment.

Record the following parameters every 15 seconds during each gasoline bulk
drop: ‘

Meter readings, temperatures, and pressures at the positive displacement
meter. Extreme care must be taken to record all positive displacements
since occasiona! reverse flow conditions may occur. Record this data on
the Phase | Vent Pipe Data Sheet shown in Figure 4. :

Vacuum (or pressure) and temperature at the cargo tank preséhre assembly
attached to the cargo tank vapor coupler. Record this data on the Phase |
Cargo Tank Data Sheet shown in Figure 5.
Continue to monitor the vent pipe emissions for a period of one hour after the
bulk drop has been completed. During this one hour period the data collection
required in § 8.3.1 shall be recorded at 5 minute intervals. These emissions are
to be included in the Phase ) efficiency calculation.
After the conclusion of the bulk drop:

remove the Cargo Tank Pressure Assembly' from the cargo tank and the
Storage Tank Pressure Assembly(s) from the storage tank(s);

disconnect all instrumentation from the storage tank vent plpe(s) after
concluding the one hour post-drop portion of the test:

verify the quantities of gasoline delivered to each storage tank;

record the final meter reading(s) at the storage tank vent pipe(s).

9 QUALITY ASSURANCE / QUALITY CONTROL {QA/QC)

This section is reserved for future specification.

PROPOSED TP-201.1 page 6
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10 RECORDING DATA

This section is reserved for future specification.

PROPOSED TP-201.1 page 7



1

11

. = 13.6
¥ T ux2ee7
o Vvsn o = total volume of vapors drschargéd through the "i-th” vent. plpe:.-' |
PR T _'cerrer‘ted to 68°F and 29.92" Hg SCE.. Co T
Pb «..- .:_:.baromerrlc pressure, mches H.g . _
V\,I jt ':'»-.-z i total volume of vapors drscharged through the ™i-th” vent ACF. o
vi .- = average temperature in "i-th" vent line; °R
Ah = average pressure at meter; inches H,0 and

| 11.2

CALCULATING RESULTS

the

of fuel

In addition to other required caiculatlons, vapor recovery system test results i
i shall be calculated in units of pounds of hydrocarbon emitted per thousand- gallons

transferred for any results which are expressrble in such units.

, 'Volume of Vapors Drscharged througl

L _?Thrs_ includes the storage tank vent(s) and any control system vent(s).

 V, x 528 [P'b +'-Ah]

.= vent under consideration.

Volume of Vapors Returned to the Cargo Tank:

0.1337 x.Gt x 528 [Pb + AH ]

V, = . 13.6
Ty x 29.92
Where
Vi = volume of vapors returned to the cargo tank corrected to 68°F

and 29.92" Hg; SCF.

PROPOSED TP-201.1 page 8
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G, = volume of gasoline delivered; gallons.

vEi

AH = final gauge pressure at cargo tank; in.‘HZO.
T = average temperature of vapors returned to cargo tank; °R.
Py = ' barometric Pressure; inches Hg.
0.1337 = conversion factor; gallons to ft3.
11.3 Collection Efficiency
E = Yt~ Vwi, g0
Vi
Where:
E =  Phase | volumetric efficiency; percent.
Ve = seel1.2.
= see 11.1.
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REPORTING RESULTS

Note: In addition to other required results, vapor recovery system test results shall o
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressrble in such unrts

'-Results shall be reported as_shown in Figure 6.

ALTERNATIVE TEST PROCEDURES

L Test procedures, other than specrfred above, shall only be used :f prror wrrtten
- =approval is obtained from the ARB Executive Officer. In order to secure the AR_B
. Executive Officer’s approval of an alternative test procedure, the applicant is

responsible for demonstrating to the ARB Executive Officer’s satrsfactron that the B

. "alternatrve test procedure is equrvaient to this test procedure

14

15

1) Such approval shali be granted on a case- by—case basis only. Because of

- . .the evolving nature of technology and procedures for vapor recovery
oo systems, such approval shall not be granted in subsequent cases without a
R new request for approvat and a new demonstratron of equrvalency

Lk (2). _Documentation of any such approvals dernonstratrons, and approvals shall '
““"“ be maintained in the ARB Executlve Officer’s files.and shall. be made
available upon request.
TP-201.1A ‘Determination of .+ - -
- Efficiency of
‘Phase | Vapor Recovery Systems
- with Assist Processors-ﬂ-‘ e

This procedure applies when the operatlon of an assist processor precludes testrng by

TP-201.1. Co -

REFERENCES

This section is reserved for future specification.

FIGURES

PROPOSED TP-201.1 page 10
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STATION
CONTACT
Number of Underground Tanks

AP - Dry Bake Closed

" FIGURE 3

" Phase 1 Vapor Recovery Data Sheet

'ADDRESS

cITy

PHONE

DATE _

AP - Dry Bake Open

Nurmnber of Vent Pipes

i

TEST SEQUENCE - -

—

.- Ambient Temperature, °F - .

Barometfic Pressure, in. Hg

Gasoline Grade

U.G. Tank Size, gal.

-initial U.G. Tank Content, " gal.

“Time Delivery Began/Vent Meter Reading _'

U.G. Tank Vapor Temperature, °F -

- Vent Vapor Temperature, °F

N ED T 8 EIE F O [ IY

Vent Meter Pressure, in. H,0

-
o

. Volume Delivered, gal.

.
=l

. Time Delivery Ended/Vent Meter Reading

-
&

. Drop Flowrate, gal/min.

. Volume of Vent (VOV) Emfsémns, sCF

-
[ ]

-
F.y

. Volume of Vapors Returned to Cargo Tank, SCF

VAPOR RECOVERY EFFICIENCY, %

#14 - #13
Efficiency = -~rememe—mm- x 100%
#14

TEST PERSONNEL
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FIGURE 4

Phase | Vent Pipe Data Sheet

Station Address City
GDF # Caontact Phone
Date Manifolded (¥/N) Test Times
. DROP #
GRADE(S) .
 GALLONS
METER METER TEMP.
TIME READING AP TIME READING AP oF
" 1 min 4 min
|| 2 min 5 min
3 min '8 min
—_— =

PROPOSED TP-201.1 page 14
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_ FIGURE 5
Phase | Cargo Tank Data Sheet

Station ‘ _Address : ' City

GDF # ' ) Contact Phone
‘Date - o Manifolded {Y/N) - Test Times
DROP #

GRADE(S)

'GALI_..ON S

L AH .| TEMP.

. .\ TEMP. -
TIME * | - IN.H,0 oo ’

TIME . | IN.H,0 °F

1 min

2 min

32 min
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FIGURE &

Summary of Source Test Results -

SOURCE INFORMATION

Firm Name and Address

Firm Representative and Title

Phane Number:

Condition During Tests

Source:

Test Date:

Report Number:

Test Times:

Drop #1:

Drop #2:

Drop #3:

PROPOSED TP-201.1
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g " FIGURE 6 {continued)
"-Summary of Source Test Results -

" . OPERATING PARAMETERS .

TEST RESULTS AND COMMENTS:

. . o ' ITE A

DROP #1

DROP #2

DROP #3

REG.
CUMIT

GASOLINE GRADE

"GALLONS DELIVERED

VENT PIPE EXHAUST, SCF

VAPORS RETURNED TO CARGO TANK, SCF. -
PHASE | EFFICIENCY, VOLUME % =

N esemre——

S

o .Ea'ch bhlk gasoline drdﬂ;__)'_i_#..-sutj:jéc_t: 'to'fhis étandarc_l. |

TEST CONDUCTED BY: _

95.0%
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California Environmental Proteot'ion_Agency |
Air Resources Board

Vapor Recovery Test Procedure
PROPOSED TP-201.1A
Determination of Efficieﬁoy of
Phase | Vapor Recovery Systems of

Dispensing Facilities with
. Assist Processors

1 APPLICABILITY

Definitions common to all certification and test procedures are in:

- D-200 - Definitions for. ' :
o Certification Procédures and
Test Procedures for:
Vapor Recovery Systems

' For the purpose of thls procedure, the term "ARB" refers to the State of Cahforma Air
Resources Board, and the term "ARB Executive Officer” refers to the Executive
Officer of the ARB or his or her authorized representative or designate.

This procedure applies when the operation of an assist processor precludes the
application of TP-201.1.

PRINCIPLE AND SUMMARY OF TEST PROCEDURE
This is a mass balance test procedure. TP-201.1 is a volumetric test procedure.

During a fuel delivery, the volume of gasoline delivered from the tank truck to the
underground tank is recorded and the concentration of gasoline vapor returning to the
tank truck is measured. The weight of gasoline vapor discharged from the vent of the
underground tank and, if applicable, from the vent of the vacuum assisted secondary
processing unit during the same period is determined. The efficiency of control is
calculated from these determinations.
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3

3.1

3.2

BIASES AND INTERFERENCES . -

Bulk Delivery Vapor Leaks

Any vapor leak exceeding 21,000 ppm (as propane}, during the gasoline bulk
delivery, precludes the use of this method.

Cargo-Tank Performance

Gasoline cargo tanks exceeding the allowable daily performance standards
preclude the use of this method.

SENéITIVITY, RANGE, AND PRECISION

The minimum readability of the pressure gauges shall be 0.1 inches of water column.’

The minimum accuracy of the pressure gauges shall be 2 % of full scale.

EQUIPMENT AND SUPPLIES

(1)

For each vent including restrlcted vents and vents of any processrng units, a

‘positive displacement meter equipped with an automatic data gathenng system

that can differentiate direction of flow and records volume vented in sucha . T
manner that this data can be correlated with simultaneously recorded _—
hydrocarbon concentration data and a manifold for meter outlet with taps for an

HC analyzer, a thermocouple, and a pressure sensor.

-~

Use rotary type positive dlsplacement meter(s) with a back pressure limit (BPL)
less than:

1.10 inchés water column at a flowrate of 3,000 CFH down to
0.05 inches water column at a flowrate of 30.0 CFH.

Meter(s) Shall be equipped with taps accomaodating the following equipment:'
{1} taps on the inlet side for
(a) athermocouple with a range of O to 150 °F and
{b) & pressure gauge with a range providing absolute pressure -
readings within 10 to 90% of the range (more than one gauge
shall be used, if necessary) and
(2) taps on the inlet and outlet sides for a differential pressure gauge with

a range of O to < 2x BPL (i.e. full scale shall be less than twice the
back pressure limit).
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6.1

(2)

Wherever in this procedure the use of a "thermocouple” is specified, another
equally effective temperature sensing device may alternatively be used.

Coupling for the vent vapor line to connect the gas meter. Coupling to be sized

- for a minimum pressure drop.

(3)

(4) -

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 sngmflcant

.additlonal pressure drop on the system

Coupling for tank truck vapor return line with thermocouple, manometer, and HC

analyzer taps. Coupling to be the same diameter as the vapor return line.

. Wherever in this procedure the use of a "manometer"” is specified, anot_her

(5)

equally effective pressure sensing device may alternatively be used.

Coupling for tank truck fuel drop line with thermocouple tap Coupling to be the

" -same diameter as the fuel line.

e

Two (2) hy.drocarbon analyzers (FID or equivalent approved by the ARB .
.. Executive Officer) with recorders and with a capability. of measuring total .

gasoline vapor concentration of 100 percent as prooane Both analyzers to be :

. of same make and model .

(8}
(2)

(10}

(11)

{12)

Three (3) flexnble thermocouples or thermlstors (0 150°F) wnth a recorder

system.

Explosimeter
Barometer

Three manometers or other pressure sensing devices capable of measuring zero
to ten inches of water.

Thermometer

Analyzers for CO and CO, as needed for performance of incinerator procedures
per § 13.2,

CALIBRATION PROCEDURE

A record of all calibrations shall be maintained.

Analyzers

'Follow the manufacturer’s instructions concerning warm-up time and

adjustments. On each test day prior to testing, zero the analyzer with a zero
gas and span with a known concentration of calibration gas at a level near the
highest concentration expected. Perform an intermediate zero and span
calibration approximately 2 hours after the initial calibration and at any time a
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6.2

6.3

6.4

7.1

7.2

7.3

calibration drift is evident. Check for zero and span calibration drift at the end of
the test pericd. All calibrations and adjustments shall be documented.

Volume Meters
Meters shall be calibrated on an annual basis.
Pressure Transducers
Cahbrate pressure transducers prior to testing and immediately following the test
period with a static pressure calibrator for a range of -3 to + 3 inches water or
appropriate range of operation.
. Temperature Transducers
Calibrate temperature transducers every six months using ambient air, the

temperature of which is determined by a NIST traceable mercury-glass
thermormeter,

.PRE-TEST PROTOCOL

Location of Test Site

Prototype systems will be located within 100 miles of Sacramento for testing.
Other locations may be accepted at the discretion of the ARB Executive Officer.

Specification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of
liquid transfer episodes, volume and volumetric rate of liquid transfer, storage
tank volumes, etc. shall be done according to the principles of CP-201 § 5 for
the testing and evaluation of vapor-recovery equipment.

System and Facility Preparation
System equipment and components shall be completely operational and any

storage tanks involved in the test shall be filled to the appropriate volume a
minimum of 24 hours prior to the scheduled test.

" TEST PROCEDURE

The facility and system shall be prepared to operate according to any specified test,
challenge, and failure modes.

In this section, the term "vent” and the specified procedures for testing vents shall

also apply to any assist processor with which such procedures are compatible.
Procedures are specified for incinerator type assist processors. Any assist processor

: PROPOSED TP-201.1A page 4
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which is incoi‘npatible with the application of these procedures shall not be certifiéd
until the compatibility requirements of the certification procedures are met.

8.1 . Test Locations

8.1.1 Test Point 1 (Vapor Return) and
o .- Test Point 2 {Vent and/or Assist Processor)

(1

(2}

The test for underground fueling will be conducted under, as closely
as feasible, normal conditions for the station. .Normal conditions wull
mc!ude delivery time and station operating condmons

Connect manifold to outlet of posmve displacement meter and

resulting to system vent of underground tank using the coupler orif
the vent has a restriction, remove the restriction and connect the
coupler, manifold and the meter system to the vent and connect

restrictor to manifold outlet. If appropriate, connect another manifold

" and meter to the vent of the vacuum assisted secondary processing

unit, or, if appropriate, use E.P.A. methods cross-referenced in D-200.

- Use the test procedures set forth in § 13 2 for determ:natlon of
" incinerator em:ssnons : :

(3
(4
(5)

(6)

(7)

(8)

9

(10)

Connect the HC analyzer with rec.orde'r thermocouple and manofneter

- to the vent manifold. Calibrate the equ:pment in accordance w;th
8 8. ,

-Connect: the coupIers to the tank truck fuel and vapor return:lines..

Connect an HC analyzer with a recorder, a manometer and a
thermocouple to the taps on the coupler on the vapor return line.
Connect thermocouple to the tap on the coupler on the fuel line.

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

Check the tank truck and all vapor return line connections for a tight
seal before and during the test with the explosimeter. '

Record the initial reading of gas meter(s).

. Start fueling of the underground tank in accordance wi'th

manufacturers’ established normal procedure.

Hydrocarbon concentrations, temperature and pressure measurements
shall be recorded using stripchart recorders within the first 15
seconds of the unloading period. The gas meter reading is to be
taken at 60 second intervals. :
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8.1.2

8.1.2.1

{11) Record at the start and the end of the test barometric pressure and
ambient temperature.

(12) At the end of the drop, disconnect the tank truck from the
underground tank in accordance with manufacturers’ instructions
(normal procedure). Leave the underground tank vent instrumentation
in place.

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

(14) Disconnect instrumentation from the vent(s).

(15) Record volume of gasoline that is delivered.

(16) Record final reading of gas meter.

Test Point 3 {(Vapor Incinerator)

Specific. procedures arg provided below for testing incinerators due to the

complexity of such testing. Other types of assist processors, e.g9. -

adsorbers and condensers, are tested by the more conventional
hydrocarbon sampling and analytical procedures specified in other sections.
Incinerator Performance Specifications
Incinerator emissions shall be determined using the procedures of EPA '
M-2B, as outlined in this procedure, including any additional
requirements provided below.

Any incinerator shall be evaluated and tested to establish:

(1) a performance specification for carbon monoxide (CO)
emissions and

(2} performance specifications for other critical incinerator
operating parameters per CP-201 § 3 which reguires, in
part:

The results of evaluation and testing of the system, documented in
the certification test report, shall include:

{1) the identification of such critical system operating
parameters, .

(2) the performance specifications for such critical system
operating parameters, and
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81.2.2

(3) the specification of requirements for indicating gauges,
detection devices, and alarms.

Challenge and failure mode festing shall be performed to establish

-system sensitivity to and performance specifications for the following

variables: a
(1) | - storage tank ullage at start of liquid tranefer _
(2) ~...volume and \rolurrlet'ric rate of,-liquid transfer
(3) - number of nozzles in simultaneous use and
(4) indi\ridual nozzle 'dispensing rates.

Compllance with the mcrnerator performance speclfrcatrons shall. be

- determined per CP- 201, as apphcable

Incmerator Samplmg Parameters

A prellmlnary evaluation of mcmerator operation shall be conducted to

. determine data collection intervals for time and parameter magnitude -

for each parameter Such intervals shali be chosen to provide

" calculated estimates of incinerator mass emissions factors which’
- differ by no more than + 10% from actual based on eng:neermg
judgment ' = : :

Data for each parameter shall be collected on such |ntervals

Collect and record incinerator data for all of the parameters required
to make a determination per EPA M-2B, with additional requirements
for auxiliary fuel to expand the applicability of EPA M-2B:

Vin = total inlet volume entering vapor incinerator
(SCF)

Vigcility = ir\Iet volume from the facility vapor space (SCF)

Vil = inlet volume of auxiliary fuel (SCF)

Vot = vapor incinerator outlet volume (SCF}

N = number of carbon atoms in each molecule of

calibration gas

[HC)eiity =  hydrocarbon concentration of inlet volume from
the facility vapor space (volume fraction)

[HCley = hydrocarbon concentration of auxiliary fuel
{(volume fraction)
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8.1.2.3

8.1.2.4

8.1.2.5

[HCl,,:+ = vapor incinerator outlet hydrocarbon
concentration (ppm)

[CO,] = vapor incinerator outlet carbon dioxide
concentration (ppm)

[CO] =  vapor incinerator outlet carbon monoxide
concentration {ppm)

-Based on an engineering evaluation of a subject incinerator, the ARB

Executive Officer may allow simplifying assumptions to be used in
place of actual data collection. For example, for auxiliary fuel, it is
often possible to use data from the fue! supplier.

Incinerator Visual Inspection

Visual Inspection. Any visible emissions except for steam, from vapor
incinerators are an indication of poor combustion. An incinerator shall
not emit air contaminants {not including moisture) in such a manner
that the opacity of the emission is greater than 10 percent for a
period or periods aggregating more than one minute in any 60
consecutive minutes; or greater than 40 percent opacity at any time.
Should such visible emissions from the exhaust be detected, the
control system is unacceptable and the problem must be corrected
and an application made to the ARB Executive Officer for
reconsideration for certification.

Incinerator Exhaust Sample Location

The vapor incinerator exhaust sample must be taken from the exhaust
stack down-stream of the burner far enough to permit complete
mixing of the combustion gases. For most sources, this point is at
least eight stack diameters downstream of any interference and two
diameters upstream of the stack exit. There are many cases where
these conditions cannot be met. The sample point shall be no less
than one stack diameter from the stack exit and one stack diameter

above the high point of the flame and be at a point of maximum

velocity head. Vapor incinerator emissions shall be monitored for a
24 hour period beginning at the time of the first dispensing period.

Incinerator Inlet Sample Location

The vapor incinerator inlet sample and temperature and pressure
measurements must be taken from a sample manifold attached to the
inlet side of the volume meter which has been inserted at a break in
the inlet line. The installation of test equipment shall not interfere
with the norma! operation of the vapor incinerator. Unaltered sample
shall be returned to the sample manifold.

PROPOSED TP-201.1A page 8
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8.2 . General Sampling Parameters

‘The test team shall collect and record frequent periodic or continuous _
~ ‘measurements of the following sample gas variables shown in hexagon outlines
~in Figure 1: :

" HC

co

o Co,
v

T

= Hydrocarboh Concentration

= Carbon Monoxi‘de Concentrat_ion'
= Carbon Dioxide Coni;entratibn

= Volume |

= Préssuré

= Temperature -

9 . QUALITY ASSURANCE / QUALITY CONTROL -(QA/QC)

- Calibration Gases

o

(2)

. Calibration gases are classified into three types: -

Standafd Reference Materials

These are primary standards to which all other standards shall be
traceable. For any substance for which no standard reference material
is obtainable, a calibration gas of the highest level of accuracy and
precision obtainable shall qualify as a standard reference material,
subject to approval by the ARB Executive Officer.

A standard reference material, which normally is kept at a main
laboratory, qualifies as an intermediate standard and as a working
standard, too. :

intermediate Standards

These are secondary standards which shall be assayed versus the
corresponding NIST-SRM once every six months with a concentration
difference which is no more than one percent of the results for the
NIST-SRM. An intermediate standard container which does not meet
its assay requirement shall be taken out of service. To re-enter

* service, the intermediate standard container shall be recharged and

meet its assay requirement.

An intermediate standard, which normally is kept at a branch
laboratory or a shop, qualifies as a working standard, too.
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(3) Working Standards

‘These are tertiary standards which shall be assayed versus the
corresponding intermediate standard before every test with a
concentration difference which is no more than one percent of the
results for the intermediate standard. A working standard container
which does not meet its assay requirement shall be taken out of
service. To re-enter service, the working standard container shall be
recharged and meet its assay requirement.

A working standard normally serves for field calibration and testing.

All calibrations shall be performed with a calibration gas of at least working
- standard quality. Any cylinder is to be recharged or taken out of service when
the cylinder pressure drops to 10 percent of the original pressure.

Information on calibration gas containers shall be entered into a permanent log
identifying each container by serial number. Sufficient information shall be
maintained to allow a determination of the compliance status of each calibration
gas per these requirements; such information shall include for each container,
but not be limited to each: '

(1) date put in service,
(2) assay result, and
(3} date taken out of service.

10 RECORDING DATA

This section is reserved for future specification.
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CALCULATING RESULTS

Note: In addition to other required calculations, vapor recovery-s\/stem testresults |
shall be calculated in units of pounds of hydrocarbon emitted per thousand gallons

-of fuel transferred for any results which are expressible in such units.

~ Calculate all efficiency results to the nearest 0.1%.

~In this section, the term "vent” and the specified procedures for calculating resuits
 from vent data shali also apply to any assist processor with which such procedures
- are compatible. Procedures are also specified for incinerator type assist processors.’

1 1_;_1 :

o :'f11 1,

111

Any assist processor which is incompatible with the application. of these procedures
shall not be certified until. the compatrb:hty requrrements of the certn‘lcatlon

-procedures are met..

General Nomenclature :_f =
1 Parameters -
S General parameters are listed below .other parameters are defrned ;n. the
calculatrons or aIternatrve procedures : : : R
HC] e ':hydrocarbon concentratron (volume fracrlon). .
Vi o E measured volume of gases and vapors, |
P . = pressure, and ‘
T ) = temperature.
For any dispensing episode:
D = volume of liquid .dispensed, and
At E _. elapsed time of dispensing..
2 Subscripts |

Subscripts shall be used to distinguish parameters and modes of
measurement, e.9.:

= value of parameter "P" for subinterval "s" of

P(sre,t) ‘ . h i
dispensing episode "e" at test point "t".

PROPOSED TP-201.1A page 11




1.2

11.21

11.2.2

11.2.3

Any or all of these subscripts may modify a parameter, and for
consistency, subscripts will appear in the order given above, e.g.:

Plo.t) = value of parameter "P" for dispensing episcde "e" at
test point "t"; and

P, = value of parameter "P" for an entire test at test point
'l!t'l.-

Standardization-and Calibration of Parameters

Volume Standardization

Directly measured volumes (such as those diractly measured for
Test Points 2 and 3) shall be standardized as follows:

v = Va5 [ﬁ]
T 29.92
where )
\Y = volume corrected to standard conditions (ft3).
Vo, . = measured volume {ft3).
Py =  barometric pressure_(in. Hg).
P = differential pres.;;ure in sample line {in. water gauge).
T - = temperature of gas stream (°R).
Concentration

Each measured concentration of gas and vapor shall be corrected for any
analyzer zero and/or span drifts and shall be expressed as a volume
fraction (i.e. % or ppm).

Mass

Masses shall be calcu!ated from calibration data and measurements as
follows:

(335 x [HC] x V
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where:

m mass (Ib,,)
MW = molecular weight of calibration gas (b, /Ib-male) _
385 =_' standard volume of one Ib-mole at 528°R and 29. 92

-|n Hg

-Note 1 for manual data reduction: In general [HCI(e 4 will stabmze toa
steady value during a d:spensmg interval. if this is not the case, break
Viet) Al into "s subintervals and calcu!ate : :

_ N :.' s : 7 S
"=:‘_I'1..-'3 o \_/_Olu.m.e Calculations
: 1 1.3 Volume for Test Point 1 "(Va.par Retdrn)' o

_ -_"The volume for Test Pomt 1is not dlrectly measured and shali be o
.'-calculated as follows - : B

528 13. 6)
= 0.1337 G
Vi 01387 6) (327) [ —329.92 ]
where

Vi, | =  volume corrected to standard conditions.

G = gallons of'gasoline loaded.

Py =  barometric pressure {in. Hg).

P = - final pressure in storage or dellvery tank (in. water

gauge).
_ T = temperature of gas stream (°R).

T 11.3.2 Volume for Test Point 2 (Vent and/or Assist Processor)

This volume is directly measured and shall be standardized per & 11.2.1.
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11.3.3 Volume for Test Point 3 {Incinerator)

Note the possiblity forﬁsimplifying assumptions described in § 8.1.2.2.

11.3.3.1 Preliininary Incinerator Outlet Volume Calculations

Before calculating the vapor incinerator outlet volume, calculate the
following preliminary values:

(1)

(2}

(3)

(4)

inlet volume from the facility vapor space
Any inlet volume from the facility vapor space entering the
vapor incinerator is directly measured and shall be
standardized per § 11.2.1.

inlet volume of auxiliary fuel

Any inlet volume from auxiliary fuel entering the vapor

“incinerator is directly measured and shall be standardized

per § 11.2.1.

total inlet volume entering vapor incinerator

Vin .= Vfacility + Viual

Vin = total inlet volume entering vapor
incinerator {SCF)

inlet volume from the facility vapor

Vfacilitv =
space (SCF)
Viuel = inlet volume of auxiliary fuel (SCF}

inlet hydrocarbon concentration

(N [HClsacility Vtacility) * (N [HClgyer Vel
Vin

where:

[HC);, = inlet hydrocarbon concentration
entering vapor incinerator {ppm)
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11.3.3.2

N "= npumber of carbon atoms in each

molecule of calibration gas

[HCHtaciity = hydrocarbon concentration of

inlet volume from the facility
vapor space (volume fraction)

:[HC]_fue, = hydrocarbon concentration of

- auxiliary fuel (volume fraction)

Final lncinerator Outlet VoIUme Calculations

Calculate any vapor incinerator outlet volume: usmg the followmg _

equation:

Vout -

" where:

out

THClyy

- [C0,1

[CO}

300

| {HC},,, o
N [HClom+ [Co,1 + [CO] =300

: ‘= vapor mcnnerator outlet volume (SCF}

e number of carbon atoms in each molecule of
BRI cahbration gas o : :

= vapor mc:nerator outlet hydrocarbon
concentration (ppm)

= vapor incinerator outlet carbon d|0X|de
concentration (ppm)

= vapor incinerator outlet carbon monoxide
concentration {ppm}

= assumed background concentration lppm) of
Co,
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11.4 Efficiency
The efficiency is based on the vapor mass flux through three significant areas:
my3, = the mass flux through the vapor return line; |
m, = the mass flux through the vent and/or assist processor; and
ll'nm = the mass flux through the vapor incinerator.

The percent vapor recovery efficiency is calculated as follows:

Mgy~ Imgg) + myz)l
my1)

% wvapor recovery efficisncy = x 100%

PROPOSED TP-201.1A page 16
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14

15

REPORTING RESULTS

Note: In addition to other required results, vapor recovery system test results shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units.

This section.is reserved for future specification.

: ALTERNATIVE TEST PHOCEDURES

"'Test procedures, other than specified above shall only be used if prior wntten )
~approval is obtained from the ARB Executive Officer. In order to secure the ARB -
Executive Officer’s approval of an alternative test procedure, the applicant is. _
.- responsible for demonstrating to the ARB Executive Officer’s satrsfactron that the :
_-.alternatlve test procedure is equrvalent to thrs test procedure :

| {1 ) “Such approval shall be granted on a case- by—case basis only Because of
. - the evolving nature of technology and procedures for vapor recovery . - _
- systems, such approva) shall not be granted in subsequent cases wrthout a’

T new request for approval and a new demonstratlon of equivalency. :
§ B (2) *"Documentatlon of any such approvals, demonstratlons, and’ approvats shall

~* "be maintained in the ARB. Executlve Officer’s files and shall be'made
available upon request.
REFERENCES

This section is reserved for future specification.

FIGURES

This section is reserved for future specification.
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1.1

1.2

California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
PROPOSED TP-201.2
_Determination of Efficiency of

Phase Il Vapor Recovery Systems of
Dispensing Facilities

~ APPLICABILITY

"A set :_of _definitions common t'o aI! certification and test procedures is in:

D-200 Definitions for
' Certification Procedures and
Test Procedures for
Vapaor Recovery Systems

B = For the purpose of thls procedure the term “ARB" refers to the State of Callfornla Air .
“Resources Board, and the term "ARB Executive Officer” refers to the Executive
. Officer of the ARB or his or her authorized representative or designate.

General

This procedure applies to the determination of Phase il vapor recovery system
efficiency at dispensing facilities by mass balance principles. This procedure
applies to any vapor emissions associated with the dispensing of any fluid,
although it is written to reflect application to the hydrocarbon (HC) vapors
associated with the dispensing of gasoline.

Modifications

Modification of this procedure may be necessary for vapors and fluids other than
the hydrocarbon vapors associated with the dispensing of gasoline.

Any modification of this method shall be subject to approval by the ARB
Executive Officer.
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2.1

2.2

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The purbose of this test procedureis to determine the percent vapor recovery

efficiency for a vapor recovery system at a dispensing facility. The percent vapor

recovery efficiency is the percent of vapors displaced by dispensing which are

recovered by a vapor recovery system rather than emitted to the atmosphere.
Principle

This is done by simultanecusly measuring the vapor mass flux through four
significant areas:

.mm = the mass flux through openings at the dispensing interface,
. Mg = the mass flux through the vapor return line,

M, = the mass flux through the dispensing facility vent, and

my, = the mass flux through the assist processor.

The percent vapor recovery efficiency is determined as follows:

M2y - [Mz) + Myl

x 100%
[meg) + myl

% vapor recovery efficiency =

Summary

As required to determine an emissions parameter. and excépt where otherwise
specified, the equipment and procedures specified in the following test methods
shall be used. -

EPA Method 2A Direct Measurement of Gas Volume Through Plpes
. and Small Ducts

EPA Method 2B Determination of Exhaust Gas Volume Flow Rate From
Gasoline Vapor Incinerators

EPA Method 18 Measurements of Gaseous Organib Compound
- Emissions by Gas Chromatography

EPA Method 25A  Determination of Total Gaseous Organic Compound
Emissions Using a Flame lonization Detector

EPA Method 26B  Determination of Total Gaseous Organic 'Compound
: Emissions Using a Nondispersive Infrared Analyzer

PROPOSED TP-201.2 pags 2
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31

3.1.1

3.1.2

BIASES AND INTERFERENCES
Vehicle_ Biases and Interferences

o Inclusion of Vehiclés in Test Procedure =

A representative vehicle matnx shall be determined for the subject facllltv

l.accordmg to TP-201.2B.

. Exclusion of Certam Vehicle Results froin Test Results

" Include the following vehicles in this test procedure, but exclude results for -

- - such vehicles from any determinations of compliance with or violation of .
~the certification criterion. Report results for such vehicles separately, with’
a description of the likely causes for their failing to meet any reqmrements

‘ specn‘led be!ow _

8 For the purpose of determ:natnons of comphance with or vuolatlon of the
-certsflcatlon crlterlon, exclude vehicles with:

o :(1)3 non-conformance with other appllcable' requirements.

- results for vehicles with fl"plpe access zones whlch do not

~conform with applicable specifications and requirements

- {vehicles shall arrive at the facility with properly positioned
fillpipe caps and leaded fuel restrictors appropriate for each
vehicle);

{2) neon-conformance with vehicle feak check requirement,

Note: This vehicle leak check requirement may be waived, on
a vehicle-by-vehicle basis, upon determination by the ARB
Executive Officer that the vehicle matrix required by
TP-201.2A can not otherwise be filled.

This vehicle leak check requirement may be waived, on a
system-by-system basis, upon determination by the ARB
Executive Officer that the system is expected to always
maintain negative gauge pressure in all vehicle tanks during all
dispensing episodes.

results for vehicles which do not pass the véhicle leak check
requirement (>0.01 ¢fm); and ‘
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3.2

3.2.1

3.2.2

3.2.3 .

(3) non-conformance with sleeve Iéak check requirement, and
- ' -
results for vehicles with leak detector readings (per EPA Method oL
21) above 0.1% LEL within one inch {2.5 c¢m) outside the
sampling sleeve; and

{4) inadequate dispensed volume.

results for vehicles into which fess than four gallons are
dispensed.

Facility Biases and Interferences

Static Pressure Performance

The subject dispensing facility shall demonstrate compliance with the
appropriate static pressure performance standard as required by CP-201.,

Representative Facility Operating Matrix

The subject. facility shall operate within the matrix of conditions established
in the specifications of certification. See CP-201 § 3 and § 5.

During certification testing, any conditions of installation, operation, and

maintenance which deviate from such specifications, shall be recorded and

included as amendments to the specifications of certification. Subsequent ("' :
to such certification, any conditions which occur outside such e

. specifications (for any facility installed, operating, and maintained on the

basis of such certification) shall constitute a violation of the specifications
of certification.

Dispensed Liquid Characteristics

Some unusual situations may require a more extended calibration protocol

if, in a certain case, the speciation of vapors is significantly different than

that for gasoline vapors. Two alternative approaches, both of which must .
be demonstrated in practice and approved as modifications to this

procedure are suggested:

(1) calibrate all analyzers to appropriate dilutions of a Tedlar® bag sample
taken from the headspace of the facility involved in the proposed test,
or _

(2} use the same make and model of analyzer at each test point while

~ 'minimizing the amount of vapor taken from the vapor return line. At
the vapor return line test point, this may require a high flow (to
reduce time lag) sample extraction and return loop and a low flow {to
satisfy analyzer requirements) sample line from the sample loop to
the analyzer.

PROPOSED TP-201.2 page 4



3.3

Equipment Biases and Interferences

Alternatives to the required equipment can be as good or better in certain testing
circumstances. Such alternatives shall only be used subject to prior wntten
approval by the ARB Executtve Officer, as requ:red in § 13. :

A primary example of such an alternative is the use of NDIR instead of FID at

Test Point 1 for analyzing the sleeve sample. There NDIR can be used based on
~ data and documentation which show, to the satisfaction of the ARB Executive
- Officer, satisfactory control of. b:ases and mterferences -due to the use of the

eqmpment : o

.'SENSETIVITY RANGE AND PRECISION

E '_The measurements of concentration and volumetnc parameters required by thls test

procedure are well W|th|n the hmlts of sensntw:ty, range and prec:snon of the speclfled

_-equ1pment

- E_'QUIPMENT' ,

e :.Equipment spec'ifications 'a"r'e -g'i've'n below. |

| --_.;:Fugure 1 shows the equnpment conflguratlon for test:ng at the four test poznts

e Flgure 2 shows detail of Some instruments and |mplements

5.1

Figures 3A and 3B show the design of the sampling sleeve for the dispensing area.
Hydrocarbon Analyzer

The range of any hydrocarbon analyzer shall be selected such that the maximum
concentration measured is no more than 90 percent of the range and the
average concentration is no less than 10 percent of the range.

Any sampling and analysis system using a non-dispersive infrared detector
(NDIR) shall be designed so that 100% of the sample that is extracted for
analysis can be returned, unaltered, to the sample manifold.

An analyzer with a NDIR with selected filters to block methane measurement
shall be used when the efficiency is to be calculated for non-methane
hydrocarbon and when the system under test is small such that extracting a
sample for a FID analyzer will affect the system operating parameters. When
using a NDIR instrument for total hydrocarbon measurements, a second channel
must be present to measure the methane concentration or the instrument filters
must be such that total hydrocarbon is measured.

Any sampling and analysis system using a flame ionization detector (FID) can -
not be designed so that 100% of the sample that is extracted for analysis can
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5.2

5.3

5.4

be returned, unaltered, to the sample manifold, because the operation of the FID
significantly alters the portion of the sample which is analyzed.

An analyzer with a FID may be used for the test when a measurement is for
total hydrocarbon and there is no requirement for returning sample, unaltered, to
the sample manifold. An important example is the total hydrocarbon
measurement on the diluted sample from a test sleeve which has captured
transfer emissions from the nozzle fillpipe interface. In this case, the transfer
emissions are on their way to the atmosphere normally, so there is no nsed to
return them to a sample manifold.

Carbon Monoxide Analyzer

-Use a NDIR analyzer for measurement of exhaust CO concentrations. To the

extent practical, the analyzer range shall be selected such that the maximum
concentration measured is no more than 90 percent of the range and the
average concentration is no less than 10 percent of the range.

Carbon Dioxide Analyzer

Use a NDIR analyzer for measurement of exhaust CO, concentrations. The
analyzer range shall be selected such that the maximum concentration measured
is no more than 90 percent qf the range and the average concentration is no
Iess than 10 percent of the range.

Volume

Use a calibrated positive dlsplacement gas volume meter or a turblne meter for
measurement of volumetric flow rate.

Use rotary type positive dlsplacement meter(s) with a back pressure limit (BPL)
less than:

1.10 inches water column at a flowrate of 3,000 CFH down to
0.05 inches water column at a flowrate of 30 CFH for a meter with a
rating over 1000 CFH and
0.70 inches water column at a.flowrate of 800 CFH down to
0.04 inches water column at a flowrate of 16 CFH for a meter with a
rating of or under 1000 CFH.
Meter(s) shall be equipped with taps accommodating the following eqﬁipme'nt:
(1) taps on the inlet side for
{a) a thermocouple with a range of 0 to 150 °F and
(b) a pressure gauge with a range providing absolute pressure

readings within 10 to 90% of the range {more than one gauge
shall be used, if necessary) and
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5.5

(2')“ taps on the inlet and outlet sides for a di:fferentiai pressure gauge with
a range of O to < 2x BPL (i.e. full scale shall be less than twice the .

back pressure limit) or any other range appropriate to allow detectron o

of a pressure drop greater than the BPL.

Pressure

_ “Use a pressure measuring devrce {transducer, inclined manometer or Magnahehc _
.gauge). with a design range suitable for the pressure being measured. The tap

for the pressure measurement shall be located on the sample coupllng attached

- to the inlet of the volume meter.

5.6

- Temperature

“Use a temperature measuring dev:ce (thermocouple or mercury in glass

":thermometer) with a design range suitable for the temperature being measured.

57

5.7.1.

' 5.7.1.1

5.7.1.2

5.7.1.3

~.:The tap for the temperature measurement shall be located on the sample "
. couphng attached to the inlet of the volume meter -

..-'Equlpment for Test Pomt T (Nozzle Sleeve)

e Vehicle Leak Check Equ:pment

Y The followan eqmpment is necessary to perform required vehzcie Ieakr

: checks; or to demonstrate that alternative equipment will perform
.-equwaiently (see "ALTERNATIVE TEST PROCEDURES" sectzon)

: F'Ilpnpe Interface

A fillpipe interface shall be used which provides a seal at the fillpipe
outlet except for:

{1) tubing for pressurizing the fillpipe and vehicle tank with nitrogen
and

(2} tubing for connection to a pressure transducer which can
register the pressure in the fillpipe and vehicle tank.

Flowmeter and Pressure Transducer
A flowmeter and pressure transducer shall be used which are
appropriately sized for measuring 0.01 cfm and one-half {0.5) inches
-water {gauge) at the fillpipe interface.

* Pressure System
The pressure system for the vehicle leak check shall consist of a
nitrogen bottle (2000 psig, commercial grade), a control valve for

regulating the bottle pressure to 1 psig, a needle vaive, two
Magnahelic gauges (0 - 30 and O - 10 inches water) for determining
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the pressure upstream and downstream of the needle valve, and a

hose for supplying pressure to the vehicie tank. The pressure system

shall provide for monitoring the pressure in the fillpipe and vehicle (
tank during the vehicle leak check.

5.7.2 Sleeve Leak Check Equipment

A volatile organic compound detector which complies with the
requirements of EPA Method 21 shall be used.

5.7.3 Iimplements
5.7.3.1 Sleeve

The sleeve is designed for vapor sampling at the dispensing area. The
design of the sleeve is shown in Figures 3A and 3B.

Other designs may be used which accommodate different dispensing
area geometries, subject to the requirement that other designs yield
no more pressure drop at five cubic feet per minute {cfm)} air flow
than the design shown. Compliance with this requirement must be
documented in the test report required in the section, "REPORTING
RESULTS". -

The design shown has been tested, at 5 cfm with -0.005 "WC gauge
pressure inside the sleeve, during use in a balance nozzle application.
The comparison standard may differ in other dispensing geometries. AN

-

5.7.3.2 Sleeve Sample Tubing

The sample tube connecting the sleeve to its instrumentation shall be
as flexible and lightweight as practical so that the behavior of the
nozzle operator is minimally affected by testing activities. It is not
necessary to return the unanalyzed portion of sample flow back to the
GDF vapor recovery system.

In general, only a portion of the sleeve flow is used for analysis. Most
analyzers sample at a flow rate far below the 5 cfm sleeve flow rate.
fn such a case, sleeve sample tubing must be configured so that a
portion of the sleeve flow is representatively sampled by the analyzer
at conditions suitable for the analyzer requirements.
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5.7.33

5.7.3.4

-574

5741

5.7.4.2

5.7.4.3

5.7.4.4

Sleeve Sample Pump '

Note: The sample flow rate must always be high enough to
prevent the sleeve leak check from reglsterlng more than O. ‘I% LEL
(2,100 ppm as propane).

Use a carbon vane (or equivalently non-contamlnatmg) pump to . :
minimize contamlnatlon of the sample. SR

The pump must be capable of pulling about'5 cfm, but lower flow

rates are acceptable subject to the following requirement:

The pressure drop is typlcally a few lnches Hg, dependmg on tublng

- -and flttlngs

Other Sampllng Implements .

‘The sample schematic (Figure 2) _réquirérs, in flow order frdm fhe’ S
 sleeve: (1) a water knock-out, (2) a Balston filter, (3) a pressure tap, B

(4) an adjustable bypass valve for vapor return to the GDF (not ~

- necessary for sleeve samphng) (5) a rotameter and (6) a FID samnle .
_inlet filter.’ o, : _

" Instruments

Hydrocarbon Concentration

Use an FID with full scale values of 1.00% and 10.0%. Perform span
and calibration checks with propane standards.

Volume (See § 5.4)

Pressure

A transducer with an initial design range of 0 - 1.00 "WCina
manometer or Magnahelic gauge, depending on the sleeve tubing
chosen. The tap must be near the HC instrument inlet.
Temperature

A transducer with an initial design range of 0 - 150°Fin a

thermocouple design, depending on the sleeve tubing chosen. The
tap must be near the HC instrument inlet. ~
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5.8
5.8.1

5.8.1.1

5.8.1.2

5.8.1.3

5.8.2

5.8.2.1

5.8.2.2

5.8.2.3

5.8.2.4

‘Equipment for Test Point 2 (Vapor Return)

Implements

Indine Plumbing
Design goals for plumbing arrangements, regardless of GDF, are:

(1) practically minimize length of vapor return line between sleeve
and sample point,

(2) practically minimize pressure drop across in-line plumbing, and

- (3} return any unanalyzed sample to.the GDF vapdr return line.

Fittings

Plumbing shall be designed for easy adaptability to co-axial, twin
hose, and any other GDF configurations which may be encountered.
A one inch (i.d.) ball valve shall isolate the vapor return fine from
other implements.

Other Sampling Inpplements

The sample schematic (Figure 2) requires, in flow order from the
sample manifold: (1) a vapor/liquid separator, (2) a fine-particulate
matter filter, (3) a pressure tap, (4) an adjustable bypass valve for
vapor return to the sample manifold (not necessary for sleeve
sampling), and {5) a rotameter. The sample line shall be of inert
material (teflon is preferred). The sample pump will be a stainless
steel bellows type. T o :

Instrurhents

Hydrocarbon Concentration

Use a NDIR with a full scale value of 100.0%. Span and calibration

- checks shall be performed with appropriate propane standards.

Volume {See & 5.4)
Pressuré

Use a transducer with an initial design range of 0 - 10.0 "WC in a

‘manometer or Magnahelic gauge design.

Temperature

Use a transducer with an initial design range of 0 - 150°Fin a
thermocouple design. '
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B9 'Equipment for Test Point 3 (Vent)
5.9.1 Implements
5911 Indine Plumbing -

Unanalyzed sample shall be returned to the system to avo#d
perturbatlon of the system pressure

5.9;._1._2 - - QOther Samplmg Imp!ements

The sample schematic (Figure 2) requires, in flow order from the
sleeve: (1) a water knock-out, (2) a Balston filter, (3) a pressure tap,
(4} an adjustable bypass vaive for vapor return to the GDF, ’
and (5) a rotameter. A FID sample inlet filter is not required.

.5:.9'.2 Instruments

' 5921 B . Hydrocarbbh.Concentration | | ‘ o _ R
Upstfeam from any final point of release to the atmosphere, use a'
NDIR with a full scale value of 100.0%, or a lower value which is
known to be abovg the maximum concentration possible at test -
conditions. Perform span and callbratlon checks with appropriate
propane standards S _

a Downstream from any fmal ponnt of release to the atmosphere, an FID
may be used with a full scale value of 100.0%, or a lower value
which is known to be above the maximum concentration possible at
test conditions. Perform span and calibration checks W|th approprlate
propane standards oo

5.9.2.2 Volume {See § 5.4)
5.9.2.3 Pressure

Use a transducer with an initial design range of 0 - 10.0 "WC i ina
manometer or Magnahehc gauge design. ‘
.5.9.2.4 Temperature

Use a transducer with an initial design range of 0 - 150°Fin a
thermocouple design.

5.10 Equipment for Test Point 4 {Assist Processor Exhaust)

See section, "ALTERNATIVE TEST PROCEDURES“ if equipment specrfled above
is not applicable.
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6

6.1

6.2

6.3

6.4

7

7.1

7.2

7.3

CALIBRATION PROCEDURE

A record of all calibrations shall be maintained.

Analyzers al

Foliow the manufacturer’s instructions concerning warm-up time and
adjustments. On each test day prior to testing, zero the analyzer with a zero
gas and span with a known concentration of calibration gas at a level near the
highest concentration expected. Perform an intermediate zero and span
calibration approximately 2 hours after the initial calibration and at any time a
calibration drift is evident. Check for zero-and span calibration drift at the end of

the test period. All calibrations and adjustments shall be documented.

Volume Meters

Meters shall be calib'rated on an annual basis.
Pressure Transducers

Calibrate pressure transducers prior to testing and immediately following the test
period with a static pressure calibrator for a range of -3 to +3 inches water or

-appropriate range of operation.

Temperature Transducers

Calibrate temperature transducers every six months using ambient air, the

temperature of which is determined by a NIST traceable mercury-glass

thermometer.

PRE-TEST PROTOCOL

Location of Test Site

Prototype systems will be located within 100 miles of Sacramento for testing.
Other Iocations may be accepted at the discretion of the ARB Executive Officer.-

Specification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of
liquid transfer episodes, volume and volumetric rate of liquid transfer, storage
tank volumes, etc. shall be done according to the principles of CP-201 § 5 for
the testing and evaluation of vapor recovery equipment.

System and Facility Preparation

The required preliminary evaluation shall set the final requirements for facility

preparation. The dominant principle shall be that testing activities minimally alter
facility and system conditions. As the installation of test equipment can alter
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facility and system values for critical parameters, the foliowing final preparation
procedures shall be applied, subject to determination by the ARB Executive

- Officer of more effective alternatives for some procedures and the only practlcal
alternatives for other procedures:

(1) Install all equipment and wait at least 16 hours before testing. Until
then, provide conditions which minimally disturb facility and system
operations due to the presence o_f_ such equipment for such time; or

Warning: the following alternative shall only be used aftera

is the only system parameter disturbed by equipment installation -
1 and that volumetric flow from the system can be monitored by
procedures which minimally disturb facilit_y and system operations.

determination, per the preliminary evaluation, that system pressure .

(2) install all equipment and wait until a determination of a flow of

' ‘0.1 ACF from the system before testing. Until then, provide
conditions which minimally disturb facility and system operatlons due
to the presence of such equipment for such t;me

g 'TEST PROCEDURE . -

' The facility and system shall be prepared to operate accordmg to any. specufled test
c chailenge, and fallure modes . .

In this section, the term vent" and the specified procedures for testing vents shall
also apply to any assist processor with which such procedures are compatible.
Procedures are also specified for incinerator type assist processors. Any assist
processor which is incompatible with the application of these procedures shall not be
certified until the compatibility requirements of the certification procedures are met.

8..1 Test Locations
Figure 1 illuétrates mass flux test locations.
- 8.1.1 Test Point 1 {(Nozzle Sleeve)
8.1.1.1 Vehicle Leak Check Procedure
The following procedure is necessary to perform required vehicle. leak
checks; or to demonstrate that an alternative procedure will perform

equivalently (see "ALTERNATIVE TEST PROCEDURES" section).

(1) Connect equipment for vehicle leak check to vehicle
fillpipe.

(2) Open main valve on the nitrogen supply bottle and adjust
the needle valve until the pressure in the filipipe reaches
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one-half (0.5) inches water (gauge). If such pressure can
not be maintained for 15 seconds, record an unacceptable ,
vehicle leak for the subject vehicle. -

(3) Determine the leak rate by either timing a volume of 0.1 ft3
or by observing for 15 seconds, whichever results in a
smaller volume being transferred to the vehicle tank.
Record readings.

-(4) -Disconnect equipment from the vehicle fillpipe and proceed
with further test procedures.

(5) If a leak-rate greater than 0.01 cfm, record an unacceptable
vehicle leak for the subject vehicle.

Two alternative procedures, for which equivalency has been
demonstrated, are:

(1) Compression Procedure

(a) Use a vapor tight, sealed, compressible device with an
attached pressure gauge and seal the device against
the vehicle fill pipe interface.

(b) Compress the device in a repeatable and controlled
manner and record readings from the pressure gauge.

(c}) Determine vehicle leak check status by comparing
pressure readings with a calibration chart which must
be developed independently, for each compression -
device and tester, as specified below:

{i) Perform the specified vehicle leak check
procedure and the alternative compression
procedure on a series of vehicles.

(i) Correlate the readings from the specified vehicle
leak check procedure and the alternative
compression procedure which relate to passing
and failing the vehicle leak check requirement.
Include all significant variables in the correlation.

(i) Construct a calibration chart from the
correlations in (i), indicating those readings from
the alternative compression procedure which
correlate with passing and failing the vehicle leak
check requirement.
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8.1.1.2

{2) De-compression Procedure

~(a) Prepare to listen for a sound of vapor de-corhpressio'n'
from the vehicle tank and fillpipe, before removing a -
vehicle fillpipe cap. :

(b} Remove the cap in a quick, repeatable, and contro!led
manner and listen for a sound of vapor :
‘de-compression from the vehicle tank and fillpipe.

-Record a positive or negative reading of the ’
occurrence of such sound when the cap is removed.

{c) Determine vehicle ieak check status by comparing

- _positive readings with a calibration chart which must
be developed independently, for each de- compress:on
,tester, as specified below:

(i)  Perform the specified vehicle leak check
procedure and the alternative de-compression
procedure on a series of vehicles.

i) Correlate the readings from the specaﬁed vehlcle. :
: leak check procedure and the alternative -
-de-compression procedure which- _reiate to
‘. passing and failing the vehicle leak check
- requirement. include all sngmf;cant varlab!es in
- the correlatlon

(iin) Construct a calibration chart from the
correlations in (i), indicating those readings from
the alternative de-compression procedure which
correlate with passing and failing the vehicle leak
check requirement.

Sleeve Leak Check Procedure

At least once during each dispensing period and once during "hang
time” (as soon as practical after nozzle "hang-up”), readings must be
taken with a leak detector per EPA Method 21. If possible, adjust the .
sleeve so that readings are below 0.1% LEL {2,100 ppm as propane)
during within one inch (2.5 cm) outside the sampling sleeve.
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8.1.1.3

8.1.1.3(1)

Sleeve Test Procedure

The sleeve temperature and pressure measurements must be taken
from a sample manifold attached to the inlet of the volume meter on
the sleeve sampling system. The hydrocarbon sample shall be taken
at the exhaust side of the volume meter.

In the interest of reducing the amount of chart paper to be recorded
and read and reducing the wear on pumps, and at the discretion of
the ARB Executive Officer, the chart drive and pumps may be turned
off whenever the sleeve sample concentration drops below 100 ppm.
If this option is exercised by the test team, they must stand ready to
resume operation of all sampling equipment immediately after the
sample concentration climbs above 100 ppm. Also, the start and stop
times for such periods during which the chart drive is off must be
clearly marked on the chart record. See "ALTERNATIVE TEST
PROCEDURES" section.

The sleeve must be sampling around all potential vapor leak paths at
all times during testing including:

(1) dispensing periods; and

(2) "idle nozzle" periods
as explained below:
Dispensing Periods

The tester begins data collection for a dispensing period with the
insertion of the nozzle into the vehicle and continues until the end of
the "response time" which is defined per EPA Method 21 as follows:

Introduce zero gas into the sleeve until the analyzer reading has
stabilized, then switch quickly to the specified calibration gas’

(8 6.1). Measure the time interval from switching to attainment of
90% of the final stable analyzer reading. Perform this test sequence
three times, calculate the average, and define the result as the
"response time."” '

The nozzle user is to dispense normally and terminate dispensing in
the user’s customary manner. The tester shall also instruct the user
that upon deciding that termination is complete, the nozzle user shall

80 declare for the tester to hear.

To achieve this, and prior to nozzle insertion and for every dispensing
period, the tester shall provide simple, clear instructions to the nozzle
user. The instructions shall be the same for each nozzle user.
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18.1.1.3(2)

8.1.2

8.1.3

After hearing that the user has terminated dispensing, the tester waits
for the response time and then ends data collection for the dispensing
apisode.

The sleeve must always be at the fillpipe/nozzle interface for sample
collection during any dispensing period.

- Sample at a nominal flow rate of 5 cfm, or less subject to the
. requirement that the sleeve leak check is less than 0.1% LEL
‘L j(2 100 ppm as propane).

Idle Nozzle Periods
An idle nozzle period is any time othéfr t'h:an a dispensing period.

~ In the interest of improving the accuracy of idle nozzle data and .
reducing the wear on pumps, and at the discretion of the ARB
Executive Officer, idle nozzle data may be taken from vehicles other-
than those in the required vehicle matrix for efficiency testing. _
Accuracy can be improved and pump wear reduced by avoiding the

- need to frequently change sample pump speed (to change from one -
~ dilution for the higher concentration dispensing sample to another
dilution for the lower concentration idle nozzle sample). This option
shall only be allowed if an adequately representative sample of
~vehicles is used for idle nozzle samphng See "ALTERNATIVE TEST
'PHOCEDURES" sectlon

Test Point 2 (Vapor Return)

The vapor return line sample and temperature and pressure measurements
must be taken from a sample manifold attached to the inlet of the volume
meter which has been inserted at a break in the vapor return line. The
break is usually at the vapor hose connection to the vapor riser from under

‘the pavement. When options are available, the sampling location shall be

the shortest practical downstream distance from the nozzle to minimize
vapor condensation upstream of the sampling location. Unaltered sample
shall be returned to the sample manifold.

Test Point 3 (Vent and/or Assist Processor)

Test point 3 shall always be at the outlet from the vent riser. The operation
of test equipment shall not interfere with the normal operation of any valve
or vent.
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8.1.4

8.1.4.1

Test Point 4 (Vapor Incinerator)

Incinerator Performance Specifications

Incinerator emissions shall be determined using the procedures of EPA
M-2B, as outlined in this procedure, including any additional
requirements provided below.

Any incinerator shall be evaluated and tested to establish:

{1} a performance specification for carbon monoxide (CO)
emissions and

(2) performance specifications for other critical incinerator
operating parameters per CP-201 § 3 which requires, in
part:

‘The results of evaluation and testing of the system, documented in

the certification test report, shall include;

(1) the identification of such critical system operating
parameters,

(2) the performance specifications for such critical system
operating parameters, and

" (3) the specification of requirements for indicating gauges,
detection devices, and alarms.

Challenge and failure mode testing shall be performed to establish
system sensitivity to and performance specifications for the following
variables:

{1) storage tank ullage at start of liquid transfer

(2) volume and volumetric rate of liquid transfer

{3) number of nozzles in simultaneous use and

(4) individual nozzle dispensing rates.

Compliance with the incinerator performance specifications shall be
determined per CP-201, as applicable.
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8.1.4.2

4 _ 'Incin_erator Sampling Parameters |

A preliminary evaluation of incinerator operation shall be conducted to
determine data collection intervals for time and parameter magnitude
for each parameter. Such intervals shall be chosen to provide -
calculated estimates of incinerator mass emissions factors which
differ by no more than = 10% from actual, based on engmeermg

- judgment.
| 'Data for each parameter---shali be collected on such intervals.

. Collect and record incinerator data for a!l of the parameters reqwred

to make a determination per EPA M-2B, with additional requirements

- for auxuhary fuei to expand the apphcablhty of EPA M-2B:

: Vi, ' = 'total inlet volume entenng vapor mcmerator“ .
o (SCR) o
o _Vfa.c.mw_.._ = inlet volume from the facmty vapor space (SCF)
Vil = | mlet volume of auxmary fuel (SCF) | |
: _Vdut:' = vapor sncmerator'outlet volume (SCF)
_. N = number of carbon atoms in each molecule of

calibration gas

[HCltaeiiy =  hydrocarbon concentration of inlet volume from
-the facility vapor space {(volume fraction)

[HClq = hydrocarbon concentration of aux:llary fuel
(volume fraction) :

HCl,,y = vapor incinerator outlet hydrocarbon
concentration (ppm)

[CO,1 - = vapor incinerator outlet carbon dioxide
~ concentration (ppm),

[CO] ~ = vapor incinerator outlet carbon monoxide
' concentration {ppm)

Based on an engineering evaluation of a subject incinerator, the ARB
Executive Officer may allow simplifying assumptions to be used in
place of actual data collection. For example, for auxiliary fuel, it is
often possible to use data from the fuel supplier.
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8.1.4.3

8.1.4.4

8.1.4.5

Incinerator Visual Inspection

Visual Inspection. Any visible emissions except for steam, from vapor
incinerators are an indication of poor combustion. An incinerator shall
not emit air contaminants {not including moisture) in such a manner
that the opacity of the emission is greater than 10 percent for a
period or periods aggregating more than one minute in any 60
consecutive minutes; or greater than 40 percent opacity at any time.
Should such visible emissions from the exhaust be detected, the

-control system is unacceptable and the problem must be corrected

and an application made to the ARB Executive Officer for
reconsideration for certification.

Incinerator Exhaust Sample Location

The vapor incinerator exhaust sample must be taken from the exhaust
stack down-stream of the burner far enough to permit complete
mixing of the combustion gases. For most sources, this point is at
least eight stack diameters downstream of any interference and two

- diameters upstream of the stack exit. There are many cases where
these conditions cannot be met. The sample point shall be no less

than one stack diameter from the stack exit and one stack diameter
above the high pojnt of the flame and be at a point of maximum
velocity head. Vapor incinerator emissions shall be monitored for a
24 hour period beginning at the time of the first dispensing period.

Incinerator Inlet Sample Location

The vapor incinerator inlet sample and temperature and pressure
measurements must be taken from a sample manifold attached to the
inlet side of the volume meter which has been inserted at a break in
the inlet line. The installation of test equipment shall not interfere
with the normal operation of the vapor incinerator. Unaltered sample
shall be returned to the sample manifold.
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8.2

. 83.

9.1

. General Sémpling Parameters

" The test team shall collect and record frequent periodic or continuous
measurements of the following sample gas variables shown in hexagon outlines

“in Figure 1: '
.HC = Hydrocarbon Conce.ntration. |
CO | = Carbon Mondxidé'cdnceh‘t_r:ation -
Co, = Carbon Dioxide iConCentk_ation_
Y : = Volums |
P o = Pressure
T A -'. Témperétufé _

~ ' Other Sampling Parérﬁeteis'
- Test Point 1 (Nozzle Sleeve)
“ Dispensed Fuel Vapor Pressure

Dispensed Fuel Volume

. Test Point 2 (Vapor Return)

Dynamic Back-Pressure as Found
Test Point 3 (Vent or Vapor Processor) '
Valve Cracking Pressure
Ph_ase | Delivery Descriptions
Test Point 4 (Vapor Incinerator)
Design Operating Parameters

Actual Operating Parameters

QUALITY ASSURANCE / QUALITY CONTROL {QA/QC) -
Analyzers
Perform a comprehensive calibration in the laboratory every six months. Check

the analyzer with several known concentrations of calibration from reference
cylinders to determine linearity. :
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9.2

Calibration Gases
Calibration gases are classified into three types:
(1) Standard Reference Materials

These are primary standards to which all other standards shall be
traceable. For any substance for which no standard reference material
is obtainable, a calibration gas of the highest level of accuracy and
precision obtainable shall qualify as a standard reference materlal
subject to approval by the ARB Executwe Officer. :

A standard reference material, WhICh normally is kept at a main
laboratory, qualifies as an mtermed:ate standard and as a workmg
- standard, too.

{2) Intermediate Standards

These are secondary standards which shall be assayed versus the
correspending NIST-SRM once every six months with a concentration
difference which is no more than one percent of the results for the
NIST-SRM. An intermediate standard container which does not meet
its assay requiremgnt shall be taken out of service. To re-enter
service, the intermediate standard container shall be recharged and
meet its assay requirement.

An intermediate standard, which normally is kept at a branch
laboratory or a shop, qualifies as a working standard, too.

(3} Working Standards

These are tertiary standards which shall be assayed versus the
corresponding intermediate standard before every test with a
concentration difference which is no more than one percent of the
results for the intermediate standard. A working standard container
‘which does not meet its assay requirement shall be taken out of
service, To re-enter service, the working standard container shall be
recharged and meet its assay requirement.

A working standard normally serves for field calibration and testing.
All calibrations shall be performed with a calibration gas of at least working

standard quality. Any cylinder is to be recharged or taken out of service when
the cyhnder pressure drops to 10 percent of the original pressure.
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9.3

tnformation on calibration gas containers shall be entered into a permanent log

identifying each container by serial number. Sufficient information shall be

.maintained to allow a determination of the compliance status of each calibration

gas per these requirements; such information shall include for each container,
but not be limited to each: , :

{1} date putin sérvice,
(2) assay result,and
(3) date taken out of service.

Volume M_eters

Standard methods and equipment shall be used to calibrate the meters on an
- - annual basis. The calibration curves are to be traceable to NIST standards.

: .10 RECORDING DATA

©110.1

102

103
0 records.

10.4

o antten data records must be kept dunng testlng and kept by chain of custody

: '_ertten data records must contam all mformatlon used to calcu|ate and report o
- final results S : X

The final results must be vanflable by recalculatlon from the wrltten data '

These written data records must be kept permanentiy filed and available for
inspection.
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11 CALCULATING RESULTS . _ :

Note: In addition to other required calculations, vapor recovery system test results
shall be calculated in units of pounds of hydrocarbon emitted per thousand galions
of fuel transferred for any resuits which are expressible in such units.

Calculate aIII efficiency results to the nearest 0.1%.
11.1 General Nomenclature
- Figure 1 illustrates sorﬁe parameters specified in the calculations.
11.1.1 Parameters

General parameters are listed below, other parameters are defined in the
~ calculations or alternative procedures:

[HC] = hydrocarbon concentration {volume fraction),

Vi = measured volume o'f'gases and vapors, .

P =  pressure, and | ‘
T - | temperature. B ih—f

For any dispensing episode:

b = volume of liquid dispensed, and
At = - elapsed time of dispensing.
11.1.2 "~ Subscripts ‘

Subscripts shall be used to distinguish parameters and modes of
measurement, e.g.:

Pisey . = value of parameter "P" for subinterval "s" of
- dispensing episode "e" at test point "t".

Any or all of these subscripts may modify a parameter, and for
consistency, subscripts will appear in the order given above, e.g.:

Pty = value of parameter "P" for dispensing episode "e” at
test point "t"; and
P, = value of parameter "P" for an entire test at test point
ﬂtll- ) -
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11.2

11.2.1

._:1_1‘..'2_.‘2 i i

11.2.3

| Standardﬁzétion and Calibration of Parameters

Volume Standardization -

Directly measured volumes (such as those directly measured for
Test Points 1, 2, and 3) shall be standardized as follows:

T

Concentration -

T 29.92

oy o5

volume corrected to standard condltlons (ft3)

g measured volume (fts)

barometnc pressure (m_. _Hg}.

ditferential pressure in sample line (in. water gauge).

~ temperature of gas stream (°R).

Each measured concentration of gas and vapor shall be corrected for any
analyzer zerc and/or span drifts and shall be expressed as a volume
fraction (i.e. % or ppm).

Mass

Masses shall be calculated from calibration data and measurements as

foliows:

where:

Mw

385

(385 X [HCl x Vv

mass (b}
molecular weight of calibration gas {Ib/lb-mole)

standard volume of one Ib-mole at 528°R and 29.92
in. Hg
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11.3

- 11.8.1

11.3.2
11.3.3

11.3.4

11.3.4.1

Note for manual data reduction: In general, [HCl(, yy will stabilize to a
steady value during a dispensing interval. If this is not the case, braak
Vie.y into "s” subintervals and calculate:

M, 1) = (20_85-) X 12 ([HC](S.B.ﬂ X VCS,e,tl)

Volume Calculations

Volume for Test Point 1 (Nozzle Sleeve}

This volume is directly measured and shall be standardized per § 11.2.'1.

Volume for Test Point 2 (Vapor Return Line)

This volume is directly measured and shall be standardized per § 11.2.1.

Volume for Test Point 3 {Vent and/or Assist Processor)

This volume is directly measured and shall be standardized pef §£11.2.1.

Volume for Test Point 4 (Incinerator) |

Note the possibility for simplifying assumptions described in § 8.) 4.2,
Preliminary Incinerator Outlet Volume Calculations

Before calculating the vapor incinerator outlet volume, calculate the
following prellmlnary values:

(1} inlet volume from the facility vapor space
Any inlet volume from the facility vapor space entering the
vapor incinerator is directly measured and shall be
standardized per § 11.2.1.

(2) inlet' volume of auxiliary fuel
Any inlet volume from auxiliary fuel entering the vapor

incinerator is directly measured and shall be standardized
per § 11.2.1.
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“{3) total inlet volume entering vapor incinerator

Vv,

n
"Where:
L Viacility

' Vel

Viaciiity + Viuel

- total inlet volume entering vapor .

incinerator (SCF)

-~ inlet volume from the facility vapor -
~ space (SCF}

~inlet volume of auxiliary fuel (SCF) .

{4) iniéi-hydrocarbon concentration

_"IHC_]in' . =
ﬁrh_ei'e:' B

HCT,

IHijacility

[Hclfual

AN '[HCI-faciii&_ .Vfac':ility) + (N [HCltuel Viuel) o

o Vin'

= inlet'hydrocarbon concentration

entering vapor incinerator {ppm)

= number of carbon atoms in each
molecule of calibration gas

= hydrocarbon concentration of
inlet volume from the facility
vapor space {(volume fraction)

= hydrocarbon concentration of l
auxiliary fuel (volume fraction)
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11.3.4.2 Final Incinerator Qutlet Volume Calculations

Calculate any vapbr incinerator outlet volume using the following

equation:
V =V [HC]in
out " | N THCI oyt * [CO,] +[COT - 300
where:
Vout =  vapor incinerator outlet volume {SCF)
N = number of carbon atoms in each molecule of
calibration gas '
[HCl,,«+ = vapor incinerator outlet hydrocarbon
concentration (ppm)
[CO,] = vapor incinerator outlet carbon dioxide
concentration (ppm)
[Col = vapor incinerator outlet carbon monoxide
concentration (ppm)
300 = assumed background concentration {(ppm) of

Cco,
114 Dispensing Facility Vent Calculaiions

Vent emissions of HC at a dispensing facility must be apportioned to each
dispensing episode on a proportional basis of dispensed volume.

11.4.1 . Total Vent Emissions
Total vent emissions for all dispensing episodes:
mg = HC mass through mass flux area 3 (vent)

If the ARB Executive Officer determines that a portion of mj is due to
Phase | activity, then m; may be diminished by that portion.
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1142

| Apbortioned Vent Emissions

For any D_:
f(D,,my} =
M3 =

the fraction of vent emissions assigned to each
~ dispensing episode on a proportional basis of
dispensed volume. : :

(liquid volume dispensed); |
(all liguid volume dispensed during flux of mg)

-mg x (D mg)
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11.5

11.5.1

11.6.2

Individual Dispensing Episode Calculations

Processor and incinerator emissions of HC at a dispensing facility must be
apportioned to each dispensing episode on a proportional basis of dispensed
volume. Use the same apportionment algorithm as for the vent emissions above.

The term "dispensing episode” is used here to generalize the applicability of
these procedures.

Unless otherwise specified by the certification process, a dispensing episode
starts with the removal of a nozzle from a dispenser and ends with the start of
the next dispensing episode when the nozzle is removed again.

-1t is assumed that dispensing is into a vehicle fuel tank with a fillpipe test point

and a vapor return line test point, but these calculations also apply to, for
example, dispensing into surrogate tanks such as 55 gallon drums.

Mass fhrough a Given Test Point
For any dispensing episode:

Mio.1) = HC mass through a given test point
: Individuél Dispensing E;:isode Calculations

Each dispensing episode efficiency, E,, is calculated from the Mg 4):

Mie,2) ~ (Mie,3) * Mo, al 1509,

E
° IMg,2) + Mg, 1)l
-where:
Mg 1) = :che mass flux through openings at the dispensing
interface, _
Mg 2) = the'mass flux through the vapor return line;
Mye,3) = the mass flux through the vent and/or the assist
: processor; and
Mye,4) = the mass flux through the vapor incinerator.
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11,6 Effi ciency Test Result Calculatlon

For the tested vapor recovery equlpment the effrcrency test result E, for
“this procedure is: - j

where n" is the number of dlspens:ng eprsodes
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12 REPORTING RESULTS ' : {

Note: In addition to other required results, vapor recovery system test results shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units.

Report all efficiency results to the nearest 1%.

13 ALTERNATIVE TEST PROCEDURES
13.1 . General Alternative Test Procedures

'Test procedures, other than specified above, shall only be used if prior written
‘approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the ARB Executive Officer’s satisfaction that
the alternative test procedure is equivalent to this test procedure.

(1) Such approval shall be granted on a case-by-case basis only. Because
of the evolving nature of technology and procedures for vapor
recovery systems, such approval shall not be granted in subsequent
cases without a new request for approval and a new demonstration of ( .
equivalency. s

{2) Documentation of any such approvals, demonstrations, and approvals
shall be maintained in the ARB Executive Officer’s files and shall be
made available upon request.

13.2 Test Procedures for Determining incinerator Emissions
Incinerator emissions shall be determined using the procedures of EPA M-2B
with the additional requirements provided in TP-205.2.

14 REFERENCES

This section is reserved for future specification.

15 FIGURES

Figures 1 through 3, as captioned, are attached. Figure 1 shows the equipment
configuration for testing at the four test points. Figure 2 shows detail of some
instruments and implements. Figures 3A and 3B show the design of the sampling
sleeve for the dispensing area.
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FIGURE 2
Vapor Return Testing

pump particulate matter vapor/ liquid
' filter separator
D ‘ : "‘.. . H H s?mple |
= — - facilty
to atmosphere or facility sample -

p» b
facility

hack-pressure regulator ' retumn form
non-destructive

* | ' ‘ analyzers only

| inlet filter

HC
instrument

pressure temperature
instrument Instrument " rotameter
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| FIGURE3A | S

Nozzle Sampling Sleeve

TOP VIEW

spacerposts of inner piece
3/16" dlameter
5/32" long
12 sets @ 4 posts perset
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 FIGURE 3B
Nozzle Sampling Sleeve

SIDE VIEW
(Sectlon A-A of FIGURE 3A)

o 4
x x
outer piece of 3/32*
flexlble material
112 with1/3" holes
spaced 5/16" apart
x
o
1% 0, 0 0 © N
"'lO.o 0 O Z © Z O: 0:0:0:0 e 13/8" M
'|:|°l°o°ooo 9 o 0,8, -
Ih00 002 Ol oM D\
¢ e}
.|'nloo [+] o) fe] 0 ‘0'0|a'| '
D'a'oio 0 Qo2 O 8 °,0.‘-0 - 1
6!21(’):3 09 0%4 0, 30“3.“ . l
0 ]
.\ l:-u'lﬁ'o 0'9000 Qn 0'(0)10'9 /
—_ | "
h 4

Inner piace of 1/8" more rigid materlal
with 3/16" spacer posts
and 1/16" holes spaced 1/4" apart

This design can meet the performance specifications of this procedure,
any other design which meets such specifications is acceptable.
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Californi.a Enﬁ_ifonmenta! 'Protectid_n Agency
' Air Resources Board
' Vapdr -'Rec.overy Test P'roc;e;diure
 PACPOSED TP-201.2A
Determination of Véhicle '.Ma;t.rix for

Phase Il Vapor Recovery Systems of
Dispensing Facilities -

APPLICABILITY
. .'-Defihitions-common to all certification and test procé_dil_res"are in: .

D-200  Definitions for = .-

~ Certification Procedures and
- " Test Procedures fer . - .- i
" Vapor Recovery Systems =~ -

“For the purpose of this procedure, the term "ARB" ré‘fér_s "tt')_ the State of California Air
‘Resources Board, and the term "ARB Executive Officer” refers to the Executive '
Officer of the ARB or his or her authorized representative or designate.

“This test procedure can be used to determine the characteristics of a test fleet of
vehicles which, when tested by other test procedures, can yield data representative
of the total vehicle fleet. o T ' :

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

‘The sample of vehicles to be used in method TP-201 .2 for testing vapor control
_systems shall be made up of vehicles representative of the on the road vehicle
‘population in terms of vehicle miles traveled (VMT). This calculation procedure
produces such a representative vehicle matrix. - The distribution in terms of model
year can be derived from the VMT portion of the calculated input to EMFAC. EMFAC
is the ARB computer model for estimating on road motor vehicle emissions and is
administered by the Technical Support Division of ARB. Distribution in terms of
manufacturer can be derived from the number of registered vehicles for each make
and model year which can be obtained from the Department of Motor Vehicles.

PROPOSED TP-201.24 page 1



10

BIASES AND INTERFERENCES

This section heading is not applicable to this procedure.

SENSITIVITY, RANGE, AND PRECISION

This section heading is not applicable to this procedure,

EQUIPMENT

This'section heading is not applicable to this procedure.

CALIBRATION PROCEDURE

This section heading is not applicable to this procedure.

PRE-TEST PROTOCOL

This section heading is not applicable to this procedure.

TEST PROCEDURE

This section heading is not applicable to this procedure.

QUALITY ASSURANCE / QUALITY CONTROL {QA/QC)

This section heading is not applicable to this procedure.

RECORDING DATA

This section heading is not applicable to this procedure.
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11 'CALCULAT!NG RESULTS

| - The vehlcle makes and models and the number of vehlcles per celi in the examples -
below are for illustration purposes only. More cells and ‘other models and different
numbers of vehicles per ceil shall be mcluded at the d:scretlon of the ARB Executwe :

1991

- Offncer
114 :Vehlcle Make

. Obtaln the number of reg:stered vehlcles by manufacturer and by. model year

from the Department of Motor Vehlcles (DMV) The data shall resemble the
fo!!owmg T : : , , <

. Number of Reg:stered Vehlcles e __

MOD“E'L, & CHRYSLER FORD am o TOYOTA HONDA OTHER TOTAL

olegd o . _

109,563 - 344 867 334 974 . 218 577 1:9_1 ;174 378,731 1,577,886
1990 138,427 352 293 323 953 203 156 1,.89_;973 -_:460;90.61 '1',:_6_68;'7_08 :

PROPOSED TP-201.2A page 3



11.2

Vehicle Miles Traveled (VMT)

Obtain data for the projected vehicle miles traveled (VMT) in the current year
from EMFAC7EWT output. This is the vehicle population, trip, and VMT fraction
input data for EMFAC. The required data are the fractions of the total VMT by
each vehicle model year. The passenger car population for this data set is
divided into three groups; non-catalytic gasoline, catalytic gasoline, and diesel
powered. Use only the catalytic gasoline vehicles for this calculation. The data

will appear similar to the following:

MODEL
YEAR

1991

1990

1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
19877
1976
1975

- 1974

PERCENT OF VMT

6.9
10.5
10.7
10.3
9.3
8.2
7.4
6.7
6.0

5.2

4.7
4.1
2.9
2.4
2.0
1.5
1.1
0

Distribution of VMT by Vehicle Model Year

VERICLES PER 100 CAR TEST

6.9
10.5
10.7
10.3
9.3
8.2
7.4

6.7

6.0
5.2
4.7
4.1
2.9
2.4

.2.0

1.5
1.1
Y

11.3

The diesel vehicles are not fueled with vapor recovery equipment and shall not
be included in the matrix. The non-catalytic vehicles were produced before
1979 and most were built before fillpipe standards and vapor emission standards
were established for vehicles. They currently account for only 4% of the total
VMT’s and this fraction decreases each year.. So the non-catalytic vehicles also

need not be included in the matrix.

VMT per Make and Model Year

Muiltiply the VMT fraction for each model year (step 11.2) times the number of
registered vehicles by each manufacturer (step 11.1) for the corresponding
model year. The resulting products are proportional to the miles traveled by

each manufacturer’s vehicles, for each model year. -

PROPOSED TP-201.2A page 4



114 VMT per Make for All Years

Sum the products of step 11.3 for each manufacturer. These sums represent
the total VMT for each manufacturer. Select at least five manufacturers =
~ responsible for the highest VMT sums. These five (or more} manufacturers will
be used to establish columns in the matrix. A last column called "Others™ will
- include the vehicles from all other manufacturers. - o

1.5 Perfceﬁtage of Vehiclés'fur:each Model Year

Determine the number of vehicles from each model year which are required by
- the 100-car matrix. To do this, convert the VMT. fractions of step 11.2to"
~_percents by multiplying by 100%. These percent numbers also equal the . =

~--number of vehicles required in the 100-car test for each model year. “For - -
~.example if 10% of all VMT’s are traveled by 1990 model vehicles, the 100-car
" matrix would include ten 1990 vehicles. L e

"It is most accurate to maintain fractions through the calculations and round 1o
_whole vehicle numbers only at the last step of determining the matrix.. '~ -

118 . Percentage of Vehicles by Make for each Model Year

" .Obtain the fractions of registered vehicles by manufacturer for each model year.
“This shall be done for the five main manufacturers (step 11.4} and for the
- mOthers" total. -First, sum the numbers of registered vehicles of ali .
manufacturers for each model year. Second, divide this sum into the registered
vehicle numbers of each of the five main manufacturers and "Others" to get the
desired fraction. For example, a recent calculation yielded:

Percentage of Registered Vehicles by Mahufagturer for Each Model Year

 MODEL CHRYSLER FORD GM  TOYOTA HONDA OTHERS TOTAL

YEAR

1991 6.9 21.9A 212 - 13.9 12.1 24.0 100.0%
1980 8.3 21.1 19.4 12.2 11.4 27.6 100.0%
etc. . '
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11.7 Yearly Matrix Values

. Distribute the vehicles for each mode] year (step 11.5) among the six columns
{step 11.4). The number of vehicles assigned for each manufacturer shall be
Proportional to the fraction of registered vehicles (step 11.6) for each model
year. A recent exampie follows:

Number of Vehicles for 100-car Matrix by Manufacturer and Model Year

MODEL CHRYSLER FORD GM TOYOTA HONDA OTHERS TOTAL

YEAR . :

1991 0.48 1.51 1.46 0.96 0.83 1.66 6.9
1990 0.87 222 204 1.28 1.20 2.90 10.5
etc. :

PROPOSED TP-201.2A page 6



_j11.8

Vehicle Matrix

i ' The vehicle matrix shall be constructed per the requirements of the certification
_procedure. Examples for two such requirements are given below:

118

Vehicle Cell Limits

- The following example shows the results of constructing a vehicle matrix
for August 1992 with a ten vehicle cell limit. Any other matrix with another

cell limits, such as less than five vehicles per cell, shall be constructed in

the same manner.

‘Combine the data into groups of model years to_f,acili_tate filling_the, matrix
during the 100-car field test. ‘Beginning with the current year, add previous
years in succession until a maximum of ten vehicles accumulate in any cell. '

This group-of3_mode| years will form the first row of cells. Repeat this
process starting with the next preceding year to determine the group of -

- years for the second row of cells. Repeat until all previous years combined o

yield jess than 10 vehicles in any cell. This will normally require four rows.
of cells and the result wil! resemble the following table: E e

100 VEHICLE MATRIX
 AUGUST 1992

eM | TOYOTA . . HONDA . OTHER _ TOTALS
2 6 5 4 3 7 | 27 |
| 86-88 || 3 5 - 5 4 i 2 8 27
g2-85 4 2 4 I 3 2 7 24
77-81 1 '3 5 2 1 4 16 |
2 2 0 0 1 6. l
[ 100 |

Be careful when rounding to whole numbers of vehicles. This can resuit in
a matrix with slightly more or less than 100 vehicles. One can often
determine the best place to add or subtract a vehicle by comparing the
sums of rounded numbers and unrounded numbers for each row and

- column.

PROPOSED TP-201.2A page 7
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11.8.2

Special Cell Limits

Other cell limits shall be placed outside the totals for vehicle cell limits, as
required by the application of the certification procedure.

For exampie, a requirement for

"at least five vehicles with 89-92 model years with a vehicle tank
- --vapor return line entering the fillpipe.above the unleaded restrictor”

would place a "5" in a special limit column to the right of the "TOTALS"
column and in the "89-92" row. The row at the bottom of the table would
be unaffected except for the addition of a total cell for the sum of the
vehicles required by the special limit.

Regardless of the number of special limits required, the total number of

-vehicles in the matrix shall remain 100.

Be careful when applying special limits, or the resources required to find
suitable vehicies can be increased beyond practical limits.

PROPOSED TP-201.2A page 8
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S 12

ERS

_REPORTING RESULTS

Thls sectlon is reserved for future specrfucatlon

‘ALTERNATIVE TEST PROCEDURES

Test procedures, other than specrfled above, shall only be used if pnor wntten

-~ “approval is obtained from the ARB Executive Officer. In order to secure the ARB

Executive Ofﬂcer s approval of an. alternative test procedure, the applicant is -
responsible for demonstrating to the ARB Executive Officer’s satlsfactlon that the

. “'alternatwe test procedure is equwalent to thls test procedure

14

15

- ( ) Such approval shail be granted on a case- by-case basis only Because of
- " the evolving nature of technology and ‘procedures for vapor recovery.
. -'systems, such approval shall not be granted in subsequent cases w:thout a
= new request for approval and a new demonstratlon of equwalency

(2) ‘Documentatlon of any such approvals demonstratlons and approvals shall
-+ be maintained in the’ ARB Executlve Offrcer s flles and shall be made
- available: upon request e ,

--_'REFERENCES

‘ Thls section is reserved for future specrflcatlon

FIGURES -

‘This section heading is not applicable to this procedure.
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Califernia Environrnental " Pretectieh Agency
Air -Resourees Board
Vapor 'ﬁecovery | Test Procedure
PF&@P@SED | TP-zoi 213 | -
Determination of Flow vs. Pres'.s'ure 'I.‘-er'Equ'i'pment |n

Phase I Vapor Recovery Systems of
Dlspensmg Facnlltles :

1 -APPLICABILITY
: -‘A set of defmmons common to all certifrcatlon and test procedures is |n
D-200 Deflnltlons for S
Certification Procedures and
Test Procedures fer _
Vapor Recovery Systems S
" “For. the purpose of this procedure, the term "ARB" refers to the State of Callforma Air
Resources Board, and the term "ARB Executive Officer” refers to the Executive
Officer of the ARB or his or her authorized representatwe or designate.
1.1 General

“This procedure applies to the determination of flow versus pressure correlations
- for equipment in vapor recovery systems at dispensing facilities.

1 2 Modlficatlons

Any modification of this method shall be subject to approval by the ARB
Executive Officer,
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PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The purpose of this test procedure is to determine the flow VErsus pressure
correlations for equipment in vapor recovery systems at dispensing facilities.

The mass flux of fugitive emissions from a dispensing facility is the product of the
volumetric flow rate and the flow-weighted mass-per-volume concentration.

Flow versus pressure 6orrelations are based upon simulatneously collected data for
flow, pressure, and time. The data are collected from representative equipment used

in vapor recovery systems at dispensing facilities. The data are reduced to yield the
correlations.

For equipment uéed in vapor recovery systems at dispensing facilities, the correlations
can be used: :

(1) as performance specifications during certification,
(2) as compliance determinations after certification, and
{3) for quality assurance and quality control of manufactured equipment.,

Figures 1 through 3 are prbvided to illustrate some aspects of the principle and
Summary provided below. Figures are at the end of this document.

BIASES AND INTERFERENCES
Equipment tested for certification must be representative of the ‘equipment used in
actual installations of systems. :

DRAFT TP-201.28B page 2
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4 SENSITIVITY RANGE AND PRECISION |

4.1

'4.'__1-.-1

--4:1:.2

4.1.3

Sensmvrty :
Inclined Liquid Manometers and Electromc Pressure Meters :

'Maxrmum mcrementa[ graduatlons at, above, and beIow a pressure
observatlon shaH be 0 01 inches water co!umn {"WCQC). '

o Each such graduatlon shall be defmed as the resoiutlon, PRBS, ofa pressure
' observation. : : : :

- "The maximum blas shall be p!us-or-mmus one-half percent (:I:O 5%) of
: _full-sca!e o . _

Mechamcal Sprmg Dlaphragm Pressure Gauges
- The mmlmum dlameter of the pressure gauge face shall be 4 mches

ﬂ'Maximum mcremental graduatmns at above, and be|ow a pressure _
'observatlon shail be 0 05 "WC. D :

i "_Each such graduatlon shail be deflned as the resolutlon, PR,s. of a pressure o
L observatnon . : : : e

The maximum blas shall be plus-or-mlnus two percent (12%) of full-scale

Volume Flow Meters

. Maximum incremental graduations at, above, and below a volume flow

observation shall be:
(1) 0.01 mL/min = for 0.10 to 9.99 mL/min,
(2) 0.1mbUmin  for 10.0 to 99.9 mL/min, and
(3) 1 ml/min ~ for 100 to 999 letnin._

Each such graduation shall be defined as the resolution, Qg,,, of a volume
fiow observation.

The maximum bias shall be plus-or-minus two percent (+2%) of full-scale.

DRAFT TP-201.2B page 3
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4.2

4.2.1

4.22

4.3

4.3.1

Range
Pressure

“The pressUre specifications referenced in CP-201 are for +2.00 "WC to
. -8.00 "WC inches water column. :

The range for the pressure meter shall be the range which includes the
pressure specification, e.g.:

(1) for +2.00 "WC, the rénge shall be 0.00tc +10.00 "WC; and
(2) for -8.00 "WC, the range shall be  0.00 to -10.00 "WC.
Volume Flow
Tﬁe volume flow specifications referenced in CP-201 are for 0.0045 and
0.0063 cubic feet per minute (CFM). These specifications correspond to

127 and 178 milliliters per minute {mL/min).

The range for the volume flow meter shall be the range which includes the
volume flow specification. :

Precision
Pressure

The precision of a pressure observation shall affect the compliance status
of a system as described below, where:

Preq@a ™= pressure requirement, at a specified volume flow, per
the appropriate certification procedure, rounded to the
nearest integral multiple of PRres

and

Pobs@a = pressure observation, at the specified volume flow.

The precision for a pressure observation shall be one-half of Py,

PObs@Q shall be an integral muttiple of PRros

Non-Compliance with a pressure requirement shall be determined when, at
a specified volume flow:

PReq@Q' PObs@Q = PRes'

DRAFT TP-201.2B page 4
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432 Volume Flow

I - - B The precrslon of a volume flow observatron shall affect the comphance
T ' status of a: system as descnbed below where ' :

QReq@P = volume fiow requirement, at a specrfred pressure, per

the appropriate certification procedure, rounded to the |

nearest integral multlple of the resolution of QRBS,
and |
QObs@P = veiume' flow obser;/atien at the specified pr'es'sure.
| ‘The precision for a vo!ume fiow observatuon shaIl be one-half of Qnas
" Qops@p Shall be an mtegral multiple of Qﬁes

Non-Compliance ‘with.a volume flow requrrement sha1| be determrned
-when, ata specrfled pressure

Qﬂeq@P QObs@P = ORes
| 5 EQ'UIPMENT I | _. | i -
o ‘;' 51 Pressure Meters

At least two types of pressure meters can meet the specrficatlons of § 4

(1) ~ inclined liquid manometers and
(2 ‘electronic pressure meters using pressure transducers.
5.2 Volume Meters

At least four types of volume flow meters can meet the specifications of § 4;

(‘l_} : meters using soap bubbles,

2) meters using small calibrated pistons,

(3} meters usirrg hor wire sensors, and

(4) meters using acoustic displacement techniques.
5.3 "~ Nitrogen |

Use commercial grade nitrogen in a high pressure cylinder, equipped with a two-
stage pressure regulator and a one psig pressure relief valve.

DRAFT TP-201'.2B page 5
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5.4

8.1

Pressurized Ballast Tank

- -
A large pressurized ballast tank is required to smooth out any pressure surges L
from the nitrogen tank and reguiator. ' '
CALIBRATION PROCEDURE
Foliow manufacturers instructions,
PRE-TEST PROTOCOL
Establish that equipment tested for certification is representative of the equipment
used in actual installations of systems.
TEST PROCEDURE
Figure 1 shows examples of locations within the system of equipment to be tested.
Figure 2 shows examples of equipment to be testéd, depending upon the application
of the certification procedure.
Figure 3 shows an example of a test bench prepared for testing a vapor return valve
in a nozzle. oo
. K-
Steady Flow versus Pressure
(1) Assemble the test equipment as shown in Figure 3, but without
connecting the test item yet.
{a) Use volumetric flow and pressure meter ranges as required in
the procedure which applies to the test item.
{b) Cap the connection for the test item with a leak-tight seal.
{2) Leak-check the test equipment.
(a) Visually and manually check all fittings for proper assembly.
b) Slowly establish a stable gauge pressure at twice the maximum
required in the procedure which applies to the test item. -
{c) Check for leaks by applying soap solution around ali fittings and
by observing the pressure meter.
{d) If soap bubbles grow around fittings or if the pressure changes
by more than 0.1 "WC after stabilizing, then repeat (a) through
. _ P
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8.2

824

(d); it may be necessary to prov:de an |sothermal envrronment _
for the pressurized ballast tank, too.

@ Co_nneot the test item with a leak-tight connector as shown in Figure
(4_) o ) _ _Slowly establish a stable gauge pressme at the gauge pressure level

reqmred in the procedure whlch applles to the test item.

' '_(5) o Measure the flow wrth the ﬂow meter
Transmon Flow versus Pressure

_.'Transmon flow refers to the flow rate at wh:ch a transition occurs in the s!ope
" of the plot of fiow rate versus pressure for a valve tested. Compliance with a.
-performance specification for transition flow versus pressure must be’ '

‘ -dernonstrated both for openlng and closlng, as follows

Lo Ope_nm_g Trans:tlon Pressure '

()
ta) L

R

{2)
{(a)
{b)
(c)
(d)
(3)

Assemble the test equnpment as shown in Fagure 3, but wrthout
connectlng the test item yet ' o : :

Use volumetnc flow and pressure meter ranges as requrred :
|n the procedure whrch applres to the test ltem

Cap the connectlon for the test |tem wrth a |eak—trght seal

Leak-check the test equ1pment.

Visually and manually check all fittings for proper
assembly.

~ Slowly establish a stable gauge pressure at twice the

maximum required in the procedure which applies to the
test item.

" Check for leaks by applying 'soap solution around all fittings

and by observing the pressure meter.

" If soap bubbles grow around fittings or if the pressure

changes by more than 0.1 "WC after stabilizing, then
repeat (a) through (d); it may be necessary to provide an

_isothermal environment for the pressurized ballast tank,

too.

Connect the test |tem with a leak-tight connector as shown in
Figure 3
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8.2.2

{4)
(5}
(6)

(7)

Slowly establish a stable gauge pressure at 75% of the gauge
pressure level required in the procedure which applies to the test
item.

'Slow'h/ raise the gauge pressure to 125% of the gauge pressure
level required in the procedure which applies to the test item.

At 5% intervals of gauge pressure, measure and record the
gauge pressure in and the flow rate through the test item .

Plot the flow versus pressure and determine the opening
transition flow rate.

Closing Transition Pressure

(1)

(2)

(3)

(4)

(5)

(a)

(b)

{a)

{b)

(c)

(d)

Assemble the test equipment as shown in Figure 3, but without

© €onnecting the test item yet.

Use volumetric flow and pressure meter ranges as required
in the procedure which applies to the test item.

Cap the connection for the test item with a leak-tight seal.
Leak-check the test equipment.

Visually and manualiy check all fittings for propér
assembly.

Slowly establish a stable gauge pressure at twice the
maximum required in the procedure which applies to the
test item. :

Check for leaks by applying soap solution afound all fittings

and by observing the pressure meter,

If soap bubbles grow around fittings or if the pressure
changes by more than 0.1 "WC after stabilizing, then
repeat (a) through (d); it may be necessary to provide an

- isothermal environment for the pressurized ballast tank,
too. * :

.Connect the test item with a leak-tight connector as shown in

Figure 3.

Slowly establish a stable gauge pressure at 125% of the gauge

pressure level required in the procedure which applies to the test

item.

Slowly lower the gauge pressure to 75% of the gauge pressure
level required in the procedure which applies to the test itam.
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(6} At 5% intervals of gauge pressure, measure and record the
gauge pressure in-and the flow rate through the test item .

N Plot the flow versus pressure and determine the ctosmg
' transition flow rate. ' : _

- QUALITY ASSURANCE / QUALITY CONTROL (QAIO.C}

This sectlon is reserved for future specmcatron

RECORDING DATA

" This section is reserved for future specification.
~'CALCULATING RESULTS
'REPORTING RESULTS

'_'This‘ section is reserved for 'fu_tdre_ specification.

ALTERNATIVE TEST PROCEDURES

 Test procedures, other than SpBCIfled above, shall only be. used if prior written

approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the ARB Executive Officer’s satisfaction that the
alternative test procedure is equivalent to this test procedure.

{1) .Such approval shall be granted on a ease-by-case basis only. Because of
‘the evolving nature of technology and procedures for vapor recovery
systems, such approval shall not be granted in subsequent cases without a
new request for approval and a new demonstration of equivalency.

12) Documentatlon of any such approvals, demonstrations, and approvals shall
be maintained in the ARB Executive Offncer [ flles and shall be made
available upon request

REFERENCES

This section is reserved for futpre specification.

FIGURES

Figures are attached.
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FIGURE 1

Examples of Locations of Equihmént to be tested

1 *closed” Idle nozzle check valves
-2 "closed" overdill drain vaives

-3 . "closed" vent valves
o .' LRI - veh;t_val've or burner
lg : = : {some systams)
vent
dispenser
=z

nozzle
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FIGURE2
Examples of Equipment to be Tested

idle nozzles
overfill drains
vents

DRAFT TP-201.28 page 11
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FIGUREZ .

‘Example of a Bench Test

- flowrate .preisllre " {testitem) |
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California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
PROPOSED TP-201.2C
Determination of .Spilia‘gé' of

Phase !l Vapor Recovery Systems of
Di'spensing Facilities

- APPLICABILITY
. _ 'De_fir;iti_ons common to all cer_ti_ficétion and te_st'procedur'es are in:
©D-200 = Definitions for -
Certification Procedures and = .
‘Test Procedures for = - B
Vapor Recovery Systems

‘For the purpose of this procedure; the term "ARB" réfers to the Stata of California Air-

o " Resources Board, and the term "ARB Executive Officer” refers to the Executive -

Officer of the ARB or his or her authorized representative or designate.’

‘The procedure can be used for the determination of liquid spill frequencies and
quantities at dispensing facilities. This procedure can be adapted for use at other
facilities. ‘ ' - ‘

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

After the vapor recovery nozzles are inspected and determined to be in good working
order, as specified in CCR 94006, a pre-survey calibration of pours is performed.

This calibration will determine the areas of 1 mL, 5 mL, and 25 mL pours at the
location of the test. When the calibration is completed, vehicle fuelings are observed,
-and measurements are made to quantify any observed spills. '

in principle, it is possible to perform a cross-calibration between gasoline and some
less hazardous liquid, such as water. If this can be demonstrated in practice, to the
satisfaction of the ARB Exscutive Officer, then water may be used for spill calibration
at a test site. '

PROPOSED TP-201.2C page 1
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3.1

3.2

BIASES AND INTERFERENCES
Different pavements cén cause different results.

A calibration of pours shall be conducted at each test site. The gasoline shall be
poured on an area of the pavement which is representative of the pavement
where the majority of vehicle spills occur so that the results of the calibration of
Pour volume to area.can be.representative for each site.

The tester could subjectively select certain vehicles over others.

.-A_ consistent method of vehicle selection is described in the test procedure. The

tester must choose the first vehicle that appears in his/her field of view, for
which the fueling episode has not yet begun.

PROPOSED TP-201.2C page 2



y 4 SENSITIVITY, RANGE, AND PRECISION

4.1 g Sernsitivity

411

. Quantification of spill area is tediousand arduous for spill volumes less

Excldding Determinatio'n of Spillage <. 1 mL per Episode

i

- than. T mL, Research-and development (R&D) by the American Petroleum
- Institute (API) showed that: ' ‘

(1) By count, spill episodes less than 1 mL. account for 83% of all - .
spill episodes. : ' o B _

- {2) | By volume, spill episodes less than 1 mLaccount for 3% of all
spill volgmes. ; _ R _

" “Therefore, the ARB Executive Officer can exclude quantification of any spill -

which has an area corresponding to less than 1 mL on the calibration

e __curve. The calculated result for recorded spill data shall be divided by

(97%) to obtain a final result which is adjusted for quantification of

o . ‘excluded spills < 1mL, _ .t

Including Determinétidn of Spillage <. 1 mL per Episode

" "The ARB Eicecuti\}é“offic:er can indludé'quan'tif'icétion of ariy spill which has . -

an area corresponding to less than 1 mL on the calibration curve. With
additiona! resources devoted to calibration and data collection,
quantification can be extended to lower volumes. .

‘Further sensitivity and precision can be obtained by observing dripping

episodes and recording data using, as an approximation, 20 drops =1 mL.

Cost-effectiveness calculations for this option can interpolate from the

‘following estimate for the annual significance, in California, of an error of

1 drop of spillage for every 10 gallons dispensed:-

1 drop . 13.4 x 10° galloﬁs ‘0.8 gram 1 ton 59 tons HC
X X X =

10 gallons

year 7 20 drops 908 x 10° grams year

PROPOSED TP-201.2C page 3



4.2

4.3

Range

Calibration linearity depends upon pavement characteristics. During procedure
development, the area of a 25 mL pour was-chosen as a maximum calibration
area because of the following findings:

(1) Larger pour areas could be measured as the sum of smalier areas by
. the application of analytical geometry.

(2) Calibration lingarity is excellent (typically r2 = 0.999 +), allowing
confident extrapolation for even the largest spills reported in the API
study.

(3) A set of calibration pours (with a maximum of 25 mL/pour) adds only
0.4% to the estimated typical monthly spill volume at a dispensing
facility with a throughput of 100,000 gallons per month.

Precision

‘The typical 95% confidence interval for the mean of seven replicated calibration

pour areas during procedure development was +7%.

EQUIPMENT

(1)
(2)

(3}

(4)

(5)

(6) -

{7)

Data sheets (test calibration form, test data form), indelible pen, and clipboard.

Graduated cylinders (10 mL, 25 mL, and 100 mL).

Tape measure.

Gas can.

Absorbent substance (and safe, vapbr tight disposal confainer).
Dust pan.

Whisk broom.
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" 6 CALIBRATION PROCEDURE -

in principle, it is possible to perform a cross-calibration petween gasoline and some
- less hazardous liquid, such as water. If this can be demonstrated in practice, to the
_ satisfaction of the ARB Executive Officer, then water may be used for spill calibration

- at'a test site. -

61 Summary

e
L@

(3)

For every dispenéing facility, select spill observation locatibns'.'

‘For a representative spill observation location, measure three 1 mL
_.pours, three 5 mL pours and three 25 mL pours. ' '

Construct a calibration curve for t_he' representative spill observation
_location. ' " : o

Calculate the 95% confidence interval for one pour observation
-assuming a Gaussian distribution and applicability of_S'_cudent’s‘t

_.Statistic. Call this interval the "pour interval”.

Measure one 5 mi. pour for sach of the other spill observation
“locations. . )

{a)  If the result is outside the 'p'our‘ interval for any of the other spill

observation locations, construct another calibration curve for use
at such location. ‘

(b} -If the result is inside the pour interval for any of the other spill

observation locations, employ the calibration curve from the
representative spill-observation location for use at such location.
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6.2

Pouring Procedure

(1)

(2)

(3)

(4)

As required in the summary above, pour 1 mL, 5 mL, or 25 mL of
gasoline (from the 100 mL graduated cylinder) into the appropriate
graduated cylinder. (For the 1 mL and 5 mL pours, use the 10 mL

- graduated cylinder, and for the 25 mL pours, use the 25 mL

graduated cylinder.)

- Choose a spot-on the pavement where the majority of vehicle spills

occur, or a spot that is very similar (in smoothness, porosity, amount
of gasoline stains, exposure to'sun) to the pavement where the
majority of vehicle spills occur.

Using the tape measure, ocate a point 30 inches above the
pavement. '
Carefully pour the gasdline from the 30 inch height onto one spot.
Note that the pour shall be as close to a circular or eliiptical shape as
possible.
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6.3 Measuring Procedure

{1} In order to measure the area of the pour accurately and consistently,
the tester must recognize the four phases of a pour:

- @)
Yy
o).

- Ad)

- speed.

“The pour will spread, increasing in area at a relatively rapid

The rate of spread will decrease.

'.'The area WHI stabilize.

Evaporation will cause the pour to shrink.

. '(2)_ : 'The meaSurerhent- shall occur at phase 3,-the point at which the area .
' of the pour is no longer increasing, but not yet decreasing: :

(&)

)

. again, .

o A{e)

(d)

Using the tape measure, 'measu're the major axis or height (A} -

‘and minor axis or width (B) of the pour. - :

Record the dimensions on the Calibration Form. 1f the pour is in

. the shape of an ellipse or a circle, use the geometric formula for .
~-an ellipse {A x B x 0.785) to calculate the area. If the pour does

not resemble an ellipse or circle, abort the procedure and pour -

For the 5 mL and 25 mL pours, use absorbent substance (and

safe, vapor tight disposal container) to absorb the gasoline and

_clean it up with the whisk broom and dust pan.

Repeat the procedure until the required data has been collected
for up to three 1 mL pours, three 5 mL pours, and three 256 mL
pours.

6.4  Calculating Areas

{1} Calculate the average area of the up to three 1 mL pours by adding
‘the areas and dividing that sum by the appropriate number.

'(2) Enter this amount in the appropriate spébe on the Calibration Form.

{3) Repeat this procedure for the 5 mL pours and the 25 mL pours.
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8.2

8.2.1

PRE-TEST PROTOCOL

Inspect all the vapor recovery equipment that shall be used in the test. Verify that
the equipment is in good working order, is free from tears, slits, leaks or any other
defects which would substantially impair the effectiveness of the system, as specified
in Section 940086, Title 17 of the California Code of Regulations.

TEST PROCEDURE

Spill (Pour)} Calibration
- A calibration shall be performed for each spill cbservation Ioc'ation which has
characteristics which, in the judgment of the ARB Executive Officer, require a
Separate calibration for that location.
Spill Quantification
Measure and record the dimensions of all observed spills that occur during each -
episode of dispensing liquid into a vehicle. For the purpose of this procedure, a
dispensing episode includes:, '
(1} Removal of the nozzle from the pump,
(a) Spill or
{b} no spill.
{2) Dispensing of liquid into the vehicle. -
{a} Spill or
(b} no spill.
(3) Removal of nozzle from the vehicle and return of the nozzle to the pump.
(a) Spill or |
{b} no spill.

Select a vehicle for observation.

Choose the next vehicle that appears, for which the fueling episods is
about to begin.
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- 8.2.2

© g224

8.2.2.2

S Measure any spill(s).

©* The measurement shall occur at the point at which the area of the spill is
_no longer increasing, but not yet decreasing. ' :

Spills on the Pavement

'Apply the principles of analytical __geometry-_to._.méasure.-appropriate.
 .-lengths and‘-calculatethevarea-for each spill, e.g.: S '

o

(3)

{4)

{5}

If the spill resembles an ellipse, measure and record the major

- -and minor'axes (A & B; A = Bfora circle.).

aredgllipse = . L’_%._x.ﬂ

If the spill resembles a rectangle, measure and record the

distances between sides (W & H; W = H for a square.).

| 'arearectangle._. = (W xH)

If the spill does not resemble an ellipse or a rectangle, apply the

appropriate principles of analytical geometry for the shape the -

- spill most resembles (e.g. trapezoid, polygon, etc.).

‘As a last resort, apply mensuration to parallel thin strips of equal

width which are imagined to lie over the spill. For each strip,
measure the length between the two points on the perimeter of
the spill which are on the mid-line of each strip. The area of each
strip is calculated as a rectangular area. The area of the spill is
then the sum of the areas of the strips.

If the area of the spill less than 1 mL according to the calibration
line, ignore it.

Spills on a Vehiéle

-Record any spﬂls that land on a vehicle. All such spilis shall be
pre_sumed to have an average volume of 2 mL.

PROPOSED TP-201.2C page 8



8.2.3 Record the spill(s}.

Record the spill dimensions on the Data Form, and make a note of the
shape of the spill.

8.2.4 Complete measurement, calculation, and recording.

Do not initiate the next observation until all data has been recorded from
the previous observation.

8.3 Ancillary Data for each Vehicle Fueling Episode

- If time permits, after completing spill quantification:

(1)

2)

(4)

(5)

(6)

(7)

Record the time (hours:minutes) that dispensing of gasoline begins;
i.e. when the nozzle is removed from the pump and inserted into the
vehicle fill pipe.

Record the make, model, and estimated year of the vehicle.

Record the time that dispensing of gasoline ends; i.e. when the nozzle

is removed from the vehicle fill pipe and returned to the pump.

Record the number of gallons dispensed and:

- (@) whether a fill-up occurred,

(b)  whether a top-off occured, and
(¢} the number of shut-off clicks,
Record the spillage type.

(a) Pre-dispensing

(b} Dispensing

(c) Post-dispensing

Record other comments.

9 QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

To ensure accurate estimations of volume/area for each spill, the calibration shall

include 5 pours for each volume calibrated {1 mL, 5§ mL, and 25 mi) and shall be

performed as appropriate for each spill observation location at a test station.

PROPOSED TP-201.2C page 10
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0 RECORD]NG DATA

_' Record calubratlon data as mdncated on the Cahbratuon Form Record observatlons as
: mdlcated on the Data Form Hecord average volumes on the Calibration Graph

_ Record any unusual aspects of any spill which could qualtfy such spill as resultlng

~_from inappropriate use of the system equipment. If the ARB Executive Officer _

" determines that a spill resulted from inappropriate use of the system eqmpment then _
_ -exclude the results of that Splll from calculatlons be!ow o
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11 CALCULATING RESULTS

Note: In addition to other required calculations, vapor recovery system test results
shall be calculated in units of pounds of hydrocarbon emitted per thousand gallons
of fuel transferred for any results which ara expressible in such units.

11.1 Compiete the Calibration Graph.

(1) Find the average volumes of 1 mL; 5 mL, and 25 mL pours on the
Calibration Form.

(2) Calculate the natural logarithms of the average volumes of 1 mL,
5 mL, and 25 mL pours. :

(3) Plot the natural logarithms of these average areas against the natural
logs of the volumes on the Calibration Form.

11.2 Calculate the total gallons of gasoline dispensed.
(1) Find the s;Jm of the gallons dispensed, for each data form.
(2) Add the Gallons Dispensed column; this sum = X.

(3) Calculate total pounds of gasoline spatback or spilled, for each data
sheet.

(a) Convert the spill areas to volumes using the Calibration Graph.
(b) Calculate the sum of the volumes {of spills) in milliliters = alpha.

(c) Convert alpha to grams by dividing it by 0.8; this amount =
beta. '

(d) Convert bsta to pounds by dividing it by 454. This amount =
Y. and represents the total pounds of gasoline spatback and
spilled. :
(4} Adjust for spillage less than 1 mL per episode: Y, = Y/{0.97)

113 Calculate pounds of gasoline spatback and spilled
per 1000 gallons of gasoline dispensed.

{1) Gallons dispensed = X
(2} Pounds gasoline spatback and spilled = Y.

(3) Calculate (1,000)(Y,/X) -
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'REPORTING RESULTS

Note: In addltion to other reqLured results, vapor' rec':o'very system test results shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fueI
transferred for any results which are expressible in such units.

'Report the- ca!culated result, pounds of gasoilne spatback and spllled per 1000 gallons'

of gasolme dlspensed

: Report the number of spills (>1 mL) per 100 dlspensmg eplsodes

ALTERNATIVE TEST PROCEDURES

Test procedures, other than specn‘led above, shall only be used if prior written

"-approval is obtained from the ARB Executive Officer. In ‘order to secure the ARB

. Exascutive Officer’s approval of an alternative test procedure, the applicant is~
- responsible for demonstrating to the ARB Executive Officer’s. satxsfactuon that the

14

15

-' -_alternatlve ‘test procedure is equuvalent to thrs test procedure

(1) Such approval shall be granted on a case- by—case basv.s only. Because of
. - ‘the evolving nature of technology and procedures for vapor recovery
-.systems, such approval shall not be granted in. subseguent cases wnthout a.
new request for approval and a new demonstration of equivalency. :

(2) ‘Documentation of any such approvals, demonstratnons, and approvals shall
be maintained in the ARB Executive Officer’s files and shall be made
available upon request

REFERENCES ,
"A Survey and Analiysis of quu1d Gasoline Released to the Environment Dunng
Vehicle Refueling at Service Stations"

AP| (American Petroleum Institute) Publication No. 4498

‘Health and Environmental Smences Department

June 1989
FIGURES

FIGURE 1
Data Form
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FIGURE 2
Calibrati_on Form

Use one form for each spill observation location.
The area calculation provided assumes an ellipse,

FIGURE 3
Calibration Graph :

Typical results from development of this procedure are provided.

An actual working calibration graph for field use shall have axis divisions abouit
- ten times finer than this display graph. :

After calibration, a iline from the natural logarithm of an area observation is
constructed horizontally from the vertical axis to determine an intersection with
the calibration line; from which point a vertical line is constructed to an
intersection with the horizontal axis. The intersection with the horizontal axis is
the natural logarithm of the volume which corresponds to the area observation.
The inverse natural logarithm of the value of this intersection is the volume of
the observed spill.

PROPOSED TP-201.2C page 14
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-FIGURE 1

Data Form

AR

“TIME of FUELING

VOLUME |

SPILL DIMENSIONS | SPILL

AREA

| (make, model, & year)

(start) _

(finish)

“{gal

.(inc_h.es) (inches) | {sqg. in.)

Mon 4/24/95 12:189pm

PROPOSED TP-201.2C page 15



FIGURE 2

Calibration Form

-

Station Name ' _ iDate

r\ddress
Equipment Tested

..............

[Tester

SPILL CALIBRATION

SPILL SPILL SPILL AVERAGE SPILL
VOLUME DIMENSIONS AREA ' AREA

_ A ' B ABx 0.785
{mL) (inches) (inches) . Isqg. in.) (sq. in.)
#1 TmL
#2 1mL
#3 Tml
FATmL
#5 TmL

#1 85mL
#2 5mL
#378mL
#4 bmL

#5 SmlL

#1 25mL
#2 25mL

......

------

Mon 4/24/95 12:19pm ' PROPOSED TP-201.2C page 16
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. FIGURE 3
-~ Calibration Graph

Spill Area vs. Spill Volume

a smooth - gasoline
| » medium - gasofine
X APl awg - gasoline
A rough - gasoline
o rough - water

Mon 4/24/85 12:19pm

1 2 3 ' 4

In [spill volume (mL}]
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Caln‘omla Env1ronmenta| Protectnon Agency

Alr Resources Board

Vapor Recovery Test Procedure

PR@P@SE. TP 201 3
" Determination of 2"WC Static Pressure Performance of

Vapor Recovery Systems of
Dispensing Facilities

Adopted: [date of adoption]




California Environmental Protection Agency
Air Resources Board '

Vapor Recovery Test Procedure
' PROPOSED TP-201.3

'Determination of 2 Inch (WC) Static Pressure Performance of
' Vapor Recovery Systems of '
Dispensing Facilities

- APPLICABILITY
_Deﬁhitions common to all certification and test procedures are in:

.’ . Dp-200  Definitions for

DR Certification Procedures and -
Test Procedures for a
Vapor Recovery Systems

For the puirposes of this procedure, th'e term "ARB" refers to the State of California
Air Resources Board, and the term "ARB Executive Officer™ refers to the Executive
Officer of the ARB or his or her authorized representative or designate. '

This applicability of test procedures for static pressure performance is:
TP-201.3 (for new instéitatiqns of systems certified by CP-201)

- TP-201.3A {for existing installations of systems certified by earlier versions
of CP-201}

TP-201.3B . (for aboveground storage tanks)

This test procedure is used to quantify the vapor tightness of vapor recovery systems
installed at any gasoline dispensing facility (GDF) equipped with pressure/vacuum
(P/V} valves , provided that the designed pressure setting of the P/V valves is a
minimum of 2.5 inches water column. Excessive leaks in the vapor recovery system
will increase the quantity of fugitive hydrocarbon emissions and lower the overall
efficiencies of both the Phase | and Phase |l vapor recovery systems.

For those systems equipped with a P/V valvel(s} allowed to have a designed cracking

pressure less than 2.5 inches water column, the valve(s) shall be removed and the
vent pipe(s) plugged during this test.

PROPOSED TP-201.3 page 1



2  PRINCIPLE AND SUMMARY OF TEST PROCEDURE

R

The entire vapor recovery system is pressurized with nitrogen to two (2.0) inches
water column. The system pressure is then allowed to decay and the pressure after
five (5) minutes is compared with an allowable value. The allowable five-minute final
pressure is based on the system ullage and pressure decay equations. For the purpose
of compliance determination, this test shall be conducted after all back-filling, paving,
and installation of all Phase | and Phase Il components, including P/V valves, has been
completed.

For GDF equipped with a coaxial Phase | system this test shall be conducted at a

Phase Il vapor riser. For GDF which utilize a two-point Phase [ system this test may
be conducted at either a Phase Il riser or a Phase | vapor coupler, provided that the
criteria set forth in Section 6.8 have been met. '

ICCRS40005 1 ¢ 6.]

PROPOSED TP-201.3 page 2



-BIASES AND INTERFERENCES

Intrbduction of nitrogen into the system at flowrates exceeding five (5) CFM may bias
. the results of the test toward non-compliance. '

.’ For vacuum-assist Phase Il system's, product dispensing less than thirty minutes.

*immediately prior to the test can bias the test toward compliance due to vapor ‘growth

subsequent to ingestion of air. Therefore, if product dispensing occurs less than thirty
. minutes immediately prior to the test, this test procedure can only be used to

“ determine failure to meet a performance specification. During- certification testing. a

full thirty r_ninut_es of non-dispensing must occur before the test so that a
determination of achievement is possible.

For vacuurn-assist Phase Il systems Which utilize an incinerator, the processor must
- be isolated and the vapor system/incinerator connection capped. Otherwise, leakage
~ at this point may erroneously indicate a system component leak. ' '

) For vacuum-assist systems which locate the vacuum producing device in-line,
between the Phase [l vapor riser and the storage ‘tank, the following shall apply:

(1) A vaive shall be instalied at the vacuum producing device. When closed,
this valve shall isolate the vapor passage downstream of the vacuum
producing device. L S S

©(2) The storage tank side of the vacuum producing device shall be tested in
accordance with the procedures outlined in Section 7 of this method.
Compliance shall be determined by comparing the final five-minute pressure
with the allowable minimum five-minute final pressure from the first column
(1-6 affected nozzles) in Table 2 or use the corresponding. equation in
Section 9.2. : ' -

(3) The upstream vapor passage (nozzle to vacuum producing device) shall
. also be tested. ‘

PROPOSED TP-201.3 page 3



4  SENSITIVITY, RANGE, AND PRECISION

4.1

4.1.1

4.1.2

4.2

4.2.1

4.2.2

Sensitivity
Inclined Liquid Manometers and Electronic Pressure Meters

Maximum incremental graduations at, above, and below a pressure
observation shall be 0.01 inches water column ("WC).

Each such graduation shall be defined as the resolution, Pg,.,, of a pressure
observation,

The maximum bias shall be plus-or-minus 6ne-ha|f percent {£0.5%) of
full-scale. .

Mechanical Spring Diaphragmj Pressure Gauges
The minimum diameter of the pressure gauge face shall be 4 inches.

Maximum incremental graduations at, above, and below a.pressure
observatlon shall be 0.05 "WC.

Each such graduation shall be defined as the resolution, PRes' of a pressure
observation.

The maximum bias shall be plus-or-minus two percent {+2%) of full-scale.

_Range

Pressure

The pressure range for Tables 1 and 2is 0. 44 to 1.95 inches water column.
(HWC) .

VQf_ume Flow

The minimum and. maximum nitrogen feed-rates into the system shall be
one (1) and five (5} CFM, respectively. -

'PROPOSED TP-201.3 page 4
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5.1

5.2

5.3

5.4

-Precision

The precision of a pressure observation shall affect the compliance status of a '

. - system as described below, where:

Proq@t = ,_prles'sure requirement, at a specified time, perthe
. - ‘appropriate certification procedure, rounded to the nearest
integral multiple of Pgg., : :
and

Pobs@t = pressure observation, at:the specified time.

-~ The precision for a pressure observation shall be one-half of PRes

o : "..""PObs@t shall be an in_’ﬁegral muttiple of PRE:S. .

Non-Compliance with a preSsur_e requirement shall be determined when, at a

- specified volume flow:

o .PReq@t B PC)__bs@t- = Pres

- 5 EQUIPMENT .

Pressure Meters

At least two types of pressure meters can meet the specifications of § 4:

{n "inclined liguid manometers and
(2) glectronic pressure meters using pressure transducers.
Nitrogen

- Use commercial grade nitrogen in a high pressure cylinder, equipped with a two-

stage pressure regulator and a one psig pressure relief valve.

Flowmeter

Use a Dwyer flowmeter, Model RMC-104, or equivalent, to determine the
required pressure setting of the delivery pressure gauge on the nitrogen supply
pressure regulator, This pressure shall be set such that the nitrogen flowrate is
between 1.0 and 5.0 CFM. ‘

Stobwatch

Use a stopwatch accurate to within 0.2 seconds.

PROPOSED TP-201.3 page 5



5.5

5.6

5.7

5.8

5.9

6

7

7.1

"T" Connector Assembly

See Figure 1 for example.

Vapor Coupler Integrity Assembly

Assemble OPW 633-A and 633-B adaptors, or equivalent, as shown in Figure 2.
If the test is to be conducted at the storage tank Phase | vapor coupler, this
assembly shall be used prior to conducting the static leak test in-order to verify
the pressure integrity of the vapor poppet. The internal volume of this assembly
shall not exceed 0.1 cubic feet

Vapor Coupler Test Assembly

Use a compatible OPW 634-B cap, or equivalent, equipped with a center probe

to open the poppet, a pressure measuring device to monitor the pressure decay,

and a connection for the introduction of nitrogen mto the system. See Figure 3
for example.

Combustible Gas Detector

* A Bacharach Instrument Company, Model 0023-7356, or equivalent, may be
_ used to verify the pressure integrity of system components during this test.

Leak Detection Solution

-Any liquid solution desugned to detect vapor leaks may be used to verify the

pressure integrity of system.components dunng this test.

CALIBRATION PROCEDURE

Follow manufacturers instructions.

PRE-TEST PROTOCOL

| Safety

The. foi'low"ing safety precautions shall be followed:
(1} Only nitrogen shall be shall be used to pressuri'ze the system. '

{2) A .one psig relief valve shall be installed to prevent the possible over-
- pressurizing of the storage tank. :

. {3) Usea g'r.,ound-vstra p. d,uri‘ng:_introduc.tion"'of- nitrogen .into the system to avoid

static discharge.

PROPOSED TP-201.3 page &



7.2

@

S 3

" Check Facility Operating Mode

Product dis'pensirig shall not occur during the test. There shall have been
no Phase | deliveries into or out of the storage tanks within the three hours
prior to the test. Eor vacuum-assist Phase 1l systems, see {20f 82

‘regarding biases and interferences.

: Measure the galions of gasoline present in each undergroﬁnd' storage tank
" and determine the actual capacity of each storage tank from facility

records. Calculate the ullage space for each tank by subtracting the

"gaso!ine-gailonage present from the actual tank capacity.

For two-boint Phase | systems, this test shall be cenducted with the dust

_cap removed from the vapor coupler. This is necessary 1o determine the

-~ vapor tightness of the Phase | vapor poppet. See item (6) if this testis to .-

be conducted at the Phase | vapor coupler.

(a) For coaxial Phase | systems this test shall be conducted with the _dusf '

cap removed from the Phase | coupler. This is necessary to insure the
vapor tightness of the Phase | vapor poppet. :

- oAb)  Verify that the liquid level in the storage tank is at least four (4}

{5)

(6)

inches above the highest opening at the bottom of the submerged
~ drop tube, : R - '

If the Phase | containment box is equipped with a drain valve, the valve
assembly may be cleaned and lubricated prior to the test. This test shalt,
however, be conducted with the drain valve installed and the manhoie
cover removed. See § 8 (5) for further details regarding containment box
drain valves.

I the test is to be conducted at a Phase I} vapor riser, disconnect the
dispenser end of one vapor recovery Hose and install the "T" connector
assembly {see Figure 1}. Connect the nitrogen gas supply {do not use air})
and the pressure measuring device to the "T" connector.

For those Phase 1 systems utilizing a dispenser mounted remote vapor
check valve, the "T" connector assembly shall be installed on the vapor
riser side of the check valve.

If this test is to be conducted at the Phase | vapor coupler on a two-point
Phase | system, the procedures set forth in (a) and (b}, below, shall be
successfully completed prior to testing. The static leak test shall not be
conducted at the Phase | coupler on coaxial Phase | systems.

(a} Connect the Vapor Coupler Integrity Assembly to the Phase | vapor
coupler. Connect the Vapor Coupler Test Assembly. Connect the
nitrogen supply to the assembly and carefully pressurize the internal
volume of the assembly to two (2.0) inches water column. Start the
stopwatch. Record the final pressure after one minute.

SROPOSED TE-201.3 pags 7



7.3

{7)

(8)

{9)

{b) If the pressure after one minute is less than 0.25 inches water
column, the leakrate through the Phase | vapor poppet precludes
conducting the static leak test at this location. If the pressure after
one minute is greater than or equal to 0.25 inches water column, the
static leak test may be conducted at this location. This criteria
assures a maximum leakrate through the Phase | vapor poppet of less
than 0.0004 cubic feet per minute.

(c) Disconnect the Vapor Coupler Integrity Assembly from the Phase |
vapor coupler. If the requirements of (b}, above, were met, install the
Vapor Coupler Test Assembly to the Phase | vapor coupler.

All pressure measuring device(s) shall be bench calibrated usifig either a
reference gauge or incline manometer. Calibration shall be performed at 20,
50, and 80 percent of full scale. Accuracy shall be within two percent at
each of these calibration points.

Use the flowmeter to determine the nitrogen regulator delivery pressures
which correspond to nitrogen flowrates of 1.0 and 5.0 CFM. These
pressures define the allowable range of delivery pressures acceptable for
this test procedure. Also record which regulator delivery pressure setting,
and the corresponding nitrogen flowrate, will be used during the test.

Use § 11.3 to calculate the approximate time required to pressurize the
system ullage to the initial starting pressure of two {2.0} inches water
column. This will allow the tester to minimize the quantity of nitrogen
introduced into those systems which cannot comply with the static leak
standards.

Check Equipment and Supplies

PROPOSED TF-201.3 page 8
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TEST PROCEDURE

1)

Cpen the nitrogen gas supply valve and set the regulator delivery pressure
within the allowable range determined in § 7.2 (8), and start the stopwatch.
Pressurize the vapor system (or subsystem for-individual vapor return line

" systems) to at least 2.2 inches water column initial pressure. It is critical to

maintain the nitrogen flow until the pressure stabilizes, mdlcatlng temperature

- and vapor pressure stabilization in the tanks. Check the test equipment using

. leak detecting solution or & combustible gas detector to verify that all test

@

~equipment is leak tight. -

{a) f the time requwed to achieve the initial pressure of two (2. 0) inches water

_column exceeds twice the time derived from § 11.3, stop the test-and use
- liquid leak detector, or a combustible gas detactor, to find the leak{s) in. the
system _

i (2] Repeir or replace the faulfy component(s) and restart the test pursuant to

§8(1)

Close and dusconnect the nitrogen supply. Start the stopwatch when the

- pressure has decreased to the initial star*mg press- re of two (2.0} inch water

(4)

(5}

© column.

- At one-minute mtervals during the test record the system pressure. After five_ -

minutes, record the final system pressure. See the applicable of Tables 1 (or

§ 11.3) or 2 (or § 11.3) to determiné the acceptability of the final system static
pressure results. For intermediate values of ullage in Tables 1 and 2, linear
interpolation may be employed.

if the system failed to meet the criteria set forth in Tables 1 and 2 (or the
appropriate equation in § 11}, repressurize the system and check all accessible
vapor connections using leak detector solution or a combustible gas detector. If
vapor leaks in the system are encountered, repair or replace the defective
component and repeat the test. Potential sources of leaks include nozzle check
valves, pressure/vacuum relief valves, containment box drain valve assemblies,
and plumbing connections at the risers.

If the facility fails to comply with the static leak test standards and the Phase |
system utilizes a non-CARB-certified drain valve equipped containment box,
which was installed prior to July 1, 1992, for which a CARB-certified
replacement drain valve assembly is not marketed, the following two-
subsections shall apply:

{a) The drain valve may be removed and the port plugged. Retest the system.
If the facility complies with the static leak test standards under these
conditions, the facility shall be considered complying with the
requirements, provided that the manufacturer and model number of the
containmeént box and the date of installation are submitted with the test
results.

PROPCESED TP-201.3 page 9
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(b} The criteria set forth in (a), above, shall not apply after July 1, 1996.

(6) After the remaining system pressure has been relieved, remove the "T" |
connector assembly and reconnect the vapor recovery hose, if applicable.

(7} if the vapor recovery system utilizes individual vapor return lines, repeat the leak
test for each gasoline grade. Avoid leaving any vapor return line open longer
than is necessary to install or remove the "T" connector assembly.

QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

This section is reserved for future specification.

RECORDING DATA

The calculated ullage and system pressures for each five-minute vapor recovery
system test shall be reported as shown in Figure 4. Be sure to include the Phase |
system type (two-point. or coaxial), the Phase |l system type, whether the system is
manifolded, and the one-minute pressures during the test.

PROPOSED TP-201.3 page 10
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CALCULATING RESULTS

Use the épplicable of Table 1 or 2, or the applicable of § 11.1 0r 8 11.2, 10 determine

the compliance status of the facility by comparing: the final five-minute pressure with .
the. minimum allowable final pressure. - : : '

_H)N - For balance Phase Il_éystems use Table 1 to determine compliance.

' (_2): ~ For vacuum-assist Phase li systems use Table 2 to de'teg_rmine compliance.

" Allowable Pressures for Balance Systems

For' Phase Il Balance Systems, the allowable five-minute -f_inal' pr_essu're,-_w'ith an
_ initial pressure of two inches of water column, shall be calculated as foliows:

28.7380'490’\)- |f N

Pf = L = 1-6 -
P, = 2072219V N = 7-12
Py = 282008V ifN = 13-18°
P, = 2855979V N = 19-24
Pf' = 28-8:88.047N. ifN > 24 .
Where

N = The number of affected nozzles. For manifolded systems, N -
equals the total number of nozzles. For dedicated plumbing.
configurations, N equals the number of nozzles serviced by the
tank being tested. ‘

P, = The minimum allowable five-minute final pressure, inches H,0

v = The total ullage affected by the test, gallons '

e = A dimensioniess constant approximately equal to. 2.718

2 = Theinitial starting pressure, inches Hy0

PROPOSED TP-201.3 pagse 11



11.2

11.3

Allowable Pressures for Assist Systems

For Phase Il Vacuum Assist Systems, the allowable five-minute final pressure,
with an initial pressure of two (2.0) inches of water column, shall be calculated
as follows:

Pf 29-500.887/\/ if N

= =1-6
Pf = 23-531.614/\/ iftN = 7-12
P, = 20962488V N = 1318
P, = 2093412V 1N = 19-24
P, = 2624483V jtN > 24
Where
N =  The number of affected nozzles. For manifolded Phase ||
systems, N equals the total number of nozzles. For dedicated
Phase Il plumbing configurations, N equals the number of
. nozzles serviced by the tank being tested.
P; = The minimum allowable five-minute final pressure inches H20
V = The total ullage affected by the test, gallons
e = A dimensionless constant approximately equal to 2.718
2. = Theinitial starting pressure, inches H,0

Allowable Time for 2"WC i’ressuriza_tion

The minimum time required to pressure the system ullage to two (2;0_) inches
water column shall be calculated as follows:

ty = V/1522F]
Where
t, = The minimum time to pressurize the ullage to two inches H,0,
minutes
V' = The total ullage affected by the test, gallons
F = The nitrogen flowrate into the system, CFM'
15622 =  Conversjon factor for pressure and gallons

PROPOSED TP-201.3 page 12
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'REPORTING RESULTS

~ This section is reserved for future specification.

AL'I'_ERNATIVE TEST PROCEDURES

‘Test procedures, other than specified above, shall only be used if prior written

approval is obtained from the ARB Executive Officer. In order to secure the ARB

" Executive Officer’s approval of an alternative test procedure, the applicant is
" responsible for demonstrating to the ARB Executive Officer's satisfaction that the
- alternative test procedure is equivalent to this test procedure. i

{1) Such approval shall be _granted on a case-by-case basis only. Because of
the evolving nature of technology and procedures for vapor recovery
systems, s__uch_approval shall not be granted in subsequent cases without a

- new request for approval and a new demonstration'of equivalency:

(2) Documentation of any such approvals, d'amonstrations, and_ approvals shall - |
be maintained in the ARB Executive Officer’s files and shall be made
‘available upon request. S L

REFERENCES

This section is reserved for future specification.

FIGURES AND TABLES

' Figures'ahd Table_s are attached.
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FIGURE1

| Vent Cap Assembly

G T

hose clamps

R U TR

<«————— ventplpe
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- FIGURE 2

“T" Gonnector Assemhly:

from nitrogen supply , , o nfegsuaeagauge

-regulated to- 5 PSIG. —\ — 0-5'H,

,.t'o riser.

1o swivel , :
38" X 12" N 3/4" —/ _ : L 34" galvanked

galvanized or-hrass 'T" . _ ' orbrass nipple
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. FIGURE 3

Vent Pipe Pressure Assembly

" pressure gauge

- g :._ :0-l5'.' H,n—"‘——\

B

from nltrngen-su'pp!y
- regulated to 5 PSIG

plug -

Wﬁ‘}\%\“\\\%\\\\\“ﬁ&\\“‘@%

hose _ >

hose clamps

A 0 O R GRS

<«——— ventpipe
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" FIGURE 4

Summary of Source Test Data

SOURCE INFORMATION, FACILITY PARAMETERS
GDF Narne and Addiess | GDF-Repissentative and Title - PHASE 1l SYSTEM TYPE
' L : T ' {Check Cne)
Balance _
Hirt -
: GDF Phone No.. { ) Red Jackat
Peimit-Conditions o Soutce: GDF Vapor Recovely Systam. | Hasstech -
: Healy
GDE# _Other
AC # : Manifolded? Y ar N

Operating Paiameters
Number of Nozzels Served by Tank #1

___ Number. of Nozzels Served by Tank #3 '
Number of Nozzels Served by Tank #2 Number of Nozzels Served by Tank #4

Applicable Regulations: ' ‘ _ VN Recommended:

Source Test Results and Comments

1. Product Grade |
Actual Tank Capacity, Qailon_s
Gasoline Volume
Ullage, gallons 1#2-#3)
Initial Pressure, inches H,0
Pressure After 1 Minute, =intﬁhes H,0

Pressure After 2 Mlnu_tes, inches H,0

Pressure After 3. Minutes, inches H,0

© ® N OO A W N

xPressureA-fter;tl.Mln-u-te-s, inches H,0-
10 Final Pressure After 5 Minutes, inches H,0

11. Allowable Final Pressure. -

[+

1 2 3

Test Conducted by: . . - Test Company:

"Date.of Test:
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TABLE 1

" Phase Il Balance Systems

NUMBER OF AFFECTED NOZZLES.

o106 0712 13-18 ~  19-24 >24

ULLAGE st " MINIMUM PRESSURE AFTER & MINUTES -
{GALLONS} . ~ (INCHES OF H,0)
500 044 .~ . 041 0.3 036 034
50 . -~ 050 ' 047 045 0.42 0.40
600 056 - - 053 . 051 0.48 © 046
650 . . 0.62 ¢ 0.59. 0.56 - 0.54 .51
700 - ‘o087 064 062 - - 059 ¢ - 0.66 -
750 - 073 . 070 0.67 0.64 ~  0.61 .
S goo. ¢ - 077 074 071 069 0.66
. 850 - . 0.82. 0.79 0.76 0.73. - 070
900 ... o086 . 083 = o080 077 0,75
. 950 © ... - 080 087 0.84 081 . . 079
1,000 . 083. 091 . 0.88 085 . 082
1,200 . .~ .-106 . 103 - . 101 . 088 ~ 085
1,400 11600 - 14 E T I 1.09 . 1.06
1,600 ©1.24 1.22 ' 1.19 1.17 1.185
1,800 1.31 1.29 1.27 ' .24 1.22
2,000 1.37 1.35 1.32 1.30 1.28
2,200 1.42 1.40 1.38 1.36 1.34:
2,400 1.46 1.44 - 1.42 - ' 1.40 - 1.38
2,600 149 147 1.46 144 1.42
2,800 1.82 1.51 1.49 1.47  1.46
3,000 1.55 1.54 1.52 1.50 1.49
3,500 1.61 .58 1.58 1.57 1.65
4,000 1.65 1.64 1.63 1.61 1.60
4,500 1.69 1.68 1.67 1.65 1.64
5,000 1.72 1.71 1.70 1.69 1.67
6,000 1.76 1.75 1.74 1.73 1.72
7.000 1.79 1.79 1.78 1.77 1.76
8,000 1.82 1.81 1.80 1.80 1.79
8,000 '1.84 1.83 1.83 1.82 1.81T"
10,000 1.85 1.85 | 1.84 1.84 1.83
15,000 1.90 1.90 1.89 1.89 1.89
20,000 1.23 1.92 1.92 1.92 1.91
Note: For manifolded Phase Il Bal‘ance Systemns, the "Number of Affected Nozzles” shall be the total of all gasoline nozzles.

For dedicated return configurations, the "Number of Affected Nozzles” shail be the total of those nozzles served by the
tank being tested. - ‘ ;
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TABLE 2

“Phase Il Assist Systerns

"~ NUMBER OF AFFECTED NOZZLES

.

01-06 07-12 13-18 19-24 >24

ULLAGE MINIMUM PRESSURE AFTER 5 MINUTES

{GALLONS) {INCHES OF .H;0)
500 0.73 0.69 0.65 0.61 0.57
550 0.80 0.76 0:72 .68 0.64
600 0.87 0.82 0.78 0.74 0.7
650 0.93 0.88 0.84 0.80 0.77
700 0.98 0.24 0.90 0.86 0.82
750 1.03 0.98 0.94 0.91 0.87
800 1.07 1.03 0.99 0.95 0.92
850 1.11 1.07 1.03 1.00 0.96
900 1.15 1.11 1.07 1.03 1.00
850 1.18 1.14 .11 1.07 1.04
1.000 1.21 1.18 1.14 1.10 1.07
1,200 1.32 1.28 1.25 1.22 1.19
1,400 140 1.37 1.34 1.31 - 1.28
1,600 1.46 1.43 1.41 1.38 1.35
1,800 1.51 1.49 1.46 1.44 . 141
2,000 1.56 1.53 1.51 1.49 1.46
2,200 1.59 1.57 1.55 1.53 1.51
2,400 1.62 1.60 1.58 1.56 1.54
2,600 1.65 1.63 1.61 1.59 1.57
2,800 1.67 1.65 1.64 1.62 1.60
3,000 1.69 1.68 1.66 1.64 1.62
3,500 1.73 1.72 1.70 1.69 1.67
4,000 1.76 1.75 1.74 7.72 “1.71
4,500 1.79 - 1.78 1.77 1.75 1.74
5,000 1.81 1.80 1.79 1.78 1.77
6,000 1.84 1.83 1.82 1.81 1.80
7,000 1.86 1.85 - 1.85 1.84 1.83
8,000 1.88 1.87 - 1.88 . 1.86 1.85
9,000 1.89 1.89 1.88 1.87 - 1.87
10,000 1.90 “1.90 1.89 1.88 1.88
-~ 15,000 1.93 1.93 -1.93 1.92 1.92
20,000 1.95 1.95 1.94 1.94 1.94
Note: For manifolded Phase Il Assist Systems, the "Number of Affected Nozzles” shall be the total of all gasoline nozzles. For

. dedicated return configurations, the "Number of Affected Nozzles” shall be the total of those noziles served by the tank
being tested. : ‘
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California Environmental Protection Agency
Air Resources Board '

" Vapor Recovery Test Prd_c’e_dure
PROPOSED TP-201.3A

Determination of 5 Inch (WC) Static Pressure Performance 6f : j
: Vapor Recovery Systems of . ' :
Dispensing Facilities

APPLICABILITY
'Defin'iti.ons common to all ce_rtificétion and test procedures are in:

D-200 Definitions for . ,
o Certification Procedures and
Test Procedures for '
Vapor Recovery Systems '

For tﬁe‘purboses of this procedure, the term "ARB" reférs to th_e"S_ta_te of California Air
Resources Board, and the term "ARB Executive Officer” refers to the Executive Officer of the
ARB or his or her authorized representative or designate. ' —
This applicability of test procedures for sfati_c pressure pe'rformance is:

TP-201.3 -(for new installations of systems certified by CP—201)

TP-201.3A {for existing installations of systems certified by earlier versions of
CP-201) _ ‘

TP-201.3B (for aboveground storage tanks)

. This test procedure is used to quantify the vapor tightness of any vapor recovery system
installed at a gasoline dispensing facility (GDF}. Leaks in a halance system may cause .
excessive vapor emissions. Leaks in a vacuum-assist system may decrease the efficiency of
the vapor collection and/or processing system. ' ‘

This test procedure is tsed to determine the static pressure performance standard of a vapor

recovery system during the certification process and subsequently to determine compliance
with that performance standard for any installations of such a system. :
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2 PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The eritire vapor recovery system is pressurized to five (5.0) inches water column and then
allowed to decay for five {5) minutes. The acceptability of the final pressure is based upon
the vapor system ullage. For the purpose of compliance determination, this test shall be

- conducted after all back-filling and paving has been completed.

3 BIASES AND INTERFERENCES

On vacuum-assist Phase Il systems the processor must be isolated and the vapor system
connection capped. Leakage at these points will indicate a system component leak.

4  SENSITIVITY, RANGE, AND PRECISION

4.1

4.1.1

4.1.2

4.2,1

4.2.2

Sensitivity

{nclined Liquid Manometers and Electronic Pressure Meters

Maximum incremental graduations at, above, and below a pressure observatlon
shall be 0.01 inches water column {"WC).

Each such graduation shall be defined as the resolution, Pg, ., of a pressure
cbservation.

The maximum bias shall be plus-or-minus one-half percent (+0.5%) of full-scale.
Mechanical Spring Diaphragm Pressure Gauges
The minimum diam'ete.r of the pressure gauge face shall be 4 inches.

Maximum incremental graduations at, above, and below a pressure observat:on
shall be ©0.05 "WC.

- Each such graduation shall be defined as the resolution, Pras- Of @ pressure

ohservation.

The maximum bias shall be plus-6r-minus two percent (+2%) of full-scale.

Range

Pressure

" The pressure range for Tables 1 and 2 is 1. 70 to 4 91 inches water column

(“WC)

Volume Flow
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The minimum-and: fnaximum_ nitrogen feed-rates, into the system, shall be one (1)
and. five (5) CFM; respectively. :

. . Precision

The precision of a pressure observation shall affect ih_e compliance status of a system

as described below, where:

Preq@t .= pressure requirement, at a specified time, per the appropriate
, certification procedure, rounded to the nearest integral multiple of
PRes+ ' ' '

and
Pope@: = Dressure observation, at the specified time.

The precision for a pressure observation shall be one-half of Pggg.

‘l-"_c,bs@t shall be an integral multiple of Pres-

Non-Compliance with a pressure requirement shall be determined when, at a specified
- volume flow: IR S _ - .

. PRreq@®t "PObs@t z Prog

5  EQUIPMENT

5.1

5.2

5.3

5.4

Pressure Neters

At lg_aast two types of pressure meters can meet the specifications of § 4:

{1 inclined liquid manometers and
(2) electronic meters usihg pressuré transducers.
Nitrogen

Use commercial grade nitrogen in a high pressure cylinder, equipped with a two-stage
pressure regulator and a one psig pressure relief valve.

Vent Cap Assembly
See Figure 1 for example.
"T" Connector Assembly

See Figure 2 for example.
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5.5 Vent Pipe Pressure Assembly
See Figure 3 for example.
5.6 Stopwatch

Use a stopwatch accurate and precise to within 0.2 seconds.

6 CALIBRATION PROCEDURE

Follow manufacturers instructions.

7  PRE-TEST PROTOCOL

7.1 Location of Test Site .

Frototype systems will be located within 100 miles of Sacramento for testing. Other
locations may be accepted at the discretion of the ARB Executive Officer.

7.2 Specification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of liquid
transfer episodes, volume and volumetric rate of liquid transfer, storage tank volumes,
etc. shall be done according to the principles of CP-201 85 for the testing and
evaluation of vapor recovery equipment.

7.3 System and Facility Preparation

System equipment and components shall be completely operational and any storage
tanks involved in the test shall be filled to the appropriate volume a minimum of 24
hours prior to the scheduled test.

In addition, the system and facility shall be prepared to operate according to any
specified test, challenge, and failure modes.

7.4 Check Facility Operating Mode

(1) Dispensing shall not take place during the test. There shall have been no Phase |
deliveries into or out of the storage tanks within the three hours prior to the test.

{2} Measure the gasoline volume in each underground storage tank and determine the
actual capacity of each storage tank. Calculate the ullage space for each tank by
subtracting the gasoline volume present from the actua! tank capacity. The
minimum ullage during the test shall be 25 percent of the tank capacity or 500
gallons, whichever is greater. The total ullage shall not exceed 15,000 galions.
The vent pipes may be manifolded during the test to achieve the required ullage.
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(3)- For two-point Phase | systems this test shall be conducted with the dust cap ~ .
: removed from the vapor coupler. This is necessary to insure the vapor tightness of
the vapor poppet. ' ‘ . T

. For coaxial Phase | systems this test shall be conducted with the dust cap -

‘ removed from the Phase | coupler. This is necessary to insure the vapor tightness
- of the vapor poppet. Verify that the liquid level in the storage tank is at least five

“inches above the bottom of the submerged drop tube.

{4y 1if the Phase | c_ontainment“box is equipped With a drain valve, the vé_lve aséembl.y
may be cleaned and jubricated prior to the test. This test shall, however, be
conducted with the drain valve installed. :

(5) If the nitrogen is to be introduced at a dispenser, disconnect the dispenser end of
'one vapor recovery hose and install the "T" connector assembly (see Figure 2).
" Connect the nitrogen gas supply (do not use air), and the pressure gauge to "T"
connector. ' » o S _ :

(a) For those Phase Il systems utilizing a remote vapor check valve, the "T"
" connector assembly shall be installed on the vapor riser side. of the check
valve. ' ' ' e

(b) Install the vent cap assembly(s) (see Figure 1). For manifolded systems all
storage tank vent pipes shall be capped during the test. If the vent pipe is
equipped with a pressure/vacuum relief valve, the valve shall be removed or
"bagged" during the test. ) S S '

(6) If the nitrogen is to be introduced at a vent pipe, a modified version of the "T"
connector may be installed at the vent pipe (see Figure 3). This will allow the test
to be conducted without any dispenser modifications. This may be advantageous

at facilities using coaxial Phase Il systems. ' .

{7) 1f the vent pipe(s) is equipped with a pressure/vacuum valve, the valve shall be
removed during the test. L '

7.5 Check Equipment and Supplies
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TEST PROCEDURE ' (

The facility and system shall be prepared to operate according to any specified test,
challenge, and failure modes.

This test procedure is based on direct measurements only; no sampling, recovery, or analysis
is involved,

(1} Open the nitrogen gas supply valve, regulate the delivery pressure to at least 5 psig,
and pressurize the vapor system (or subsystem for individual vapor return line systems)
to or slightly above 5 inches water column initial pressure. It is critical to maintain the
nitrogen flow until both flow and pressure stabilize, indicating temperature and vapor
pressure stabilization in the tanks. Check the vent cap assembly(s) and "T" connector
assembly using leak detecting solution to verify that the test equipment is leak tight.

{2) Close the nitrogen supply valve and start the stopwatch when the pressure decreases
to the initial starting pressure of 5.0 inches water column. '

(3) At one-minute intervals during the test, record the system pressure, After five minutes,
record the final system pressure. See Tables | and 2 to determine the acceptability of
the final system pressure results. '

(4) If the system failed to meet the criteria set forth in Tables | or 2, repressurize the

. system and check all accessible vapor connections using leak detector solution or a
combustible gas detector. If vapor leaks in the system are encountered, repair or
replace the defectivé component and repeat the test. Potential sources of feaks include
nozzie check valves, containment box drain assemblies, and plumbing connections at
the risers.

'
f

(5) Carefully remove the vent cap assembly(s). Allow any remaining pressure to be relieved
: through vent pipe(s) to minimize exposure to benzene. Keep all potential ignition
sources away from the vent pipe(s).

() After the pressure has been relieved, remove the "T" connector assembly and
reconnect the vapor recovery hose, if applicable. :

{7) if the vapor recovery system utilizes individual vapor return lines, repeat the leak test
for each of the other gasoline grades. If applicable, avoid leaving any vapor return line
open longer than is necessary to install or remove the "T" connector assembly.

(8) If applicable, replace the vent pipe pressure/vacuum- valve(s) removed during this test.
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e

QUALITY ASSURANCE / QUALITY CONTROL {QA/QC}

This section is reserved for future specification.

, RECORD!NG DATA -

'The calculated ullage and system pressures for each five minute vapor recovery system test .

" ghall be reported as shown in Figure 4. Be sure to include the Phase 1l system type, whether

the system is manifolded, and the one-minute pressures during the test.
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11 CALCULATING RESULTS
See Tables 1 and 2 to determine the acceptability of the final system pressure results.
11.1 For balance Phase Il systems use Table 1 to determine compliance.

11.2 For vacuum-assist Phase I systems use Table 2 to determine compliance.

12 REPORTING RESULTS

This section is reserved for future specification.

13 ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written approval is
obtained from the ARB Executive Officer. In order to secure the ARB Executive Officer's
approval of an alternative test procedure, the applicant is responsible for demonstrating to
the ARB Executive Officer’s satisfaction that the alternative test procedure is equivalent to
this test procedure. :

(1) - Such approval shall be granted on a case-by-case basis only. Because of the
evolving nature of technology and procedures for vapor recovery systems, such
approval shall not be granted in subsequent cases without a new request for
approval and a new demonstration of equivalency.

(2) Documentation of any such approvals, demonstrations, and approvals shall be
maintained in the ARB Executive Officer’s files and shall be made availabie upon
request. '

14 REFERENCES

This section is reserved for future specification.
15 FIGURES AND TABLES .

Figures and Tables are attached,
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FIGURE 1

e V’ent Cap Assemhl_y,,

€ TN

hose ———> i
. hose clamps

AN

«<«———— vent plpe
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/4" X 1/2" X 3/3" —/

FIGURE 2

“T* Connector Assembly

from nitrogen supply

regulated to 5 PSIG —\

ta riser

pressure gauge

/— 0-5" 1,0

to swlnl

[

galvanized or brass "T"

—- 3/4" galvanized
or brass nlpple
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FIGURE3

Vent Pipe Pres'sure Assembly -

e 'pre#sufe gauge
B l_l.ﬂ__—..—-——-\ 1 _
from nlti'onen supply
plug regulated 1o 3PSIG
@
hose o

hose clamps

@W\\‘W\\W“\\%“\\\“\\Q%\\

¢————— vent pipe

S~
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FIGURE 4
Summary of Source Test Data

SOURCE INFORMATION FACILITY PARAMETERS
GDF Name and Addiess GDF Repiesentative and Title PHASE Il SYSTEM TYPE
- ‘ {Check One)
Balance -
Hirt -
_ GDF Phone No, { ) Red Jacket
Peimit Conditions Souice: GDF Vapoa Recovery System Haslstech P
Healy
GDF# __ . Other
AJC ¥ _ Manifolded? Y or N

Cperatlng Parameters .
Number of Nozzels Served by Tank #1 Number of Nozzels Served by Tank #3

Number of Nozzels Served by Tank #2 Number of Nozzels Served by Tank #4

Applicable Regulations: ‘ : VN Recommended:

Source Test Results and Comments

TANK #: 1 2~ _3
‘i-.. Product Grade

i

Actual Tank Capacity, gallons
Gasoline Volume

Ullage, gallons [#2-#3)

Initial Pressure, inches H,O

Pressure After 1 Minute, inches H,0

Pressure After 2 Minutes, inches H,0

Pressure After 3 Minutes, inches H,0

0 N o o A w N

- Pressure After 4 Minutes, inches H,0

10. Final Pressure After 5 Minutes, inches H;O

11. Allowable Final Pressure

T.eét Conducted by: . Test Company: Date of Test:

PROPOSED TP-201.34 page 12
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TABLE 1

Phase Ii Balance Systems

- NUMBER OF AFFECTED NOZZLES,

01-06 0712 13-18 19-24 >24

ULLAGE A o :M[NIMUM PRESSURE AFTER & MINUTES
- {GALLONS) ‘ S {INCHES OF H,0}
500 1.70 1.59 1.50 - 141 135
550.. . . t.88° - 177 1,68 159 - 1.52
600 - 2.04. 1.93 . 1.83 1.7 . . 1.68
650 . . 2190 207 1.8~  1.89 - 1.82
700 - - 232 221 212 2.03 - 1.96
750 . 2.44 . 233 . 224 . 216 . 2.09
800 - 255 - 245 = 2.36 2,27 0 2.20
850 2.66" 2.55 . 2.46° 238 23
900 - 275 0 - 2685, . 2.56 248 241
- 950 284 . 274 2.65 . 287 . 251 .
1,000 - 292 282 274 . 266 .7 260
1,200 319 3.10 3.03 296 . 290
1,400 . 341 :332 . 325 319 . 3.13
1,600 3.57 . 350 343 337 .. 332
1,800 - 3.71 3.64 3.58 3.52 - 3.47
2,000 3.82 3.76 3.70 3.65 3.60
12,200 - 392 3.86 1 3.80 3.75 3.71
2,400 © 4,00 3.94 3.89 3.84 3.81
2,600 4.07 4.01 3.97 3.2 389
2,800 413 4.08 4,03 3.99 3.96.
3,000 4,18 413 4.09 4.05 4.02
3,600 . 4.29 4.25 4.21 4.18 ~ 4.15
4,000 4.37 4,33 4.30 4.27 4.24
4,500 4.44 4.40 4.37 4.35 4.32
5,000 4.49 4.46 4.43 4.41 4.39
6,000 4.57 4.55 4.52 4.50 4.48
7.000 4.63 4.61 . 4.59 4,57 4.55
8,000 4.68 4.66 4.64 4.62 4.61
9,000 4.71 4.69 4.68 4.66 4.65
10,000 4.74 4.72 4,71 4.69 4.68
15,000 4.82 4.81 4.80 4.79 4,79
20,000 4,87 4.86 4.85 4.85 4.84
30,000 4.91 4.91 . 490 4.90 4.89
Note: For manifolded Phase Il Balance Systems, the "Number of Affected Nozzles" shall be the total of all gasoline nozzles.

. . For dedicated return configurations, the "Number of Affected Nozzles™ shall be the total of those nozzles served by the
tank being tested.
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TABLE 2

Phase !l Assist Systeins
NUMBER OF AFFECTED NOZZLES
01-06 07-12 13-18 19-24 >24
ULLAGE MINIMUM PRESSURE AFTER 5 MINUTES
(GALLONS) {INCHES OF H,0)
500 1.94 1.86 1.78 1.72 1.66
560 2,15 2.03 1.96 1.88 ' 1.84
600 2.27 2.19 2.12 2.05 2.00
650 C2.41 2.33 2.26 2.20 2.14
700 2.54 2.46 2.40 2,33 2.28
750 2.66 2.58 2.52 2,45 2.40
800 ' 2.77 2.69 2,63 2.56 2.51
850 2.87 2.79 2.73 2.67 2.62
900 2.96 2.88 2.82 2.76 2.71
950 3.04 2.97 2.91 2.85 2.80
1.000 3.1 ' 3.05 2.99 - 2,93 2.88
1,200 3.37 ~3.31 3.25 3.20 3.16
1.400 3.57 3.5 3.46 3.41 3.37
1,600 3.72 3.67 3.62 3.58 354 (.
1,800 3.84 3.80 3.76 3.72 3.68
2,000 3.95 3.20 3.86 - 3.83 3.80
2,200 4.03 3.99 3.96 3.92 3.89
2,400 4,11 4.07 4.03 ' 4.00 . 3.97
2,600 4.17 4.13 4.10 4.07 4.05
2,800 4,22 4.19 4.16 4.13 4.11
3.000 4,27 4.24 4.21 ' 4.18 4.16
3,500 4.37 4.34 4,32 4,29 4.27
4,000 4.44 4.42 4.40 4.37 4.36
4,500 4.50 4.48 4.46 4.44 4.42
5,000 4.55 4.53 4.51 - 4.49 4.48
6,000 4.62 4.60 4.59 4.57 4.56
7,000 4.67 4.66 4.65 4,63 4,62
8,000 4.71 4.70 4.69 4.68 4.67
9,000 4.74 4.73 4.72 4.71 4.70
10,000 4.77 4.76 4.75 4.74 4.73 -
15.000 4.85 4.84 4.83 4.83 4,82
20,000 4.88 4.88 4.87 . 4,87 4.86
30,000 4.92 4.92 4.92 4.91 4.91
Note: For manifolded Phass I} Assist Systéms, the "Numbar of Affeéctad Nozzles" shall be the total of all gasoline nozzles. For

dedicated return configurations, the "Number of Affected Nozzles™ shall be the total of those nozzles served by the tank
being tested. =
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California Environmental Protection Agency
Air Resources Board ' '

Vapor Recovery Test Procedure
FROPOSED TP-201.38

" Determination of Static Pressure Performance of ..
| Vapor Recovery Systems of -
Dispensing Facilities with
Above-Ground Storage Tanks

~ APPLICABILITY
Definitions cqmmoh to all certification and test procedures are in:
. D-200  Definitions for B o
- . Qertification Procedures and . _ T
Test Procedures for : : ERN
Vapor Recovery -Systems
For the purpose of this proceduré, the term "ARB" refers t'okthe State of California Air
Resources Board, and the term "ARB Executive Officer” refers to the Executive Officer of the
ARB or his or her authorized representative or designate. - '
This applicability of test procedures for stat_ic pressure performance is:
TP-201.3 {for new installations of systems certified by CP-201)

TP-201.3A {for existing installations of systems certified by earlier versions of
CP-201} : '

TP-201.38 (for aboveground storage tanks)
This test procedure is used to quantify the vapor tightness of any aboveground storage tanks
installed at a gasoline dispensing facility (GDF). Leaks in a balance Phase Il system may
cause excessive vapor emissions. Leaks in a vacuum assist Phase Il system may decrease
the efficiency of the vapor collection and/or processing system. :
This test procedure is used to determine the static pressure performance standard of a vapor

recovery system during the certification process and subsequently to determine compliance
with that performance standard for any installations of such a system.

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

PRCPOSED TP-201.38 page 1



Nitrogen is introduced via the vent pipe until the entire vapor recovery system is pressurized
to two (2.0} inches water column. The pressure is then allowed to decay for five {5) -~
minutes. The acceptability of the final pressure is based upon the vapor system ullage.

—

3  BIASES AND INTERFERENCES
For vaulted aboveground tanks equipped with vacuum-assist Phase || systems, the processor
must be isolated and the vapor system capped. Leakage at these points will indicate a
system component leak.

4  SENSITIVITY, RANGE, AND PRECISION

4.1 ‘Sensitivity

4.1.1 Inclined Liquid Manometers and Electronic Pressure Meters

Maximum incremental graduations at, above, and below a pressure observation
shall be 0.01 inches water column ("WC).

Each such graduation shall be defined as the resolution, PRres- Of @ pressure
observation.

The maximum bias shall be plus-or-minus one-half percent {+0.5%}) of full-scale.

o

4.1.2 ' Mechanical Spring Diaphragm Pressure Gauges
The minimum diameter of the pressure-gauge face shall be 4 inches.

Maximum incremental graduations at, above, and below a pressure observation
shall be 0.05 "WC.

Each such graduation shall be defined as the resolution, Pres Of @ pressure
observation.

The maximum bias shall be plus-or-minus two percent {+2%) of full-scale.
4.2 Range |
4.2.1 Pressure

The pressure range in Table 1is 0.16 to 1,..93 inches Wat-er column ("WC). |
4.2,2 | Volume Flow |

The minirn.um and maximum nitrogen feed-rates, into the system, shall bé one (1)
and five (5) CFM, respectively.

4.3 Precision
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5,1

5.2

5.3

54

6

The precision of a pressure observation shail affect the compliance status of a system

: as described” below where

PReq@t = - pressure requirement, at a specified time, per the appropriate
: certification procedure, rounded to the nearest integral muitlple of

PRes' .
and

Pobs@t =  Pressure observation at the specified time.

- The precrslon for a pressure observatron shall be one-half of Pree-
s Pobs@t shail be an integral multiple of Ppee-

" ‘Non- Compliance wrth a pressure requrrement shaII be determined when at a specified_
“yolume 1ﬂow : .

PRaq@t - F_'Obs@t = PRes'

EQU!PMENT |
" Pressure Meters :

o At least two types of pressure meters can meet the specrfrcations of § 4

{1 inclined liquid manometers and
{2) glectronic meters using pressure transducers.
Nitrogen

'Use commercial grade nitrogen in a high pressure cylinder, equipped with a two-stage

pressure regulator and a one psig pressure relief valve.
Vent Pipe Pressure Assembly |
See Figure 1 fer example.

Stopwatch

Use a stopwatch accurate and precise to within 0.2 seconds.

CALIBRATION PROCEDURE

Follow manufacturers instructions.
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7

7.1

7.2

7.3

7.4

PRE-TEST PROTOCOL

Location of Test Site

Prototype systems will be located within 100 mn!es of Sacramento for testing. Other
locations may be accepted at the discretion of the ARB Executive Officer.

Specification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of liquid
transfer episodes, volume and volumetric rate of liquid transfer, storage tank volumes,
etc. shall be done according to the principles of CP-201 § 5 for the testing and
evaluation of vapor recovery equipment.

System and Facility Preparation

System equipment and components shall be completely operational and any storage
tanks involved in the test shall be filled to the appropriate volume a minimum of 24
hours prior to the scheduled test.

In addition, the system and facility shall be preparéd to operate according to any
specified test, challenge, and failure modes.

Specific Pre-Test Protocol Items

{1) Dispensing shall not take place during the test. There shall have been no bulk
drops into the storage tanks within the thrée hours prior to the teést.

(2) Measure the gasoline volume in each aboveground storage tank and determme the
actual capacity of each storage tank. Calculate the ullage space for each tank by
subtracting the gasoline volume present from the actual tank capacity. The
minimum ullage during the test shall be 25 percent of the tank capacity or 300
gallons, whichever is greater. If applicable, the vent pipes may be manifolded
during the test to achieve the required ullage.

(3) For two-point Phase | systems this test shall be conducted with the dust cap
removed from the vapor coupler. This is necessary to insure the vapor tightness of
the vapor poppet.

{4} For coaxiait Phase | systems this test shall be conducted with the dust cap

removed from the Phase | coupler. This is necessary to insure the vapor tightness
of the vapor poppet.

{5) If the Phase | containment box is equipped with a drain valve, the valve assembly
may be cleaned and lubricated prior to the test. This test shall, however, be
conducted with the drain valve assembly installed.

- {6) Carefully remove the vent pipe pressure/vacuum valve, Install the vent pipe

pressure assembly {see Figure 1).

PROPOSED TP-201.3B page 4
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'8  TEST PROCEDURE

The facility and system shall be prepared to operate according to any specn‘led test,
chaltenge, and failure modes.

This test procedure is based on direct measurements on!y, no samplmg, recovery, or analysrs
is mvo!ved

(1) Open the nitrogen gas supply valve, regulate the delivery pressure to at least 5
psig, and pressurize the vapor system (or subsystem for individual vapor return
line systems) to or slightly above 2 inches water column. It is critical to maintain
the nitrogen flow until both flow and préssure'stabili'ze, indicating temperature and .
vapor pressure stabilization in the tanks. Close the nitrogen supply valve.

{2} Check the vent pipe pressure assembfy using leak detectmg solutlon to venfy that .
the test equrpment is Ieak tlght

(3} - Re-open the nltroge'n supply valve, and reset the tank pressure to reestablish a
. pressure slightly greater than 2 inches water column. Close the nitrogen supply
valve and start the stopwatch when the pressure reaches an mrtlel pressure of 2. 0 _
- inches of water column. o '

{(4) - At one- ~minute rhterva!s during the test, record the system pressure. After five
minutes, record the final system pressure. See Equation 11.1 or Table 1to
determine the acceptabt!rty of the final system pressure resu!ts

(5) If the system failed to meet the criteria set forth in Table 1, repressurize the
system and check all accessible vapor connections using leak detector solution or
a combustible gas detector. If vapor leaks in the system are encountered, repair or
replace the defective component and repeat the test.

{6) If the compartments in the vaulted tanks are not manifolded, repeat the test for
each of the compartments, using the appropriate vent pipe.

(7) Carefully remove the vent pipe pressure assembly. Allow any remaining pressure
to be relieved through vent pipe(s) to minimize exposure to benzene. Keep all
potential ignition sources away from the vent pipe(s). Carefully reinstall the
pressure/vacuum relief valve. '

(8) Use Equation 11.1 or Table 1 to determine the compliance status of the facility by
comparing the final five minute pressure with the minimum allowable pressure.

9  QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

This section is reserved for future specification.
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10 RECORDING DATA

11

This section is reserved for future specification.

CALCULATING RESULTS

Minimum Allowable Pressure

The minimum allowable preéssure after_ five {B) minutes, with an initial pressure of 2.0 inches
H,0, shall be calculated as shown below, or obtained from Table 1:

Py
Where:

P,
vV
e
2
-760.490

u

28(—760.490Nu)

The minimum pressure after 5 minutes, inches H;0

The ullage of the system, gallons
Constant equal to 2.71828

The initial starting pressure, inches 'HZO

Decay constant for a 5 minute test

PROPOSED TP-201.38 page 6



12 REPORTING RESULTS

The calculated ullage and system pressures for each five minute vapor recovery system test
shall be reported as shown in Figure 2. Be sure t0 include the Phase Il systemtype, whether
the system is manifolded, and the one-minute pressures during the test. ‘

13 ALTERNATIVE TEST PROCEDURES
Test procedures, other than specified above, shall only be used if pﬁqr written approval is
obtained from the ARB Executive Officer. In order to secure the ARB Executive Officer’s
approval of a@n alternative test procedure, the applicant is responsible for demonstrating to
the ARB Executive Officer’s satisfaction that the alternative test procedure is equivalent to
_ this test procedure. ' -

{1) Such approval shall be granted on a c_a_se-by-Case hasis only. ,Bébause of the
evolving nature of technology and procedures for vapor recovery systems, such
approval shall not be granted in subsequent cases without a new request for
approval and a new demonstration of equivaiency. '

(2) Documentatio_n of any.such a.pprovalé, derhonstfations-, and apprc‘:{a_!_s_ shéll_ be
maintained in the ARB Executive Officer’s files and shall be made available upon
request.. : BRI S :

14 REFERENCES

‘This section is reserved for future specification.

15 TABLES AND FIGURES

Tables and figures are attached.
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TABLE 1

. " Leak Rate Criteria ‘
MINIMUM PRESSURE

ULLAGE. - _ © - AFTER 5 MINUTES,
{GALLCNS) . {INCHES OF H,0) -~
300 o 0.16 -
350 B 0.23
400 R 10.30
450 - 1 0.37
500 0.44
550 L 0.50
600 o - 0.58
650 - o 7 0.62
700 . ) o T 0.67
75 - . 0.73
800 o ' 077 -
850 . B . .0.82
900 . - 086
g50 © 080
1,000 - S 0.93
1,200 . 1.06 .
1,400 ' 116
1,600 0 1.24
1,800 | 1.31
2,000 ‘ 1.37
12,200 ' 1.42
2,400 . : 1.46
2,600 . o 1.49
2,800 ' - 1.52
3.000 1.55
3,500 1.61
4,000 S 1.65
4,500 1.69
5,000 - 1.72
6,000 1.76
7,000 | 1.79
8.000 o 1.82
*9,000 ' - 1.84
10,000 1.85
15,000 _ 1.90

20,000 ‘ 1.93
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FIGURE 1

e Vent Pipe Pressure Assembly

5’5”{3? gauge ) N
o
: frum”nltrhuen supply
plug -regulated to 5 PSIG g
. . .. ]
hose - >

hose clamps

TS

<«——— vent pipe
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FIGURE 2

..S:._ummary of Source Test Data

SOURCE INFORMATION

FACILITY PARAMETERS

GDF Name and Addsess GDF Representative-and Title

GDF PhoneNo, { )

PHASE Il SYSTEM TYPE

'Peimit Conditions

GDF#

Soutce: GDF Vapor Recovery System | Hasstech

-[Check One)
Balance ——
Hirt —
Red Jacket —
Healy ——-
Othet —_—

Manifolded? Y or N

Operating Parameters
Number of Nozzels Served.by Tank #1 ______
Number of Nozzels Served by Tank #2

Number-of Nozzels Served by Tan'k-#S
'Numbe_z,r of N'qz;z,—elsf Sewgd‘—:by-_"l-"ank #4

Applicable Regulafions:

Source Test Results and Comments

TANK #:

1.

© O N ;AW N

Product Grade
Actual Tank Capacity, gallons
Gasoline Vol_u_m,e-'

Ullage, gallons (#2-#3)

~ Initial Pressure, inches H,0

Pressure After 1 Minute, inches H,0

Pressure After 2 Minutes, inches H,0

Pressure After 3 Minutes, inches H,0

-Pressure After 4 Minutes; inches-H,0-

10. Final Pressure After 5 Minutes, inches H,0

11. Allowable Final Pressure

] VNRecomm_gnded:

NN

. Test Conducted by; E ' Test Comp'-any:

Date of Test:

PROPOSED TP-201.3B page 10
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Calrfornra Envrronmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
PROPOSED TP-201.4

Determination of Dynamic Pressure Performance of
Vapor Recovery Systems of
Dispensing Facilities

APPLICABILITY
" Definitions common to all certification and test procedures are in:

. D-200  Definitions for
S - Certification Procedures and
Test Procedures for
Vapor. Recovery Systems

‘For the purpose of this procedure, the term "ARB" refers to the State of California Air -
Resources Board, and the term "ARB Executive Officer” refers to the Executive
Officer of the ARB or h|s or her authorized representatrve or designate.

This test procedure can be used to quantify the dynamrc pressure {back-pressure) in
the vapor path leading from the dispensing nozzle to the storage tank. The dynamic
pressure associated with vehicle fueling is determined by various alternative
procedures, one of which is applled as appropriate for the operational character:st:cs
of the subject vapor recovery system.

This test procedure is used to determine the static pressure performance standard of
a vapor recovery system during the certification process and subsequently to
determine compliance with that performance standard for any installations of such a
system.

PRINCIPLE AND SUMMARY OF TEST PRCCEDURE

The principle of this test procedure is to determine the dynamic pressure of a vapor
recovery system at known dispensing flow rates. Some alternative procedures are
provided and cne procedure shall be chosen for application appropriate to the
operational characteristics of the subject vapor recovery system. A novel test
procedure may be developed and used which incorporates some aspects of the
procedures provided. '

PROPOSED TP-201.4 page 1



3

3.1

3.2

4

4.1

4.1

4.1.2

4.2

4.2.1

4.2.2

BIASES AND INTERFERENCES

Any leaks in the nozzle vapor path, vapor hose, or underground vapor return
piping will result in erroneously low dynamic back pressure measurements.

The same procedure must be used to:
{1) determine a dynamic pressure performance standard and

(2) determine compliance with that standard. '

SENSITIVITY, RANGE, AND PRECISION

Sensitivity
Inclined Liquid Manometers and Electronic Pressure Meters

Maximum incremental graduations at, above, and below a-pressure
observation shall be 0.01 inches water col-umn- ("WC).

Each such graduation shall be defined as the resolution, Pg,,. of a pressure
observation.

The maximum bias shall be plus-or-minus one- -half percent (£0.5%) of
tull-scale. :

Mechanical Spring Diaphiragm, Pressure Gauges
The minimu'rn-dia-meter of the pressure gauge face shall be 4 inches.

Maximum incremental graduations. at, above and below a pressure
observation shall be: 0.05 "WC.

'Each such graduation shall be defined as the resolution, PRes, of @ pressure
observation.

The maximum bias shall be plus-or-minus two percent (z2%) of full-scale.

Range:

Pressure
TFhe pressure range: for §8, Procedure 1, is 0.16 t0 0.62 “WC.
Volume Flow

The vo_Iume flow range for §8, Procedure T,is 40.to 80 cubic feet per
hour.

PROPOSED TP-201.4 page 2



43

5.1

5.2

5.3

Precision .

‘The precision of a hressure observation shall affect the compliance status of a

" system as described below, where:

Preg®a = preséure requirement,_'at_a‘-specified volume flow, per the
' appropriate certification procedure, rounded to the nearest
integral muitiple of Pg.g.
and
Pobs@a . = pressure observation, at the specified volume flow.
“The precision for a pressure observation shall be one-halif of PRes: -
Pobs@a Shall be-an integral multiple of -P.Res_'l

Non-Compliance with a p'reSSure requirement shall be determined when, ata -

" specified volume flow: |

" “Preq@a - Pobs@a = PRes

5 EQUIPMENT

Nitrogen Pressure Drop Test Unit
See Figure 1; the ranges on the pressure gauges are for example only.

. Use a fill pipe known to be compatible with all vapor recovery nozzles and ‘
equipped with a pressure tap. ‘ '

Use a high pressure nitrogen cylinder capable of maintaining a pressure of 2000

~ psig and equipped with a compatible two-stage pressure regulator. Use

commercial grade nitrogen.
Rotameter(s}

- Use a calibrated rotameter capable of accurately measuring nitrogen flowrates of
40, 60, and 80 CFH and equipped with a flow control valve.

Pressure gauge(s)

For the nitrogen pressure' drop test unit (Figure 1), use two Magnahelic
differential pressure gauges, or equivalent, with appropriate ranges, and
equipped with toggle valves connected to the high pressure inlets.

For all procedures, available gauge ranges, which shall be used as appropriate

for operating cond_itions, are from 0.0 inches WC to full scale readings {inches
WC) of: 0.5, 1.0, 2.0, 5.0, and 10.0. -

SROBOSED TP-201.4 pags 3



54 Hand Pump

Use a gasoline compatible hand pump to drain condensate pots.
6 CALIBRATION PROCEDURE

7  PRE-TEST PROTOCOL

7.1 Location of Test Site
Prototype systems will be located within 100 miles of Sa‘cr’amt_anto for tesiing.
Other locations may be accepted at the discretion of the ARB-Executive Officer.

7.2 Specification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such -as the number of
liquid transfer episodes, volume and volumietric rate of liquid transfer, storage
tank volumes, etc. shall be done according to the prificiples of CP-201 § 5 for
the testing and evaluation of vapor recovary eguipmant.

7.3 . ‘System and Facility Preparation

System equipment and components shall be completely operational and any
:starage tanks involved-in the test shall be filled to the appropriate volume a
minimum of 24 hours prior to the séhedulsd test.

in addition, the system and facility shall be prepared to operate according to any
specified test, challenge, and failure modes. '

7.4 Check Facility Operating Mode

7.4.1 (T} If performing a test during the certification process, examine the
subject facility to deterimine the most appropriate application of the
- altefnative tést procedures provided. If none of these are appropriate,
document those features necessary for incorporation into a novel test
procedure. If reasonable and practical, make field revisions to the
most appropriate procedure and proceed. Otherwise report the need
for novel test procedure development.

(2) !_f performi'ng a test to determine the compliance status of a subject
tacility, use the test procedure which was specified during the
‘certification precess. :

7.4.2 For those Phase Il systems which do riot utilize a remote vapor check
valve, assemblé the apparatus as shown in Figure 1, ensuring that the riser
shut-off valve on the test equipment is closed. If a Hirt Phase Il system is
used, the vacuum producing device shall be turned off during this test.

PROPOSED TP-201.4 page 4



7.4.3 Perform an initial visual examination for vapor leaks at the nozzle and hose
- of the Phase li system to be tested.

7.4.4 . Disconnect and drain the vapor hose for all dispensers to be tested. Pour
S two (2) gallons of gasoline into each vapor return riser. Reconnact vapor
hose. Aliow fifteen (15} minutes for liquid in the vapor return piping to
drain. For Phase il systems which do.not employ a remote vapor check
valve, the 2 gallons of gasoline may be introduced through the vapor
.passage in the nozzle..

7.4;5 Completely drain all gasohne from the spout and bellows, if appropriate.

7.4.6 " For those vapor piping conflgurations whrch utilize a condensate pot, drain
the pot pnor to testing..

7.4.7 e For Procedures 2- and 3 the Phase I vapor poppet. sha!l be propped open in
S such a manner that the valve |s not damaged :

v 7.5 0 Check Equrpment and Supphes
| The test equrpment must be leak- checked DI'IOI' to use. -

“Fer the nltrogen pressure drop test unit, plug the nozzie end of the auto fill prpe
open the nitrogen cylinder and the toggle vaives on the magnahellc gauges.
~-Adijust the flow meter control valve until a pressure of 50 percent of full scale is
~ " indicated on the high range pressure gauge. Close the nitrogen cylinder valve - ‘
and toggle valves. A pressure decay of 0 2 mches HZO in five minutes, is

considered acceptab!e :

PROPOSED TP-201.4 page B



8 TEST PROCEDURE

The facility and system shall be prepared to operate according to any specified test,
challenge, and failure modes.

Each test procedure is based on direct measurements only; no sampling, recovery, or

analysis is involved.

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8.1.7

Procedure 1 - Nitrogen Pressure Test
{Systems without a Remote Vapor Check Valve)

Phase Il systems which do not utilize a remote vapor check valve may be tested
using the following procedure. Insert the nozzle into the fill pipe of the nitrogen
pressure drop test assembly, ensuring that a tight seal at the fillpipe/nozzle
interface is achieved. Ensure that the riser shut-off valve on the test equipment
is closed.

Close both toggle valves and connect the nitrogen supply.

‘Open the nitrogen supply, set the delivery pressure to 10 psig, and use the

flowmeter control valve to adjust the flowrate to 40 CFH.

Open the toggle valve on the O to 0.5 inches H,0 gauge. if the pressure is
greater than 0.5 inches H,0, close this valve and use, for example, the O
to 2.0 inches H,0 gauge. -

A pulsating gauge needle indicates nitrogen passing through a liquid
obstruction in the vapor return system. If this occurs, close the flowmeter
control valve, disengage the nozzle and redrain the nozzle and hose
assembly. Re-engage the nozzle, open the flowmeter control valve and
repeat the test.

Repeat Sections 8.1.2 through 8.1.4 for nitrogen flowrates of 60 and 80
CFH.

Close and replace th'e dust cover on the Phase | poppet.

Record data as instructed in the section, "RECORDING DATA".

PROPOSED TP-201.4 page 6



82

§.2.1
822
8.2.3

83

8.3.1

_Procedure 2 - Torus Pressure Test

-For some systems, the dynamic pressure can be measured dlrectly during
: :.-_'dlspens:ng into vehicles using apparatus assembled according to the design in
Figure 2; the range on the pressure gauge is for. example only.

Warning: This procedure shall only be used as a screening procedure. for the £
other procedures provided. If this is the only procedure with which a system is ';

icompatible, then such system shall be considered to be incompatible with the -

application of TP-201.4 unless an alternative procedure is developed per § 13.

Measure the dispensing rate and dynamic pressure for any fueling e'p'isode_‘
during which four or -mdre ga!lons is dispensed.

Collect data at high, mid-range, and Iow dlspensmg rates for f|ve
dlspensmg episodes at each rate.

Record the actual dlspensmg rate and dynamic pressure; for each
dlspensnng episode.

Procedure 3 - Fixed Volume Pressure Test-

For'some systems, the dynarhic pressure c_ah be measured directly during

" dispensing into a surrogate for a vehicle tank using apparatus assembled

according to the design in Flgure 3; the range on the pressure gauge is for
example only.

In theory, this procedure yields the least direct measurement of dynamic
pressure performance of the procedures provided; yet in some cases the other -
procedures can not be applied practically. The practical requirements for the
application of this procedure are:

(1) the fixed volume (can, tank, etc } can be sealed around the nozzle
product dispensing path and the vapor return path;

(2) the dispensing rate can be known and cohtrolled for repeated
dispensing episodes of half of the fixed volume;

(3) a characteristic and repeatable dynamic pressure can be observed for
repeated dispensing episodes of half of the fixed volume;

{4) the variation of the results of this procedure can be correlated with
the variation of efficiency test results on the same vapor recovery
equipment. ‘

Measure the dispensing rate and dynamic pressure for any fueling epasode

during which half of the fixed volume is dispensed. : :
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8.3.2 Collect data at high, mid-range, and Iow dispensing rates for five

dispensing episodes at each rate.

8.3.3 Record the actual dis_pensing rate and dynamic pressure for each

10

dispensing episode.

QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

This section is reserved for future specification.

RECORDING DATA
Figure 4 is the field data sheet for the procedures provided.

Data sheets for other procedures shall be composed in a similar manner, based on
field operating parameters.

The following information shall be recorded on the field data sheet:
Facnhty Identification.and Address
Pump Number and Product Grade
Nozzle Make and Model
Nitro‘gen Flowrate, CFH

Dynamic Back Pressure, inches H,0

PROPOSED TP-201.4 page 8
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CALCULATING RESULTS

' Calculate the average dynamrc pressure for each dispensing rate tested

12 '_':REPORTING RESULTS

121

12.2

. Procedure 1

‘The maximum aliowable average dynamic back prassures for a system with the
dry breaks open are as foliows:.

" Flow Rate | -~ ‘Dynamic Pressure
(cubic feet per hour) o {inches of water column)
I
& | - 035
B R X

The dynamic pressure performanoe shall be reported as the average dynamuo
pressure at each fiow rate.

The dynamic pressure performance measured during certification shall be the
performance standard for any mstallatron of the subject vapor recovery system
tested. .

Procedure 3

The dynamic pressure performance shall be reported as the average dynamic
pressure at each flow rate.

The dynamic pressure performance measured during certification shall be the

performance standard for any instaliation of the subject vapor recovery system.
testad.
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13

14

15

ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written.
approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’'s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the ARB Executive Officer’s satisfaction that the
alternative test procedure is equivalent to this test procedure.

(3} Such approval shall be granted on a case-by-case basis only. Because of
the evolving nature of technology and procedures for vapor recovery
systems, such approval shall not be granted in subsequent cases without a
new request for approval and a new demonstration of equivalency.

{2) Documentation of any such approvals, demonstrations, and approvals shall
be maintained in the ARB Executive Officer’s files and shall be made
available upon request. '

REFERENCES

This section is reserved for future _spec’iﬁcat'io.n.

FIGURES

Figures are attached; the ranges on‘the pressure gauges are for example only.

PROPOSED TP-201.4 page 10
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FIGURE 2

Torus Pressure Test Assembly

pressure gauge
a-1*

/
N
viton gasket
3.5"0.0.X1.25"1.D
0.5" wail
0.1875" mininuin [.D. ' . .
-
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 0.1875" mininum LD, ——

FIGURE 3

Fixed Volume Pressure Test Assembly

pressure ahge :
CO1W.C.

f

‘ | ,— tankvent

" mininum tank capacity
5 gallons

=
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_ Field Data Sheet

FIGURE 4

Facility Name Address City Phone
ARB Monitor Tester Date Phone
Pump Grade of Nozzie Type : Volume Time Flowrate Vapor Dynamic Dynamic
Liquid Dispensed Valve Pressure Pressure
' Measured Aliowed
{id) {gall {rmin:sec) Agpm) {cfh) {rmadel) {in. W.C.) {in. W.C.)
N
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California Environmental Protection Agency
' Air-Resources Board '

Vapor Recovery Test Procedure.
 PROPOSED TP-201.5

Determination (by Volume Meter) of
Air to Liquid Volume Ratio of
‘Vapor Recovery Systems of
" Dispensing Facilities

'APPLICABILITY
. Definitions common to all certification and test procedures are in:

' D-200 - Definitions for : . o
g . Certification Procedures and : .
Test Procedures for _
Vapor Recovery Systems

For the purpose of this procedure,'the term "ARB" refers to the State of California Air
Resources Board, and the term "ARB Executive Officer" refers to the Executive Officer of the
ARB or his or her authorized representative or designate. ‘

This test procedure can be used to quantify the air to liquid volume ratio (A/L) of a vapor
recovery system. This test procedure is particularly well suited to hybrid dispensing facility
vapor recovery systems which use bootless nozzles with circumferential holes near the front
of their spouts; but it may be adapted for other systems. : ' ‘

This test procedure can be used to determine the performance specification for air to liquid
volume ratio of a vapor recovery system during the certification process and _subsequently 10
determine compliance with that performance specification for any installations of such a
system. - | — : :

When this test procedure is used to set a performance specification for a system, any
deviations from the use of the equipment and procedures specified below shall be written
into the certification report for such system if it is certified. Any compliance testing of a
system shall be done according to this procedure, with appropriate adjustments for such
deviations. ' ‘

PROPOSED TP-201.5 page 1



5.1

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The air to liquid volume ratio (A/L} of a vapor recovery system is, for a given dispensing

episode, the quotient of the volume of air collected by a nozzle and the volume of liquid
dispensed by that nozzle. In principle, any equipment and procedure which provides for the
simultaneous measurement of air volume collected and liquid volume dispensed, from the
same system, is a basis for determination of A/L for that system. e

TP-201.5 measures A/L rather than the volume ratio of vaper (mixed with air) to liquid (
A/L), because doing so is much more precise and less expensive. A/L testing can be
coordinated with efficiency testing to yield A/L performance specifications for compliance
testing.

BIASES AND INTERFERENCES

There are no known biases or interferences for the equipment and procedures specified.

It is possible that system components could operate during testing in such a way that results
are non-representative of subsequent installations of the system. To minimize such effects,
the ARB test monitor shall note any relevant operating parameters for inclusion in the

certification process as conditions on certification at a particular A/L ratio,

Different systems have different tendencies to condense and evaporate liquid in vapor lines.
This and other factors can cause different A/L values in different modes of system operation.

In consideration of such factors, the ARB Executive Officer may determine a different data

collection protocol and a different data reduction protocol than the examples given in
§58and 11.

SENSITIVITY, RANGE, AND PRECISION

The values of the determinations required by this test procedure are well within the limits of
sensitivity, range, and precision of the specified equipment.

EQUIPMENT

Some of the equipment for testing a bootless nozzle is shown in Figures 1 and 2.
Air Volume Meter and Plumbing Hardware
The plumbing hardware shall connect the nozzle spout to a positive displacement air
volume meter {e.g. Roots® meter) so that the air volume pulled into the collection holes

in the spout can be measured with-minimal pressure drop.

Use a calibrated positive displacement gas volume meter (e.g. a Roots meter) for
measurement of volumetric flow rate through the sleeve.

PROPOSED TP-201.5 page 2



‘8.2

5.3

5.4

6

. Use rotary type p'esitive displacement meter(s) with a back pressure limit {BPL} Iess

than:’

1.10 inches water coiumn at a flowrate of 3,000 CFH down to
0.05 inches water column at a flowrate of 30 CFH for a meter wrth atating over .
- 1000 CFH and

0.70-inches water column at a ﬂowrate of 800 CFH down to .
0.04 inches water column at a flowrate of 16 CFH for a meter W|th a rating. of or
under 1000 CFH.

) Meter(s) shall be equipped with taps accomodating the following equipment:

b

{1} taps on the inlet side for
{a} a thermocouple with a range of 0to 150 °F and

(b}, a pressure gauge with a range providing absolute pressure readings
within 10 to 90% of the range (more than one gauge shall be used |f
necessary) and :

.{2) taps on the inlet and outlet sides for a differential pressure gauge with’ a
_range of 0 to < 2x BPL (i.e. full scale shall be less than twice the back
pressure limit} or any other range appropnate to allow detectron of a .
pressure drop greater than the BPL.. -

Liquid Volume Meter

Use the meter on the liquid dispenser.
Portable Liquid Tank

A portable tank shall be used to receive dispensed liquid. The tank shall have sufficient
volume so that 7.5 gallons can be received without triggering a premature shutoff. in
the development of this procedure, a 25 gallon tank was adequate for two dispensing
episodes between emptyings. The tank shall be on a wheeled cart and plumbed so that
liquid received by the tank can be returned to the appropriate storage tank.

Figure 2 shows an optional carbon scrubber arrangement which provides personnel
protection from hazardous vapors and reduces emissions due to the performance of this
test procedure. .

Stop Watch

Use a stop watch accurate and precise to within 0.2 seconds.

CALIBRATION PROCEDURE

Foliow the appropriate calibration procedures from TP-201.2.
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7.1

7.2

8.1

PRE-TEST PROTOCOL

Location of Test Site

Prototype systems will be located within 100 miles: of Sacramento for testing. Other
locations may be accepted at the discretion of the ARB Executive Officer.

Specification of Test; Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of liquid
transfer episodes, volume and volumetric rate of liquid transfer, storage tank volumes,
etc. shall be done according to the principles of CP-201 § 5-for the testing and
evaluation of vapor recovery equipment.

TEST PROCEDURE

The facility and system shall be prepared to operate éccording to any specified test,
challenge, and failure modes.

The procedures below are for testing a bootless nozzle; with appropriate changes, these
procedures can be used on other equipment. The procedure below shall be performed by at

‘least two people familiar with the safety and mechanical principles of liquid dispensing
equipment, especially for dispensing gasofine and other hazardous liquids.

General A/L Test Instructions

(1)

(2}

(3)

(4)

{5}

(6)

Assemble the equipment shown in Figures 1 and 2: If-more than one nozzle is
served by the same assist pump, all nozzles-other than the test nozzle shall be
sealed vapor tight with, e.g., plastic bags and tape or rubber bands.

Read and record the initial value on the air volume meter. Do not depend on using
the terminal reading from a prior dispensing episode. The pressure-drop across an
appropriate volume meter is so low that a light breeze can change this value.

Set the liquid meter and stopwatch to zero.

Fully engage the dispensing lever and hold for maximum flow rate of liquid. For
most systems, there will be a brief pause before the liquid flows and is registered
by the liquid meter.

Start the stop watch when the liquid meter indicates liquid flow.

Attempt to dispense 7.48 gallons {one cubic foot) of liquid and simultaneously:

{a} shut off liquid flow and

{b} stop the stop watch.
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8.2 -

8.3

S

Read and record the liquid vo!ume dispensed and the elapsed time.

(7} Read and record the final value on the air volume meter.

' Cer'tiﬁcation Test Instructions

‘Different systems have different tendencies to condense and evaporate liquid in vapor

lines. This and other factors can cause different A/L values in different modes of -

. system operation. in consideration of such factors, the ARB Executive Officer may

determine a different data collection protocol and a different data reduction protocol -

- than the examples below. However, instructions must be determined before collaction
- -of final certification test data. :

-7;(1)-"-' Coilect th'ree_eets of A/L test data per nozzle:

(a) from any nozzle {of nozzles) on any duspenser (or drspensers) used by the -
appllcant for certification efficiency testmg and S ‘

(b} at three ﬂow rates {(e.g. mmlmum average of minimum and maximum, and
average

2 Calculate the performance specrficatton as an mterval of allowed A/L values

: accordmg to one of the alternat:ves prowded un §11.

Complrance Test lnstructlons

'D|fferent systems have different tendenmes to condense and evaporate liquid in vapor

lines. This and other factors can cause different A/L values in different modes of
system operation. In consideration of such factors, the ARB Executive Officer may
determine a different data collection protocol and a different data reduction protocol
than the examples below. Howaever, instructions may not be changed after certification.
{1) Coliect one set of A/L test data per nozzle::

{(2) Compare the resulting A/L value with the performance specmcatlon lntervai of
aliowed A/L values.

{(a) If the resulting value is in the allowed interval, the nozzle complies.

{b} If the resulting value is not in the allowed interval, collect two more sets of
A/L test data and calculate the average A/L for aII three sets.

{iy  If the resulting value is in the allowed interval, the nozzle complies.

(iy If the résulting value is not in the allowed interval, the nozzle does not
comply. '

QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)
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This section is reserved for future specification.

10 RECORDING DATA

This section is reserved for future specification.

11 CALCULATING RESULTS

Different systems have different tendencies to condense and evaporate liquid in vapor lines.
This and other factors can cause different A/L values.in-different modes of system operation.
In consideration of such factors, the ARB Executive Officer may determine a different data
reduction protocol than the examples below. However, all calculation protdcols must be
determined before collection of final certification test data.

11.1 A/L Values

" Calculate A/L for each test of a dispensing episodé:

1_1 -2 AL - {volume of air collected)
Perfo ' ' {volume of fiquid dispensed)
rman

ce

Specification
The performance specification shall be expressed as an interval of allowed values of
A/L. The performance specification interval shall be the mean value of A/L + 10% of
the mean.

11.3 Alternative Performance Specification
This performance specification may be used after an endinieering evaluation by the ARB
Executive Officer has determined that it is necessdry to statistically aceount for the
variance of A/L values for a system.
The performance specification shall be expressed as an interval of allowed values of
A/L. The performance specification interval shall be the 95% confidence interval for the
expectation value of a single observation of A/L.

Using the calculation procedure determined above, calculate for each nozzle statistically -
tested: -

(1) the mean value of A/L,

(2) the sample standard deviation of the mean value of A/L, and
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(3} the 95% confidence interval for the QXpe_ctation value of a single observation '

of A/L using Student’s t Statistic and assuming a normal distribution of A/L
values for all system nozzles.

- For'example, assume that a nozzle was tested with the following results for A/L:

:  observation nufr}ber P AL
1 ‘ 102
2 0.99
3 T 1.02

(1) Find the mean value of A/L.

- A{2) - Find the s_‘ar'np!e_s't_a_ndard d'eviati_é_n of the mean value of A/L.

gl l { 02 X%+ (0229_'1?2 ¥ 1.02 - X2 | 0.0173
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{3} Find the 95% confidence interval for the expectation value of a single
observation of A/L using Student’s t Statistic and assuming a normal

distribution of A/L values for all system nozzlés.

Note that for three observations, there are two degrees of freedom and the
Student’s t Statistic is 4.303 for a 95% c¢anfidence interval.

95% ¢.j. = x x{ts} = 1.01 £0.075

Other values of t are provided below for convenience:

number of observations

t

4

3.182

5976

2,571

2.447

2.366

i w0l wi o ot

"2.306

2962

a5

. 2.04% '
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12 REPORTING RESULTS
" Report:
{1) _the mean value of AL,
" (2) the variance of the mean value of A/L, and
(3} the 95% confidence interval for the expectatibn value of a single observation of
A/L using Student’s t Statistic and assuming a normal distribution of A/l. values
for all system nozzles. - .
'R-epd'rt- {3) as the performance sp_ec_ification.. .

Report the number of nozzles at the dispensing facility which do not meet the performance
. specification. . - B - SRR
Report any other system operating pa?am_eters 'tec'hniéaliy pertinent _to"‘thre A/L performance -
_specification as required by the certification procedure. o R c
13 ALTERNATIVE TEST PROCEDURES
© Test procedures, other than specified above, shall only be used if prior written approval is .
obtained from the ARB Executive Officer. In order to secure the ARB Executive Officer's
approval of an alternative test procedure, the applicant is responsible for demonstrating to
the ARB Executive Officer’s satisfaction that the alternative test procedure is equivalent to
this test procedurs. : - ‘
(1} Such apprové! shall be granted on a case-by-case basis only. Because of the
evoiving nature of technology and procedures for vapor recovery systems, such
approval shall not be granted in subsequent cases without a new request for
approval and a new demonstration of_ equivalency.
(2) Documentation of any such approvals, demonstrations, and approvals shall be
maintained in the ARB Executive Officer’s files and shall be made available upon
request. ‘

14 REFERENCES

This section is reserved for future specification.

15 FIGURES

A figure is attached.
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FIGURET

AL Test Equipment for Bootless Nozzles

~ sealing.
ting -

e

alr ——»> 090 nwes
seaiing
ring -
po Sipanses
u
liquid from . 9
disperser
volume meter
| grounding strap
less than three feet R
: :D]jj =<l «—— "fee" fitting With
‘ alr compression : :eallin?drings nin
'"._',32.’.';951?2'!.'“ |  afitting | ollection holes
‘ 01/ f dispensed (detail above)
, liquid
alr volume meter plumhing hardware
{e.g. Roots® meter) ‘ (e.y. 3/4" PVC)
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" FIGURE 2
AL Testing Tank

2" pipe fittings
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1 hand truck
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Y——— with screen
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e 15 12" e
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SRR
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This deslgn can meet the performance specifications of this procedure,
any ofther design which meetssuch speclficatlionsis acceptable.
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California Environmental Protection Agency
' Air Resources Board

Vapor Recovery Test Proceduré:; B
PROPOSED TP-201.6

Determination of Liquid Removal of
Phase 1l Vapor Recovery Systems of
Dlspensmg Facuhtaes

APPLICABILITY
A set of definitions common to all certlficat:on and test procedures is m;

- P-200  Definitions for _
. Certification Procedures and
Test Procedures for
Vapor Recovery Systems

For the purpose of this procedure the term "ARB“ refers to the State of Cahfornla Air-
Resources Board, and the term "ARB Executive Officer” refers to the Executive Officer of the
ARB or his or her authonzed representative or designate.

This procedure is used to quantify the removal of liquid gasoline from the vapor passage of
coaxial hoses equipped with a liquid removal device. It is applicable in all cases where a
liquid removal system is requlred in conjunction with a Phase |l balance system and in most
cases where a vacuum- -assist Phase !l system is utilized.

PRINCIPLE AND SUMMARY OF TEST.PROCEDURE

A dynamic pressure baseline is established pursuant to TP-201.4. Sufficient liquid gasoline
is introduced into the vapor passage of the coaxial hose to produce a dynamic pressure
between 2.0 and 6.0 inches water column at a nitrogen flowrate of 60 CFH. After ten
gallons of gasoline are dispensed the dynamic pressure is measured and compared to the
baseline value. The total liquid volume removed is also considered.

This procedure may be used to determine only the removal rate of the liquid removal device
if that is all that is required by some regulation.
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5.1

5.2

5.3

6

BIASES AND INTERFERENCES

Any leaks in the nozzle vapor path or hose vapor path wilk result in errongously-low
dynamic pressure results.

Alteration of the hose and loop configuration between the prefueling test and the post
refueling test may result in erroneous dynamic pressure results.

If the hose connection, at the dispenser, is sufiﬁcienﬂy fow-to allow-the 100 CFH
nitrogen flow to displace liquid gasoline into the underground Phase It piping, this test
procedure shall not be used.
If the Phase Il system type precludes conducting a dynamic pressure test, this test
procedure shall be used only to determine the volume of liquid gaseline removed per
gallon of gasoline dispensed. ' ‘
SENSITIVITY, RANGE, AND PRECISION
For all procedures, available gauge ranges, which shall be used as appropriate
for operating conditions, are from 0.0 inches WC to full scale readings (inches
'WC) of: 0.5, 1.0, 2.0, 5.0, and 10.0. L
EQUIPMENT
See TP-201.4 for a list of dynamic pressuce test equipment.
Stopwatch,
Use a stopwatch accurate to within 0.2 seconds:

_-Graduated Cylinder.

‘Use a shatterproof 0-300 (minimur) milliliter eylinder which is compatible for -
use with gasaline. - o

Pressure Gauge

Use: a..O;-‘Sf)‘ (minimum) psig pressuke gauge. to measure the.gasoling delivery
pressure. _

CALIBRATION PROCEDURE

“This section is reserved for future specification.’
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. PRE-TEST PROTOCOL
7.1 Location of Test Site

: _Prototype systems wr!l be located within 100 mr!es of Sacramento for testirig..
 QOther locations may be accepted at the drscretron of the ARB Executive Officer.

7;2- o Speclflcatron of Test, Cha!ienge, and Failure Modes
_ The specification of tsst, challenge, and failure modes such as the number of
liquid transfer episodes, volume and volumetric rate of liquid transfer, storage
- tank volumes, etc. shall be done according to.the principles of CP-201 § 5 for
. the testing and evaluatron of vapor recovery gguipment.- :
.7.3  System and Facility Preparatlon
' .System equ:pment and components shall be completely operational and any :
storage tanks involved in the test shall be filled to the appropriate vo[ume a

‘minimum of 24 hours prror to the scheduled test.

© " In addition, the system and facility shall be prepared to operate accordmg to any
E .-_;r.,.':specrfred test, challenge and fallure modes. . BT :

7.4 ‘$pecific Pre-Test Protocol items _

{1) Usea stopwatch £0 accurate!y measure the gaso!me dispensing rates at
high, medium, and iow nozzle hold-open clip settings with no other -
~ refueling activity occurring at the facility. At least one gallon shall be
dispensed before timing the dispensing rate. For those nozzles without
hold-open latches, use wedges to simulate the three latch positions.
Record this data.

- {2) Quantify the gasoline delivery pressure using the 0-30 psig pressure gauge.
This pressure shall be measured with no other refueling activity occurring
at the faciiity. Record this pressure. '

(3) Position the TP-201.4 pressure test assembly 48.inches (2 inches) from
the face of the dispenser in order to represent a typlcal refueling
configuration. .

(4) Completely drain all liquid from the vapor passage of the coaxial hose.
Sufficient time shall be allocated for this pre-test procedure, especially if
the hose has internal convolutlons.

(5) Use the graduated cyhnder to pour 150 milliliters of gasolrne into the vapor
passage of the hose.

{6} Completely drain the gasoline from the vapor passage back into the
graduated cylinder. Subtract this quantity from the original 150 milliliters.
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This value represents.-the volume of gasoline lost due to surface adhesion
to the hose wall.

{7} With no dispensing activity occurring at the gasoline dispensing facility,
conduct the dynamic pressure tests at nitrogen flowrates of 20, 60; and
100 CFH, in accordance with TP-201.4. Record the results on the Field..
Data Sheet (Figure 4 of TP-201.4). This establishes the dry baseline values
for dynamic pressures..

TEST PROCEDURE .

The facility and system shali-be prepared to operate according.to any specified test,
challenge, and failure modes.

(1)

(2}

(3)

{(4)

(5)

(6)

7y

(8)"

Use the graduated cylinder to pour 150 mllllllters of gasoline into the.vapor
passage of the hose.

With no dispensing activity occurring at the gasoline dispensing facility, conduct
the dynamic pressure test, in accordance with TP-201.4, at nitrogen flowrates
of 20, 60, and 100 CFH. Record this data.. This establishes the wet. baseline
values for dynamic pressures. Ensure that the dynamic pressure, at.60 CFH,
does not exceed six (6) inches H;0. This is to preclude the possibility of
premature nozzle shutoff while dispensing fuel, If the wet baseline value is less.
than two {2} inches H,0, use the graduated cylinder to add sufficient gasoline to
raise the dynamic pressure to a minimum of two (2) inches H,0.

Move the Delta P Test Unit and position a vehicle.such that the fillpipe inlet is in
approximately (t six inches) the same location previously occupied by the TP--
201.4 pressure test assembly,

Using the low hold-open clip setting, dispense. 10.0 gallons into the vehicle gas
tank with no other refueling activity occurring at the facility. Record the-exact
volume.

Move the vehicle and return the TP-201.4 pressure test assembly to-its original
position, using the traced outline of the base to verify it's position.,

Conduct the dynamic pressure test, in accordance, with TP-201.4, -at-nitrogen .
flowrates of 20, 60, and 100°CFH. Record.this data. These values Tepresent.
the post-refueling dynamlc pressures.

Carefully drain any gaseline present in the vapor passage of the. hose into the
graduated cylinder. Record this quantlty

. Répeat appropriate steps:with the hold-open clip in both the medium and high

positions. Reécord this data.
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© QUALITY ASSURANCE / QUALITY. CONTROL (QA/QC)

. .This's:eéti'oh_is reserved for future specification. = .

10

' RECORDING DATA

This section is reserved for future specification.. .
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11

CALCULATING RESULTS

The volume of liquid gasoline removed from the hose vapor passage per gallon of
gasoline dispensed is calculated as follows:

vR = VI- VW) - VF

\ G
Where:
VR = Gasoline removed per gallon dispensed, milliliters/gallon
VI = Total initial volume poured into hose vapor passage, milliliters
VW = The liquid lost due to wall adhesion, milliliters _
VE = The volume of gasoline remaining in the hose vapor passage after

dispensing, milliliters

G = The total gallons dispensed, gallons

The percent increase in dynamic pressure, from dry baseline to post refueling
conditions, is calculated as follows:

pt = FPPR - P-Ds_x 100%

TPDB
Where:
Pl = The percent increase in dynamic pressure fram dry baseline to post
refueling eonditions, percent
PPR = The post refueling dynamic pressure, inches H,O
PDB =  The dry baseline dynamic pressure, inches H,O
100 = Conversion factor frem decimal fraction. to percent
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12

13

14

15

_REPORTING RESULTS

" This section is reserved for future specification.

© ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written
approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval ¢f an alternative test procedure, the applicant is '
responsible for demonstrating to the ARB Executive Officer’s satisfaction that the

alternative test procedure is equivalent to this test procedure.

- {1) -Such approval shall be.granted on a case-by-case basis only. Because of

: " the evolving nature of technology and procedures for-vapor recovery -
systems, such approval shall not be granted in subsequent cases without a
new request for approval and a. new demonstration of equivalency. '

@ Doc_:_umentatidh;df any such approvals, der'r_:\onstra‘tiohs'; and approvals shall
""" be maintained in the ARB Executive Officer’s files'and shall be made : - . .
av_ailabl_e.upori:_request_ R L -
REFERENCES

This section is reserved for future specific'ation.

FIGURES

. This sectionis reserve.d‘for future specification. |
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California Environmental Protection Agency
- Air Resources Board

Vapor-Recovery Certification Procedure
 PROPOSED CP-202

Certification Piccedure for Vapor Recovery Systems of .
| Bulk Plants

 GENERAL INFORMAT!ON AND APPLICABILITY

This document describes a procedure for certifying equipment which recovers vapors.
emitted in association with gasoline marketing operations involving bulk plants and
cargo tanks. ' - o S ' T :

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 invalving: dispensing facilities (CP-201}; supply lines, terminals, delivery
lines, and cargo tanks (CP-203); and.cargo tanks (CP-204). For novel facilities or

. systems to which CP-201 through 204 do not apply, CP-205 provides instructions for
determining performance standards, performance specifications, and test procedures
for equipment which recovers vapors emitted in association with gasoline marketing
operations. ' ‘

Section 41954 of the California Health and Safety Code requires the ARB 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 specifications which the ARB
determines are reasonable and necessary to achieve or maintain any applicable
ambient air quality standard. '

A set of definitions co_mmoh to all certification and test procedures is in:
D-200  Definitions for
‘ Certification Procedures and

Test Procedures for
Vapor Recovery Systems
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1.1

1.2

Legistative and Regulatory Requirements of

- Other California State Agencies

‘As required, the ARB:Executive Officer shall coordinate 'this cértification
procedure with:

11) Departmerit of‘Food and Agriculture,
Division of Measurement Standards :(DMS)

{2) ‘State Fire!Marshal (SEM)

(8} Departmerit of Industrial Relationis,
Division 'of Occupatiorial Safety-dnd Health (DOSH)

‘Certification of a system by the ‘ARB Executive Officer do&s not éxempt the

system from coiripliance with other applicable codes and regulations such as
state fire codes, weights and measure regulations, and safety codes and

“regulations.

"Legislative and ‘Regulatory Requirements of -
‘Other ‘Agencies

‘In ‘addition to California’s-local Districts, other federal, state, ‘or local: agéhbtes'
'may have legal jurisdiction regarding vapor recovery 'systeins. The' apphcant 1]

solely responsible for:

{1) compatibility of thie applicant’s eqaipment w:th the application of any
: other agency's test procedures;

(2) testing of the applicant’s eguiprent with such test procedures; and

(3) compliarice with performance standards and performance

specifications in any other agency’s regulations referenging such test
pmcedures

The ARB Executivie Officer is not responsible for iteris (1) thréugh (3) above.
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2 SUMMARY OF CERTIFICATION PROCESS

2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

. :Summé'ry of Requirements of Certification Procedure

‘This certification procedure has five interacting components which may be
- applied iteratively in complex cases. For example, review of evaluation and

testing may yield additional specifications. The five components are:
Application for Certificétion {See § 3.)

" The applicant must submit all required application information. The ARB
Executive Officer shall consult with the applicant, shall review the
information, may require revisions of more information, and shall approve
the application after it is determined to he complete. . -

Stahda_rds, Specifications, and Test Proéedures_ {See § 4.)

~ The ARB Executive Ofﬁ_cér shall specify performance standards, '
performance specifications, and test procedures for vapor recovery.
equipment in response to 2 completed application for certification.

 Evaluation and Testing of Vapor Recovery Equipment (See § 5.).

The vapor recovery equipment shall be subjected to evaluation and testing
according to the performance standards, performance specifications, and
test procedures at the applicant’s expense. The ARB Executive Officer shall
conduct all evaluation and testing unless the ARB Executive Officer -
determines that the equipment owner or operator shall contract for or
conduct specified evaluation and testing on a case-by-case basis.

Documentatidn for Certification (See § 6.)

A Certification Report shall be prepared, at the applicant’s expense,
documenting the preceding components: {1} Application for Certification;
(2) Standards, Specifications, and Procedures; and (3) Evaluation and
Testing of Vapor Recovery Equipment. The ARB Executive Officer shalil
consult with the applicant, shall review the report, may require additional
work on the components, and shali approve and sign the Certification
Report after it is determined that: (1) The Certification Report is complete;
and (2) the Certification Report documents successful performance of the
subject vapor recovery equipment according to the required performance
standards, performance specifications, and test procedures. '

Certification (See § 7.)

Evidence of certification shall be an ARB Executive Order {which shall
reference the Certification Report) signed by the ARB Executive Officer.
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2.2 . - Summary of Time Periods for Review and Processmg
The foliowing definitions of ARB Executive Officer Actions and Time Periods
shall apply to all applications subject to this procedure per CCR, Title 17,
8§ 60030:
"ARB Executive Officer Intetim Action #1"
means that the ARB Exetutive Officer detsrmines that application is
deficient per §3, 8 4, 8 5, or § 6 and communicates specific
deficiencies to the Applicant in writing.
*ARB Executive Officer Interim Action #2*
means that the ARB Executive Officer determines that applization is
complete per § 3, § 4, § 5, and 8§ 6 and accepted for filing and
communicates such déterminaticn taé Applicant in writing.
"ARB Execuitive Officer Final Action”
‘means that the ARB Executive Officer acts to disapprove of approve
thé application per § 3, §4, §5, § 6, and § 7 and comimunicates .
such determination to the Applicant in writing. : :
“Time Periods”

are defined in the tablé below:

~_FROM: TIME L TO:
ACTION BELOW PERIOD ACTION BELOW

Applicant files an initial within ARB Exaciitive Officer
application for certification. 30 days Interim Action #1 or #2
Applicant files an amended within ARB Executivi Officer
application for certification. 15 days interim Actioi #1 or #2
- ARB Executive Officer - within. - | ARB Executive Officer

Interim Action #2 90 days Final Actioh

The time periods specified above may be exténded by the ARB Executive
Officer for good cause per CCR, Title 17, § 60030 (d).
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3 APPLICATION FOR CERTIFICATION

Warmng All of the inforrhation specified in all of the following subsectlons must be
i submrtted to the ARB Executive Officer for an application to be consrdered complete.

: Applrcatrons whrch do not comp!etely satisfy the requirements of this sectron shall be
returned to the applicant with an indication of deficiencies. .

3.1 General

_ 3.1'.‘!' T An apphcatron for certification of a vapor recovery system may be
' : submitted to the ARB Executive Officer by any owner or operator or y
__authorrzed representatrve ofa hulk plant. :

3.1.2 3__ - The appltcatron shalt be signed by the owner of operator or authonzed
o representatwe and shall include the fo!!0w1ng -

(1) The applicant shall submtt alist of components by manufacturer _
* " and model number for the vapor recovery system.

(2) A detailed descnptlon of the conflgurat:on of the vapor recovery

system including but not limited to the followrng

{a)

(b}

(c}

(d)

(e)

The piping conflguratlon and specifications (pipe sizes,
tengths, fittings, material(s), etc.).

Product and vapor recovery hose connectors for mating to
the cargo tank. '

Engineering parameters for pumps and vapor processing
units to be used as part of the vapor recovery system

Allowable pressure drops through the systems.
Specification of the location of all PV valves on

atmospheric vents from the vapor recovery system and the
pressure and vacuum refief settings for each vent.

(3) Evidence demonstrating the vapor recovery reliability of the
system or device. '

(4) A description of any test performed to ascertain compliance with
the general standards, and the results of such tests.

{5) A statement of recommended maintenance procedures,
equipment performance checkout procedures, and equipment
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3.2

3.2.1

3.2.2

necessary to assure that the vapor recovery system, in _
operation, conforms to the regulations, pius a description of the
program for training personnel for sich maintenance.

(6) One copy of the service and operating manuals for the system.

(7) A copy of the permit to operate or authority to construct for the
| facility operation granted by the local district and

(a}) a copy of any air pollution test reports for the facility,

(b} a statement of the date the vapor recovery system
was installed, and

{c} a statement of the date the vapor recovery system
became operational.

{8) A copy of the warranty or warranties provided with-the system:

(9) If the application is for a system previously tested by the ARB
Executive Officer, 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.

Information Required by the ARB Executive Officer

Evidence of Corporate and Financial Responsibility .

The requirements of this section shall apply with equal stringency both to
original manufacturers and to rebuilders of vapor recovery equipment.

A fee not to exceed the actual cost of certification testing may be charged
by the ARB Executive Officer 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 will not be
certified until the test fees, if any, have been paid in full-to the ARB
Executive Qfficer.

Installation, Operation, and Maintenance

A system manual which specifies required installation, operation, and
maintenance procedures for the vapor recovery system shall be submitted
with the application. A required field training program for maintenance
personnel shall be specified in the system manual, including performance
specifications for personnel and maintenance procedures.

PROPOSED CP-202 page 6
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3.2.3 -Compatlbxllty

Th|s section specifies vapor recovery system compatlbihty requirements
which, -although not specified in terms of vapor recovery effect:veness
form an mdispensable basis for proceeding with the application of the

' approprlate certlflcatnon and test procedures :

The msta!latlon operat:on and mamtenance of vapor recovery equapment-
must be compatlble with: : SR

(1} the. apphcatlon of peformance standards performance i
: speclflcat:ons, and test procedures and :

©(2) _the mstal[atton operatlon, and marntenance of any other _
equ:pment assocnated w1th such vapor recovery equnpment

PROPOSED CP-202 page 7



PEREORMANCE STANDARDS,

PERFORMANCE SPECIFICATIONS, AND TEST PROCEDURES

(1)

2)

Warninig: The installation, operation, maintenance, and inspection of a vapor
recovery system must be cofnpatible with:

the application of specified performance standards, performance
specifications, and test procédures and.

the installation, operation, maintenance, and inspection of any other
equipment associated with such system.

4.1
4.1.1

4.1.1.1

4.1.1.2

- 4.1.2

4.1.2.1

‘Performance Standards and Test Procedures

Efficiency

Perfoimance ‘Standard

A-vapor recovery system shall achigve Ainitum vapor tecovery

gficiency of ninety percént (90%) by weight to dbtain certification by

this procedure.

factors, the emission factor for unéodntrolled displacement of

i gasoline vapors is defined as 8.4 pounds of hydrocarbon vapor
displaced per thousand gallons of gasoline liquid dlspensed

8.4 #!EBG) Thus, for example, hinety percent (90.0%) control

' efflctency by welght corresponds 10 emissions of 0 84 #/E3G.

! Note: Forthe purpose of comparing efficiency values and emission

Test Procedurés

Com pllance with the performance standard for efficiency shall be
determiried per:

TP:202.1
Vapor Vent Vilve

Pérformance Standard

Any above ground bulk storage container shall.be equipped with a
pressure-vacuum (PV) relief valve which, when c¢onsidered as part of

the vapor recovery system, functions to aliow the vapor recovery
system to meet the performance standards and performance

PROPOSED CP-202 paje 8



4.1.2.2

413

. 4.1.3.1.

4.1.3.2

4.1.4

4.1.4.1

| specifications herein. New bulk storage containers '(instaﬁe'd ‘after

August 9, 1278} shall be designed to be compatible with a pressure-
vacuum relief valve with a minimum pressure setting of + 8 ounces
per square in. gauge. T '

Compliance with this requirement m'ay take the form ofa
manufacturer’s design rating for the container; it is possible that:the

requirement of the first sentence can be met with a valve rated at Iess
than + 8 ounces per square in. gauge opening pressure {i.e. the:

container rating and valve rating:r_ha'y_ differ).

If the vapor recovery system employs a processing unit or incinerator,

the system shall not cause out-breathing to occur from system
pressure-vacuum relief valves including valves on any storage tanks,
during normal operations of the vapor recovery system. c
Test Procedures.

Compliance with the performance standard for vapor vent valves shall
be determined per: - : o S e e

- TP-202.1

'Leaks-

Performance Standard

All equipment and connections shalt be vapor tight and have no liquid
leaks. ' : _

This requirement does not apply to vapor emissions from designed
system outlets such as pressure relief vents (notwithstanding

TP-202.1 §§ 2.3.3 and 2.3.4) or vapor processors and incinerators
provided that such emissions are determined per TP-202.1 during
certification testing. ' '

Test Procedures

Compliance with the performancé standard for leaks shall be
determined per:

TP-204.3

Static Pressure

Performance Standard
During norma! operation, the system shalt not cause the pressure in

the cargo tanks, while either delivering to the bulk plant or loading at
the bulk plant, to exceed 18 inches H;0 gauge.
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4.1.4.2 Test Procedures
Compliance with the perfermance standard for static pressure shall be
determined per:
TP-202.1
4.2 ‘Performance Specifications and Test Procédures
Performance specifications may be specified by ‘the applicant in‘the fequiréd
‘application information-for each component or configuration ‘of .cothponents of
the vapor recovery system. Such performance specifications shall be the basis
for any testing performed on any component or configuration of compohents
when-isolated from the rest of the system.

Other performance specifications shall be addéd, ‘as appropriate aftér review of
“system information by the ARB Executive Officer.

4,21 Emission Factor

4.2.1.1 ‘Performance Specification

“0.84 #/E3G to obtaln certn‘lcation by this: procedure

factors, the emission factor for uncontrolled displacement of
gasoline vapors is defined as 8.4 pounds of hydrocarbon vapor

displaced per thousand gallons of gasoline liquid dispensed

(8.4 #/E3G). Thus, for example, ninety percent (80.0%) éontrol
«efficiency by weight corresponds to emissions of 0.84 #/E3G.

‘Note: For the purpose of comparing efficiency valiies and ‘emission :

As a performance specification for compliance testing, this standard
shall be applied 4t facility operating conditions which are not altered
for 6r by testing activities.
The facility operating conditions ‘astablishied duririg testing for the
certification criterion shall ‘edch 'be specified ds perforinance
specifications.subjéct to subsequent complianice testing.

4.2.1.2 _Test Procedures

Comiplignce with the performaricé specification for emission factor
shall be deteérmined pei:

TP-202.1

4.2.2 incinerators

S
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4.2.2:1 Performance Specification

Any vapor recovery system which, as part of its design and intended -
function, incinerates vapors shall comply with: '
(1) a perfcrménce speciﬁcatioh for carbon monoxide {CO}
- emissions and ' S

(2) performance specifications for other critical incinerator = -
operating parameters: = ' :

~ The results of evaluation and testing of the system, documented in
the certification test report, shall inciude:.. - -~ :

(1) - the identification of such c_ri'ticél_ system _opérating_ _
. parameters, ' co ; o
{2} the performance speci,fi'cati'Ons'for such critic‘a'E-»--s'ystem_
- operating parameters. - oo ' ' -
Challenge and failure mode testing shall be performed to establish
system sensitivity to and performance specifications for the following
variables: L
~ {1} number of loading armsr‘ih:-,siniultaneous use and .
(2) individual ioad_ing arm transfer rates.

The maximum number of loading arms in simultaneous use and the
maximum loading arm transfer rates that are demonstrated during
certification testing shall define {as certified performance
specifications) limits to be placed on subsequent operation of the
facility. ‘ ' ‘

4.2.2.2 Test Procedures

Compliance with the performance specification for incinerators shall
be determined per:

TP-202.1

4.3 . Performance Standards and Performance Specifications
for Novel Systems : '

For novel systems, on a case-by-case basis, additional performance standards

and performance specifications shall be required pased on evaluation by the ARB
Exacutive Officer and a determination of necessity. ‘
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4.4

4.4.1

4.4.2

4.4.3

Test Procedures for Novel Systems

-

‘Nove! test procedures shall be required for novel systems based on evaluation
by the ARB Executive Officer and a determination of necessity.

Technical Identification of Need

The equipment related to any application for certification shall be subject to
an engineering evaluation. '

The engineering evaluation may result in a technica! identification of need
for development of special test procedures for novel systéms, components,
or applications.

Administrative Requirement for Developmént

Following any such technical identification of rieéd, the applicarit shall be

responsible for developing test procedures for the applicant’s éguipinent to

demonstrate that such equipment can fneet any applicable performance
standards or -specifications.

Evaluation and Approval
Any test procedures identified and déveloped by the applicant shall be

subject to an engineering evaluation which must result in approval by the L
ARB Executive Officer to meet the requirerents of this section. (7
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5 EVALUATION AND TESTING OF VAPOR RECOVERY EO;_UIPMENT

.:5..1

General Evaluation and Testing

Vapor recovery systems shall be subjected to evaluation and testing acc'ording

~ to the specified performance standards, performance specifications, and test

procedures at the applicant’s expense.

Note: To avoid the certification of a performance standard or performance-
specification which can not reasonably be met by all anticipated installations
of a certified system, the applicant may specify. (a) challenge mode(s) for
‘system testing, subject to approval by the ARB Executive Officer. The ARB
‘Executive Officer shall evaluate each system to determine the need for failure |
‘mode testing; and if such need is positively determined the ARB Executive .
Officer shall specify (a) failure mode(s) for system testing.

' “"Challenge mode testing” is testing c_o:nduct_e_d with a system installation -
1 intentionally modified so that the performance standard is more difficult to.

meet. The purpose of challenge mode testing is to provide a basis for
determining performance specifications which reasonably can be met by all
anticipated installations of a certifiad system. : '

"Failure mode testing” is testing conducted with a system.installation
intentionally modified so that it fails to mest its performance standard. The
purpose of failure mode testing is to provide a basis for determining '
performance specifications which, when met, provide reasonable assurance
that an installation of the system is not in the related failure mode.

(1) The ARB Executive Officer shall conduct all evaluation and testing
unless the ARB Executive Officer determines that the equipment
owner or operator shall contract for or conduct specified evaluation
and testing on a case-by-case basis. -

(2) Al test personnel, regardless of their primary employer, shail be
responsibie solely to the ARB Executive Officer for the conduct of all
testing activities required by this certification procedure. Such testing
activities include, but are not limited to: '

{a) collection of data

{b) calculation of results

{c) reporting of results
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5.2

5.3

(4} The ARB Executive Officer shall be present.to monitor all testing and
clarify the application of the procedures in novel circumstances; test
data, calcuiations, and reported results shall be subsequently (
reviewed and evaluated by the ARB Executive Officer to determine
their validity for inclusion in the Certification Report.

Alternative Evaluation and Testing

Certification procedures, other than specified above, shall only be used if prior
written approval is obtained from the ARB Executive Officer. In order 1o secure
the ARB Executive Officer's approval of an alternative certification procedure,
the applicant is responsible for demonstrating to the ARB Executive Officer's
satisfaction that the alternative certification procedure is equivalent to. this
certification procedure.

(1) Such approval shall be granted on a case-by-case basis only. Because
of the evolving nature of technology and procedures for vapor
recovery systems, such approval shall not be granted in subseguent
cases without a new request for approval and a new demonstration of
‘equivalency.

(2) Documentation of any such approvals, demonstrations, and approvals
shall be maintained in the ARB Executive Officer’s files and shall be
inade availdble upon request, :

Preliminary Evaluation

P

A preliminary engineering évaluation shall be performed on each subject vapor -
recovery system to determine the conditions under which field testing, bench
testing, and further engineering evaluation shall be performed.
Field testing, bench testing and engineering evaluation of subject vapor recovery
systems and comporients shall be conducted in a manner, determined by the
ARB Executive Officer, which shows consideration of the difficulties of actual
in-useé circumstanées in which the systems.and components are expected to be
employed:
(1) The ARB Executive Officer shall deterrhine any challehge and fatlure
modes necessary to reflect the matrix of actual in-use circumstances
expected. for ali installations of such systems. If such-modes are
datefininad, they shall be specified in writing to the applicant.
() Field testing, bench testing and engineering evaluation shall include
any challenge and failure modes for such systems as determined in
{1) to provide for performance standards and performance
gpecifications which can be mét by the actual use of all installations
of stich systems.
o
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5.4

‘5.5

5.6

Field Testing

. The ARB Executive '_Ofﬁc‘er'. shall require field testing fo'r any perform‘ancé |

standard or performance specification if, after its evaluation, field testing is the
only acceptable alternative. = : T i

_ Bench Testing

The ARB Executive Officer shall require bench testing for any performance.
standard or performance specification if, after its evaluation, bench testing is
necessary and a non-testing evaluation alternative is inadequate. - R

Evaluation

The ARB ExecutiVe O’ffit_:"ér 'shall evaluate the rés_ﬁ_tts of testing for a'riy_,’

performance standard or performance sp‘eciﬁcation; e

" The ARB Executive Officer shall-conduct a non-testing evaluation, after -
determining that testing. is unnecessary, forany pefformance standard or -
“performance specification. -~ IR TR L
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DOCUMENTATION FOR CERTIFICATION

A Certification Report shall be prepared, at the applicant’s expense, documenting the
preceding components:

(1) Application for Certification
(2) Standards, Specifications, and Test Procedures

{3} Evaluation and Testing of the Vapor Recovery System

Note In add:tlon to other requrred results vapor recovery system test results shali
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressrble in such units.

The ARB Executive Officer shall consult with the applicant, shall review the report,
may require. revisions or more work on the components, and shall approve and sign
the Certification Report after it is determined that:

(1) The Certification Report is complete.

{2) The Certification Report documents successful performance of the subject
vapor recovery system according to the performance standards,
performance specifications, and test. procedures

CERTIFICATION

The ARB Executive Offieer shall not certify any system until after the system’s
Certification Report is approved and signed.

Evidence of certification shall be an. ARB Execut‘ive-_O’r‘der {which shiall reference the
Certification Report) signed by the ARB Executive Officer.

" After approval and signature of the ARB Executive QOrder, Certification: Reports shall

be maintained in the ARB.Executive Officer’s files and shall. be made avallable upon
request.
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2

2.1

California Environmental Protection Agency.
Air Resources Board |

‘_Vap'or_-'Recovery Test Pr_o_c_géd:ur‘e_‘
PROPOSED TP-202.1
Determination of Emission Féétor_of

‘Vapor Recovery Systems of
‘Bulk Plants

APPLICABILITY

;A-.set of definitions common to a!l' certification and test procedures is-.in”:_: :

o D-20.0 Definitions:for

 Certification Procedures and
Test Procedures for o
Vapor Recovery Systems

" For the purpose of this pr’océdure, the term.“AFIB“_refers_ to the Sta_te' of CaIiforhia Air

Resources Board, and the term "ARB Executive Officer” refers to the Executive

- Officer of the ARB or his or her authorized representative or designate.

The following test procedures s_hall be for determining the efficiency of vapor
recovery systems controliing gasoline vapors emitted during loading of cargo tanks at
the bulk plant, and during the filling of bulk plant storage tanks. '

PRINCIPLE AND SUMMARY OF TEST PROCEDURE
Principle

At a bulk plant {during loadings of cargo tanks and filling of the storage tanks),
all possible points of emission shall be checked for vapor leaks. The volume of
gasoline delivered from the butk plant storage tanks to the cargo tanks is
recorded, the volume of gasoline delivered to any storage tank(s) is recorded {as
required), and the mass of the hydrocarbon vapors emitted from the system are
measured. The mass emission of hydrocarbons’is calculated from these
determinations and is expressed in units of pounds per 1,000 galions.
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2.2

2.3

2.3.1

2.3.2

2.3.3

Summary

As required to determine an emissions parameter-and-except where otherwise

-specified, the equipment and procedures specified inthe following teést methods
-shall .be.used.

fﬁEPA"Methl_)d 2A
‘EPA Method 28
{EPA Method 18
‘EPA Method -l'.'2 5A
EPA Method .25B
Special Considerations

'-With-prior written approval of the ARB EXecutive officer, careful visual
reading .and manual recording of data is acceptable in lieu of alitomatic
sensing and recording procedures, where feasible.

I a determination is required for the fractional concentration of noh-
‘methane hydrocarboris or if a specigal molecutar weight determination’is
‘required, integrated bag sampling and GC/FID aralysis using EPA Method
18 shall be included in the procedures. The bag sample shall‘be obtained
by continuous sampling at a fixed rate over (an) operating cycle(s)-of the
processing unit such that the sample bag is not completely filled at the end
.6f the sample period(s). _

If only the .fractional concentration of non-methane hydrocarbonsis
required, then a NDIR calibrated to provide separate methane and non-
methane values can be used.

‘Venting shall only be aliowed during testing if all emissions of
hydrocarbons from absclutely every vent source can be retiably quanﬂ'ﬁ‘ed
and included in emissions, calculations; otherwise:

(1) If the vapor recovery system includes an incinerator-type
processing unit, then that unit’'s exhaust is the only allowable
emissions peoint.

{2) Other processing units may ‘have more than one exhaust, which
must be equipped for alternating testing, should theré not be an
incinerator-type processing unit. For the purposes of the -
.calculations specified in this method, any such protessing unit
‘emission points shall be treated as the "i™ vent(s).
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2.3.4 - If thefe is no processing unit, then the tester shall determine the.

n lth " Vent

with the apparent path of least resistance to venting the vapor recovery
system to the atmosphere. Then the tester shall either seal any (ali) other .
~ ventls) or manifold any. (all) other vent(s) sc that the "t vent is the only
~ allowed emission point to the atmosphere. ._Th_e't_e'st_proce.dures_{theh shall

be performed using the it yent only.

BIASES AND INTERFERENCES

. This section is reserved for future specification.

SENSITIVITY, RANGE, AND PRECISION

- This section is reserved for future specification. s

5

5.1

5.2

EQUIPMENT

- Use rotary type pos'iti_ve dism.ac.em'ent meter(s) with a back pressuré limit (BPL)
. less than: " ‘ JE R S

1.10 inches water column at a flowrate of 3,000 CFH down to -
0.05 inches water column at & flowrate of 30 CFH for a meter witha .
rating over 1000 CFH and~ SR S R

‘ 0.70 inches wafer column at a ﬂowraté of 800 CFH down-to' -
0.04 inches water column at a f!_owrate of 16 CFH for a meter with a
rating of or under 1000 CFH.

Meter{s) shall be equipped with taps accomodating the following equipment:
(1) taps on the inlet side for
(a) .athermocouple with a range of 0 to 150 °F and

(b) apressure gauge with a range providing absolute pressure
readings within 10 to 80% of the range (more than one gauge
shall be used, if necessary) and

(2) taps on the inlet and outlet sides for a ditferential pressure gauge with
a range of 0 to < 2x BPL {i.e. full scale shall be less than twice the -
back pressure limit} or any other range appropriate to allow detection
of a pressure drop greater than the BPL.

Coupler for the vapor vent line (when no processor is present) to accommodate

~ the gas meter with thermocouple, pressure taps, and hydrocarbon analyzer
sample and sample return taps. Coupler is to be sized for a minimum pressure
drop. ' : '
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5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

6

6.1

6.2
6.3

6.4

6.5

Coupler for the exhaust of the secondary processing unit, if used, to:
accommodate the flow measuring device with the thermocouple, pressure and
HC analyzer taps. Coupler is to be sized for a minimum pressure drop.

Coupler for the cargo tank vapor return line to accommodate the gas meter with
thermocouple, pressure taps, and hydrocarbon analyzer sample and sample
return taps. Coupler is to be the same diameter as the vapor return line.

Appropriate hydrocarbon analyzers (either FID, NDIR, GC/FID, or equivalent
approved by the ARB Executive Officer) with recerders and with.a capability of
measuring total gasoling vapar concentration of 100 percent as propane.

Recorder strip charts shall be a minimum of 10 inches wide and be ruled with a
minimum of 10 chart divisions per inch. Data loggers may only be used with
prior approval of the ARB Executive Officer, who may require simultaneous use
of strip chart recorders to cross check the validity of data recorded by the data
loggers.

Three (3)-flexible thermocouples or thermistors (0-250°F) with a.recorder
system.

‘Barometer.

Appropriate manometers or other pressure sensing devices capable of measuring

“system pressures.

Coupler for attaching PV-valve to dry gas meter (Figure 1).

Explosimeter or combustible gas detector.

CALIBRATION PROCEDURE

Flow Meters. Standard methods and equipment shall be used to calibrate the
flow meters. '

Temperature Recording Instruments. Follow manufacturer’s instructions.

‘Pressure Recording Instruments. Follow manufacturer’s instructions.

Hydrocarbon Ana[yzer. Follow the manufacturer’s instructions congerning
warm-up time and adjustments. On each test day prior to testing and at the end

- of the day's testing, zero the analyzer and calibrate and span with appropriate

calibration gases. Perform an intermediate zero and. span calibration
approximately 2 hours after the initial calibration and at any time a calibration
drift is evident. : :

- A record of all calibrations made shall be maintained.
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7 PRE-TEST PROTOCOL o
7.1 'Spe‘cification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of

" liquid transfer episodes, volume and volumetric rate of liquid transfer, storage
tank volumes, etc. shall be done according to the principles of CP- 20285 for
the testing and evaluation of vapor recovery equipment.

7.2 - . Transfer to Cargo Tank from Bulk Plant
721  Specific Pre-Test Protocol items

During foading of a cargo tank at the bulk plant, direct measurements of
hydrocarbon concentrations and volume of hydrocarbons vented (including
emissions from any vapor processing unit) shall be made. All possible
points of emission shall be checked for vapor leaks. The volume of
‘gasoline dispensed to the cargo tank is recorded. The emission factor
(pounds per 1,000 gai!ons liguid transferred) is calcutated frorn these

‘ determmatlons : :

722 0 Test Conditions

- The number of cargo tank loadings to be tested shall be establlshed at the
discretion of the ARB Executive Officer based on an engineering evaluatron,
or a minimum of one delivery shall be tested. The system shall be tested ’

" under normal operating conditions as close as possible, excluding ]
dispensing of gasoline to vehicle fuel tanks. (Dispensing rates shall be at
the maximum rate possible consistent with safe and normal operating .
practices; the processing unit, if any, shall be operated in accordance with
the manufacturer s established parameters.)

7.3 Transfer to Buik Plant frdm Cargo Tank
7.3.1 . Specific Pre-Test Protocol Items

During a fuel delivery to the bulk plant, direct measurements of
hydrocarbon concentrations and volume of hydrocarbon vapors vented
{including emissions from any vapor processing unit) shall be made. All
possibie points of emission shall be checked for vapor leaks. The volume
of gasoline delivered from the cargo tank is recorded.

7.3.2 Test Conditions

The number of transport deliveries to be tested shall be established at the
discretion of the ARB Executive Officer based on an engineering evaluation
of the system, or a minimum of one delivery shall be tested. As close as
possible, the system shall be tested under normal operating conditions,
excluding dispensing of gasoline to vehicle fuel tanks. (Dispensing rates
shall be at the maximum rate possible consistent with safe and normal

. PROPOSED TP-202.1 page B



operating practices; the processing unit, if any, shall be operated in
accordance with the manufacturer’s established parameters.)

7.4 System and Facility Preparation

System equipment and components shall be completely operational and any
storage tanks involved in the test shall be filled to the appropriate volume a
. minimum of 24 hours prior to the scheduled test. :

In addition, the system and facility shall be prepared to operate according to any
specified test, challenge, and failure modes.

* The required preliminary evaluation shall set the final requirements for facility
preparation. The dominarit principle shall be that testing activities minimally alter
facility and system conditions.

install all equipment and wait until a cargo tank arrives. Until then, provide
conditions which minimally disturb facility and system operations due to the
presence of such equipment for such time.

8 TEST PROCEDURE

The facility and system shall be prepared to operate according to any spécified test,
challenge, and failure modes.

. The use of pressure transducers.is specified below for assessing whethef k :
out-breathing occurs from any system vents. Any other procedure, such-as the iise of g
bags to seal the vents so that volume of out-breathing into the bags ¢an be observed,
shall be used only after approval by the ARB Executive Officer.

8.1 . Transfer to Carge Tank from Bulk Plant
See § 8.3 for incinerator test procedures.

8.1.1 " 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 the exhaust of the
secondary processing unit.

8.1.2 Connect the appropriate gas meter, HC analyzer with recorder,

‘ thermocouple and pressure transducer to the vent coupler and connect the
~ PV valve to the gas meter. :

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

8.1.4 Connect buik storage tank fill and vapor return lines to the cargo tank in
accordance with owner or operator established procedures for the system.
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8.1.5

8.1.7

8.1.8

8.1.9

8.1.10
8.1.31

8.1.12

8.1.13

8.1.14

8.1.15

8.2

8.2.1

8.2.2

8.2.3

" Check the cargo't'ank and all connections for a tight seal with the_

explosimeter before and during the test.

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

Start refueling the cargo'tlan'k in accordance“With'm‘anufacturer"s' o
established normal procedure. (This step shall be performed by the owner,

operator,-or authorized representative.)

Hydrocarbon _cdncentrations, temperature and pressure measuré‘ments'-s_hall
be recorded starting after the first 15 seconds of the unloading. period '

followed by 60 second intervals. The gas meter readings' may be taken at

120 second intervals. _ :
Record, during:the test, barometric pressure and _ambien_t temperature.j :

At the end of the cargo tank loading, disconnect the cargo tank from the
bulk tank in accordance with owner’s or operator’s.instructions (normal-
procedure). (This step shall be performed by the owner, operator, or- .
authorized representative.) o : o '

‘Continue recording hydrocarbon concen'tr_ations;_tem'pl_eratures,' pré_ss'urﬁe' _
- and gas meter readings at the bulk tank vent at about five-minute intervals

until four consecutive intervals yield the same reading or until' venting due

to gasoline loading has stopped per the ARE Executive Officer's judgment..

Record final reading of gas meter.
Record volume of gasoline that is delivered.
Disconnect instrumentation from the vent.

Repeat procedure as necessary for additiona‘l cargo tank loading.

Transfer to Bulk Planf from Cargo Tank

See § 8.3 for incinerator test procedures.

Connect appropriate 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 the exhaust of
the secondary processing unit. '

Connect the appropriate gas meter, HC analyzer with recorder,
thermocouple and pressure transducer to the vent coupler and connect the
PV valve to the gas meter. '

Connect appropriate coupler to the'cargo_ tank vapor return lines.

PROPOSED TP-202.1 pags 7



8.2.4

8.2.5

8.2.6

8.2.7

8.2.8

8.2.9

8.2.10

8.2.1

8.2.12

8.2.13

8.2.14

Connect cargo tank fuel and vapor return lines to appropriate bulk tank
lines in accordance with the owner or operator’s established procedures for
the system.

Check the cargo tank and all connections for a tight seal before and during

the test with the explosimeter.

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

Start filling of the bulk tank in accerdance with ewner’s or .operator’s

:established normal procedure. {This step shall-be performed by the owner,

operator, or authorized representative.)

Hydrocarbon concentrations, temperature and pressure measurements shall

be recorded starting after the first 15 seconds ‘of the filling period followed

by 60 second intervals. The gas meter readmgs may be taken.at 120
second intervals.

Record baremetric pressure and ambient temperature during the test.
At the end of the bulk tank delivery, disconnect the cargo tank from the
bulk tank in accordance with owner’s or eperator’s instructions (normal
procedure). (This step shall be performed by the ewner, operator, or
authorized representative.)

Continue recording hydrocarbon concentrations, temperatures, pressure

and gas meter readings at the bulk tank vent at about five-miniite intervals

until four consecutive intervals yield the same volume reading: or until

~venting due to gasoline loading has stopped per the ARB Executlve

Officer’s judgment.

Record final reading of gas meter.

' Record volume of gasoline that is delivered.

Disconnect instrumentation from the vent.
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8.3

Test Procedures for Determrnmg Incrnerator Emissions

" incinerator emissions shall be determined using the procedures of EF’A M-2B, as
. outlined in this procedure mcludrng any addltlenal requrrements provrded below.

Performance Specifications for -Incrnerators '
Any rncmerator shall be evaluated and tested to establrsh
(1) a performance specrfrcatlon for carbon monoxrde lCO) emrssrons and .

(2) performance specifications for other cntlcal mcmerator operatmg
parameters:. :

'The results of evaluatron and testing of the system documented in the e
certrflcatron test report shall :nclude

(1) the ldentlflcatlon of such crrtrcal system cperatrng parameters

(2) the performance specrficat:ons for such cntlcai system operatlng
parameters o :

| 'Challenge and farlure mode testlng shall be. performed to estabhsh system

sensrtmty to and performance spec:frcatlons for the followmg varlables
{1) number of Ioad:ng arms in s:multaneous use and
{2) individual loadmg arm transfer rates.

Compllance with the mcmerator performance specifications shall be determrned
per CP-202.

Parameters for lncinerator Data Collection

Coliect and record incinerator data for ali of the parameters required to make a
determination per EPA M-2B, with additional requirements for auxiliary fuel to

expand the applicability of EPA M- -28:

Vin = total inlet volume entering vapor incinerator (SCF)

Viciity =  inlet volume from the facility vapor space (SCF)

Vol ‘= inlet volume of auxitiary fuel (SCP)

V,, = vaporincinerator outlet volume (SCF)

N =  number of carbon atoms in each molecule of calibration gas
[(HClfueiity =  hydrocarbon concentration of inlet volume from the facility

vapor space {(volume fraction)
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[HClet =  hydrocarbon concentration of auxiliary fuel (volume

fraction)
[HCI = vapor incinerator outlet h\,ed,roc-:a;rbo.n concentration {ppm)
iCO,] = vabor incinerator outlet carbon dioxide concentration (ppm)
ICO1 = vapor incinerator outlet carbon monoxide concentration

{(ppm)

Based on an engineering evaluation of a subject incinerator, the ARB Executive
Officer may allow simplifying assumptions:to be used.in place of actual data.
collection. For example, for auxiliary. fuel, it:is often possible to.use data from
the fuel supplier.

Resclution for Incinerator Data Collection,
A preliminary evatuation of incinerator operation shall be conducted:to determine-

data collection intervals for time and parameter magnitude. for each-parameter.
Such intervais shall be chosen to provide calculated estimates of incinerator

mass emissions factors which differ by no.mere than % 10% from-actual, based

on engineering judgment.

Data for each parameter shall be collected: on-such intervals.

QUALITY ASSURANCE /. QUALITY- CONTROL (QA/QE)

Calibration Gases:
Calibration -gases are: ¢lassified into three types:
(1): -Standard;Reference: Materials.

These are primary: standards to which all’ other: standards shall: be
traceable. For. any substance for which no. standard: reference. material
is obtainable; a calibration gas: oft the highest level of accuracy and
precision. obtainable shall qualify. as a. standard. reference-material,
subject to.approval by the ARB:Executive Officer..

A standard;reference. material, which m-o'r:mally“is kept at:a main.
laboratory, qualifies as.an-intermediate: standard and; as.a; working:
standard; too. '

{2y Intermediate. Standards.
These are secondary-standards which shall be assayed versus the
corresponding NIST-SRM ance every: six months with-a concentration

difference which.is no more than.one percent of the results for the
NIST-SRM. An intermediate standard container which does not meet

PROPOSED TR:202.1 page 10



its assay requirement shall be taken out of service. To re-enter
service, the intermediate standard container shall be recharged and
meet its assay requirement. ' :

An i_nt_erm_ediate standard, whiCh'hormaI!y is kept ata branch . .
laboratory or a shop, qualifies as_a working -standard, too.

(3}  Working Standards

These. are tertiary standards which shall be assayed versus the . )

" corresponding intermediate standard before every test with a -
concentration difference which is no more than one percent of the
results for the intermediate standard. A working standard container

~ which does not meet its assay requirement shall be taken out of
service. To re-enter service, the working standard container shall be
recharge'd and meet its assay requirement. o '

A working standard normally ser\(es for field calibration and.testing.

- All calibrations shall be performed with ‘avcaiibr'at_ion gas _bf at least WO'rki_ng'
- standard quality. Any cylinder is to be recharged or taken out of service when
i the cylinder pressure drops to 10 percent o_fg_:the_: original pressure.

‘Information on calibration gas containers shall be gntered into a permanent log -
identifying each container by serial number. Sufficient information shall be
maintained to allow a determination of the compliance status of each calibration
gas per these requiremerits; such information shall include for each container, -
but not be limited to each:

(1) date put in service,

{2} assay result, and
(3) date taken out of service.

10 RECORDING DATA

This section is reserved for future specification.
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11.1

111

S 11.1.2

$+1.1.3.

11 CALCULATING RESULTS

Transfer to Cargo Tank from Bulk Plant

Review pressures recorded during the loading of cargo tanks to determine
if any equalled or exceeded 18 inches H,0 gauge pressure. Record and
report such instances. :

Volume.-of .g_:a_s_,diggbarg ed through the system exhaust.

See § 11.3for calculation of volume from an incinerator.

g R

Ty 29.92

Where

V: - = -Volume of gas discharged, ft3, through processor exhaust,
corrected. to -68°F.and. 29:92 "Hg;

P, = Barometric pressure, "Hg..

P = {auge . pressure.at: exhaust-.-cauple_r.. "WC.

V. = -Volunie of gas determined by. ﬂowmeter on the: processing

: -exhaust, corrected for: amopnt of vapor removed:for the

-hydrocarbon analysis, ft2. :

Tp .= Average temperature:in.the processing exHaust line; °R.

Weight of hydrogarbons. discharged through. the processing; exhaust per:
1000 gallons:of :gascline loaded inte the: cargo tanks.

{C1 V) (M)

W, == 385.(G)
Where;
W = Weight of hydrocarbons discharged through the processor

exhayst per 1000 gallons of gasoline loaded |nto cargo
tanks Ib,

PROPOSED TP-202.1 [paag@ 12



385

Average fractional concentration of hyd'rocarbons at
‘exhaust (decimal fraction). This may be adjusted to
. represent non-methane hydrocarbons if the procedure

includes a methane/non-methane hydrocarbon

determination by integrated bag sampling and GC/FID:

analysis. :

From (11.1.2) above.

Moiec_ulér weight of”exh'aUs’t-'hydrocarbons which 's_ﬁaH be:
assumed equal to that of the gastes) used to calibrate the
organic analyzer unless the procedure includes a molecuiar

‘weight determination by i,nt3eg'rated bag sampling and

GC/FID analysis, (b /ib-mole).

 Molar volume, (ft*ib-mole) -

_ : ' “Total quantity of 'gasoling.loéded'jnto cafgo tanks, (total -
~gallons loaded/1000). "~ o : B

11.2 - Transfer to Bulk Plant f.r_gm _Cargo'Tank

11,24

~ Volume of gas _disci_*nar‘ged through _the,sys.:t'em ‘exhaust.

_ See §11.3 ,fo'r_',caiculation of volume from'éh incinerator. =

p

o (2] [

Volume of gas discharged ft, through processor exhaust,
corrected to 68°F and 29.92 "Hg; o

Barometric pressure, "Hg.

Gauge pressure at exhaust coupler, "WC.

Volume of gas determined by flowmeter on the processing

exhaust, corrected for amount of vapor removed for the
hydrocarbon analysis, ft.2 |

Average temperature in the processing exhaust line, °R.
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11.2.2

11.3-

Weight.of hydrocarbons discharged through:the.processing.exhaust per
1000 gallons of gasoline loaded into the cargo tanks,

(C) (V) (M)
385 {G).

Where:.

W = Weight of hydrocarbons discharged through: the. processor.
exhaust per 1000 gallons. of gasoline. loaded. into,cargo..
tanks,. by,

c =: Average congentration: of hydrocarbons. at-exhaust. (decimal

fraction). This may be adjusted. to represent non-methane
hydrocarbons. if the procedure:inclydes.a methane/non-
methane hydrocarbon determination by integrated, bag
sampling and; GC/FID analysis.(or, equivalent approved by
the: ARB Executive Off;cer)

Ve =. From (11.1.2) above.

M: = Molecular weight of exhaust hydrocarboris. which shall, be
assumed equal-to that of the gasies) used to calibrate the
organic analyzer unless; the procedure, mc!udes a: molecular
weight determination: by integrated. bag. samplmg-.r.and
GC/FID analysis; (Ib; /b- mole)..

385 ‘=:  Molar volume, {ft*/lb-mgle), at-standard conditions.

G: =. Total: quantlty of gasoling loaded mto cargo-tanks, (total -

- gallons Ioaded/‘]OOO) .

Violume. for Incinerator.,

- - Note:the possiblity. for simplifying assumptions.described. in .§ 8:3:

Pr_eiijminar.v,.l'n.cin:era,tor Qutlet Volume Calculations:

Before:calculating the vapor mc:nerator outlet volume, calcu!ate the.
following prehmmary values:

(1). inlet velume from the facility vapor-space
Any. inlet volume from the facility vapor space entering . the

vapor inginerator is directly measured and shall be standardized
per.§:11.2.1.

PROPOSED TF-202.1 page 14.
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(2) inlet volume auxiliary fuel
Any inlet volume from aux:hary fuel entering the vapor
incinerator is directly measured and shall be standardized per .
8 11 2 1 ‘

(3) .total_ m!et volume enter"i'ng 'u'rapor incinerator

Vi, = Vigiiy + Viser -
where
.V;y = totalinlet volume entering vapor incinerator
o (SCF) e
Viacilty . = inlet vo!ume from the facuhty vapor space
o {SCF)

1

Vi infet y_oiu_me of auxiliary fuel (SCF) . -

(4) inlet hydrocarbon concentration, _

[HCE,

(N [HC]facuhtv Vfacmtv) + (N {HC]fuel Vfuel)
_ SRR Vm , R
. where: -
[HCI;, = inlet hydrocarbon concentration
: entering vapor incinerator (ppm)
N ‘ = number of carbon atoms in each

molecule of calibration gas
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11.3.2

12

13

Filial Ingiriérator Outlét Volume Calculations

Calculate any vapdr incingrator outlet valuime using the following equation:

Vaut

whiare:

aut

(HClo
{€03]

1¢o1]

300

REPORTING RESULTS

I

[HC}m .
N [HC]out+[C02] ¥[COI - 300

- vapot iricingrator outlet volime (SCF)

‘huiriber: of edrbon atomis in éach-mélecule of
-galibration gas

vapor incingrator outlet hydrocarbon concentratlon
{ppm)

vapor incingrator outlet ¢arbon dioXide toniéentration
“{pprm)

‘vaper incinerator outlét ¢arboh monéxide

conceiitration (ppii)

- assutried backgrourid ‘conicentration (ppm) of CO,

This séttion i§ reserved for futire specification.,

ALTERNATIVE TEST PROCEDURES

_ Test procedures, other than specified above, shall only be used if prior ‘written
approval is obtained from the ARB Exécutive Officer. In order to securé the ARB
Executive Officei’s approval of an alternative test procedure, the: applicant is

responsible' for demonstrating t6 the ARB Executivé Officer's satisfaction that the
- alternative test procedtire is equivalent to this tast procedure.

{1} Such apgroval-shall be granted on a-casé-by-case basis dnly. Because of
~the évolving nature of technology and procédures for vapor recovery
systems;-stich ‘approval shall not be granted in'$ubsequent cases without a
hew Féquest fot-approval and a new derionstration of equivalency.

(2) Doctimgritation 6f any such approvals, demonstrations, and approvals shall
be maintained in-the ARB Executive Officer's files-and shall be made
available upon requiest.
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California Environmental Protection Agency
- Air Resources Board

Vapor._Récovery Certiﬁc’:at’ion Procedure
PROPCSED CP-203

. Certification Procedure for Vapor Recovery Systems of
| | Terminals - L

GENERAL INFORMATION.AND APPLICABILITY

' This document describes a procedure for certifying equipment'which recovers vépors "
‘emitted in association with gasoline marketing operati.dns in_vo!ving supply lines,

{erminals, delivery lines, and cargo tanks. .

1.1

. Other vapor recovery certification procedures provide instructions for dete_r_m_in_ing-_'-

performance standards, performance specifications, and test procedures for

- equipment which recovers vapors amitted in agsociation with gasoline marketing

operations involving: dispensing facilities (CP-201): bulk plants and cargo tanks. 7
{CP-202); and cargo tanks (CP-204). For novel facilities or systems to which CP-201
through 204 do not apply, CP-205 provides instructions for determining performance -
standards, performance specifications, and test procedures for equipment which
recovers vapors emitted in association with gasoline marketing operations.

Section 41954 of the California Health and Safety Code requires the ARB 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 1o achieve or maintain any applicable
ambient air guality standard. ' ' a

~ A set of definitions common to all certification and test procedures is in:

D-200 - Definitions for .
Certification Procedures and
Test Procedures for
Vapor Recovery Systems

Legislative and Regulatory Requirements of
Other California State Agencies

As required, the ARB Executive Officer shall coordinate this certification
procedure with: S

PROPOSED CP-203 page 1



(1) DPepartment of Food and Agriculture,
- Division of Measurement Standards (DMS)

(2} State Fire Marshal (SFM). -

(3) Department of Industrial Relatigns,
- Division of Qccupational Safety and Health (DOSH)

Certification of a system by the ARB Executive Officer does not exempt the
system‘ from, comphance:w:th other app!ueable. codes: and regulatnons such as

respons;ble fof

¥

Qlely

(1) com patibility, of the. applicant’s; equipment;: with: the.applicatiom of anv'
her: st proceduress:

(2): testing, of the.applicapt!s; eauipmept: with: se&@hatasig-mm.c;edmesﬁ and:

(3) co ;pltang:eww' hi.performance; staniard&apdmerformanqed

PROPOSED. CP*208:pagai2y



2 SUMMARY OF CERTIFICATION PROCESS

2n

2.1.1

242

213

214

2.1.5

Summary of Requrrements of Certification Procedure

This certification procedure has five interacting components which may be

applied iteratively in complex cases. For example, review of evaluation and

~‘testing may yield additional specifications. The five components are: .

 Application for Certification (See § 3.)

The applicant must submit ali required application information. The ARB
" Executive Officer shall consult with the applicant, shall review the
information, may require revisions or more: information, and shall approve
‘1~ the application after it is determined to be complete. '

Standards, Sbecifications; and Test .Procedure's {See § 4.)

The ARB Executive Officer shall specify performance standards, -
performance specifications, and test procedures for vapor recovery
e equrpment in response toa completed appllcatlon for certification.

Evaluatron and Testlng- of Vapor Recovery Equrpment (See §5.).

The vapor recovery equrpment shall be subjected to evaluation and testlng
according to the performance standards, performance specifications, and’

" test procedurses at the applicant’s expense. The ARB Executive Officer shall
conduct all evaluation and testing unless the ARB Executive Officer
determines that the equipment owner or operator shall contract for or
conduct specified evaluation and testing on a case-by-case basis.

Documentation for Certification (See § 6.}

A Certification Report shall be prepared, at the applicant’s expense,
documenting the preceding components: (1) Application for Certification;
(2) Standards, Specifications, and Procedures; and (3) Evaluation and
Testing of Vapor Recovery Equipment. The ARB Executive Officer shall
consult with the applicant, shall review the report, may require additional
work on the components, and shall approve and sign the Certification
Report after it is determined that: (1) The Certification Report is complete;
and (2) the Certification Report documents successful performance of the
subject vapor recovery equipment according to the required performance
standards, performance specifications, and test procedures.

Certification {See & 7.)

~ Evidence of certification shall be an ARB Executive Order (which shall
reference the Certification Report) signed by the ARB Executive Officer.
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2.2 Summary-of Time Periods for. Review and Processing .

The following definitions of ARB Executive Qfficer Actions:and Time, Periods.
shall apply to.all. applications:subject to this:prosgdure:per. CCR;, Title /177,
§:60030:

"ARB Executive Officer Interim Action:-#1""
means-that the ARB Executive:Officer determines. that-application.is.

deficient:per.: ; §:4; §35; oF, §:6:and;commuynicates:speeific.;
deficiencies;to: the Apphcant in-writing:-

"ARB.Executive Officer Interim-Action #2:
means that the-ARB-Executive.Officer determines-that:application.is:.
compléte;per § 3; §:4, $.5, and.$.6:and accepted. for-filing;and.:
communicates.such-determination-to; Applicant in-writing;:
"ARB:Executive:Officer. Final Action”
means that-the ARB: Executive Officer. acts:to:.disapprove:or.approve:
the. application per 5.3, 5.4, 8:5; 86 and:-§.7-and-communicates..
suchrdetermination:to,the. Applicantin.writing; -

"Time;Periods”

are defined.in:the;table:below: -

FROM::  TIME: | TO:
ACTION:BELOW:- " PERIOD:; | ACTION:BELOW:

T e L

Applfi_c_an_t-'-;ﬁle,s;ag.-initial.‘ © within ARB:Executive-Offiter:
application. for. certification.. | | 30°days: © Interim:Action:#1 or #2°

o

:fAsnp!i‘cantj.;-file-.sfan;-'ame.n_de.dz; withing, ARB Exegutive, Officer
~appligation, for-certification:. |~ 15.days- | Interim Action:#1 or. #2'

AB,B_;;Exegutive-‘gQf\ficgr-.e T within,. - ARB.Executive-Officer:
Interim. Actiom:#2: + 90:days: .. - FinakAction:

" ‘The time. periods specified above may be-extended by the; ARB Executlve
Officer for good.cause. per CCR,-Title: 17, § 60030-{d).

PROPOSED CR:203:page 4.



3 _A#PLchrtoN FOR CERTIFICATION

Warnmg All of the information specified in all of the following subsections must be
submltted to the ARB Executive Officer for an apphcat:on to be considered complete.

' Applications which do not completely satisfy the requirements of this section shall be
returned to the appllcant with an indication of déficiencies.

_.3.1 General

3.1 1 o AN apphoatlon for certification of a vapor recovery system shail be made to
- the ARB Executive Officer by any owner or operator or authorized
-representat;ve of a terminal.

3.1.2 ... . The application shail be in writing, signed by the owner or operator or -
' SE -authonzed representative and shall include the foIlowmg

(1) A detalled descnpt:on of the conﬁgurataon of thn vapor recovery
ystern mcludung but not hmrted to the followmg B

(a)
< {b)
{c)

{d)

(e}

The plprng confnguratron and spec:flcatlons {pipe srzes,

lengths, flttmgs materlal(s) etc)

“Product and vapor recovery hose connectors for mating to

the cargo tank.

Engmeenng parameters for pumps and vapor processing
units to be used as part of the vapor recovery system.

Allowable pressure drops through the systems.

-Specification of the location of all PV valves on

atmospheric vents from the vapor recovery system and the
pressure and vacuum relief settings for each vent.

{2} Evidence demonstrating the vapor reoovery reliability of the
system or device.. ‘

(3} A description of any test performed to ascertain compliance wnth
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
operation, conforms to the regulations, plus a description of the
program for training personnel for such maintenance.

PROPOSED CP-203 page 5 .




(6) One copy of the service and operating manuals for the system.

A copy of the permit to operate or authority to construct for the
facility operation granted by the local district and

(a) a copy of any air pollution test reports for the facility,

(b} a statement of the date the vapor recovery system
was installed, and. '

{c) a statement of the date the vapor recovery system
became operational.

{(7) A copy of the warranty or warranties provided with the system.

(8} If the application is for a system previously tested by the ARB
Executive Officer, 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.

3.1.3 . The applicant shall. submit a list of components by manufacturer and model
number for the vapor recovery system.

If the ARB Executive Officer determines that such design information.is.
necessary during review of the application, the applicant shall: submit
‘engineering drawings for:

(1} each prototype vapor recovery system and

(2} all equipment camponents of each prototype system.

‘For any component, in lieu. of a component drawing, the applicant can
submit an affidavit declaring:

- {1} the manufacturer's mode'l-n.urnbe_r-for the component and:

{2} the apphcant s commitment to. mairtain, on: file, engmeenng
drawings for such cemponent., :

3.2  Information Required by the ARB Executive Officer
3.21 Evidence 'of Corporate and Financial Responsibility

_The‘r'equirements_- of this section shall apply with equal stringency both to
original manufacturers and to rebuilders of vapor recovery equipment.

A fee not to exceed the actual cost of certification testing may be charged
by the ARB Executive Officer or authorized representative to each applicant
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submrttlng system(s) for certrfucat:on The apphcant may be requlred to
demonstrate ability to pay the cost of testing prior to’ certification testing.
The system will not be certified until the test fees i any, have been paid i in .
full to the ARB Executrve Officer. o : :

' 3.2.2'"‘__‘_ . _Instal!atron, -Ope'ratmn, and Maintenance -

A system manual which specifies require'd installation, operation, and
maintenance procedures for the vapor recovery system shall be submrtted
with the application. A required field training program for maintenance .
parsonnel shall be’ specified in the system manual, including performance
specifications for ‘personnel and maintenance procedures. .

3.23 Compatibility
This section specifies‘ vapor recovery system compatibility requirements -
which, although not specified in terms of vapor recovery effectiveness,
form an indispensable basis for proceedmg with the apphcatlon of the
appropriate certification and test procedures -

The mstatlatlon operatlon and mamtenance of vapor recovery equupment
must be compat:ble W|th :

(‘1} ‘the apphcatlon of peformance standards performance
specrflcatlons and test procedures and '

{2} the 1nstallatron operatlon and: maantenance of any other
© equipment assomated with such vapor recovery equment
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4 PERFORMANCE STANDARDS, _ ‘ _
PERFORMANGCE SPECIFICATIONS, AND TEST PROCEDURES

Warhing: The irstallation, operation, ~ma{ih‘tenahcé., ‘and inspection of avapor
recovery ‘system must be-compatible with: :

(1) the application of specified ‘performaice ‘standards, perforimance
specifications, and test procedures and

{2) ‘the ihstallation, operation, mairtenance, and inspection of ahy othir
equipment ‘associated with such system. |

4.1 Parformance Standards and Test Procedures
4,1.1 Emission Factor
4111 Performance Standard

A vapor recovery system shall have a maximum emission factor of
0.29 #/E3G to ‘obtain certification by this procedure.

‘his performance standard shall also be a performance gpécification.

Aivd
efficiency values, the emission factor foi uncontrolied displacement
of gasoline vapors is defified as 8.4 pounds of hydrocarbon vapor
displaced pér thousand gallons of gasoling liquid dispensed
(8.4 #/E3G). Thus, for example, hinety-six-point-five pércent
(96.5%) control efficiency by waight corresponds to eimissions of
0.29 #/E3G. :

Noté: For the purpose of compafring emission facto

4.4.1.2 ‘Test Proceduras

Complidnce with the performance standard for smissiolf factor shall '
be determined pet: ' '

TP-203.1.
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4.1.2 - Vapor Vent Valve -

: 412 1 Performance Startdard:'

The system shal! not cause out breathmg to oceur from system
pressure-vacuum relief valves. including valves on any fixed roof -
tanks durmg normal operatrons of the vapor recovery system

4.1.2.2 . _ Test Procedures

Comptrance with the performance standard for vapor vent valves’ shaII
. be determined per T , a

TP-203.1 .
" 4.1.3 Leaks
4131 'Performa'nce ;Standard

AII equrpment and connectlons shall be vapor tlght and have no ]lqurd
leaks. ; . ,

Thrs requuement does not apply to vapor emissions from desrgned
system outlets such as pressure. rellef vents. (notwrthstandmg
TP-203.1 §8 2.3.3) or vapor processors and incinerators provided
that such emissions are determmed per TP-203.1 dunng certrfrcatron '
testlng

4.1.3.2 Test Procedures

Compliance with the performance standard for Ieaks shall be
: determlned per:

TP-204.3
4.1.4 | Static Pressure_
4141 Performance Standard

‘The vapor recovery system shall not cause the pressure in the cargo
tanks to exceed 18 inches H20 gauge, during cargo tank loadrng

4.1.4.2 . Test Procedures

-Compliance wrth the performance standard for static pressure sha!l be
~ determined. per ‘

TP-203.1
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4.2

4.2.1

4.2.1.1

4.2.1.2

Performance Specifications and Test Procedures

~ o

Performance specifications May be specified by the applicant in the required
application information for.each component or configuration of compeonents of
the vapor recovery system. Such performance specifications shall be the basis

for any testing performed on any cemponent or configuration of compongnts

when isolated from the rest of the system.

Other performance specifications shall be added, as appropriate after review of
system information by the ARB Executive Officer.

“Under Section 41954 {g) of the Health and Safety Code, Districts may establish
‘more stringent performance specifications. In such cases, the more stringent

District performance specification shall apply.
Emission Factor
Performance Specification

A vapor recovery system shall have a maximum emission factor of
0.29 #/E3G to. obtain certification by this procedure.

As a performance specification for compliance. testing, this standard
shall be applied at facility operating conditions which are not altered.
for or by testing. activities.

The facility- eperating conditions established during- testing:for the
certification: criterion shall. each.be specified as performance:
specifications. subject to.subsequent compliance testing;.

! Note: For the purpose of comparing emission factors and’
efficiency. values, the emission factor for uncontrolled: displacemient
“of gasoline vapors is defined as 8.4 pounds of hydrocarbon:vapor
"displaced. per thousand gallons of gasoline liquid dispehsed

(8.4 #/E3G), Thus, for example, ninety-six-point-five. percent:
{96.5%) control efficiency by weight corresponds to emissions of

0.29 #/E3G.

" Test Procedures

Compliance with-the performance S'p.aicific-ation—f-or.emis'si*‘an factor
shall be determined. per: :

TP-203.1
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4.2.2 ~ Incinerators
- 4.2.21 - o Performahce Speciﬁcatioh

Any vepor recovery system whlch as part of its desagn and mtended‘
functlon incinerates vapors shall comply with:

AN a performance specafscatlon for carbon monoxide (CO}
. emissions and :

{2} performance spemflcatuons for other cntlcai mcmerator
- operating parameters: ' : :

The results of evaluatlon and testmg of the system documented in
the certification test report, shall mclude ‘

(1)... the identification of such cnttcal system operating
-parameters,

: (2)- the performance specnflcatsens for such cntica! system
T _operatmg parameters ' :

Chaﬂenge and fa:!ure mode testmg shail be performed to establash
system sensitivity to and performance specmcanons for the fol!owmg
varlables : S

(1) number of loading arms in simultangous use and

{2) individual loading arm transfer rates.
The maximum number of loading arms in simultaneous use and the
maximum loading arm transfer rates that are demonstrated during
certification testing shall define (as certified pefrormance
specifications) limits to be placed on subsequent operation of the
facmty

4.2.2.2 Test Procedures

Compliance with the performance spec:flcatlon for incinerators shali
be determined per:

TP-203.1

4.3 . Performance Standards and Performance Specifications
~ for Novel Systems

For nove! systems, on a case-by-case basis, additional performance standards

and performance specifications shall be required based on evaluation by the ARB
Executive Officer and a determination of necessity.

PROPOSED CP-203 page 11



4.4

4.4.1

4.4.2

4.4.3

Test Procedures for Novel Systems

Novel! test procedures shall be required for novel systems based on evaluation
by the ARB Executive Officer and a determination of necessity.

Technical ldentification of Need

The equipment related to any application for certification shall be subject to
an engineering evaluation.

The engineering evaluation may result in a technical identification of need
for development of special test procedures for novel systems, components,
or applications. _ :

Administrative Requirement for Development

Following any such technical identification of need, the applicant shall be
responsible for developing test procedures for the applicant’s equipment to
demonstrate that such equipment can meet any applicable performance
standards or specifications. '

Evaluation and Approval

Any test procedures identified and developed by the applicant shali be.

subject to an engineering evaluation which must result in approval by the
ARB Executive Officer to meet the requirements of this section. '

PROPOSED CP-203 page 12



5 EVALUATIGN AND TESTING CF VAPOR RECOVERY EQUIPMENT
5.1 ~ General Evaluation and Testing
| Vapor recovery systems shall be subjected to evaluation and testing ac'ccrding

to the specified performance standards, performance specifications, and test
procedures at the applicant’s expense.

Note: To avoeid the certification of a performance standard or performance .

“specification which can not reasonably be met by all anticipated installations

i of a certified system, the applicant may specify (a) challenge mode(s) for
“system testing, subject to approval by the ARB Executive Officer. The ARB

- Executive Officer shall evaluate each system to determine the need for failure
mode testing; and if such need is positively determined the ARB Executive
Officer shail speci‘fy {a) failure mode(s) for system testing.

“Chal[enge mode testing” is testing conducted with a system installation
‘intentionally modified so that the performance standard is more difficult tc
‘meet. The purpose of challenge mode testing is to provide a basis for .

1 determining performance specifications which reasonably can be met by a!l
'antlc;pated installations of & certnfled system :

"Failure mode testing” is testing conducted with a system installation
intentionally modified so that it fails to meet its performance standard. The
purpose of failure mode testing is to provide a basis for determining
performance specifications which, when met, provide reasonable assurance
that an installation of the system is not in the related failure mede.

(1} The ARB Executive Officer shall conduct all evaluatien and testing
unless the ARB Executive Officer determines that the equipment
owner or operator shall contract for or conduct specified evaluation
and testing on a case-by-case basis.

{2) Al test personnel, regardle'ss of their primary employer, shall be
responsible solely to the ARB Executive Officer for the conduct of all
testing activities required by this certification procedure. Such testing
activities include, but are not limited to:

(a) collection of data
(b} calculation of resuits
{c} reporting of results
{4) The ARB Executive Officer shall be present to monitor all testing and

clarify the application of the procedures in novel circumstances; test
data, calculations, and reported results shall be subsequently

PROPOSED CP-203 page 13



5.2

5.3

5.4

reviewed and evaluated by the ARB Executive Officer to determine
their validity for inclusion in the Certification Report.

Alternative Evaluation and Testing

Certification procedures, other than specified above, shall only be used if prior
written approval is obtained from the ARB Executive Officer. In order to secure
the ARB Executive Officer’'s approval of an alternative certification procedure,
the applicant is responsible for demonstrating to the ARB Executive Officer’s
satisfaction that the alternative certification procedure is equivalent to this
certification procedure. '

(1) Such approval shall be granted on a case-by-case basis only. Because
of the evolving nature of technology and procedures for vapor
recovery systems, such approva! shall not be granted in subsequent
cases without a new request for approval and a new demonstration of
equivalency.

(2) Documentation of any such approvals, demonstrations, and approvals
shall be maintained in the ARB Executive Officer’s files and shall be
made available upon request.

Prefiminary Evaluation

" A preliminary engineering evaluation shall be performed on each subject vapaor

recovery system to determine the conditions under which field testing, bench
testing, and further engineering evaluation shall be performed.

Field testing, bench testing and engineering evaluation of subject vapor recovery

systems and components shall be conducted in a manner, determined by the
ARB Executive Officer, which shows consideration of the difficulties of actual
in-use circumstances in which the systems and components are expected to be
employed:

{1) The ARB Executive Officer shall determine any challenge and failure
modes necessary to reflect the matrix of actual in-use circumstances
expected for all installations of such systems. If such modes are
determined, they shall be specified in writing to the applicant.

(2) Field testing, bench testing and engineering evaluation shall include
any challenge and failure modes for such systems as determined in
{1) to provide for performance standards and performance
specifications which can be met by the actual use of all installations
of such systems. '

Field Testing
The ARB Executive Officer shall require field testing for any performance

standard or performance specification if, after its evaluation, field testing is the
only acceptable alternative.

PROPOSED CP-203 page 14
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55,

56 .

-~ Bench Testing

The ARB Executive Officer shall require bench.testing' for any performance -

- standard or performance specaficataon if, after its evaluation, bench testlng is
' -necessary and & non—testmg gvaluation alternatlve is inadequate..

o Eveluation

The ARB Executive 'O'f'ﬁcer' shall evaluate the results of testing for any -
perforrnance standard or performance specaficatnon

- The ARB, Executuve Offlcer shall conduct a non-testmg evaluatlon after .
- determining that testing is unnecessary; for any performance standard or

performance spec:lflcation

PROPOSED CP-203 pagse 15



DOCUMENTAT!ION FOR CERTIFICATION

A Certification Report shall be prepared, at the applicant’s expense, documenting the
preceding components: :

(1) Application for Certification
(2) Standards, Specifications, and Test Procedures

(3) Evaluation and Testing of the Vapor Recovéry System

Note: In addition to other required results, vapor recovery system test results shall

be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
i transferred for any results which are expressible in such units.

The ARB Executive Officer shall consult with the applicant, shall review the report,
may require revisions or more work on the components, and shall approve and sign
the Certification Report after it is determined that:

{1) The Certification Report is complete.

{2) The Certification Report documents successful performance of the subject
vapor recovery system according to the performance standards,
performance specifications, and test procedures. -

CERTIFICATION

The ARB Executive Officer shall not certify any system 'u_ntii_ after the systemn’s
Certification Report is approved and signed.

‘ Evidence of certification shall be an ARB Executive Order (which shall referen'ce the
Certification Report) signed by the ARB Executive Officer.

After approval and signature of the ARB Executive Order, Cértiﬁc‘ation Reports shali

be maintained in the ARB Executive Officer’s files and shall be mads available upon
request. '

' PROPOSED CP-203 page 16
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2.1

California Environmental Protection Agency
Air Resources Boa_rd-

Vapor Recovery Test Procedure .
PROP@SED TP 203 1

Determinati.on of Emis‘sio_n_ :_Factor of -
Vapor Recovery Systems of
' Terminals '

APPLICABILITY
A set of definitions common to all certification and test procedures is in:

. 'D-200  Definitions for -
Certification Procedures and
Test Procedures for
Vapor Recovery Systems

For the purpose of this procedure the term "ARB“ refers to the State of Cahforma Arr

Resources Board, and the term "ARB Exscutive Officer™ refers to the Executive Offlcer of the

"ARB or his or her authorized representative or deS|gnate

The following test procedures shall be for determining the efficiency of vapor recovery
systems controlling gasoline vapors emitted during the filling of and storage in fixed roof
gasoline storage tanks and during the loading of cargo tanks at terminals.

PRINCIPLE AND SUMMARY OF TEST PROCEDURE
Principle

At a terminal {during loadings of carge tanks and filling of the storage tanks), all
possible points of emission shall be checked for vapor leaks. The volume of gasoline
delivered from the terminal storage tanks to the cargo 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 system are measured. The mass
emission of hydrocarbons is calculated from these determinations and is expressed in
units of pounds per 1,000 gallons.

PROPOSED TP-203.1 page 1



2.2

2.3

2.3.1

2.3.2

2.3.3

Summary

As required to determine an emissions parameter and except where otherwise
specified, the equipment and procedures specified in the following test methods shall
he used.

EPA Method 2A

EPA Method 2B
EPA Mathod 18
EPA Method 25A

EPA Method 25B

Special Considerations

With prior written approval of the ARB EXecutive officer, careful visual reading

~and manual recording of data is acceptable in lieu of automatic sensing and

recording procedures.

If a determination is required for the fractional concentration of non-methane
hydrocarbons or if a special molecular weight determination is required, integrated
bag sampling and GC/FID analysis using EPA Method 18 shall be included in the
procedures. The bag sample shall be obtained by continuous sampling at a fixed
rate over (an) operating cycle(s) of the processing unit such that the sample bag is
not completely filled at the end of the sample period(s).

If only the fractional concentration of non-methane hydrocarbons is required, then
a NDIR calibrated to provide separate methane and non-methane values canbe
used. _

Venting shall only be allowed during testing if all émissions of hydrocarbons from
absolutely every vent source can be reliably quantified and included in emissions
calculations; otherwise:

(1) If the vapor recovery system includes an incinerator-type processing
upit, then that unit’s exhaust is the only allowable emissions point.

'(2) Other processing units may have more than one exhaust, which must
be equipped for alternating testing, should there not be an incinerator-
type processing unit. Any such exhaust(s) then become the only
allowable emission pomt(s)

BIASES AND INTERFERENCES

This section is reserved for future specification.

PROPOSED TP-203.1 page 2
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4

SENSITIVITY, RANGE, AND PRECISION

This section is reserved for future specification.

5
5.1

5.1.1

5.1.2

5.1.3°

5.1.4

5.1.5

5.1.6

EQU_IPMENT

Transfer to Cargo Tank from Terminal

Positive displacement gas meter(s) whlch shali be sized to avoid adverse effects
on the vapor recovery system. co

Use rotary type positive displacement meter(s) with a back pressure I:mit (BPL)

" less than:

1. 10 inches water column at a flowrate of 3,000 CFH down to -
0. 05 lnches water coiumn at a ﬂowrate of 30.0 CFH.

Meter(s) shall be equupped w:th teps accomodatlng the followmg equ:pment

~{1) tapson the m_!e_t side for

{a) a thermeceuple With a range of 0 to 150 °F.and

{b) - a pressure gauge with a range providing absolute p'ressuire'-‘ readings
within 10 to 90% of the range {more than one gauge shall be used, if
necessary} and .

(2) taps on the inlet and outlet sides for a differential pressure gauge with a
range appropriate to allow detection of a pressure drop greater than the BPL.

Coupler for attaching the fiowmeter to the exhaust(s) of the processmg umt(s)
with the thermocouple pressure, and HC analyzer taps.

Coupler for the vapor vent line (when no processor is present) to accomimodate

the gas meter with thermocouple, pressure taps, and hydrocarbon analyzer sample
and sample return taps. Coupler is to be sized for @ minimum pressure drop.

Appropriate hydrocarbon analyzer(s) (either FID, _ND!R, GC/FID with recorder.
Recorder strip charts shall be a minimum of 10 inches wide and be ruled with a
minimum of 10 chart divisions per inch. Data loggers may only be used with prior
approval of the ARB Executive Officer, who may require simultaneous use of strip
chart recorders to cross check the validity of data recorded by the data loggers.

One {1) flexible thermocouple or thermietor {0-250°F} with a recorder system.

Appropriate pressure sensing device(s) (transducer(s) or equivalent).
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5.1.7

5.1.8

5.1.9
5.1.10

5.2

5.3

5.3.1
5.3.2
5.3.3

5.3.4

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

Coupler with pressure tap for use between PV valve and vent on vapor holder
tank.

Explosimeter.
Barometer.
Transfer to Fixed Roof Storage Tanks

Use the same equnpment as specified in the section, "Transfer to Cargo Tank from
Terminal.” '

Emissions from incinerator

This section applies whenever a vapor recovery system includes an incinerator-type
processing unit. :

Equipment Summary per EPA Methods 2A, 2B, 25A, and 25B
Volume Meter
- Two Organic Analyzers (Inlet and Qutlet)
| CO Analyzer | |

CO, Analyzer

6  CALIBRATION PROCEDURE

6.1

6.2

6.3

6.4

6.5

Flow Meters. Standard methods and equipment shall be used to calibrate the flow
meters,

Temperature Recording Instruments. Follow manufacturer’s instructions.
Pressure Recording Instruments. Follow manufacturer’s instructions.

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 and calibrate and span with appropriate calibration gases.
Perform an intermediate zero and span calibration approximately 2 hours after the initial
calibration and at any time a calibration drift is evident.

‘A record of all calibrations mads shall be maintained.

7 PRE-TEST PROTOCOL

PROPOSED TP-203.1 page 4
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The processing unit may be tested for a series of 24 conseoutive 1-hour periocds and ‘
pressures in the vapor holder and any fixed roof gasoline storage tanks may be monitored for

‘30 consecutive days. The ARB Executive Officer shall have the discretion of testing for
- .lonAger or shorter periods as may be necessary for properly evaluating any system’s
-compliance with performance standards or performance specifications. During the test of
- the processing unit, the pressure during the ioading of a number of cargo tanks will be

monitored. As close as possible, the system shall be tested under norma! operating
conditions (dispensing rates shall be at the maximum rate possible consistent with safe and
normal operating practices; . simultaneous use of more than one dispenser durrng transfer

. operations shall cccur to the extent that such would normally occur, and the processing unit

7.4

7.2

8.1

shall be operated in accordance with the manufacturer’s established parameters), and shall
be operated in accordance with the owner’s or operator’s established operating procedures.

' Spﬁ&:ification of Test, Chailenge, and Failure Modes S

The specrfrcatron of test, challenge, and failure modes such as the number of liquid
transfer episodes, volume and volumetric rate of hqurd transfer, storage tank volumes,
etc. shall be done according to the principles of CP 203 § 5 for the testing and
evaluation of vapor recovery equrpment

' _'--System and Facrhty Preparation

- _'System equrpment and components shall be compietely operatronal and any storage :
~ “tanks invoived in the test shall be filled to the approprrate vo!ume a mrmmum of 24
hours prror to the scheduled test. :

--In addition, the 'sys_tem and facrlrty shall be prepared to operate according to any.
specified test, challenge, and failure modes.

The required preliminary evaluation shall set the final requirements for facility
preparation. The dominant principle shall be that testing activities minimally alter faciiity
and system condrt:ons

install all equipment and wait until a cargo tank arrives. Until then, provide conditions
which minimally disturb facility and system operatrons due to the presence of such
equipment for such tlme

TEST PROCEDURE

The facility and system shall be prepared to operate aocording to any specified test,
challenge, and failure modes.

The use of pressure transducers is specified below for assessing whether out- -breathing
occurs from any system vents., Any other procedure, such as the use of bags to seal the
vents so that volume of out-breathing into the bags can be ohserved, shall be used only after
approval by the ARB Executive Officer.

Transfer to Cargo Tank from Terminal
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8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.2
8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

"8.2.6
8.2.7

8.2.8

8.2.9

8.2.10

8.2.11

8.3

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

/\‘

Connect HC analyzer {with recorder) to appropriate tap on coupler on processing
unit exhaust.

Connect thermocouple with recorder to appropriate tap on coupler on processing
unit exhaust, and connect pressure sensing device to appropriate tap on
processing unit exhaust coupler.

Connect coupler between PV valve and vent of vapor holder tank and connect
pressure sensing device (with recorder) to coupler.

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

Transfer to Fixed Roof Storage Tanks

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

Connect HC analyzer (with recorder) to appropriate tap on coupler on processing
unit exhaust,

Connact thermocouple with recorder to appropriate tap on coupler on processing
unit exhaust, and connect pressure sensing device to appropriate tap on
processing unit exhaust coupler.

N

Connect coupler between PV valve and vent of vapor holder tank and connect L.
pressure sensing device (with recorder) to coupler.

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

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, pressure, and exhaust gas flowrate
from the processor exhaust for the required period.

At the end of the specified tlmes disconnect all mstrumentat:on and couphngs
from the vapor recovery systems.

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

Pressure monitoring of cargo tank is to be performed, as appropriate, in
accordance with § 8.1. :

Test Procédures for Determining Incinerator Emissions

Performance Specifications for Incinerators
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. Any incinerator shall be evaluated and tested to establish:
(1} a performance specification for carbon mon:exid'e (CO}_emissiofh_s e_rr&
{2). performance s-pecifications for other cfritit:ai incinerator _operatin_g_parameters:

-The results of evaluation and testing of the system documented in the certlfrcatron test

: 'report shall rnclude

" {1) ‘the ldentrfrcatlon of such cntrcal system operatrng parameters,

{2)  the performance specrflcatrons for such crltlcai system operatmg parameters

'_ ‘ Chailenge and farlure mode testing shall be performed to establish system sensntwrty to
o and performance spemficatuons for.the fol]owmg vanab!es

' (1} number of loading arms in srmuitaneous use and
{2) indivi‘duai Ioadrng arm transfer rates.. ' a

: Compilance with the mcrnerator performance specrflcations shall be determlned per
CP-203. : i e S :

. Parameters for lnclnerator Data Collectrun
Co!!ect and record mcmerator data for a!i of the parameters requrred to make a
determination per EPA M-2B, with additional requirements for auxiliary fuel to expand

the applicability of EPA M- 2B:

Vin = total inlet volume entering vapor incinerator (SCF)

V'acility = inlet volume from the facility vapor space (SCF)

Vfuei = inlet.volume of aux.iliary fuel (SCF)V |

Vout = vapor. incrrrerator outlet volume (SCF)

N | = number of carbon atoms in each meclecule of calibration gas
[HC}facmty = hydrocarbon concentration of inlet volume from the facility \rapor'

space (volume fraction)

[HCl,,y+ =  hydrocarbon concentration of auxiliary fuel (volume fraction)
[HC]wt = vapor incinerator outlet hydrocarbon concentration {ppm)
{CO,] =  vapor incinerator outlet carbon dioxide concentration (ppm}
[CO] = vapor incinerator outlet carbon monoxide concentration (ppm)
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Based on an enginéering evaiuation of a subject incinerator, the ARB Executive Officer
may allow simplifying assumptions to be used in place of actual data collection. For ,
example, for auxiliary fuel, it is 6ften possible to use data from the fue! supplier. (

Resolution for Incinerator Data Collection

A preliminary evaluation of incinerator operation shall be conducted to determine data
collection intervals for time and parameter magnitude for each parameter. Such
intervals shall be chosen to provide calculated estimates of incinerator mass emissions -
factors which differ by no more than + 10% from actual, based on engineering

judgment.

Data for each parameter shall be collected on such intervals.

9 QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

Calibration Gases

Calibration gases are classified into three types:

(1)

(2)

(3)

Standard Reference Materials

These are primary standards to which all other standards shall be traceable.

For any substance for which no standard reference material is obtainable, a
calibration gas of the highest leve! of accuracy and precision obtainable shall o
qualify as a standard reference material, subject to approval by the ARB N
Executive Officer. ' '

A standard reference material, which normally is kept at a main laboratory,
qualifies as an intermediate standard and as a working standard, too.

Intermediate Standards

These are secondary standards which shall be assayed versus the
corresponding NIST-SRM once every six months with a concentration
difference which is no more than one percent of the results for the
NIST-SRM. An intermediate standard container which does nét meet its
assay requirement shall be taken out of service. To re-enter service, the
intermediate standard container shall be recharged and meet its assay
requirement, ' ' :

An intermediate standard, which normally is kept at a branch faboratory or a
shop, qualifies as a working standard, too. '

Working Standards
These are tertiary standards which shall be assayed versus the .

corresponding intermediate standard before every test with a concentration
difference which is no more than one percent of the results for the
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intermediate standard. A working standard container which does not meet its

assay requirement shail be taken out of service. To re-enter service, the
working standard container shall be recharged and meet its assay
requurement - :
A working standard normally serves for fneld cal:bratlon and’ testmg
'AII cahbratlons shall be performed W|th a callbratron gas of at least workmg standard
guality. Any cylinder is to be recharged or taken out of service when the cyllnder
- pressure drops to 10 percent of the orlgmal pressure : - :
information on calibration gas containers shall be. entered intc a permanent log -
.fldentifymg each container by serial number. Sufficient information shall be maintained
to allow a determination of the compliance status of each calibration gas per these
© requirements; such mfermatson shall mciude for each contalner but - not be I|m|ted to
' each : R _
(1) date put in service, _ ' o
- {2) aesay resuit, and

{3} date taken out of service.

10 | RECORDING DATA

This section is reserved for future specificatien.

11 CALCULATING RESULTS

11.1 Transfer to Cargo Tank from Terminal

11.1.1% Review pressures recorded during the loading of cargo tanks to determine if any
equalled or exceeded 18 inches H,O gauge pressure. Record and report such
instances.

11.1.2 Volume of gas discharged through the processing unit exhaust
or any vent '

See § 11.3 for calculation of volume from an incinerator.

v : \',p [523] {P" *(ngg)]

T 29.92

Whera:
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11.1.3

Volume of gas discharged, ft3, through processor exhaust,
corrected to 68°F and 28.92 "Hg;

Barometric pressure, "Hg.

Gauge pressure at exhaust coupler, "WC.

Volume of gas determined by flowmeter on the processing
exhaust, corrected for amount of vapor removed for the

hydrocarbon analysis, ft3.

Average temperature in the processing exhaust line, °R.

Weight of hydrocarbons discharged through the processing exhaust or any vent
per 1000 gallons of gasoline loaded into the cargo tanks.

Where:

386

{C) (V) (M)
385 (G)

~ Weight of hydrocarbons discharged through the processor exhaust

per 1000 gallons of gasoline loaded into cargo tanks, Ib .

Average fractional concentration of hydrocarbons at exhaust
{(decimal fraction). This may be adjusted to represent non-
methane hydrocarbons if the procedure includes a methane/non-
methane hydrocarbon determination by integrated bag sampling
and GC/FID analysis.

From {11.1.2) above.

Molecutar weight of exhaust hydrocarbons which shall be
assumed equal to that of the gas({es) used to calibrate the organic

" analyzer unless the procedure-includes a molecular weight

determination by integrated bag sampling and GC/FID analysis,

Aib,/Ib-mole).

Molar volume, (ft3/lb-mole), at standard conditions

Total quantity of gasoline loaded into cargo tanks, (total gallons
loaded/1000). . :
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11.2° Transfer to Fixed Roof Storage Tanks _
11.2.1 _ Volume of gas drscharged through the processmg unrt exhaust or- any vent

See § 11.3 for calculation of vol_um_e from-an mcrnerator.

' o | P
. o P+ [——1t]
' Vv ' Lyl 528 b (1'3-5)
Where
V' = Volume of gas discharged: ft through processor exhaust
, corrected to 68°F and 29 92 "Hg
Py c= HB_arometrlc_ pressure, -“H_g.
P = _ Geuge.pressure at exhaost c':'oupier "WC. :
v, o - ﬂVqume of gas determlned by flowmeter on the processmd
‘ exhaust, corrected for amount of vapor removed for the
hydrocarbon analysis, ft :
Tp " C= Average ternperature in the processing exhaust line, °R.
11.2.2 Weight of hydrocarbons discharged through the processing exhaust or any vent

per 1000 gallons of gasolrne loaded rnto the cargo tanks.

{C} (V) (M)

w —385 [G)

Where:

w . = Weight of hydrocarbons dlscharged through the processor exhaust

~ per 1000 gallons of gasoline loaded into cargo tanks, 1B

C =  Average concentration of hydrocarbons at exhaust {decimal
fraction). This may be adjusted to represent non-methane .
hydrocarbons if the procedure includes a methane/non-methane
hydrocarbon determination by integrated bag sampling and GC/FID
analysis,

\Y = From {11.1.2) above.
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385

= Molecular weight of exhaust hydrocarbons which shall be
assumed equal to that of the gas(es) used to calibrate the organic
analyzer unless the procedure includes a molecular weight (
determination by integrated bag sampling and GC/FID analysis, (ib-
mole}.

=  Molar volume, (ft3/lb-mole), at standard conditions

= Total quantity of gasoline loaded into cargo tanks, (totai gallons
loaded/1000).

11.3 Volume from Incinerator

Note the possiblity for simplifying assumptions described in § 8.3.

11.31 - Preliminary Incinerator Qutlet Volume Calculations

Before calculating the vapor incinerator outlet volume, calculate the following
preliminary values:

A1)

(2}

{3)

inlet volume from the facility vapor space

Any inlet volume from the facility vapor space entering the vapor _
incinerator is directly measured and shall be standardized per 8 11.2.1.

inlet volume auxiliary fue!

.\

Any inlet volume from auxiliary fuel entering the vapor incinerator is
directly measured and shall be standardized per § 11.2.1.

total inlet volume entering vapor incinerator

Vin = Viacility + Viuel

where:
Vin = total inlet volume entering vapor incinerator (SCF}
Viaciity =  inlet volume from the facility vapor space (SCF)
Vil = inlet volume of auxiliary fuel (SCF)
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(4) inlet hydrocarbon concentration . .

[HMC] (N {HC]faCIIItV Vfacshty) “+ {N {HC}fua! Vfuef)
o " ' Vm
wher-e:
_ [HC]in' 2= inlet hydfoéarbon concentration entering
. _ vapor mcmerator {ppm}
NS - number of carbon atoms in. eac:h molecule of
' cahbratson gas
{HC]*aciliw = hydrocarbon concentratlon of inlet volume
' S from the facmty vapor space (volume =
fractaon)
[H,leue, L= hydrocarbon concentratlon of auxllrary fuel
L o '(volume fractlon} :
1 1.3.2' Final Incmerator Outlet Volume Calculatlons :

~ Calculate any vapor mcunerato_r outlet volume using the following equ'at,ion:‘

v -\ | ‘ [HC];,
out n [N [HCl, + [CO,] + [COT - 300
where:

Vout = vaporincinerator outlet volume (SCF)
N = number of carbon atems in each molecule of calibration gas
HCI, = vapdr incinerator out!ef hydrocarbon concentration‘(ppm)

. {Cbzl = wvapor incingrator outle_t carbon dioxide concentration (ppm)

| {COl = vapor incinerator outlet carbon monox;de concentration
{ppm) ‘ _
- 300 = assumed background concentration (ppm) of CO,
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REPORTING RESULTS

This section is reserved for future specification.

ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written approval is -
obtained from the ARB Executive Officer. In order to secure the ARB Executive Officer’s
approval of an alternative test procedure, the applicant is responsible for demonstrating to
the ARB Executive Officer’s satisfaction that the alternative test procedure is equivalent to -
this test procedure.

{1) Such approval shall be granted on a case-by-case basis only. Because of the
evolving nature of technology and procedures for vapor recovery systems, such
approval shall not be granted in subsequent cases without a new request for -
approval and a new demonstration of equivalency.

{2} Documentation of any such approvals, demonstrations, and approvals shall be
maintained in the ARB Executive Officer’s files and shall be made available upon
request.

REFERENCES

This section is reserved. for future specification.-

FIGURES .

This section is reserved for. future specification. .
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California Environmentai Protection Agency
Air Resources Board

Vapor Recovery Certification Procedure
PROPOSED CP-204

Certification Procedure for Vapor Recovery Systems of
Cargo Tanks

1 "GEN_ERAL INFORMATION AND APPLICABILITY

This document describos a procedure for certif_ying equipment which recovers vapors
emitted in association with gasoline marketing operations involving cargo tank’s. :

.. Other vapor recovery certlﬂcatlon procedures provide’ mstructlons for determlnlng

performance standards, performance specifications, and test procedures for
equipment which recovers vapors emitted in association with gasoline marketing

~ operations involving: dispensing facilities (CP-201); bultk piants and cargo tanks
(CP-202); and supply lines, terminals, delivery lines, and cargo tanks (CP-203). For
" novel facilities or systems to which CP-201 through- 204 do not apply, CP-2056

_ provides instructions for detetmmlng performance standards, _performance
specifications, and test procedures for equipment which recovers vapors emitted in’
association wnth gasoline marketing operations.

This procedure is applicable to tank trucks and trailers that are equipped for.the
transport of gasoline and that must be equipped for gasoline vapor.recovery in
accordance with air poliution controi district ruies. :

Only a vapor recovery system of a desngn that is certified by the ARB Executlve
Officer may be installed on a cargo tank. :

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.

" The owner or operator of any cargo tank shall:

(1) annually‘test such tank{s) in accordance with the provisions of § 4 and

{2) annually apply for certification of such tank{s) in accordance with this
procedure.
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1.1

1.2

A set of definitions common to all certification and test procedures is in:

D-200 .

SN

Definitions for

Certification Procedures and
Test Procedures for

Vapor Recovery Systems

Legislative and Regulatory Requirements of
Qther California State Agencies

As required, the ARB Executlve Officer shall coordinate this certlflcatlon
procedure with:

(1

(2)

(3):

D_epar.trhent--"of Food' and Agriculture;
Division of Measurement Standards.(DMS)

State Fire Marshal {SFM)

Department of Industrial Relations,.
Division of Occupational Safety and Health (DOSH}

Legislative and Regulatory Requrrements of.
- Other Agencies :

)

In addition to California‘s local Districts, other federal, state, or local agencies

may have legal jurisdiction regarding vapor recovery systems. The applicant is
solely responsible for: _ _ R

(N

(2)

{3

compatibility of the applicant’s equrpment with the: apphcataon of any

other agency’s test procedures;

testing. of the applicant’s equipment with such test procedures: ‘and

complrance with: performance standards and. performance _
specifications in any other agency’s regulations referencmg such test
procedures.

‘The ARB Executive Officer is not responsible: for items (1) through‘.(S)-aborre.' a
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2.1

SUMMARY OF CERTIFICATION PROCESS
:__.Summary of Requ;rements of Certlflcatron Procedure

Thrs certification procedure has five interacting components wh:ch may be
applled iteratively in complex cases. For example, review of evaluation and

' testang may vield additional specrflcatlons The five components are

2.1.1

2.1.2 L

2.1.3

2.1.4

2.1.6

. Application for Certtf;cat:on (See & 3 )

The applicant must submit all required application information. The ARB
Executive Officer shall consult with the applicant, shall review the
information, may require revisions or more information, and shal[ approve

~ the application: after it is determined to be complete,

Standa-rds, Specificatuons, and Test Procedures.(See § 4.)

The ARB Executive Officer shail specafy performance standards .
performance specifications, and test procedures for vapor recovery

: equrpment m response toa completed apphcatlon for certnflcatlon

Evaluation and Testmg of Vapor Recovery Equrpment (See § B. )

The vapor recovary equipment shali be subjected to evaluatlon and testing
according to the performance standards, performance specifications, and
test procedures at the applicant’s expense. The ARB Executive Officer shall
conduct all evaluation and testing uniess the ARB Executive Officer
determines that the equipment owner or operator shall contract for or
conduct specified evaluation and testing on a case-hy-case basis.

Documentation for Certification (See § 6.}

A Certification Report shall be prepared, at the applicant’s expense,
documenting the preceding components: {1} Application for Certification;
(2) Standards, Specifications, and Procedures; and (3) Evaluation and
Testing of Vapor Recovery Equipment. The ARB Executive Officer shall
consult with the applicant, shall review the report, may require additional
work on the components, and shall approve and sign the Certification
Report after it is determined that: (1) The Certification Report is complete;
and (2) the Certification Report documents successful performance of the
subject vapor recovery equipment according to the required performance
standards, performance specifications, and test procedures.

Certification (See § 7.)

Evidence of certification shall be an ARB Executive Order {which shali
reference the Certification Report) signed by the ARB Executive Officer.
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2.2 Summary of Time Periods for Review and Processing
The following definitions of ARB Executive Officer Actions and Time Periods
shall apply to all applications subject to this procedure per CCR, Title 17,
§ 60030 (in some cases, another enforcing agency shall perform actions):
*ARB Executive Officer Interim Action #1"
means that the ARB Executive Officer determines that application is
deficient per § 3, § 4, § 5, or § 6 and communicates specific
deficiencies to the Applicant in writing.
"ARB Executive Officer Interim Action #2"
means that the ARB Executive Officer determines that application is
complete per § 3, 84, §5,and 8 6 and _acceptecl for filing and
communicates such determination to Applicant in writing.
"ARB Executive Officer Final Action”
means that the ARB Executive Officer acts to disapprove or approve
the application per § 3, § 4, § 5, § 6, and § 7 and communicates
such determination to the Applicant in writing.

"Time Periods”

are defined in the table below:

FROM: ' TIME "TO: _

ACTION BELOW ' PERIOD ACTION BELOW
Applicant files an initial within ARB Executive Officer
application for certification. 30 days interim Action #1 or #2
Applicant files an amended ‘within |  ARB Executive Officer
application for certification. 15 days Interim Action #1 or #2
. ARB Executive Officer | within | . ARB Executive Officer

Interim Action #2 90 days Final Action

The time periods specified above may be extended by the ARB Executive
Officer for good cause per CCR, Title 17, 8 60030 (d).
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3.1

3.2

_APPL!CATION FOR CERT!FiCAT!ON

i Wammg All of the information specified in all of the followung subsections must be
' submltted to the ARB Executive Officer for an app!rcatron to be consrdered comp!ete.

Applications which do not completely satisfy the requrrements of this sect:on shali be
returned to the applicant with an indication of deflcrencres :

. Applrcatron for Approvai of a Vapor Recovery System Des:gn

The applicant shall submrt a set of eng:neermg drawmgs and specrfrcatrons
including but not limited to piping configuration and dimensions, types of seals, -

- and types of couplers for delivery hoses. Data which demonstrate that'the
.cargo tank vapor recovery piping system will work in conjunction with the .-

appropriate underground storage tank vapor recovery systern for controilrng the
gasoline vapors displaced durrng the filllng of underground storage tanks shall
aiso be submitted. : , . :

-The AHB Executive Officer, upon review of the drawings and s'pecrﬁoarrops ofa

system desrgn and .upon finding that the system complies with the requrrements

-eof §4.2, 1.1, shall issue a System Desrgn Approvai Number.

.Apphcatr_on for Certsfrcatxon of'an Indrvrdual SCergo-Tank

T!ne application for certification of individual cargo tanks shall be submitted to
the ARB Executive Officer, and shall contain the following information:

{1} Name, address, and telephone number of owner or operator, and
company name (if applrcable) :

(2) The sizes and number of compartments of the cargo tank.

(3) The cargo tank’s Callfornra Highway Patrol cargo tank identification
number.

{4} The air pollutlon control district in wh:ch the cargo tank’s base of
aperation is located.

{8) A statement that the tank has been tested according to the test
procedures in TP-204.1 and complies with the performance standards
in §4.1.

(6) The test data acquired in (5)Iabove.

{7) A declaration under penalty of perjury by the person conducting the

test that the information contained in items (5) and (6) is true and
correct.
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{8) A declaration under penalty of perjury by the applicant setting forth
his or her relationship to the cargo tank and stating that all
information is true and correct.

3.3 Information Required by the ARB Executive Officer

3.3.1 Evidence of Corporate and Financiai Responsibility

The requirements of this section shall apply with equal stringency both to
original. manufacturers and to rebuilders of vapor recovery equipment.

3.3.11 : The ARB Executive Officer, to cover the cost of approving system
designs may.charge a fee not to exceed the actual cost incurred.

3.3.1.2 The ARB Executive Officer, to cover the cost of certifying cargo
tanks, may charge a fee not to exceed the actual cost of certification.

3.3.2 Design.

3.3.2.17 Engineering Drawings

The applicant shall submit engineering drawings for:
(1) each prototype vapor recovery system and
{2) . all equipment components of each prototype system.

For any.component, in lieu of a component drawing, the applicant can
submit an affidavit declaring: .

(1) the manufacturer’s model number for the component and

{2} the applicant’s commitment to maintain, on file,
engineering drawings for such- component.

3.3.2.2 List of Components by Manufacturer and Mode! Number..

The applicant shall submit a list of components by manufacturer and:
" model number for the vapor recovery system. '

3.3.3 'In_stallation,- Operation, and Maintenance:

For. approval of a vapor recovery system design, a system manual which-
specifies required installation, operation, and maintenance procedures for
the vapor recovery system shall be submitted with the application. A =
required field training program for maintenance personnel shall be specified

“in the system manual, including performance specifications for personnel
and maintenance procedures.
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3.3.4

Compatibility =

This section specifies vapor recovery system compatibility requirements -
which, although not specified in terms of vapor recovery effectiveness,
form an rndrspensab!e basis for proceeding: wrth the. appllcatron of the
appropriate certlfrcatron and test procedures : -

The installation, operation, and maintenance of vapor recovery equrpment
must be compatlble wrth i o _

(1)  the app!rcatron of peformance standards, performance
specrﬂcatlons and test procedures and -

(2} the mstallatron, operation, and maintenance of any. other
equrpment assoc:ated wrth such vapor recovery equrpment

_ The desngn of the vapor recovery system of the cargo tank shall be such

that when the cargo tank is connected to an approved underground storage
tank vapor recovery system or a vapor recovery system at a Bulk plant or
terminal it shall ‘riot prevent such systems from achieving the required

~vapor recovery efficiencies.. The connectors of the cargo tank shall_be

cornpatrble with the frttlngs on the fill- -pipes at the servicé stations and
gasolrne terminals.which the cargo tank wal! servrce Such compatlblhty
may be achreved by the use of adapters :
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4 PERFORMANCE STANDARDS,
' PERFORMANCE SPECIFICATIONS, AND TEST PROCEDURES

Warning: The installation, operation, maintenance, and inspection of a vapor
recovery system must be compatible with:

{1) the application of specified performance standards, performance
specifications, and test procedures and

{2) the installation, operation, maintenance, and lnspectlon of any other
equipment assocmted with such system.

4.1 Performance Standards and Test Procedures
4.1.1 Static Pressure
4.1.1.1 Five Minute Performance Standard {Yearly)

-The yearly performance standard is expressed as the maximum
allowable pressure change in five minutes for a cargo tank which has
been either:

(1) pressurized to + 18 inches water column {gauge) or |

{2) evacuated to -8 inches water column (gauge).

‘Pressure Change per
Cargo Tank or
Compartment Tested

~Allowed Pressure Change in Cargo Tank or
Five Minutes _ Compartment Capacity
(inches water column, gauge) (gallons)

.0‘.50-' t 25000r more

“ 075 N 24-99_.1:(.)15.0.0‘

100 -  1499t0 1000

“ 1..25'. 999 or less
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4.1 .1 .2 : ‘Test Procedures

Compl:ance w1th and violation of the annual cert:facatlon criterion sha!l
be determmed by:

TP-204.1 K
4.1.2 - - Static Pfessure :
4.1.2.1 . . Perfonﬁanc_a'-s'tandards {Daily)

Two eqguivalent performance standards are specified below. It isa -
permanent condition of certification that cargo tank perfcrmance
comply. wuth both of these standards. : :

The ﬁve minute performance standard is specified and tested si'mitarly
to the yearly standard, but is based on pressure change from +18
inches water column {gauge) oniy and is less stringent.

The one mlhute performance standard is dependent on the headspace
" volume: after Ioadmg, which can vary from one Ioadlng to the next

(_1')':? Fwe Mmute Performance Standard (Dallv)

B _Préésure Change per
. Cargo Tank or
Compartment Tested per,
TP-204.1
Allowed Pressure Change in - Cargo Tank or .
Five Minutes - | Compartment Capacity
(inches water column, gauge) | - . {gallons)
2.5 2500 or more
3.0 R 2499 to 1500
3.5 1499 to 1000
4.0 : ‘ 999 or less
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4.1.2.2

4.1.3

4.1.3.1

(2) One Minute Performance Standard {Daily)

Pressure Change per
Cargo Tank or
Compartment Tested per
TP-204.2

The appropriate one minute performance standard is
determined by application of TP-204.2.

Test Procedures

Compliance with and violation of the static pressure performance
standards shall be determined by:

TP-204.1

TP-204.2

internal Vapor Valve

Performance Standard

Every cargo tank shall have an internal vapor valve. A check valve or
cap is not an accegtable alternative. .

The opening pressure for a-ny pneumatic internal vapor valve shall be

listed in the Executive Order certifying a cargo tank with such a valve.

A pressure gauge (0 to 100 psig) shall be installed on any such cargo
tank, maintained in good working order, and observed by the operator
during as large a fraction of the duration of each delivery as
practicable. The operator shall terminate delivery and return for
maintenance and repairs if the pressure gauge indicates a pressure

_below the opening pressure of such a cargo tank’'s pneumatic internal

vapor valve.
Two equivalent performance standards are specified below. It is a

permanent condition of certification that cargo tank performance
comply with both of these standards. : '
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(1}~ Five Minute Performance‘S'ta'"dafd (Daily)

 Pressure Change per
Cargo Tank or
Compartment Tested per

L TP-204.1
Allowed Pressure Change in Cargo Tahk or
1 Five Minutes - Compartment Capacity
(inches water column, gauge) | ~ {gallons) - .

(2) One Minute Pérquniéncé Siandard (Daily)

Pressure Change per

- Cargo Tank or
Compartment Tested per.
o TP-204.2

The ap'propriate' dﬁé,i:miﬁUte 'pérf_ormance _sta_nida:rd is.
' _determined-by application of TP-204.2. h

4.,1.3.2 Test Procedures

Compliance with and violation of the internal vapor valve performance
standards shall be determined by:

TP-204.1 -

TP-204.2
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4.1.4

4.1.4.1

Vapor and Liquid Leaks

(N

(2)

Note: A cargo tank shall not be required to comply with any leak
criteria or performance standards except those that relate directly to
the cargo tank; such leaks are "cargo tank Ieaks", examples of leaks
which are_not cargo tank leaks are:

Leaks of types (1) and (2) are not evidence of non-compliance of
the cargo tank per this procedure.

leaks involving bulk plant or terminal eguipment including

leaks from couplings between cargo tank equipment and
butk plant or terminal equipment, unless the coupling was
brought into the bulk plant or terminal facility on the
cargo tank vehicle..

Performance Standards

The performance standards for leak(s) from any cargo tank is that no
vapor leak or liquid leak shall occur from any cargo tank according to
the following definitions: '

{1

Vapor Leak

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 when measured at a
distance of one inch (2.5 ecm). A marginal vapor leak may
be verified by conducting a pressure/vacuum leak test. A
vapor leak does not include any vapor resulting from liquid
spitback, spillage, or leakage. :

{a) Probe Distance

The detector probe inlet shall be 2.5 ¢m from the
potential leak source. The distance can be maintained
during monitoring. by putting.a 2.5 cm extensnon on
the probe tip.

{b}  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.
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4.1.4.2

4.2

4.3

{c) Probe Position

As much as possible, the probe inlet shalt be’
positioned in the path of the vapor flow from-a:leak so
as to maximlze the measured concentratlon

(2)  Liquid Leak

A liquid leak is defined to be the dripping of liquid organic
compounds at a rate in excess of three (3) drops per -
minute from any single leak source other than the liquid fili -
line and vapor line disconnect operations. A liquid leak

- from liquid fill line and vapor line disconhect operations is-
“defined to be: (1) more than two (2} milliliters hqwd
_drainage per disconnect from a top loading operation; or (2)
~more than ten (10).milliliters liquid drainage from a bottom
loading operation. Such liquid drainage for disconnect -
operations shall be determined. by computing the average
dramage from three consecutwe d:sconnects at any one.

' permlt unit. S ‘ S

" Test Procedures .

Compliance with and violation of the Eeak performance standards shal! -

be determmed usmg ‘ . :
TP-204.3 ~ Determination of
- Leaks

Performance Specifications and Test Procedures
Performance specifications may be specified by the applicant in the required

application information for each component or configuration of components of
the vapor recovery system. Such performance specifications shall be the basis

for any testing performed on any component or conflguratlon of components

when isoiated from the rest of the system.

Other performance specifications shall be added, as appropriate after review of
system information by the ARB Executive Officer.

Per Section 41962 (h} of the Health and Safety Code, Districts shall neither
establish more stringent performance specifications nor adopt test procedures
for cargo tanks.

Performance Standards and Performance Specifications
for Nove! Systems

- For novel systems, on a case-by-case basis, additional performance standards

and performance specifications shall be required based on evaluation by the ARB
Executive Officer and a determination of necessity.
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4.4

4.4.1

4.4.2

4.4.3

Test Procedures for Novel Systems

Nove! test procedures shall be required for nove! systems based on evaluation
by the ARB Executive Officer and a determination of necessity.

Technical Identification of Need

J
The equipment reiated to any application for certification shall be subject to
an engineering evaluation.

The engineering evaluation may result in a technical identification of need’
for development of special test procedures for novel systems, components,
or applications.

Administrative Requirement for Development

Following any such technical identification of need, the applicant shall be
responsible for developing test procedures for the applicant’s equipment to
demonstrate that such equipment can meet any applicable performance
standards or specifications. :
Evaluation and Approval

Any test procedures identified and developed by the applicant shall be

subject to an engineering evaluation which must result in.approval by the
ARB Executive Officer to meet the requirements of this section.
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51

EVALUATION AND TESTING OF VAPOR RECOVERY EQUIPMENT
G_eneral Evaluation and Testing
Vapor recovery systems shall be shb}e'cted to evaluation and testihg according .

to the specified performance standards, performance spemflcat:ons and test
procedures at the apphcant $ expense. :

i Note: To avoid the certification of a performance standard or performance .
speciﬁcation which can not reasonably be met by all an’tlc:pated instaliations

_of a certified system, the applicant may specify (a} chalienge models) for

system testing, subject to approval by the ARB Executive Officer. The ARB

- i Executive Officer shall evaluate each system to determine the need for failure -

i mode testing; and if such need is positively determined the ARB Executlve g

Ofﬂcer shall spec:fy (a) failure mode(s) for system testmg

_ "Chalienge mode testlng" is testing conducted with a system installation
_intentionally modified so that the performance standard is more difficult-to
-meet. The purpose of challerge mode testing is to provide a basis for

i determining performance specifications which reasonably can be met by all
-antlcupated mstai!ations of a certlf!ed system '

: railure mode testmg" is testmg conducted wath a system msta!!ation
intentionally modified so that it fails to meset its performance standard The
purpose of failure mode testing is to provide a basis for determanlng
performance specifications which, when met, provide reasonable assurance
that an installation of the system is not in the related failure mode.

(1) The ARB Executive Officer shall conduct all evaluation and testing
unless the ARB Executive Officer determines that the equipment
owner or operator shall contract for or conduct specuf:ed evaluation
and testing on a case- by-case basis.

(2) Al test personnel, regardless of their primary em'p!oyer, shall be
responsible solely to the ARB Executive Officer for the conduct of all
testing activities required by this certification procedure. Such testing
activities include, but are not limited to:

(a} collection of data
(b} calcutation of results
{(c) reporting of results
(4} The ARB Executive Officer shall be present to monitor all testing and

clarify the application of the procedures in novel circumstances; test
data, calculations, and reported results shall be subsequently
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5.2

5.3

5.4

reviewed and evaluated by the ARB Executive Officer to determine
their validity for inclusion in the Certification Report.

Alternative Evaluation and Testing

Certification procedures, other than specified above, shall only be used if prior
written approval is obtained from the ARB Executive Officer. In order to secure
the ARB Executive Officer's approval of an alternative certification procedure,
the applicant is responsible for demonstrating to the ARB Executive Officer’s
satisfaction that the alternative certification procedure is equivalent to this
certification procedure.

{1} Such approval shall be granted on a case-by-case basis only. Because
of the evolving nature of technology and procedures for vapor
recovery systems, such approval shall not be granted in subsequent
cases without a new request for approval and a new demonstration of
equivalency.

{2) Documentation of any such approvals, demonstrations, and approvals
shall be maintained in the ARB Executive Officer’s files and shall be
made available upon reguest.

Preliminary Evaluation

A preliminary engineering evaluation shall be performed on each subject vapor
recovery system to determine the conditions under which field testing, bench
testing, and further engineering evaluation shali be performed.

Field testing, bench testing and engineering evaluation of subject vapor recovery
systems and components shall be conducted in-a manner, determined by the
ARB Executive Officer, which shows consideration of the difficulties of actual
in-use circumstances in which the systems.and components are expected to ba
employed:

(1) The ARB Executive Officer shall determine any challenge and failure
modes necessary to reflect the matrix of actual in-use circumstances
expected for all installations of such systems. If such modes are
determined, they shall be specified in writing to the applicant..

(2) Field testing, bench testing and engineering evaluation shall include
any challenge and failure modes for such systems as determined in
{1} to provide for performance standards and performance. '
specifications which can be met by the :actual use.of all installations
of such systems. .

Field Testing

- The ARB Execiutive QOfficer shall require field testing for any performance
" . standard or performance specification if, after its evaluation, field testing is the

only acceptable alternative.
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5.6

Bench Testing .

" The ARB Executive Officer shall require bench testing for any perforrnance |

standard or performance specification if, after its evaluation, bench testrng is

" necessary and a non- testrng evaluation alternatrve is rnadequate
-Evaluation

The ARB Executive Offrcer shall evaluate the results of testing for any

performance standard or performance spec:rftcatron

" The ARB- Executrve Ofﬂcer shall conduct a non-testing gvaluation, after

determining that testing is unnecessary, for any. performance standard or'
performance specrfrcatron :
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DOCUMENTATION FOR CERTIFICATION

A Certification Report shall be prepared, at the applicant’s expense, documenting the
preceding components:

{1) Application for Certification
(2) Standards, Specifications, and Test Procedures

{3) Evaluation and Testing of the Vapor Recovery System

‘Note: In addition to other required results, vapor recovery system test results shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units.

The ARB Executive Officer shall consult with the applicant, shall review the report,
may require revisions or more work on the components, and shall approve and sign
the Certification Report after it is determined that:

(1) The Certification Report is complete.
(2} The Certification Report documents successful performance of the subject

vapor recovery system according to the performance standards,
performance specifications, and test procedures.

.
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B CERTiFICATiON

- The ARB Executive Officer shall not certrfy any system until after the system s
Certification Report is approved and signed. -

; Evrdence of certification shall be an ARB Execut:ve Order (which shall reference the
f "Certlf:catlon Report) signed by the ARB Executive Offrcer

After approvai and signature of the ARB Executive. Order CBI‘tlflCﬁtlon Reports shall
be maintained in the ARB Executwe Officer's files and shall be made available upon

. request.

71

7.1

712

7.1.3

Vanance from Certrfrcatron Requurements

Any person who cannot comply W|th the requrrements set forth ing§d4

" because of unreasonable economic hardship, unavailability of equipment or

lack of technological feasibility may apply to the ARB Executive Officer for
a variance. The application shall set forth: (1) the specific grounds upon-

i - which the variance is sought; {2) the proposed date{s) by which
 compliance with the requirements of § 4 will-be achieved; and {3) a plan-

reasonably detalhng the ‘method by which compliance will be achieved.

Upon recerpt of an apphcatron for a variance, the ARB Executive Officer -
shall hold a hearing to determine whether, and under what conditions and
to what extent, a variance from the requirements established by §4is
necessary and will be permitted. Notice of the time and place of the
hearing shall be sent to the applicant by certified mail not less than 30
days prior to the hearing. Notice of the hearing shali also be published in
at least one newspaper of general circulation and shall be sent to every -
person who requests such notice, not less than 30 days prror to the
hearing. : .

At least 30 days prior to the hearing the apphcatlon for the variance shall

be made available to the public for inspection. Interested members of the

public shall be allowed a reasonable opportunity to testn‘y at the hearmg
and their testimony shall be considered.
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7.1.4

7.1.5

7.1.6

7.1.7

7.2

No variance shall be granted unless all of the following findings are made:

(1}

(2)

(3)

that the applicant for the variance is, or will be, in violation of i
the requirements established by § 4;

that due to unreasonable economic hardship, unavailability of
equipment or lack of technological feasibility beyond the
reasonable control of the applicant, requiring compliance would
result in either (a) an arbitrary or unreasonable taking of
property, or {b) the practical closing and elimination of a lawful
business; and

that such taking or closing would be without a corresponding
benefit in reducing air contaminants.

Any variance order shall include the date(s) by which compliance with the
requirements of & 4 will be achieved and any other condition{s) including, .
where appropriate, increments of progress, that the ARB Executive Officer,
as a result of the testimony received at the hearing, find necessary.

If the ARB Executive Officer determines that, due to conditions beyond the
reasonable control of the applicant, the applicant needs an immediate
variance from the requirements established by § 4, the ARB Executive
Officer may hold a hearing without complying with the provisions of
§7.1.20r § 7.1.3 above.

No variance granted under the provisions of this subparagraph may extend
for a period of more than 45 days. The ARB Executive Officer shall

P

maintain a list of persons who in writing have informed the ARB Executive
Officer of their desire to be notified by telephone in advance of any hearing

held pursuant to this section, and shall provide advance telephone notice to

any such person.

Upon the application of any berson, the ARB Executive Officer may review
and for good cause modify or revoke any variance from the requirements of
§ 4 after holding a hearing in accordance with the provisions of this

section.

Requirements for Keeping Documents with:Cargo Tank

The ARB Executive Officer, upon review of the application of certification of an
individual cargo tank and any other pertinent data, and upon finding that the
cargo tank complies with the requirements of § 4, 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.
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7.2 - Reguirements for 'Dezermmatmns of Compiiance and Violation .

' The spacifications ¢f this section are primarily adopted pursuant to :
H&SC £8 41282 and 41974, In particular, HASC § 41574 provides that the

. penalty provisicns of Article 3 {commencing with Ssction 42400} of. Cnapter 4,

- Division 26 of the H&SC shall apply to gasoline cargo tank vapor recovery
system violations. . S FO

?_.3.__1_‘ o Generalﬂequirements ' ' ot

tis a general requwement that any certiﬂed vapor recovery system shail
comply with the specifications of certuﬂcahon which result fromthe -
" application. of this procedure to such vapor recovery system. Failure of -
-such vaper recovery system to comply is a violation of such vapor -
rPcovery system s spec:f:catmns of cer?sfscataon . '

7-.,3'7.';2;1,_,.»-' T : Specmc Bequaraments. :

ER I sha!i be a speczficat:on of certlfncatson that nach cargo. tank sha!i compiy -
‘with the gompliance requirements listed below; failure of a cargo tankto Lo

. comply with these.réquirements shali be a violation of that f‘argo tanx I
spac:fucat:cn cf certufscat:on ' S

The f!owchart on the next pagé is only a genera! guide to specsﬁc
- requirements. See 8% 7.3. 2 1 throuc&?" 7. 3 2 4 for ?he spncafic :
- requirements. S R S
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. Annual Requirements
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7.3.2.1 o Yeariy Requnrements

o

(2)

(3}

On a yearly basis, each cargo tank shall prepare for '
pressure testing to determine if that cargo tank complies .
with the yearly standard according to the appropriate test -

- procedure (§ 4).

-Ahy such cargo tank which fails to demonstrate such
compliance shail be subject to a penalty set by the ARB -

Executive QOfficer. (See H&SC Section 41974.)

‘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.

7.3.2.2°  Permanent Requirements

e

On a permanent basis, any cargo tank shall be subject to-
leak testing to determine if any such cargo tank complies -

with the performance standards for leaks {§ 4).

Any such cargo tank which fails to demonstrate such
" compliance shall prepare for pressure testmg pending one
of the follow:ng outcomes

{a} 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 (§ 4).

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

(i) If such cargo tank does not comply, such cargo

: tank shall be subject to a penalty set by the ARB
Executive Officer {see H&SC Section 41974) and
shall remain out of service until such cargo tank
is repaired, tested, and determined to comply
with a static pressure performance standard
according tc the appropriate test procedure
(5 4).
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{2}

(b) 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 determing if such cargo tank
complies with the yearly standard according to the
appropriate test procedure (§ 4).

{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 ARB Executive
Officer. (See H&SC Section 41974.)

iy If such cargo tank does not comply, such cargo
tank shall be subject to a penalty set by the ARB
Executive Officer {see H&SC Section 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 4).

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

On a permanent basis, any cargo tank may be placed in -
preparation for pressure testing and shalt be subject to
'static pressure performance testing to determine H any
such cargo tank complies with a static pressure
performance standard (§ 4).

::(:a) Any such carge tank which fails to demonstrate such

compliance shall be subject to a penalty set by the

ARB Executive Officer {see H&SC Section 41974) and

shall be taken-out of service. :

4b) ‘Such cargo tank may be repaired and re-tested to
determine if such.cargo tank complies-with the annuat
certification standard according to the appropriate test
procedure {§ 4). '

iy  If such cargo tank complies, the cargo tank may

be placed back in service.

{ii) H 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 yearly according to the
‘appropriate test procedure (3 4).
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7.3.2.3 - : R’équiremgnts in Preparation for Pressure Testing

Any cargo tank which i is in preparation for pressure testing as required -
by §7:2.1(1), 8 7.2.2(1), or § 7.2.2 (2}, shall prepare in one of the
followmg ways _

Warning:  Under no cnrcumstances shall the vapors in any cargo
tank be purged or vented dlrectly to the atmosphere.

(1) Five Minute Pressure Testing (TP-204.1)

~(a) If such c'argo'tan'k contains product for delivery, such
cargo tank shall deliver until empty;
then

(b} ~ Such cargo tank shall purge by a method not in’
' violation of any regulations, including but not fimited
to: R - e e

'(i) . purging with air to an mcmerator certn‘ued by the
| ARB or permltted by a DIStI’IC‘t :

{if) = purging with water to an ARB certified vapor
‘ recovery system at a bulk plant or terminal
which shall recover the purge water in
conformity with ali applicable regulations;"
(iii} purging with a liquid with a vapor pressure of .
less than four pounds Reid (<4 psi RVP) to'an
ARB certified vapor recovery systam at a bulk -
plant of terminal;
then
{c) Such cargo tank shall be empty.

{d} Such cargo tank shall adhere to the PRE-TEST
PROTOCOL of (TP-204.1).

(2} One Minute Pressure Testing (TP-204.2)

Such cargo tank shall adhere to the PRE-TEST PROTOCOL
of (TP-204.2).
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7.3.2:4

Reqhirements 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, of misadjustment that could
be a potential leak source. Any part. found to be defective shall be
adjusted, repaired or replaced as necessary.
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~ Air Resources Board

o Vapor,_Re_covery Test I?_ro;cédufe

. PROPOSED TP-204.1
Determination of |
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1.1

1.2

1.3

California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
PROPOSED TP-204.1

Determlnatlon of _ :
Five Minute Static Pressure Performance of
" Vapor Recovery Systems of
Cargo Tanks o

APPLICABILITY

i Definitions common to all certification and test procedures are in: .-

D-200 = Definitions for -
- Certification Procedures and
Test Procedures for '
Vapor Recovery Systems

| For the purpose of this procedure the term "ARB" refers to the State of Callforma Air

Resources Board, and the term "ARB Executive Officer" refers to the Executive

- Officer of the ARB or his or her authorized representative or designate. .

General Applicability

This procedure applies to the determination of the five minute static pressure .
performance of a vapor recovery system of a cargo tank by fluid mechanical .
principles. This procedure applies to any vapor emissions associated with the
dispensing of any fluid, aithough it is written to reflect application to the
hydrocarbon vapors associated with the dispensing of gasoline.

Determinations of Compliance and Violation

Determmataons of certain modes of comphance with and violation of certlflcatron
spemf;catlons are outlined in § 9.

Modifications

Medification of this procedure may be necessary for vapors and fluids other than
the hydrocarbon vapors associated with the dispensing of gasoline.

Any modification of this method shall be subject to approval by the ARB
Executive Officer.
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5.1

5.2
5.3

54

5.5

5.6

5.7

‘5.8

6

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The cargo tank is to be tested in a location where it will be protected from direct
sunlight. The cargo tank, mounted on either the truck or trailer, is to be Ppressurized,
isolated from the pressure source, and the pressure drop recorded to.determine the
rate of pressure change. A vacuum test (for annual certification criterion testing only)
is to be conducted in the same manner. Annual recertification tests shall be
conducted no more than sixty days prior to the issuance of the certification.

_BIASES AND INTERFERENCES

This section is reserved for future specification.

- SENSITIVITY, RANGE, AND PRECISION

This section is-reserved for future specification.

‘EQUIPMENT

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

Low pressure (5 psi divisions) regulator for controlling pressurization of tank.
Water manometer with .0 to 25 inch range, with scale readings of 0.1 inch. |
Test cap for-vapor line with a shut-off valve for connection to the pressure and
vacuum supply hoses. The test cap.is to be gquipped with a tap for connecting
-the manometer. , ' : :
Caps for liquid delivery line.

- ‘Vaeuum pump of sufficient capacity to.evaguate tank to ten inches of water.
Pressure and. vacuum supply hose ef 1/4 ingh-internal diameter.
In-line, pressure-.‘vacuum relief valve set to aetivate at one {1).psi and with a

. capacity equal to-the pressurizing.or evacuating - pumps. :

'CALIBRATION PROCEDURE

This section is reserved for future specification.
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81
8.1.
8.1.

- 8.1.1.

8.1.1.

8.1.1.
8.1.1.
8.1.
8.1.
8.1.

8.1.

8.1.

8.1

8.2

PRE-TEST PROTOCOL

The cargo tank shall adhere to ali of the other certification conditions.in CP-204 (in-
- addition to those requirements of CP-204 to which this test procedure applies).

|

TEST PROCEDURE

2.1

2.2

8.2.1

.8.2.1.1

Static Pressure Performance, Positive Pressurization
 Static Pressure Performance Measurement

- Open and close the dome covers.

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

" Attach the test cap to the vapor recovery Irne of the: cargo tank

Connect the vacuum and pressure supply hose and the pressure~
vacuum relief valve to the shut-off valve. Attach the bressure. source
tc the. hose Attach a manometer to the pressure tap..”

Connect compartments of the tank rnternally to each other if possrble.

Applying air pressure stowly, pressurize the tank, or alternatrvely the
first compartment, to 18 inches of water.

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

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

Pressure Change from {+ 18) Inches of Water, Gauge

Calculate the pressure change (inches water column) from
+ 18 inches of water, gauge, to the finaf pressure.

- Repeat for each compartment if they were not interconnected.
Static Pressure Performance, Negative Pressurization

This procedure does not apply unless pressurized air lines or other equipment
penetrate the cargo tank headspace. ,

Static Pressure Performance Measurement

Connect vacuum source to pressure and vacuum supply hose.
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8.2.1.2 Slowly evacuate the tank, or alternatively the first compartment, to
six (6) inches of water vacuum. Close the shut-off valve, allow the
pressure in the cargo tank to stabilize {adjust the pressure if x
necessary to maintain six inches of water vacuum), record the initial
pressure and time. At the end of five {5) minutes, record the final
pressure and time.

8.2.2 _Pressure Change from (-6) Inches of Water, Gauge

Calculate the pressure change {inches water column) from -6.inches of
water, gauge, to the final pressure. If pressurized air lines or 6ther
equipiment penetrate the cargo tank headspace, record and report the value
of the pressure change as zero.

8.3 Internal Vapor Valve Performance, Positive Pressurization
8.3.1 Static Pressure Performance Measurement
8.3.1.1 After completing the vacuum and pressure tests, pressurize the tank

as in § 8.1 above to 18 inches of water.

r‘.

8.3.1.2 . Close the cargo tank’s internal valve(s) including the intérnal vapor
valve(s), thereby isolating the vapor return line and manifold frem the
cargo tank.

8.3.1.3 : Relieve the pressure in the vapor return line to atmospheri¢ pressure.

8.3.1.4 Seal the vapor return line and after five (5) minutes record the gauge

pressure exi_stin‘g_ in the vapor return line and manifold.
8.3.2 Pressure Change from { + 18) Inchies of Water, Gauge

Calculate the pressure change (inches water column) from: + 18 inches of
water, gauge, to the final pressure. '
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9 DETERMINATIONS OF COMPLIANCE AND VIOLATION

Determlnatlons of certain modes of comphance with and v:olatlon of certlflcatlon
specmca‘t:ons are outlined below.

8.1

9.1.1

912

9.2

g2t -'

9:2.2

10

11

- Static Pressure Performance Standard
Determination of Compliance

Compluance is determined if the pressure change from §8.1.2 or. § 8.2.2is
equal to or less than the limit specified in CP- 204 § 4 2. -

| 3 Determmatlon of Vlolatlcm

Violation is determmed if the pressure change from §8.1.20r§ 8 2 2is
greater than the hmlt specnfled in CP—204 § 4.2, : -

internal Vapor Valve Performance Standard
Determmatton cf Comphance

Comphance is determmed n‘ the pressure change from § 8. 3 2is. equai to
_ orless than the hmtt specufled in CP—204 § 4. 2 o :

Determmatlon of Violation

Vlo[atlon is determined if the pressure change from § 8.3.2is greater than
the limit specified in CP-204 ¢ 4. 2

QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

This section is reserved for future specification.

'RECORDING DATA

This section is reserved for future specification.
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12

13

14

15

16

CALCULATING RESULTS

This section is reserved for future specification.

REPORTING RESULTS.

This section is reserved for future specification.

ALTERNATIVE TEST PROCEDURES.

Test procedures, other than specified above, shall only be used if prior written
approval.is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the: ARB Executive Officer’s satisfaction that the

alternative test procedure is equivalent to this test procedure.

(1) Such approval shall be:granted on a case-by-case basis only. Because of
the evolving nature of technology and procedures for vapor recovery
systems, such approval shall not be granted in subsequent cases without a
new request for approval and a new demonstration of equivalency.

(2) Documentation of any such approvals, demonstrations, and approvals shall
be maintained in the ARB-Executive Officer’'s files and shall be made
available upon request:. '

REFERENCES -

This section is reserved for future specification.

FIGURES

This-section.is reserved-for. future-specification..
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1.1

1.2

1.3

California Environmental Protectlon Agency
Air Resources Board -

Vapor Recovery Test Procedure
PROPOSED TP-204.2
Determination of
One -Minute Static Pressure Performance of

Vapor Recovery Systems of
Cargo Tanks '

IAIPPLICABIUTY

_Defmnt;ons common to all. certmcat;on and test procedures are in:

D-200 Definitions for
~ Certification Procedures and
Test Procedures for
Vapor Recovery Systems

For the purpose of this procedurs, the term "ARB" refers to the State of California Air

Resources Board, and the term "ARB Executive Officer” refers to the Executive
Officer of the ARB or his or her authorized representative or designate.

General Applicability

This procedure applies to the determination of the one minute static pressure
performance of a vapor recovery system of a cargo tank by fluid mechanical
principles. This procedure applies to any vapor emissions associated with the
dispensing of any fluid, although it is written to reflect application to the
hydrocarbon vapors associated wnth the dispensing of gasoline. -

Determinations of Compliance and Violation

Determinations’ of certain modes of comphance with and violation of cemf:cat:on
spemflcatnons is outlined in § 9. :

Modifications

Modification of this procedure may be necessary for vapors and fluids other than
the hydrocarbon vapors associated with the dispensing of gasoline.

Any modification of this method shall be subject to approval by the ARB
Executive Officer.
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PRINCIPLE AND SUMMARY OF TEST PROCEDURE

Upon completion of loading operations at the bulk gasoline distribution facility, the
gasoline cargo tank is pressurized, with nitrogen, to 18 inches water column. 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 obtained. '

BIASES AND INTERFERENCES

Thermat expansion dus to direct sunlight on an exposed cargo tank can bias the
results of this test procedure. Keep at least 75% of the length of a cargo tank in
shade during testing.

Cargo tank leakage exceeding the nitrogen feed rate preciudes the use of this
method. Such leakage demonstrates the inability of the cargo tank to meet its
performance standard. The minimum nitrogen flowrate shall be calculated as shown in
§ 12.2, 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 couplg_r or facility vapor hose coupler
inherently shall constitute the violation of the performance 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 bhias:

{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 Rei_d.

{2} The first two tests will promote absorptlon of the gasoline vapors into the
diesel to.eliminate this bias.
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' SENSITIVIfY RANGE, AND PRECISION"

: The readability of the pressure gauge shall be 0. 20 mches water co!umn

5.1

52 -

53 : '_ .ﬁ:

54

5.5

5.6

5.7

The accuracy of the pressure gauge shal[ be one percent of full scale

_EQUIPMENT

'_Nitrogen High Pressure Cylinder
Use a high pressure cylinder capable of maintaining a pressure of 2000 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 quuck-connect fitting, and a-one
psi relief valve. . ,
- Vapor System Pressure Assembly
Use an OPW 634 B, or equnva[ent cap {or OPW 634-A ptug if applicable). The
" assembly shall be equipped with a 0-30 inch water column pressure gauge a -
metering valve, and a quick connect flttmg (see Figure 1).
‘Vapor Valve Pressgre Gauge

Use a Dwyer Model 2010 Magnahelic gauge {0-10 inches water column) , or
equivalent, equipped with a quick connect fitting.

Leak Test Assembly

Use OPW 633-D, 633-F, and 633-A (or 633-Bif applicable) couplers as shown
in Figure 2 (attached) to leak test the vapor systemn pressure assembly.

Flexible Tubing

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

Nitrogen
Use a commercial grade nitrogen.
Stopwatch

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

Use Snoop liquid leak detector, or equivalent, to detect gas leaks in. the vapor
system pressure assembly.

5.9 Combustible Gas Detector
Use a Bacharach Instrument Company Model 0023-73586, or equivalent, to
quantify any vapor leaks at the cargo tank vapor coupler during loading
operations.

6 CALIBRATION PROCEDURE

This section is reserved for future specification.

7  PRE-TEST PROTOCOL

The cargo tank shall adhere to all of the other certification conditions in CP-204 (in
addition to those requirements of CP-204 to which this test procedure applies).

7.1 Leak Check of Test Equipment
Assemble the vapor system pressure assembly as shown in Figure 1 {attached).
leak test the vapor system pressure assembly by connecting it to the leak test
assembly and pressurizing, with nitrogen, to 20 inches water column. The decay
rate shall not exceed 2 inches in five minutes.

7.2 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.

7.3 Cargo Tank Preparation

7.3.1 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,

-7.3.2 _ If parformance of this test procedure is required due to demonstrated rion-
compliance with the leak performance standards, the test report shall
document compliance with the following conditions:

7.3.2.1 No repairs or maintenance of the cargo tank shall be allowed from the

“time of such demonstration untll after the performance of this test
procedure.
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7.3.2.2

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
pos;tmn needed by another cargo tank.

{2) The cargo tank may be moved to meet the enwronmental
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.

g TE‘ST PROCEDURE

o For those cargo tanks with manifolded product lines thls test procedure must he’
' conducted on a per compartment basis.

'_8;1

8.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

: In_mai Data Collection and Pressurization

From the cargo tank calibration sheet or the identification plate on the
cargo tank, determine and record the cargo tank shell capacity on Line. 1 of

‘the data sheet shown in Figure 3 {attached). Record, in the upper right

hand corner of the data sheet, whether the cargo tank’'s vapor coupler |s'
equipped with a peppet and/or cap.

Upon completwn of the Ioadmg operations, record the total volume Ioaded
on Line 2 of the data sheet {Figure 3).

If the system back pressure during loading was ineasured, enier the
maximum observed pressure and number of arms loading simultaneously
on Line 4 of the data sheet (Figure 3).

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 pressure on Line 5 of the data sheet (Figure 3).

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 water column.

If the initial headspace pressure is less than 18 inches water column,
adjust the delivery pressure on the nitrogen cylinder regulator such that the
nitrogen feed rate exceeds the minimum ailowable flowrate for an empty
cargo tank. See equation in § 12.2, or Table 5. Connect the nitrogen
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8.1.7

8.2

8.2.1

8.2.2

8.3

8.3.1

8.3.2

8.4

8.4.1

8.4.2

supply to the pressure assembly and increase the cargo tank headspace
pressure to 18 inches water column, -

TN

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

Static Pressure Performance Measurement

Zero and re-start the stopwatch with the headspace. pressure at 18.0
inches water column. After 60 +5 seconds record the headspace pressure
as the "one- mmute final pressure” on Line 7 of the data sheet (Figure 3).

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. '

Re-pressurization

Re-pressurize the cargo tank headspace to 18 mches water column. 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 1515 seconds. Replace the pressure
assembly cap.

Connect the 0-10 inches water column pressure gauge to the quick
connect fitting on the vapor system pressure assembly.

N

Internal Vapor Valve Performance Measurement

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 "]nter\ial
pressure” (on Lines 11 through 15 of the data sheet {Figure 3) 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, proceed to measure the "final
pressure” as specified below; otherwise return to step (1) above.

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”
on Line 16 of the data sheet (Figure 3).

Remove the vapor system pressure assembly from the cargo tank.
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9 .

.DETERMfNATIONS OF COMPLIANCE AND VIOLAT!ON

Determmatlons of certain modes of comphance wrth and v:olatron of cert:flcatlon
specufrcatlons are outlmed below. - Co

9.1

g.1.1
9.1.2

9.1 .3._ -

9.2

g.2.1

~ Static Pressure Performance Standard
. Determmatlon of Static Pressure Performance Standard

: Determme the appropriate static pressure performance standard using.

§ 12.1 or Tables 1 through 4 (attached) and information from the data

-sheet (Figure 3).

 Determination of C'omplian'ce'

Complrance is determined if. the one-minute fana! pressure on Line 7 of the

data sheet (Figure 3)is equal to or greater than thé appropnate statlc
.. pressure performance standard . _

Determmatron of Violation o

Violation is determined if the one-minute final pressure on Line 7 of the |

data sheet (Figure 3) is less than. the appropnate static pressure

performance standard

Internal Vapor Valve Performance Standard

- Determination of Compliance

Compliance is determined if:

{1) the one-minute final pressure on Line 7 of the data sheet (Figure
3) was less than 10 inches water column;

or
{2) (a) 'any interval pressure acrcss the internal vapor valve(s) on
Lines 11-15 of the data sheet (Figure 3) is equal to or less
than any of the five performance standards, as shown on ‘
. the data sheet and in § 12.3; '
and
{(b) the final pressure on Line 16 of the data sheet is equal to

or greater than one-fifth (209%) of the one-minute final
headspace pressure on Line ‘7 of the data sheet (Figure 3).
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9.2.2 Determination of Viclation
Viclation is determined if:

(1) the one-minute final pressure on Line 7 of the data sheet (Figure .
3) was equal to or greater than 10 inches water column;

and
(2) (a) no interval pressure across the internal vapor valve(s) on
Lines 11-15 of the data sheet (Figure 3) is equal to or less
than. any of the five performance standards; as shdwn on
the data sheet and in § 12.3;
or
~(b). the final pressure on Line 16 of the data sheet is less than
one-fifth (20%]) of the one-minute final headspace pressure
on Line 7 of the data sheet (Figure 3).
10 QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

This section is reserved for future specification.

11 RECORDING DATA

The data. shall be recorded as shiown.in Figure 3.
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12 CALCULATING RESULTS

121

One Mmute Statlc Pressure Performance Standard '

“The minimum allowable one-minute final headspace pressure of a complying

loaded cargo tank shall be cbtained from the appllcation of Tables 1 through 4

. Where:

Important:

Note:

R (I )

CLor sha!l be calcuiated as follows:

18 (.,’}‘;)(5V—‘“=) |

18

minimum a!lowabie one- mnnute fma! pressure mches water
column

" total cargo ‘tank shell capacaty, gal[ons '

cargo tank headspace volume after loading, gallons . <

- initial pressure at start of test, inches water column - -
- five minute performance standard. inches water column

H(vs) s * Then (N) equals:
> 2,500 | 16.5
1,500 to 2,499 | 15.0
1,000 to 1,499 14.5
0 to 999 14.0

If individual compartments are to be tested, both Vg and V| must
be the volumes relatmg to that compartment alone, not all
compartments.

Tabies 1 through 4 are convenlent 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 V.

Obtain the calcUIated_ result for Pg by finding the value of PF'at
the intersection of the appropriate column and row for V, and
V . - .

5*
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12.2

12.3

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 5:

| V4(18.0 - N)
Fn = {7481x5x4069)

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

Internal Vapor Valve Performance Standard.

The compliance:status of the-cargo tank: internal vapor vent vaive(s) shall-be
determined as follows:. '

Test Time, . Maximum:Allowable: One-Minute.
Minutes: Pressure Increase, inches:H,0-
) 1.0 11
20 , 2.2,
3.0 3;';?_3;?:
4.0 44
5.0™ 5:5:

The values:in the right Hand-column are- adjusted; upward to account fora
systematic bias:caused by expansion'in the: headspace of thie 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: H;0. pressuresincrease:

allowed- by the: five: minute: performance :standard.

PROPOSED TP-204.27page 10-
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124

' Conversion from One Minute to Five Minute Pressure _

- The convers:on of the one- mmute final pressure to the equwalent fnve minute

final pressure of an empty cargo tank.shall be calculated as fol!ows

S E [(5) (%) ln(_ziﬂ
P = 18e L W WPi]

Where

Pig = equivalent five-minute final pressure for an empty cargo tank,

CFM. : )
V, = total cargo tank shell capacity, gallons
: = -cargo tank headspace volume after loading, gallons -

Ps 1 = . ‘one-minute final pressure from Line 7 of the data sheet (Flgure-
-3), inches water column ' :
18 = _lmtlai pressure at start of test anches water column

5 = ‘5.minutes - :

In = - patural logarithm

= constant equal to 2 71828
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13

14

15

16

‘This section is reserved for future specification.

N

REPORTING RESULTS

The results shall be reported as shown in Figure 3.

ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written
approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the ARB Executive Officer’s satisfaction that the

glternative test procedure is equivalent to this test procedure.

(1) Such approvai shall be granted on a case-by-case basis only. Because of
the evalving nature of technology and procedures for vapor recovery
systems, such approval shall not be granted in subsequent cases without a
new request for approval and a new demonstration of equivalency.

(2) - Documentation of any such approvals, demonstrations, and approvals shall
be maintained in the ARB Executive Offlcer [ flles and shaII be made
available upon request

‘REFERENCES

o

‘FIGURES AND TABLES

Figures and tables are attached.
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FIGURE1

. Vapor System Pre’ssutfefﬂSsemb!y-

| «— . pressure gauge . -

'pllly“-‘“f‘;‘““““f'“"‘

cap ——»

bleed vaive and
s~ quick connect fitting

I
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FIGURE 2
Leak Test Assembly
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\ supply
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(to be tested) guick connect fitting



FIGURE 3

11} INTERVAL PRESSURE AFTER: (1] MINUTE, IN. H,0 - ALLOWABLE = 1.1IN. HZO

12) INTERVAL PRESSURE AFTER !2} MINUTES, IN. H,O - ALLOWABLE = 2.2 IN. H,0
13) INTERVAL PRESSURE AFTER (3) MINUTES, IN. H,0 - ALLOWABLE =
14) INTERVAL PRESSURE AFTER {4} MINUTES, IN. H,0 - ALLOWABLE = 4.4 IN. H,0
15! INTERVAL PRESSURE AFTER {5} MIRUTES, I, H,0 - ALLOWABLE = 5.5 IN. H,0

16) FINAL PRESSURE AFTER LAST INTERVAL AND VALVE OPENING

TRUCK: Comp-t, L2l
2
3
3
TOTAL

LOAD TYPE

3.3IN.H,0

TRAILER:

Data Sheet
Company: ' Pit # or N #: POPPETS - TRUCK I
.Address: City: Zip: POPPETS - TRAILER -
Driver: - Tel, No. ( ) VAPOR CAP - TRUCK - ___
Terminak: : : Pit #: VAPOR CAP- TRAILER ______
Aftention:
. _ . TRUCK ~ TRAILER
CARGO TANK TEST PROCEDURE
' : . ' cT#
TP-204.2 - ARB DECAL #
. EXP.DATE
INITIAL DATA ) :
1) GARGO TANK CAPACITY, QALLONS :
2) TOTAL VOLUME LOADED INTO CARGO TANK, GALLONS
3) HEADSPACE VOLUME AFTER LOADING m-m, GALLONS
4) SYSTEM BACK PRESSURE, IX. L I '
§TATIC PRESSURE PERFORMANCE
6} INITIAL PRESSURE BEFORE NITROGEN FEED, IN. Hzo - _
6} INFTIAL PRESSURE FOR LEAK-RATE {18.0), IN, H,0 180 . . __180
7) ONE-MINUTE FINAL PRESSURE, IN. H,0 o
8) ALLOWABLE ONE-MINUTE FINAL PRESSURE, IN. H,0
- 9) COMPARABLE S-MINUTE PRESSURE CHANGE, IN. Hzo
INTEFINAI. VAPOR VALVE PERFORMANCE
10} INITIAL PRESSURE (0.0), IN. H,0 0.0 0.0

Compt. 1
#2
#3
#4
TOTAL

LOAD TYPE

COMMENTS:
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e T | ~ TABLE1

One-Minute Static Performance Standard
{4,000 to 9,900 gallons ullage)
b (See 8 12.1) .

100 180 200 250_':;_ 300 350 400 450 BOO © B50 600 . 650 700

: 4-,006' 54 81 9.9 112 121 128 133 138 142 145 147 160 152
" 4,100° &3 7.8 9.8 110 12,0 127 13.20 137 141 144 1470 149 181
4,200 51 78 98 109 1.8 128 13.1 138 14.0 143 14.6 148 150
4300 50 7.6 95 108 117 125 131 136 139 142 145 148 150
4400 48 75° 93 106 116 124 130 134 138 142 145 147 149’
4,500, 4.?‘_ 73 9.2 105 1.6 123 128 183, 13.8. 141 144 146 149
4,600 45 7.2 9.0 104 114 121 128 133 137 140 143 146 14.8

4700 44 74 89 103 113 120 127 132 136 138 142 145 147,
4,800 43 69" s.s': 10.:1‘ 112 e 12.6 131 185 . 13.9 :14.'2‘ S 144" 148
4,900 - 4.2 68 87 100 110 11.8. 125 130 134 138 141 44 146

5000 4.0 66 85 99. 109 117 124 128 133 13.7 140 143 145
6,100 3.9 65 84 98 108 1.6 123 128 133 13.6 140 142 145

5,200 3.8 64 83 987 107 1.5 122 127 132 13.6 139 142 144
5300 37 63 81 85 106 11.4 121 127 131 136 188 141 144
5400 38 61 80 94 105 113 120 126 13.0 134 13.8 140 143
5600 35 60 7.8 93 104 1.3 1.8 126 130 133 137 140 142
5800 34 55 7.8 9.2 103 112 118 124 129 133 136 139 142

5,700 3.3 68 7.7 o.1 10.2 711.1 11.8 123 128 13.2 136 138 141

300 350 400 450 60O 550 600 650 700 750 800 850 200

9,200 72 82 90 98 104 103 114 118 121 125 128 130 133
9800 74 81 88 9.6 103 109 113 117 121 124 127 130 132
9400 7.1 81 29 96 103 108 113 1.7 120 124 127 129 132
9600 7.0 80 88 8.6 102 107 112 116 120 123 126 128 13.1
2600 69 7.9 88 95 101 107 1.2 112 1.9 123 126 128 134
g700 6.8 7.9 87 84 101 106 111 116 11.8 122 126 128 13.0
9800 88 7.3 87 94 100 106 11.0 11.5 1.8 122 125 128 13.0

9,800 6.7 7.7 8.8 8.3 10.0 108 11.0 11.4 11.8 t2.1 12.4 12.7 12.9
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TABLE 2

One-Minute Static Performance Standard
{1,500 to 2,499 gallons ullage)
{See § 12.1)

50O 100 160 200 260 300 360 400 450 BOO . BBO 600

1,500 - 6.0 104 125 137 145 150 154 157 159 16.1 163 164
1,660 E28 102 12.3 13.6 144 149 163 166 169 161 162 16.4
16800 66 100 122 134 143 148 152 156 158 160 162 16.3
1,660 E4 9.9 121 133 141 147 162 165 167 160 161 16.3
1,700 52 97 11.8 3.2 140 148 1561 154 157 159 181 16.2
1,760 50 95 11.8 134 139 146 160 163 1566 168 160 16.2
1.800 48 9.3 11.8 13.0 138 185 149 153 156 158 16.0 16.1
1,860 47 92 116 128 137 144 148 162 166 167 159 161
1,000 - 45 20 113 127 136 14.3 148 151 154 157 159 16.0
1,950 43 88 11.2 126 135 142 147 161 154 156 158 16.0
2,000 42 87 1.4 125 134 141 146 160 153 166 168 15.9
2,060 40 85 109 124 133 140 145 149 162 165 167 169
2,100 39 84 108 122 132 139 145 149 152 154 157 158
2,160 38 82 107 122 132 139 144 148 161 164 166 168
2,200 38 81 105 123 131 138 143 147 151 163 158 167
2,260 36 7.8 104 119 130 137 142 147 160 1563 165 16.7
2,300 34 7.8 103 118 129 138 142 146 142 152 155 157
2,360 32 7.6 102 1.7 128 136 141 145 149 162 164 166
2,400 21 7.5 100 116 127 134 140 145 148 161 154 1586
2450 80 7.4 9.9 115 126 134 138 144 148 161 163 165

2499 .- 29 7.2 98 .14 125 13.3 .1339 143 147 150 153 155
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© ~ TABLE 3

" One-Minute Static Performance Standard
- (1,000 to 1,499 gallons ullage)
(See § 12.1)

25 -60 .76 100 125 150 176 200 225 260

1600 3.2 7.6 101 1LY 127 135 14.1 145 149 154
1080 . 29 73 9.8 114 125 133 139 143 147 160

1100 27 70 95 12 123 ;13.‘1;_:.?' 137 142 1ae. :'14__9_‘_:"---
1,150 26 67 93 108 121 128 135 140 144 148
1,200 23 64 90 107 118 127 134 139 143 146
1,250 21 61 88 106 117 126 132 187 142 145
1,300 19 58 85 103 115 124 131 136 140 144
1,360 17 5.6 83 100 11.3 122 128 134 138 14.3
1,400 1.6 54 80 98 111 120 127 133 138 141
1450 1.6 6.1 7.8 .96 109 118 126 132 136 140

1.459 1.3 4.9 7.6 9.4 107 11.7 124 13.0 135 13.9
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TABLE 4

One-Minute Static Performance. Standard
(300 to 999 gallons ullage}
{See § 12.1)

26 BO 75 100 126 160 176 200 226 250

300 8.8 133 14:7- 155 160 16.3 - 165: 16.7 16.8 17.0
360 89 127 142 161 166 160 163 165 16.6 16.8
400 81 120 138 147 163 167 160 163 165 166
450 7.3 114 133 144 160 166 168 161 163 164
500 6.8 109. 128 140 147 152 156 159 161 163
560 60 104 126 137 144 160 164 157 169 . 16.1
600 54 98 120 133 141 147 162 155 157 16.0
660 43 94 116 130 139 145 149 153 156 1568
700 .44 89 113 127 136 142 147 151 154 156
750 40 85 109 123 13.3 140 145 148 152 165
800 36 81 105 120 130 138 143 147 151 163
‘860 33 7.7 102 117 128 135 141 145 149 162
900 28 73 9.8 114 125 133 139 144 147 150
960 27 69 95 112 123 1%t 137 142 146 14.9

999 24 66 9.2 109 120 129 135 140 144 147
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~ TABLES5

- .Minimum Nitrogen Feed Rate -

CARGO' TANK CAPACITY .~ MINIMUM NITROGEN -

QALLQN_S_ ' 7 FEED-RATE, CFM

2.500 ......... eeeivessisesrebaveinrrerrrerenanananeaains 0.41.
2,700 -..r...'...'....._..'.‘_...‘.............;.' .......... P A veenimran aveinas 0.49

- 2,900 ...... haesissusenseseraas o esasua _ ........ srersereaees 0.52.
3, 100 ..... ..... eereerrrrrns e 0.56 .
3,300 . sremssnisias Cikeinensasasasivesanrne TP N Ciaveesemseseernssseennnn0.80
3,500......:."'..._..........' ......... wvnares O PP 0.63.
3,700 ........ (7 TR Cevieeseresasemns caimniressiusrinrisannsanearannnstnansen 0.89
3,900 ....... ieeesnenesasin eivesiensneesis 071 B
4,100 ...evvnenens ..... SPURIN + iy - SRS
4 300...'..;....‘..__._.j\.-.'.........'....' ............... eeeni RYTTITRY eeiieniens eevaeirn S 0.78..

© 4,500 ... i iiiisenensiiseerasartnennsuns ;......._......,....; ........... PR 0. 81‘ v
4,700 ......... Urmseestsersntiasenennbisartanrants eereirerennenerans emarians .....0.85
¥ L T o L P PP OPDPP PP PRIPTIP PP 0.89
B,100 e J PP 0.92
5,300 .........as enirsesnsasrearesns assesmsrasensraanaErenanrrrsaninestientesentnsrers 0.86
5,600 ....ccneniinnns O crmesesessarrasente Neeevenmeraressnsannasinnnrn 0.99 -
5,700 .coeviieun P TY TP TYPYTT IS IO PEPPITITTE 1.03
5,900 .......eiies PP 1.07
9,000 «.veeorrevrreeesmesssaessasessseesseessaasanenns et 1.63
9,200 ..... SO Mareaesanreranaenn i etbeantresseatansiaeseenieinrane 1.66
< T4 | o TR crrereneeeees resrvereamarrnnaaaas 1.70
9,600 1neneeiirereeiiiniene PO, T PR 1.74

9,800 .oiierrrirerersiennnnnees rreseerssersasasassbrsnnnrnnn eveenmnereesenanses 1.77
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California Environmental Protection Agency
Air Resources Board |

Vapor Recovery Test Pfocedure |
PROPOSED TP-204.3

Determination of ,_
" Leak(s)

1. APPLICABILITY.
'Defin_it'i'ons common to ali éer_tification and test p'rcicedures.:are in:
 D-200.  Definitions for

SRR Certification Procedures and

Test Procedures for
“Vapor Recovgry Systems

For the purpose of this procedure, the term "ARB" refers to the State of California Air :'

Resources Board, and the term "ARB Executive Officer" refers to the Executive .
Officer of the ARB or his or her authorized representative or designats. -

1.1 General Applicability

The procedure applies to the determination of 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 applicable for gasoline cargo tanks during loading
operations and is effective to determine leak tightness only if the vapor
control system does not Create back-pressure in excess of the pressure
limits of the cargo tank certification leak test (18 inches of water gauge),
This procedure does not supersede any local APCD procedures regarding
gasoline loading operations which are more stringent. :

1.2 . Determinations of Compliance and Violation

Determinations of. certain modes of compliance with and vio!étion of
certification specifications are outlined in § 9.

PROPOSED TP-204.3 pags 1



1.3

5.1

Modifications

Modification of this procedure may be necessary for vapors and fluids other
than the hydrocarbon vapors associated with the dispensing of gasoline.

Any modification of this method shall be subject to approval hy the ARB.
Executive Officer.

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

(See ALTERNATIVE TEST PROCEDURES, EPA Method 21.)

In principle, this test procedure is intended to be consistent with EPA Method-21.

While this test procedure provides more detail on some matters than EPA Method 21 .

“nothing in this procedure shall be read, interpreted, or applied in a manner

inconsistent with EPA Method 21.

BIASES AND INTERFERENCES
Individual Vapor Leak Check Duration

The results of vapor leak checks are systematically biased positively (toward a
determination of violation} by leak check duration. To contrgl this bias, leak checks

-shall be 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). Longer leak checks 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.

SENSITIVITY, RANGE, AND PRECISION

This section is reserved for future specification,

E_O.UIP_MENT AND SUPPLIES
Manometer

'Liquid manometer, or equivalent, capable of measuring up to 7500 pascals: (30
inches H20) gauge pressure with +25"pascals (0.1 inch H,0) precls:on -

PROPOSED TR-204.3 page 2



5.2 Combustible gas détéctor
A portable hydrocarbon gas anaEyzer W|th assoc:ated sampllng I|ne and probe :
-+ -using catalytic omdation to detect and measure concentrations of combustlble
- gas in air. = S

52 1 Safety

Personnel shall assume that the combustible gas detector will be operated
in an explosive atmosphere and comply with ali pertinent reguIatio_ns'._

5.2.2 . - - Range

Minimum range of 0- 100 percent of the lower explosive hmlt (LEL)
expressed as propane {0 to 21 ,000 ppm}. ‘ :

5.2.3r Probe Dnameter

E _ Sampllng probe internal d:ameter of 0 625 cm (1/4 mch}

'5:.2'.4':_ o Probe. Length
_ Probe samphng Ilne of sufﬂment Iength for easy maneuverabuhty dunng
testlng : _ _ _

5.2.5 - Response Time

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

5.3 ‘ Stopwatch ‘
Accurate and precise to within 0.2 sec.
5.4 Graduated cylinder

Glass or plastic. 1 mL graduations, minimum volume 50 mL.

.6 CALIBRATION PROCEDURE

Calibration is part of each application of the test procedure, see §8.2.

7  PRE-TEST PROTQCOL

This section is reserved for future specification.
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8 TEST PROCEDURE

8.1

8.2

8.3

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

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.

Calibration

Calibrate the combustible gas detector with 2.1 percent by volume 7 _
(21,000 ppm) propane in air for 100 percent LEL response. Calibration-gas shall
be traceable to NIST-SRM. :

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.

Probe Distance

The detector probe inlet shall be 2.5 cm from the potential leak sourée.
The distance can be maintained during monitoring by putting a 2.5 ¢m
extension on the probe tip. '

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. '

Probe Position

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

Wind
Attempt to block the wind from the area being monitored.
Recording

.~ Record the highest detector reading and location for each leak being
monitored. ‘ : ‘ _

PROPOSED TP-204.3 page 4
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84 Mdnitoring Procedure - Liqud Leaks

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

841 ; : For L:qwd Leaks durlng Dlsconnebt' . |

Capture liquid [ost upon disconnect and measure the volume usmg
graduated cyhnder :

'84.2 . Recording’
For llqmd Ieaks, record Iocat|on and number of dmps per minute. For Ilqmd

. leaks during dlsconnect record location (loading arm, recovery arm), cargo
'tank and volume for each consecutive. dlsconnects . '
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9 DETERMINATIONS OF COMPLIANCE AND VIOLATION

Determinations of certain modes of compliance with and violation of certification
specifications are outlined below.

Note: Regarding liguid leaks from cargo tanks, and regarding vapor and liquid leaks
from bulk plant and terminal equipment; the compliance status determined by this
procedure is the final determination. Regarding vapor leaks from cargo tanks, the
final determination of compliance status depends upon the apphcatlon of all of the
applicable requirements of CP-204.

The compliance status determined by this procedure shall not supersede any
compliance status determination by TP-204.1 or TP-204.2,

For convenience, the performance standards shall be s-pecifiéd below &s they appear
in CP-204 § 4.2:

Vapor and Liquid Leak Performance Standards

The performance standards for leak(s} from any cargo tank is that no liquid leak or
vapor leak shall occur from any cargo tank according to the following definitions:

Note: A cargo tank shall not be required to comply with any leak criteria or '
performance standards except those that relate directly to the cargo tank; such
leaks are "cargo tank leaks”; examples of leaks which are not cargo tank leaks are:

(1) leaks involving bulk plant or terminal equipment including
(2) teaks from couplings between cargo tank equipment and bulk plant or

terminal equipment, unless the coupling was brought into the bulk plant
or terminal facility on the cargo tank vehicle.. :

-} Leaks of types (1) and (2) are not evidence of non- compllance of the ¢argo tank
per this procedure
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(1) Vapor Leak - ' B o

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 -
when measured at a distance of one inch (2.5 cm). A marginal vapor leak
‘may be verified by conducting a pressure/vacuum leak test. A vapor leak
does not include any vapor resulting from liquid spillage or leakage.

(a) - Probe Distance

The detector probe lnlet shall be 2 5 cm from. the potentaal Ieak
source. The distance can be maintained during monltcnng by
putting.a 2.5 cm extens:on on the probe tup

{b) Prob_e Movement

Move the probe slowiy (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.

{c}" Probe Position

As much as posssble the probe lnlet shall be posmoned in the
. path of the vapor flow from a leak so as to maximize the
' measured concentration.

{d) Detector Response Time.

The detector response time must be equal to or less than 30
seconds and the detector shall not probe any potential leak
source for longer than twice the detector response time.

{2) Liquid Leak

A liquid leak is defined to be the dripping of liquid organic compounds at a
rate in excess of three (3) drops per minute from any single leak source
other than the liquid fili 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) milliliters liquid drainage per disconnect from a
top loading operation; or (2) more than ten (10) milliliters liquid drainage
from a bottom loading operation. Such liguid drainage for disconnect
operations shall be determined by computing the average dralnage from
three consecut:ve disconnects at any one permit unit.

Other Performance Standards

Other performance standards may be required at the applicant’s request or based on
evaluation by the ARB Executive Officer.
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9.1 Vapor Leak Performance Standard ‘
9.1.1 Determination of Compliance

Compliance is determined if no vapor leak is recorded (§ 8.3.5) which.
exceeds the performance standard.

'9.1.2 Determination of Violation

Violation is determined if a vapor leak is recorded (§ 8.3.5) whidh exceeds
the performance standard.

9.2 Liquid Leak Performance Standard
9.2.1 Determination of Compliance

Compliance is determined if no liquid leak is recorded (§ 8.4.2) which
exceeds the performance standard.

9.2.2 Determination of Violation

Violation is determined if a liquid leak is recorded (§ 8.4.2) which exceeds
the performance standard. s T

10 QUALITY ASSURANCE / QUALITY CONTROL (QA/QC) . - \

This section is reserved for future specification.

11 RECORDING DATA

This section is reservad for future specification.

12 CALCULATING RESULTS

This section is reserved for future specification.

13 REPORTING RESULTS

This section is reserved for future specification.
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14 ALTERNATIVE TEST PROCEDURES -
14.1 EPA Method 21 - Determlnatron of Volatile Organlc Compound Leaks

EPA Method 21 is an approved alternative procedure as it apphes to the -
performance of thls test procedure.

4.2 Other Alternative Test' Procedures-

Test procedures, other than specified above, shall only be used if prior written
approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval of an alternative test procedure, the applicant is

~ responsible for demonstratrng to the ARB Executive Officer's satlsfactson that
~the alternative test procedure is equrvalent to thrs test procedure

{1} Such approval shall be granted on a case- by~case basis only. Because :
of the evolvrng nature of technology and procedures for vapor
- recovery. systems, such approvai shall not be granted in subsequent
cases thhout a new request for approval and.a new demonstratlon of
' equwa!ency : - :
{2y Documentation of any such approvals, ‘demonstrations, and approvals

© shall be maintained in the ARB Executive Offlcer s files and shall be
made ava:lable upon request :

15 REFERENCES

This section is reserved for future specification.

16 FIGURES

This section is reserved for future specification.
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California Environmental Protection Agency
Air Resources Board

Vapor Recovery Certification Procedure
PROPOSED CP-205

Certlflcation Procedure for Vapor Recovery Systems of
: Novel Facd:ttes

Warning: This procedure shall only be applied with the approval of the ARB Executive
Officer, Other certification procedures and specified test procedures shall not be
superseded by this procedure for novel facilities, except when the ARB Exscutive Officer
determines that other certification procedures and specified test procedures are . .
inapplicable.

As a modlfier "novel” indicates a vapor recovery system {or system feature) or facrllty to.
which the written procedures {of general applicability) do not apply; for such a novel

' system or facility, new system-specific and/or fac:hty-Specafac performance specifications
' and test procedures shall be deve!oped and required as conditions of certification. . -

In no case sha!l an mdwudua! component be certlfied except as an integrated part of a
complete system. Aiso, in no case shall an individual component be certified by this
procedure unless such component was previcusly certified as an integrated’ part ofa -
complete system per CP 201, CP-202, CP-203, or CP-204.

The process of epp[ication for and certification of novel developments of systems or.
facilities not covered by the other procedures can be accommodated by CP-205; unless,
in the ARB Executive QOfficer’s judgment, it is necessary to develop a new set of
procedures of general applicability for adoption through the public hearing process.

GENERAL INFORMATION AND APPLiCABiLiTY

This document describes a procedure for certifying equipment which recovers vapors
emitted in association with gasoline marketing operations involving a novel facility.

For aspects of novel facilities or systems to which CP-201 through 204 do not apply,
CP-205 provides instructions for determining performance standards, performance
specifications, and test procedures for equipment which recovers vapors emitted in
association with gasoline marketing operations; however, for aspects of nove!
facilities or systems to which CP-201 through 204 apply, the specifications of
CP-201 through 204 shall not be superseded.

CP-205 meets the same need as CP-201, but provides for application to novel
facilities to which CP-201 does not apply. The primary need served by CP-205 is for
extension of the application of CP-201.to novel systems which may combine new
types of equipment with existing systems (e.g. an aboveground storage tank at a
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dispensing facility) or which may combine existing types of systems {e.g. a c"argo
tank as a mobile dispensing facility). '

A set of definitions common:to all certification and test procedures is in:

‘D-200 ‘Pefinitions for
Certification Procedures and
Test Procedures for
Vapor Recovery Systems
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‘2  SUMMARY OF CERTIFICATION PROCESS

21

2.1.1

212

213

2.1.4

2.1.56

Summary of Reguirements of Certification Procedure

This certification procedure has five interacting components which may be

applied iteratively in complex cases. For example, review of evaluation and’
testing may yield additional specifications. The five components are:

Application for Certification (See § 3.)

The applicant must submit all required apphcat:on information. The ARB
Executive Cfficer shall consult W|th the applicant, shall review the
information, may require revisions or. more information, and shall approve
the appilcat:cn after it is determined to be comp!ete

Standards, Specsﬁcatmns, and Test Procedures (See § 4.)

Thé ARB Executive Officer shall specify performance standards,’
performance specifications, and test procedures for vapor recovery
equupment in response ioa complﬂted application for certification.

Evaluation and Testang of Vapor Recovery Equipment (See § 5.)

The vapor recovery equipment shall be subjected to evaluation and testing,
according to the performance standards, performance specifications, and
test procedures at the applicant’s expense. The ARB Executive Officer shall
conduct all evaluation and testing unless the ARB Executive Officer
determines that the equipment owner or operator shall contract for or
conduct specified evaluation and testing on a case-by-case basis.

Documentation for Certification {See § 6.)

A Certification Report shall be prepared, at the applicant’s expense,
documenting the preceding components: (1) Application for Certification;
{2) Standards, Specifications, and Procedures; and (3} Evaluation and
Testing of Vapor Recovery Equipment. The ARB Executive Cfficer shall
consult with the applicant, shall review the report, may require additional
work on the components, and shall approve and sign the Certification
Report after it is determined that: {1} The Certification Report is complete;
and (2) the Certification Report documents successful performance of the
subject vapor recovery equipment according to the required performance
standards, performance specifications, and test procedures.

Certification (See & 7.)

Evidence of certification shall be an ARB Executive Order (which shall
reference the Certification Report) signed by the ARB Executive Officer.
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2.2 Summary of Time Periods for Review and Processing P

-

The following definitions of ARB Executive Officer Actions and Time Periods
shall apply to all applications subject to this procedure per CCR, Title 17,
§ 80030:

"ARB Executive Officer Interim Action #1"
means that the ARB Executive Officer determines that application.is
deficient per § 3, § 4, § 5, or § 6 and communicates specific .
deficiencies to the Applicant in writing.

"ARB Executive Officer Interim Action #2"

' means that the ARB Executive Officer determines that application is
complete per § 3, § 4, § 5, and § 6 and accepted for filing and
communicates such determination to Applicant in writing.

"ARB Executive Officer Final Action”
means that the ARB Executive Officer acts to disapprove or approve
the application per § 3, § 4, 8 5, § 6, and § 7 and communicates

such determination to the Applicant in writing.

"Time Periods" '

-

: : " are defined in the table below: -
FROM: TIME TO:
ACTION BELOW PERIOD ACTION BELOW
: Applicant files an initial within ARB Executive Officer
application for certification. 30 days interim Action #1 or #2
Applicant files an amended within ARB Exe‘cutiVe Officer
application for certification. 15 days Interim Action #1 or. #2
ARB Executive Officer within ARB Executive Officer
Interim Action #2 90 days Final Action

- The time periods specified above may be extended by the ARB Executive
Officer for good cause per CCR, Title 17, 8 60030 (d).
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4.1

4.2

' APPLICATION FOR CERTIFICATION

- Each application shall be evaiuated by the ARB Executive Officer to determine whu::h

of the requirements of CP-201 §3, CP-202 §3, CP-203 §3, and CP-204 §3 shall

apply. The certification process shall proceed according to such applicable’

requirements and according to any applicable requirements specified in the prev:ous
certiflcat:ons for each component of a novel facility system

. PERFORMANCE STANDARDS,
'PERFORMANCE SPECIFICATIONS, AND TEST PROCEDURES

i ‘Warning: The 1nsta!tatuon operation, mamtenance and inspection ofavapor

recovery system must be companble w:th

{1 the appllcatlon of specified performance standards performance S
spemfscatnons and test procedures and :

{2} - the instaliation, operation, mamtenance and mspectton of any. other
: equapment associated with such system ' s

" Each applacat:on shail be eva!uated by the ARB Execut:ve Officer to determine whuch

of the requirements of CP-201 §4, CP-202 54, CP-203 §4, and CP-204 §4 shali
apply. The certification process shall proceed according to such applicable _
requirements and according to any applicable requirements specified in the previous
certifications for each component of a novel facility system.

7
Additionally, the following specific requirements shall apply.
Performance Standard

A vapor recovery system shall achieve a minimum vapor recovery efficiency of
ninety-five percent (95%) by weight to obtain certification by this procedure.

Compliance with the performance standard specified in the application shall be
determined separately for Phase | and Phase Il operation of the system.

Performance Specifi'cations

For novel systems, on a case-by-case basis, additional performance standard(s)
shall be required based on evaluation by the ARB Executive Officer. For
example, novel vapor recovery systems for above-ground tanks or maobile
dispensing facilities shall be evaluated to determine additional performance
standard(s), as necessary; and any vapor recovery system shall comply with
vapor space volume limits established during the application of the required test
procedures.

PROPOSED CP-205 page 5
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4.3

4.3.1

4.4

4.5

4.5.1

4.5.2

Test Procedures
Required Test Procedures

The Phase | and Phase | vapor recovery system efficiency shall be .
determined using:

TP-205.1 Determination of Efficiency of Phase 1 Vapor Recovery
Systems of Novel Facilities

TP-205.2 Determination of Efficiency of Phase Il Vapor Recovery
Systems of Novel Facilities.

Venting shall only be allowed during testing if all emissions of
hydrocarbons from absolutely every vent source can be reliably quantified
and included in emissions calculations; otherwise 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 of the
vapor recovery system. This shall be determined as described in TP 205.1.

Performance Standards and Performance Specifications
for Novel Systems : '

For novel systems, on a case-by-case basis, additional performance standards
and performance specifications shall be required based on evaluation by the ARB
Executive Officer and a determination of necessity.

Test Procedures for Novel Systems

Novel test procedures shall be required for novel systems based on evaluation
by the ARB Executive Officer and a determination of necessity.

Technical Identification of Need

The equipment related to any application for certification shall be subject to
an engineering evaluation.

The engineering evaluation may result in a technical identification of need
for development of special test procedures for novel systems, components,
or applications.

Administrative Requirement for Development
Following any such technical identification of need, the applicant shall be
responsible for developing test procedures for the applicant’s equipment to

demonstrate that such equipment can meet any applicable performance
standards or specifications.
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453

Evaluation and Approval

Any test procedures |dentaf|ed and deveIoped by the applicant shall be
subject to an engineering avaluation which must resuit in approval by the
ARB Executive Officer to meet the requirements of this sectlon

EVALUATION AND TESTING OF VAPOR RECOVERY EQUIPMENT

" Each application shall be evaluated by the ARB Executive Officer to determine which
‘of the requirements of CP-201 84, CP-202 §4, CP-203 §4, and CP-204 §4 shall
apply The certification process shall proceed according to such applicable

. requirements and’ accordmg to any applicabie requirements specified m the pre\nous

- _certuficataons for each component of a novel facility system.

5.1 .

Genera! Eva!uatlon and_Testmg

- VMapor recovery systems shall be subjected to evaluation and testing acco‘rding
" to the specified performance standards, performance specifications, and test
" procedures at the apphcant s expense.

Note: To avoid the. certafacata'cn of a performance standard or performance

_specification which can not reasonably be met by ali anticipated installations
i of a certified system, the applicant may specify {a) challenge mode(s} for
- system testing, subject to approvai by the ARB Executive Officer. The ARB

Executive Officer shall evaluate each system to determine the need.for faiture
mode testing; and if such need is positively determined the ARB Execut:ve
Officer shall specify (a) failure mode(s) for system testing.

"Challenge mode testing” is testing conducted with a system installation
intentionally modified so that the performance standard is more difficuit to
meet. The purpose of challenge mode testing is to provide a basis for
determining performance specifications which reasonably can be met by all
anticipated installations of a certified svstem.

"Failure mode testing" is testing conducted with a system instaliation
intentionally modified so that it fails to meet its performance standard. The
purpose of failure mode testing is to provide a basis for determining

- performance specifications which, when met, provide reasonable assurance

that an installation of the system is not in the reIated failure mode.

(1) The ARB Executive Officer shall conduct ali evaluation and testing
unless the ARB Executive Officer determines that the equipment
owner or operator shall contract for or conduct specn‘led gvaluation
and testing on a case-by-case basis.

{2) All test personnel, regardless of their primary employer, shall be
responsible solely to the ARB Executive Officer for the conduct of all
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5.2

5.3

testing activities required by this certification procedure. Such testing
activities include, but are not limited to:

(a) collection of data
A{b) calculation of results
{c) reporting of results

{4) ‘The ARB Executive Officer shall be present to monitor all testing and
clarify the application of the procedures in novel circumstances; test
data, calculations, and reported results shall be subsequently

~ reviewed and evaluated by the ARB Executive Officer to determine
their validity for inclusion in the Certification Report.

Alternative Evaluation and Testing

Certification procedures, other than specified above, shall only be used if prior
written approval is obtained from the ARB Executive Officer. In order t0 securs
the ARB Executive Officer's approval of an alternative certification procedure,
the applicant is responsible for demonstrating to the ARB Executive Officer’s
satisfaction that the alternative certification procedure is equivalent to this
certification procedure.

(1) Such approval shall be granted on a case-by-case basis only. Because
of the evolving nature of technology and procedures for vapor
recovery systems, such approval shall not be granted in subsequent
cases without a new request for approval and a new demonstration of
equivalency.

{2) Documentation of any such approvals, demonstrations, and approvéls
shall be maintained in the ARB Executive Officer’s files and shall be
made available upon request.

Preliminary Evaluation

A preliminary engineering evaluation shall be performed on each subject vapor
recovery system to determine the conditions under which field testing, bench
testing, and further engineering evaluation shall be performed.

Field testing, bench testing and engineering evaluation of subject vapor recovery
systems and components shall be conducted in a manner, determined by the
ARB Executive Officer, which shows consideration. of the difficulties of actual

- in-use circumstances in which the systems and components are expected to be

employed:

{1) The ARB Executive Officer shall determine any challenge and failure
modes necessary to reflect the matrix of actual in-use circumstances
expected for all installations of such systems. If such modes are
determined, they shall be specified in writing to the applicant.
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5.4
5.5 .

5.6

{2) Field testing, bench testing and engineering evaluation shali include
o any challenge and failure modes for such systems as determined m
{1) to provide for performance standards and performance
specifications which can be met by the actual use of all mstallations
_ of such systems. -

F._iefd Testing

" The ARB Executive Officer shall require field testing for any performence
:standard or performiance specification if, after |ts evaluation, field testlng is the
.only accéptable a!ternatwe

: Bench Testlng

The ARB Executwe Officer shall require bench: testlng for any performance.

o standard or performance specification if, after its evaluation, bench testlng is.

necessary and a non- testmg eva!uatlon alternative is madequate

_ Evaluat!on

: The ARB Executlve Offlcer shall evaluate the results of test:ng for any.

performance standard or performance spec:fication

The ARB. Executwe Officer shall conduct a non-testlng evaluatibn after

determmmg that testing is unnecessary, for any performance standard or;

-performance spemflcatlon
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DOCUMENTATION FOR CERTIFICATION

A Certification Report shall be prepared, at the applicant’s expense, documenting the
preceding components:

(1} Application for Certification
{2) Standards, Specifications, and Test Procedures

(3) Evaluation and Testing of the Vapor Recovery System

Note: In addition to other required results, vapor recovery system test resuits shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units.

The ARR Executive Officer shall consult with the applicant, shall review the report,
may require revisions or more work on the components, and shall approve and sign
the Certification Report after it is determined that:

{1} The Certification Repqrt is complete.
(2) The Certification Report documents successful performance of the subject

vapor recovery system according to the performance standards,
performance specifications, and test procedures.

CERTIFICATION

The ARB Executive Officer shall not certify any system until after the system’s
Certification Report is approved and signed. -

Evidence of certification shall be an ARB Executive Order (which shall reference the
Certification Report) signed by the ARB Executive Officer.

After approval and signature of the ARB Executive Order, Certification Reports shall

be maintained in the ARB Executive Officer’s files and shall be made available upon
request.
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California Environmental Protection Agency_t ,
Air ReSOurces Board

Vapor Recovery Test Procedure
Pﬁ@P@SED TP- 205 1
Determination of Efficiech of

Phase | Vapor Recovery Systems of
' - Novel Facilities

APPLICABILITY

A set of definitions common to all certification and test procedures is in:

- D-200 . Definitions for
- Certification Procedures and -
Test Procedures for _
' Vapor Recovery Systems

o _For the purpose of this procedure, the term "ARB". irefers to the State of Cahforma Alr'
: Resources Board, and the term "ARB Executive Offacer" refers to the Executive

1.1

1.2

Officer of the ARB or his or her authorized representative or designate.
General

This procedure applies to novel vapor recoVery systems for controlling gasolihe
vapors emitted during the falhng of gasoline storage tanks and loading of
transport tanks (Phase i.

Vapor recovery systems are complete systems and shall include all necessary
piping, nozzles, couplers, processing units, storage tanks and any other
equipment necessary for the control of gasoline vapors during fueling operations.
This procedure applies to any vapor emissions associated with the dispensing of
any fluid, although it is written to reflect application to the hydrocarbon (HC)
vapors associated with the dispensing of gasoline at facilities w;th balance,
hybrid, or assist type vapor recovery systems

Madifications
Additional modifications may be required for unique installations. Any

modification of this method shall be subject to approval by the ARB Executive
Officer.
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2

2.1

2.2

PRINCIPLE AND SUMMARY OF TEST PROCEDURE (.

Principle

The purpose of this test procedure is to determine the percent vapor recovery
efficiency for a vapor recovery system on a gasoline storage tank. During fuel
delivery to the gasoline storage tank, the volume of gasoline delivered from the

-cargo tank to the gasoline storage tank is recorded and the concentration of

gasoline vapor returning to the cargo tank is measured. During fuel delivery to a
transport tank, the volume of gasoline delivered from the gasoline storage tank
to the cargo tank is recorded and the concentration of gasoline vapor returning
to the storage tank is measured. The weight of gasoline vapor discharged from
the vent of the gasoline storage tank and, if applicable, from the vent of any
secondary processing unit during the same period is determined. The percent
vapor recovery efficiency is the percent of vapors displaced by fuel transfer
which are recovered by a vapor recovery system rather than emitted to the
atmosphere.

This is done by determining the vapor mass flux through three significant areas:
mg = the mass flux through the vapor return line;
m(z). = the mass flux through the vent and/or assist processor; and
Mz = the mass flux through the vapor incinerator. {

The percent vapor recovery efficiency is determined as foliows:

my - [myz) + mg)l

_ x 100%
my

% vapor recovery.efficiency =

-Summary

As required to determine an emissions parameter and except where otherwise
specified, the equipment and procedures specified in the following test methods
shall be used.

EPA Method 2A

‘EPA Method 2B

EPA Method 18

EPA Method 25A

EPA Method 25B
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BIASES AND INTERFERENCES

* Before and after the performance of all other field data collection for this test ‘
- procedure, the subject dispensing facility shall demonstrate compliance with the . . .
appropriate static pressure performance standard as required by CP 205.

- SENSITIVITY, RANGE, AND PRECISION

The measurements of concentration and volumetric parameters required by this test -
.. procedure are well within the hmlts of sensutlvaty, range, and precusnon of the spec:ﬂed._
f equupment

EQUIPMENT

- Equipment specifications are given below..

Hydrocarbbn Analyzer :

The range of any hydrocarbon anaiyzer shall be selected such that the maxsmum_

concentration measured is no more than 90 percent of the range and the
average concentration is no iess than 10 percent of the range. '

Any sampi:ng and anaEysns system using a non-dispersive infrared détector |
{NDIR) shali be designed so that 100% of the sampie that is extracted for
analysns can be returned, unaltered, to the sample manifold.

An analyzer with a NDIR with selscted filters to block methane measurement
shall be used when the efficiency is to be calculated for non-methane
hydrocarbon and when the system under test is small such that extracting a
sample for a FID analyzer will affect the system operating parameters. When
using a NDIR instrument for total hydrocarbon measurements, a second channel
must be present to measure the methane concentration or the instrument fslters
must be-such that total hydrocarben is measured.

Any sampling and analysis system using a flame ionization detector (FID} can
not be designed so that 100% of the sample that is extracted for analysis can -

. be returned, unaltered, to the sample manifold, because the operation of the FiD.
significantly alters the portion of the sample which is analyzed.

An analyzer with a FID may be used for the test when a measurement is for.
total hydrocarbon and there is no requirement for returning sample, unaltered, to
the sample manifold. An important example is the total hydrocarbon
measurement on the diluted sample from a test sleeve which has captured
transfer emissions from the nozzle fillpipe interface. In this case, the transfer
emissions are on their way to the atmosphere normally, so there is no need to
return them to a sample manifold.
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5.2

5.3

5.4

5.5

Carbon Monoxide Analyzer

Use a NDIR analyzer for measurement of exhaust CO concentrations. To the
extent practical, the analyzer range shall be selected such that the maximum
concentration measured is no more than 90 percent of the range and the
average concentration is no ess than 10 percent of the range.

Carbon Dioxide Analyzer

Use a NDIR analyzer for measurement of exhaust CO, concentrations. To the
extent practical, the analyzer range shall be selected such that the maximum
concentration measured is no more than 90 percent of the range and the
average concentration is no less than 10 percent of the range.

Volume

Use a calibrated positive displacement gas volume meter or a turbine meter for
measurement of volumetric flow rate.

Use rotary type positive displacement meter(s) with a back pressure limit (BPL)

less than:
1.10 inches water column at a flowrate of 3,000 CFH down to
0.05 inches water column at a flowrate of 30 CFH for a meter with a-
rating over 1000 CFH and
0.70inches water column at a flowrate of 800 CFH down to
0.04 inches water column at a flowrate of 16 CFR for a meter with a
rating of or under 1000 CFH.
Meter(s) shall be equipped W|th taps accomodating the following equipmeht:
{1) taps on the inlet side for
(a) a thermocouple with a range of 0 to 150 °F and
(b) & pressure gauge with a range providing ahéo[ut_e pressure
readings within 10 to 90% of the range {more than one gauge
shall be used, if necessary) and
(2) taps on the inlet and outlet sides for a differential pressure gauge with
a range of 0 to < 2x BPL {i.e. full scale shall be less than twice the
back pressure limit) or any other range appropriate to allow detection
of a pressure drop greater than the BPL.

Pressure

Use a pressure measuring device {transducer, inclined manometer or Magnahelic
gauge) with a design range suitable for the pressure being measured. - The tap
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‘5.6

5.7

‘&

. for the pressure measurement will be located on the sample coupling attached to

the inlet of the volume meter.

- Temperature

Use a temperature measuring device (thermocoupie Or-Mmercury in glass

- thermometer) with a design rangs suitable for the temperature being measured.

The tap for the temperature measurement will be located on the sample couplrng'

_attached to the inlet of the volume meter.

Other Sampling Implements

The sample schematic (Figure 1) requires, in flow order from the sample
manifold: {1) a vapor/liquid separator, (2} a fine-particulate matter filter, (3) a
pressure tap, (4) an adjustable bypass valve for vapor return to the sample
manifold (not necessary for sleeve sampling), and (5) a rotameter. The sampie
line shall be of inert material (teflon is preferred} “The sample pump will be a
statnless stee! beliows type : ' : .

CALIBRATION PROCEDURE

- 'A'-:r:eCOrd of all calibrations shall be maintained.

81

6.2

6.3

6.4

* Analyzers

Follow the manufacturer’'s instructions concerning warm-up time and.
adjustments. On each test day prior to testing, zero the analyzer with a zero
gas and span with a known concentration of calibration gas at a leve! near the
highest concentration expected. Perform an intermediate zero and span
calibration approximately 2 hours after the initial calibration and at any time a
calibration drift is evident. Check for zero and span calibration drift at the end of

the test period. All calibration and adjustments shall be documented.

Volume Meters
Meters shall be calibrated on an annual basis.

Pressure Transducers

- Calibrate pressure transducers prior to testing and immediately following the test

period with a static pressure calibrator for a range of -3 to + 3 inches water or .
appropriate range of operation.

Temperature Transducers
Calibrate temperature transducers every six months using ambient air, the

temperature of which is determined by a NIST traceable mercury-glass
thermometer.
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7

7.1

7.2

7.3

8.1

PRE-TEST PROTOCOL

Location of Test Site

Prototype systems will be located within 50 miles of Sacramento for testing.
Other locations may be accepted at the discretion of the ARB Executive Officer.

Specification of Test, Challenge, and Failure Modes

The specification of test, challenge, and failure modes such as the number of
liquid transfer episodes, volume and volumetric rate of liquid transfer, storage
tank volumes, etc. shall be done according to the principles of CP-205 § 5 for
the testing and evaluation of vapor recovery equipment.

System and Facility Preparation
System equipment and components shall be completely operational and any
storage tanks involved in the test shall be filled to the appropriate volume a

minimum of 24 hours prior to the scheduled test.

In addition, the system and facility shall be prepared to operate according to any
specified test, challenge, and failure modes..

TEST PROCEDURE-

The facility and system shall bé prepared to operate according to any specified: test,
challenge, and failure modes.

in this section, the term "vent" and the specified procedures for testing vents shall
also apply to any assist processor with which such procedures are compatible.
Procedures are also spec:fled for incinerator type assist processors. Any assist
processor which is incompatible with the application of these procedures shall not be
certified until the compatibility requirements of the certification procedures are met.

Test Locations

“Figure 1 illustrates mass flux test locations.

Test Point: 1 (Vapor Return Line)

The vapor return line sample and temperature and pressure measurements
must be taken from the camlocked sample manifold which has been
inserted at a fitting in the vapor return line. Unaltered sample shall be
returned to the sample manifold.

Volume and volumetric flow rate may be directly measured at Test Point 1
only after an engineering evaluation has determined that there will not be
excessive pressure drop across the volume meter. Otherwise these
parameters will be calculated from the volume of liquid transferred.

PROPOSED TP-205,1 page 6
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8.1.2

8.1.3

.8.1.3.40

Test Point 2 (Vent and/or Assist Processor)

The vent and/or the assist processor sampte and temperature and pressure -

“ measurements must be taken from a sample manifold attached to the mlet '

side of the volume meter which has been inserted at a break in the. vent .

“line ‘or at the exhaust side of a assist processor. The operation of test

equipment shall not interfere with the normal operation of any valve or
vent. Unaltered sample shall be returned to the sampie manrfold

Data for calculatmg vent and/or assist processor emissions shall be _
collected for a time following completion of the portion of the test involving
specified facility operations. The determination of the appropriate duration
for such data collection shall be made by the ARB Executive Officer based.

. on-an engingering evatuation of data co!lected during and after the
. specrfred facility operatlons : :

Te.st Point 3 (Vapor Incinerator)

_ Spec:frc procedures are provided beiow for testrng mcmerators due to the
- complexity of such testing. Other types of assist processors, a. g.

adsorbers, are tested by the more conventional hydrocarbon sampllhg and

_ analytrcal procedures specified in other sectrons

' Incmerator Performance Speclfucatrons :

Incmerator emissions shall be determined using the procedures of- EPA R

M-2B, as outlined in this procedure, including any additional
requirements provided below.

Any incinerator shall be evaluated and tested to establish:

(1) a performance specification for carbon monoxide (CO)
emissions and

{2) performarlce specifications for other critical in¢inerator
operating parameters per CP-201 § 3 which requires, in
part: ' '

The results of evaluation and testing of the system, documented in
the certification test report, shall include:

(1) the identification -of such critical system operatlng
parameters,

(2} the performance specifications for such critical system
operating parameters, and

(3) the specification of requirements for indicating gauges,
detection devices, and alarms.
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8.1.3.2

Challenge and failure mode testing shall be performed to establish
system sensitivity to and performance specifications for the following
variables:

{1) storage tank uliage at start of liquid transfer
(2) wvolume and volumetric rate of liquid transfer
{3) number of nozzles in simultaneous use and
(4) individuai nozzle dispensing rates.

Compliance with the incinerator performance specifications shall he
determined per CP-201, as applicable.

Incinerator Sampling Parameters

A preliminary evaluation of incinerator operation shall be conducted to
determine data collection intervals for time and parameter magnitude
for esch parameter, Such intervals shall be chosen to provide
calculated estimates of incinerator mass emissions factors which .
differ by no more than + 10% from actual, based on engineering
judgment.

Data for each parameter shall be collected on such intervals.
Collect and record incinerator data for all of the parameters required

to make a determination per EPA M-2B, with additional requirements
for auxiliary fuel to expand the applicability of EPA -M-2B:

Vin = total inlet voiume entering vapor incinerator
{SCP)

Viagiity =  inlet volume from the facility vapor space (SCF)

Vivel = jnlet volume of auxiliary fuel (SCF)

Vit = vapor incinerator outlet volume (SCF)

N = number of carbon atoms in .each molecule of

calibration gas

[HClaeiity = -hydrocarbon concentration of inlet- volume from
the facility vapor space (volume fraction)

[HC), = hydrocarbon concentration of auxiliary fuel
{volume fraction) :

[HCl,,, = vapor incinerator outlet hydrocarbon
concentration (ppm)
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8.1.3.3

8.1.3.4

8.1.3.5

[CO,] = vapor incinerator outlet carbon dioxide
concentration {ppm) '
[CQ] - = vapor incinerator outlet carbon monoxide

concentration (ppm)}

Based on an engineering evaluation of a subject incinerator, the ARB
Executive Officer may allow simplifying assumptions to be used in
place of actual data collection. For example, for auxiliary fue! itis
often possible to use data from the fusel supplier. =

Inginerator Visual Inspection

Visual inspection. Any visible emissions except for steam, from vapor )
incinarators 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 than one minute in any 60-
consecutive minutes; or greater than 40 percent opacity at any time. .

" Shoutd such visible emissions from the exhaust be detected, the

control system is unacceptable and the prob!em must be corrected.
and an application made to the ARB Executive: foucer for
reconssderatton for certifncatton :

' Incmer,a_tor Exhaust_Sample L_oca_tlon

The vapor incinerator exhaust sample must be taken from the exhalst
stack down-stream of the burner far enough to permit complete
mixing of the combustion gases. For most sources, this point is at
least eight stack diameters downstream of any interference and two
diameters upstream of the stack exit. There are many cases where -
these conditions cannot be met. The sampie point shall be no less
than one stack diameter from the stack exit and one stack diameter
above the high point of the flame and be at a point of maximum .
velocity head. '

Incinerator Inlet Sample Location

The vapor incinerator inlet sample and temperature and pressure
measurements must be taken from a sample manifold attached to the
inlet side of the volume meter which has been inserted at a break in
the inlet line. The installation of test equipment shall not interfere
with the normal operation of the vapor incinerator. Unaltered sample
shall be returned to the sample manifold.
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8.2

8.3

9

9.1

9.2

General Sampling Parameters

The test team shall collect and record frequent periodic or continuous

measurements of the following sample gas variabies shown in hexagon outlines
in Figure 1:

HC = Hydrocarbon Concentration

co = Carbon Monoxide Concentration
co, = Carbon Dioxide Concentration
\" = Voélume |

P = Pressure

T = Temperature

Other Sampling Parametets

‘Stored Fuel

“Temperature
Test Point 1 (Vapor Return)

Dispensed Fuel Vielume ‘

‘Test Point 2 (Vent and/or Assist'Processor)

Valve Cracking Pressure

QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

Analyzers

‘Perform a comprehenisive calibration in the laboratory every six months. Check

the analyzer with several knewn concéntrations of calibration gas from reference
cylinders to determine linearity. '

Calibration Gases
Calibration gases are c¢lassified into three ts}pes:__-
(1) Standard Reference Maferials ‘
- These are primary standards to which all othe'r..standa'rds shall be.

traceablé. For any substance for which no standard reference material
is obtainable, a calibration gas of the highest level of accuracy and
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9.3

precision obtainable shall qualify as a standard refereacematerial,'
subject to approval by the ARB Executive Officer.

A standard reference material, whlch normally is kept at a main
laboratory, qualifies as an mtermedrate standard and as a workmg :
standard too. : : : : -

(2} Intermediate Standards

These are secondary standards which shall be assayed versus the..
corresponding NIST-SRM once every six months with a concentration
difference which is no more than one percent of the results for the .

- NIST-SRM. An intermediate standard container which does not meet
its assay requirement shall be taken out of service, To re-enter
service, the intermediate standard contamer sha!f be recharged and
meet its assay requrrement '

An intermediate standard, which normally is kept at a branch
laboratory or & shop, qualifies as a working standard, too.

(3) Workmg Standards

These are tertnary standards whlch shall be assayed versus the
corresponding intermediate standard before every test with a
concentration difference which is no more than one percent of the'
resuits for the intermediate standard. A working standard container
which does not meeét its assay requirement shall be taken out of
service. To re-enter service, the working standard container shall be -
recharged and meet its assay requirement.

A working standard normally serves for field calibration and testing.

All calibrations shail be performed with a calibration gas of at least working
standard quality. Any cylinder is to be recharged or taken out of service when
the cylinder pressure drops to 10 percent of the original pressure.

Information on calibration gas containers shall be entered into a permanent log
identifying each container by serial number. Sufficient information shall be
maintained to allow a determination of the compliance status of each calibration
gas per these requirements; such rnformatlon shall include for each container,

~ but not be hmrted to each:

{1} date put in service,

{2) assay result, and

(3) date taken out of service.
Volume Meters

Standard methods and equipment shall be used to calibrate the meters on an
annual basis. The calibration curves are to be traceable to NIST standards.
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10 RECORDING DATA ' : {

Written data records must be kept during testing and must contain all infermation
used to calculate and report final results. These written data records must be kept
permanently filed and available for inspection. The final results must be verifiable by
recalculation from the written data records.

11 CALCULATING RESULTS

Note: In addition to other required calculations, vapor recovery system test resuilts
shall be calculated in units of pounds of hydrocarbon emitted pér thousand galions
of fuel transferred for any results which are expressible in such units.

Calculate all efficiency results to the nearest 0.1%.

in this section, the term "vent" and the specified procedures for calculating results
from vent data shall also apply to any assist processor with which such procedures
are compatible. Procedures are also specified for incinerator type assist processors.
Any assist processor which is incompatible with the application of these procedures
shall not be certified until the compatibility requirements of the certification
procedures-are met.

11.1 General Nomenclature : ' -
Figure 1 illustrates sorhe parameters specified in the calculations.
11.1.1 ‘Parameters

General parametérs are listed below, othier parameters are defined in the
calculatioris or alternative procedutes:

[HC] &= hydrocarbon concentration (volume fraction),
Vi = measured volumé of g-asés-anﬁ vapors,

P ‘= pressure, and

T = temperature.

For any dispeiising episode:

I

D volume of liquid dispensed, and

At

i

~elapsed time of dispensing.
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11.1.2

1 1.2.1

11.2.2

. Subscripts

Subscripts shall be used to dist:ngwsh parameters and modes of

measurement B 9

_P(s_-e't_)., : l'é value of paramater P' for submtervai s of .~

d:spensmg episode "e" at test point "t".

: ‘Any or ali of these subscripts may modn‘y a paramaeter, and for-
‘consastency, subscnpts will appear in the order given above, e. g

- Py = value of parameter. "P" for dlspensmg eplsode "e" at :
- test pomt "t"; and

Py o ﬁ' - value of parameter "P" for an entire test at test point
' "t". . . - -‘ . . . .

Standardlzatlon and Cahbratlon of Parameters :

o _Vo!ume Standardlzatlon

Dlrectiy measured volumes (such as those directly measured for s
Test Pomts 2 and 3) shall be standardlzed as fo!lows

v - v, (528) Po * (T:'BEE)]
| AT 29.92
where
v = volume corrected to standard conditions (ft3).
Vi, = measured volume (ft3).
P, = barometric pressure {in. Hg).
P - = differential pressure in sample line (in. water gauge).
T =  temperature of gas stream (°R).
Concentration

Each measured concentration of gas and vapor shall be corrected for any
analyzer zero and/or span drifts and shall be expressed as a volume
fraction {i.e. % or ppm).
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11.2.3

Mass .

Masses shall be calculated from calibration.data and measurements as

follows:

wherea:

m:

MW-.

385-

MW
V.
(385) x [HCY x

mass (b} -
molecular weight of calibration gas ({lb,./Ib-mole)

standard volume.of one Ib:mole at 528°R and 29.92

- . in‘..Hgl.

Note for manual data reduction:. In general, [HC] 4 will stabilize to a
steady.value during:a: dlspensmg interval. If this is. not the case, break Vg

I| II‘

lnto

M1

" subintervals and calculate:.

(335) E [HClg.e,0: X: Vi, etl)
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11.3 Volume Calculations
11.3.1 Volume for Test Point 1 (Vapor Return)

- ifthe volume: for Test Foint 1 is drrecﬂy measured it shall be standardrzed .
per § 11.2.1. : : :

If the volume for Test Point 1.is not drrectly measured rt shaH be
caicu!ated as foliows L

<
Il

(0.1337 G) (25%) [

I -

T ) 29.92
Whére
Vi = ‘ volume corrected to standard condrtrons
6= 'gallons of gasolme Ioaded
Py = barometnc pressure (ln. Hg).
P = final pressure in storage or delivery tank (ln water
gauge) : :
T =  temperature of gas stream {°R).
11.3.2 Volume for Test Point 2 {(Vent and/or Assist Processor)

This volume‘ is directly measured and shall be standardized per § 11 2.1,
11.3.3 Volume for Test Point 3 (Incinerator) - |
11.3.3.1 Preliminary Incinerator Outlet Volume .Calculations :
Note the pOSSiblity for simplifying assumptions described in § 8.1.3.2.

Before calculating the vapor incinerator outlet volume, calculate the
foliowing prelimlnary values:

{1} inlet volume from the facility vapor space
Any inlet volume from the facility vapor space entering the

vapor incinerator is directly measured and shall he
standardized per § 11.2.1.
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{2)

{3)

-inlet volume auxiliary fuel

‘Any inlet volume from-auxiliary fuel entering the vapor
incimerator is directly'measured and shall be standardized

“per § 11.2.1.

-total inlet volume -entering vapor incinerator

| .Vin = 'Vfacilitv '+.Vfuel
where:
Vi = total intet volume entering vapor

sincinerator {SCF)

Viaciity <= -inletvolume from the facility vapor
' igpace {SCF)

Vye = inlet'volume of auxiliary fusl {SCF)

{4) -inl e_t_:hy’drocarb'on ‘concéntration

THCI;,

_ (N FHCtacility Vacility) * (N THClge) Vier)
——

- -where:

AHCL, = intet hydrocarbon ‘concentration ~
@ntering. vapor incinerator {ppm)

N = number of carbon atoms in each

‘molecule of calibration gas

HCligiyy - - = hydrocarbon concentration of
inlet volumeé fremthe facility

_vapor space (volume fraction)

[HCly = . = -hydrocarbon concentration of
‘auxiliary fuel (volume fraction)
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11.3.3:2

11.4

Final Incinerator Outiet Volume Calculations

Calculate any vapor mcmerator outlet volume usmg the followmg '

equation: .
Vout B

where:

out

,[HC]

[CO'Z]‘. N
S [CQI: 3

300

Efficiency

out -

[HCL, - ]

N [ACIop* [COZ1 +ICOT =300 |

vapor incinerator outlet volume (_SCFl-

number of carbon atoms’ in each molecule of

calibration gas -

vapor incinerator outlet hydrocarbon

~ concentration (ppm)

vapor incinerator- outlet carbon dloxade
concentratlon {ppm)- :

“-vapor mcmerator outlet’ carbon monox;de _

concentratlon (ppm}

' assumed background concentratlon (ppm) of

co,

The efﬁ.clency is based on the vapor mass flux through three significant areas:

my, = the mass flux through the vapor return line;

Mz = - the mass flux through the vent and/or assist processor and

3
w
[

the mass’ flux through the vapor incinerator.

The percent vapor recovery efﬂcuency is calculated as follows:

% vapor recovery efficiency .

Mgy =~ Imgg) + mgyl
My ‘

x 100%
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12

13

14

15

REPORTING RESULTS

Note: In addition to other required results, vapor recovery system test results shall
be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units.

Report all efficiency results to the nearest 1%.

Results will be reported as specified in CP-205.

ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written

approval is obtained from the ARB Executive Officer. In order to secure the ARB
Executive Officer’s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the ARB Exscutive Officer's satisfaction that the
aiternative test procedure is equivalent to this test procedure.

{1) Such approval shall be granted on a case-by-case basis only. Because of
the evolving nature of technology and procedures for vapor recovery
systems, such approval shall not be granted in subsequent cases without a
new request for approval and a new demonstration of equivalency.

(2) Documentation of any such approvals, demonstrations, and approvals shall

_ be maintained in the ARB Executive Officer’s files and shall be made
available upon request. :

REFERENCES

This section is reserved for future specification.

FIGURES

‘Figure 1 is a schemati¢c drawing showing some of the test location details for novel
facilities. '
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Vapor Recovery Test Procedure
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1.1

California Environmental Protection Agency
| Air Resources Board

Vabor- Recovery Test Pfocédure
'PROPOSED TP-205.2
Determination of Efficiency of

Phase i Vapor Recovery Systems of
Novel Facilities

APPLICABILITY

. A set of definitions common to all certification and test procedures is in:

 D-200  Definitions for
. ~ Certification Procedures and -
Test Procedures for
‘Vapor Recovery Systems

. For the purpose of this procedure, the term "ARB" réf.er_s to the State of Califd_knia Air’

Resources Board, and the term "ARB Executive Officer” refers to the Executive

- Officer of the ARB or his or her authorized representative or designate.

General

This procedure applies to novel vapor recovery systems for controlling gasoline
vapors emitted during the dispensing of the fuel into motor vehicles (Phase [I).
This procedure is only applicable if previously certified vapor recovery equipment
(nozzle, hose, P/V valve, etc.) are used with the system. However, if uncertified
vapor recovery equipment is used with the system, then such equipment may
require prior certification by CP-201. '

Small, integral abovegrdund tank systems shall be tested during the summer
months (normally between May and October) when heat transfer rate, solar
insolation, and diurnal temperature variation are at a maximum.

Vapor recovery systems are complete systems and shall include ali necessary
piping, nozzles, couplers, processing units, storage tanks and any other
equipment necessary for the control of gasoline vapors during fueling operations. -
This procedure applies to any vapor emissions associated with the dispensing of
any fluid, aithough it is written to reflect application to the hydrocarbon (HC)
vapors associated with the dispensing of gasoline at facilities with balance,
hybrid, or assist type Vapor recovery systems.
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1.2

2

2.1

2.2

‘Modifications

Additional modifications may be required for-unmique installations. -Any
modification.of this method shall be subject to approval by the ARB Executive

‘Officer.

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

‘Principle

The purpose of this test procedure is to determine the percent vapor recovery
-efficiency for a vapor recovery system at.a dispensing facility. The percent
vapor recovery.efficiency is the percent of vapors displaced by dispensing which
are recovered by a vapor recovery system rather than emitted to the

atmosphere.

This is done by determining the vapor mass flux through four sigrificant areas:

my, = the massflux through openings at the dispensing interface,

‘M5 = the mass flux through the vapor return line;

Mg = the mass flux through the vent and/or the assist processor; and

My, = the mass flux through the vapor incinerator.

in addition to measurements taken during. dispensing episodes, the mass flux
-through test points 3 and 4 shall be measured for at least 12 hours beginning at
the .end of the last dispensing .period. Any emissions measured during this period
:shall be included in the calculation of Phase 1I-system efficiency,

The percent vapor recovery efficiency is determined as follows:

"% vapor recovery sfficiency

-Summary

Mygy = Mgy + Mgy
(2) ~ Mgy -.14_11 X 100%

gz + myqyl

As required to determine an emissions parameter and except where othe'iwise
specified, the equipment and procedures specified in the following test methods

-shall be used.
EPA Method 2A

EPA Method 2B

PROPOSED TP-205.2 page 2
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EPA Method 18
EPA Method 25A

EPA Method 258 -

3  BIASES AND INTERFERENCES

3.1

3.2

EA?
[73]

e

Static Pressure Performance

Before the performance of all other field data collection for this test pr:oqedure, .
the subject dispensing facility shall demonstrate compliance with the appropriate

static pressure performance standard as required by CP-205.
Non-Conformance with Sleeve Leak Check Requirement

Resuits for dispensing 'ebisodes with leak dstector readings {per EPA Method 21)

above 0.1% LEL {2,100 ppm as propane) within one inch (2.5 cm) outside the

sampiing sleeve shall be reported; but such results shall not be used in the
calculation and reporting of final efficiency results. o

Equipment Biases and interferences )

The biases and interferences resulting from the application of these procedures
depend on many variables. They depend not only on vehicle operation, facility
operation and equipment specifications, but also on uncontrolled seasonal
variables, including fuel formulation and ambient temperature and moisture. The
equipment required by these procedures has been specified based on data and
documentati'on‘which show, to the satisfaction of the ARB Executive Officer,
satisfactory control of biases and interferences due to the use of the equipment.

Such biases and interferences will vary from one application of these procedures
to another due to unanticipated changes in such variables. Alternatives to the
required. equipment can be as good or better in certain testing circumstances.
Such alternatives shail only be used subject to prior written approval by the ARB
Executive Officer, as required in § 13. '

A primary example of such an alternative is the use of NDIR instead of FID at .
Test Point 1 for analyzing the sleeve sample. There NDIR can be used based on
data and documentation which show, to the satisfaction of the ARB Executive
Officer, satisfactory control of biases and interferences due to the use of the
equipment.

SENSITIVITY, RANGE, AND PRECISION

The measurements of concentration and volumetric parameters required by this test
procedure are well within the limits of sensitivity, range, and precision of the specified
squipment.
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5.1

5.2.

EQUIPMENT

Figure 1 of this procedure shows the configuration for testing episodes of disperising
into a 55 gallon drum as a surrogate for a vehicle tank.

Refer to TP-201.2 for details of sleeve sampling. TP-201.2 Figure 1 shows the
equipment configuration for testing at the four test points. TP-201.2 Figure 2 shows
detail of some instruments and implements. TP-201.2 Figures 3A and 3B show the
design of the sampling sleeve for the dispensing area. :

Hydrocarbon Analyzer

The range of any hydro‘carbon analyzer shall be selected such that the maximum
concentration measured is no more than 90 percent of the range and the
average concentration is no less than 10 percent of the range.

Any sampling and analysis system using a non-dispersive infrared detector
(NDIR) shall be designed so that 100% of the sample that is extracted for
analysis can be returned, unaltered, to the sample manifold.

An analyzer with a NDIR with selected filters to block methane measuremerit
shall be used when the efficiency is to be calculated for non-methane
hydrocarbon and when the system under test is small such that extracting a
sample for a FID analyzer will affect the system operating parameters. When
using a NDIR instrument for total hydrocarbon: measurements, a second channel
must be present to measure the methane concentration or the instrumenit filters
must be such that total hydrocarbon is measured.

Any sampling and analysis system using a flame ionization detector (FID) can
not be designed so that 100% of the sample that is extracted for analysis can
be returned, unaltered, to the sample manifold, because the operation of the FID
significantly alters the portion of the sample which is analyzed.

An analyzer with a FID may be used for the test when a measurement is for
total hydrocarbon and there is no requirement for returning sample, unaltered, to
the sample manifold. An important example is the total hydrocarbon

- measurement on the diluted sampie from a test sleeve which has captured
transfer emissions from the nozzle fillpipe interface. In this case, the transfer
emissions are on their way to the atmasphere normally, so there is no need to
return them to a sample manifold.

Carbon Monoxide Analyzer
Use a NDIR analyzer for measurement of exhaust CO concentrations. To the
extent practical, the analyzer range shall be selected such that the maximum

concentration measured is no more than 90 percent of the range and the
- average concentration is no less than 10 'percent of the range.
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5.3

5.4

5.5

5.6

. Carbon Dioxide Anaiyzer

Use a NDIR analyzer for measurement of exhaust CO2 concentrations. - The
analyzer range shall be selected such that the maximum concentration measured
is. no more than 90 percent of the range and the ‘average concentration is no
less than 10 percent of the range. :

: Volume

Use a calibrated positive dlsplacement gas voiume meter or a turbine meter for
measurement of volumetric flow rate :

' Use rotary type positive displacement meter(s) with a back pressure hm:t (BPL)
< less than _

1.10 mches water column ata flowrate of 3,000 CFH down'to
0.05 inches water column at a flowrate of 30 CFH. for a meter with a
© rating over 1000 CFH and :

0.70 inches water column ata ﬂowrate of 800 CFH down to
0.04 inches water column at a flowrate of 16 CFH for a meter thh a
rating of or under 1000 CFH - Lo
Meter(s) shall be equupped wnth taps accomodatmg the followmg eqmpment
_ {1) taps on the m!et snde for
{a} a thermocouple with a range of O to 150 °F and
{b) | a pressure gauge with a range providing absolute pressure'
‘readings within 10 to 90% of the range (more than one gauge
shall be used if necessary) and
{2) taps on the inlet and outlet sides for a differential pressure gauge with
a range of 0 to < 2x BPL (i.e. full scale shall be less than twice the
back pressure limit) or any other range appropriate to allow detection
of a pressure drop greater than the BPL.

Pressure

Use a pressure measuring device (transducer, inclined manometer or Magnahelic

- gauge) with a design range suitable for the pressure being measured. The tap

for the pressure measurement shall be locaied on the sample coupling attached
to the inlet of the volume meter,

Temperature

Use a temperature measuring device {thermocouple or mercury in glass
thermometer) with a design range suitable for the temperature being measured.
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5.7

5.8,

5.9

5.9.1

5.9.2

-5.8.3-

The tap for the temperature measurement shall be located on the sample
coupling attached to the inlet of the volume meter.

Other Sampling Impleménts

The sample schematic {(shown in TP-201.2 as Figure 2) requires, in flow order
from the sample manifold: (1) a vapor/liquid separator, (2) a fine-particulate
matter filter, (3} a pressure tap, (4) an adjustable bypass valve for vapor return
to the sample manifold (not necessary for sleeve sampling), and {5) a rotameter.
The sample line shall be of inert material (teflon is preferred). The sample pump
will be a stainless steel bellows type.

Th-lineg Plumbing

Design goals for plumbing arrangements, regardless of the system being tested,
are:

(1) practically minimize length of vapor line fequired to reach the volume
méter; and '

{2) practically minimize pressure drop across in-line plumbing.

Specific Equipment for Test Point 1 (Nozzle Sleeve)

Sleeve Leak Check Equipment

A volatile organic compound detector which complies with the
requirements 6f EPA Mathod 21 shall be used.

Sleeve

" The sleeve (shown in TP-201.2 as Figures 3A and 3B] is desigined for
vapor sampling at the dispensing area. This design has been tested at
0.005 inches of water column pressure drop at 5 ¢fm during use in a
balance nozzle application.

Other designs may bé used which accommodate different dispensing area
‘geométries, subject to the requirement that other designs yield no more
pressure drop at five cubic feet per minute {cfm) air flow than the design
shown. Compliance with this requirement must be documentéd in the test
report required in the section, "REPORTING RESULTS".

Sleeve Sample Tubing

The sample tubé connecting the sleeve to its instrumentation shall be as
flexible and lightweight as practical so that the behavior of the nozzle

- operator is minimally affected by testing activities. 1t is not nécessary to
return the unaltered portion of sample fiow back to the sample sleeve.
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5.9.4

5.10

Sleeve Sample Pump

‘ Use a carbon vane pump to minimize contamination of the sample The
pump must be capable of pulling about 5 cfm, but lower flow rates are
acceptable provided the sample flow rate is high enough to prevent the
sleeve leak check from reg:stermg more than . 1% LEL (2,100 ppm as
propane). _

_'Eqbipment for Fuel Dispensing

Actual or simulated fuelings of motor vehicies shall be used to determine the
efficiency of the system. Use 55 galion steel drums for simulated vehicle fuelmg
with a vehicle fill pipe permanently attached {welded) to the drum cap. The flﬂ
pipe is to have one 1/4 inch stainless steel tube to allow for pressure
measurements of the fill spout during filling. Drums shall have a three inch fill
cap and a one inch vent plug. The drum and fillpipe assembly shall be. leak free
at normal vapor recovery system pressures. .

6  CALIBRATION PROCEDURE

A record of ail ¢alibrations shall be _maintained :

6.2

6.3

6.4

- Analyzers .

_ Foliow the manufacturer s lnstructlons concernmg warm-up time and

adjustments. On each test day prior to testing, zero the analyzer with a zero
gas and span with a known concentration of calibration- ‘gas at a level near the
highest concentration expected. Perform an intermediate zero and span
calibration approximately 2 hours after the initial calibration and at any time a
calibration drift is evident. Check for zero and span calibration drift at the end of
the test period. All calibrations and adjustments shall be documented.

Volume Meters

Meters shall be calibrated on an annual basis.

Pressure Transducers

Calibrate pressure transducers. prior to testing and immediately following the test
period with a static pressure calibrator for a range of -3 to + 3 inches water or -
appropriate range of operation. -
Temperature Transducers

Calibrate temperature transducers every six months using ambient air, the

temperature of which is determined by a NIST traceable mercury-glass
thermometer.
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7  PRE-TEST PROTOCOL

7.1

7.2

7.3

Location of Test Site

Prototype systems will be located within 50 miles of Sacramento for testing.
Other locations may be accepted at the discretion of the ARB Executive Officer.

Specification of Test, Challenge, and Failure Modes
The specification. of test, challenge, and failure modes such as the number of

liguid transfer episodes, volume and volumetric rate of liquid transfer, storage
tank volumes, etc. shall be dene according to the principles of CP-205 § & for

the testing and evaluation of vapor recovery equipment.

System and Facility Preparation

System equipment and components shall be completely operational and any
storage tanks involved in the test shall be filled to the appropriate volume a
minimum of 24 hours prior to the scheduled test.

In addition, the system and facility shall be prepared to operate according to any

specified test, challenge, and failure modes.

8 TEST PROCEDURE

The facility and system shall be prepared to operate according to any $pecified test,
challenge, and failure modes.

In this section, the term "vent" and the specified procedures for testing vents shall .
also apply to any assist processor with which such procedures are compatible.
Procedures are also specified for incinerater type assist processors. Any assist
processor which is incompatible with the application of these proecedures shall not be
certified until the compatibility requirements of the certification procedures are met.

8.1

8.1.1

- 8.1.1.1

Test Locations
Figure 1 illustrates mass flux test locations.
Test Point 1 {Nozzle Sleeve)
Sleeve Test Procedure
The sleeve temperature and. pressure measurements must be taken
from a sample manifold attached to the inlet of the volume meéter on

the sleeve sampling system. The hydrocarbon sample shall be taken
at the exhaust side of the volume meter.

PROPOZSED TP-205.2 page 8
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8.1.1.2

8.1.2

8.1.3

The sleeve must be sampling around all potential vapor leak paths at
all times during testing including:

{13 dispensing periods; and

{2) "idle nozzle" periods fo!ldwing dispensing' périodé 'Qntii the
hydrocarbon concentration falls below a concentration of
100 ppm. o . :

The test period for a given fueling shall bé,from the start of (1) to the
end of {2} above. ' :

The sleeve must always be at the fillpipe/nozzle interface for sample -
collection during dispensing. '

-Samp'le at a nominal flow rate of 5 cfm, or less sdbject tothe
requirement that the sleeve leak check is less than 0.1% LEL
(2,100 ppm as propane). : : ' B

Sleeve Lea,k. Check Procedurg -~

At least once during each dispensing and each following idle nozzle
period, readings must be taken with a lsak detector per EPA Method
21. if possible, adjust the sleevs so0 that readings are below 0.1%
LEL (2,100 ppm as propane} within one inch {2.5 cm) outside the
sampling sleeve. : T Lo _

| Test Point 2 (Vapor Return Line}

The vapor return line sample and temperature and pressure measurements
must be taken from a sample manifold attached to the inlet of the volume
meter which has been inserted at a break in the vapor raturn line. The
break is usually at the vapor hose connection to the vapor riser from under
the pavement. When options are avaiiable, the sampling location shall be
the shortest practical downstream distance from the nozzle to minimize
vapor condensation upstream of the sampling location. Unaltered sample
shall be returned to the sample manifold. -

Test Point 3 {Vent and/or Assist Processor)

The vent and/or the assist processor sample and temperature and pressure
measurements must be taken from a sample manifold attached to the infet
side of the volume meter which has been inserted at a break in the vent
line or at the exhaust side of a assist processor. The operation of test
equipment shall not interfere with the normal operation of any valve or .
vent. Unalterad sample shall be returned to the sample manifold.

Data for calculating vent and/or assist processor emissions shall be

collected for a time following completion of the portion of the test involving
specified facility operations. The determination of the appropriate duration
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8.1.4

8.1.4.1

for such data collection shall be made by the ARB Executive Officer based
on an engineering evaluation of data collected during and after the
specified facility operations.
Test Point 4 (Vapor Incinerator)
Specific procedures are provided below for testing incinerators due to the
complexity of such testing. Other types of assist processors, e.g.
adsorbers, are tested by the more conventional hydrocarbon sampling and
analytical procedures specified in other sections.
Incinerator Performance Specifications
Incinerator emissions shall be determined using the procedures of EPA
M-2B, as outlined in this procedure, including any additional
requiremerits provided below.
Any incinerator shall be evaluated and tested to establish:

(1) a performance specification for carbon monoxide {CO)
emissions and

{2) performance specifications for other critical incinerator
‘operating parameters per CP-201 § 3 which requires, in
part:

The results of evaluation and testing of the system, documenited in
the certification test report, shall include:

{1} the identification of such critical system operating
parameters,

{2} the performance specifications for such critical system
operating parameters, and

(3) the specification of requirements for indicating gauges,
detection devices, and alarms. '

Challenge and failure mode testing shall. be performed to establish
system sensitivity to and performance specifications for the following
variables: '
{1) storage tank ullage at start of liquid transfer
(2)  volume and volumetric rate of liquid transfer

{3) number of nozzles in simultaneous use and

(4) individual nozzle dispensing rates;
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8.1.4.2

: Com‘plia’néé with the incinerator performance specifications shall be

determined per CP-201, as applicable.
incinerator Sampling Parameters

A preliminary evaluation of incinerator operation shall be conducted to
determine data collection intervals for time and parameter magnitude .
for each parameter. Such intervals shall be chosen to provide -
calculated estimates of incinerator mass emissions factors which-
differ by no more than + 10% from actual, based on engmeenng
1udgment :

Data f_or-each- parameter shall be _collec_:ted_on such interva!s.
Collect and record incinerator data for all of the parameters reqmred

to make a determmat:on per EPA M-2B, with additional reqwrements ‘
for auxmary fuel to expand the appllcabillty of EPA M- ZB

Vin = . total mlet volume entermg vapor mc:nerator
o {SCF) -
:Vfaei';'gw_ Jinlet volume from th.e_ facility vapor s_pacé_ {SCF)
Vil = inlet volume of auxiliary fuel {SCF)
- Vout ) = vapor incinerator outlet volUme (SCF);‘,- |
N = number of carbon atoms in each molecule of
calibration gas
[HC)tagitiey = hydrocarbon concentration of inlet volume from
the facility vapor space (volume fraction)
[HCl;,ey = hydrocarbon concentration of auxiliary fuel
C (volume fraction)
[HCl,,. = vapor incinerator outlet hydrocarbon
concentration (ppm}
[CO,) = . vapor incinerator outlet carbon dioxide
concentration (ppm)
[CO] = vapor incinerator outlet carbon monoxide

concentration .(ppm)

Based on an engineering evaluation of a subject incinerator, the ARB
Executive Officer may allow simplifying assumptions to be used in
place of actual data collection. For example, for auxiliary fuel, it is
often possible to use data from the fuel supplier.
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8.1.4.3

8.1.4.4

8.1.4.5

Incinerator Visual Inspection

Visual Inspection. Any visible emissions except for steam, from vapor
incinerators are an indication of poor combustion. An incinerator shall
not emit air contaminants (not inciuding moisture) in such a manner
that the opacity of the emission is greater than 10 percent for a
period or periods aggregating more than one minute in any 60
consecutive minutes; or greater than 40 percent opacity at any time.
Should such visible emissions from the exhaust be detected, the
control system is unacceptable and the problem must be corrected
and an application made to the ARB Executive Officer for
reconsideration for certification.

Incinerator Exhaust Sample Location

The vapor incinerator exhaust sample must be taken from the exhaust
stack down-stream of the burner far enough to permit complete
mixing of the combustion gases. For most sources, this point is at
least eight stack diameters downstream of any interference and two
diameters upstream of the stack exit. There are many cases where
these conditions cannot be met. The sample point shall be no less
than one stack diameter from the stack exit and one stack diameter
above the high point ¢of the flame and be at a point of maximum
velocity head. ‘

In addition to measurements taken during dispensing episodes, The
incinerator parameters shall be measured for at least 12 hours
beginning at the end of the last dispensing period. Any emissions
measured during this period shall be included in the calculation of
Phase li system efficiency. 3

Incinerator inlet Sample Location

The vapor incinerator inlet sample and téemperature and pressure
measurements must be taken from a sample manifold attached to the
inlet side of the volume meter which has béen inserted at a break in
the inlet line. The installation of test equipment shall not interfere
with the normal operation of the vapor incinerator. Unaltered sample
shall be returned to the sample manifold. :
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8.2

8'3 :

8.4

General Sampliﬁg Parameters

The test team shali collect and record frequent periodic or continuous
measurements of the following sample gas vanables shown in hexagon outllnes :
in Figure 1:

HC | ._g 'Hydfocarbon Con&__:eﬁtratio.hh .

- Co = Carbon MonOxiae_ lenc_éntration
co, = C:érbon Dioxide Concentration -
v = Volume |
P Sl Pressure

Temperature -
Other Sampling Pa__ram__eters-.
Stored Fuel

Tem pe_ratu're :

- Test Point 1 (Nozzle Sleeve)

Dispensed Fﬁelz Volume

Temberature of gasoline in steel.drum

Pressure in fiﬁpipe during simulated fuelings
Test Point 3 (Vent and/or Assist Prdcessor)

Valve Cracking Pressure.

Dispensing Procedure

{1} Remove cap from fillpipe, insert gasoline dispensing nozzle into fillpipe and

lock in place. Push collection sleeve over nozzieffilipipe mterface and .
assure proper fit. ‘

(2) Record initial volume, pressure -and temperature at the volume meter -
attached to the interface sleeve collection pump.

{3) Start interface sieeve collection pump and stop watch simultaneously.
{4) Dispense 10 to 20 gallons of gasoline at the maximum flowrate. Indicate

on charts and/or other data print-outs the point at which fueling
commences. Leaving the sleeve attached, remove the nozzle from the
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9

9.1

9.2

(%)

(6}

(7)

{8)

fillpipe and hang the nozzle on the dispenser. If it is not possible to hang
the nozzle with the sleeve attached, it shall be held in a position at the

same height and angle as if it were hung on the dispenser. Cap the fillpipe.

Continue to operate the interface sleeve collection pump for a total of two
minutes or until the sleeve concentration has dropped to below 100 ppm,
whichever is greater. This is both convenient and provides an adequate
period of time to draw the hydrocarbon vapors that may be vented from
the nozzle bellows.

Stop the interface sleeve collection pump and the stopwatch
simultaneously. Record the final volume, temperature and pressure at the
volume meter and the total pump run time. The sample pump for the

“sleeve hydrocarbon analyzer may be stopped when the sleeve collection

pump is stopped since the sample extraction may cause the volume meter
to continue moving.

Repeat procedure at 10 to 30 minute intervals until the required throughput
has been.achieved in order to check the emissiens throughout the day:

The fueling procedure may be used with automobiles or simulated with 55
gallon steel drums as required. ~ When using the steel drums to simulate

automobile fuelings, condition each steel drum with 10 gallons of gasoline
prior to use of the drum for the simulated fuelings. The steel drums shall

be protected from direct sunlight by the use of ‘a canopy.

QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

‘Analyzers

Perform a comprehensive calibration in the laboratory every six months. Check
the analyzer with several known concentrations of calibration from reference
cylinders to determine linearity.

Calibration Gases

Calibration gases are classified into three types:

{1) Standard Reference Materials

These are primary standards to which all other standards shall be
traceable. For any substance for which no standard reference material
is obtainable, a calibration gas of the highest level of accuracy and
precision obtainable shall qualify as a standard reference material,
subject to approval by the ARB Executive Officer.

A standard reference material, which normally is kept at a main

laboratory, qualifies as an intermediate standard and as a working
~ standard, too.
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9.3

{2} - Intermediate Standards

These are secondary standards which shall be assayed versus the
corresponding NIST-SRM once every six months with a concentration
difference which is no more than one percent of the results for the
NIST-SRM. An intermediate standard container which does not meet
its assay requirement shall be taken out of service. To re-enter
service, the intermediate standard container shall be recharged and
meet its assay requirement. '

An intermediate standard, which normally is kept at a branch
laboratory or a shop, qualifies as a working standard, too.

(3} Working Standards

These are tertiary standards which shall be assaved versus the

corresponding intermediate standard before every test with a ‘

concentration difference which is-no more than one percent of the

results for the intermediate standard. A working standard container .

which does not meet its assay requirement shall be taken out of

service, To re-enter service, - the working standard contamer shall be
: recharged and meet its assay reqmrement

A workmg standard normaliy serves for fuetd calabrataon and testmg

- All caiibrations shall be performed with a cahbratlon gas of at Ieast worklng _

standard ‘quality. Any cylinder is to be recharged-or taken out of service when
the cylinder pressure drops to 10 percent of the original pressure.

Information on calibration gas containers shall be entered into a permanent log
identifying each container by serial number. Sufficient information shall be
maintained 1o allow a determination of the compliance status of each cahbration
gas per these requirements; such information shall include for each contamer,
but not be limited to each:

{1} date put in service,
{2) assay resuit, and
{3) date taken out of service.

Volume Meters

Standard methods and equipment shall be used to calibrate the meters on an '
annual basis. T_he‘caiibration curves are to be traceable to NIST standards.
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11

11.1

11.1

RECORDING DATA
Written data records must be kept during testing and kept by chain of custody.

Written data records must contain all information used to calculate and report final
results.

These written data records must be kept permanently filed and available for
inspection. : ‘

The final results must be verifiable by recalculation from the written data records.

CALCULATING RESULTS

Nate: In addition to other required calculations, vapor recovery system test results
shall be calculated in units of pounds of hydrocarbon emitted per thousand gallons
of fuel transferred for any results which are expressible in such units.

Calculate all efficiency results to the nearest 0.1%.

In this section, the term "vent" and the specified procedures for calculating results
from vent data shall alse apply to any assist processor with which such procedures
are compatible. Procedures are also specified for incinerator type assist processors.
Any assist processor which is incompatible with the application of these procedures
shall rot be certified uritil the compatibility requirements of the certification
procedures are met.

General Nomenclature

Figure 1 illustrates some parameters specified in the calculations.

A Parameters

General parameters are listed below, other parameters are defined in the
. calculdtions or alternative procedures:

[HCE = -hydrocarbon concentration {volume fraction),
Vin = . measured volume of gases and vapors,

P = pressure, and:

T = temperature.
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. For any dispensing episode:

D = volume of liquid dispensed, and
At = - elapsed time of dispensing.
11.1.2 . Subscripts

Subscripts: shall be used to dlstlngursh parameters and modes of
measurement €.g.: : _ _

F'{'s‘ﬁ,'ﬂ = value of parameter "P" for.subinterval "s" of -

dispensing episode "e at test poant "t

Any or all of these subscripts may modrfy a parameter, and for
consrstency, subscnpts will appear in the order grven above, e. g
F-’{{a 0 & vaiue of parameter npr for drspensmg eplsode' “e" at
- test pomt "t"; and : ~

P = value of parameter "P" for an entire test at test pomt
t" ’ . ) :
112 Standardization and Calibration of Parameters
11.2,1 Volume Stahdardiiation'f '

Directly measured volumes (such as those directly measured for
Test Points 1, 2, and 3) shall be standardized as follows: -

v = Vn (523) [Pb ' (%5)] |
T 29.92
where
1% =  volume corrected to standard conditions {ft3).
v, = measured volume (ft%),
P, = barometric pressure (in. Hg).
p 7 - = differential pressure in sample line (in. water gauge).
T = temperature of gas stream (°R). |
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11.2.2

11.2.3

11.3

11.3.1

1 1 -3-2_

11.3.3

11.3.4

Concentration

Each measured concentration of gas and vapor shall be cérrected for any

analyzer zero andior span drifts and shall be expressed s 4 veliime

fraction {i.e. % or ppm).

Mass

‘Masses shall be calculated from calibration data arid measurements as

follows:
) MWy -
m (38.5) ¥ [HC]l x
-where:
m = mas‘ss--(lbm)
MW = molecular weight:'6‘f~-ééiiﬁ’r‘é“ti6h Gas: (b /ib-mole)
38% = standard volume: of oive: Ib—mo!e ‘at 528°R and 29.92
in. Hg

Note for manual dita reduction: In general, IHCY, 5 will stabilize toa
-steady value during a-dispensing interval.. If this is not the'caké, break Vi, ﬂ

into "s" subintérvals-and calculate:

m(a't-] = (gn;,;) E ([HC}(S e-t) X V(S @, ﬂ)

Volume Calculations

Volume for Test Point 1 {Nézzlé Sléeve)’
This volume is directly measured and:shiall-be staidardizéd per§ 11.2.1.
Volume for Test Poiiit 2 (Vapor Réturiv Liré)

This volume is directly measured and:-shall be standardized per § 11.2:1.

. Volume for Test Point 3 (Vént and/or Asgist Processor)

This volume is directly measured and shisll b standardizeéd pér s 11.2.1.

Volume for Test Point 4 {Ihcinerator).
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i 1_.3;4. 1 _ Prelimina’ry' I'ncinerator 'Olutlet' Volume Caiculations
- Note the possiblit'y for simplifying Jas$umptions described in § 8 --1 4.2,

Before calculating the vapor mcmerator outlet volume calculate the '
o followmg prellmmary values . -

(1) mlet volume from the facility vapor space
_ Any inlet volume from the facility vapor space entermg the
-vapor incinerator is directly measured and shall- be
'standardlzed per § 11 2 l '
{2} inlet volume auxlluary fue’l
_Any inlet volume from auxiliary fuel entermg the vapor
o 'mc:nerator is dlrectly measured and shall be standardized
per § 11 2.1, |

(3) ,total inlet volume entermg vapor mcmerator

. Vll’l L= Vfaclllty + Vfuel

' 'Vin = total mlet volume entenng vapor
incinerator (SCF)

Vigciity =  inlet volume from the fac:l:ty vapor
space lSCF)
Vil o= iniet volume of auxiliary fuel (SCF)
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(4) inlet hydrocarbon concentration.

[HCl;,

(N IHC ) facility. Vi

ty} *+ (N-[HCliyel. Viuet)

where:

[HCI-faoili.W )

{03 PN

Vi

inlet -hydrocarbon concentration
entering. vapor incingrator. (ppm)

riumber of carbon-atoms-in each
molaculé. of .calibration gas

hydrecarbon conicentration of
inlet volume. from thie:fagility.
vapor-space. (volume:fragtion}

hydrocarbon concentration of
auxiliary fuel (voluime fraction)
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: 115.._3.‘_4'.'2 : “Final Incinerator Outlet' Volume Calculations

Calculate any vapor incinetator outlet volume usmg the followmg

equation:
- Tout SN THCT ¢ + [CO5l +[COT- 300
~ where:
Vour = vapor lncinerator Outlet volume lSCFl'
N - = number of carbon atoms in each molecule of
Co cahbratlon gas
[HC]out = vapor incinerator outlet hydrocarbon
concentration (ppm) :
: [CQZ} = vapor incinerator outle_t carbon leXIde
' ' concentratlon lppm)
[col = vapor mcmerator outlet carbon monomde
B - concentration (ppm)
300 = assumed background concentration (ppm) of
: C02
11.4 Dispensing Facility Vent Calculations

Vent emissions of HC at a dispensing facility must be apportioned to each
dispensing episode on.a proportional basis of dispensed volume.

11.4.1 Total Vent Emissions
Total vent emissions for all dispensing episodes:
mg = HC mass through mass fiux area 3 {vent)

lf the ARB Executive Officer determines that a portion of m5 is due to
Phase | activity, then M, may be diminished by that portlon
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11.4.2

11.56

11.5.1

Apportioned Vent Emissions
For any Dg:
f(Da,ms) = the fraction of vent emissions assigned to each

dispensing episode on a proportional basis of
dispensed volume.

(Isqmd volume dlspensed), _
all Ilqmd volume dispensed during flux of ms)

Mye,3) = mg X f:(D;a;ma)

Individual Dispensing Episode Calculations

Processor and incinerator emissions of HC at a disperising tacility must be

apportioned to each dispensing episode on a proportional basis of dispensed
‘volume. Use the same apportionment algorithm as for the vent eriiissions above.

The term "dispensing episode” is used here 10 generalize the. appllcabll:ty of

these procedures.

Unless otherwise specified by the certification process, a dispensing episode
starts with the removal of a nozzle from a dispenser and ends with thé start of

‘the next dispensing episode when the nozzle is.removed again.

It is assumed that dispensing is into a vehicle fuel tank with a fillpipe test point
~and a vapor return line test point, but these caleulations also apply to, for
‘example, dispensing into surrogate tanks such as 55 gallon drums.

Mass through a Given Test Point
For any dispensing ‘episode:

Mg 4 = HC mass through a given test point
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11.5.2

Ihdividual ‘Di_spensing Episode Calculations

If an engineering evaluation determines that individual dispensing episode
efficiencies are necessary to characterize the performance of a system, _
then Eeach dlspensmg episode effuc:ency, E.. #5 can be calculated from the

individual m g 3:

C Mygay - Mgz + M
E - 0,20 ~ IMe,3) * Mg )] X 100%
dmgzy ¢ e, bl

where:
M,y = the mass flux through openings at the dlspensmg
' mterface
Mez =  the mass flux through the vapor return line;
Mie.3) = the mass flux through the vent and/or the assust
processor and :
Mg, 4}' = the mass flux through the vapor mcmerator

Effncnency Test Result Calculatlon

Note that the two calcu[atlons prov:ded be!ow will not necessanly yleld the

‘same result.

| The calculation of § 11.6.1 shall be used whenever each of the "n" dispensing

episodes is a statistically weighted representative of a group of dispensing
episodes. This is the case when TP-201.2ais used to determine a matrix of
dispensing episodes, each of which is linked to a vehicle which represents a
portion of the fleet based on vehscle mlles traveled.

The calculation of § 11.6.2 may be used whenever each of the "n" dispensing
episodes is not intended to be a statistically weighted representative of a group

- of dispensing episodes. This approach will fail to characterize the in-use system -‘

efficiency unless the performance of a system is the same for every dispensmg
eplsode _

" For example, consider a first kind of dispensing episode (Case "A" with 92%

efficiency) which occurs for 2/3 of all liquid transferred and a second kind of
dispensing episode (Case "B" with 98% efficiency) which occurs for 1/3 of all
liguid transferred; and assume that all tests are for the same amount of liquid
transferred. : :

Combined with a statistical weightihg procedure, such as TP-201.24, § 11.6.1

would correctly yield 94%, because two tests would be done for Case A and
one test would be done for Case B.
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Without a statistical weithting procedure, § 11.6.2 would incorrectly yield 95%
and result in inappropriate certification of the system at a 95% performance
standard.

11.6.1 Calculation Using Individual Dispensing Episode Efficiencies

For the tested vapor recovery. equipment, the efficiency test result, E, for
this procedure is: '

where "n" is the number of dispensing episodes.
11.6.2 Calculation Using Test Point Masses

For the tested vapor recovery equipment, the efficiency test result, £, for
this procedure can be calculated from the lndlwdual Mye,1)°

T, .-
Em:a 2" [E'—ﬂls@-a) # ;m(e4;]

J x 100%

[2 Mig,2) * E Mye, 1)]

where n" is the number.of dispensing episodes.
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REPORTING RESULTS

-' _ Note: In addition to other required results, vapor recovery system test results shall

| be reported in units of pounds of hydrocarbon emitted per thousand gallons of fuel
transferred for any results which are expressible in such units. ' '

13

Report all efficiency results to the nearest 1%.

Results shall be reported as specified in CP-2085.

ALTERNATIVE TEST PROCEDURES

" Test procedures, other than specified above, shall only be used if prior written

- approval is obtained from the ARB Executive Officer. In order to secure the ARB

Executive Officer’s approval of an alternative test procedure, the applicant is

. responsible for demonstrating to the ARB Executive Officer's satisfaction that the.

14

i5

- alternative test procedure is equivalent to this test procedure.

(1) . Such approval shall be granted on a case-by-case basis only. Because of-
' the evolving nature of technology and procedures for vapor recovery
systems, such approval shall not be granted-in ‘subsequent cases without a
new request for approval and a new demonstration of equivalency.

(2) Documentation of any such_apbrovais, derhonstrations, and approvals shall

be maintained in the ARB Executive Officer’s files and shall be.made
available upon request. '

REFERENCES

This section is reserved for future- specification.

FIGURES

Figure 1 is a schematic drawing showing some of the test location details for novel
facilities. : ' ' : : _

See TP-201.2 for further details on sleeve testing.
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Article 5. Gasoline Vapor Control
(Heading of Anicle 3 amended by Stats, 1576, Ch. 1095

41950. (a) Excepr as provided in subdivisions (b) and (&), no person shall
install or maintain any stationary gasoline tank with a capacity of 250 gallons or
more which is not equipped for loading through a permanent submerged fiil pipe,
unless such tank is a pressure tank as described in Section 41951, or is equipped
with a vapor recovery system as deseribed in Section 41952 or with a floating roof
as described in Section 41953, or unless such rank is equipped with other appararus
of equal efficiency which has been approved by the air pollution control officer in
whose district the 1ank is located. .

{b} Subdivision (a} shall not apply to any stationary tanks installed prior to
December 31, 1970. '

{c) For the purpose of this section, "gasoline" means any petroleum distillate
having a Reid vapor pressure of four pounds or greater. :

(d) For the purpose of this section, "submerged fill pipe” means any fill pipe
which has its discharge opening entirely submerged when the liquid level is six
inches above the bottom of the tank. "Submerged fill pipe,” when applied to a tank
which is loaded from the side, means any fill pipe which has its discharge opening
entirely submerged when the liquid level is 18 inches above the botiom of the tank.

(¢} Subdivision (a} shall not apply o any stationary tank which is used

primarily for the fueling of implements of husbandry.
(Added by Stats. 1975, Ch. 957.) :
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41951, A "pressure tank” is a tank which maintains working pressure
sufficient at all times to prevent hydrocarbon vapor or gas logs to the atmospliere.
(Added by Suais, 1975; Ch. 937.)

41952, A "vapor recovery system” consists of a vapor- gathering system
capable of collecting the hydrocarbon vapors and gases dlscharged and a vapor
disposal system capable of processing such hydrocarbon vapors and gases so as 1o
- prevent their emission ingo: the atmosphere, with all tank gauging and sampling

“devices gasncrht except when gauging or sampling is taking place.
-(Added by Stats. 1975.-Ch. 957.)

41953, A “floating roof” consists-of a pontoon-type or d_ouble-dc'dk-'type--foof,
resting. on the sutface of the lquid contents and equipped with-a closure seal, or
_seals, 1o close the space between the roof edge and tank will. The conirol
equipment required by this section shall not be used if the gasoline orpetroleumn
(distillate has a vapor pressure of 11.0-pounds per square inch absolute or greater
under actual storage conditions. All-tank gauging-and sampling devices shall be
gastight except when gauging or sampling is taking place.

(Added by Swats, 1975, Ch. 957.)

41954. (a). The state board shall adopt procedures for determining the
compliance of any system designed for the control -of gasoline vapor emissions
during gaseline macketing operations, including storage and transfér operations,
-with performance standards which are reasonable and necessary to achieve, or
maintain any applicable ambient air -quality standard.

_ {b) The state board shatl, after public hearing, adopt additional performance
stapdards which are reasonable and necessary te ensure that systems for the control
«of gasoline vapors-resulting from motor vehicle fuelirg operations do not cause
excessive gasoline liguid spillage when used in 2 proper manner, To the maximum
extent practicable, the additional performance standards shall allow flexibility-in the
design of gasoline vapor recovery sysiems and their components.

(c) The state board shall certify any gaseline vapor control system, upon its.
determination that the system, if properly instailed and rmaintained, will meet the
requirements of subdivision (a). The state board shall epumerate the specifications
used for issuing such cersification. After a system has been certified, if
circumstances beyond contrel of the state board cause the system to nio longer meet
the required specifications, the certification may be revoked or modified.

{dy The state board may tést, or contract for testmg, pasoline vapor control
sysiems in order to certify them. :

~ {e) The state board shall charge a reasonable fee for cértification, not to
exceed its estimated costs therefor. Payment of the fee shall be a condition of
certification. : '
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{(f) No person shal! offer for sale, sell, or mstal! a new or rebuilt gasoline |
vapor control system, or component parts therecf, unless the systém has been |
certified by the state board and is clearly identified by a permanent. 1dent1ﬁcat10n
of the certified manufacrurer or rebuilder. :

(g) To the extent autherized by other provisions of iaw any district may adopt
stricter procedures and performance standards than r_hose adopted by the'state board

_pursuant 1o subdivision (a).

() With respect to those vapor recovery systems subject to certification by d’le
state board, there shall be no criminal or civil proceedings commenced or
maintained for failure to comply with any statute, rule, or regulation requiring a
specified vapor recovery efficiency if the vapor control equipment which has been
ustalled to comply with applicable vapor recovery requirements has been:

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

(2) Installed, ‘operated, and mamtamed in accordanc:e w1th the instructions of
the equipment manufacturer. :

R )] Notwithstanding subdivision (2, until the time that more than one system,
including at least one balance-type system, is certified under the standards adopted
by the state board pursuan: to subdivision (c) and by the Division of Measurement
Standards pursuant to subdivision {(¢) of Sectlon 41956 gasohne vapor comtrol
systems which have ‘béen installed and are operating in-compliance with -the
requirements of the Bay Area Alr Quality Management District shall be exempt
from any requirements for rerrofiting those sysiems with new or additional
equipment for the purpose of achieving greater vapor recovery efficiency. All-
necessary replacement parts shall be those certified by the state board. In all other
areas of the state, the state board may implement its reguilations adopted pursuant

to subdivision (a).
(Amended by Stats, 1985, Ch. 509, Sec. 1)

References at the time of pubhcanon (see page iii):

Regulations: 17, CCR, sections 94000-94004; 94006, 94007

41955, Prior to state board cenification of a gasoline vapor control system
pursuant to Section 41954, the manufacturer of the system shall submit the system
to, or, if appropriate, the components of the system as reguested by, the Division
of Measurement Standards of the Department of Food and Agriculmre and the State

Fire Marshal for their cerification.
{Added by S$tats. 1976, Ch. 1030.)

41956. (a) As scon as possible after the effective date of this section, the
State Fire Marshal and the Division of Measurement Standards, after consulting
with the state board, shall adopt rules and regulations for the certification of
gascline vapor control systems and components thereof.
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{b) The State Fire Marshal shall be the only agency responsible for
determining whether any component or system creates a fire hazard. The division
shall be the only agency responsible for the measurement accuracy aspects,
including gasoline recirculaticn of any component or system.

(c) Within 120 days after the effective date of this subdivision, the Division
of Measurement Standards, shall, after public hearing, adopt rulés and regulations
containing additional performance standards and standardized certification and
compliance test procedures which are reasonable and hecessary to prevent gasoline
recitculation in systems: for the control of gasoling vapors resulting from rhotor

vehicle fueling opérations.
{Amended by Stats. 1981, Ch. 502.)

41956.1. (a) Whenever the state board, the Division of Measurement
Standards of the Departmerit of Food and Agriculture, or the State Fire Marshal
Tevises performance or certification standards, any systems or components thereof
certified under procedures in effect prior to the adoptioni of revised standards and
installed prior to the effective date of the revised sianddrds may cofitinue to be used
in gasoline marketing operations for a period of four years after the effective date
of the revised standards. However, all fiecessary repair or replacemerit parts or
components shall be certified and may meet the most recent certification and
-petformance standards once compatible répair or replacement parts become
‘commercially dvailable.

(b} Notwithstanding subdivision (a), whenever the State Fire Marshal
determines a system or compohent thereof creates a hazard to public heéalth and
welfare, he may prevent use of the particular system ¢r component.

(c) Notwithstanding subdivision (a), the Division of Measurement Standards
may prohibit the use of any system or component thereof if it determines on the
basis of test procedures adopted pursuant to subdivision (c) of Section 41956, thiat
use of the system or component will result in gasoline recirculation.

(Added by Stats. 1981, Ch. 902.)

~ 41957. The Division of Occupational Saféty 4nd Health of the Departmént of
“Industrial Relations is the only agenicy responsible for deterniining whether diy
gasoline vapor control system, or component thergof, créatés a safety hazard ottiér

than a fire hazard.
If the division determines that 2 system, or coniponeit thereof, credtes a safety
~hazard other thari a fire hazard, that system or compongnt may 1ot be used uniil the
division has certified that the system or coripoteiit, as the case may be, ddéés not

- ¢reate that hazard.
“The division, in consuitation with the state. board shall adopt the nécessary

rales and regulations for the certification if the certification is required.
{Amended by Stats. 1981, Ch. 714.)
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the Division of Measurement Standards shall certify ariy system or component
which complies with their adopted rules and regulations. Any one of theé state
agencies may certify a system or component on the basis of results of tests
performed by any entity retained by the manufacturer of the system or component
or by the state agency. The requirements for the certification of a $ystem Or
component shall not require that it be tested, approved, or listed. by any private
entity, except that certification testing regarding recuculauon of aasolme shall

include testing by an independent testing laboratory.
{Amended by Stats. 1982 Ch. 466, Sec. 72.)

41959. Certiﬁcation testing of gasoline vapor control systems and their
components by the state board, the State- Fire Marshal, the Division of
Measurement Standards; and the Division of Occupational Safety and Health may -

be conducted simultaneously, .
{Amended by Stats. 1981; Ch. 7143

References at the time of publication {see page iii}: -

' Regulations: 17, CCR, sections 94000-64003

41960 Ceruﬁcanon of a gasohne vapor recovery svstem for safery and
measurement accuracy by the State Fire Marshal and the Division of Measurement
- Standards and, if necessary, by the Division of Occupational Safety and Health shall
permit its installation wherever required in the state, if the system is also certified
by the state board.

Except as otherwise provided in subdivision (f) of Section 41954, no jocal or
regional authority shall prohibit the installation of a centified system without
obtaining concurrence from the state agency responsible for the aspects of the

system which the local or regional authority dlsapproves
(Amended by Stats. 1981, Ch. 714.)

References at xhe time of publication (see page iii):

Regulatons: 17, CCR, sections 94000-94003

41960.1, (a) All vapor control systems for the contro] of gasoline vapors
resulting from motor vehicle fueling operations shall be operated in accordance with
the applicable standards established by the State Fire Marshal or the Division of
Measurement Standards pursuans to Sections 41956 to 41958, inclusive.

{b) When a sealer or any authorized employee of the Division of Measurement
Standards determines, on the basis of applicable test procedures of the division,
adopted after public hearing, that an individual system or component for the control
of gasoline vapors resulting from motor vehicle fueling operations does not meet
the applicable standards established by the Division of Measurement Standards, he
or she shall take the appropriate action specified in Section 12506 of the Business
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the applicable standards established by the State Fire Marshal or the Division of
Measurement Standards pursuant to Sections 41956 to 41958, inclusive.

{b) When a sealer or any authorized employee of the Division of Measurement
Standards determines, on the basis of app]icable test procedures of the division,
adopted after public hearing, that an individual system or component for the control
of gasoline vapors resulting from motor vehicle fueling operations does not meet
the applicable standards established by the Division of Measurement Standards, he
or she shall 1ake the appropriate action specified in Section 12506 of the Business
and Professions Code. ‘ - '

(c) When a deputy State Fire Marshal or any autherized employee of a fire
district or local or regional firefighting agency determines that a component of a
system for the control of gasoline vapors resulting from motor vehicle fueling
operations does not meet the applicable standards ‘established by the State Fire
Marshal, be or she shall mark the component "out of order.” No person shall use
or permit the use of the component until the component has been repaired,
replaced, or adjusted, as necessary, and either the EDIilPDnenl has been inspected
by a represeniative of the agency employing the person originally marking the
component, or the person using or permitting use of the component has been
expressly authorized by the agency to use the component pending reinspection.

(Added by Stats. 1981, Ch. 902.)

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

' (b) Whenever a gasoline vapor recovery control system is repaired or rebuilt
by semeone other than the original manufacturer or its authorized representative,
the person shall permanently affix a plate to the vapor recovery control system
which identifies the repairer or rebuilder and specifies that only certified equipment
was used. In addition, a rebuilder of a vapor contrel system shall remove any

identification of the original manufacturer where the removal does not affect the
*_continued safety or performance of the vapor control system.

(c) The state board shall identify equipment defects in systems for the contro]
of gasoline vapors resulting from motor vehicle. fueling operations which
substantially impair the effectiveness of the systems in reducing air eontaminants.

{d) When a district determines that a component contains a defect specified
- pursuant to subdivision (¢}, the district shall mark the component "Out of Order”.
No person shall use or permit the use of the compenent untl the component has
been repaired, replaced, or adjusted, as necessary, and the district has reinspected
the component or has authorized use of the component pending reinspection.

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

shall not be subject to lizbility under this division.
{Amended by Suts. 1987, Ch. 592, Sec. 1.)

41960.3. (a)-Each district which requires the installation of systems for the
control of gasoline vapors resulting from motor vehicle fueling operations shall
establish a toll free telephone number for use by the public in reporting problems
experienced with the systems. Districts within an dir basin or adjacent air basin
may enter INto a cooperative program to implement this requirement.. All
complaints recetved by a district shall be recorded on a standardized form which
shall be established by the state board, in consultation with districts, the State Fire
Marshal, and the Division of Measurement Standards in the Departmen: of Food
and Agricuiure. - ' : - T

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

(b} Upon receipt of each complaint, the district shall diligently either

- investigate the complaint or refer the complaint for investigation by the state or

local agency which properly has jurisdiction over the primary subject of the
complaint. When the investigation has been compieted, the investigating agency
shall take such remedial action as is appropriate and shalt advise the complainant
of the findings and disposition of the investigation. ‘A copy of the complaint and

response to the complaint shall be forwarded to the state board.
{Amended by Swats. 1986, Ch. 194, Sec. 1.)

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

vehicle fuel tank is full, may result in spillage or recirculation of gasoline.
(Added by Stats. 1981, Ch. 902.) o

41960.5. (a) No retailer, as defined in Section 20999 of the Business and
Professions Code, shail allow the operation of any gasoline pump from which
leaded gasoline ts dispensed, or which is labeled as providing leaded gasoline,
unless the pump is equipped with a nozzle spout meeting the required specifications
for leaded gasoline nozzle spouts set forth in Title 40, Code of Federal Regulations,
Section 80.22(H(1). ' _ :
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{b} For the purpose of this section, "leaded gasoline” means gasoline which
‘is produced with the use of any lead. additive or which contains more than 0.05
gram of lead per gallon or more than 0.005 gram of phosphorus: per gallon.
(Added by Stass, 1987, Ch, 352, See. 2.}

-41960.6. - (a) No retailer, as defined in subdivisien: (g) of*Sectivn 20999.0of the
‘Business and Professions Code, shall, on or after July 1, 1992, allow the operation
of a pump, including any pump.owned or operated by ihe state, or any county, city
and county, or.city, equipped with a nozzle from which gasoline or diesel fuel is
dispensed, unless the nozzle is equipped with an dperating hold open laich. Any
hold open latch determined to be inoperative by the local fire marshal or district
official shall be repaired or replaced by the retailer, within 48 hours ‘after
notification to the retailer of that determination, to avoid any applicable penalty or
fine.

(b} For purposes of this section, a "hold open-latch” means any device which
is an integral part of the nozzle and is manufactured specifically for the purpose of
~dispensing fuel without requiring the consumer's physical eomtact with the nozzle.

-(c) Subdivision (a)-dees rot apply to nozzles at facilities whith are primarily
-in operation to refuel marine vessels or aircraft.

{d) Nothing in this section shall affect the current authority-of any local fire
‘narshal 10 establish and maintain fire safety provisions for his or her jurisdiction.
-{Added by Stats. 1991, Ch. 468, Sac. 2.)

41961. The Stare Fire Marshal, the Division of Measurement Standards, and
‘the Division of Occupational Safety and Health may charge a reasonable fee for
~certification of a gasoline vapor control ‘system or a component thereof, not to
exceed their respective estimated costs therefor, Payment of the fee may be made
‘a-condition of certification. All money collected by ihie State Fire Masshal pursuant
‘1o this section shall be deposited in the State Fire Marshal Licensing and
Certification Fund established pursuant to Section 13137, and shall be available to
the State Fire Marshal upon appropriation by the Legislature to carry out the
-purposes of this article.
: ~ {Amended by Stats. 1992, Ch. 306, Sec. 5. Effettive Janvary 1, 1993. Qperative July 1, 1993,
‘by Sec. 6 of Ch. 306.)

41962. (a) Nowwithstanding Section 34002 of the Vehicle Code, the state
‘board shall adopt test procedures to determiné the compliance of vapor recovery
systems of cargo tanks on tank vehicles used to -transport gasoline with vapor

emission standards which are reasonable and necessary to achieve or mairitain any -

-applicable ambient air quality standard. The .petéformance -standards ‘and test
procedures adopted by the state board shail be consistent with the regulations
.adopted by the Commissioner of the California Highway Patrol and the State Fire

Ty
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Marshal pu:suant to Division 14.7 (commencmg wnh Sectmn 34001) of the Vehicle
Code. L
{b) The state board may test, or contract for testmg, the vapor recovery :
system of any cargo tank of any tank vehicle used to transport gasoline. The state
board shall certify the cargo tank vapor recovery system upon its determination that
the system, if properly instatled and maintained, will meet the requirements of
subdivision (a). The state board shall enumerate the spec:ﬁcatlons used for issuing
such certification. After a cargo tank vapor recovery system has been certified, if
circumstances beyond control of the state board cause the system 16 no- longer meet
the required specifications, the centification may be revoked or modified.

{c) Upon verification of certification pursuant to subdivision (b), which shall
be done annually, the stare board shall send a verified copy of the certification to
the registered owner of the tank vehicle, whicli copy shall be retamed in the tank
vehicle as.evidence of certification of its vapor recovery system. For each system
certified, the state board shall issue a nontransferable and nonremovable decal to
be placed on the cargo tank where the decal can be readily seen. '

- (d) With tespect to any tank vehicle operated within a. district, the state board
upon request of the district, shall send to the district, free of charge, a certified
copy of the certification and test results of any cargo tank vapor recovery system.
~ on the tank vehicle.

: (¢) The state board may coutract with the Department of the California
Highway Patrol to carry out the responsibilities imposed by subdivisions (b) (c),
and (d).

(f) The state board shall charge a reasonable fee for certification, not to
exceed its estimated costs therefor. Payment of the fee shall be a condition of
ceriification. The fees may be collected by the Department of the California
Highway Patrol and deposited in the Motor Vehicle Account in the State
Transportation Fund. The Department of the California Highway Patro} shall
transfer to the Air Pollution Control Fund the amount of those fees necessary to
reimburse the state board for the costs of administering the certification program.

(g) No person shall operate, or allow the operation of, a tank vehicle
transporting gasoline and required to have a vapor recovery system, unless the
system thereon has been certified by the state board and is instalied and maintained
in compliance with the state board's requirements for certification. Tank vehicles
used exclusively 1o service gasoline storage tanks which are not required to have
gasoline vapor controls are exempt from the certification requirement. '

(b) Performance standards of amy district for cargo tank vapor recovery
systems on tank vehicles used to transport gasoline shall be identical with those
adopted by the state board therefor and no district shall adopt test procedures for,
or require certification of, cargo tank vapor recovery systems. No district may
impose any fees on, or require any permit of, tank vehicles with vapor recovery
systems. However, nothing in this section shall be construed to prohibit a district
from i mSpeCEmO‘ and testing cargo tank vapor recovery systems on tank vehicles for
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the purposes of enforcing this section or-any rule and regulation adopted thereunder
that are applicable to such systems and to the loading and unloading of cargo tanks
~on tank vehicles. ) .

(i) The Legislature hereby declares that the purposes of this section regarding
£argo tank vapor recovery systems on tank vehicles are (1) 10 remove from the
districts the authority to.certify, except as specified in:subdivision (b), such systems
and to charge fees therefor, and (2) to grant such authority to the state board, which
shall have the primary responsibility 1o assure that such systems are operated in
‘compliance with its standards and procedures adopted.pursuant to subdivision (a).

(Amended by Stats. 1982, Ch, 1255, Sec. 2. Operative July 1, 1983, o éarlier, by Sec. 27.5
of Ch. 1253)

“References at the: time of publication (see page. iii):

-Regulations: 17, CCR, sections 94004,-94007
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