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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

PROPOSED D-200 page 13

| refers to the' f|ow rate at wh;ch a transltron oceurs in the slope of the plot _ -

—u



"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}
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"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).-

PROPOSED CP-201 page 5



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.
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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.

PROPOSED CP-201 page 13



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.

PROPOSED CP-201 page 15



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.
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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.
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10 RECORDING DATA

This section is reserved for future specification.
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. = 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

. I/—*\

[



_ 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

PROPOSED TP-201.1 page 15



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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3.1

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
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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.
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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".
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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).
