RESOLUTION NO. _ 340

RESOLUTION Of THE BOARD QF DIRECTORS
OF THE PUGET SOUND AIR POLLUTION
CONTROL AGENCY ADOPTING MODLFIED
PARTICULATE SOURCE TEST PROCEDURES

WHEREAS, Regulation I Section 9.09(f) requires procedures
for source sampling performed in comnection with standards of
Regulation I and II for particulate and gases to be done using
current Environmental Protection Agency requirements or procedures
and definitions adopted by the Board; and

WHEREAS, to conform to current gsafe and less toxic chemical
storage, the particulate measurement procedures currently used
by the Agency have been proposed for modification; and

WHEREAS, the Expanded Advisory Council reviewed and approved
sald source test laboratory procedure modifications; and

WHEREAS, a publiﬁ hearing was held by the Puget Sound Air
Pollution Control Agency Board of Directors on August 11, 1933,
to allow public input and critique on the proposal; and

WHEREAS, the Board deems it necassary to adopt said modifi-
cation to source test procedures; now therefore,

BE IT RESOLVED BY THE BCARD OF PUGET SCUND AIR POLLUTION
CONTROL AGENCY : .

The Board of Directors does hereby adopt the modifications
to the source test procedures, a copy of which is attached hereto

and made a part hereof.

PASSED AND APPROVED by the Board of Directors of the Puget
Sound Air Pollution Control Agency held this 2%~ day of
August, 1983, |

PUGET SOUND AIR POLLUTION CONTROL AGENCY

By .;C;E;?*
Chai

Attest:

B aulll

“EIE Pollution'Control OLficex

Approved as to form:

B

-

e T




Proposed Revised PSAPCA

Particulate Source Test Procedures

Engineering Division

Puget Sound Air Pollution Control Agency
200 West Mercer Streeﬁ, Room 205
P.0. Box 9863
Seattle, Washington 98109

June 9, 1983




I1I.

Procedures for Particulate Source Sampling

Unless otherwise authorized by the Control Officer, all
particulate source sampling performed to demonstrate com-
pliance with the emission standards of Regulation I shall

- be done using current Environmental Protection Agency

Methods 1-35 contained in 40 CFR Part 60, Appendix A, as

modified in Section II of this document.

Procedure for Determining Particulate Matter .in the Impinger
Catch (Back Half) -

The analysis and calculations for Method 5 shall conform to
that described by EPA in the current 40 CFR Part 60, Appendix
A, except that the back half catech shall be included as par-
ticulate matter. The back half weight is the sum of the
impinger catch (organic and inorganic) and the back half
acetone rinse weights,

A. Sample Recovery of the Back Half
1. PFPurging

Whenever S0: interference is suspected, purge the
impingers immediately after the test run is complete
with N or clean air for a minimum of one-~half the
sample volume.

2, Imgingg;lLigyig

Measure the volume of water collected in all impingers
and place the water from the first three impingers

in a container. Thoroughly rinse all sample-exposed
surfaces between the filter and fourth impinger with
water and place in above contailner. |

3. Acetone Rinse | .

Thoroughly rinse all sample-exposed surfaces between
the filter and the fourth impinger with acetone and
place the washings in a tared beaker to dry.

B. Analysis of the Back Half

1. Impinger Liquid Extraction

a. Add 50-100 mz of dichloromethane to the impinger
1iquid.

b. Spin for at least ten minutes.
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a.

Pour the liquid into a separatory funnel and
drain the organic phase into a tared beaker
(organic fraction).

Drain the remaining liquid into a beaker and
repeat Steps a, b, and c¢. Perform the extrac-
tion several times with fresh dichloromethane
until the organic fraction is clear., Keep each
organic extraction in a separate beaker,

Following the last extraction, drain the remain-

ing liquid from the separatory funnel into a
tared beaker (inorganic fraction).

Allow the organic fraction beakers to dry under
a hood at room temperature.

Evaporate the inorganic fraction in such a manner
that the beaker contents do not become exposed
to temperatures greater then 212°F,

Dry weighed beakers containing a sample of the
acetone, dichloromethane and a sample of distilled
deionized water to check for blank weight.

Desiccate organic, inorganic and blank beakers
for at least 24 hours at room temperature in a
disiccator containing silica gel. Welgh to a
constant weight and report the results to the
nearest 0.1 mg. Constant weight is defined in
Section 4.3 of Method 5.

Back Half Acetone Rinse

Dry the acetone rinse in a hood at room tempera-
ture.

Desiccate and weigh the beaker to constant weight
and record, -

C. Reagents

1.

Water

Use distilled deionized water in the impingers and
to rinse all glassware.

Acetone

Use reagent grade, < 0.001 percent residue in glass
bottles.

Dichloromethane

Use reagent grade, < 0.001 percent residue in glass
bottles,




Revised July 12, 1990

STATE OF WASHINGTON DEPARTMENT OF ECOLOGY
SQURCE TEST METHCD 9A

VISUAL DETERMINATION OF OPACITY FOR A THREE MINUTE STANDARD

Principle

The opacity of emissious from stationary sources Is determined
visually by a qualified observer,

Egggedﬁre

The observer must be certifiad in accordance with the provisions of
Section 3 of 40 CFR Parc 60, Appendix A, Method 9, as in effect on
July 1, 1990, which ares hereby adopted by reference.

Tha qualifiad observer shall stand at a distance sufficienc to
provide a clear view of the emissions with the sun orienced in the
140" sector to his back. Consisctentc with maintaining cha above
requirement, the observer shall, as much as possible, make his
observations from a position such that his line of wvision is
approximately perpendicular to the plume.direcction, and when
observing opacity of emissions from rectangular outlets (e.g., roof
monitors, open baghouses, noncircular stacks), approximazaly
perpendicular to the longer axis of the outlet. The observer's
line of sight should not include more than one plume at 3 time when
meltiple stacks ara invelved, and in any case, the observer should
make his observations with his line of sight perpendicular ca the

- longer axis of such a set of muluiple sctacks (s.g., stub stacks on

baghouses).

The obsarver shall racord the name of the plant, emission locacion,
type of facility, observer’s name and affiliacion, and the date on
a field data shaer. The time, escimacad distance to the emission
locacion, approximate wind diractiom, estimated wind speed,
description of the sky condition (presance and color of clouds),
and plume background are recorded on a field dara sheet at the tine
opacity readings are initiated and completed. :

The observer should make note of the ambienc relative humidity,
ambient temperature, the point in the plume that the observacions
wers made, the estimatad depth of the plume at the poinc of
cbgservacion, and the color and condition of the plume. It is alse
helpful if pictures of the plume are taken.




Visual Determination of Opacity for a Three Minute Standard
- Ecology Sourcs Test Method 9A
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Opacity observations shall be made ac the point of greatest opacity
In the portion of the plume where condensed water vapor is not ‘
pregsent. The observer shall not look continuously at the plume,
but instead shall observe the plume momentarily at 15-second.
Intervals,

When condensed water vapor is present within cthe plume as it
emerges from the emission outlet, opacity observations shall be
made bayond the point in the plume at which condensed water vapor
is no longer visible, |

When water vapor in the plume condenses and becomes visible at a
distinet distance from the emission ouctlet, the cpacity of

emissions should be evaluited at the emission outlet prior to the
condansation of water vapor and the formation of the sceam plume,

Opacity obsarvations shall be recorded to the nearest 5 parcent at
15-second intervals on an cbsarvational record sheet. Each
momentary observation racordad shall be deaemed to representc the
average opacity of emissions for a 15-second period.

3. Analvsis

The opacicty of the plume is determined by individual visual
obsarvations. Opacity shall be reported as the range of values
observed during a specified time period, not to exceed 60
consecutive minutes. The opacity standard is exceeded if thers are
more than 12 observations, during any censecutive 60-minute period,
for which an opacity graater than the standard is racorded.

4, References
Federal Regiscer, Vol. 38, No. 247, page 24893, Dec. 23, 1971.

*Criteria for Smoke and Opacity Training School 1970-1971" ﬂraguﬁr
Washington Air Quality Committae. '

"Guldelinas for Evaluation of Visible Emissions” EPA 340/1-75-007,




California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure
TP-201.3

Determination of 2 Inch (WC) Static Pressure Performance of
Vapor Recovery Systems of
Dispensing Facilities

. APPLICABILITY

Definitions common to all certification and test proceduras are in:

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

For the purposes of this procedure, the term "ARB" refars to the State of California
Air Resources Board, and the term "ARB Exscutive Officer” refers to the Executive
Otficer of the ARB or his or her authorized reprasentative or designate.

This applicability of test procedures for static pressure performance is:
TP-201.3 (for new installations of systems certified by CP-201)

TP-201.3A {for existing installations of systems certifiad by earlier versions
of CP-201)

-TP-201.3B  (for aboveground storage tanks) =

Excessive leaks in the vapor recovery system will increase the quantity of fugitive
hydrocarbon emissions and lower the overall efficiencies of both the Phase | and
Phase |l vapor recovery systems.

This test procedura can be used to quantify the vapor tightness of vapor recovery
systems installed at any gasoline dispensing facility (GDF) equipped with
pressure/vacuum (P/V} valves , provided that the designed pressure setting of the P/V
valves is a minimum of 2.5 inches water column.

For those systems equipped with a P/V valve(s) allowed to have a designed minimum

cracking pressure lass than 2.5 inches water column, and for systems witl:: no vapor
vent valve; any vaive(s) shall be removed and the vent pipe(s) piugged during this test.

TP-201.3 page 1




2  PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The entire vapor recovery system is pressurized with nitrogen to two {2.0) inches
water column. The system pressure is then allowed to decay and the pressure after
five {B) minutes is compared with an allowable value. The aliowable five-minute final
prassure is based on the system ullage and pressure decay equations. For the |
purpose of compliance determination, this test shall be conducted after alt back-
filling, paving, and installation of all Phase | and Phasa Il components, including P/V
valvaes, has been completed. Requirements for three different points of entry for
nitrogen are given in the proceaduras.

3 BIASES AND INTERFERENCES
3.1 Pressurizing Gas

3.1.1 Nitrogen Flowrate

Do not intraduce nitrogen inte the system at flowrates exceading five (5)
CFM,

Introduction of nitrogen into the system at flowrates exceeding five {5)
CFM can bias the results of the test toward non-compliancs.

3.1.2  Gases other than Nitrogen
Do not introduce anything excapt gaseous nhitrogen into the system.

introduction of gases other than nitrogen into the system can bias the
rasults of the test toward compliancas.

E.g., do not introduce liquid nitrogen into the system and do not introduce
oxygen, air, helium, argon, stc. into the system.

3.2 Timing
3.2.1 A/L Test (TP-201.5)

‘Do not perform this test within twenty-four {24) hours of the .
application of TP-201.5 to the system.

For assistad Phase Il systems, the A/L test introducss air into the system.
Air contains oxygen which, when introduced into the system, biases
results toward compliance for as much as twenty-four hours after
introduction.

‘TP-201.3 page 2




3.2.2 Deliveries to the Facility

Testing shall occur a full three {3) hours after the last delivery to the
facility, and no dispensing shall occur during the test: otherwise a
determination of compliance shali not be allowed.

For all Phase Il systems, deliveries of liquid fuel to the facility during
testing or less than three hours immediately prior to the test can bias the
test toward compliance due to thermally induced molar increase of vapor. |

Therefore, if product delivery occurs less than three hours immediatsly
prior to the test, this test procedure can only be used to determine failure
to meet a performance specification.

However, the violation of these conditions does not invalidste a
determination of non-compliance.

3.2.3 Dispensing to Vehicles

Testing shall occur a full thirty (30) minutes after the last dispensing
episode at the facility, and no dispensing shall occur during the test;
otherwise a determination of compliance shall not be allowed.

For assisted Phase |l systems, product dispensing during testing or less
than thirty minutes immediately prior to the test can bias the test toward
compltance due to molar increase of vapor subsequent to forced ingestion
of air by the assist pump.

However, the violation of these conditions does not invalidate a
determination of non-compliance.

3.3 Initial Prassure

A bias toward compliance can result if the initial pressure at the beginning of
the five minute pressure decay period exceeds 0.5"WC.

(1} At the beginning of any thirty minute no-dispensing period, measurg
the pressure of the air and vapor mixture in the system; if the
pressure exceeds 0.5 "WC, slowly reduce the system prassurg in a
manner which complies with all applicable safety codes.

(2) At the end of any thirty minuts no-dispensing period, measure the
pressure of the air and vapor mixture in the system: if the pressure
exceeds 0.5 "WC, slowly reduce the system pressure in a manner
which complies with all applicable safaty codes.

Promptly execute the pressure decay test according to §8 (1)-{3).

TP-201.3 page 3
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3.4 .

3.5

3.6

Manifolding

When vent pipes from multiple storage tanks are manifolded, the ullage tested is -k
aeffectively increased; the results are biased toward complianca. If vent

manifolding is absent, a similar but smaller effect is caused by vapor return line
manifolding. For consistent testing of subsequent installations of the system

after certification testing, the following manifolding requirements shall be

inciuded in the ARB Executive Order:

N ke

Certified System | Subsequent Installations \

Vent Manifolding yes yes

a—
rrrrrr

Vapor Return Line Manifolding | Yes or no Yes ¢r no

{ Vent 'Manifutding | no no

Vapor Return Line Manifolding yes yes

Vent Manifolding N no na

-

Vapor Return Line Manifolding ‘ na no

Incinerators - —

For vacuum-assist Phase Il systems which utilize an incinerator, the processor
must be isolated and the vapor system/incinerator connection capped. i
Otherwise, leakage at this point can erroneously indicate a system component

leak.

In-Line Assist Pumps

For vacuum-assist systems which locate the vacuum producing device in-iine,
batween the Phase Il vapor riser and the storage tank, the foillowing shall appiy:

(1) A valve shall be installed at the vacuum producing device. When .
closed, this valve shall isolate the vapor passage downstream of the
vacuum producing device.

(2) The storage tank side of the vacuum producing device shall be tested
in accordance with the procedures outlined in this method.
Compliance shall be determined by comparing the final five-minute
pressure with the allowable minimum five-minute final pressure from
the first column {1-6 affected nozzles) in Table 2 or use the
corresponding equation in § 11.2.

{3} The upstream vapor passage (nozzle to vacuum producing device)
shalf also be tested.

TP-201.3 page 4




4  SENSITIVITY, RANGE, AND PRECISION
4.1 Sensitivity
4.1.1 ' Inclined Liquid Manometers and Electronic Pressure Meters

Maximum incremental graduations at, above, and below a pressure
cbservation shall be 0.01 inches water column {("WCQC),

Each such graduation shall be defined as the resolution, Py, of a pressurs
observation,

The maximum bias shall be plus-or-minus one-half percent (+0.5%) of
full-scale.

4.1.2 Mechanical Spring Diaphragm Pressure Gauges
The minimum diameter of the pressure gauge face shall be 4 inches.

Maximurn incremental graduations at, above, and below a pressure
observation shall be 0.05 "wWcC.

Each such graduation shall be definad as the resolution, Press OF @ pressure
observation. -

The maximum bias shall be plus-or-minus two percent { i 2%) of full-scale.
4.2 Range
4.2.1 Pressure

The pressure range for Tables 1 and 2 is 0.44 to 1.95 inches water
column ("WC).

4.2.2 Volume Flow

The minimum and maximum nitrogen feed-rates, into.the system, shatf be
one {1) and five (5} CFM, respectively.

4.3 Precision

The precision of a pressure observation shall affect the compliance status of a
system as described below, where:

Preq@t ™  pressure requirement, at a specified time, per the
appropriate certification procadure, rounded to the nearest
integral multiple of Pg,,,

and

Pove@t ™  Pressure observation, at the specified time.

TP-201.3 page 5
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5.1

5.2

5.3

5.4

The precision for a prassure observation shall be one-half of Pgg,.
Pobe@t Shall be an integral multiple of Ppgg.

Non-Compliance with a pressure requirement shall be determined whaen, at a
specified volume flow:

| Fﬂeq@t'PDhs@t 2 Ppres

EQUIPMENT

Pressure Meters

At least two types of pressure meters can meet the specifications of § 4:
(1) inclined liquid manometers and
(2) electronic pressure meters using pressure transducers.

Use a pressure measuring device (transducer, inclined manometer or Magnahelic
gauge) with a design range suitable for the pressure being measured.

Nitrogen

Use commercial grade nitrogen in a high pressure cylinder, equipped with a two-

stage pressure regulator and a one psig pressure relief valve.

Flowmeter

Use a Dwyer flowmeter, Model RMC-104, or gquivalent, to determine tha_
required pressure setting of the delivery pressureé gauge on the nitrogen supply
pressure regulator, This pressure shall be set such that the nitrogen flowrate is
hatween 1.0 and 5.0 CFM. -
Stopwatch

Use a stopwatch accurate to within 0.2 seconds. | a
*T" Connector Assembly

See Figures 1 for exampie.

Vapor Coupler Integrity Assembly

Assemble OPW 633-A and 633-B adaptors, of equivalent, as shown in the

Figures for an example. if the test is to be conducted at the storage tank Phase | -
" vapor coupler, this assembly shail be used prior to conducting the static leak

test in order to verify the pressure integrity of the vapor poppet. The internal
volume of this assembly shall not exceed 0.1 cubic fest.

TP-201.3 page &
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5.7 .

5.8

5.9

7

7.1

1.2

Vapor Coupler Test Assamb'lv

Use a compatible OPW 634.-8 cap, or equivalent, equipped with a center probe
to open the poppet, a pressure measuring device to monitor the prassure decay,

and a connection for the introduction of nitrogen into the system. Sae the
Figures for an example.

Combustible Gas Détectnr

A Bacharach Instrument Company, Model 0023-7.3586, or equivalent, may be
used to verify the pressure integrity of system components during this test.

Leak Detection Solution

Any liquid solution designed to detect vapor leaks may be used to verify the
pressure integrity of system components during this test.

CALIBRATION PROCEDURE

Foilow manufacturers instructions.

PRE-TEST PROTOCOL

Safety
The following safety precautions shall be followed:
{1)  Only nitrogen shail be shail be used to pressurize the system.

{2) A one psig relief valve shall be instalied to prevent the possible over-
prassurizing of the storage tank.

(3} Use a ground strap during introduction of nitrogen into the system to avoid

static discharge.

Points of Entry for Nltrugén v

For GDF equipped with a coaxial Phase | system this test shall not be conducted
at a Phasae [l vapor riser. For GDF which utilize a two-point Phase | system this
test may be conducted at either the vent pipe or a Phase || riser. Also, this test
may be conducted at Phase | vapor coupler, provided that the critaria set fprth
beiow have been met, -

TP-201.3 page 7




7.3

7.3.1

7.3.2

Check Facility Operating Mode
General Requirements i
Be iél'l‘ﬂﬂﬂr&d to test at least two modes of facility operation:
{1) Phase [ Mode
Except as noted below, The Phase | mode shall be tested with:
(a) spill cuntaiﬁmenﬁ box covers removed, with
{b} Phase ! fill pipe caps removed, and with:
(¢} Phase | vapor return line caps removed.

For spill containment boxes with cover-actuated drain valves, an
additional test shail be performed with:

{(a) spii_l containment box covers installed, with
(b} Phase | fill pipe caps .remuved, and with:
{c) Phase | vapor return line caps removed.
(2) Phase Il Mode | L
Except as noted below, the Phase | mode shall be tasted with:
{a) spill containment box covers fn.sraf!ed. with
{b) Phase | fill pipe caps removed, and with:
{c} Phase i vapor return line 'caﬁs instalfed.

For spill containment boxes with cover-actuated drain valves, an
additional test shall be performed with:

—
el
+*

(a} spill containment box covers removed, with
(b} Phase | fill pipe caps removed, and with:
(c) Phase | vapor return line caps installed.

Specific Requirements

(1) Product dispensing shall not occur during the test. There shail have
been no Phase 1 deliverias into or out of the storage tanks within the
three hours prior to the test. For vacuum-assist Phase Il systams, see

§ 2 regarding biases and interferences.

TP-201.3 page 8




{2}

(3)

{4)

(D)

{6}

Measure the galions of gasoline present in each underground storage
.tank_ and determine the actual ca pacity of each storage tank from
facility records. Calculate the ullage space for each tank by

subtracting the gasoline galionage present from the actual tank
capacity,

For two-point Phase | systems, this test shall he conducted with the
dust cap removed from the vapor coupler. This IS necessary to
determine the vapor tightness of the Phase | vapor poppet. Ses itern
{6} if this test is to be conducted at the Phasé | vapor coupler.

(@) For coaxial Phase | systems this test shall be conducted with the
dust cap removed from the Phase | coupier. This is necessary to
Insure the vapor tightness of the Phase | vagor poppet,

(b} Verify that the liquid level in the storage tank is at least four (4)
Inches above the highest opening at the bottom of the
submerged drop tube.

if the Phase | containment box is equipped with a drain valvae, the
valve assembiy may be cleaned and lubricated prior to the test. This
test shall, however, be conducted with the drain valve installed and

the manhoie cover removed. See § 8 (5) for further details regarding
containment box drain valves. -

If the test is to be conducted at a Phase Il vapor riser, disconnect the
dispenser end of one vapor recovery hose and install the "T"
connector assembly (see Figure 1 for example). Connect the nitrogen

gas supply (do not use air} and tha pressure measuring device to the
"T" connector.

For those Phase | systems utilizing a dispenser mounted remote
vapor check vaive, the "T" connector assembly shall be installed on

the vapor riser side of the check valve.

It this test is to be conducted at the Phase | vapor coupler on a two-
point Phase | system, the procedures set forth in (a) and (b), below,
shall be successfuily completed prior to testing. The static leak teSt
shall not be conducted at the Phase | coupler on coaxial Phase |
systems.

Compliance with the requirements given below is based on pressure
meter readings. Alternatively, liquid leak detection soultion (e.g.
S0apy water) can be applied to the testad equipmant. In this
alternative, compliance is based on ocular non-detaction of bubbles
and vise versa for non-compliance.

{a)  Connect the Vapor Coupler Integrity Assembly to the Phase |
vapor coupler. Connect the Vapor Coupier Test Assembly.
Connect the nitrogen suppiy to the assembly and carefuily
pressurize the internal voiume of the assembiy to two (2.0)

TP-201.3 page 8
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inches water column. Start the stopwatch. Record the final
- pressure after one minute.

() If the pressure after one minute is less than 0.25 inches water
column, the leakrate through the Phase 1 vapor poppet pracludes
conducting the static leak test at this location. |f the pressure
after one minute is greater than or equal to 0.25 inches water
column, the static leak test may be conducted at this location.
This criteria assures a maximum leakrate through the Phase |
vapor poppet of less than 0.0004 cubic feet per minute.

(c) Disconnect the Vapor Coupler Integrity Assembly from the
Phase | vapor coupler. If the requirements of {b), above, were
met, install the Vapor Coupler Test Assembly to the Phase |
vapor coupler.

(7) All pressure measuring device(s) shall be bench calibrated or field
calibrated using either a reference gauge or incline manometer. |
Calibration shall be performed at 20, 50, and 80 percent of full scale.
Accuracy shall be within two percent at each of these calibration
points.

(8) Use the flowmeter to determine the nitrogen regulator delivery
pressures which correspond to nitrogen flowrates of 1.0 and 5.0
CFEM. These pressures define the allowable range of delivery
pressures acceptable for this test procedure. Also record which .
regulator delivery pressure setting, and the corresponding nitrogen
flowrata, will be used during the test.

{9) Use § 11.3 to calculate the approximate time required to pressurize
the system uliage to the initial starting pressure of two (2.0} inches
water column. This will allow the tester 10 minimize the quantity of

pitrogen intreduced into those systems which cannot comply with the
static leak standards.

1.4 Check Equipment and Supplies

. 8 TEST PROCEDURE

(1} Open the nitrogen gas supply vaive and set the regulator delivery pressure
within the allowable range determined in § 7.2 (8). and start the stopwatch.
Pressurize the vapor system {(or subsystem fof individual vapar return line
systems) to at least 2.2 inches water column initial pressure. it is critical to

" maintain the nitrogen flow until the pressure stabilizes, indicating temperature
~and vapor pressure stabilization in the tanks. Check the test gquipment using
leak detecting solution or a combustible gas datector to verify that all test

aquipment is leak tight.

(@) [f the time required to achieve the initial pressure of two {2.0) inches water (.
column exceeds twice the time derived from § 11.3, stop the test and use S
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(2)

{(3)

(4)

(5)

(6)

(7)

liquid leak detector, or a combustibie gas detector, to find the leak(s} in tha
system, |

(b)  Repair or replace the faulty component(s} and restart the test pursuant to
§8(1).

Close and disconnect the nitrogen supply. Start tha stopwatch when the
pressure has decreased to the initial starting pressure of two (2.0} inch water
column,

At one-minute intervals during the test, record the System pressure. After five
minutes, record the finai System pressure. See the applicable of Tabias 3 {or
§11 1) or2(or§11.2) to determine the acceptability of the final system static
pressure results, For intermediate vaiues of ullage in Tables 1 and 2, linear
interpolation may be emplovyed.

If the system failed to meet the criteria set forth in Tables 1 and 2 tor the
appropriate equation in § 11), repressurize the system and check all accessible
vapaor connections using leak detector solution or a combustible gas detactor. If
vapor leaks in the systam are encountered, repair or raplace the defactive
component and repeat the test. Potential sources of leaks include nozzie check
valves, prassure/vacuum relief valves, containment box drain valve assembiliss,
and plumbing connections at the risers.

If the facility fails to comply with the static leak test standards and the Phase )
system utilizes a non-CARB-certified drain valve equipped containment box,
which was installed prior to July 1, 1992, for which a CARB-certified
repiacement drain vaive assembly is not markated, the following two
subsections shall apply:

{a) The drain valve may be removed and the port plugged. Ratest the system.
If the facility complies with the static leak test standards under these
conditions, the facility shall be considered complying with the
raquirements, provided that the manufacturer and madel number of the
containment box and the date of instailation are submitted with the test
results.

(b) The criteria set forth in {a), above, shall not apply after July 1, 1996, =

After the remaining system pressure has been relieved, remove the "T™
connector assembly and reconnect the vapor recovery hose, if appiicable.

If the vapor recovery system utilizes individual vapor return lines, repeat the leak
test for each gasoline grade. Avoid leaving any vapor return line open longer
than is necessary to install or remove the "T" connector assembly,

QUALITY ASSURANCE / QUALITY CONTROL {QA/QC)

This section is reserved for future specification.
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10 .RECORDING DATA

The calculated ullage and system pressures for each five-minute vapor recovery
system test shall be reported as shown in Figure 4 for example. Be sure to include
the Phase | system type {two-point or coaxial), the Phase Il system type, whether the
system is manifolded, and the one-minuts pressures during the test. -
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111

11.2

CALCULATING RESULTS

Use the applicable of Table 1 or 2, or the applicabie of § 11.10r § 11.2, to

determine the compliance status of the facility by comparing the final five-minute
pressura with the minimum allowable final pressure.

{1} For balance Phase It Systems use Table 1 to determine compliance.
{2) For vacuurn-assist Phase | Systems use Table 2 to determine compliance.

Allowabie Pressures for Balance Systems

For Phase il Balance Systems, the allowable five-minute final pressure, with an
initial pressure of two inches of water column, shall be calculated as follows:

P = 29700490V ¢ o g

Pf _— 2B-T92.195N if N = 7-12

P = 2082403V 44 o 9318

P = 2999974V 4N = 19.24

Py = 29988047V 45N 5 24

Where

N = the number of affected nozzles. For manifolded systems, N
equals the total number of nozzles. For dedicated plumbing
configurations, N equals the number of nozzles serviced by the
tank being tested. -

P; = the minimum allowable five-minute final pressure, inches H,0

v =  the total ullage affected by the test, gallons

e = adimensioniess constant approximately equal to 2.718

2 =

the initial starting pressure, inches H,0

Allnw_ahla Pressures for Assist Systems

- For Phase Il Vacuum Assist Systems, the allowable five-minute final pressuya,
with an initial pressure of two (2.0} inches of water column, shall be calculated

as follows:
Pr = 29°00837V ¢ - 96
Py = 2e931014V ¢y = 792
Pe = 2¢°%24%5V ey = 1318
Pe = 2093412V N - 19.24
Py = 29024483V N> 24
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Where:

NG &

4 % i

the number of affacted nozzles. For manifolded Phase ||
systems, N eaquals the total number of nozzies. For dedicated
Phase I} plumbing configurations, N equals the number of
nozzles serviced by the tank being tested.

the minimum allowable five-minute final prassure, inches H,0
the total ullage affected by the test, gailons

a dimensioniess constant approximately equal to 2.718

the initial starting pressurs, inches Hy0

- 11.3 Allowable Tihm for 2"WC Pressurization

The minimum time required to pressure the system uﬂaga to two {2.0) inches
water column shall be calculated as follows:

t'l — V.F'“ 5221:]
Where
ty = the minimum time to pressurize the ullaga to two mchas HZO
minutes
V = the total ullage affected by the test, gailons
F = the nitrogen flowrate into the system, CFM
1622 = cum_rersiun factor for pressure and volume

11.4 Volumetric Leak Flow Rate

The fuiluwmg simple formula provides an estimate of volumetric leak ﬂuw rate,
with acceptable bias and precision:

AV/at
Where:
~ aV/at

aV
at

N

0.1337 V [aPAP, + 2)/at

the volumetric leak flow rate, CFM

lr,l;

the emitted volume, gallons
5, minutes

the two-minute prassure change during the test, inches H,0 -
2 - P,, inches H,0

the atmospheric pressure during the test, inches M;0
the final two-minute pressure change for the test, inches Ho0

convarsion factor for volumes
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12 REPORTING RESULTS

12.1

12.2

Determination of Compliance

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

The requirement for Static pressure performanca allows a finite pressurg decay,
Although § 8 of TP-201 .3 provides for diagnosis and remediation of laaks after
the initial application of TP-201.3 § 8 {1) through (3) in each operating mode, it
IS Necessary to maks a determination regarding compliance or non-compiiance
based upon the initial application of TP-201.3 for any series of tests, E.g.:

(1} a determination of compliance is required if the criteria set forth in
Tables 1T and 2 of TP-201 .3 are met upon the initial application of
TP-201.3 § 8 {1)-(3) in each operating mode.

(2) a determination of hon-compliance is raquil.'ed if the critaria sat
forth in Tables 1 and 2 of TP-201.3 are not met upon the initial
application of TP-201.3 § 8 (1)-{3} in each operating mode.

Determination of Volumetric Leak Flow Rate .

Application of standard engineering principles can yield the corresponding
volumetric leak flow rate; such a determination is not a requirement of this
procedure, but equations are provided in & 11 of TP-201.3 to facilitate
volumetric leak flow rate estimates, as desirad.

13 ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written
approval is obtained from the ARB Exacutive Officer. In order to secure the ARB .
Executive Officer’s approval of an alternative test procedurse, the applicantis =
responsible for demonstrating to the ARB Executive Officer’s satisfaction that the
alternative test procedure is equivalent to this test pracedurs. :

(1) Such approval shalil be granted on a case-by-case basis only. Because of
the evoiving nature of technology and procedures for vapor recoveary
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 approvais, demonstrations, and approvals shall

be maintained in the ARS Executive Officer's files and shail be mada
available upon request.
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14 REFERENCES (This section is reserved for future specification.)

15 EXAMPLE FIGURES, FORMS, AND TABLES

15.1

Figures

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

Figure 1
Test Locations

Figure 2
Storage Tank Test Point 1
Vapor Coupler Integrity Assembly (without Poppet Rod}

Figure 3
Storage Tank Test Point 1
Vapor Coupler Test Assembly {with Poppet Rod)

Figure 4
Storage Tank Test Point 1
Storage Tank Pressure Assembly and Nitrogen Pressurization

Figure 5
Vapor Return Test Point 2
~T" Connector Assembly and Nitrogen Prassurization

Figure 6
Vent Test Point 3
Vent Cap Assembly

Figﬁra 7

Vent Test Point 3 -
Vent Pipe Pressure Assembly and Nitrogen Pressurization

TP-201.3 page 16
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15.2  Forms

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

Form 1
Summary of Source Test Data

15.3 Tables

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

Tahle 1
Phase Il Balance Systems

Table 2 _
Phase Il Assist Systems
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FIGURE 1
Test Locations
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- FIGURE2
Phase | Vapor Coupler Integrity Assembly
(Without Poppet Rod) +
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inlet
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FIGURE 3 -

Phase | Vapor Coupler Integrity Assembly

(With Poppet Rod)
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FIGURE 4

Storage Tank Test Location 1
Nitrogen Pressurization
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FIGURE 5
Vapor Return Test Locat
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FIGURE 6
Vent Test Location 3
Vent Cap Assembly
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FIGURE 7

Vent Test Location 3
Vent Pipe Pressure Assembly and Nitrogen Pressurization
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FORM 1

Summary of Source Test Data

SOURCE INFORMATION FACILITY PARAMETERS
GDF Name and Address GDF Representative and Title PHASE Il SYSTEM TYPE
{Check One)
S8alance e
Hirt ———
GOF Phane No. { - | Red Jacker
Permit Conditions Source; GDF Vaper Recovery Systam | Hasstach —
- Haaly
GDEW _ Other —_—
ACH Manifalded? Y o N

Operating Paramatars
Number of Nozzels Served by Tank #1

Number of Nozzels Served by Tank #2 ———

Number of Nozzels Served by Tank #3
._Number of Nozzels Served by Tank #4

J—

Applicable Regulations: ' VN Recormmended:

Source Test Results and Comments

TANK #: _ 1 2. 3 _4
1. Product Gralde | —_—
2. Actual Tank Capacity, 'géilons —
3. Gasoline Volume _— e
4. Ullage, gallons (#2-#3) e
8. Initial Pressure, inches H,O — e — ..__
6. Pressure After 1 Minute, inches H,O —_— — e D
7. Pressure Aftér 2 Minutes, inches H,0O — o
8. Pressure After 3 Minutes, inches H,O —_— —
9. Pressure After 4 Minutes, inches H,0 — — —
10. Final Pressure After § Minutes, inches H,0 - —
11. Allowable Final Pressure — —— — —
Test Eundumd by: Test Company: Date of Tast:
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TABLE 1

Phase Il Balance Systems

e — T — M

_i__‘ ik R —

NUMBER OF AFFECTED NOZZLES

M

Note:

01-06 0712 1318 19-24 >24

ULLAGE MINIMUM PRESSURE AFTER § MINUTES

[GALLONS) (INCHES OF H,0)

500 0.44 0.41 0.38 0.36 0.34
550 0.50 0.47 0.45 0.42 0.40
600 0.56 0.53 0.51 0.48 0.46
650 0.62 0.59 0.56 0.54 0.51
700 0.67 0.64 0.62 0.59 0.56
750 0.73 0.70 0.67 0.64 0.61
800 0.77 0.74 0.71 0.69 0.66
850 0.82 0.79 0.76 0.73 0.70
900 0.86 0.83 0.80 0.77 0.75
950 0.90 0.87 0.84 0.81 0.79
1.000 0.93 0.91 0.88 0.85 0.82
1,200 1.06 1.03 1.01 0.98 0.95
1,400 1.16 1.14 1.11 1.09 1.06
1,600 1.24 1.22 1.19 1.17 1.15
1,800 1.31 1.29 1.27 1.24 1.22
2,000 1.37 1.35 1.32 1.30 1.28
2,200 142 1.40 1.38 1.36 1.34
2,400 1.46 1.44 1.42 1.40 1.38
2,600 1.49 1.47 1.46 1.44 1.42
2,800 1.52 1.51 1.49 . 1.47 1.46
3,000 1.55 1.54 1.52 1.50 1.49
3,500 1.61 1.59 1.58 1.57 1.55
4,000 1.65 1.64 1.63 1.61 1.60
4,500 1.69 1.68 1.67 1.65 1.64
5,000 1.72 1.71 1.70 1.69 1.67
6,000 1.76 1.75 1.74 1.73 1.72
7.000 1.79 1.79 1.78 1.77 1.76
8.000 1.82 1.81 1.80 1.80 1.79
9,000 1.84 1.83 1.83 1.82 1.81
10,000 1.85 1.85 1.84 1.84 1.83
15,000 1.90 1.90 1.89 1.89 1.89
20,000 1.93 1.82 1.92 1.92 1.91

For manifolded Phass Il Balance Systems, the “Number of Affscted Nozzlas” shall be the tots! of all gasoline
nozzles. For dedicated retum configurations, the "Number of Affected Nozzlas® shall be the total of those

nozzles ssrved by the tank being tested.
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Note:

01-06 07-12 13-18 19-24 > 24

ULLAGE MINIMUM PRESSURE AFTER 5 MINUTES

IGALLONS) (INCHES OF H,0}

500 0.73 0.69 0.65 0.61 .57
550 0.80 0.76 0.72 0.68 0.64
600 0.87 0.82 0.78 0.74 0.71
650 0.93 0.88 0.84 0.80 0.77
700 0.98 0.94 0.90 0.86 0.82
780 - 1.03 0.98 0.94 0.91 0.87
BOO 1.07 1.03 0.99 0.95 0.92
850 1.1 1.07 1.03 1.00 0.96
900 .19 .11 1.07 1.03 1.00
950 1.18 1.14 1.11 1.07 1.04
1.000 1.21 1.18 1.14 1.10 1.07
1,200 1.32 1.28 1.25 1.22 1.19
1,400 1.40 1.37 1.34 1.31 1.28
1,600 1.46 1.43 1.41 1.38 1.35
1,800 1.51 1.49 1.46 1.44 1.41
2,000 1.56 1.63 1.51 1.49 1.46
2,200 1.59 1.57 1.55 1.53 1.51
2,400 1.62 1.60 1.58 1.56 1.54
2,800 1.65 1.63 1.61 1.598 1.57
2,800 1.67 1.65 1.64 1.62 1.60
3.000 1.69 1.68 1.66 1.64 1.62
3,500 1.73 1.72 .70 1.69 1.67
4,000 1.76 1.75 1.74 1.72 1.71
4,500 1.79 1,78 1.77 1.75 1.74
5,000 1.81 1.80 1.79 1.78 .77
6,000 1.84 1.83 1.82 1.81 1.80
7,000 1.86 1.85 1.85 1.84 1.83
8,000 1.88 1.87 1.86 1.86 1.85
9,000 1.89 1.89 1.88 1.87 1.87
10,000 1.90 1.80 1.89 1.88 1.88
15,000 1.93 1.83 1.93 1.92 1.92
20,000 1.85 1.95 1.84 1.94 1.94

TABLE 2

Phase Il Assist S#stams

NUMBER OF AFFECTED NOZ2ZLES

For manifolded Phase [l Assiat Systems, the "Number of Affected Nozzles”™ shall he tha total of all gasoline
norzies. For dedicated retum configurations, the "Numbar of Affectad Nozzles" shall be the total of those

norzien served by the tank being tu:tuﬂ.

TP-201.3 page 27




-

Califorhia_ Environmental Protection Agency

== Air Resources Board

- Vapor Recovery Test Procedure
TP-201.4
Determination of Dynamic Pressure Performance of

Vapor Recovery Systems of
Dispensing Facilities

Adopted: April 12, 1996




California Environmental Protection Agency
Air Resources Board

Vapor Recovery Test Procedure

TP-201.4

Determination of Dynamic Pressure Performance of
Vapor Recovery Systems of
Dispensing Facilities

APPLICABILITY

Definitions common to all certification and test procedures are in:

D-200 Definitions for
Certification Procedures and
Test Procedures for
Vapor Racovery Systems

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

This test procedure can be used to quantify the dynamic pressure {back-prassure) in
the vapor path leading from the dispensing nozzie to the storage tank. The dynamic
préssure associated with vehicle fualing is determined by various alternative
procedures, one of which is applied as appropriate for the operational characteristics
of the subject vapor recovery system. |

This test procedurs is used to determine the static pressure performance standard of
a vapaor recovery system during the certification process and suhsaquantlv te -
determine compliance with that performance standard for any installations of such a
system.

PRINCIPLE AND SUMMARY OF TEST PROCEDURE

The principle of this test procedure is to determine the dynamic pressure of a vapor
racovery system at known dispensing flow rates. Somse alternative procedures are
provided and one procedure shall be chosen for application appropriate to the
operational characteristics of the subject vapor recovery system. A novel test
procedure may be developed and used which incorporates some aspects of the
procedures provided.
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3 _BIASES AND INTERFERENCES

3.1 Any leaks in the nozzle vapor path, vapor hose, or underground vapor return
' piping will result in arroneously low dynamic back pressure measurements.

3.2 The same procedure must be used to:
{1} determine a dynamic pressure performance standard and

(2) determine compliance with that standard.

4  SENSITIVITY, RANGE, AND PRECISION
4.1 Sensitivity
4.1.1 Inclined Liguid Manometers and Ele:t\rnnin:: Pressure Meters

Maximum incremental graduations at, above, and below a pressure
observation shall be 0.01 inches water column ("WC).

Each such graduation shall be defined as the resolution, Pg,,, of a pressure
observation.

The maximum bias shall be plus-or-minus one-half percent {£0.5%) of
full-scale.

4.1.2 " Mechanical Spring Diaphragm Pressure Gauges
The minimum diameter of the pressure gauge face shall be 4 inches.

Maximum incremental graduations at, above, and below a pressure
observation shall be 0.05 "WC. |

Each such graduation shall be defined as the resolution, Pry,, of a prassure
observation.

The maximum bias shall be plus-or-minus two percent {+2%) of full-seaie.

4.2 Range
4.2.1 Pressure

The pressure rangse for §8, Pracedure 1, is 0.1 6 to 0.62 "WC.

4.2.2 | Vqluma Flow

The volumse flow range for §8, Procedure 1, is 40 to 80 cubic feet per
hour. -
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4.3 .

5

9.1

5.2

5.3

Precision

The precision of a pressure observation shalil atfect the compliance status of a
system as described below, where:

PReq@q ™ pressure raquire_n?ent_. at a specified volume flow, per the
appropriate certification procedure, rounded to the nearest
integral multiple of Pros

and

Pobs@a ™  Pressure observation, at the specified volume flow.
The precision for a pressure observation shall be one-half of Paas-
Pobs@a shall be an integral multiple of Pres

Non-Compliance with a pressure requirement shall be determined when, at 3
spacified volume flow:

Pﬁéq@ﬂ - Pﬁhs@ﬂ =2 PRes

EQUIPMENT

Nitrogen Pressure Drop Test Unit
See Figure 1; the ranges on the pressure gauges are for example only.

Use a fill pipe known to be compatible with all vapor racovery nozzles and
equipped with a prassure tap. - ,

Use a high pressure nitrogen cylinder capable of maintaining a prassure of 2000
psig and equipped with a compatible two-stage pressure regulator. Use
commercial grade nitrogen.

Rotameter(s)

Il
-

Use a calibrated rotameter capable of accurately measuring nitrogen flowrates
of 40, 60, and 80 CFH and squipped with a flow control valve.

Pressure gauge(s)

Usa pressufa measuring device (transducer, inclined manometer or Magnahelic

- gauge) with a design range suitabis for the pressure being measured.

For the nitrogen pressure drop test unit {Figure 1 for example}, use two
differential pressure gauges equipped with toggle valves connacted to the high
pressure inlets. -
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5.4

Hand Pump-

Use a gasoline compatible hand pump to drain condensate pots.

6 CALIBRATION PROCEDURE

7  PRE-TEST PROTOCOL

7.1

7.2

7.3

1.4

7.4.1

7.4.2

Location of Test Site

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

Spaciﬁcatian 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

Systam 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 systern and facility shall be prepared to operate accurdlng to any
specified test, challenge, and failure modes.

Check Facility Operating Mode

(1} [f performing a test during the certification process, examine the
subject facility to determine the most appropriate application of the
alternative test procedures provided. !f none of these are appropriatae,
document those features necessary for incorporation into a novet test
procedure. If reasonable and practical, make fieid revisions to the
most appropriate procedure and proceed. Otherwise report the need
for novel test procedure development.

(2) If performing a test to determine the compliance status of a subject
facility, usae the test procedure whrch was specified during the
certification process.

For those Phase I} systems which do not utilize a remote vapor check
valve, assemble the apparatus as shown in Figure 1 for example, ensuring
that the riser shut-off valve on the test equipment is cloged. If a Hirt Phase
Il system is used, the vacuum producing device shall be turned off during

" this tast.
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7.4.3

7.4.4

7.4.5

7.4.6

7.47

7.5

Perform an initial visual examination for vapor leaks at the nozzle and hosa
of the Phase Il system to be tested.

Disconnect and drain the vapor hose for all dispensers to be tested. Pour
two {2) gallons of gasoline into each vapor raturn riser. Reconnect vapor
hose. Allow fifteen (15) minutes for liquid in the vapor return piping to
drain. For Phase !l systems which do not employ a remote vapor chack

valve, the 2 gailons of gasoline may be introduced through the vapor
passage in the nozzle.

Completely drain all gasoline from the spout and bellows, if appropriate.

For those vapor piping configurations which utilize a condensate pot, drain
the pot prior to testing.

For Procedures 2 and 3 the Phase | vapor poppet shall be propped apen in
such a manner that the valve is not damaged.

Check Equipment and Supplies

The test equipment must be leak-checked prior to use.

-For the nitrogen pressure drop test unit, plug the nozzle end of the auto fill pipe,

open the nitrogen cylinder and the toggle valves on the magnahelic gauges.
Adjust the flow meter control vaive until a pressure of 50 percent of full scale is
indicated on the high range pressure gauge. Close the nitrogen cylinder valve
and toggie valves. A pressure decay of 0.2 inches H,Q, in five minutes, is
consideraed acceptable. | - -
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8 TEST PROCEDURE

The facility and systemn shall be prepared to operate according to any specified test,
challenge, and failure modes. |

Each test procedure is based on direct measurements only; no sampling, recovery, or
analysis is involved.

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8.1.7

Procedure 1 - Nitrogen Pressure Test
{Systems without a Remute'\fapur Check Vaive)

Phase !l systems which do not utilize a ramote vapor check valve may be testad
using the following procedure. Insert the nozzle into the fill pipe of the nitrogen
pressure drop test assembly, ensuring that a tight seal at the fillpipe/nozzle
interface is achieved. Ensure that the riser shut-off valve on the test equipment
is closed.

Close both toggie valves and connect the nitrogen supply.

Open the nitrogen supply, set the delivery pressure to 10 psig, and use the
flowmeter control valve to adjust the flowrate to 40 CFH.

Open the toggle valve on the O to 0.5 inches H.,O gauge. If the pressure is
greater than 0.5 inches H,0, close this vaive and use, for example, the O
to 2.0 inches H,0 gauge.

A pulsating gauge needle indicates nitrogen passing through a liquid
obstruction in the vapor return system. If this occurs, close the flowmeter
control valve, disengage the nozzle and redrain the nozzie and hose
assembly. Re-engage the nozzle, open the flowmeter control valve and
repeat the test. -

Repeat Sections 8.1.2 through 8.1.4 for nitrogen flowrates of 60 and 80
CFH,

Close and replace the dust cover on the Phase | poppet.

Record data as instructed in the section, "RECORDING DATA".
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8.2

8.2.1

B.2.2

8.2.3

8.3

8.3.1

e i LT el &1 e

Procedure 2 - Torus Pressure Test

For some systems, the dynamic pressure can be measured directly durihg
dispensing into vehicles using apparatus assembled according to the design in
Figure 2: the range on the pressure gauge is for example only. -

‘‘‘‘‘‘‘ i b tainnn L L T LT T Py T —m

Warning: This procedure shall only be used as a screening procedure for the
other procedures provided. if this is the only procedure with which a system is
i compatible, then such system shall be considered to be incompatible with the
application of TP-201.4 unless an alternative procadure is developed per § 13, |

W P - R B MR B oy (1] » H

ek Bk gl e N il B i B

Measure the dispensing rate and dynamic pressure for any fueling episode
during which four or more gallons is dispensed,

Collect data at high, mid-range, and low dispensing rates for five
dispensing episodes at each rata.

Record the actual dispensing rate and dynamic pressure for each
dispensing episode.

Procedure 3 - Fixed Volume Pressure Test

For some systems, the dynamic pressure can be measured directly during
dispensing into a surrogate for a vehicle tank using apparatus assembied
according to the design in Figure 3: the range on the pressure gauge is for
example only.

tn theory, this procedure vields the least direct measurement of dynamic
pressure performance of the procedures provided; yet in some cases the other
procedures can not be applied practicaily. The practical requirements for the
appiication of this procadure are:

(1) the fixed volume (can, tank, etc.} can be sealed around the nozzle
product dispensing path and the vapor return path;

(2) the dispensing rate can be known and controlled for repeated
dispensing episodes of half of the fixed volume;

(3) a characteristic and repeatable dynamic pressure can be observed for
repeated dispensing episodes of half of the fixed voluma:

{4} the variation of the results of this procedure can be correlated with
the variation of efficiency test results on the same vapar recovery
equipment.

Measure the dispensing rate and dynamic pressure for any fueling episode
during which half of the fixed volume is dispensed.

TP-201.4 page 7




8.3.2

8.3.3

Collect data at high, mid-range, and low dispensing rates for five
dispensing episcdes at each rate. |

Record the actual dispensing rate and dynamic pressure for each
dispensing episode.

9 QUALITY ASSURANCE / QUALITY CONTROL (QA/QC)

This section is reserved for future specification.

10

RECORDING DATA

Figure 4, for example, is the field data sheet for the procedures provided.

Nata sheets for other procedures shall be composed in a similar manner, based on

- field operating parameters.

The following information shall be recorded on the field data sheet:

Facility Identification and Address
Pump Number and Product Grade
Nozzle Make and Modei '
Nitrogen Flowrate, CFH

Dynamic Back Prassure, inches H,O

11 CALCULATING RESULTS

Calculate the average dynamic pressure for each dispensing rate tested. -

12 REPORTING RESULTS

12.1

Procedure 1

The maximum allowable averags dynamic back pressures for a system, with the
dry breaks open, are as follows:

Flow Rate | Dynamic Pressure
{cubic feet per hour) {inches of water column}
r—————-—'—'——"—'—__—_-'—_ s—

40 N 0.16 L
60 - 0-35 .
’ 80 0.62

TP-201.4 page 8
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The dynamic pressure performance shall be reported as the average dynamic
pressure at each flow rate,

The dynamic pressure performance measured during certification shall be the

performance standard for any installation of the subject vapor recovery system
tested.

12.2 Procedure 3

The dynamic prassure performance shall be reported as the average dynamic
prassure at each flow rate.

The dynamic pressure performance measured during certification shall be the

performance standard for any installation of the subject vapor recovery system
tested.

13 ALTERNATIVE TEST PROCEDURES

Test proceduras, other than specified above, shall only be used if prior written
approval is obtained from the ARB Executive Officer. In order to secure the ARB
Exacutive Officer’s approval of an alternative test procedure, the applicant is
responsible for demonstrating to the ARB Executive Qfficer’s satisfaction that the
alternative test procedure is equivaient to this test procedure.

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

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

14 REFERENCES

This sac_tian is reserved for future specification. -

TP-201.4 page 9




15 EXAMPLE FIGURES AND FORMS

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

Figure 1
Nitrogen Pressure Tast Assembly

Figure 2
Torus Pressure Test Assembly

Figure 3
Fixed-Volume Pressure Test Assembly

Figure 4
Field Data Form

X

TP-201.4 page 10
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FIGURE 1

Nitrogen Pressure Test Assembhly
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FIGURE 2 "
Torus Pressure Test Assembly
pressure gauge
0-1" W.C.
: :ff;@k ': = Sg ,g
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\ viten gasket
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FIGURE 3
Fixed Volume Pressure Test Assembly

pressure gauge
0-1"W.C. —

/* fillpipe

F= :_.._.__ .
hi ' e
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0.1875" mininum 1.0, —— —— I — tank vent

mininum tank capacity
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FIGURE 4

Field Data Form

) Facility Name 1 - Address City : Phone
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Washington Oregon Gasoline Vapor Control Committee

For Agency Use Only
Reviewed by: __

Date;

This form will be accepted by any State
or Local Air Pollution Agency requliring

compliance testing on gas station vapor
recovery equipment within the states of
Washington or Qregon

td Passed {1 Failed
(Attach reasons for test failure to this form)

Back Pressure Tests (Wet/Dry) CARB Test Procedure TP-201.4

Station Name:;

Air Agency Registration No.:

Address:

Cisz, State, Zip: |

Testing Company Name:

Date/Time of Test:

Address: Fhone No .

Ciy, State, Ziez

Vapor Balance: 0.16 40 CFH 0.35 650 CFH 0.62 80 CFH
Vacuum Assist: Risar 0.02 60 CFH Nozzle 0.50 60 CFH

From: [ CARB Executive Order #: or (J CARB Test Procedure TP-201.4
Nitrogen introduced at: (1 Nozzle 1 Riser Did Test Procedure include Fuel Dispensing? O Yes O No

Aliowed back pressure for:

Vapor Valve located:  In Nozzle [ Externai Date Test Equipment Calibrated:

All underground vapor lines must be tested Test must be conducted wet and dry

Riser /Pump Test Time Back pressure in WC at a flow rate of:
Number GasGrade Nozzle No, {Min:Sec) 40 CFH 80 CFH 80 OFH
Dry: “H20 “H20 “H20
“H20 *H20 *H20
"H20 "H20 “H20
“H20 “H20 “H20
"H20 “H2C “H20
" H20 “H20 *H20
oottt —————————————————————————— e T it ——
Wet: “ H20 “H2o | 7 *H20-
*H20 “H20 *H20
“H20 "HZ20 “H20 -
*“H20 “HZ20 "H20
“H20 *H20 “H20
“H20 "HZ2C “H20
Parson conducting the test:
Frint Nama Sigratiire Datae
Tank owner ar autharizad representative:
Print Name Sfgnature Dafte

WOGVACC Back Pressure Tests (Wet/Dry) LCV:PSAPCA Updated 2!23{95




Washington Oregon Gasoline Vapor Control Committee

This form will be accepted by any State For Agency Use Only
or Local Air Pollution Agency requiring Reviewed by:
compliance testing on gas station vapor Date:
recovery equipment within the states o}
Washington or Qregon U Passed QO Failed
(Attach reasons for test failure to this form)

Pressure Decay Test CARB Test Procedura TP-201.3 or
Procedure in CARB Executive Order for Stage 2 Equipment

Station Name: Air Agency Registration No.:

Address:
Cim. State, ZEE: - |
Testing Company Name: Date/Time of Test:

Addrass: : Phone No.:

City, State, Zip:

Type of Stage 1: Type of Stage 2 system: 0 Balance (3 Tokheim (I Wayne O OPW Q1 Gitbarco

O Coaxial O Dual Point O Healy Q Qther:

Tanks Manifolded? Yos O No O Total Nozzles: Tested with vaporcap: ON O or OFF O

e et B B Tank #2  Tank #3 _Tank #4

Number of Nozzles: Total if Manifolded |
Capacity:

Product: :
Ullage:

Percent Ullage: % % % % %

Percant Ullage_ = ullage @ tank capacity x 100 (each tank ullage shall be greater than 500 but less than 25,000

gallons)

Test Results
—non-Manifolded

If Manifolded Tank#1  Tank #2 Tank #3 Tank #4
Initial Prassure 2.0" H20 2.0 H20. 2.0 H20 2.0" H20 2.0" H20

Pressure aftar 1 minute "H20 *H20 "H20 “H20 “H20
Pressure after 2 minutes *H20 *“H20 “MH20 "H20 *"H20
Pressure after 3 minutes | "H20 -~ "H20 " H20 " H20 “HIO

Pressure after 4 minutes "H20 “HZ20 *H20 H20Q * H20
Prassure after 5 minutes *H20 “*H20 I *H20 * H20 "H20 |
e i
Atlowable prassure from table (TP-201.3 or Applicable CARB Exec Exhibit #); -
Allowable prassure calculated (Formulas on back);

Parson conducting the test:

Frint Name Signature Date

Tank owner or authorized representative:

Print Name Signature Date

WOGVACC Air To Liquid Ratio Test LCVIPSAPCA Updated 7/9/97 Formulas =




—————— ——— T T T

Pressure Decay Test CARB Test Procedure TP-201.3 or
Procadure In CARB Executive Order for Stage 2 Equipment

1 Calculating Results

1.1 Allowable Pressures for Balance Systems

For Phase |l Balance systems, the allowable five-minute final préssura, with an
initial pressure of two inches (2.0) of water column, shall be calculated as follows:

P = 2879V N = 7-12
P, = 2e%9%Y ifN = 13-18
Pr = 2997 N = 19-24
P = 2%V N = 24
Where:
N = The number of affected nozzles:
For manifold systems, N equals the total number of nozzles.
For dedicated plumbing configurations, N equals the number of nozzles servicaed -
by the tank being tested. | :
Py = Th'e minimum allowable five-minute final pressure, inches kb
V = The total ullage affected by the test, gallons
A dimensionless constant approximately equal to 2.718

B
n

2 = The initial starting pressure, inches HO

1.2 Allowable Pressures for Assist Systems

For Phase || Vacuum Assist Systems, the allowable five-minute final pressurea; with
an initial pressure of two inches (2.0) of water column, shall be caiculated as '

follows:
P, = 2o-500-887/V ¢ = 1-6
P, = 238V N = 7412
p, = 288488V N = 13-18
P = 200413V N = 19-24
P, = 2¢824483V N = 24

WOGVACC Prassure Decay Teast LCV:PSAPCAUpdated 7/9/197




State of California
AIR RESOURCES BOARD

Executive Order G-70-97-A

Stage I Yapor Recovery Systems for Underground
Gasoline Storage Tanks at Servica Stations

WHEREAS, the Air Resources Board (the “Board") has estabiished, pursuant to
Sections 39600, 39601, and 41954 of the Health and Safety Code, certification
procedures for systems designed for the contro] of gasoline vapor emissions
during filling of underground gasoline storage tanks {"Stage I vapor recovery
systems” ) in 1ts "Certification Procedures for Gasoline Vapor Recovery Systems
at Service Stations” as last amended December 4, 1981 (the "Certification

Procedures”), incorporated by reference in Section 94007 of Title 17,
California Administrative Code;

WHEREAS, the Board has established, pursuant to Sections 39600, 39601, and
41954 of the Health and Safety Code, test procedures for determining
compliance of Stage I vapor recovery systems with emission standards in its
- "Test Procedures for Determining the Efficiency of Gasoline Vapor Recovery
Systems at Services Stations” as last amended September 1, 1982 (the "Test

Procedures”), incorporated by reference in Section 94000 of Title 17,
California Administrative Code;

WHEREAS, the Board finds it beneficial to consolidate Executive Qrders
G-70-47-B, G-70-4-A, and 6-70-2-G, certifying Stage [ vapor recovery systems
in order to have a complete 1isting by manufacturer of all Stage 1 vapor
control equipment which has been certified and is available for use in the
coaxial and/or two point Stage I vapor recovery systems;

WHEREAS, the Board finds it necessary to revise Execuytive Order G-70-97 to
clarify the requirement for pressure/vacuum relief valves on the vents of
underground storage tanks and to clarify the interchangeability of certain
Stage 1 vapor recovery system componets. -

NOW THEREFORE, fT IS HEREBY ORDERED that Executive Order 6-70-97 issued on

May 13, 1385 for Stage 1 vapor recovery systems for underground gaseline
storage tanks be modified by this Executive Order G-70-97-A.

IT IS FURTHER CRDERED that Stage I Systems will conform to one of the four
options shown in Figures 1 thru 4 of this Executive Order and only certified
vapor recavery components {or fittings) may be used in the systems.

Exhibits 1 thru 3 {Attached) list by manufacturer all of the certified
fittings approved for use with Stage I vapor recovery systems. The systems
shall otherwise comply with all the certification requirements in the latest
"Certification Procedures for Gasoline Yapor Recovery Systems at Service
Stations” applicable to Stage I systems. |




IT 1S5 FURTHER ORDERED that where a balance type vapor recovery system is to P,
he installed at a new installation only the balance type coaxial vapor P
recovery nozzles and coaxial hose configurations may be used.

IT 1S FURTHER ORDERED that nozzle bellows covers, hereinafter refered to as
"bhoot protectors” may not be used on any nozzlies after July 26, 1992, and
that they are prohibited prior to that date on certain nozzles as specified
in Exhibits 2 and 3 of this Order.

IT 1S FURTHER ORDERED that the compliance with the applicable certification
requirements and rules and regulations of the Division of Measurement
Standards, the Office of the State Fire Marshal, and the Division of
Occupational Safety and Health of the Department of Industrial Relations are
made a condition of this certification.

1T 1$ FURTHER ORDERED that the components and alternative hose
configurations certified hereby shall perform in actual use with the same
effectiveness as the certification test system.

IT IS FURTHER ORDERED that any alteration of the equipment, parts, design,
or operation of the configurations. certified hereby, is prohibited, and
deemed inconsistent with this certification, unless such alteration has been
approved by the undersigned or the Executive Officer's designee.

IT IS FURTHER ORDERED that all nozzles approved for use with the Phase II

vapor recovery systems specified in this Executive Order shall be 100

percent performance checked at the factory including checks of proper e
functioning of all automatic shutoff mechanisms. ‘ S

Executed at Sacramento, California this _JE:__day of October, 1891.

. ek

James D. Boyd
Execut ive Officer

—_— -




FIGURE 1}

Two Poiny Stage 1 Vapor Recovery System
Without Overfill Protection
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FIGURE 2

Coaxial Stage 1 Vapor Recovery System
Without Overfill Protection
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FIGURE 3

Iwo Point Stage I Vapor Recovery System With
Overfill Protection

Top of Underground
Storage Tank

74
V% LEGEND

Fill Tube Vapor Elbow

Fill Adapter Extractor Assembly
Yapor Adapter (::) Float Vent Valve

Yapor Cap Fill Cap

OEOOOO

Fi11 Elbow

WARNING:

1. This system is not approved for use at service statinhs equipped with Red
Jacket or Healy Phase II vapor recovery systems.

2. Float valve overfill protaction systems should only be used on submerged
pumping systems not with suction pump systems.

3. Qverfill protection systems should only be used on gravity drop systems.
| De not use where pump off unlcading is used.




FIGURE 4

Coaxial Stage } Vapor Recovery System
With Qverfil]l Protection
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@ Coaxial Poppeted Fill Tube Extractor Assembly

| . Coaxial Fill Adapter @ Float Vent VYalve
@ Coaxial Elbow @ Pipe 'Capy
@ Fil1 Cap | |

This system is not appruv.ed for use at service stations aquipped with Red
Jacket or Healy Phase II vapor recovery systems,

2. Float valve overfill protection systems should only be used as submerged.
pumping systems, not with suction pump systems.

3. Overfill protection systems should only be used on graviiy drop systems.
Do not use where pump off unloading is used.

WARNING:
1.

LR ]
.
L]

1/ Required when a two point system is modified to a coaxial system.




EXHIBIT )

Fittings Approved For Use On The Two Point Stage 1 Vapor Recovery Systems

|

Fittings Required For AVl Two Point

stage 1 Vapor Recovary Syslems
for

Agdittona) Fittings Required For Two Folnt

Vapor Recovery Systems With Stage | Dverfiil

Protaction.

For Locations Sees Flgurt )

® [0 |00

O,

©

Legend Ro. @
' Extractor Assembl Float
Fitl | Fill Vapor Vapor Eibows Mith Flost Vent | Extractor | vent
Manufacturer Tube Adepter Adapter Cap FiTl vapor L—- Valve Yalve
N !
B AR TR T B B O
N1 1K 60 Y P - - -
OPM 61 T 633 1 1611 AV TR ‘ 01 v 233 - ¥ - 2-
| 0512 ¥C
123 124
tniversal I 227 0611 ¥ ﬁli E orny ¥ v 420 a7
|
776
EBW 782 78 300 304 | I
McDona1d 745 . 268 A ' i
267 A ' =
613 | ;
CH1 815 l 611 DB 611 VR 119
l 56229 )
Emca-Wheaton A 20 A 30 A 1S R 99 FS523 F 77 Al9 Series $62016 °F A-75
Andrens 1/ {7 54 AG a0 I 56 TFR
Evertite 97 A l 99 C
York-Serv, Inc. :g

1/ HNow owned by Dixon‘ Valve § Coup)ing Company.




EXHIBIT 2

Fittings Approved For lise On The Coaxial Stage | Vapor Recovery System

. -

gl

Fillihgs fequired For A1l Coaxial
stage | Vapor Recovery Systems

Additional Fittings Required lNor
Coaxial Stage | Vapor Hecovery
Systems with Overfill Protection .

CRECRIC

® @ | ®

tegend No.
Coaxfal Poppeted Ei::;g:“r Float
Fi11 Tube Assembly | Coaxiall oo, Fl:at Extrattor Vent
Manufacturer with Adapter . Elbow Vent Valve Assembly Valve_
oPu 68-TCP 60 TC | 233-MSD 233-vM 5)-VM
60 TTC| 233-VIS 53-¥TS
i ul 79'002 .
4" Tube 3" Tube A 562290
Emco Wheaton | ABB-001  A88-003 | F 298 [ A72-00% 562016 °" 1 A 75
oW - 783-215
Universal V-420 | 37
Valve Co.
bru K 119
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EXHIBIT 3

Fittings Approved for All Stage I Vapor
Recovery Systems

Legend No. 12 @
| —
Pipe~ Pressure Yacuum
Manufacturer ' Relief Valve
—_—— e ]
0PY 116 634 T 62 95 UTE
| . 62 TT
__—-__—'_——_______‘_ —— P, g“*
| 731 727
Universal : 733 732 ‘
- . 734 |
EBW 777 775
McOonald | 2688 C 267 C
: A
| - 32
Emco Wheaton AS84 : g?
Andrews &/ | 54 Lc l
_"'—-'—-——-____*'__-—————.-__________ — -_'-"'__-"I"-———-—u——-____ -
Yarec - 2010-811

f————— — — | i
Hazlett H-PYB-]
-_'-—_-—--—-_—-u- :

3/ Required when a Two Point System is converted to a Coaxial System with
overfill protsction.

2/  Now gwned by Dixon Yalve & Counling Company.




State of California
AIR RESOURCES BOARD

Executive Order G-70-52-AM
Certification of Components for Red Jacket, Hirt, and Balance
Phase II Vapor Recnverg Systems

WHEREAS, the Air Resources Board (the "Board") has established, pursuant to
Sections 39600, 33601, and 41954 of the Health and Safety Code,
certification procedures for systams designed for the control of gasoline
vapor emissions during motor vehicle fueling operations ("Phase II vapor
recovery systems®) in its “"Certification Procedures for Gaseline Yapor
Recavery Systems at Service Stations® as last amended December 4, 1981 (the

“Certification Procedures”), incorporated by reference in Section 34001 of
Title 17, Califernia Code of Regulations;

WHEREAS, the Board has established, pursuant te Sections 39600, 3360, and
41984 of the Health and Safety Code, test procedures for determining
campiiance of Phase II vapor recovery systems with emission standards in its
"Test Procedures for Determining the Efficiency of Gasoline Yapor Recovery
Systems at Service Stations"™ as last amended September 1, 1982 (the "Test

Procedures”), incorporated by refersnce in Section 94000 of Title 17,
California Code of Requlations;

WHEREAS, the certification for use with Phase II vapor recovery svystems has
been applied for as specified in Attachment A of this Executive Order:

WHEREAS, Section VIII-A of the Certification Procedures provides that the
Executive Officer shall issue an order of certification if he or she

determines that a vapor recovery system conforms te all of the requirements
set forth in Sections I through VII; ‘

WHEREAS, I find that the equipment specified in Attachment A of this
Executive Order, when used on Phase II balance and assist vapor racovery
systems, conforms with all the requirements set forth in Sections I through
VII of the Certification Procedures and will not compromise the efficiency
of the Phase II vapor recaovery systems on which they will be instaliedy

NOW THEREFORE, IT IS HEREBY ORDERED that the certification, Executive drder
G-70-52-AL, is hereby modified to add vapor recovery equipment listed in .
Attachment-A and to incorporate the requirements and conditions specified in

the Exhibits of this Order for use on Phase II vapor recaovery systems:

IT IS FURTHER ORDERED that the equipment listed in Attachment A of this
Executive Order is certified as shown in Exhibits 4 through 11. A reference
identifying the vapor recovery systems for which the hose configurations

ére approved is contained in Exhibit 1. Certified components far the
Systems are listed in Exhibit 2. A cross reference identifying which vapor
récovery nozzle is approved for each vapor recovery system is shown in
Exhibit 3. The systems shall otherwise comply with all the certification

requirements in the latest applicable Phase I1I Vapor recovery system
certification.




IT IS FURTHER ORDERED that any underground storage tank equipped with a
Stage 1 vapor recovery system and filled from a gasoline delivery tank
equipped with pressure-differential activated vapar-return vent valves must
have a pressure-vacuum relief valve on the vent of the underqround storage
tank.

1T IS HEREBY ORDERED that tompliance with the applicable certification
requirements and rules and regulations of the Division of Measurement
Standards, the Office of the State Fire Marshal, and the Division of
Gccupational Safety and Health of the Department of Industrial Relations is
made a condition of this certification.

IT 1S FURTHER ORDERED that the components. and alternative configurations
certified hereby shall perform in actual use with the same effectiveness as
the certification test system. |

IT IS/ FURTHER ORDERED that.any alteration of the equipment, paris, design, or
operation of the configurations certified hereby, is prohibited, and deemed
fnconsistent with- this certification, unless such .alteration has heen approved
by the: undersigned or the Executive Officer's designee.

ﬁ

£
: : | IJ—?‘ Lo . b
Executed at Sacraments, California this = ¢/ day of ¢ Ci--44]985,

. | )
VSR P B

— . dames. U, . BOyd. -
txecutive Officer

t




Executive Order G-70-52-AM
Atta:hmentlA

basoline Yapor Recovery Equipment Added to Exhibit 2

Dresser Division/Wayne Industries
590 Blending Dispenser
J900x-GQU Dispenser
Emco Wheaton A4019 coaxial hose breakaway coupling
Gates Kleanaire coaxial hose
Gilbarco Advantage motor fuel dispenser

Goodyear Maxxim coaxial hose with green outer hose

High retractor dispenser - coaxial hose configuration with liquid removal
system (Exhibit 8¢) -

OPW Division/Dover Corporation
66-CL coaxial hose breakaway coupling
43-CRT elbow swivel




Exhibit ]}
Executive Order G-70-~-52-AM

Phase 1I Vapor- Recovery Systems

Cartified for Hose Configurations Shown in Exhibits:.4-11

W

Executive:
Order Yapor Racovery
_ B=70- - _System Name .

14 " Red Jacket
17 Emes Wheaton Balance
23. Exxon Balance
25 . Atlantic.Richfield Balance:-
33- Hirt
36: 0PW: Balance
38- Texaco:Balance
48 Mobil Balance:
49:; Union Balance-

53 . Chevron:Balance-

Additional ‘Executive:Orders:Pertaining-to-

?hpur'kiﬁnveryrﬂhzz]és Nat: Listed. in: the Above Orders:

T e e M :

Executiver *

Order” Vapor' Recovery
78 EZ-flo rebuilts
102. EZ-f1o:rebuilts
107’ Rainbow rebuilts:
1256 Husky: Model V-
127 OPW- 111V
134 EZ-Tlo rebuilts”

e ——anlepppsiasyeeypieyasfi oo e e el




Exhiblt 2

Exscutive Order G-70-52-AM

nunpnnnntlf Liat for Red Jacket, Hirt, or Balancs
Phase 11 Vapor Recovery Systems

Manufocturer/Iten SFM ID Exhiblte ' Exhiblt 3
and Mode| Number ! Hymber 4 3 g 7 fo.b.¢ 80.b.¢ 10 11 t19 X-Referencse

Hozxxles (new or rebulit by original -nnufuutur-r)ZI

Emoo Wheaton A3003, rRa3ee3L/ 081:007:005 X X X 1
Emco Wheaton A3265, RA30ES e8b:087:008 X | ¢ X X X X X X 2
Emco Whedaton A3008, RAJDGS 005:007:020 X | X 3
Emco Wheaton A30087, RAJOO7? 895:007:025 X X X X X X X X X 4
Emco Wheaton A4000, HA#EBEZlﬂ 005:007;:022 X X X 5
Emco Wheoton A4001, HAiHHIQl - 005:007:023 X X X X X X X X X 8
Emeco Wheoton A#BB!ﬁf 085:607:022 X X X 7
Emco Wheaton Aiﬁﬁlg/ e0J:007:02) X X X ¢ X X X X X 8
Emco Wheaton A4085, nn4ua5§f 205:007:025 X X X X X X X X X 9
OPX 7V-E {34,36,47,49) 802:008:814-17 X X X 1e
OPW 11VY-C {22,24,47,4%) e05:008:030 X X X X X X X X X 1%
OPW 11VS§S-C {22.24.4?.49)1! 805:0008:039 X X X 12
OPW 11V-E (34,38,47,49) 003:008:033 X X x X X X X X X 13
OPW 11VS-E {34-36,47,49) 805:000:035 X X X 14
OPY 11V-F (22,24,47,49) 8905:008:037 X X X X X X X X X 15
OPW 11VS-F (i2.24.4?.4n)zf 005;:008:838 X X X 16
OPW 111-V {z:.z4.41.4a)§f 005:008:045 X X X X X X X X X 17
Husky Model| ?Ef 005:0621;:0058 X X X X X X X X X 18




Exhliblt 2, page 2

Executive

Order G-70-32-AM

Gulpnn-nt‘lJf List (or Red Jacket, Hirt, or Balance
Phase 11 Vapor Recovery Systeme

Monufacturer/Item SFM 1D Exhibits

and Mode| Humber Number | 5 8 7 Bg.b.¢_9a.b.c 18 Y1 1ie
ﬂlhnlli_ﬂgii}i, (rebuiit by other thaa original -nhﬂfuctur-ijzl
EZ~flo 3003 $85:029:603 X X X
EZ-flo sees? 095:029:004 X X X i X X X X X
EZ~(lo 3006 Ab5:020:004 X X X
E2-110 30078 008:020:005 X X X X X X X X ¥
EZ-110 A4poel/®/ 805:025:008 X X X
EZ-f10 Aboor1d/ 205:029:008 X X X X X X X X X
£2-110 A40822/2/ 005:829:808 X - X X
£7-116 Ateexd/2/ 095:020:008 X X X X X X X X X
E2-f10 Adoos?/Y . ed5:929:008 X X X X X X X X X
EZ-110 EZE 8 (22,24,47.49)1% wes:b29:082 X X X
EZ-flo Y1VS (coaxlii): 905:029:087 X X X X x X X X X
EZ~flo 11VS {duni}zfﬁf_ 808:929:007 X X X
£Z-flo 11VE {auaﬁi&i5!f . 905:92%:297 X X X X X X X X X
Ez-f1o 14VE (dua))? . 008 :020: 907 i X x
Ralnbow RASee3l/1i/18/ - 905:035:002 X X X
Rainbow RA3pesil/18/ s08:935:003 X X X X X X X X X
Rainbow Rl&ﬁﬂill{ es ;038004 X X X
Rolnbow RAJGO7 085:035:000 X X X X X X X X X
Ralnbow RPP. (34,38,47,49) 005:035:008 X XX
gf:::::ﬁii}ili X X % % X X X

Exhiblt 3

'Z-ﬂn!-;nncg




Exhibit 2, page 3

Exsocutlive Order G—78=-52-AM

List for Rad Jacket, Hirt, or Balance
Phawe ] Vapor Recovery Systems

Exhiblts

4 _5 L] Fid

. Gn-pnnintlj
Manufacturer/ltem SFM ID
—tnd Model Number ' Hu!hjr
- P
Overhegd Hose Retractors

CNH] Serles #9800, 9819 ond 9930
Oresser Wayne 308-aerles
Gasboy Model 00-750-2

Gllibarco
OPW 55 (couax)
OPW 58 (dual)
Petro-Vend PV-8

Pomeco 180A, B, C and 102 -
Radikae L
Red Jqukn#
Rusken
Topmaster
Universal Valve J8BO

. 4/

Bennett Pump 6012, 6813, 8022, 6624, 8025,
Oresser Wayne Serleas 370/3890
Dresser Wayne DecadeMarketer Serles 319/320
Gasboy Serles 50
Tokhelm Soerlee 182
Tokhelm 262'12/
Tokhelm 242 ond 244
Toekheoim 330A ond 333A MMD
Tokhelw retrofit 222 and 333 4

Low Retragtor Dispes [Iif
Tokholms TCS

311, 312, 322, 324, 413, 426, 614, 628

X X
X X
X X

.

MNOoX M O M M N
M X M OM M oW X

8e27 X
X
X
X X
| X
X X
X
X

Qa __Bb 8¢ 9o  9b ¢ 11 t1a
X ¥ X X
X X X
X X
X X
X X
X X
X X
X X




Exhiblt 2, page 4

Executive Order G~-708-52-AM

Componaent List for Red Jackat, Hirt, or Balaonce
Phase [l Vapor Recovery Systems

Hnnufuctur-rfit-- SFM ID N Exhiblite
_ond Modet Humber .o Number 4 5 8 7 % 8> 0 99 9
High-Hang loes Digpenssrs -

Bennett Pump 7012, 7024, 8022, 8024, pe3l

Bennett Pump 08036, #0938, 9040

Dr--t-r'luyni.3§l

Dresser Wayne 490

Dresser Wayns 3980x-GQU

Gilbarco MPD
~Glibarco Advantoge

Koppens Caloutrim

Southwest 2366 and 2480 MPD

Tekheim ngh-dl-nhurgqlini “

H311, H312, H322, H324, H413,; He26. HOl4, HB28
. . AR/

Dresser Wayne 393-1L Blender

Dresser Wayné 378 Blander

Dresssr Wayne 588 Bisnder

Dressér Wayne 098 Blendar

Glibarco SelesMoker (SWMK) Blender

Glibarco Mult|<Produect (MPD) Blander

Tokehim 262 with biend valves ox

Tokehim 426 TCS with Blend valves
cosxtgl Hens Asvembiy 1%/
B.F. Gacédrieh Codx | eos:ei4:001
B.F. Goaqdrich Super 1] Loax 005:014:001
Dayco Petioflex 2080 Wdl 7374 005:033:001
Doyco Petroflex 2000 Mdl 7573 o#5:033:002
Dayco Petroflex 3000

" Moda! 7575 Biending Hose 905:033:008
Gotes Kleanalre _ 005:045:001 - o-x X x X X X X

(coptinued next page) o
a | | »

»
4

» X X X
»X M M M

o X X X

o W

M M M M M
» X X X 4 M O M M MM 4 W M M O M O M X X

b

o ——




Exhidblit 2, page 5

1fExl¢utlv| Order G-78-52-AM

' Component List for Red Jocket, Hirt, or Balonce
Phaes 11 Vaper Hutnv-ry 5y-t--

Monufocturer/Iten | SFM 1D _Exhibite
a o mb Yo7 NHumbey 4 5 S_ 7 89 __Ob 8c 90 _9b _ 9c 1@ 44 g
Coaxlgl Hose Apssmbiy (continued from pravious png-)-
Goodyear MoxxIm (black or green) . :

(1/2" or 5/8" inner hose) ©805:038:001 X » X ¢ X X X X X X Ix
Thermoid Superiite (HPD Industries)

(1/2% or 5/8" Inner hose) 0085:837:081 X X X X X X X X X X X
Yapor Systems Technologles 005:044;:001 X X X X X X X X 4 X X
Liquld Removag| Systess
Glilbarco Venturl CoVent (1/2") 005:0826:01) ' X X X
Glibarco CoVent-2 (5/8*%) . 008:028:812 X X X
Wayne Purn.lsy:t-- . 22/ X
Cogxlal Hoee Assemblles with Liguld Removq| Systenms
Dayco Petroflex 7573 (1/2*) 203:833:0083 X X X X
Dayco Petrofiex 7574 (5/8%) 085:0633:004 X ¥ X X
Goodyear Maxxim Plus (5/8") 005:036:001 X ¥ ¥ X
Thersoid Superiite “v* 005:037: 002 X X ¥ ¥
OPW 38-C iij ' 085:008:041 X
oPW 38-CS 14/ 805:008:041 X X
OPN J38-CX 11{ 085:000:041 b 4 X
Enmco Hﬁ-ntnn 4041t 14/ - 005:007:029 X X
Emco Wheaton 4842 2Y/ 005:007:030 X X g X X X
Hose Bregkdwoy Flitings - Dual Howme Systems Only
Enterprise Brass Worke 687-V  003:034:001 X X X
"Husky Safe-T-Breok 005:021:003 X X X

Richards R85 Sofe-T-Gard . ﬁﬂﬂﬁ:ﬂll:ﬂﬂ& b | X X




Exhiblt 2, page 6

Executlive Order G-70-52-AM

Cn-pnn-ntlf List for Red Jocket, Hirt, or Balonce
Phaoss Il Vapor Recovery Syastemns

Manufacturer/Itom SFM 1D Exhibits
gnd Mode} Numbey . —Number 4 - J— Bag __8b 8c 99 b Oc 18 11 lie
ggg;lg1_ﬂg;i_ﬂ;;gkgggl_tllglnnl - Factory or Kit Repalroble Onily |
Catlow C-200 | 005:030:003 X X X X X X X X X X X
Dayco C~208 205:833:005% X X 4 X X X X X X X
Enterprlse Bross Worke 897 $05:034:002 X X X X X X X X ¥ X %
Husky 2738 Safe-T-Breck 905:021:004 X X X X X X X X X X X
Richorde Industries CXE-3%  ©€05:031:005 X X X X X x X x X X X
| g at -~ Dealgned to be Recoupled Witheut Repeir Kit |
Catlow 2.N.1 {Hni:ll end |
Instotiotion prohibited) 00B:030:004 X
Emco Wheaton A4019 ., 0853:007:033 X X X X X X X X X X X
Husky 3030 Safe-T-Break B885:021:004 x X X X X X x X X x x
Richards Industeles TX-40 “pol:031:004 X X X X X X X X X X X
Richards Insustries ROX-48 +  D05:031:004 X X X X X %X X x x % %
OPYW 68-C (w/ plgtatl) . 008;008:844 | %
ss-CL {w/e pigtall) ee5:00b8:047 x X x X X %X X x x X X
L | . .
Emco Wheaten
A225 095:007:23 X X
A225-083 995:9007:23 X X
A226  0058:007:23 X
A227 | e05:007:23 x 18/ _ X X X W
A228-001 ees:007:024 X X X X X X X %X X X X
Red Jackiet aystams only may oléo use: -
Red Jacket 194-184 | 002:001:003 X X X X X X
Hirt systoms only may alsoc use:
Hoziett HC-2 bell check valve, X X
X X

Hirt 3/4* NPT sotenold valve

C




Exhlbit 2, page 7

Executlve Order G-70~52-AN

cn-pnn-ntlj List for Red Jacket, Hirt, or Bolonce
Phase 11 Vapor Recoveary Syetems

Monufacturer/ltenm SFM 1D Exhiblits
and Mode| Number NHumbar 4 9 8 7 g ab 8c $9 _ 6b e 10 11 11e
swivels?®/
Hozzle Swivels
Emco Wheaton
A4110-001(45°) 005:007: 31 X X X X X X
A4113-081(90°) 0985:007:31 X X
Husky I4VI 265:021:2 X X X
Husky [+V1l F 905:821:2 X X X
OPY 43 005:008:8 X X X
oPW 43-c%/ (30°) 005:008:27 X X X X X «
OPW 43-CF-(45°) 805:006:049 X X P X X X
0PN 43-T°/ with 3/4° '
of 1" fuel line 203:008: 31 X X X
OPW 43-CR(98°) 805:000: 48 X X X
OP® 43-CRT{(90") #05:808: 46 X X X
_ Pomeco Model 7 005:028:2 X X X
RCR 3 D 005:031:002 X X X
Island Swivels
Emco Wheaton AS3-081 - 005:007:1) X
~ OPY 36-CE 005;808:28 .
Dispenser Swivels |
Emco Wheaton |
A4113-p01 (98°) 005:008: 31 X X X X x x x
A92-9001  005:007:11 X
Wedgon PS 3445 VAM e93:013:2 X X
OPW 43-CR(9e°) 885:000:48 X X X X X x x
OPW 43-CRT(90°) 205:008: 48 X X X X .x x y
Retraoctor Swivael | )
Searie Leather & Packing B-1389 X

or State Fire Marshal approved equivatent




Exhlhit 2, page 8

Executive Order G-70-52-AM

nn-pnn-ntlj Liet for Red Jacket, Hirt, or Balance
Phase [I Vopor Recovery Systems

Manufocturer/Item | SFM 1D Exhiblts

__qnd_Model Numbar Nomber 4 S 8 2 _®g Bh 8¢ 9g ®b 9¢ 186 1V 1ig
Fiow Limiter

Emco Wheoton A~-19 e01i:007:1 X X X X X % X X X X% X X X

or State Fire Marshal approvad iqulvnlint

Reclreoulation Trops (Exleting Installatlons only)

Emco Wheaton AG08-801 | 201:007:4 X X X

Emco Wheaton A94-081 005:007:8 X X X X

Enco Wheaton A93-081 005100739 X X X X

OPW 78, 78-8, 78~E, 78-£S . 091:008:13 ‘
082:008:12 x X X X
"




Exhibit 2, page 9

Exlci}lv- Order G~70-32-AN

Footnotes to Component Liat for Red Jacket, Hirt, or Balance
Phawe 11 Vapor Recovery Syatems

Specific componenta for the Red Jacket system uore tleted In the lotest version of Executive Order G-70-14,
Speciflc components for the Hirt sywtem ore licted fn the latest varelon of Executlive Order G-78-33,

500 Exhibit 3 for a Nozzle/Syetenm Cross-Reforence.

High-hang or high-retracter hose configurations are required on all exlating Bolance, Red Jacket and Hir't
statfons by July 28, 1986, except for dispenasers In compliance with Exhibit 1%,

Other dispensers are in compliance ilth ARB requirements |If they are approved by the Diviselon of Moowurement
Standarde and are applicable to any of ths configurotiona shown by Exhiblte 4,5,.8, 28 7 In thlse Executlve Order.

Flre Marahal. Nozzle multiplons swivels and tsland single plone swivals are requlired on all exlating twin hose
dlspensers by July 28, 1886,

43-T swivel not cllowed with Hirt ball check valvs,

Dual-port nozzles not permitted on new instotlations utilizing o balonce type Phase II Vepor recovery system.

Boaot protectors ars prohiblited on Emeco Whaaton A4002~series nozzles, EZ~flo 400@~series and 11V-serlies nozzles
and CPW 111V ond Husky Mode!l V nozzles,

Spocific components for EZ-~flo rebullt 3000-eerises YOpor recovery nozzles dare ilsted in the fatest veralon of
Exocutive Order G-70-101. Specifle components for E2-fio rebulit A4000-series ond 11V-serles vapor recovery
noxzles ore llsted in the latest version of Executive Order G-70-134,

Specilic components for the EZ-flo Rebulit OPW IV-E vapor recovery noxzie are llisted In the fatest veraslon of
Exescutlve Order G-78-78.

Speciflic components for the Ralnbow Rebuilt Emco Wheaton A3DO3, A3005, A3P06, and A3@07 vapor recovery nozzles
are listed In the latest version of Executive Order G~78-107.

Eaco Wheaton red and graoy beilows for A3080—type nozzles maoy not be used after July 28, 1989, {Beiiows
discolor in use and may Gcppeor tam rather thon red or gray.

The boot must be used with Daystar Spacer (Daystar part number FOB8232-NL-08), and | only opproved for use on
Emco Wheaton J083- and 3005-type nozzles.

Appropriate certified swivels must be used to prevent cloaure of vaopor passoge due to kinking.
Use of Rainbow Petroleum ﬁkﬂd“#tl RA3Q83/RA3005 Blow Molded Gasollne Vapor Recovery Beljows approved.

Coaxlal hose assemblies which do not contaln tiquid removal systams may be uesed on Exhiblits which are not

Iindicated provided they ore used with ¢ certifled liquld removal system {such as the Gilberco Co-Vent) which Is
certifiod for that Exhiblit, - . _




Exhibit 2, poge 10

Execytive Order G-708-52-AM

Footnotes to Component List for Red Jocket, Hirt, of Balonce
. Phase 11 Vapor Racavery Syatame :

[

Recirculatlon trape aqre permitted on exleting Installatione only. Removal of internal cosaembly from exleting

recirculqtlion traps |9 reconmended whenqver poesible to reduce presasure drop.

Any Inqtﬁllqtinq ol blqnﬂid product QI!plnq-rl gu-t'hq plumbed ta allow the return of vapors {from any product
produced by bleadling to all tanks from which the component fuele may be withdrown.

Ihe Emco Wheaton A227 vaper check valve may be Instalied In a vertical posltion (manufacturer‘s Instructions
specify Instaliatien within five degress of horfzontal) in Tokhelms 262 dispensers manufociured before 1/1/88.

Instaltatlion of the Caotley 2.H.1 breakawagy at the nezzle end of the hose | prohlbited.

The Emco Wheaton A4942 {itting is to be marketed In comblnotion with a gray scuff guard which claarty
identiflee |t as an A4042 fitting. Thie gray ecuff guard Is not to be Installied on A227 vapor check valves,
ond the use of the b!u:‘ scuff{ guard with which the A227 valvae Is marketed lu prohiblted with the A40842. Emca

Wheaton A227 valves wmed fied by removing pappets In an attempt to create A4042 flittinge are conslidered
uncertifled squipment. - . |

Caagxial howes with iiquid remaval|l eyntoms qre agpproved as Indlcated for Exhibite which requlire llquld repoval
systemg. The use of hoesses :nntqlnln? liquid removal systeas ig not prohliblted on other Exhiblte provided all
requiremente of the Exhibita, lacluding hese loop speciflicatlions, are ast. ‘

el




Exhibit 3

Executive Order G-70-52-AM

Phase 11 Vapor Recovery Sysiem/Nozzie Cross-Refsrence
{Red Jacked! and Hirt Assliat Syetems or Balance Systems)

Dispasnaing Rate

1/ Systean 2/ GPM Not To
Hozzie Uslipng Hezzles Exceed Comments and Exhiblit 2 Cross—Reference Huyamber
Emco Wheaton A3603, RAJOD) Hirt 10 3/ Soft, tight-fitting foceplate _
Balance 1 Insertlion interlock 11]:
EZ-flo 3003 Dual~hose passdagaways 4/ '
Secondary (pressure) shutof{ mechanism
Rainbow RAJDOJ} Vapor check valve In noxxlse |
Emco Wheaton A30053, RA300S Hirt 19 Sane as AJIDOY except coaxial _
- Balance 19 Insertion interlock 12§
EZ-flo 3665 Soft, tight-fltting !nc-p}utt 4/
Secondary {(pressure) shutof{ mechonlenm
Rolnbow RAJOBI Vopor check valve (n nozzle.
Emco Wheaton AJBO8, RAJDOS Hirt 18 3/ Loose~fltting asnlat-type facecons. _
Red Jackat 10 No Inaertion Interlock. Y, |3
EZ-flo 3006 Secondary {(pressure) shutoff mechaniam™
Siim handle.
Ralnbow RAJBAS Dual-hose passageways
Remote vapor check valvae required.
Emco Wheaoton AJOB7, RAJOEY Hirt 18 Some as AJGO6 exceptl cooxlal passagsways _
EZ-flo 3087 Red Jackat Loowe-fltting aaslst-type focecone 4]
Ralnbow RAJOO7 Secondary (pressurs) shutoff mechaonlasm 4/
Remote vapor check valve requlred,
Emco Whedaton A4008 ijﬂhiﬂﬂﬂ 8/ Hirt 18 3/ Soft, tight-fitting faceplate
8/ 1/ Balance 16 Insertion Interlock |5]
EZ-flo 4000 Secondary (preasurs) shutoff sschanism 4/
Remotas vapor check voive required
Dual~hoss possagesways
Emco Wheaton A4001 ifﬂh4ﬂﬂ| &/ _ Hirt 10 Some ae A4000 except coaxlial, -
), Balonce 190 Insertlon interlock. |§]

5
EZ-flo 4BBl“f

Soft, tight-fitting faceplate,

Secondary (preseurs) shutolf! mechanisnm
Remote vapor check volive required

4/




Exhibit 3 {(continued)
Executive Order

G-70-52-ANM

Phase Il Vapor Recovery Syatam/NHezzle Cross~Referencs
{Red Jacket ond Hirt Aesiet Systems or Balancs Systems)

Dispensing Ratse

Systeme GPM NHot To
Hezzle Y Using Nozxzles 3/ Excoed Cowments ond Exhibit 2 Croes-Reference Number
Enco Wheaton A4082 3 1 Hirt 19 3/ Loose~fltting assist—type facecons. —
5/ No Insertlion Interlosk. ' 4/ 121
El-1lo 4002 Secondary (pressurs) shutoff mechanlasm
Dudl—-hose passageways
Remots vapor check voive raquired.
Enco Wheoton A4003 8/ Hirt 10 Same as A4002 except cooxlal passagewoays -
_ : Loose~fitting aselat-type facecone | W, |8]
ez2-tle 45;35/ 1/ " Secondary (pressure) ashutoff mechaniam
Remote vopor chsok vnlv.}r-qulr-d.
Enco ¥Yheaton A4005 Ejﬂh4ﬂi=:i/ Hirt 19 Vapor check valve In nozzle. -
7/ - HBalance 19 Insertion Interlock. 18}
£7-(1o 4003 2/ Soft, tight—fitting faceplatas. Y,
Secondary {(pressure) shutoff mechenlism
Coaxiol passageawoys
OPW 7V Madel E s/ Hirt | 1@ 3/ Ne lnllrtlun-lnt;rlnnk. _
-34 (unieaded, with olip) Red Jocket 19 Loone-fitting aeslat-type tacecoens, 10|
~36 (ieaded, w/out g}!;g ‘Remeote vapor check vaive requirsed,
~47 {unleaded, with cilp) ‘Dusl passcageways
-48 {unleaded, w/out cllip Hoe new 7V noxzles being mode by OPW,
-68 (Jeaded, with siip) Secondary (pressure) shutoff mechanism 4
-81 {unleaded, with siip)
~-82 {Jeaded, w/out nlip?
-83 {unleaded, w/out cllp)
E-Z Flo EZER | 3/
=34 (lteaded, with clip) Hirt L 19 Rebuilt OPN 7V Model E nozzle.
~38 {ieoded, w/out ni}qi Red Jacket 19 Loose~1itting assist-typa facecons, |18a}
-47 {un'leaded, with cllp) Ho Interlock, duc) possageways,
49 {(unleaded, w/out clip) Remots vapor check valve requlred.
Secondary (pressure) shutcf! mechaniam 4
. K 3/
Rolnbow Petrolsum Products Hirt 18 OPW 7V Model E nozzle with Ralnbow boot,
RFP-34 (ieaded, w/ ctlp) Red Jacket 18 No Insertlion Interlock. | 16b |
RPP-38 (leaded, w/out clip) Secondory (pressure) shutof{ mechanisa 4/
RPP~47 {unleaded, with clip) Loose-fitting aswist-type facecons.
" RPP-49 (unleaded, w/out ctip) Remote vopor check valve requlired,
- “1_

C




Exhiblt 3 (contlnued)

Executlive Order G-78-52-AM

Phave 11 Vapor Recovery Syllln/Hn::l-‘ﬂrn---ﬂtr-rancn
{Red Jacket and Hirt Aasliet Systems or Halance Systems)

Dispensing Rate

1/ Systema 2/ GPM Hot To |
Hozzlse Using NHoxzles Exceed Gomments ond Exhibit 2 Crose-Referance Number

OPW 11V Nodel C ~Hirt 1 Coaxlal passagaways. ' .
-22 (leaded, with ¢clip) " Balance 1@ - Insertlon Interlock. 111]
~24 {1eaded, w/out ¢lip) Soft, tlght-fitting faceptiate /

-47 (unteaded, with cllg) Secondary (presasure) shutoff mechonliem t
~49 (unleaded, w/o cilp Vapor oheck valve In noxxie
| No new Model C nozzies being made by OPW

OPW 11VS Modetl C - Hirt 18 3/ Same a8 11V except dual passageways. —

_ -22 (1scded, with allp) Balance io Insertion Interlock. |12}
~24 {leaded, w/out cllp) Seft, tight~fitting foceplate. 4/

-47 sun:.qd.d, with clls} Secondary (pressure) shutoff mechanism
~49 {unleaded, w/o clip Vapor check valve In nozzie
| No new bodet C nozzlas being mode by OPW.

OPW 11V Wodel E Hirt 10 Coaxlal paseageways. _
-34 (teaded, with clip)} ‘Red Jacket 10 Loose fitting aselet-type facecons, {13}
~38 (leadsd, w/out clip) No Inessrtion Interiock.

-47 {(unlisaded, with ¢ilp) Remote vapor check vailve requiraed.
-49 (unieocded, ﬂjnui,nllp} Secondary {pressure) shutoff mechan!lsm 2/

EZ~-fle 1IV-E {(coaxlial) - .

OPW 11VS Mode! E 8/ - Hirt 19 3/ Same as 11V E except dual paesageways.

-34 [leaded, with cllip) Red Jocket/ 18 Loowe fitting caslet-type tacecons. |II|
-38 (teaded, w/out otlp) | No Insertion interlock.

~47 {unleaded, wlth clip) Remote vopor check valve required.

-49 (unlsaded wfsyt cilp) Secondary (pressure) shutoff meschonienm 4/

EZ-flo t1V-E (dual)

OPW 11V Model F Hirt 10 Vapor check vaive In noxzls.

-22 (leaded, with clip} Balonce 10 Insertion Jnterlock. |15

~24 (leoded, w/out clip)
-47 {unleaded, with clip)
~49 {unleaded, wlthg,t cl

£EZ-flo 11V-F {coaxial)

ip

Secondory (presaure) shutoff mechonlsa s/
-Soft, tight-fitting faoceplate.
Coaxlal passageways.




Exhiblt 3 (contlnued)

Executlive Order G-78-52-AM

Phave 11 Vapor Recovery Syllln/Hn::l-‘ﬂrn---ﬂtr-rancn
{Red Jacket and Hirt Aasliet Systems or Halance Systems)

Dispensing Rate

1/ Systema 2/ GPM Hot To |
Hozzlse Using NHoxzles Exceed Gomments ond Exhibit 2 Crose-Referance Number

OPW 11V Nodel C ~Hirt 1 Coaxlal passagaways. ' .
-22 (leaded, with ¢clip) " Balance 1@ - Insertlon Interlock. 111]
~24 {1eaded, w/out ¢lip) Soft, tlght-fitting faceptiate /

-47 (unteaded, with cllg) Secondary (presasure) shutoff mechonliem t
~49 (unleaded, w/o cilp Vapor oheck valve In noxxie
| No new Model C nozzies being made by OPW

OPW 11VS Modetl C - Hirt 18 3/ Same a8 11V except dual passageways. —

_ -22 (1scded, with allp) Balance io Insertion Interlock. |12}
~24 {leaded, w/out cllp) Seft, tight~fitting foceplate. 4/

-47 sun:.qd.d, with clls} Secondary (pressure) shutoff mechanism
~49 {unleaded, w/o clip Vapor check valve In nozzie
| No new bodet C nozzlas being mode by OPW.

OPW 11V Wodel E Hirt 10 Coaxlal paseageways. _
-34 (teaded, with clip)} ‘Red Jacket 10 Loose fitting aselet-type facecons, {13}
~38 (leadsd, w/out clip) No Inessrtion Interiock.

-47 {(unlisaded, with ¢ilp) Remote vapor check vailve requiraed.
-49 (unieocded, ﬂjnui,nllp} Secondary {pressure) shutoff mechan!lsm 2/

EZ~-fle 1IV-E {(coaxlial) - .

OPW 11VS Mode! E 8/ - Hirt 19 3/ Same as 11V E except dual paesageways.

-34 [leaded, with cllip) Red Jocket/ 18 Loowe fitting caslet-type tacecons. |II|
-38 (teaded, w/out otlp) | No Insertion interlock.

~47 {unleaded, wlth clip) Remote vopor check valve required.

-49 (unlsaded wfsyt cilp) Secondary (pressure) shutoff meschonienm 4/

EZ-flo t1V-E (dual)

OPW 11V Model F Hirt 10 Vapor check vaive In noxzls.

-22 (leaded, with clip} Balonce 10 Insertion Jnterlock. |15

~24 (leoded, w/out clip)
-47 {unleaded, with clip)
~49 {unleaded, wlthg,t cl

£EZ-flo 11V-F {coaxial)

ip

Secondory (presaure) shutoff mechonlsa s/
-Soft, tight-fitting faoceplate.
Coaxlal passageways.




Exhibit 3 (contlnuad)
Exscutlve Order G-70-52-AM

Phaas I1 fupnr Recovery System/Hoxzie Crnl--ﬂllir-ncu
(Red Jacket and Hirt Assist Systems or Balance Systame)

Dliapensing Rate

i/ ‘ Systeag a7 OPM Net To |
Hozzle o Ueling Hozzies ° fxceed  Copmente ond Exh|bit 2 Crose-Reforence Numbayr
OP¥ 11VS Modetl F | Hirt 19 3/ Same as 11V F except dual passageways. _
-22 (legded, with ¢lip) Halance LL- Vapar c¢heck valve In nozzlise, 4/ j16]
~24 (leaded, w/out oflp) . : Secondary (pressure) shutoff mechanlse
-47 ;unliﬁd!d- w/ q[lps' Insertlon Interlock. .
-49 {unfeqded, w 9 elip) | Soft, tight-fltting focepiote.
EZ~fle {1V-F (dugl} ™ o
OPW 111V 3/ Hirt 11 Vapor check volve In nozzle. —
-22 (leaded. with cllp) ~ Halance 19 Insertion Interieck. / {17
-24 {leaded, w/out cillip) Secondary {(preseure) shutoff mechon|sm 1
-47 {unlwthd; with eilp) Sott, tight-fltting faceplate.’
-49 (unleaded, without clip) Coaxlul passageways.
Hd!hr Mods| V 3/ Hirt 19 Vopor check valve In nozzie.
| | Balance 14

Inssrtlon Interlock, 4/ !IE}

Secondory (pressurs)} shutoff mechanl|am
Soft, tight-fltting facepiats.
Coax|al passageways.

3/

2/
3/

4/
5/

-

Spout and bellows wmay be changed from jeaded to unleaded, or vice versa, when products In storoge tanks are
changed acoerdingly. . .

The Executive Ordere pertalning to Balonce Phase Il vopor recovery systems are tisted In Exhibit 1,
Fliow ruti of 12 gpm permitted only on dual Hirt systenms which uee 3/4" vapor hons.

Secondary (presqure) shutoff mechaon|am af or below 18* water cofumn (between 8" and 18", not over te"),

Boot protectors are prohiblited on Emco Wheoton A400@-series nozzies, EZ-flo 4020-series and 1tV-series nozzies
ond OPW {11V and Husky Wodei V npaxzies, ' _

&/ OPW 7V Mode] E nozzle with OPW 7V Modef H h-llnu-/lutlplnti Is accaptable.

7/ EZ-ffo rebullt noxzle bodies may be certifled only with Emco Wheaton “fraont end® parts. Reler to the ilatest

verslon of Executlve Order G—gﬂ-iii for a listing of the approved combinations.

- ——
T
[
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EXHIBIT 4
Executive Order G-70-52-AM

Dual Hose Side Mount High-Ratractor Configuration
. For Existing Installations Only
1 |

T —

r

¥

Notes: 1.
| 2

+» Lo

B to 7 fest !
_—f_ l: _ “when fully extended.

10" maximum

4

10" minimum

— OQverhead Hose Retractor

Nozzle

Certified multi-plane swivels on
the nozzle end of both vapor and
product hoses and the dispensar
or isiand end of the vapor hose.

Gasoline product hose length
shall be setected and hose
instalied to avoid interference
with vapor hese operation.

5/8 inch or larger I.D (3/4“ 1.D.

Yapor hose length as needed to
provide natural drainage into
vapor return piping when
retractor is in retracted
position, and still avoid kinking

Yapor check valve, {if required,
may be installed inside or
outside of dispenser.

Riser (3/4 inch or larger inside
diameter galvanized pipe).

Swivel. State Fire Marshal
approved 0.4395 inch I.D. minimum

45%ith stops.

See Exhibit 2 for the component list.

. A flow limiter is required on dispensers that have a2 maximum

flowrate in excess of 10 gpm. (A maximum flow rate of 12 gpm 1s

permitted with the Hirt system provided vaper hoses are 3/4* ID.}
Use appropriate hose ties.

Yapor return piping may be installed on the inside or the outside
of the dispenser cabinet.

The Emco Wheaton and EZ-f1o A4000 and A4002 nozzles are permitted

only when used in conjunction with certified vapor check valves. -

minimum with 12 gpm Hirt system).

— e e * e —




5 to 7 feet

10" maximum

EXHIBIT 5
Executive Order G-70-52-AM
Coaxial Hose Side-Mount High-Retractor Configuration
For New and Existing Installations

. m— Overhead Hose Retractor

Coaxial Hose Assembly

—-5. Nozzle

Nozzle swivel {optional with
lightweight coaxial hoses)

Hose assembly sioped to permit
natural drainage into vapor
[J return piping when retractor is
' in retracted position.

Gasoline Fluid Hose {or piping
inside dispenser)

Y | Yapor check vaive, if required,

may be instalied inside or
outside dispenser.

| Dispenser or istand Swivel
{optional with lightweight
I coaxial hoses)

IB' minimum Ll

Riser (3/4 inch or largér inside
diameter gaivanized pipe)

Ses Exhibit 2 for the component 1ist.

A flow limiter is required on dispensers that have a maximum
flowrate in excess of 10 gpm. A fTlow limiter may be required on
all gasoline dispensers at the option of the lecal air pollution
control district.

Yapor return piping may be installed on the inside or on the
outside of the dispenser cabinet. |

The Emeco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted
only when used in conjunction with approved vapor check valves.
Nozzle and dispenser or island swivels are required with hardwall
coaxial hoses, and are optional with lightweight coaxial hoses. .

B ot




- EXHIBIT b
. Executive Order (-70-52-AM
Dual and Coaxial Hose Dispenser-Mount High-Retractor Configuration

| - ] Retractor

Dispensear

i T4 aaEmE-EEy -,

Gasoline liquid hose length shall

avoid interference with vapor
hose operation.
5 feet

minimum Nozzle

Muiti plane swivels on nozzle end
of vapor and product hoses. With
hardwall coaxial hose, nozzle
swivel equal to or greater than

Bﬂn-required (optional with other
() coax hoses)

! 5/8" or larger I.D. (374" for 12
gpm Hirt system) Vapor hose or
coaxial hose length as needed to
permit natural drainage into
! 10" max imum ' vapor return piping when

- retractor is in retracted
position and still aveid kinking
when fully extended, o

| |
. | Yapor check valve, if required,
| may be installed inside or

outside of dispenser.
I 10" minimum |
| Swivel, must be State Fira .
Marshal approved 0.495 inch I.D.
minimum 45° with stops (opticnal
with lightweight coaxial hoses).
Notes:

1. See Exhibit 2 for the component list.

2. A flow limiter is required on dispensers tﬁat have a maximum flowrate in . .

excess of 10 gpom (12 gpm for dispensers with the Hirt system provided that

3/4" ID vapor heses are used), and may be required on any gasoline

dispenser at the discretion of the Jocal air pollution control district.

Use appropriate hose ties.

Yapor return piping may be installed inside or outside dispenser cabinet.

Riser shall be 3/4 inch or larger inside diameter galvanized pipe.

The Emco Wheaton and EZ-f1o A4000, A4001, A4002 and A4003 nozzles are

permitted only when used in conjunction with approved vapor check valves.

The coaxial hose dispenser-mount high-retractor configuration can be used

for all new and existing installations. The dual hose dispenser-mount

high-retractor configuration may not be used for new installations.

8. Nozzle and dispenser swivels are required with dual hoses and with
hardwall coaxial hoses, and are aptional with lightweight coaxial hoses.

“oad N N I (D

be selected and hese installed to.
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- Notes:

EXHIBIT 7
Executive Order G-70-52-AM

Dual Hose Dispenser-Mount High-Retractor Configuration

For Existing InstalTations Only

~___——Dispenser

Retractor with dual-hose clamp or
single hose c¢lamp.

Slope to permit natural drainage.

5/8" or larger I1.D. vapor hose
. (3/4" or larger I.D. for Hirt
System operating at 12 gpm}.

Hose tis wraps applied
approximateiy every foot to held
vapor and product hoses together.

Nozzle

Multi plane swivels required on
the nozzle end of both vapor and
product hoses.

Product Hose ’

3

L
)
2w - ap— — = S AN = e e " —r

I E—

1.

See Exhibit 2 for the companent list.

2. A flow limiter is required on dispensers that have a maximum

o n Jw L
+ A T

flowrate in excess of 10 gpm (12 gpm for dispensers for the Hirt
System). |

Hose swivels not required at dispenser end of hoses.

Riser must be 3/4 inch or larger inside diameter galvanized pipe.
Dual hose dispenser-mount high-retractor configuration not
permitted on new installations.’ | _

The Emco Wheaton and EZ-flo A400C and A4002 nozzles are permitted
only when used in conjunction with certified vapor check valves.

Kinimum height above island - 20"

-
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EXHIBIT 8
- Executive Order G-70-52-AM
High-Retractor Dispenser - Coaxial Hese Configurations
For New and Existing Installations

8a 8b 8c
P C
\ Hetractor and
1 Hose Clamp
LN I
Recommended 30
R eauired degree Swivels
equir cptional
90 degree Swivels -a P )
Coaxial Hose
Required
45 degree Swivel
(optional for
Tokheim MMD's) ___§ 10inches maximum
Liquid removal system
Motor Fuel Dispenser
Notes:

1.

lUse a 1 inch or larger diameter gaivanized pipe for riser.

2. Aflow limiter is required on dispensers that have a maximum flowrate in excess of 10 gpm. A flow

8.

limiter may be required on any gasoline dispenser at the option of the local air poliution control
district. Flow limiters are not recommended for configurations requiring liquid removal systems if
flowrates are10 gpm or less for all nozzles. | *

. For configuration 8a only, the maximum length of the hose assembly is 9 feet. For di's{:ansar

islands greater than 4 feet in width, thie maximum length of the hose assembly shall not exceed the
sum of one-half the dispenser width, in feet, plus 7 leet. |

Retractor must retract coaxial hosa to top of dispensers when not in use and hose must siope
downward to dispenser to provide natural drainage from the retractor to the dispenser. Tension on
retractor hose clamp must nct be in excess of that required to return hose to top of dispenser.

For configuration 8¢, the hose may not touch the island or the ground wihen not in use. In the case
of a dogbone istand where the wider ends protect the hose from damage by vehicle tires, the hose
may touch the vertical face of the dogbone island at the option of the jocal air pollution controi district.
The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted only when used in conjunc-
tion with approved vapor check vaives.

7. Configuration 8a with swivels is required with hardwall coaxial hoses.

8.

Liquid removal system is required with configuration 8¢ and shall he located so that the liquid pickup
is in the bottom of the hose loop during vehicle fuelings.




ik l |

i)
w.

o

Notes:

Original Configuration

( ‘V.v :

P =2

~-J &N

Exhibit 9 (a and b)
Executive Order G-70-52-AM
High-Hang Coaxial Hose Configuration with Retractor
For New and Existing Installations

Alternate Configuration

tocation of
vapor check
valve, if
reguired

Hose retractor

IIIIIEHIIIIII-i[] In -

Coaxial Hose
Assembly

Nozzle

l--@mm-;ﬂ It

(Optional for
Takheim MMDs)

‘ | S £ 1 by maximum
I 45° Swivel

50° Swivel

Use a 1 inch or Targer inside diameter galvanized pips for riser.

A flow limiter is required on dispensers that have a maximum
flowrate in excess of 10 gpm. A flow limiter may he required on all
gasoline dispensers at the option of the Jocal air pollution control
district. |

For dispenser islands less than 4 feet in width, the maximum length
of the hose assembly is 9-1/2 feet. For dispenser islands greater
than 4 feet #n width, the maximum length of the hose assembly shall
not exceed the sum of one-half the dispenser island width, in feet,
plus 7-1/2 feet. _
Retractor must retract coaxial hose to top of dispensers when not 1n
use.

Tension on retractor hose clamp must not be in excess of that

required to return hosa to top of dispenser, h,)

Driginal configuration required with hardwall hoses. . )
90 degree swivel is not required if hose stiffener at nozzle 1S 24
in Tength (Hose stiffeners pertain only to B.F. Goodrich hoses).

The Emco Wheaton and EZ-flo A4001 and A2003 nozzles are permitted r

only when used in conjunction with approved vapor check valves, z

o e s




Exhibit 9¢
| Executive Order G-70-52-AM
High-Hang Coaxial Hose Configuration With Liquid Removal System
For New and Existing Installations

required, may be located
here

\

Venturi may be located here
with separate Tiquid pickup

in hose loop where indicated
bealow

—— Hase retractor

Coaxial Hose Assembly

Nozzle

Yenturi may be loccated here
with separate liquid pickup

in hose loop where indicate
below |

Liquid removal system
required, located so that

the Tiquid pickup is in the
bottom af the hose Toop

during vehicle fuplings.

Notes:

i. Use 1 inch or larger inside diameter galvanized pipe for riser.

2. The maximum length of the hose assembly, including any breakaway valve,

vapor check valive or pigtail hose, shall not exceed 13 Teet.

3. An ARB certified liquid removal system must be installed and maintained

according to the manufacturer's current specifications.

4. A flow limiter is required on all dispensers tha@ have a maximum flowrate
in excess of 10 gom. A flow limiter may be required on all gasciine
dispensers at the option of the local air pollution control district.

The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted oniy

‘when used in conjunction with approved vaper check vaives, |

6. The hose may not touch the island or the ground when not in use. In the
case of a dogbone island where the wider island ends protect the hose from

damage by vehicle tires, the hose may touch the vertical face of the
dogbone island at the option of the locail air pollution control district.

Retractor must retract coaxial hese to top of dispensers when not in use.
Tension on hose clamp must not be in excess of that required to return
hose to top of dispenser.

L4 ]
» .

o ~d
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EXHIBIT 10
Executive Qrder G-70-52-AM
High-Hang Coaxial Hose Configuration With Liquid Removal System
For New and Existing Installations -

T——Yapor check valve, if

required, may be located
here ‘

| Yenturi may be located here
| . with separate liquid pickup

| o in hose loop where indicated
below |

g} ———— L0axial Hose Assembly

ozzle

Yenturi may be located here
with separate liquid pickup

in hose loop where indicated
below .

Liquid removal system
required, jocated so that
the liquid pickup is in the
bottom of the hase loop
during vehicle fueiings.

d

Notes: S - -

1. Use 1l inch or larger inside diameter galvanized pipe for riser.

2. Tne maximum length of the hose assembiy is 10-1/2 feet.

3. An ARB certified liquid removal system must be installed and maintained
according to the manufacturer's current specifications.

4. A flow limiter is required on all dispensers that have a maximum flowrate
in excess of 10 gpm. A flow limiter may be requirad on all gasoline
dispensers at the aption of the local air poliution contrel district.

5. The Emco Wheaton and EZ-flc A4001 and A4003 nozzles are permittad only
when used in conjunction with approved vaper check ?ﬂlvas: ‘

6. The hose may not touch the island or the ground when not in use. 1In the

case of a doghone island where the wider jsland ends protect the hose from
damage by venhicle tires, the hose may touch the vertical face of the

dogbone island at the option of the local air pollution contrel district. .




EXHIBIT 11

- Executive Order §~70-52-AM
Low-Profile Dispenser with Retractor and Liquid Remova] System
For New and Existing Instaltations

| 1]
| L,:

|
|

ﬁ
g
ﬁ
9

—
| N 1 N
Dispenser —————p | M - =
-~ ) Y
o~ oy 1
o~ -~ _~ Nozzle
[ - ~
0 0 0
=/ i A Swive]
Retractor and l
3 hose clamp |
Coaxial hoga
assembly
| Liquid
removal
System
96° Swivel ¥s
Notes: 1.

i
.

- retractor to the 9

Use 1 inch or larger inside diameter galvanized pipe for_riser,

A Tlow limiter is requirsd on dispensers that have a max imum
flowrate in excass of 10 gpm. A flow limiter may be required on
all gasoline dispensers at the option of the local air pollution
control district. _ k
An ARB certified liquid removal system must be installed ang
maintained according to manufacturer's specifications,

Retractor must retract coaxial hosea to dispenser when naot in use.
The hose must fit squgly against the dispenser from the Jow

0 swivel. |

Tension on retractor hose ¢lamp must not be fn excess of that
regquired to return hose to dispenser.

The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted
only when used in conjunction with approved vaper check valves.
The hose may not touch the island or the ground when not in yse.
In the case of a dogbone island where the wider island ends
protect the hose from damage by vehicle tires, the hose may touch
the vertical face of the dogbone island at the option of the local
air poilution control district.

il o g o e b et s e




High retractor——————T1

and hose
ciamp

Coaxial hoase

assembiy

Dizspenser

Low retractor

and hose
clamp

90° Swive]

Notes: 1.

| 2.

3.

4,

E.

.

EXHIBIT 1la
- Executive Order G-70-52-AM
- Low~Profile Dispenser with Retractars Lo
For New and Existing Installations |

N\
—

E E!  feat

==

L

A= i W~ l

Nozzle

)

Swivel

=:3)1))

10" may

Use 1 inch or larger inside diameter galvanized pipe for riser.

A Tlow Timiter is required on dispensers that have a maximum
flowrate in excess of 10 gpm. A flow Timiter may be required on
all gasoline dispensers at the option of the local air pollution
contro] district. -

Low retractor muyst be present and must retract hose to dispenser
when not in use. Hose must fit snugly against dispenser from low
retractor to 90 degree swival, |

High retractor must retract hose fully when hose is not in yse and

- must provide natural drainage from high retractor to the 90

swivel, -

Tension on retractor hose clamp must not be in excess of that
required to return hose to dispenser. ;
The Emco Wheaton and EZ-Tlo A400]1 and A4003 nozzles are permitted !
only when used in conjunction with approved vapor check valves.






