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9. Calculations

9.1 The minimum allowable five-minute final pressure, with an initial pressure
of two (2.00) inches H5O, shall be calculated as follows:

Where:
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[Equation 9-1]

ifN=1-6
ifN=7-12
if N=13-18
if N =’J19-24
if N> 24

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.

The minimum allowable five-minute final pressure, inches H>O
A dimensioniess constant approximately equal to 2.718
The initial starting pressure, inches H>O

9.2 The minimum time required to pressure the system ullage from zero (0) to
two (2.00) inches HoO gauge pressure shall be calculated as follows:
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[Equation S-2]

The minimum time to pressurize the ullage to two inches H»O,

minutes

The totai ullage affected by the test, gallons
The nitrogen flowrate into the system, CFM
The conversion factor for pressure and gallons
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9.3 If the policy of the local district requires an allowable tolerance for testing
error, the minimum allowable five-minute final pressure, including testing
error, shall be calculated as follows:

P, =2 L”(loo) [408.9-(P, +406.9) [Equation 9-3]
Where
Pee = The minimum allowable five-minute final pressure including
allowable testing error, inches HyO
E = The allowable testing error, percent
P, = The minimum allowable five-minute final pressure calculated in
Equations 9-1 or 9-2, inches H>O
2 = The initial starting pressure, inches HoO
408.9 = Atmospheric pressure plus the initial starting pressure, inches
HoO
406.9 = Atmospheric pressure, inches HoO
10. Reporting

10.1 The calculated ullage and system pressures for each five-minute vapor
recovery system test shall be reported as shown in Form 3-1. Be sure to
include the Phase |l system type, whether the system is manifolded, and
the one-minute pressures during the test.



~ Source Test

Results

. Source:Information:

 Facility Parameters

GDF Name and Address

GDF Representative and Title

PHASE II EQUIPMENT

System: Balance

NOZZLE Type/Number
GDF Phone No. (
Source: GDF Vapor Recovery System | Comments
Permit Conditions GDF #
AlCH Manifolded? Y or N

Operating Parameters:
Number of Nozzles Served by Tank #1

Number of Nozzles Served by Tank #2

Number of Nozzles Served by Tank #3

Total Number of Gas Nozzles at Facilty

Applicable Regualtions:

FOR OFFICE USE ONLY:

Source Test Results and Comments:
TANK #:
1. Product Grade
Actual Tank Capacity, gallons
Gasoline Volume, Gallons
Ullage, gallons (#2 -#3)
. Phase I System Type
. Initial Test Pressure, Inches H>O (2.0)
. Pressure After 1 Minute, Inches H,O

. Pressure After 2 Minutes, Inches HyO

9. Pressure After 3 Minutes, Inches HyO

10. Pressure After 4 Minutes, Inches HyO

11. Final Pressure After 5 Minutes, Inches H,O
12. Allowable Final Pressure from Table 3-1

13. Test Status [Pass or Fail]

TOTAL

%-'I'cstrConducted by: - Test.Company

~Date and Time of Tést:
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TABLE 3-1
INITIAL PRESSURE OF 2 INCHES OF H20

MINIMUM PRESSURE AFTER 5 MINUTES, INCHES OF H20.

NUMBER OF AFFECTED NOZZLES

ULLAGE,
GALLONS 01-06 07-12 13-18 19-24 > 24
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 1.42 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 1.92 1.92 1.92 1.91
25,000 1.94 1.94 1.94 1.93 1.93

Note: For manifolded Phase |l Balance Systems, the "Number of Affected Nozzles"
shall be the total of all gasoline nozzles. For dedicated return configurations, the
"Number of Affected Nozzles" shall be the total of those nozzles served by the
tank being tested.
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TEN GALLON PER MINUTE LIMITATION
COMPLIANCE VERIFICATION PROCEDURE

Compliance with the 10 gailon per minute flowrate limitation shall be determined with the
following methodology. It is recommended that the maximum dispensing rate through
each nozzle/hose assembly be verified.

1) The facility uses identical models of hoses, nozzles, and breakaways:

Check the nozzle closest to the submersible turbine pump (STP) for each gas grade, or
STP, at the facility. With no other dispensing occurring which uses the same STP,
dispense gas into a vehicle or approved container. Dispensing shall be conducted in the
‘hand-held, wide-open” mode. Using a stopwatch accurate to at least 0.2 seconds,
begin timing the dispensing rate after at least one gallon has been dispensed. This one
gallon buffer is necessary due to the “slow-start” nature of some dispensers. Determine
the time required to dispense 2, 3, 4, or 5 gallons of gasoline. The facility shall be
deemed in compliance with the 10 gallon per minute limitations if the elapsed time
meets, or exceeds, the times shown in Table 1. If the dispensing rate exceeds the
allowable limit, a CARB-certified flow limiting device shall be installed.

2) The facility uses different models of hoses, nozzles, or breakaways

Due to potential differences in pressure drops through the various components, each of
the nozzle/hose assemblies shall be tested for maximum dispensing rates. Using the
same criteria as above, determine the maximum dispensing rate through each
nozzle/hose assembly. If the maximum dispensing rate exceeds the 10 gpm limit, a
CARB-certified flow limiting device shall be installed.

~ Table 1
Verification of 10 gpm
Product Dispensed, gallons Minimum Allowable Time, seconds
2.0 11.8
3.0 17.7
4.0 23.6
5.0 29.5

Note: The times have been corrected to allow for the accuracy of the measurement.
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For the purposes of Section 41960.2 of the Health and Safety Code, the following constitute
equipment defects in systems for the control of gasoline vapors resuiting from motor vehicle
fueling operations which substantially impair the effectiveness of the systems in reducing air
contaminants:

(a) Absence or disconnection of any component required to be used in the Executive
Order(s) that certified the system.

(b) A vapor hose which is crimped or flattened such that the vapor passage is blocked, or
the pressure drop through the vapor hose exceeds by a factor of two or more the
requirements in the system certified in the Executive Order(s) applicable to the system.

(c) A nozzle boot which is torn in one or more of the following manners:

1. Triangular-shaped or similar tear 1/2 inch or more to a side, or hole 1/2 inch or more
in diameter or,

2. Slit 1 inch or more in length.
(d) Faceplate or flexible cone which is damaged in the following manner:
1. For balance nozzles and for nozzles for aspirator and eductor assist type systems,
damage shall be such that the capability to achieve a seal with a fill pipe interface is

affected for 1/4 of the circumference of the faceplate (accumulated).

2. For nozzles for vacuum assist-type systems, more than 1/4 of the flexible cone
missing.

(e) Nozzle shutoff mechanisms which malfunction in any manner.

(f) Vapor return lines, including such components as swivels, antirecirculation valves and
underground piping, which malfunction or are locked, or restricted such that pressure
drop through the lines exceeds by a factor of two or more requirements specified in the
Executive Order(s) that certified the system.

@) Vapor processing unit which is inoperative or severely maifunctioning.
(h) Vacuum producing device which is inoperative or severely malfunctioning.

(i) Pressure/vacuum relief valves, vapor check valves, or dry breaks which are
inoperative.

() Any equipment defect which is identified in an Executive Order certifying a system
pursuant to the Certification Procedures incorporated in Title 17, California Code of
Regulations, as substantially impairing the effectiveness of the system in reducing air
contaminants.



