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APPENDIX A

LUNDBERG SURVEY INCORPORATED INDIVIDUAL
COUNTY SIZE DISTRIBUTION

The Lundberg Survey information discussed in Chapter 2
provided the number of service stations in each of the
following counties along with the average monthly gasoline

throughput.

Syracuse, NY Houston-Galveston-Brazoria, TX

Phoenix, AZ St. Louis, MI-IL

San Diego, CA Portland-Vancouver, OR-WA

Detroit-Ann Arbor, MI Milwaukee-Racine, WI

Lansing, MI New York-Newark-Long Island, NY-NJ-
CcT

Grand Rapids, MI Providence-Pawtucket-Fall River,
MA-RI

El Paso, TX Madison, WI

Orlando, FL gznta Barbara-Santa Maria-Lompoc,

There were approximately 11,000 individual service stations
in the database. For each individual county, the service
stations were placed into seven categories according to
monthly gasoline throughput. The distribution for all of
these areas combined was given in Table 2-8 and is restated
in Table A-1. However, the distribution for each county was
also calculated. 1In order to provide comparisons between
these counties, the counties were then sorted according to
population and number of service stations. These
distributions are shown in Tables A-2 and A-3, respectively.




TABLE A-1l. RETAIL SERVICE STATION DISTRIBUTION
BASED ON LUNDBERG DATA FROM 16 METROPOLITAN AREAS

GASOLINE THROUGHPUT RANGE PERCENTAGE OF SERVICE

(gallons/month) : STATIONS
0 - 5,999 3.8
6,000 - 9,999 4.8
10,000 - 24,999 15.0
25,000 - 49,999 23.5
50,000 - 99,999 32.3
100,000 - 199,999 18.2
> 200,000 2.4

Source: Lundberg Survey, Incorporated.




TABLE A-2

SIZE DISTRIBUTIONS OF COUNTIES SORTED BY POPULATION

COUNTY

MONROE, IL
WALLER, TX
CLINTON, IL
BRISTOL, RI
LIBERTY, TX
YAMHILL, OR
LAPEER, MI
FRANKLIN, MO
OSCEOLA, FL
WASHINGTON, RI
LIVINGSTON, MI
MACOMB, IL
SUSSEX, NJ
KENT, RI
JEFFERSON, MO
MONTGOMERY, TX
BRAZORIA, TX
GALVESTON, TX
FORT BEND, TX
CLARK, WA
SOMERSET, NJ
MADISON, IL
CLACKAMAS, OR
WASHTENAW, MI
SEMINOLE, FL
WASHINGTON, OR
RICHMOND, NY
MORRIS, NJ
OCEAN, NJ
PASSIAC, NJ
UNION, NJ
HUDSON, NJ
MONMOUTH, NJ
MULTINOMAH, OR
PROVIDENCE, RI
MIDDLRSEX, NJ
ORANGE, FL
ESSBX, NJ
BERGEN, NJ
OAKLAND, MI
BRONX, NY

NEW YORK, NY
QUEENS, NY
WAYNE, MI
KINGS, NI

SAN DIEGO, CA
HARRIS, TX

Sasoiine Througnput Fer L.S.EZnvironmental Protection Agency

POPULATION
22365
23150
33455
48288
52241
65307
74340
80413

104104
108003
114958
117206
129633
159900
170254
180394
190891
216175
224751
237277
239188
246762
277791
280222
285213
309883
349549
419456
429076
442895
490000
533598
548793
580029
585763
667761
670213
749355
818237
1076234
1203789
1420702
1881378
20493294
2300664
2465961
2791102

Lundberg Survey

.ncorporatea Census Data
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33.3
24.4
19.4

4.8
34.7
38.7
15.7
13.4
17.2
14.1
11.1

5.7
15.4
12.5

7.5
28.1
34.0
35.9
17.3
14.6
11.7
18.2
10.1
10.6
20.5

6.1
14.4

9.8
15.1
16.7
15.5
12.9

7.0

7.9
14.8
12.1
13.9

SIZE4
40.0
19.5
32.3
42.9
26.7
29.0
17.6
46.6
29.9
31.3
17.8
14.3
26.9
28.8
27.4
27.1
27.9
25.0
29.8
29.1
19.2
41.8
21.0

9.8
18.5
14.6
33.1
28.9
25.3
29.6
21.6
23.9
23.4
26.5
33.5
31.5
23.6
23.2
24.5
13.3
27.0
17.5
a7.7
11.3
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14.3
25.2
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6.7
17.1

6.5
28.6
12.0
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17.5
39.1
31.3
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40.3
39.7
37.5
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13.0
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28.5
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TABLE A-3

SIZE DISTRIBUTIONS OF COUNTIES SORTED BY THE
NUMBER OF SERVICE STATIONS

easoline Througnout

COUNTY

MONROE, IL
BRISTOL, RI
CLINTON, IL
YAMHILL, OR
WALLER, TX
LIVINGSTON, MI
LAPEER, MI
WASHINGTON, RI
LIBERTY, TX
SUSSEX, NJ
NEW YORK, NY
WASHINGTON, OR
OSCEOLA, FL
FRANKLIN, MO
CLARK, WA
KENT, RI

FORT BEND, TX
JEFFERSON, MO
RICHMOND, NY
CLACKAMAS, OR
SOMERSET, NJ
WASHTENAW, MI
SEMINOLE, FL
HUDSON, NJ
MADISON, IL
OCEAN, NJ
GALVESTON, TX
MONTGOMERY, TX
BRONX, NY
BRAZORIA, TX
PASSIAC, NJ
MORRIS, NJ
MULTINOMAH, OR
MONMOUTH, NJ
ESSEX, NJ
UNION, NJ
MACOMB, IL
PROVIDENCE, RI
MIDDLESEX, NJ
KINGS, NJ
ORANGE, FL
OAKLAND, MI
QUEENS, NY
BERGEN, NJ
SAN DIEGO, CA
WAYNE, MI
HARRIS. TX

STATIONS

Lundberg Survey

incorporatea Census Data

SIZE1l
13.3
0.0
12.9
0.0
22.0
13.3
27.5
l.6

-
[ V]
.

[

[

%3
SNNWUOFNELAWONKFHOWRKFEOMVWWNNOLMOIMNENRMHLEHONK
NHUOWRROALWUMNOHBNANNHRNOYVROSEIVONMYMOVLAEMOWNWO

SIZE2

-

-

-

FPOAWVWNONWUNWROKFRAVMNIDIFNNWOKFLGVLNNKFUNG WL VW

-

-

AWEHFWBMBLNWLE L\

q
>

ONNFHFVOWOIOVMWOVNBIAVALUVLVLNDVMOVNVMUMOAVLNWLWLEWRFHRONNYNSGDON

SIZE3

33.3

4.8
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1.1
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34.7
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17.2
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SIZE4
40.0
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29.0
19.5
17.8
17.6
31.3
26.7
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17.5
14.6
29.9
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21.0
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These tables could be used to predict a distribution
for an area where data are not available to actually
calculate this distribution. For example, assume a county
has a population of approximately 225,000. From Table A-2,
the counties of Galveston, TX, Fort Bend, TX, Clark WA, and
Somerset, NJ have similar populations. An average size
distribution could be calculated using this information and
the number of stations from Table A-3. This could then be
used as an estimate of the size distribution for the example

county.






APPENDIX B
STAGE II FACILITY COSTS

This appendix is taken in its entirety from Draft
Regulatory Impact Analysis: Proposed Refueling Emission
Regulations for Gasoline-~Fueled Motor Vehicles - Volume I
Analysis of Gasoline Marketing Regqulatory Strategies. EPA-

450/3-87-001a. U.S. EPA, Research Triangle Park, N.C. July
1987.
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APPENDIX B
STAGE 11 PER-FACILITY CUSTS

8.1 INTRUUUCT [UN

Cost data were obtained and developed on a per-tacility basts for
each model plant size. These per-facility costs were then combined
with data on the number of facilities requirtny controls within each
model plant category so that nationwide costs could be determined.

The Agency obtained cost data from numerous sources (vendors,
equipment suppliers, and construction contractors) in determining
reasonable estimates for the capital and annualized costs that would be
incurred by installation of Stage Il vapor recovery systems, due efther
to retrofit on an extsting factlity or to the incorporation of controls
during construction of a new facility., All data were obtatned during
the third and fourth quarters of 1984, and these values are taken to
represent third quarter 1984 costs. Information for determining Stage
Il costs was compiled based on vapor recovery systems currently available
and certified in Californta; i.e., the individual balance system, the
manifolded balance system, the hybrid System, and two types of vacuum
assisted systems. The reasons for using only the systems currently
certified 1n Californtfa are that these systems are in actual operation
and have been demonstrated to meet the control efficiencles assumed in
this analysis, and detailed tnformation is avatlable on the exact
components that make up each approved system. The presented per-facility
cost estimates are based upon the 95 percent theoretical efficiency
since this 1s the efficiency at which the systems are certified.

However, when extrapolating these per-factlity costs to nationwide or
nonattainment areas, {n-use efficiencies are assumed.

Both the individual and manifolded balance Systems are considered
in this analysis because each is currently certified for use in California
and because when the analysts ef fort was begun the magnitude of the
cost difference between the two systems was not known., The cost analysis
for the hybrid system s based solely on the Healy System, because this
is the only one for which accurate cost data were avatlable, Cost data
were not avatlable from the other hybrid manufacturer, Red Jacket,
since this company‘s system {s not currently being manufactured. Tne

costs shown for the vacuum assist systems are based on the Hirt system
and the Hasstech system, Throughout this appendix, the title Assist-
1 is used to denote the Hirt System, Assist-Z2 is used for the Hasstech
System, Hybrid 1s used for the Healy system, Bal-I is used to indicate
an individual balance system, and Bal-M is used for a manifolded
balance system.

Several terms are used during the discussion of Stage Il capital
costs. The “"purchase cost” of an item represents the manufacturer's
quoted selling price for the item. The "direct cost™ of an item equals
the item's purchase cost plus the direct expenses incurred during the
installation of the item {e.g., labor, materials, and site preparation).
The “"capital cost” of an item equals the sum of the item's direct cost
and its indirect cost {e.g., model study, contingencies, startup).
However, since Stage II systems are relatively small and simple, no
indirect costs are incurred. Therefore, in this case, the capftal cost
of an item is the same as its direct cost. The cost components that
comprise the "annualized cost" of a Stage Il system are defined as they
appear later in this discussion.

A summary of the aboveground and underground component cost analysis
is presented in Section B.2. Section B.3 presents the per-facility cost
results for retrofitting an existing facility, and Section B.4 presents
the costs for fnstallation during the construction of a new facility.

B.2 COMPONENT COSTS

This section presents the capital and annualized costs of both the
aboveground (B8.2.1) and underground (B.2.2) equipment components of a
Stage I system retrof!tted to an existing service station. This
analysis incorporates the conclusion of Appendix I, which evaluated
Stage II dispenser configurations. The analysis presented here assumes

that all existing and new facilities incorporate coaxial hose configurations

and that one-fourth of the existing and three-fourths of the new
facilities will incorporate multiproduct dispensers.

The capital cost data for all Stage [I vapor recovery systems were
re-evaluated and broken down into aboveground costs, which include
the costs for dispenser components, and underground costs, which include
the installation cost of an underground piping system. The capital
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recovery cost .actor used to calculate annualized costs was based on an
equipment Iife of 8 years for the dispenser and auxiliary equipment,
and 35 years for the underground pipiny system.

8.2.1. Aboveground (Losts
To calculate aboveground costs, EPA obtained a list of the above-

ground components certified for use in California. The vendors of the
components on this 1ist were then contacted to obtain a current retail
price for each component. Finally, the price range for each individual
component type was averaged to arrive at a single price for each compo-

nent type.

Table B-1 contains a camponent list of the eyuipment necessary to
modify an existing dispenser into a balance, or Hirt, Stage Il vapor
recovery dispenser. This equipment 1ist was obtained from an Executive

Order tssued by the State of Californfa Afr Resources Board (G-7u-52-AE:

Exnibit 2) ([-F«113)* and represents the equipment certified for use in
the Stage Il systems. This table provides a list of manufacturers and
model numbers for each piece of equipment; other makes of the same
equipment are not certified and, thus, may not be used in California.
This Execut fve Urder also presents exhibits (Exhibits 4-10) that depict
the dispenser sonfigurations that may be used {see Figures B-1, througnh
B-7). Exhibits 8 through 10 depict multi-product dispensers. Multi-
product dispensers, which are relatively new, offer three grades of
product on each side of the dispenser (six nozzles per dispenser).

B.2.1.1 Dispenser Modification Equipment Costs (Not Including
Nozzles)

A specific subset of the component list shown in Table B-1 is
applicable t» each exhibit, thereby providing a different cost for each
exhibit, The manufacturers of the components listed in Table 8-1 were
contacted to obtain current costs. These costs for each dispenser
type are summarized by exhibit number in Table B-2. This table lists
the lowest, highest, and average price of each component within each
exhibit configuration. In this manner, an average cost has been
obtained for the exhibit configurations shown in Figures B-1 throuyh
B-7. Based on the conclusions of Appendix !, the cost analysis

*Numbers indicated in this format are references (Section B.5) and cor-
respond to docket item numbers in Docket No. A-84-07.

Table B-1. COMPONENT LIST FOR BALANCE OR HIRT STAGE II VAPOR RECOVERY SYSTEMS
(from Reference 1-F-113)

Item/Manu facturer
and Hodel No.

Exhibit

7

10

Emco Wheaton A 3003
Emco Wheaton A 3005
Emco Wheaton A 3006
Emco MWheaton A 3007
OPW 7v-E (34,36,47,49)
OPW 7v-H (34,36,47,49,
60-63)

OPW 11v-C (22,24,47,49)
OPY 11v-E (34,36,47.49)

High-Retractor Hase Configurations
Overhead Hose Retractors
Pomeco JOOA, B, C
Pomeco 102
Petro-Vend PY-8
CNI Series 9900,
9910 and 9930
Dresser Wayne
Model 390-IL
Gasboy Model 90-750-2
Gilbarco
High-Retractor Dispensers
Dresser Wayne
Serfes 370/380
Dresser Wayne Decade
Marketer Series 310/320
Gasboy Series 50
Tokheim Series 162
Dresser Wayne Series 390 MGD
Tokheim Models 330A and 333A MMD

High-Hang Hose Configurations

Dispensers
Gilbarco MPD

Coaxial Hose Assembly
B.F. boodrich Co-Ax

Liquid Removal Systems
Gilbarco Venturi

(Table concluded on next page.)
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Figure B-1. Exhibit-4, Twin Hose Side-Mount Hiyh-Retractor Configuration

Table B-1. COMPOKENT LIST FOR BALANCE OR HIRT STAGE 11
(from reference I-F-113)

VAPOR RECOVERY SYSTEMS
(from Reference I-F-113) (concluded)

Item/Manu facturer Exhibit
and Model No. 5 7 9 10
Swivels
Pomeco Hodel 7 X —_—— Overneaa Hote Rwtractor
Husky [-v1 X 1
Emco Wheaton
A 4110-001(45°) X X
A 4113-001(90°) X
OPW 43 X Nozzle
OPW 43-C (45°) X X
OPW 43-T X
OPW 33-CV X Multi-plane swivel on vapar ana Viqutd hase.
Island
Emco Wheaton ) IC
A 93-
OPW gg-gm ; Gasoline 11quia hose length sunfu. selectaa
: ang hose installed to avold 1ntarference
mzpensle‘; t with vegor hase opersction.
mco Wheaton
A 4113-001 (90°) |
Emco Wheaton §/8-tnch or larger [.0. (/4 1nch or larger
A 92-001 X _-I____‘ ~ P 'Ll:‘ f::’::r:'::smg:’:a 12 3:::‘ Yapor
. as n o 1
Wedgon PS 3445 VRM i natural orainage 1nto vapor return u::g f
: / whett recracror 13 1n retractad position, ana
Retractor Swivel ' 2t11) avo1a kinking when fully extanded.
Searle Leather N—",
& Packing B-1399 X
or State Fire Marshal ' /
approved equivalent 1 | /{
L el
Flow Limiter — \\\\‘\
co Wheaton A-10 or X X X X Swivel Riser
State Fire Marshal Stata Fire Marsnal approvea 3/4=1neh or ) 1nst
approved equivalent 2539:I::c1:::’:o atntoua galvunx.: pg;."v'r nside glametar
Recirculation Traps? Yotas: zl :.:‘zxn:on 2 for cthe component lise.
Emco Wheaton . o l1mitar 13 required on all atspensers ustng Eaco “heato ]
A 008-001 X X SAcADT the HIFT systes usteg Eaco Wneaton Nocel A3096 ana V4 tnen vapor
N sheo0l ' ' b Coemeracs oy o0 rewiree.
- . ¢S, .
E"ﬁog‘;'_‘g;?n . . 5. :;:o:l::::::rp;:;»::.:y De tnstalled on the fnside ar on the outside of
oPu 78, 789-5S,
78E, 78-ES X X

a
Due to the law fn California requiring all balance systems to have high-hang
retractors by 1986, recirculation traps will no longer be required after 1986,
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Exhibit-5, Coaxial Hose Side-Mount High-Retractor Configuration

Figure B-2.
3 (from reference 1-F-113)

Gvernsaq hose retraictor

1 Retractor swivell
——

Coaxtal hosa assesoly

Noxzle
S5 to 7 feet
Yorzle swivel
k]
9° aaximm ’l/
Gasoline flvid hose
/Z/(or piptag inside dispenser)
- Hose assembly slowed to persmtt natural
il gratnage tnto vapor retura piptng when

retractor 13 10 retractad position.

L il

_______[-/4/ \L

Risar Island Swivel 00" fros
4 1 (axts of swivgl say be rotated
rbtthoodbiflind o orientation shown)

alamsetar gelvantzed ptpe

Notas: 1. See Exmidit 2 for the compoment list.

2. A flow Itmitar ts reguired on al) aispensers using Eaco Wneaton noxzles
except the Hirt system using Emco Wneeton Moasl A3096 ana 3/4-tnch vapor
noses,

3. A recirculation trep ts et required.

4. Yapor rewurn piping s4y be tnstalled on the tnside or on the outstde of
the alspenser cadingt.

Exhibit-6, Twin Hose or Coaxial Hose Dispenser-Mount, High-Retractor
Configuration
(from reference I-F-113)

Figure B-3.

Retractor

Gaseline 11quia hose length snall pe
salectad ang haose tnstallea to avota
1ntarference with vapor hose operatiom.

uiti-plane swivels on vagor and liquta
hose.

§ feet

$/8-tnch or larger 1.0. {3/4<tach or

larger §.0. for Hirt System and 12 gpa)
vapor hose. Yapor hose length 4s needed
to permit saturdl arainage 1nto vapor
return p101ng whea retractar ts (n rgeurn
posttton and stil) avola kKinking when fully
extanded.

— T =

State Firs %arsna) approved 0.495 tacn 1.0,
ptoing. 45° with staps.

Notes: % s-:'t'.mun 2 for the component l1st.
- A flow liniter 13 required on all gispensers using Emco Wheaton no
zzles

:::::! the HIrY system using Emco Wheaton Model A3096 ang 3/4-1nch vapor
. A rectrculation trap 15 net requires.
3» 4ppropriate hose ties.
- Yapor rewurn p1ping agy be 1nstallied on 1ns1

the dispenser cabinet. e g6 or on the outatde of
6. Risar, 3/4-1nch or larger Instae atameter galvantzeq ptpe.

- e o
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Figure B-4,

Jtspenser

5/8" or larger 1.0.
(3/4=1ach or larger

1.0, tor Hirt

Systes and 12 gpm)
vapor nose.

Notas:

Noztle

1.
H

Exhibit-7, Twin Hose Dispenser-Hount, High-Retractor Configuration

(from reference [-F-113)

Rerractor with dual-nose
¢lamp or single nose zlamp.

Nose tlu raps appltea approx-
1sataly every foot to hold
vagor 4ad product hoses
together.

Aulti-plane twivel required
on nozzle end of the vapor
ana )1quta hoses.

Product hose

/)
[/V A1atmue height above tsland.

|

Ses Exnidit 2 for the compoment list.

A flow limiter 13 required on all aispensers usteg €acq Wheaton noziles
excapt the Hirt systes using Emco Wheaton Mooel AJO96 sna 1/4-1nCh vapor
hoses.

A rectrculation trap 13 adt required.

Hose swivels not required at dtspenser end of hoses.

R1sar sast da 3/4-inch or larger inside diametar galvanitea pipe.

Figure B-S. Ex! ‘bit-8, High Retractor Dispenser-Coaxial Configuration

For A1l New And Existing Installations (from Reference I1-F-113)

l Retractor ang
Rose Clamp

90°
Swivel ~

=
La

Coaxial Hose

of 11108

\ ;V /5' Swival (Optional
for Tokheim #MDs)

e R a1
90° Swivel
ra l[ 4 4 T rg e 4 > 7 '] T

7.
8.

Use a 1 fnch or Targer ingide diameter galvantzed pfpe for riser.

A recirculation trep ts not required.

A flow 1{miter {3 required on dispensers that have a saximum flowrata in excess
of 10 gpm. A flow limiter say be requirad on all gasoline dispensers at the
option of the tocal air pollution control district.

For dispanser 1glands qreater than ¢ feet in width, edch vapar hose length,
shall not de Tdnger than the sum of one-half the dispenser island width, in
feet, pluy 7 feet.

For dissenser {3lands less tham 4 feet, the maxfmum hose length 1s 9 feet.
Coaxfal hose stiffeners must da fncluded and lang encugh to srevent kinking
or flattening of hose.

Retractor must retract cosxfal mose to top of dispensers when not in use.
Tension on retractor hose clamp must not be in excass of that required to
return hose to top of dispenser,

The Emco Wheaton Model A4000 series nozzles and the OPW 11V “odel F vapor
recovery nozzles are permitted only when used in conjunciion with approved
vapor theck vaives,



Figure B-6. Exhibit 9, High-Hang Hose Configuration With

check valve, {f

tocation of vapor ] Swivel
required. wf
= g
']

Retractor For A1l New And Existing Installations
(from Reference [-F-113)

- Hose Retractor

1]
4

\

l' ﬂ- Nozzle
"

<5
P

A\,

€ 30° and a 45° noxzle
swivel or a 45° swivel
and 24" of stiff hose.

Notes: 1.

LN

ow @™~ aw

P I S A S > v ARRaaer e o

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

A recirculation trap is not reguired.

A flow limitar 13 required on dispensers that have a maximm flowrate in excess
of 10 gpm. A flow limiter may be required on all gaseline dispensers at the
option of the local ajr pollution control district.

For dispensers islands greatsr than 4 fedt in width, each vapor hose length
shall not be 1 than the sum of one-half the dispenser 1sland width, in
feat plus 7 1/2 fest.
For dispenser fslands less than 4 feet, the myximm hose length i3 9 1/2 feet.
Coaxfal hosa stiffeners sust be included and long enough to prevent kinking

or flattening of hose.

Retractor sust retract coaxial hose to top of dispensers when. not in use.
Tension on retractor hose clamp sust not be in excess of that required to

return hase to top of dispenser.

90°* swival 13 not recuired 1f hose stiffener at nozzle i3 >24 inches in leng:h.
The Eaca Wheston Model AS000 series nozzles and the OPW 11V Model F vapor
rmzmlnnulu are permitted only when used in canjunction with approved vauver
Check valves.

Figure B-7. Exhibit 10, High-Hang Coaxial Hose Configuration

Notes:

With Liquid Removal System For A1l New And Existing
Installations (from [~F-113)

Location of vapar check
valve, 1f required.

Coaxfal Hose Assembly

Nozzle

Yenturd

Liquid Pickup

[ ]

Use a 1 1nch or larger ingide dlamatsr qalvanized pipe for riger.
A recirculation trap s not required.
Hose length * 10 1/2 ft. saximm.

" Coaxfal hose stiffeners sust be included and long encugh to prevent kinking

or flattening of hose.

An ARS certified 11quid removal system sust be installed and maintained
according to msnufacturer's specifications.

A flow limiter i3 required on all digpensers that have & msximm flowrate
in excess of 10 gpm. A flow limiter may be required on all gasoline
dispensers at the option of the local air pollution controd district.

The Emco Wheaton‘Madel A4000 series nozzles and the OPW 11V Model f vapor
recovery nozzles are perwitted only when used in conjunction with approved
vapor check valves.



Table B-2. BALANCE SYSTEM UISPENSER MOUIFICATIUN EQUIPMENT PURCHASE CUST@

(3/Nozzle) Table B-2. BALANCE SYSTEM DISPENSER MUDIFICATIUN EQUIPMENT PURCHASE CusTd
($/Nozzle)
Cost of Component (concluded)
EXHIBIT 4 - Twin Hose Side-Mount
LOW H1GH AVERAGE
Cost of Component
High Hose Retractor 94.00 102.50 96.08 EXHIBIT 8 - Coaxial High Retractor
Swivels for Nozzles 42,40 75.00 54.47 LOW H1GH AVERAGE
Swivels for Isl or Disp 21.50 . 2150 21.50
Swivels for Retract - 0.00 u.u0 u.u Uverhead Hose Retractor 94,00 102.50 Y6.u8
Flow Limiter 20,00 20.00 20.00 Swivels for Nozzles 80.00 117.60 Y8.HU
Hose 13,50 35.28 24.39 Swivels for Is). or Uisp. 0.00 0.00 0.00
Disp-Hook & Handle 16.00 33.00 27.00 Swivels for Retractor 40.00 58.80 49,40
Total Purchase Cost 207.40 292,28 243.84 Flow Limiter 20.00 20.00 20,00
Hose 90.00 112.50 1U3.45
EXHIBIT 5 - Coaxial Hose Side-Mount Liquid Removal Venturi 0.00 u.00 0.00
! Dispenser Modification 38.00 55,U0 46,50
Hiygh Hose Retractor 94 .00 102.5v Y6.Ud -
Swivels-Nozzles 40.00 54,480 49,40 362 466.4 414.23
Swivels-Isl or Disp 58.80 82.10 7V.85
O Swivels-Retract 8.08 8.8 8.u8 EXHIBIT 9 - High-Hang Hose
«w Flow Limiter 20.00 20.00 20.00 .
Hose 100.0v 100,00 10U.0uv Overhead Hose Retractor 85,44 100.0uU 92.92
Disp-Hook & Handle 16.00 3.00 27.00 Swivels for Nozzles 80.00 117.60 98.80
Total Purchase Cost 336.48 409.48 ) 371.u1 Swivels for Isl. or Uisp. 0.00 .00 U.u0
Swivels for Retractor 40,00 58.40 49.40
EXHIBIT 6 - Twin or Coaxial Hose Flow Limiter V.00 20.0u 20,00
Dispenser-Mount (Average of twin and coaxial presented) Hose 95 .00 118.17 108.92
Liquid Removal Venturt 0.00 0.0u u.u0
High Hose Retractor 94.00 102,50 96.U8 Dispenser Modification 54,17 54,17 54,17
Swivels-Nozzles 42,40 75.00 54,87 -
Swivels-Isl or Disp 21.50 21.50 21.50 375.01 464,32 424,21
Swivels-Retract 0.00 0.00 0.00 ‘
Flow Limiter 20,00 20.00 20.00 EXHIBIT 10 - Coaxial High-Hang Hose with
Hose 56.75 67.64 62.20 Liquid Removal System
UDisp-Hook & Handle 16.00 38.0U 27.00
Total Purchase Cost 250,65 324.64 281.65 Overhead Hose Retractor u.0v 0.0u u.uY
) Swivels for Nozzles 4u.00 58,80 49.40
EXHIBIT 7 - Twin Hose Dispenser- Swivels for Isl. or Uisp. .00 [V T 0.00
Mount ) Swivels for Retractor 40.00 54.40 49.40
Flow Limiter 20.00 20.00 0.0
High Hose Retractor 94.00 102.5V 96.U8 Hose 105 .00 131.25 119.82
Swivels-Nozzles 42.40 75.00 4.8 Liquia Removal Venturi 200,00 200.00 200,00
Swivels-Is) or Disp 0,00 0.0u 0.0u Dispenser Modification 54,17 54.17 54.17
Swivels-Retract 8.08 8.08 8.08 —
Flow Limiter .00 20,00 20,00 459,17 %23.U¢ 492.79
Hose 13.50 .28 24.39 .
Disp-Hook & Handle 16.00 38.00 27.00
Total Purchase Cost 193.98 278.86 23u.42 Average Total Purchase Costb 354,75
aSee docket entries I1-E-18, 1-g-19, I-E-20, 1-E-22, I-E-26, [-E-27, 1-E-28, 1-E-31, DAverage cost analysis of 75 percent coaxial single dispensers (Exhibits 5 and 6)

1-€~32, 1-€-58, [-E-62, 1-E-63, 1-E-64, [-E-6Y, 1-E-66, [-E-67, l-F-11lu, and I-F-111, and 25 percent coaxial multiproduct dispensers (Exhibits B through 10).
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is based on the use of all coaxfal hoses and 7% percent single dispensers
(average of exhibits 5 and 6) and 2% percent multiproduct dispensers
(averaye of Exhibits 8-10). This wefyhted averaye cost was used as the
purchase cost incurred when modifying a standard dispenser to a vapor
recovery equipped dispenser utilizing a balance Stage Il vapor recovery
system,

The dispenser modification equipment 1ist for the Hybrid system
was obtained directly from the manufacturer of the hybrid system
(i-€-2%), and includes the Model 10U jet pump, Mode! CX-6 adapter,
Model S swivel, Model CX hose, Model 143 control valve, and an instal-
lation kit. The total price is $43% per nozzle.

The dispenser modification equipment cost (excluding nozzles) for
the Assist-1 system §s the same as that for the balance System (i.e.,
about $355), plus the cost of a ball check valve ($16.95, 1-E-23).
Thus, the total unit price for dispenser modification equipment for the
Assist-1 system was estimated to be $367 per nozzle,

The dispenser modification cost for the Assist-2 system was obtained
directly from the manufacturer of the system (1-F-106), and includes
the Hasstech vapor hose, ITT flow control valve, A.Y., McDonald impact
valve, hose swivels, and Hasstech Model 1025 flame arrestor. The unit
price is $2us.

Tables B-3 through B-7 present the aboveground direct costs that
would be incurred for each model plant, These tables include the
component costs for the balance system, the Hybrid System (Healy) and
the vacuum assist system (Hirt = Assist-], Hasstech = Assist-2), Table
B-8 outlines the information on nozzles and islands assumed in the cost
analysis for each model plant, The data for single dispensers include
the same nozzle-per-station assumptions used in the 1984 EPA analysis
found in "Evaluation of Atr Pollution Regulatory Strategies for Gasoline
Marketing Industry," EPA-450/3-84-012a (1-A-%%)., The assumptions for
the multiproduct dispensers (MPD's) include the installation of one
4-nozzle MPU to replace each 3-dispenser island. An uneven number of
nozzles results from the 75/25 weighting of the nozzles associated with
single/multiproduct dispensers.

TABLE B-3.

RBOVEEROUND COMPONENTS

DISPENSER CINPONENTS
MOITLE BALANE (a)
NOZILE HYBRID (b)
MOIILE ASSIST-1 tcY
NOLILE RSSIST-2 (d}
#00 EQUIP BALANCE (e)
MOD EQUIP HYBRID (f)
0D EQUIP ASSIST-1 (g}
MDD EQUIP ASSIST-2 (h)

RUIILIARY ITEMS (i)
ASS1ST-1
RSS15T-2

INSTALLATION
WLANCE DISPENSER 1))
HYBRID DISPENSER (k)
ASSIST-1 DISPENGER (1)
A6SIST-2 DISPENSER [m)
ASSIST-1 AUXILIARY (n)
RSSIST-2 AUXILIARY lo)

DISPENSER PURCHASE CIST

AUY [TENS PURCHASE COST

DISP INGTALLATION COST

AUK INSYALLAT 10M COST
DISPENSER DIRECT CUST
AUX 17N DIRECT COST

TOTAL DIRELT COST

UNIT COST

197
[3¢]
178
124

n

3,913
3,990

2.5

a5

(X

1,39
[

-]

)
1,57
)
1,579

MODEL PLANT 1 STAGE II ABOVEGROUND DIRECT COST

MMEER OF COMPONENTS
BAL-N HYBRID ASSI5T-1 AS515T-2
2%
X
25
29
2.5
2.5
2.5
2.5
1.0
1.0
FX"
2%
2.5
X
1.00
1.00
1,30 1,628 1,13 2
0 (] 3,918 3,9%
o = 1 123
’ 0 1,M0 1,208
1,57 1,875 1,486 M
’ ’ 5,318 5,100
1,579 1,878 6,861 6,008

¢ Unighted average costs asswing 75 percent single disoensers and
23 percent nultioroduct dispensers.
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TABLE B-4.

RBOVEGROUND COMPONENTS

DISPENSER CONPONENTS
NOITLE BALANCE (a}
NOIILE HYBRID (b)
WOIILE RSSIST-1 fc)
WOIILE RSSIST-2 (4}
MO0 EQUIP BALANCE (e}
HOD EQUIP HYBRID (f)
MO0 EQUIP RESIST-1 (y)
MOD EQUIP ASSIST-2 (M)

AITILIARY 1TEMS Li)
ASSIST-1
PSSIST-2

INSTRLLATION
PALACE DISPENGER ())
HYBRID DISPENEER (k)
AESIST-1 DISPENEER (1)
ASSIET-2 DISPONSER (n)
ASSIST-1 AILIARY (nY
ASSIST-2 AAILIARY o)

DISPENGER PURDHASE COST

AR 1TENS PURYREE COBT

ISP INSTALLATION COST

AU INSTALLATION COST
DISPENGER DIELT COST
AT 1TDE DIRECT COST

TOTAL DIMECT COST

LNIT CosT

197
213
178
124

n

3,978
3,99

1,480
1,29

M-l

LY

LY

3

1,13
}
58
.
2,0
.
2,053

BN

LY

3

3

1,73
[]

-2

[]
2,3
[]
2,3

NUMBER OF COMPONENTS
HYBRID

1.3

Y-

13

2,113

RSSIST-1

.25

-]

18
1.8

1,765
3,973

1%
1,400
1,93

1,36

MODEL PLANT 2 STAGE II ABOVEGROUND DIRECT CCS5T

ass1ST-2

i3

3

i3

163
1,20
1,22
510
8,32

¢ Winighted average costs ssseming 73 percent single disoensars and
23 percent suitiprodect dispensers.

TABLE B-S.

RABOVEGROUND COMPONENTS

DISPENSER CONPONENTS
NOZILE BRLANCE la}
NOIILE WYBRID (b)
NOZILE RSIST-1 (c)
WOIILE ASSIST-2 (d)
MO0 EQUIP BALANCE (e}
MO0 EQUIP HYBRID (f)
YO0 EQUIP ASSIST-1 (g}
MOD EQUIP ASSIST-2 (W

AMILIARY 1TENS (i)
RSSIST-1
AssIST-2

INSTALLATION
BALANCE. DISPENSER ())
HYBRID DISPENSER (k}
AESIST-1 DISPENGER (1)
ASSIST-2 DISPENSER ta)
ASSIST-1 AUKILIARY ()
ASSIST-2 ARILIARY (o}

DISPENSER PURCHRSE COST

AUX ITENG PURCHREE COST

NS ISTALATION COST

AUX INSTRLLATION COST
DISPENGER OIRECT COST
AUX 1TEXS OIRECT COST

TOTRL DIRECT COST

UNIT COsT

197
213
178
124

6.58

6.50

6.50

3,586
]

320

]
4,106
]
4,106

BAL-#

6.58

6.3

(%]

3,5%
.
520

.
4,106
.
4,196

NMBER OF COMPONENTS
HYBRID

6.5

6.5

6.5

4,25

4,075

4,875

ASSIST-1

6.50

6.5

6.5
1.08
3,30
1,400
3,863

$,31.
9,238

MODEL PLANT 3 STAGE II ABOVEGROUND DIFICT COST

AsSIST-2

6.5

6.5

6.5

1.8
2,139
3,99

1,200
2,464
3,10
7,564

+ Weighted averags costs assuming 75 percent single disoensers and
25 percent muitioroduct dispemsers,



TABLE B-6.
RBOVEGROUND COMPONENTS UNIT CosT
DISPENSER COMPONENTS
NJIZLE BALANCE (a) 19
NOZILE HYBRID (b} 215
OILE ASSIST-1 (c) 178
NOZILE RSSIST-2 (d) 124
A0D EDUIP BALANCE (e) 35
M0D EDULP HYBRID (f) LX~]
WD EDUIP ASSIST-1 (g) k4
0D EDUIP RSSIST-2 (h) 205
AUILLIARY LTENS (i)
ASS1ST-1 3,913
ASSIST-2 3,99
INSTALLATION
BRLANCE DISPENSER () ]
HYBRID DISPENSER (k) 100
ASS1ST-1 DISPENSER (1} L]
ASSIST-2 DISPENSER (m) 3
SSIST-1 AUKILIARY (n) 1,400
RSSIST-2 AUXILIARY (o) 1,200

DISPENSER PURCHASE CODST
AUX TTEMS PURCHASE COST
DI5P INSTALLATION COST
AUX INSTALLATION COST
DISPENSER DIRECY COST
AUX ITEMS DIRECT COST
TOTAL DIRECT COST

9.75

9.73

3,300
[

780

[
6,168
]

6,160

BAL-#

9.75

975

9.73

5,30
[

180

[
6,160
[
6,160

NUMBER OF COMPONENTS

HYBRID

9.7

9.7

9.75

6,338
973
7,313

1,313

RSSIST-1

9.73

9.75

8

MODEL PLANT 4 STAGE II ABOVEGRO 'ND DIRECT COST

ASSIST-2

.75

.75

¢ Weighted average costs assuming 75 oercent single dispensers and
23 percent wultiproduct dispensers.

TABLE B-7.
ABOVEGRILND COMANENTS UNIT COST
DISPENSER COMPONENTS
MOZILE BALANCE (a)} 197
NOZILE KYBRID (b} 213
NOZILE ASSIST-1 fc) 178
NOZILE ASSIST-2 td) 124
MO0 EQUIP BALANCE (e} 358
MOD EQUIP HYBRID (f) a3
MWD EDUIP RSSIST-1 (g} m
0D EQUIP RSSIST-2 (N) 2
AULILIARY 1TEMS (i)
RSSIST-1 3,978
ASSIST-2 3,%
INSTRLLATION
PALANCE DISPENSER ()) "
HYBRID DISPENGER k) 1
AESIST-t DISPENSER (1) 3
ASSIST-2 DISPENSER (m) »
ASSIST-1 AUXILIARY (n) 1,400
ASSIST-2 AILIARY (o) 1,20

DISPENSER PURCHASE COST
AUX ITEMS PURCHASE COST
DISP INSTALLATION COST
AUT INSTRLLATION COST
DISPENSER DIRECT COST
AUX ITEMS DIRECT COST
TOTAL DIRECT COST

16.25

16.23

16.23

8,96
[
1,30
[
19,266
[
18,266

MODEL PLANT S STAGE II AFOVEGROUND DIRECT COST

MIMGER OF CONPONENTS
BAL-A HYBRID ASSIST-1 RESIST-2
16.25
16.25
16.25
16.23
16.25
16.35
16.25
16.25
1.9
L8
16.23
16.35
16.25
16.25
1.8
1.
8,966 10,363 8,925 3,346
[ ] 3,973 3,9%
1,300 1,623 n (1K)
[ [} 1,400 1,200
18,266 12,188 9,657 6,159
[ [} 5,31 5,10
10,266 12,188 15,032 11,&9

¢ Neighted average costs assuming 75 percent single Gispensers and
23 osrcent wultiproduct dispensers.
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FOOTNOTES FOR TABLES B 3 THROUGH 8-7

AAverage cost of new nozzles certified by California fur use with a
balance system. Costs for new nozzles range from $196 to $198
(1-E-28, I-F-110, ang [-F-111).

bactua) cost of a new Healy Model 200 nozzle (I-E-25).

CAverage costs of new nozzles certifiea by Californta for use with the
Htirt system. Costs of new nozzles range from $151 to $198 (1-E-28,
1-F-110, ang I-F-111).

dactual costs of a new Husky Moge) HP-2 nozzle. Reference [-F-106
states that eight of these nozzles cost $992.

€Madification equipment includes the average cost of the high-hang
retractor system, swivels, flow 1imiter, and hoses as certified by
Caltfornia (see Tables B-1 ana B-2),

fModtification equipment includes the Model 100 jet pump, Model CX-6
adapter, Model S swivel, Model CX hose, Model 143 control valve, and
an fnstallation kit ([-E-25).

9Moaification equipment includes the same equipment as listed for the
balance system (footnote “f") plus a $16.95 bal) check valve (I-E-23
and Tables B-1 ana B-2).

tMoat fication equipment includes the Hasstech vapor huse, ITT flow
contro) valve, A.Y, McDonald 1mpact valve, hose swivels, and Hasstech
Mode1 1025 flame arrestor (I1-F-106).

tauxtliary equipment includes a P/¥ valve, collection unit, and pro-
cesstng untt (I-E-35 and I-F-106).

JReference 1-E-46.
kReference 1-€£-25.
JReference 1-€-35.

MReference 1-F-106-states tnstallation for an 8-nozzle station costs
$400.00.

AReference [-E-135.

OElectrical 1nstallation costs $500 and base untt installation costs
$700 (1-F-106).

185,000
>100,000

65,000

3
35,000

Model Plant
25,000-50,000  50,U00-10U,000

MUUEL PLANT CUNFIGURATIUNS3
20,000

10,000-25,00U

Table b-38.
5,000
0-10,000

Parameter
Average Monthly
Throughput (yal/mo)
Throughput Range (yal/mo)
No. of Islands
No. of Nozzles

15D
20
lo.25

.
Mmea ™

R
Qe

d

- Single Dispensers
- Multiproduct dispensers
- Weighted average

12

75 percent sinyle dispensers and 25 percent multiproduct

2¢
(Weiyhted average for new facilities = 25 percent sinyle dispensers and 75 percent

- Multiproduct dispensers
multiproduct dispensers).

- Sinyle Dispensers

dp typical island contains three sinyle nozzle dispensers for each yasoline type (i.e., leaded,

unleaded, and unleaded premium).
CContains a sinyle nozzle dispenser for leaded and unleaded only.

DTnree islands have dual nozzle dispensers.
dyeiyhted averaye tor existing facilities

No. of Dispensers

dispensers.
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B.2.1.2 Nozzle Cosis

The unit cost for each nozzle type shown in Tables B-3 through 8-7
represents the cost of a new vapor recovery nozzle for each specific
system manufacturer. The cost shown for a balance system nozzle is an
averaye of several prices obtained from manufacturers of the approved
nozzles listed in Table B-1 (1.e., Emco Wheaton, UPW, References [-E-28,
[-F=110, and 1-F-111). The new vapor recovery nozzles cost from $1Y6
to $1Yd, and thus a price of $197 for both balance-individual nozzles
and balance-manifolded no:zles was used. These cost were later
verified by again contacting the equipment manufacturers (I[-E-6%,
1-E-66) and reflect the costs of the newest light-weiyht certified
nozzles.

The unit cost shown in Tables B-3 throuyh 8-7 for the Assist-1
nozzle is an averaye cost of new nozzles certified by California for use
with the Hirt system. Costs were obtained from the manufacturers of
the nozzles used with this system (I-€-28, [-F-110, ana I-F-111). The
prices ranged from $157 to $198, and thus the average unit price of
$178 was used,

The Assist-2 nozzle unit cost shown in Tables B-3 through B-7 is
the actual cost of the Husky Model HP-2 nozzle (I-F-106).

While rebuilt nozzles are available as replacement equipment, new
nozzle prices were used in the estimation of costs because information
on the use and durability of rebuilt nozzles was not available to EPA
when these costs were being collected.

B.2.1.3 Dispenser Installation Costs

The balance system costs were obtained from one contractor
(1-E-46) who estimated that it would take 2 man-days to install all
aboveground equipment at a two-island six-nozzle station, The
following shows the information obtained and how the unit costs for a
balance system were calculated:

2 man-days at $20u/day = 3400,

Profit (20%) = § 80,

Total cost for 6-nozzle station = $480,

Unit cost for l-nozzle station = § 80,

The Hybrid, Assist-l, and Assist-2 dispenser installation costs,
obtained directly from the manufacturers of these systems, are $10U,

$49, and $5U per nozzle, respectively (1-E-25, [-E-35, and 1-F-1U6).

B.2.1.4 Auxiliary Equipment and Installation

The auxtliary items for the Assist-1 and Assist-2 systems
include a pressure/vacuum (P/V) valve, blower collection unit, and
processing unit, The costs for these items and their installation were
obtained directly from the system manufacturers (I-E-35 and [-F-~1U6).
The costs for auxiliary {tems for Assist-l and Assist-2 systems are
$3,975 and 33,900, respectively, while the installation of these items
costs $1,400 and $1,200, respectively.
8.2.2 Underground Costs

To estimate the costs of the underground piping systems, the lay-
out of each model plant had to be determined. A representative equip-
ment configuration was then determined for each model plant and, for
each configuration, costs were estimated.

B8.2.2.1 Station Layout and Equipment Configuration

A survey of about 40 service stations was performed around the
Research Triangle Park area in North Carolina, No one specific layout
was a rule for a specific model plant, but general tendencies in design
and average distances between islands, storage tanks..and stations were
determined. The yeneral design guidelines chosen to establish the
layout of each madel plant are as follows:

1. The storagye tanks are approximately 50 feet away from the main
service {sland.

2. There is approximately 24 feet between adjacent service
islands and station building.

3. Vent risers were typically located on the side of the station
building,

Figures B-8 through B-12 incorporate these guidelines to provide a
“reasonable" service station layout for each model plant. An infinite
number of layouts is possible; however, the layouts presented supply
the necessary means to calculate reasonable costs for the underground
piping systems.

After the model plant layouts were determined, the underground
piping was designed. Several guidelines were used:

1. Vapor recovery lines are located away from product lines as
much as possible to avoid disruption of the existing product
lines (I1-E-39).
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2. Une trench halds one or more vapor recovery lines.
3. Maximum pipe lengths equal 20 feet (for determination of the
number of pipe couplings) (I-E-34).

TABLE B-9. MODEL PLANT 1 STAGE II UNDERGROUND DIRECT COST

4. Pipe sizes were obtained from applicable California Executive

Uraers (1-F-114, [-F-115, 1-F-116, and I-F-117). UNDERGROUND COMPONENTS WMT CosT NNEER OF COPPONENTS
"l LN HYBRID 1651571 ABS1ST-¢

02-4

8.2.2.2 Underground Eguipment Costs

GALVANIZED PIFE (a)

. *p
Tables B-Y through B-13 present the underground piping costs on a ; 9:2 :g: t:: 4
model plant basis, as depicted by Figures B-d through 8-12. All unit 3* PIPE (FT) .86
" 34" QLOSE NIPPLE 0.4 k]
costs for pipe (yalvanized and fiberylass) were obtained from pipe 1" CLOSE NIPRLE om s
vendors in the Research Triangle Park area of Horth Carolina (1-E-33 2" CLOSE NIPPLE 1.42
and [-E-34). In addition, one salesman stated that his company typi- :: ELmIN NIPRLE ?;: ;
cally gives a 15 percent discount on all components purchased by major 2° ELBOW (W]
plumbing contractors (I~E-33). For estimatiny purposes, it was assumed ‘l‘ lmzn' REDLCER 2:;; g
that the companies installing the underground piping would be major 2" X 1* REDUCER 3.84 3
cantractors, so the uait costs shawn have been discounted 15 percent. :_ :f :::": l:’;:
A complete breakdown of parts and prices is provided to enable 4" 1 2* BUSHING 1.9
the costing of various piping layouts; however, the trench lenyth of :: lln::;‘m"a ':g !
the system is the overriding cost factor {about 70 percent of the total 2" TEE 6.43
f th " d FIBERBLASS PIPE (bi
costs of the underground system), 2* PIPE (FT) .89 "
The cost of the vent manifold drum for the manifolded balance sys- 3* PIPE (FT) .89 n
i tneert imate; 1 ific quote could b 2" THREADED AORPTER .8 3
tem is an engineering estimate; i.e,, no specific quote ¢ e 1* THREADED ADAPTER . \
obt atned at this time. 2" ELBON 16.41
(nformation received from contractors (I-E-4u and 1-E-44) also :. E‘ETEB g;: 2 2
indicated that approximately 20 percent (or fewer) of the tanks cur- I TEE 26.61 ) H
rently in use would need to be equipped with an extra bunyg to accept § ml ULi: ;g 2 2
the Staye I1 vapor recovery line., The installed cost would be about 3" 1 2° REDUCER 11, 14 (] k]
$30U/bung (1-E-52). Since all the model plants, except model plant 1, mlu"mlm'm E";.:m s 9 u
have three tanks, the cost of the bungs can be calculated as: 1 buny/ 4" X 2° TAN BUSHING 2.6l
K x $300/b 20 x 3 tanks/model plant = $18U/model plant, F 413 TR BUSHING 2.61
tank x $30U/bung x .20 x anks /model plan model plant, For 2* FLOAT DHEDX WALVE 2.5 2
model plant 1 the cost is: 1 bunyg/tank x $3UU/bung x .20 x 2 tanks/ VENT WWIFOLD DRI (d) 0.9 1
NGS5 () 14.00 1 1 1 1 1
model plant = $120, LABOR COMPONENTS
8.2.2.3 Underyground [nstallation Costs TRENCHING (FT) (1) .00 [ ] [ n 14
Y (FT) ¢ 6.
Installation costs can be determined for the underground equip- RSO W " & & & B 12
ment necessary for model plants 1 through b5 (Tables B-Y through 8-13). TOTAL PURCHASE COST 649 1,063 9 632 580
TOTAL INSTRLLATION COST %0 3,960 3,060 210 4“3
The cost of layiny piping for an individual balance system is the T0TAL DIRECT COST :.m ‘:m 3:700 338 *:9“

same as for a manifolded balance system. This is because the adaditional
time it takes to assemble the two extra lines to the storage tanks for See fm'm" next vage.



12-8

FOOTNOTES FOR TABLE 8-9

apeference 1-£-33.
DReference 1-E-34.
CReference [-F-110.

dunit cost 1s an estimated cost since no information on this was
readily available.

€References 1-£-40 and I-E-44 (see text for discussion).
freferences 1-E-41 and 1-E-46 (see text for discussion).

9Reference [-E-46 (see text for discussion).

“ABLE B-10.

UNDERGROUND COMPONENTS

GALYANIZED PIPE (a)
1* PIFE (FT)
2" PIFE (FT)
3" PIFE (FT)
3/4" OLOSE NIPRLE
1* QLOSE NIPPLE
2" CLOSE NiLE
3* OLOSE NIPPLE
1" ELBOW
2" ELbM
3" ELBOW
1® X 3/4* REDUCER
2" X 1° REDUCER
3" X 2° REDUCER
2" X 1° BUSHING
4" X 2° BUSHING
A" X 3° BUSHING
[
2" TEE
FIBERELASS PIPE (b1
2" PIPE (FT) -
3" PIPE (FT)

2° THREADED ADAPTER
3" THREADL) ADAPTER

2" ELBOM

3° ELBOW

2* TEE

I E

2 COPLING

3 copLINg

3° X 2" REDUCER

SLUED JUNCTIONS
ADDITIONAL ITEXS ic)

A" X 2° Thelk BUSHING
4 X 3° TAK BUSHING
2° FLORT CHELDN VALVE
VENT WWIFOLD DRUM (d)

ANES (o}

LABOR COMPOMENTS

TRENCHING (FT) ()
ASSENELY (FT) (g)

TOTAL PURCHASE COST

TOTAL INSTALLATION COST

TOTAL DIRECT COST

UNIT COST

.89
1.88
1.8
8.4
.70
L&
5.4
1.31
[}
o.11
.73
.04
1314
a8
1.9
1.8
1.13
6.43

1.8
a8
.23
10.33
16. M
2.8

26,61
+.68
23

1114
1.3

261
261
2.9
0.0
100.9

kN
6.0

n

L)
15

1,054
3,7
4,014

BAL-N

4,33
3,7
5,093

NUMBER OF COMPONENTS
#YBRID

3
¢

~

en

{ ]
[{ ]

1,64
3,78
4,814

AS51ST-1

5

-

~

- [

~nw B O

ro

88
3,80
3,849

MODEL PLANT 2 STAGE II1 UNDERGROUND DIRECT COST

AS5157-¢

130
13

m

5,382

those for Table B-9.
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TABLE B-11.
LNDERGROUND COMPONENTS UNIT CosT
GALWWIZED PIPE ta)
1" PIEE (FT) (X:]
2* PIPE (FT) 1.88
3 PIPE (FT) 3.8
314 CLOSE NIPALE 0.46
1° CLOSE NIPRLE (]
2* CLOSE NIPMLE 1.4
3* CLOSE NIPPLE 5.4
1" BB 151
2" ELBov L4
* BB 20,11
1* X 3/4* REDUCER L1
2° 1 1° REDUCER .84
3* X 2* REDUCER 1314
2° 1 1° BUSHING 2.81
12 BSHING 1.0
' 130 BUSHING 1.0
1° ONION .13
2 TEE 6.43
FIBERBLASS PIPE (b)
2* PIPE (FT) .89
3 PIFE IFT) 2.89
2* THREADED ADAPTER 13
3" TIREADED ADRPTER 10.58
2* E180M 16.41
3" BB 2.0
> TE as
*TE 26.61
2 COUPLING 4,68
T CORLING , 1.3
3 X 2* WEDICER 1014
GLUED JUNCTIONS -
ADDITIONL. 1TDXS (c)
A X 2* TR BUSHING 2.61
130 T BUSHING 261
2" FLDAT CHECK VALVE 5
VENT MANIFOLD DRLM (d) 5.0
BUNGS () 180,09
LABDR COMPONENTS
TROCHING (FTi (f) LY ]
ASSENBLY IFT) 1p) 6.00

TOTR. PURCHASE COST
TOTAL INSTALLATION COST
T0TAL DIRECT COST

AT6

16

163
165

1,™m

L1

-

BomrwnmnnwalBR

—— s L

165
165

2,63
3,90
1,933

476
10

16

165

.13

L1

140
149

1,e83
5,040
6,293

MODEL PLANT 3 STAGE II UNDI RGROUND DIRECT COST

AERI8T-¢

n

a4

185
185

1,846

1,78

Footnotes ara the same as those for Table B-9,

TABLE B-12.

UNDERBAOUND COMRONENTS UNIT CoaY

GALVINLTED PIPE (a)
{* PIPE (FT) (X}
2" PIPE (FT) 1.88
3* PIEE (FT) 3.8
3/4% CLOSE NIPRLE 0%
1* CLOSE NIPALE o
2° CLOSE NIPRLE 142
3* CLOSE NIPRLE 5.4
1* LI _ 1.8
> e 048
3 asm .11
1* X 3M4° REDUCER L7
2* X 1* REDUCER 1%
3* ¢ 2° REDUCER 1314
2 X 1 BUSHING 2.8
120 BUSHING 1.0
4* X 3° BUSHING 1.9
1* LNION .13
2 TEE 6.43

FIBERGLASS PIPE Ib)
2* PIPE IFT) 1.8
3° PIFE (FT) 2.0
2* THRERDED ADRPTER 123
3° THREROED ADAPTER 10.58
2* LI 164
3 6B 2.8
*TE 2.9
T 2.61
2 coPLING .68
3 COPLING 1.3
3 X 2* REDUCER 1014
GLUED JNCTIONS I

ADITINL. 1T (c)
A X2 TR BUSHING 261
4% 1 3° TAN BUSHING 2.61
2* FLOAT DIEDX WALVE 25
VENT WNIFILD DRUN {d) 504. 00
BNES (o) 180.90

LABOR CONPONENTS

TRENCHING (FT) {f) 'Y

RSSEMELY (FT) (g) ™

TOTAL PURCHASE COST

TOTAL INSTALLATION COST
TOTAL DIRECT COST

13

i

2,29
1,39

[

13

Sen

S

n o

139
125

uummoum

—— e

1,3
9,79

MNEER OF COMPONENTS

HYBRID
13

12

2,21
1,380
9,65

RS518T-1

13

~n

12
12

3
183
10

0
n

1,69

8,139

MODEL PLANT 4 STAGE [I UNDERGROUND DIRECT COST

12
1

2w
2

111

10,131

Footnotes are the same as those for Table B-9.
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TABLE B-13. MODEL PLANT S STAGE II UNDERGROUND DIRECT COST

UNDERGROUND COMPONENTS UNIT CoST

GALWINIZED PIPE (al
1* PIPE (FT) 0.8
2° PIRE IFT) 1.88
3° PIPE (FT} 1%
3/4° DLOSE NIPALE 0.4
1* QLOSE NIPRLE L
2° OL0SE NIPPLE 1.42
3" QL0SE NIPALE S.4
1 BLBOM 1.9
2* ELBOW (X
3* apw 2.11
1° X 3/4° REDUCER L1
2" X 1" REDUCER 3.8
3° 12" MEDUCER 13. 14
2° % 1" WSHIG 2.81
4" X 2° REHING 1.0
4° 1 3° SHG 1.0
1° ANION 113
2 TE 6.43

FIDERGLABS PIPE (b)
2 PIPE (FT) .89
3° PIPE (FT) 2.8
2* THRERDED ADRPTER .2
3° THRERDED RDAPTER 10.38
£ aom 16.41
1 g 22,62
> TEE a.%
ka3 .51
2 COuPLINe 4,68
1 coPLIe .
3 1 2° REDUCER 11.14
GLLED RICTIONS 13

DOITIONT. [TEG (ei
A" 12° TAMK BUSHING 2.6!
4 13 TR BUSHING .61
2* FLOAT DEIDX WLVE L&)
VENT MANIFOLD DRIM (d) ".n
BG5S (el 0.0

LASOR COMPONENTS

TRENCHING (FT) (f) 2.0

RSSBELY (FT) (g) (%

TOTAL PUACHASE. COST

TOTAL INSTRLLATION COST
TOTAL OIRECT COSt

31
9,340
12,1

woonoe Yo

18
m

- -
ﬂ-umormmuu

-

T
12,38t

NUMBER OF COMPONENTS

19

12

3,108

12,729

ASSIST-1

245
243

2,381

11,291

RSSIST-2

16
17

1,074
18,080
13,954

footnotes are the sase as those for Tadle b-9.

the individual balance syst:m (three lines from isiand to underground
tank as opposed to one line for the manifolded system) is assumed equiv-
alent to the additional time reyuired to plumb the service islands when
using the manifolded balance system (exact pipe lengths, slopiny, addi-
tional pipe joints, etc.).

The physical characteristics of the trench for poth the manifolded
and individual balance systems are basically the same; therefore, the
cost of trenching ($/ft) is the same for all systems.

Unly two contractors provided the information necessary to deter-
mine the cost of installaticn for the underground piping (I-E-41 and
1-E-46). All of those questioned, except one, said that a specific
layout was needed before an estimate could be determined; the one
except ion sald that he used a factor of $25 per foot of trench to esti-
mate the cost of trenching (I-E-41).

Due to the time involved in preparing an estimate, only one con-
tractor agreed to provide EPA with an approximate installation cost
(1-E-46). The following is an estimate for installing the piping for
model plant 3.

bay 1: Dig Trench $1,600
4 man-days at $200/day
1 backhoe-day at $440/day
1 truci-day at $400/day
Days 2 & 3: Llay Pipe $ 8LV
4 man-days at $200/day
Modify Dispensers $  Buo*
4 man-days at $200/day
Day 4: F{111 Trench and Pour Concrete $1,750
4 man-days at $200/day
1 truck-day at $4uu/day

pea yruvel - 13 tons at $10/ton
concrete - 6 yds at $70/yd

Day 5: Lay Asphalt and Clean Up $1,3%0
3 man-days at $200/day
1 truck-day at $400/day

0.5 roller-day at $40U/day
asphalt - 5 tons at $30/ton

Profit: 20-25 percent of total = 22.5%

Trench Length: 165 feet

Trenching = (160U + 1750 + 1350)(1.2¢25) = §576U/165 ft = §35/ft
Assembly = (BUY)(1.225) = $4Y80/165 ft = $b/ft

*Not included in total.
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The trenching cost estimate was calculated by averayiny the above
$35/tt and $25/ft value, previously discussed. The cost of pipe assembly
was used as shown since $20u/day for a pipefitter seemed reasonable.
These figures were then combined with the model plant trench lengths
(feet) to obtain the installation costs presented in Tables B-Y throuyh
8-13.

B.2.3 Summary of Capital Losts

The total capital cost of a control system is the sum of direct

costs, indirect costs, and contingency costs, Uirect costs include

purchased equipment costs (f.e,, control devices, auxiliary equipment,
instrumentation and controls, and freight and taxes) and installation
costs (1.e., foundation amd supports, erection and handling, electrical,
piping and insulation). [ndirect costs consist of in-house
engineering design and supervision costs, architect and engineeriny
contractur expenses, contractor fees, construction fees, and preliminary
testing costs., ALl indirect costs have been included in the installa-
tion costs, and freight and taxes were assumed to be included in the
total purchased equipment costs obtained from control system vendors.
Contingency costs include such fees as penalties incurred for fajlure
to meet completion dates set out in performance specifications, Lue to
the nature of this analysis, contingency costs are not appropriate.

Table B-14 presents the direct cost summary for the five Stage 11
systems applied to the five model plants. This table summarizes the
costs shown in Tables B-2 through B-7 and B-9Y throuyh B-13, As can be
seen, the use of a single cost basis for a balance system and the use
of a single cost basis for an assist system should not btas subSequent
cost evaluation because the cost differences between individual and
manifolded balance systems and between Assist-1 and Assist-2 systems
are very small. In addition, the future installation ratio of these
systems is not known.
8.2.4, Annual Costs and Cost Effectiveness

Table B-15 presents an annualized cost breakdown for the model

plants. As was the case when determininy capital costs, several
assumptions had to be made. The following points should be noted in
connection with Table B-15.

TAJLE B-14.

COMPONENT
MODEL PLANT 1

DISPENSER PURCHASE COST
AUXILIARY PURCHASE COST
PIPING PURCHASE 7COST
TOTAL PURCHASE COST
INSTALLATION COST
TOTAL DIRECT COST

MODEL PLANT 2

DISPENSER PURCHASE COST
AUXILIARY PURCHASE COST
PIPING PURCHASE COST
TOTAL PURCHASE COST
INSTALLATION COST
TOTAL DIRECT COST

MODEL PLANT 3

DISPENSER PURCHASE COST
AUXILIARY PURCHASE COST
PIPING PURCHASE COST
TOTAL PURCHASE COST
INSTALLATION COST
TOTAL DIRECT COST

MODEL PLANT 4

DISPENSER PURCHASE COST
AUXILIARY PURCHASE COST
PIPING PURCHASE COST
TOTAL PURCHA3SE COST
INSTALLATION COST
TOTAL DIRECT COST

NODEL PLANT S

DISPENSER PURCHASE COST
AUXILIARY PURCHASE COST
PIPING PURCHASE COST
TOTAL PURCHASE COST
INSTALLATION COST
TOTAL DIRECT COST

STAGE II DIRECT COST SUMMARY

BAL-I
1,368

640
2,010
3,260
5,270

1,780
o

1,034
2,810
4,040
6,830

3,560

1,780
s,340
6,460

11,800

5,330
(o]

2,260
7,390
8,160
15,7350

8,890
[}

3,180
12,070
10,840
22,910

COST OF COMPONENT

BAL-M

1,368

o
1,063
2,430
3,260
3,690

1,780
o

1,313
3,090
4,040
7,130

3,860

2,050
$,610
6,460
12,070

35,330
o
2,370
7,700
8,160
13,860

8,890
[+]

3,040
11,930
10,840
22,770

HYBRID ASSIST-1 ASSIST-2

1,623 1,361 823
o) 3,978 3,900
640 632 380

2,260 5,970 5,300
3,310 4,210 5,650
3,370 10,180 10,930

2,110 1,770 1,070

o] 3,973 3,900
1,034 789 702
3,140 6,330 3,670
4,110 4,610 6,040
7,250 11,140 11,710

4,230 3,340 2,140
o) 3,978 3,900
1,760 1,250 1,050
6,010 8,770 7,090
6,390 6,730 8,190
12,600 13,300 15,280

6,340 3,310 3,210

0 3,973 3,900
2,270 1,660 1,310
8,610 10,930 8,620
8,360 8,320 10,330
16,970 19,270 18,950

10,360 8,830 3,330

o 3,978 3,900
3,180 2,380 1,870
13,740 15,210 11,120
11,170 10,980 12,090
24,910 26,160 23,210
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TABLE B-135.

COMPONENT/SYSTEN (a)

CAPITAL RECOVERY COST (b
MODEL PLANT 1
MODEL PLANT 2
MODEL PLANT 3
MODEL PLANT 4
MODEL PLANT S

NAINTENANCE COST (o)
NODEL PLANT 1
MODEL PLANT 2
MODEL PLANT 3
MODEL PLANT 4
MODEL PLANT S

INSPECTION COST (d>
MODEL PLANT
MODEL PLANT
MODEL PLANT
MODEL PLANT
MODEL PLANT

OTHER INDIRECT
MODEL PLANT
KODEL PLANT
MODEL PLANT
MODEL PLANT
MODEL PLANT

0STS (@)

RAODNFRO KRAaBN+-

RECOVERY CREDITS (f)
MODEL PLANT 1
MODEL PLANT 2
MODEL PLANT 3
MODEL PLANT 4
MODEL PLANT 3

ADDITIONAL CREDITS (g
MODEL PLANT 1
MODEL PLANT 2
MODEL PLANT 3
MODEL PLANT 4
MODEL PLANT S

TOTAL ANNUALIZED COST
MODEL PLANT 1
MODEL PLANT 2
MODEL PLANT 3
MODEL PLANT 4
MODEL PLANT S

D L T L L T g T T Ty X Yy S P S SRR,

See next pege for footnotes.

STAGE II ANNUAL COST SUNNARY

BAL-I

677
a8l
1,560
2,130
3,230

473
617
1,234
1,832
3,086

00000

129
Si8
906
1,683
4,790

00000

1,230
1,250
2,360
2,950
2,440

BAL-M

722
N0
1,590
2,160
3,210

4735
617
1,234
1,852
3,086

00000

HYBRID ASSIST-1 ASSI1ST-2

73s
960
1,710
2,370
3,600

497

00000

223
290
S04
679
996

1,630
1,770
2,380
2,930
3,960

1465
373
1,050
1,529
2,47S

00000

407
446
620
771
1,046

00000

2,440
2,530
3,600
4,380
5,090

1,640
1,740
2,220
2,700
3,3%0

406

2,420
2,430
3,270
3,910
3,970

FUUTNOTES FUR TABLE B-1b

agal-1 = Balance-Individual, Bal-M = Balance-Manifolded, Assist-1 = Hirt;
Assist-2 = Hasstech; Hybrid = Healy.

a
beapital Recovery Cost = (Capital Cost) 1(L+i)

(1 +i)2 -1

where: 1 = interest rate (10 percent)

cl

6.

a = equipment life (8 years for dispenser and auxiliary equip-
ment; 35 years for underground piping system)

Nozzle Maintenance - A1l Systems.

Replace nozzle every ¢ years with new nozzle (same lifetime as
standard nozzle); therefore, annual cost equals half the incremental
cost between standard nozzle ($50) and vapor-recovery nozzle (see
Table B-3 for costs). For multiproduct dispensers, the nozzles are
assumed to last twice as long; therefore, maintenance costs are
half ($25).

Hose Maintenance - All Systems.

Replace vapor hose every 2 years (same lifetime as liyuid hose on
standard dispenser); therefore, annual cost equals half the incre-
mental cost between standard 1iquid hose ($24.39) and coaxial liquid/
vapor recovery hose system (§110.73 from Exhibits 8-lu, Taple 8-2).

Boot /Faceplate Assembly Maintenance - Balance Systems.

Replace boot /faceplate assembly three times per year; parts cost
$19 per replacement and it takes 20 minutes per replacement at $2>
per hour.

Boot /Faceplate Asserbly Maintenance - Assist Systems.

Replace boot/faceplate assembly two times per year; parts cost $1s
per replacement and it takes 20 minutes per replacement at $25 per
hour,

Boot /Faceplate Assembly Maintenance - Hybrid Systems.
Replace boot/faceplate assembly two times per year; parts cost $33
per replacement and 1t takes 20 minutes per replacement at $25 per

hour.

Processing Unit Maintenance - Assist Systems.
Maintenance performed once a year by a qualified professional at a
cost of $1UU per visit.

dThis expense is included in the government enforcement costs, and
thus, it is not attributable to the model plant annual cost.

eyalue {ncludes property tax (1%), insurance (1%), and administration
(2%), equalling 4 percent of the total capital cost.
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FOUTNUTES FUR TABLE B-1b 1.
(concluded)

fStage Ll recovery credit calculatfons:

Balance and Hybrid

tmission factors: Ufsplacement = 1,552 my/liter

Emptying loss = 120 my/1iter

Assuming 95% recovery of both displacement and emptying losses,

2.
recovery factor = (U.95){ (1,552 + 120)my/1iter] =
1,588 my/liter.
Example of recavery credit:
1,588 my/itter x 75,700* liters x _ kg x liter x 12 mo. x $U.24/1{ter
Mo, 10°%mg U.b7ky yr
= $518/year.
Assist 1 & 2
Same emisston factors as above. 3.
Assuming SU% recovery of balance system losses, recovery factor =
(0.50) (U.95) (1,552 mg/1iter + 120 my/Viter) = 794 mg/liter,
Example of recovery credit: 4,
794 mg/liter x 75,700* liters x kg x liter x 12 mo, x $U.24/}iter
mo.  1ubmg  0.67kg yr 5.
= $25Y/year.
Throughout this analysis, the Mode) Plant 1 throughput used was 5,000
gallons per month to allow a comparison with the July 1984 analysis, e
However, the new analysis uses recovery credits based on Model Plant la 6.
(2,000 yallons per month) and Model Plant 1b (6,0UU gallons per month)
when calculating nationwide or nonattainment area cost impacts.
9INo additional credits taken. These could fnclude investment tax credits
or eneryy conservation tax credits.
7.

*Throughput for model plant 2.

Discussions with dispenser equipment vendors and the manufac-
turers of the two assist systems indicated that the addittonal
dispenser equipment needed for Stage Il (retractors, flow
limiters, hanger kits) and the processing unit equipment will
last a minimum of 5 years and should last about 10 years;

8 years was assumed for capital recovery calculatton purposes
(1-D-45, 1-E-22, 1-E-23, and [-E-25).

Several vendors of fiberglass piping, used quite often for
vapor recovery ptping in California, were contacted about the
expected 1ife of fiberglass pipe used tn underground situa-
tions.
there was no reason why the pipe should ever need replacing
(1-E-37 and I-E-38). OUne indicated that it would last at
least 30 years (I-E-38). For purposes of this analysis, the
underground piping 1ifetime for fiberglass pipe was estimated
to be 35 years.

Addittonal credits that could be included in the calculation
of "Total Annualized Cost" are, for example, investment tax
However, these

All vendors contacted, except one, indicated that

credits or energy conservation tax credits.
are not included in this analystis.

Rebui It nozzles were not included in the maintenance scenarto
due to insufficient data on their use at this time.

Currently, the annualized costs do not include enforcement
costs. These costs are calculated separately and on a nation-
wide basis, and are included in the reyulatory strategy

_analysits.

The assumptions shown in the Table B-15 footnotes were made to
calculate maintenance costs. These assumptions are based on
conversations with vendors of Stage Il equipment (I-E-2u,
1-£-22, [-€E-24, 1-E-26, I-E-27, and I-E-29).

Recovery credits are calculated as shown in footnote (f) of
Table B-15, using a displacement emission factor of 1,552 mg/
Viter and an emptying loss emission factor of 12U mg/liter.
Also, the cost credit for a liter of gasoline s based on
$u.24/1iter yasoline (30.91/gallon).
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For balance and hybrid systems, a Y5 percent recovery o.
both displacement and emptying losses was assumed, while for
the assist systems a 5SU percent recovery of balance system
displacement and emptying losses was assumed. These are
theoretical efficiencies used for the purpose of determininy
per-facility costs, For the reyulatory analyses, actual
in-use efficiencies were used to calculate recovery credits.

8.3 SUMMARY

Detatled costs were obtained for the five basic Staye Il vapor
recovery systems. The costs for the two balance systems and the costs
for the two assist systems compared favorably enouygh that a single cost
could be used for efther balance system and for either assist system,
The average cost of the two assist systems was taken to represent a
generic cost for the assist system, since the future installation ratio
of Assist-1 to Assist-2 systems is not known. Table B-16 presents
the genertc capital cost summary for each Stage Il system type on a
model plant basis. These costs are used to compute yeneric annualized
costs on a model plant basis, as shown in Table B-17,

Information gathered also indicated that discounts on nozzles and
modification equipment of approximately 30U percent are available to
large volume buyers (I-€-18, I-E-24, [-€-26, and [-E-27), Table B-18
shows the yeneric Staye Il capital cost summary with this 3U percent
discount included. Table B-18 {s used to calculate Table 8-1Y, which
shows the generic annualized cost summary including the 30 percent
discount,

8.4 INSTALLATION OF STAGE 11 VAPUR RECUVERY SYSTEMS UURING THE

CONSTRUCTION UF A NEW FACILITY

The additional dispenser costs incurred due to the installation of
a Stage I system during the construction of a new facility are shown
tn Table B-20. This table is the same as Table B-2 except that incre-
mental costs above the purchase of conventional refueling equipment
were used,

The following specific changes were made:

1) The cost of a single nozzle swivel ($32.75 for an OPW-33

nozzle swivel, I-F-11U) was subtracted from the cost of the vapor

recovery swivel,

Table B-16. GENERIC STAGE II CAPITAL COST SUMMARY:

(Retrofit to Existing Facility)

COMPONENT
MODEL PLANT 1

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 2

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 3

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

HODEL PLANT 4

DISPENSER DIRECT COST

AUXILIARY DIRECT COST -

PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST

TOTAL CAPITAL COST

MODEL PLANT S

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

BALANCE

1,

3,
S,

S,

2,

4,
6,

6,

4,

7,
11,

11,

6,

9,
15,

13,

10,

12,
22,

22,

568
o
910
480
o
480

040

930
990

990

080
o
a60
940
o
940

110
690
800

o

800

190

650
a40

840

-

COST OF COMPONENT
HYBRID
1,880
(o]
3,700
5,580

o)
5,580

2,440

4,810
7,250
o

7,250

4,880

7,720
12,600

12,600

7,310

9,650
16,960

16,960

12,190
o
12,720
24,910
o

24,910

O DISCOUNTS

ASSIST

1,211
5,238
4,120
10,3570
o]
10,570

1,570
S,238
4,620
11,430

11,430

3,130
5,238
7,000
15,390
Q
15,390

4,720
5,238
9,140
19,100

19,100

7,870
3,238
11,580
24,690

24,690
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Table B-17. GENERIC STAGE I ANNUAL COST SUMMARY:
(Retrofit to Existing Facility)

COMPONENT

MODEL PLANT 1

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

MODEL PLANT 2

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

MODEL PLANT 3

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

MODEL PLANT 4

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT S

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

NO DISCOUNTS

ANNUAL COST OF COMPONENT

BALANCE

700
473
]
220
129
o
1,270

896
617

280
Si18

1,280

1,580
1,230

478
906

o
2,380

2,160
1,852

633
1,683

2,960

3,220
3,090
[s]

914
4,790
o

2,430

HYBRID

738
497
o]
223
129

o]
1,330

960
646

290
S18

1,380

1,710
1,292

[V}
S04
906

o]
2,600

2,370
1,934

679
1,683

3,300

3,600
3,230

996
4,790
[s]

3,040

ASSIST

1,640
436

o

423
63

(]
2,430

1,760
537

437
239

2,300

2,300
970

616
433

3,430

2,820
1,410

763
841

4,150

3,660
2,280

987
2,400

4,530

Table B-18. GENERIC STAGE II CAPITAL COST SUMMAR::
(Retrofit to Existing Facility)

COST OF COMPONENT

COMPONENT
MODEL PLANT 1

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 2

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 3

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 4

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

NODEL PLANT S

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

BALANCE

1,137
o
3,910
$,070
o
3,070

1,300
o

4,930
6,430

o
6,430

3,010
o
7,860
10,870

o
10,870

4,310
[+]
9,690
14,200
o
14,200

7,920

12,630
20,170

20,170

WITH DISCOUNTS

HYBRID
1,390
o
3,700
3,090
o
3,090

‘1,800

4,810
6,610

6,610

3,610

7,720
11,330
o

11,330

3,410

9,630
13,060

13,060

9,020

12,720
21,740

o
21,740

ASSIST

883
5,238
4,120

10,240
o
10,240

1,180
3,238
4,620
11,010
o
11,010

2,300
S,238
7,000
14,3540

14,340

3,440
3,238
9,140
17,820
o]
17,820

3,740
5,238
11,380
22,360

o
22,360
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Table B-19. GENERIC STAGE 11 ANNUAL CCST SUMNARY:
{Retrofit to Existing “acility)

COMPONENT

MODEL PLANT 1

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT 2

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

MODEL PLANT 3

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL. PLANT 4

CAPITAL RECOVERY COST

MAINTENANCE €QST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

MODEL PLANT S

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

WITH DISCOUNTS

ANNUAL COST OF COMPONENT

BALANCE

623
473

o
203
129

6]
1,170

832
617

266
S18

1,200

1,380
1,230

433
906

2,140

1,860
1,852

369
1,683

2,600

2,720
3,090
o

807
4,790

1,830

HYBRID

644
497
]
204
129

Q
1,220

aao
646

273
S18

1,280

1,480
1,292

453
906

2,320

2,010
1,938

602
1,683

2,870

3,010
3,230

870
4,790

2,320

ASSIST

1,580
436

(]

410
65

o
2,360

1,710
537

446
239

2,430

2,140
970

581
433

3,240

2,580
1,410

713
841

3,860

3,260
2,280

2,400

4,040

TABLE B-2U. BALANCE DISPENSE MODIFICATION EQUIPMENT PURCHASE CusT@

EXHIBIT 4

HIGH HOSE RETRACTOR

SWIVELS-NOZZLES

SWIVELS-ISL OR DISP

SWIVELS-RETRACT

FLOW LIMITER

HOSE

DISP-HOOK & HANDLE
TOTAL PURCHASE COST

EXHIBIT S

HIGH HOSE RETRACTOR

SWIVELS-NOZZLES

SWIVELS-ISL OR DISP

SWIVELS-RETRACT

FLOW LIMITER

HOSE

DISP-HOOK & HANDLE
TOTAL PURCHASE COST

EXHIBIT 6

HIGH HOSE RETRACTOR

SWIVELS~NOZZLES

SWIVELS-ISL OR DISP

SWIVELS-RETRACT

FLOW LIMITER

HOSE

DISP-HOOK & HANDLE
TOTAL PURCHASE COST

EXHIBIT 7 -

HIGH HOSE RETRACTOR

SWIVELS-NOZZLES

SWIVELS-ISL OR DISP

SWIVELS-RETRACT

FLOW LIMITER

HOSE

DISP-HOOK & HANDLE
TOTAL PURCHASE COST

AVG TOTAL PURCHASE COST

{New Facility)

LOW
94.00
9.65
21.50
0.00
20.00
13.50
16.00
174.65

Low
94.00
7.25
41.35
8.08
20.00
75.61
16.00
262.49

Low
94.00
9.63
21.50
0.00
20.00
44.56
16.00
205.71.

SO3T OF CuBeoHENT

HIGH
102.50
42.25
21.50
0.00
20.00
35.28
38.00
259.53

HIGH
102.50
26.05
64.895
8.08
20.00
75.61
38.00
335.09

HIGH
102.50
42.25
21.50
0.00
20.00
S55.45
38.00
279.70

HIGH
102.50
42.25
0.00
8.08
20.00
35.28
38.00
246.11

280.11

AVERAGE
96.28
22.12
21.50

Q.00
20.00
24.39
27.00

211.99

AVERAGE
J6.08
16.65
53.20

8.08
20.00
75.61
27.00

296.62

AVERAGE
96.08
22.12
21.50

0.00
20.00
S0.wU
27.00

236.70

AVERAGE
96 .08
22.12

0.00
8.08
20.00
24.39
27.00
197.67

_____ asee docket entries 1-E-18, 1-E-19, 1-E-20, [-£-22, 1-E-26, 1-E-27, I-E-31,
1-€-32, 1-E-58, 1-E-62, 1-E-63, 1-E-64, 1-E-65, 1-E-66, 1-E-67, 1-F-110,

and 1-F-111.
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TABLE $-20. BALANCE DISPENSER MODIFICATION EQUIPMENT PURCHASE COST2

Exhibit 8
Swivels for Nozzles

Flow Limiter
Hose

Exhibit 9

Flow Limiter
Hose

Exhibit 10
Swivels for Nozzles

Flow Limiter
Hose

_ (New Facility) (concluded)

Low High Avg.
Overhead Hose Retractor 94.00 102.50 96.08
47.25 84.85 66.05
Swivels for Islands or Disp. 0.00 0.00 0.00
Swivel for Retractor 40.00 58.80 49.40
20.00 20.00 20.00
65.61 88.11 79.06
Liquid Removal Venturi 0.00 0.00 0.00
Dispenser Modification 38.00 55.00 46.50
304.86 409.26 357.09

Low High Avg.
Overhead Hose Retractor 85.84 ' 100.00 92.92
Swivels for Nozzles 47.25 84.85 66.05
Swivels for Islands or Disp. 0.00 0.00 0.00
Swivel for Retractor 40.00 58.80 49.40
20.00 20.00 20.00
70.61 94.36 84.53
Liquid Removal Venturi 0.00 0.00 0.00
Dispenser Modification 54.17 54.17 54.17
317.87 412.18 367.07

Low High Avg.
Overhead Hose Retractor 0.00 0.00 0.00
7.25 26.05 16.65
Swivels for 1slands or Oisp. 0.00 0.00 0.00
Swivel for Retractor 40.00 58.80 49.40
120.00 20,00 20.00
80.61 106.86 95.43
Liquid Removal Venturi 200.00 200.00 200.00
Dispenser Modification 54.17 54.17 54.17
402.03 465.88 435.65

2) The cos' of a single 1sland or dispenser swivel ($17.25) was
subtracted from the island or dispenser vapor recovery swivel
cost. This subtracted cost 1s the average cost of the OPW-36E
($18.40), OPW-365-5UB0 ($15.35), and the OPW-365-509U ($18.00)
(I-F-110).

3) The cost of a single hose ($24.39) was subtracted from the
coaxial hose cost shown in Exhibit 5.

4) For new facilities, it was assumed that 75 percent would use
MPD’s and 25 percent would use conventional dispensers.

Table B-21 shows the aboveground cost for the installation of a
Stage [l system during the construction of a new facility at model plant 2.
This table is the same as Table B-4 except that the unit costs have changed
as follows:

1) The nozzle cost for all the systems is the cost shown in Table B-4,
minus the cost of a conventional nozzle ($50) (I-F-11U and 1-F-111).
2) The modification equipment cost for a balance system is taken
from Table 8-20Q.
3) The modification cost for Assist-1 is the same as the balance
cost plus the cost of a ball check valve ($17) (I-E-23),
4) The modification cost for the hybrid system includes the
Model 100 jet pump, Model CX-6 adapter, Model S swivel,
Model CX hoses, Model 143 control valve, and an installation
kit, minus the cost of a single hose ($24.39) (1-E-25),
5) The installation cost for al) systems is assumed to be zero.
It was assumed that there would be no additional cost because
the new dispensers would come equipped for Stage [I.

The per-nozzle costs for model plants 1, 3, 4, and 5 are the same
as those for model plant 2.

Table B-22 shows the underground cost incurred due to the install-
ation of a Stage Il system during the construction of a new facility at
model plant 2, This table is the same as Table B-9 except it is
assumed that there would be no additional cost for trenching since the
product lines and vapor return lines could be put into the same trench,
and no bungs are required since the tanks would already be equipped for
Stage II. The same unit costs are used for piping lengths associated
with model plants 1, 3, 4, and 5.
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TABLE :-21.

AZQVESRUUND TOMAONINTS

2ISPENSER COMPONENTS
NOZZLE BALANCE (a)
NOTZLE MYBRID (b)
NOZZLE ASSIST-1 le)
NOZZLE ASSIST-2 (d)
%00 EQUIP JALANCE (o)
MO0 EQUIP HYBRIO (t)
%00 EQUIP ASSIST-1 {g]
M0 EQUIP ASSIST-2 (k)
8UXILIARY [TE™S (i)
AS3I9T-1
AS31S7-2
NSTALLATION
SALANCE 0SPENSER
HYBRID DISPENSER
4515T-1 DISPENSER
ASSIST-2 DISFENSER
485157~ MXILIARY
ASS1S7-2 MIXILIARY
J1SRENGER ARCHASE (0ST
AUX [TEMS PURCHASE COST
DISP INSTALLATION COST
AMUIX INSTALLATION COST
OISPENSER 1FECT COCT
AIX 1TEMS DIRECT COST
TOTAL QIRECT COST

MODEL PLANT 2 STAGE Il ABOVEGROUND DIRECT COST

cafre epmw
-t wW3S.

L1 M-

"7 k] 1
149
8
n

350 1.7 L7
43
m
€9
198
1,900

a 1.8 k]
a
1
a
4400
1,200

1,901 1,901

0 1

] [

a 0

1,901 1,901

[} g

1,91 1,901

NCMIER CF TOMAONENTE
4Y9RID

rE

1%

45
0
1189

165137t

7

1%
.20
1Y 4
LS

1402
44392
5375
LW

483i37-2

1.7

15

1.00
1046
3,900

1,220
1346
5,100
b ile

{a) Avarasge cast at noxziss certitied by Califarnia for use vith 3 balance tystea
ninug the cost of a normal nozzle ($S0) (1-E-28, I-F-110, and [-F-111).

(5) Actual c2st of the Healy Mode! 200 zinus the cost of 3 normal nozzle ($50), (1-€-25).

{e) Averess cost of the noxzies certitied by Califarnia tor use with the Hirt systes
vinus the cost ut o normal rozzle (850), (1-E-28: 1-F-110, and I-F-111),

{d) Actusl cost af the Husky Model HR-2 nozzle minus the cast of a sarmai noxzle ($50), (1-F-104).

(e) Modification seuipwent includes the average cost at the high-hang retractor systess swivels: tiow liziters
and hoses as certitied by Calitornia (see Tables 1 and 20).

(t) Moditicetion seuisnent includes the Made! 100 jet pumes Model CX~b adapter: Model S swivel: Model CX hoses

Fade! 143 control vaiver and an inetalfation kit ainus the cost of o singls hese ($24.39), (1-3-28).

{q) Maditication swuipuent includes the sane equipnent as listed for the balance systes (footnote ") oius a bal)
check valve (1-E-23 and Tables | and 2).

{h) Woditication wayisnent ingludes the Hasstech vapor noses iTT tlaw zeatrql valvey A.Y. ¥cdoaald iapact

vaiver basg svivelss and Rasstech Nodel 1025 flase arrestor {1-F-104).

(1) duxiliary 2cuioment inciuces a P/V valves collection unit, and arocessine unit [i-2-27)

TABLE B-22.

LNDERGRCUND COPPONENTS

GALVANIZED PIPE (a)
1" PIZE (FT)
2" PIPE (FT)
3" SIPE (FT)
1/4° CLOSE NIPPLE
1* QLDSE NIPRLE
¢° CLDSE NIPRLE
3 CLOSE NIPRLE
1" ELBOW
2* F1BOM
3 ELBOM
1" X 3/4* REDUCER
2* X 1° REDUCER
3 ¢ 2° REICER
2° X 1° BUSHING
4" % 2° BUSHING
" X 3" BUSHING
1* UNION
2" TEE
FIBERGLASS PIPE (b)
2 PIPE IFD)
3° PIPE (FN)
2" THR'ADED ADAPTER
3" THREADED ADAPTER
2 BB
3° ELBOM
" TEE
3 TEE
2" CouPLINg
3° COURLING
3* X 2" REDUCER
GLUED NUNCTIDNS -
ADDITTUNNL ITENS (e)
A® X 2% TANK BUSHING
A" X 30 TAN RSHING
2 FLOAT CHELX VALVE
VENT WNIFOLD DRUM (d)
NG5 ()
LABOA COMPONENTS
TRENCHING {FT) ()
ASSEMELY (FT) (g)

TOTAL PURCHASE COST
TOTAL INSTALLATION COST
T0TAL DIRECT COSY

UNIT COST

2.89
1.88
3.8
2.4
L9
1.8
5.4
1.31
(N )
- 31
1.73
3.
1.1
a0
1.8
I
.13
643

1.89
28
.23
19.38
16. 41
2.8
3.5
26.61
4.68
.23
114
1.2

2.61
.6
X
300.00
(]

(X}
6.0

17

3,499

BAL-M

w o

1,14

1,77

NUMBER CF COMPONENTS
=YBRID

[

[

en

193
193

11499

R55157-1

& o
~ o> w» - > >N @ re

~

¥ a=m

23

MODEL PLANT 2 ST\GE II UNDERGROUND DIRECT COST

AS55iST-2

87

139
138

T84
(,3%

§ee footnotes next oage.
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FOOTNOTES FOR TABLE B-22

aReference [-E-33.
bReference [-E-34.
CReference [-F-110.

dunit cost is an estimated cost since no information on this was readily
available.

eNot needed on new tanks.
fcost is absorbed in trenching cost for product lines.

JReference I-E-46 (see text accompanying Table B-9 for discussion).

Tables B-23 and B-24 present the capital cost and annualized cost
breakdown for the model plants. The same basic assumptions used in
Tables B-14 and B-15 are used here; however, for new facilities more
nozzles are assumed in the analysis based upon 25 percent single
dispensers and 75 percent multiproduct dispensers (vs. 75 percent
single dispensers and 25 percent multiproduct dispensers for existing
factlities).

Table B-25 presents the generic capital cost summary for each
Stage Il system type on a model plant basis. The costs shown are used
to compute generic annualized costs on a model plant basis, as
shown in Table B-26, Table B-27 shows the generic Stage II capital
cost summary, assuming the 30 percent discount for large volume
buyers. This table {s used to calculate Table B-28, which shows the
generic annualized cost summary including the 30 percent discount.
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Table B-24. STAGE 11 ANNUAL COST SUMMARY (NEW FACILITY)
TABLE B-23. STAGE 1I DIRECT COST SUMMARY (NEW FACILITY)

COMPONENT /SYSTEM (a) BAL-1 BAL-M  HYBRID ASSIST-1 ASSIST-2

COMPONENT COST OF COMPONENT

CAPITAL RECOVERY COST (b)
WODEL PLANT 1 BAL-1 BAL-M  HYBRID ASSIST-1 ASSIST-2 MODEL PLANT 1 442 485 487 1,450 1,270
MODEL PLANT 2 512 540 560 1,480 1,290

DISPENSER EQUIPMENT 1,775 1,775 2,015 1,766 977 MODEL PLANT 3 980 1,010 1,080 1,920 1,560

AUXILIARY EQUIPMENT 0 0 o 3,975 3,900 MODEL PLANT 4 1,420 1,420 1,560 2,3%0 1,840

UNDERGROUND PIPING S48 959 548 586 517 MODEL PLANT S 2,270 2,250 2,510 3,180 2,300
TOTAL PURCHASE COST 2,320 2,730 2,560 6.330 5.390 :

INSTALLATION COST 810 510 510 1,850 1,920 MAINTENANCE COST (o)
TOTAL DIRECT COST 2,830 3,240 3,070 8,180 7.310 MODEL PLANT 1 600 600 623 536 497
MODEL PLANT 2 643 643 668 588 528
MODEL PLANT 3 1,290 1,290 1,340 1,080 930
MODEL PLANT 2 MODEL PLANT 4 1,930 1,930 2,000 1,560 1,370
- MODEL PLANT S 3,210 3,210 3,340 2,540 2,220

DISPENSER EQUIPMENT 1,900 1.900 2.160 1,890 1,050

AUXILIARY EQUIPMENT 0 0 o 3,975 3.900 INSPECTION COST (d)

UNDERGROUND PIPING 869 1,140 869 646 550 NODEL PLANT 1 o o [¢] 0 [¢]
TOTAL PURCHASE COST 2,770 3,040 3,030 6,510 5,500 MODEL PLANT 2 o o 0 [¢] 0
INSTALLATION COST 630 630 630 1,910 1,980 MODEL PLANT 3 o o 0 o 0

TOTAL DIRECT COST 3,400 3,670 3,660 8,420 7,480 MODEL PLANT 4 o o 0 0 0

MODEL PLANT S o o [¢] 0 [¢]

MODEL PLANT 3 OTHER INDIRECT COSTS (&)

MODEL PLANT 1 113 130 123 327 293

DISPENSER EQUIPMENT 3,800 3,800 4,320 3.780 2,090 MODEL PLANT 2 136 147 146 337 299

AUXILIARY EQUIPMENT 0 0 o 3,978 3,900 MODEL PLANT 3 257 267 277 446 369

UNDERGROUND PIPING 1,630 1,880 1,630 1,150 920 MODEL PLANT ¢ 362 363 393 S48 444
TOTAL PURCHASE COST 5,430 S,680 S, 950 8,910 6,910 MODEL PLANT S 867 s61 618 748 554
INSTALLATION COST 9390 990 990 2,240 2,310

TOTAL DIRECT COST 6,420 6,670 6,940 11,150 9,220 RECOVERY CREDITS (£)

MODEL PLANT 1 129 129 129 63 6

. MODEL PLANT 2 s18 s18 518 259 2%9

NODEL PLANT 4 ) MODEL PLANT 3 906 906 906 453 453
MODEL PLANT 4 1,683 1,683 1,683 841 841

DISPENSER EQUIPMENT s,700 s,700 6,480 5,680 3.140 MODEL PLANT S 4,790 4,790 4,790 2,395 2,398

AUXILIARY EQUIPNENT.. .. .._ 0o o o 3.97% 3,900 ) .

UNDERGROUND PIPING 2,120 2,200 2,130 1.580 1.410 ADDITIONAL CREDITS (g)

TOTAL PURCHASE COST 7,820 7.900 8,610 11,240 8.450 NODEL PLANT 1 o o o o o
INSTALLATION COST 1,230 1.230 1,230 2,480 2,640 MODEL PLANT 2 (<] o o o o
TOTAL DIRECT COST 9,030 9,130 9,840 13,720 11,090 MODEL PLANT 3 o [¢] o 0 [¢]
MODEL PLANT 4 o 0 0 0 o
MODEL PLANT S 0 o o o o
MODEL PLANT S
TOTAL ANNUALIZED COST

DISPENSER EQUIPMENT 9,510 9,510 10,790 9,460 5,230 NODEL PLANT 1 1,030 1,090 1,100 2,270 2,000

AUXILIARY EQUIPMENT 0 o o 3,978 3,900 MODEL PLANT 2 770 810 860 2,1%0 1,860

UNDERGROUND PIPING 3,070 2,930 3,070 2,390 1.840 MODEL PLANT 3 1,620 1,660 1,790 2,990 2,430
TOTAL PURCHASE COST 12,580 12,440 13,860 15,830 10,970 MODEL PLANT 4 2,030 2,030 2,270 3,620 2,810
INSTALLATION COST 1,590 1,590 1,590 2,870 2,880 MODEL PLANT S 1,260 1,230 1,680 4,070 2,680

TOTAL DIRECT COST 14,170 14,030 15,450 18,700 13,850

- . = - - = > = = - = - A = o = = - = = - e e — = —

See next page for footnotes.
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FOOTNUTES FUR TABLE B-24

dassist-1 = Hirt; Assist-2 = Hasstech; Hybrid = Healy.

a
bCost of Capital = (Capital Cost) 1 (1 +1)
(1 +#1)2 -1

where: i = interest rate (10 percent)
a = equipment life (8 years for dispenser and auxiliary
equipment; 35 years for underground piping system)

€1, Nozzle Maintenance - A1l Systems.
Replace nozzle every 2 years with new nozzle (same lifetime as
standard nozzle); therefore annual cost equals half the incremental
cost between standard nozzle ($50) and vapor recovery nozzle.

2. Hose Maintenance - All Systems,
Replace vapor hose every 2 years (same lifetlme as liquid hose on
standard dispenser); therefore, annual cost equals half the incre-
mental cost between standard liquid hose ($24.39) and liquid/vapor
recovery hose system ($110.73 from Exhibits 8-10, Table B-2).

3. Boot/Faceplate Assembly Maintenance - Balance Systems.
Replace boot/faceplate assembly three times per year; parts cost
$19 per replacement and it takes 20 minutes per replacement at $25
per hour.

4, Hoot/Faceplate Assembly Maintenance - Assist Systems.
Replace boot/faceplate assembly two times per year; parts cost $15
per replacement and it takes 20 minutes per replacement at $25 per
hour.

5. Boot/Faceplate Assembly Maintenance - Hybrid Systems.
Replace boot/faceplate assembly two times per year; parts cost $33
per replacement and it takes 2V minutes per replacement at $25 per
hour.

6. Processing Unit Maintenance - Assist Systems.
Maintenance performed once a year by a qualified professional at a
cost of $10U per visit.

dThis expense is included in the government enforcement costs and,
thus, it is not attributable to the model plant annual cost.

€Value includes property tax (1%), insurance (1%), and administration
(2%), equalling 4 percent of the total capital cost.

fStage 11 recovery credit calculations:

Balance and Hybrid

Emission factors: Displacement = 1,552 mg/liter
Emptying loss = 120 my/liter

FOUTNUTES FOR TABLE B-24
(concluded)

Assuming Y5% recovery of both displacement and emptying losses,
recovery factor = ((1,552 mg/1iter)(.95)) + ({120 mg/1iter){.99)) =
1,588 mg/liter,

txample of recovery credit:

1,588 mg/liter x 75,700% liters x __kg x liter x 12 mo. x $0.24/}iter
mo. 10%my 0.67ky yr

: = $518/year.
Assist 1 & 2

Assuming SU% recovery of balance system losses, recovery factor =
(0.50) (V.99) (1,592 mg/liter) + (120 mg/iiter) = 794 mg/liter.
Example of recovery credit:

794 mg/liter x 75,70U* liters x kg x liter x 12 mo. x $0.24/1iter
mo. 10bmg  U.67kg YT

= $259/year.

fThroughout this analysis, the Model Plant 1 throughput used was 5,000
gallons per month to allow a comparison with the July 1944 analysis.
However, the new analysis uses recovery credits based on Model Plant la
(2,000 gallons per month) and Model Plant 1b (6,000 gallons per month)
when calculating nationwide or nonattainment area cost impacts.

9No additional credits taken. These could include investment tax credits

_or energy conservation tax credits.

*Throuyhput for model plant 2,



ge-g

Table B-25. GENERIC STAGE IT CAPITAL COST SUMMARY: N{ DISCOUNTS
(NEW STATION COSTS) :

Table B-26. GENERIC STAGE IT ANNUAL COST SUMMARY:
(NEW STATION COSTS)

NO DISCOUNTS

COMPONENT
MODEL PLANT 1

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 2

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

RODEL PLANT 3

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

NODEL PLANT 4

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT -COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT S

DISPENSER DIRECT COST
AUXILIARY DIRECT COST
PIPING DIRECT COST
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

BALANCE

1,775
[o]
1,260
3,030
(]
3,030

1,900

1,630
3,530
(o]

3,330

3,800
(]

2,740
6,340

6,340

S,700

3,390
9,090

9,090

9,310
o]
4,390
14,100
[+
14,100

COST OF COMPONENT

HYBRID ASSIST
2,010 1,371
o 5,238
1,060 1,140
3,070 7,750
o o
3,070 7,730
‘2,160 1,470
L] 5,238
1,300 1,240
3,660 7,950
o} o}
3,660 7,930
4,320 2,940
o S, 238
2,620 2,010
6,940 10,190
[o] o
6,940 10,190
6,480 4,410
o 3,238
3,360 2,750
9,849 12,400
(6] o
9,840 12,400
10,790 7,330
L] S,238
4,660 3,690
15,450 16,280
o ]
15,450 16,280

COMPONENT

MODEL PLANT 1

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TAOTAL ANNUALIZED COST

MODEL PLANT 2

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZ2ED COST

MODEL PLANT 3

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT 4

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT S

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

ANNUAL COST OF COMPONENT

BALANCE

464
600
(]

122
129

(]
1,060

S26
643

142
Si18

790

1,000
1,290

262
906

1,650

1,420
1,930

364
1,683

2,030

2,260
3,210

S64
4,790

1,240

HYBRID

487
623
o

123
129

o
1,100

560
668

146
S18

860

1,080
1,340

277
906

1,790

1,560
2,000

393
1,683

2,270

2,310
3,340

618
4,790

1,680

ASSIST

1,360
527
o

310
63

o
2,130

1,390
557

318
259

2,010

1,740
1,020

408
453

2,720

2,100
1,463

496
841

3,220

2,740
2,380

631
2,400

3,370
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Table B-27. GENERIC STAGE II CAPITAL COS™ SUMMARY: WITH DISCOUNTS

(NEW STATION COSTS

CONPONENT
MODEL PLANT 1

DISPENSER EQUIPMENT
AUXILIARY EQUIPMENT
UNDERGRQUND PIPING
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 2

DISPENSER EQUIPMENT
AUXILIARY EQUIPMENT
UNDERGROUND PIPING
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT 3

DISPENSER EQUIPMENT
AUXILIARY EQUIPMENT
UNDERGROUND PIPING
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

NODEL PLANT 4

DISPENSER EQUIPMENT
AUXILIARY EQUIPMENT
UNDERGROUND PIPING
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

MODEL PLANT S

DISPENSER EQUIPMENT
AUXILIARY EQUIPMENT
UNDERGROUND PIPING
TOTAL DIRECT COST
TOTAL INDIRECT COST
TOTAL CAPITAL COST

BALANCE

1,242
(o]
1,260
2,500
(o]
2,300

1,330

1,630
2,960

2,960

2,660

2,740
35,400

3,400

3,99

3,390
7,380

7,380

6,630
(o]
4,390
11,240
o
11,240

COST OF COMPONENT

HYBRID ASSIST
1,410 960
(] 3,236
1,060 1,140
2,470 7,340
(o) (]
2,470 7,340
1,310 1,030
(o] 5,238
1,500 1,240
3,010 7,310
(o] ]
3,010 7,310
3,020 2,060
(o] 3,238
2,620 2,010
3,640 9,310
(o] (o]
3,640 9,310
4,330 3,090
o] 3,238
3,360 2,730
7,890 11,080
o] [+)
7,890 11,080
7,330 3,140
(o] 3,238
4,660 3,690
12,210 14,070
(o] (o]
12,210 14,070

Table B-28, GENERIC STAGE II ANNUAL COST SUMMARY:
(NEW ST'TION COSTS)

WITH DISCOUNTS

COMPONENT

MODEL PLANT 1

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZ2ED COST

MODEL PLANT 2

CAPITAL RECOVERY COST

MAINTENANCE COST

INSPECTION COST

OTHER INDIRECT COSTS

RECOVERY CREDIT

ADDITIONAL CREDITS
TOTAL ANNUALIZED COST

MODEL PLANT 3

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT 4

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT S

CAPITAL RECOVERY COST
MAINTENANCE COST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

ANNUAL COST OF COMPONENT

BALANCE

364
600

(o]
100
129

[&]
940

419
643

119

Si18

660

790
1,290

216

1,390

1,100
1,930

296
1,683

1,640

1,730
3,210

450
4,790

600

HYBRID

374
623
(o]
99
129
(o]
970

440
668

120
S18

710

840
1,340

226

1,300

1,200
2,000

316
1,683

1,830

1,900
3,340

489
4,790

940

ASSIST

1,280
327

]

294
63

[+]
2,040

1,310
337

300
239

1,910

1,380
1,020

373
433

2,320

1,830
1,463

443
841

2,920

2,330
2,380

363
2,400

2,870
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B.5 REFEKENCES

[-A-55

1-0-45

1-0-3Y

1-E-18

1-E-19

[-e-20

1-£-21

1-£-22

1-£-23

Evaluation of Afr Pollution Reyulatory
Strategies for Gasoline Marketing Industry.
U.5. EPA, Research Triangle Park, NC,
EPA-45u/3-84-012a. July 1984.

Letter from Bradt, R.U., Hirt Combustion
Engineers, to Purcell, R., Pacific
Environmental Services, Incorporated.
January 29, 1985, Stage Il gasoline
station vapor control.

Letter from Treadway, R.W., Dayco Corpor-
ation, to Eldridge, K.M., PES, Inc.
December 26, 1984, Prices of various
Dayco products.

Telecon. Eldridye, K., PES, Inc., with
Nye, A., Zallay Packing & Seal, Cleveland,
Ohio. October 16, 1984, Cost of the
Searle Leather & Packing B-1399 Retractor.

Telecon, Eldridye, K., PES, Inc., with
Strag, I., B.F. Goodrich, Akron, Ohio.
October 16, 1984, Cost of B.F. Goodrich
coaxial hose assembly (B.F. Goodrich
Co-Ax).

Telecon. Levine, A., William M, Wilson's
Sons, Inc. (Gasboy), Pomona, California,
with Eldridge, K., PES, Inc. October 18,
1984, Cost of high-retractor hose config-
uratfons Gasboy Model 90-750-2 and high-
retractor dispenser Gasboy Series 50.

Telecon., Purcell, R., PES, Inc., with
Crist, J., W.F. Crist Company. Uctober 26,
1984, Costs for certified P/V valves

B-1 Varec.

Telecon. Eldridge, K., PES, Inc., with
Simon, J., Petro Vending, Brookfield,
1N 1tnots. Uctober 26, 1984, Cost and
life expectancy of PV-8 cord.

Telecon. Purcell, R., PES, Inc., with
Taylor, B., Hirt Combustion Engineers,
Montebello, California. October 26, 1984,
Costs for Hirt Stage II components.

Anumbers correspond to docket item numbers in Docket No. A-84-07.

[-E-24

[-E-25

[-E-26

[-€-27

[-E-28

[-E-29

1-£-31

1-£-32

1-E-33

1-€-34

Telecon. Crosby, 8., Gilbarco, Greensboro,
North Carolina, with Eldridye, K., PES,
Inc. October 29, 1984, Price of Gilbarco
components dispenser (high-hany hose con-
figuration) MPD-Z,

Telecon. Purcell, R., PES, Inc., with
Healy, J., Cambridye Engineering, Inc.
October 29, 1984, Costs for Healy Jet
Pump Phase I[ system.

Telecon. Eldridge, K., PES, Inc., with
Madden, M., Pomeco, Paramount, California.
Uctober 2Y, 1984, Cost of Pomeco equipment.

Telecon. Taygart, D., SMP Company
(Wedgon), Denver, Colorado, with Eldridge,
K., PES, Inc. October 29, 1y84. Cost of
Wedgon PS 3445 VRM,

Telecon. Eldridye, K., PES, Inc., with
Funk, D., Emco Wheaton, Incorporated,
Conneaut, Uhio. October 31, 1984, Prices
of Emco Wheaton products.

Telecon. Panzer, J., Exxon Research,
Linden, N.J., with Eldridge, K., PES, Inc.
November 8, 1984, API Stage Il report
cost methodology and survey results.

Telecon. Powell, D., Parker Hanifin
Corporation, Hose Products Division,
Wickliffe, Ohio, with Eldridge, K., PES, Inc.
November Y, 1984, Cost of vapor recovery

and yasoline dispensing hoses.

Telecon. Treadway, B., Dayco Company,
Dayton, Ohio, with Eldridye, K., PES, Inc.
November 12, 1984, List price for Dayco
hoses.

Telecon. Eldridge, K., PES, Inc., with
Andrews, R., Union Supply Company, Durham,
North Carolina. November 15, 1984,
Galvanized schedule 40 pipe costs.

Telecon. Eldridge, K., PES, Inc., with
Thompson, T,, Jones Frank Company, Raleigh,
North Carolina., November 16, 1984. Cost
of fiberylass piping.
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1-E-35

1-E-36

1-£-37

[-£-38

[-E-3Y

1-E-4u

[-E-41

1-E-44

[-E-4b

Telecon. Purcell, R., PES, Inc., with
Bradt, R., Hirt Combustion Engineers.
January 11, 1985, Differences in

costs stated in Hirt's comment letter

{see docket ftem 1-H-129) and costs quoted
during a telephone conversation with Hirt
on 10/26/84,

Telecon. Purcell, R., PES, Inc., with
Hasselman, E., Hasstech, Inc., San Diego,
California. January 11, 1985. Large
processor base unit cost and installation.

Telecon. Eldridge, K., PES, Inc., with
Van Cleave, R., Ameron, Houston, Texas.
January 7, 1985, Expected service life of
fiberglass pipe used as vapor return lines
for gasoline service stations.

Telecon. Oswald, K., A.0. Smith, Inc.,
Little Rock, Arkansas, with Eldridge, K.,
PES, Inc. January Y, 14989, Service life
of fiberglass pipe used for Stage Il vapor
recovery systems.

Telecon. Eldridge, K., PES, Inc., with
Freed, G., IWNN, Irwin, North Carolina.
October 2, 1984, Costs associated with
Stage [l vapor recovery systems.

Telecon. Eldridge, K., PES, Inc., with
Walker, L., Braswell Equipment Company,
Hickory, N.C. October 18, 1984, Excavation
costs in Stage Il installation.

Telecon. Eldridge, K., PES, Inc., with
DeLaHunt, R., Kearny Construction, National
City, California. October 29, 1984,

Price of retrofitting gasoline station to
Stage Il vapor recovery system.

Telecon. Eldridge, K., PES, Inc., with

. Byrne, J., Prime of California, Paramount,

California. November 6, 1984, Excavation
costs associated with installation of
Stage Il system.

Telecon. Eldridge, K., PES, Inc., with
Johnston, G,., R.W, Johnston Company,
Oakland, California. November 16, 1984,
Costs of installation for Stage Il vapor
recovery system.

[-E-52

[-E-bb

1-E-66

[-E-67°

1-E-71

[-E-72

[-E-73

[-E-74

1-E-7%

[-E-76

[-F-106

[-F-110

Telecon. Eldridge, K., PES, Inc., with
West, E., Spences and Jones, California,
November 7, 1984, Stage Il retrofit and
labor costs.

Telecon. Norton, Bob, PES, Inc., with
Rumble, John, Emco Wheaton. December 13,
1986, Costs of new nozzles,

Telecon. Norton, 8ob, PES, Inc., with
Brown, Bi11, OPW, December 18, 1486,
Nozzle costs.

Telecon. Norton, Bob, Pacific Environmental
Services, Inc., with Robertson, Phil, B.F.
Goodrich, December 18, 1986, Costs for
Coaxial hose.

Telecon. Osbourn, Scott, Pacific Environmental
Services, Inc., with-Payne, Michael, Uresser-
Wayne. January 7, 1987, Stage Il costs.

Telecon. Osbourn, Scott, Pacific Environmental
Services, Inc., with Rowan, Oave, Tokheim.
January 7, 1987, Cost difference between
standard and vapor recovery dispensers,

Telecon. Osbourn, Scott, Pacific Environmental
Services, Inc., with Brown, Bill, UPW.
January 7, 1987, WNozzle costs.

Telecon. QOsbourn, Scott, Pacific Environmental
Services, Inc., with Rumble, John, Emco-
Wheaton. January 7, 1987. Nozzle costs.

Telecon. Osbourn, Scott, Pacific Environmental
Services, Inc., with Zepoli, Frank, Gilbarco.
January 8, 1987, Cost difference between
convent fonal and VR dispensers.

Telecon. Osbourn, Scott, Pacific Environmental
Services, Inc., with Alary, Roger, Goodyear,
January 13, 1987. Cost of coaxial hose.

“Devel opment of the Hasselmann Vacuum
Assist Gasoline Vapor Recovery System."
Prepared by Hasstech, Inc., San Dieyo,
California,

OPW Fueling Components Group Distributor
Price List Automatic Nozzles ~ Service
Station Valves and Fittings, New Nozzles
and Accessories, Vapor Recovery Nozzle
Price Schedule, Replacement Parts for UPW
Vapor Recovery Nozzles. Dover Corporation/
OPW Division, Cincinnati, Ohio. June 11,
1984,
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I-F-111

[-F-113

1-F-114

[-F-11%

1-F-116

I-F-117

Emco Wheaton, Incorporated, Vapor Recovery
Nozzle Pricing List. Emco Wheaton, Inc.,
Conneaut, Uhio. September 1, 19b4,

State of California Air Resources Board
Execut ive Urder G-7U-52-AC - Certifjcation
of Components and Alternative Hiyh-Hang/
High-Retractor Hose Configurations for Red
Jacket, Hirt, and Balance Phase Il vapor
Recovery Systems. J.D. Boyd, Executive
Officer. Sacramento, California. August 22,
1983.

State of California Air Resources Board
Executive Urder G-70-7-AA - Recertification
of the Hasstech Model VCP-2 and VCP-2A
Phase II Vapor Recovery Systems. J.D. Boyd,
Executive Officer. Sacramento, California.
August 22, 1983,

State of California Air Resources Board
Executive Order G-7U-36-AA - Recertification
of the OPW Balance Phase 1l Vapor Recovery
System. J.D. Boyd, Executive Officer.
Sacramento, California. August 22, 1983.

State of California Air Resources Board
Executive Urder G-7U-70-AA - Relating to
the Certification of the Healy Phase 11
Yapor Recovery System for Service Stations.
J.D. Boyd, Executive Officer. Sacramento,
California. December 16, 1983,

State of California Air Resources Board
Execut fve Order G-7U-33-AB - Certification
of Modified Hirt VCS-200 Vacuum Assist
Phase |1 Yapor Recovery System. J.0. Boyd,
Executive Officer. Sacramento, California,
March 9, 1984,
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APPENDIX C

CALIFORNIA AIR RESOURCES BOARD
STAGE II (PHASE II) CERTIFICATION TEST PROCEDURES

As discussed in Chapter 4, the California Air Resources
Board tests and certifies Stage II systems to be capable of
controlling VOC emissions from vehicle refueling at an efficiency
of 95 percent of greater. Because it is not practical or
necessary to test the efficiency of the vapor recovery system in
each service station, CARB utilizes a "generic" equipment
certification approach. In this program a prototype Stage II
vapor system is evaluated and specifications developed. Systems
that meet these "certified" specifications may be installed
without individual efficiency tests. This Appendix provides
CARB's certification requirements and test procedures used in
this process. Specifically, this appendix contains:

Section C.1 CARB Test Method 2-2: Certification
Procedures for Gasoline Vapor Recovery
Systems at Service Stations. (includes
"90 day test")

Section C.2 CARB Test Method 2-1: Test Procedures
for Determining the Efficiency of
gasoline Vapor Recovery Systems at
Service Stations. ("100 car test")

As also discussed in Chapter 4, the approval of three other
State agencies is required as a precondition to CARB
certification. State law provides that the State Fire Marshal
determine whether any component of system creates a fire hazard.
The Department of Food and Agriculture, Division of Measurement
Standards, is given sole responsibility for the measurement
accuracy aspects, including gasoline recirculation, of any
component or system. Finally, the Division of Occupational

c-1




Safety and Health is designated the agency responsible for
determining whether any gasoline vapor control system or
component creates a safety hazard other than a fire hazard. The
regulations and test methods applicable to Stage II vapor
recovery for these three organizations are also included in this
appendix as follows:

Section C.3 California Department of Measurement
Standards Requirements and Test
Procedures

Section C.4 California Occupational Health and

Safety Requirements

Section C.5 California Fire Marshal Requirements




APPENDIX C.1

CARB TEST METHOD 2-2: CERTIFICATION PROCEDURES FOR GASOLINE
VAPOR RECOVERY SYSTEMS AT SERVICE STATIONS

C.1-1
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State of California
AIR RESOURCES BOARD

Certification Procedures for Gasoline
Yapor Recovery Systems at Service Stations

Adopted: March 30, 1976
Amended: August 25, 1977
Amendod: December 4, 1398)

Wots: To assist the user, the most recent amendments
to thess procedures are sst forth in italics.

II.
1.
.

vl.
vil,
vIil.
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State of California
AIR RESOURCES BOARD

Certification Procedures for Gasaline
Vapor Recovery Systems at Service Stations

General Applicability

These certification procedures are adopted pursuant to Section 41954
of the Health and Safety Code and are applicable to vapor recovery
systems installed at gasoline service stations for controlling gaso-
1tne vapors emitted during the filling of storage tanks (Phase 1)

and vehicle fuel tanks (Phase I1). Vapor recovery systems are complete
systems and shall include all necessary piping, nozzles, couplers,

processing units, underground tanks and any other equipment necessary

for the control of gasolfne vapors during fueling operations at

service suiions.

The certification procedures are not intended to be useds ta certify
individual system components. For systems which are identical in
design and include the same components as systems tested and certified,
but differ, primarily in sfze, the manufacturer may demonstrate com-
pliance capability and obtain certification by submitting engineering
and test data demonstrating the relationship between capacity and

throughput of each component whose performance is a function of
throughput,

11.

Definitions

A.

Vapor-balance or displacement vapor recovery system - A
gasoline vapor control system which uses direct displacement
to force vapors into the underground tank {ar bulk delivery
tank) to prevent the emission of displaced vapors to the

atmosphere during Phase [ and/or Phase 1] operations.

Vacuum-assisted or vacuum-assisted secondary system - A
gasoline vapor control system, which employs a pump, blower,
or other vacuum inducing devices, to collect and/or process

vapors generated during vehicle fueling (Phase {1} operations.

Phase | - Control of vapors from underground tank fueling

operations.

L 4
Phase [1 - Control of vapars from vehicle fueling operations.
Autogatic Nozzle - -A-nezzie-whieh-will-dispense-fuel-without-
being-hand-helds A hose nozsle valve provided with qutomatic

closing featurss to safeguard its use.

On-Stream Efficiency Factor - That factor which indicates the
fraction of time that the vapor recovery system is operating

as the system was designed to operate.

On-Stream Efficiency Factor « t ; t4
s

where 's - System Time, Hours

t4 » Systew Down-Time, Hours
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6. System Time - Hours that the system needs to be capable of
contralling vapor emissions. For the 90-day reliability
test period, this would be 2160 hours (24 hours per day x
90 days).

H. System Oown-Timg - The time (in hours) that the vapor recovery

system is not operating as designed.

I. Spithack - A lose of more than one milliliter of liquid gasoline
occourring during the dispensing of gasoline into the vehicls
Juel tank.

J. Spillags - A loss of more than one millilitsr of liquid gasoline
from the gasoline nozsle occurring as a result of preparing to
Susl a vehicls or at the end of a fusling operation in retuming
the nossle to the dispenser.

General Standards

A, Certification of a system by the California Air Resources Board
does not exempt the system from compliance with other applicable
codes and reguiations such as fire, weights and measures, and
safety codes. i

8. Phase 11 systems must be capsble of fueling, without the use of

nozzle spout extenders, any motor vehicle that may be fueled at

service stations not equipped with vapor recovery systess.

Iv.

Performance Standards

A. The system shall complete an operatfonal test of at least

90 days. Ouring the test, replacement of components or
alteration of the control system is not allowed, except that
the Executive Officer may allow replacement or alteration of
a component if the component has b«n damaged due to an
accident or vandalism and {f he/she deterwines that the
replacement or alteration would not affect the operational
test results. No maintenance or adjustment to the system
will be allowed during the certification test unless such
action is specifically called for in the systea's maintenance
manual. The control system will be sealed in such 3 manner
that unauthorized maintenance or adjustment may be detected.
Maintefiance or adjustment is to be performed only after
notification of the person in charge of the gculnq. except
in case of an emergency. Unauthorized msintenance or adjust-

ment may be reason for immediate failure of the test.

A system component submitted to the Executive Officer for
evaluation subsequent to July 1, 1977, may be subjected to

a shorter operational test, if the Executive Officer determines
that the relfability of the component may be adequately
demonstrated tn & period shorter than 90 days.
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The system shall prevent emission to the atmosphere of at
least 90 percent or that percentage by weight of the gasoline
vapors displaced during the filling of the stationary storage
tank as required by applicable air pollution control district
rules and requlations. The percentages of control shall be
determined as described in Section 2.0 of the "Test Procedures
for Determining the Efficiency of Gasoline Vapor Recovery
Systems at Service Stations" as incorporated in Title 17,
subehapier-8, Section 94000, California Administrative Code.

The system sHall prevent emission to the atmosphere of an
average of at least 90 percent or that percentage by weight
of the gasoline vapors displaced during the filling of the
vehicl: fue) tanks as required by applicable air pollution
control district rules and regulations. The specified
percentage of control shall be determined by multiplying
the on-stresm efficiency factor (definition F, Section 1I)
by the efficiency of the system as determined by testing

in accordance with the procedures in Section 3.0 of the "Test
Procedures for Determining the Efficiency of Gasoline Vapar
Recovery Systems at Service Statfons" as incorporated in
Title 17, Chapter-iy-subehapter-8, Section 94000 of the
California Administrative Code. )

No more than ten spitbacks or tuenty instances of spillage
per 100 vehicle fuslings shall occur dwring the testing in
accordance with the procedurss in Section 3.0 of the "Test
Plfocdu.rcu for Determining the ifficiency of Gasoline Vapor
Recovery Systems at Service Stations” as incorporated in
Title 17, Sectiom 94000 of the Califormia Administrative
Code. In addition, the Executive Officer chall certify
only those systems which he or she determines: (i) will
not increase the quantity of liquid lost through spitback
or spillage over that quantity typical of naﬁ-vapor
recovery syeteme, (ii) can be expected to perform with

sush durability and reliability that excessive spitbacks
or spillage will not be caused by failure of critical
systenecomponents, and (iii) incorporate provisions to
prevent g huildup, during fusling of the vehicle, of pressure
in the vehicle fuel tank sufficient to cause Afan:cful
ejection of gasoline. This determination shall be based
on data obtained during the testing in accordance with
Seation 3 of the Test Procedurse referred to above, failure
mods testing, evaluation of reliability od duamability of
the system, od such other performonce testing as the
Ezecutive Officer deems necessary.

Prior ta Afr Resources Board certification of the vapor

recovery system, plans and specifications for the intended



generic system shall be submitted to the State Fire Marshal's
This may be conducted concurrently with certification testing

Office for review to determine whether the system creates a
by the Air Resources Board. Complfance with Cal OSHA require-

hazardous condition or is contrary to ado
pted fire safety
ments shall be a precondition to certification by the Air

regulations. Final determination by the State Fire Marshal
Resources Board.

may be contingent upon a review of each pilot installation \

of the proposed system. Compliance with the State Fire '
V. General Requirements Aoolicable to Certification of all Control Systems

Marshal's requirements shall be a precondition to certifi-
A. An operating and required maintenance manual shall be submitted

9-1°)

cation by the Air Resources Bodrd.

to the Executive Officer for each gasoline vapor control systom

submitted for certification. The operating manual shall, as a

F.-Ex Prior to Air Resources Board certification, the system shall
be submitted for type approval to the California Department minimum, contain:
of Food and Agriculture, Division of Measurement Standards 1. Identification of critica) operating parameters affecting
and certified by such Division. Only those systems meeting system operation, e.g., maximm dispensing ratesi 1iquid
the ":“‘""""“ of the California Business and Professions to vapor flow rate ratios; pressures; etc. The operating
Code and the California Administrative Code will be issued range of these parameters associated with normal, in-
certificates of approval by the Oivision of Measurement compliance operation of the control system shall be
Standards; such certification shal) be a precondition to {dentified. These operating data shall Bc determined
certification by the Air Resources Board. Certification and/or verified during the performance test of the system.
testing by Measurement Standards and the Air Resources Board ‘
may be conducted concurrently. 2. Identification of specific maintenance requirements
) and naintenance schedules necessary to ensure on-going
. -," Prior to certification of the system, the manufacturer of aperation in compliance with the applicable standards.

the system shall submit the system to the Californias
Occupational Safety and Health Adwinistration {(Ca) OSHA)

for determining compliance with appropriate safety regulations.

Maintenance requirements shall be clearly identified
as being capable of performance by the operator, or
as requiring authorized service only. Operating

manuals shall provide clear instruction on operator



maintenance and shall provide clear warnings against
unauthorized service. Maintenance schedules shall, at
s minimum, reflect the 1ife of individual components
such as requlators, compressors, nozzles, pressure
vacwm valves, catalysts, combustor components, eté'.
Systems requiring maintenance which the Executive

Officer finds unreasonable will be disapproved.

3. Identification of system camponents for each control system
certified. Components shall, as spplicable, be identified
be prmd name, part number, and/or performance characteris-
tics. The {dentification shall be sufficiently clear so as
to allow determination of comparability between tested and
untested models, and/or to al]w determination of the

adbquacy of replacement parts.

& A warranty statement which compifes with the requirements. of

Paragraph V. C. herein.

Indicating gauges, or alamms, or detection devices, or combination
thereof, shall be included in each control system as required to
enadbie monttoring of the critica) system operation parameters.

The gauges and alarms shall serve to alert and warn the gasoline
service station owner or operator with an audible signal or
nmjng light when the gasoline vapor control system is mal-
functioning. Such gauges and alarms shall, as applicable,

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

of criticﬂ components such as compressors, carbon canisters,
etc. Specific examp\és of necessary devices are: temperature
indicators installed in control systems which utilize refrigera-
tion as a contro) technique; pressure fndicators installed in
control systems which uti)jze compression as a control techniaue;
hydrocarbon breakthrough detectors installed in control systems
which utilize carbon adsorption or flexible bladders or seals as
a control technique, and pressure differential indicators on

vapor return lines to detect liquid blockage of the lines.

The manufacturer of the vapor recovery system shall provide a
three-year warranty for the systam. An exception to the
warran;y may be for those components of the system which the
maintenance manual identifies as having expected useful lives
of less than three years; the warranty in these cases may

specify the expected life.

The manufacturer of each vapor recovery system shall warrant

in writing to the ultimate purchaser and each subsequent

purchaser that such vapor recovery system is:

1. Designed, built, and equipped so as to conform at the
time of sale with the applicable regulations; and

2. Free from defects in materials and workmanship which
cause such vapor recovery system to fail to conform

with applicable requlations for three year:,
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The adequacy of methads of distribution, replacement parts
program, the financial responsibility of the applicant, and
other factors affecting the econamic interssts of the system

purchaser shall be evaluated by the Executive Officer and

- determined by him or her to be satisfactory to protect the

purchaser. A determination of financial responsibility by
the Executive Officer shall not be deemed to be a guarantee

or endorsement of the applicant.

The Executive Officer shall certify only those systems which,
on the basis of an engineering evaluation of the system design
and component quality, can be expected to perform with reasonable
durability and relfability over the three-year warranty period

specified in Paragraph V.C. herein.

.
Whenever thase Csrtification Procedurss are amended to includs
additional performance standards or other uduirnalta for
certification of systeme, any system whioh is certifiad aa

of the effective date of the additiomal etandards or require-
ments shall remain certified for a period of siz months from
swh date, or wntil the Executive Officer has dstermined
vhether the system conforms to the additional standards or
requirements, whichsver ooours first., Houever; if during
this period the syetem mmmufacturer does not cawply with

such conditione as the Ersoutive Officer deems necessary to

12

assure prompt evaluation of the system pursuant to the
additional stardards or requirements, tha Exzscutive Officer

may revoke the pricr cercifizarion.

In determining vhether a previcusly certified systam
conforms with any additional perjormance standards or
other requirements adopted subsequant to certification
of ths systam, the Ezecutive Of icer may consider oy
appropriate data obtained in the previous certification
teeting or evaluation of the system in lieu of new

teating or suvaluatiom.

Application for Certification

An application for certification of a vapor recovery system
[

(Phase | or Phase 11) may be made to the Air Resources Board

by any manufacturer. Certification will be granted to any

applicant meeting the applicable standards and criteria.

The appiication shall be in writing, signed by an authorized
representative of the manufacturer, and shall include the
following:
1. A detailed description of the configuration of the vapor
recovery system including but not 1imited to the following:
3. The underground piping configuration and specifications
(pipe sizes, lengths, fittings, matertal(s), etc.);
b. Gasoline dispensing nqzzle to be used for Phase II;
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c. Engineering parameters for pumps and vapor processing
units to be used as part of the vapor recovery
system; and

d. Allowable pressure drops through the system.

Evidence demonstrafing the vapor recovery reliability of

the system or device for 90 days;

A description of tests performed to ascertain comp)ijance

with the general standards, and the results of such tests;

A statement of recommended maintenance procedures, equipment
performance checkout procedures, and equipment necessary to
assure that the vapor recovery system, in operation, confaorms
to‘tho regulatfons, plus a description of the program for
training personnel for such maintenance, and the proposed

replacement parts program;

Stx coples of the service and operating manuals that will be
supplied to the purchaser;

A statement that a vapor recovery system, installed at an
operating facility, will be avaflable for certification
testing no later than one month after submission of the
application for certification. The facility submitted for
certification testing shal) have a minimm throughput of
100,000 galions per month and shall include st least six
nozzles of each ?ypc submitted for approval. There shall

(¢
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not be more than two types of nozzles at any one test

facility.

7. The retail price of the system and an estimate of the

ingtallation and yearly maintenance costs;

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

system;

9. If the application is for a system previously tested, but
* not certified, the application shall include identificatian
of the system components which have been changed; including
all new physical and operational characteristics; together

with any new test results obtained by the applicant; and

10. Such other information as the Executive Officer may

reasonably require.

VII. Fees and Testing

A. A fee not to exceed the actual cost of certification will be
charged by the Air Resources Board to each applicant submi tting
system(s) for certification. The applicant {s required to
demonstrate ability to pay the cost of tesu;g prior to certi-
fication testing. This may take the form of posting a bond of
not less than $20,000. A resolution of certification of the
system will not be issued until the test fee has been paid in

full to the Air Resources Board.



VIl

0I-1°D

18

Testing may be conducted by an independent contractor under
contract to the Air Resources Board. The contractor will be
responsible solely to the Air Resources Board for the conduct

of the certification test and the test results.

Certification

e,

A.

If the Executive Officer determines that a vapor recovery system
conforms to all requirements set forth in paragraphs I through VIl
herein, he or she shall issue an order of certification. The

order may prescribe the conditions for fssuance of the certifica-
tion including but not limited to: .a minimum allowable on-stream
factor, maximum allowable monthly throughput, installation
constraints, operating parameters, compliance with safety codes

and regulations, compliance with measurement standards regulations,
and approval for use at self-service stations or at only attendant-

serve stations.

It after certification of a System the manufacturer wishes to
madify the system, the proposed modifications must be submitted
to the Executive Officer in a format specified by the Executive
Officer for approval prior to their implementation. Such
modifications may include substitution of cwon}mts. elimina~
tion of components and modification of the system configuration.
No person shall install or operate a system which is different
in any significant respect from the system certified by the

Afr Resouces Board.

t TP T "

c.
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If after certification of a system, the Executive Officer

finds the system to no longer meet the specified certifica-
tion specifications, the Executive Officer may, as appropriate,
revoke or modify his or her prior certification. Except in
cases where the public safety requires immediate protection,
the Executive Officer shall not revake or modify a prior
certification without the manufacturer's consent unless the
Executive Officer conducts a public hearing. The manufacturer
shall de notified of the public hearing in writing and the
notification shall be given so as to be received by the

manufacturer at least ten days before the hearing date.

Any manufacturer of a system shall, as a condition of certi-
flcath:m of the system by the Air Resources Board, agree that

so long as only onc such system is certified by the Air Resources
Board, such manufacturer shall either: (1) agree to enter into
such cross-licensing aor other agreements as the Executive Officer
determines are necessary to ensure adequate competition among
manufacturers of such systems to protect the public interest;

and (2) agree as a condition to such certification that if only
such system from one manufacturer is made available for sale

to the public, the Executive Officer shall, taking into considera-
tion the cost of manufacturing the system and the manufacturer's
suggested retail price, and in order to protect the public
interest, determine the fair and reasonable retafl price of

such system, and may require, as a condition to continued
certification of such system, that the retail price not exceed

the retail price determined by the Executive Officer.
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Stain of California

AIR RESOURCES SOEPD

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

Adopted: December 9, 1975
Amencded: March 30, 1976
Ariendad: August 9, 1973

Amenced: Qucembar 4, 1981
Amended: September 1, 1982

#3te: To assist the wagr, tha mo3s recent coendmanta to
thase procwiurer cre gat jorth in itzlics cnd dzlations
are shoum aa strusx through.

State of California
AIR RESOURCES BOARD

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

Introduction

The following test procedures are for determining the efficiency of
vapor recovery systems (Sections 2 and 3) for controlling qsaoline
vapors emitted during the filling of storage tanks and vehicle fuel

tanks.

The test procedures for determining the efficiency of systems for
controlling gasoline vapord displaced during f11ling of underground
storage tanks requires determination of the weight of gasoline
vapors vented through the storage tank vent and the volume of
gasoline dispensed. The percentage effectiveness of control s

then calculated from these values.

The test procedures for deterwining the efficiency of systems to
control gasoline vapors displaced during vehicle fucling requires
that the weight of vapors collected at the vehicle, corrected for
vent losses, be compared to the potantial mass emission calculated
for that vehicle. A standard test sample of the vehicle population
is to be tested and an average efficiency calculated.

The potentfal mass emissions are determined during the fueling of
vehicles by measuring the mass of hydrocarbons collected from
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vehicles from which no leak occurred. Potential emissions are
expressed as a function of the vapor pressures of the dispensed
fuel, the temperature of the dispensed fuel and the temperature
of the gasoline in the test vehicle tank. The relationship is
used as the baseline or reference from which the efficiency of

a vehicle fueling vapor control system {s evaluated.

The sample of vehicles to be used for testing control systems shall
be comprisad of vehicles representative of the on-the-road vehicle

population in terms of vehicle miles travelled.

The test will de conducted during the normal operation of the service
station. For vehicle fualing at a self-servce station, the customers
shall fual the vehicles; at a full-sarvice station, the service
station attendant shall fuel the vehicles during the tast period.

No more than 30 days prior to the 100 vehicle efficiency test, the
ent{re vapor recovery system is to be testad for leaks. in-aceordanee
with-the-eritaria-specified-in-F441e-10-Chaplar-1-Gubehapler-11+6
Seation-1938+36-{4)-and-1918+66-(1)y~in-the-Eate-Five-Harshalte-requ-
lasiensy The vapor piping system, including ths storage tanks, dis-
pensing nozales and hoses, shall be pnevmatiocally tested to 1508 of
the maximm working pressure of the syetem, or to 10 inohes of water
colum pressurs, whiohever is greatest. Teat pressure shall be nain-
tained for not less than § wimtos, with the systew sealed, with a
pressurs drop not to ezcesed 10% of the test pressure. 4n inert gas,

—— e

crTmEe ST L

e.g., nitrogan, srall ba usad. At no ti=z shall air bz uced from em

extemil pouer source to srassuctiza tha suszza.

In addition, th> total ullage snace shail
nat be more than 6,000 g21lons. During tha performance test,
maintenance, adjustment, replacement of compcnents or othar such
alteration of the control system is m.;t 211owed unless such action
is specifically called for in the systsm's maintenance r::riual.' Any
such alteration shall be recarded on the day on which tha alteratisn
was perforred. During the testing, the control system will be
sealed in such 2 manner that unauthorized maintenance ﬁay be.
detected. Maintenance is to be perforced only after ndtifi'cation of .
the person in charge of the testing except in case of an emergency.
Unautharized maintenance may be reason for irmediate failure of the

test. .

For systems which are idantical in design and includ2 the sama
componants as systems' tested and found to comply with the test
procedures, but differ, primarily in siza, the eomer or vendor °
may demonstrate compliance capability and obtain approval by

submi tting engineering and/or test datz demonstrating the rela- .
tionship between capacity and throughput of each ccmponent whose
p.erfom:ncé i:-. a function of throughput. Examples of such CG:I-

ponents fnclude: blawers, catalyst, carbon or other adsorbant,

compressors, heat exchangers, combusters, piping, ete.

.
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2.

Undarground Tank Fueling Test Procedure (Phasa [ Systeas)

2.1 Principle and Applicability

(a) Principle. Ouring a fual dalivery, the voluma of
gasoline delivered frcm the tank truck to the under-
ground tank is recarded and tha cancentration of gaso-
line vapar returning ta the tank truck is measured.
The weight of gasaline vapar discharged frcn the vent
of the undergreund tank and, if applicable, from the
vent of the vacuum assisted secondary processing unit
during the sams period is determined. The efficiency

of cantrol is calculatsd from these daterminations.

(b) Applicability. The method is applicable to all
contral systems which have a vapor line connecting

the underground tank to the tank truck. -

2.2 Apparatus . )
(a') " For each vant, including restricted vents Aand vents of

any procassing units, 2 positive displacement lr.etér,
with a capacity of 3,000 SCFH, a pressure drop of na

| more than 0.05 inches of water 2t 2n air flow of 30
SCFH, and equipped with an autcmatic data gqathering
system that can differantiate dfrection of flow and
records vcluze vented in such a manner that this data

can be correlated with simultanecusly recorded hydraca:

concentration data. A manifold for meter outlet with
taps for an HC analyzer, a thermocouple*; and a pressure
sensor is to be used with the positive displacement

meter.

(b) Coupling for the vent vapor line to cannect the gas

meter. Coupling to be sized for a winimum pressure drop.

(c) Coupling for the vent of the vacuum assisted secondary
processing umit to connect the gas meter. Coupling to
be sized so as to create no significant additional

pressure drop on the system.

(d) Coupling for tank truck vapor return line with thermo-
couple, unmtu“" and HC analyzer taps. Coupling to
be the same diameter as the vapor retum line.

(e) Coupling for tank truck fue) drop line with thermocouple
tap. Coupling to be the same diameter as the fue! line.

(f) Two (2) hydrocarbon analyzers (FID or ARB approved
equivalent) with recorders and with a capabiiity of
measuring total gasoline vapor concentration of 100
parcent as propana. Both analyzers to be of same
make and model.

* The-use-e5-the-werd-thernessuple-t3-te-inply-temperature

uuﬂng-deMn-chnughuh!hh~pnadun»

iherever in this procedure the use of a "thermooouple”
1 7] specified, ancther oqually effective temperaturs
sensing device may alternatively be used.

Fhe-use-of-the-werd-manemeter-is-4o-4 - "
daviee-threvgheut-shis-prooedures mply pressure-sensing
'P“‘ﬂ:d‘na:ok:;.r 1) the use of a "manometet” s
squa att X
devioe 'Il; altematively gi‘g:d. Ve pressuae eensing
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2.3

(9)

(h)
(1)

£}

(x)

13
Three (3) flexible thermocouples or thermistors

{0-150°F) with a recorder system. :
Explosimeter
garometer

Three manameters or other pressure sensing devices

capable of measuring zero to ten inches of water.

Thermome ter

Procedure

(a)

{»)

The test for underground fualing will be conducted
under, as closely as feasible, norma) conditions for
the station. Normal conditions will include delivery
time and station opersting conditions.

Connect manifold to outlat of positive displacement
meter and resulting to system vent of underground

tank using the coupler or 1f the vent has a restric-
tion, remove the restriction and connect the coupler,
nnjfoid and the meter system to the vent and connect
restrictor to menifold outlet. 1f appropriate, connect
another manifold and meter to the vent of the vacum
assisted secondary processing unit, or, if wppropriate,
use E.P.A. stack sampling techniques. If the system
uses an incinerator to control emissions, use the test
procedures set forth in Section 3.6.

{c}

{d)

(e)

{f)

{9)

{h)

1)

N

Connect the HC analyzer with recorder, thermocouple
and manometer to the vent manifold. Calibrate the

equipment in accordance with Section 3.3.

Connect the couplers to the tank truck fuel and vapor

return lines.

Comnect an HC analyzer with a recorder, a manometer
and a thermocouple to the taps on the coupler on the
vapor return line. Connect thermocouple to the tap

on the coupler on the fuel line.

Conmnect tank truck fuel and vapor return lines to
appropriate underground tank lines in accordance with

written procedure for the system.

Check the tank truck and all vapor return line
connections for a tight seal before and during the

test with the explosimeter.
Record the initial reading of gas meter(s).

Start fueling of the underground tank in accordance

with manufacturers’' established normel procedure.

Hydrocarbon concentrations, temperature and pressure
measurements should be recorded using stripchart
recorders yithin the first 15 seconds of the unloading
period. The gas meter reading is to be taken at 120
second intervals.
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(k)

(1)

(m)

(n}

(o)

{p}

Record at the start and the end of the test barometric

pressure and ambient t:wcnture.

At the end of the drop, disconnect the tank truck
from the underground tank in accordance with manu-
facturers' instructions (normal procedurs). Leave

the underground tank veat instrumentation in place.

Continue recording hydrocarbon concentrations,
temperatures, pressure and gas meter readings at
the underground tank vent and/or the exhaust of

any processing unit at 20-minute intervals. Do
this for one hour for balance systems and until the
system returns to normal conditions as specified by

the manufacturer for secondary systems.
Disconnect instrumentatfon from the vent(s).
Record volume of gasolime that is delivered.

Record ﬁnal» reading of gas meter,

2.4 Calculations

(a)

Volume of gas discharged through *{ th® vent. This
includes underground task vent and any control system

vent.

(b)

V“ X 520 X Py

¥ L]
vsi lﬂl 9.9

Where:

\j ~ Volume of gas discharged through "i th" vent,

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

vsi

Pb = Barometric Pressure, in. Hg.

W " Volume of gas recorded by meter on "i th” vent,

corrected for amount of vapor removed for the

hydrocarbon analysis, Fta.
i = Average temperature in "i th* vent line, °R.
1 = The vent under consideration.

Yolume of gas returned to the tank truck.

0.13376, (520 X [Py + MH])
Yo " T, X B9

Where:
V, = Valume of gas returned to the tank truck at
60°F and 29.92 in. Hg; Ft3.

Gt = Yolume of gasoline delivered, gal,
AH = Final gauge pressure of tank truck; in. Hg.

Tt » Average temperature of gas returmed to tank

truck, °R.
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P = Barometric pressure, in. Hg.

b
0.1337 = Conversion factor gallons to FtJ.

(c) Collection effictency

Ve Xc, x 100

(Ve xCp) +xfC, XV ]
Where E fs the efficiency of control in percent.

v - form (b) above.

c = The average fractional volume concentration of
gasoline vapor {n the returm line to the truck
as determined by the hydrocarbon analyzer,

decimal fractionm.

c 1 The average fractional valume concentration of
gasoline vapors in the °{ th” vent as determined

by the hydrocarbon analyzer, decimal fraction.

vi

v“' s From (a) above.

11

3. Vehicle Fueling Test Procedure

3.1 Principle and Applicability

3.1.1 Principle. Tests are conducted on a sample of
vehicles representative of the vehicle population
to determine the weight of gasoline vapor returned
to the underground tank and the weight of vapor
Tost through any vents in the system. Baseline
data (the weight of gasoline vapor displaced per
gallon of gasoline dispensed for given temperatures
of the gasoline in the vehicle tank and the dispensed
gasoline, and given vapor pressure of the dispensed
gasoline) are determined from vehicles fram which
no sfgnificant lTeaks occurred during fueling. The
efficiency of the vapor recovery system fs then
calculated by comparing the amount of vapor returned
during fueling, corrected for vent losses, to the

baseline data.

3.1.2 Applicability. The method is applicable to all control
systems in which vapors are returned from the vehicle
tank to the underground tank or disposal system through

8 vapor line.

3.2 Deterwination of Gasoline Vapor Transferred to Underground
Tank and Discharged through Vent of Underground Tank and
Control System During Vehicle Fueling.
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3.2.1 Apparatus

(a)

()

(c)

Positive displacement meter with a capacity
of 3000 SCFH and a pressure drop of no more
than 0.05 fnches water at 30 SCFH. If testing
15 to be conducted concurrently at more than
one pump, an additional positive-displacement
meter will be required for each additional
pump. The positive displacement meter must
be cl‘"bntcd at 10, 30, 50, 60, 90, 120,
180, 300, and 3000 SCFH.

A manifold, for connection to the nozzle vapor
line at the nozzle, with ports for & thermo-
couple, a pressure sensor, and HC analyzer
sample Vine. A manifold, for connection to
the nozzle gasoline line at the nozzle, with
a tap for a thermocouple. A set of these
manifold -ﬁl be required for each pump to

be included in the test.

A modified nozzle (of the type to be tasted)
with a 1/8 inch copper tube as a pressure tap.
The tube enters through the nozzle body into
the dispensing spout and exits through the wall
of the dispensing spout sbout twa tnches from
the end of the spout. The pressure tap {s
coﬁnected to the pressure transducer with 1/8

inch teflon tubing.

13

{d) A manifold for the inlet to the positive
displacement meter with taps for a thermocoupie

and a pressure transducer.

(e) A manifold for the outlet of the positive dis-
placement meter. The manifold will have a one
inch 1.0, valve for closing off flow to the
vapar return line. Betwesn the valve and positive
displacement meter will be a 1/4 inch or 3/8 inch

tap for connecting the flow system for pressurizing

the vehicle 111 neck for the leak rate check.

(f) The pressure system for conducting the pre-fueling
leak rate check consists of & nitrogen bottle
(2000 psig}, cowmercial grade). & control valve for
regulating the bottle pressure to 1 psig, a needle
valve, two Magnehelic gauges (0 - 30 and 0 - 10
inches water) for determining the pressure up-
stream and downstream of the needle valve, and
& dry gas meter (175 SCFH), alternately an adequats
flommeter), a device for ensuring a tight seal with
the vehicle f1ll-pipe, and a hose for supplying
pressure to the vehicle tank. The device (see
Figure 3) is to have a tap for allowing monitoring
of the pressure in the fill-pipe during the leak

check.
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(g) The pressure system for conducting the post-fueling

{h)

leak rate check consists of a nitrogen bottle (2000
psig), commercial grade, a control valve for regu-
lating the bottle pressure to 1 psig, a needle valve,
two Magnehelic gauges (0 - 30 and 0 - 10 inches water,
for determining pressure upstream and downstream of
the needle valve, and a dry gas meter (175 SCFH),

alternately an adequate flowmeter,

A positive displacement meter, with a capacity of
3000 SCFH, a pressure drop of no more than 0.05
inches at 30 SCFH, and equipped with automatic data
gathering system that can differentiate direction
of flow and records volume vented in such a manner
that this data can be correlated with simultaneously
recorded HC data. A manifold with taps for an HC
analyzer, a thermocouple, and a pressure sensor is

to be used with the positive displacement meter.

Such a system is required for each vent of the
station unless the vents can be manifolded together
without affecting the vapor recovery system opera-
tjon. If the underground tanks are vented separately
then only the vent(s! of the underground tank for the
grade of gasoline used during the test is (are)
required to be instrumented.

(1)

(1)

(k)

()

(m)

(n)

(o)

(p)

15

Four flexible thermocouples or thermistors (0 - 150°F)

with recorders.
Two pressure transducers (t .5 psi) with recorder.

Two HC analyzers (FID or ARB approved equivalent)
with recorders and with a capability of measuring
gasoline vapor concentrations of 100 percent as

propane.

It is suggested that the recorder for the HC

analyzer to be used at the vent manifold be equipped
with an event marker that will record when out-
breathing occurs on the HC strip chart. If not, then
periodic readings of the dry gas meter will be required
and the time of the readings must be noted on the HC

strip chart.

Barometer.

Thermometer.

Explosimeter,

Containers for RVYP samples.

Apparatus for determining RVP by ASTM test method
0323-72, and/or apparatus for determining RVP by

the Chevron Research Corporation's micro-technique.



01-2°)

3.2.2
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{q) Flexible thermocouple (0 -~ 150°F) or type for
determining vehicle tank temperatures with

system to ensure contact with liquid.

Procedure for Determination of Gasoline Vapor
Transferred to Underground Tank and Discharged
Through Vent of Underground Tﬁnk During Vehicle
Fyeling.

(a) Connect the appropriate manifolds to the nozzle.
Connect a thermocouple, and an HC analyzer to
the manifold on the vapor return side of the
nozzle. Connect a thermocouple and the gasoline
delivery line to the manifold on the gasoline
tnlet side of the nozzle. Connect pressure

transducer line to the nozzle pressure tube.

(b) Connect the appropriate inlet manifold to the
inlet of the positive-displacement meter and
connect a thermocouple and pressure transducer
to the inlet manifold. Connect the appropriate
outlet manifold to the outlet of the positive-
displacement meter and comnect the leak-rate b

pressure line to the outlet manifold. For a

balance system, connect a one-inch polypropylene

Tine from the outlet manifold on the vapor return

side of the nozzle to the inlet man{ifold of the

(c)

(d)

positive-displacement meter, and connect a one-

inch polypropylene line from the outlet of the one-
inch valve downstream of the meter to the underground
vapor recovery line. (System should be arranged so
that pressure drop through the system is approximately
the same with measuring devices connected as when

system {s operated normally.)

Connect the manifold with dry gas meter, thermo-
couple, and HC analyzer to the vent of the under-
ground tank. [f the vents cannot be manifolded
together, when a vacuum-assisted system is being
tested, connect similar instrumentation to the

vent of the gasoline vaper control system. When

an incinerator {s used to process gasoline vapors,
install the positive displacement meter and manifold
into the 1ine to the incinerator. Connect HC
analyzer, thermocouple, and pressure sensor tt;

manifold taps.

Assemble apparatus for conducting leak check of
vehicle fuel tank. Commect 3/8 inch pressure
supply hose and pressure sensor to leak check
device. Connect supply hose to needle valve and
pressure sensors upstream and downstream of
needle valve. Connect regulatar to bottle of
nitrogen and exhaust of regulator by 3/8 inch
line to the needle valve.
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(e)

(f)

(q)A

(h)

(1)

18

Calibrate all instruments according to their
manufacturers operating manuals for spans

appropriate to the test requirements (Section
3.3). Calibrate the instruments at least at

the start and end of the day's testing.

Record the ambient barametric pressure and

temperature after each vehicle test.

Take five samples of gasoline from the underground
tank in accordance with ASTM Method D270-65 and
determine their RYP by ASTM test Method D323-72
or the Chevron micro-technique. Repeat after each

fue) delivery to the underground tank.

At the start and end of the test day, record the
liquid volume readings on each gasocline pump at
the service station, For systems using an incin-
erator, record the meter reading of the positive-
displacement meter installed in the vapor line to

the incinerator.

At the start and end of the test period, record

the positive-displacement vapor meter readings of the
weters in the vents. Monitoring of vent emissions
shall be 24 hours per day.

19

3.2.2.1 Leak check of vehicle fuel tanks to be done
prior to vehicle tests is described below.
(a) Connect device for determining vehicle

tank leak rate to vehicle fill-pipe.

{b) Open main valve on the nitrogen supply
bottle and adjust the needle valve until
the pressure in the fill neck reaches one
half (1/2) inch water (gauge) and is

stable.

{c) Determine the rate at which vapor is
leaking by either timing a volume of 0.1

re.3

or by selecting a time period of 15
seconds, whichever results in a smaller
volume befng transferred to the vehicle
tank. Record readings. [f a stable

pressure cannot be maintained due to too

large a leak, note this.

(d) Remove device from the vehicle fill-pipe
and proceed with the procedures as described
in Section 3.2.2.2.

(e} If a leak-rate greater than 0.01 cfm is
determined the vehicle may not be a base-
1ine vehicle and the post-fueling leak

check need not be conducted.
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3.2.2.2 The following steps are for performing the

individual vehicle tests.

(a) A1l dispensing from any nozzle not
being tested, but connected to the
same vapor return line as the test
nozzle, must be done carefully by a
service station attendant and not bey
a self-service customer. This procedure
applies regardless of the mode of opera-
tion used during the 90-day reliability
period. Even {f certification is being
sought for a totally manifolded system
that is to be used in the self-service
mode, all dispensing during the 100-car
test, except dispensing which is done
with the test nozzle, must be done very

carefully by an attendant.

{b) For each vehicle tested insert a thermo-
couple into the vehicle tank, ensure
thermocouple comes in contact with the
Mguid, allow sufficient time for the
instrument to stabilize, and record the
initial temperature of qasoline in 1ts

fuel tank.

(c)

(d)

{e)

{n

21

Instruct station attendant or self-

service customer to connect nozzle.

Note the type of fit obtained and note

the make, model and year of vehicle

being tested. The note on the type of

fit obtained should include:

1) whether or not the nozzle could be
latched,

2) problems encountered when {nserting
the nozzle, and

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

Recard the initia) positive-displacement
meter reading, turn chart recorders on,
and verify operation of sensors. Set HC
sample flowrate to approximately 500 cubic

centimeters per minute.

Instruct station attendant or self-service
customer to start fueling vehicle at the
maximum desired automatic flow-rate. Record

the setting.

Indicate on charts and/or other data print-

outs the point at which fueling cmnces;

’
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(9)

(h)
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Record the dispensed liquid and returned
vapor temperatures and record the positive-
displacement meter readings at five gallon
intervals. Indicate on the chart recordings
the point at which each five gallon incre-
ment Is passed. Take background explosi-

meter reading.

Use explosimeter to detect any leaks at

the nozzle-filineck interface. (Warn
person dispensing gasoline that an explosi-
meter will be used and this {s not to affect

the person's normal mode of operation.)

Indicate on the chart recordings the point
at which fueling is terminated. Need a

minimm of four gallons of fuel dispensed
for an acceptable test. This is to allow

for instrunentation responses to stabilize.

Record the total gallons dispensed and the
tinal positive-displacement meter readings.
Note any incidents of “spitbacks™ or spills.
Note the combustible gas detector readings.
Instruct station attendant or self-service

customer not to disturb the nozzle.
’

23

3.2.2.3 The post-fueling leak rate check is not

to be conducted for vacuum assisted systems.
Steps (a) through (e) are for leak rate

check for displacement systems.

(a) Close the valve in the vapor return
1ine under test so that the vapor
return 1ine is closed to gas flow.
(8e sure HC analyzer sample pump has

been turned off.)

(b) Open the main valve on the nitrogen
supply bottle and adjust the needle
valve until the pressure in the fill-
neck Is at the desired level and is
stable. It is suggested that the
leak rate be determined at three
fi1lneck pressures, one point below
the average pressure experienced
during fueling, one at average pressure

and one above average pressure.

{c) Determine the rate at which vapor is
leaking by timing a convenient volume
(suggest a minimam of 0.1 ft.3 or 15

seconds). Mark the chart pressure trace
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at the start and finfsh of each timed
interval. Record the time and volume.
Repeat for each pressure setting. If

3 stable pressure cannot be maintained
due to too small a lesk (probably
through vehicle's evaporative emission
control system) so note. If the pressure
experienced during the fueling cannot be
obtained because the leak is too large,

note this also.

(d) Remove the nozzle from the vehicle fi11-
neck and replace on the gasoline pump.
Purge HC analyzer system and zero pressure
transducers. Open the valve in the vapor

return line.

(e) Measure the final temperature of the

gasoline in the vehicle tank and record.

3.2.2.4 Continue tests for the test sample. The sample
shall be statistically representative of the
vehicle population, weighted according to
vehicle miles travelled (Section 3.4 §).

25

(a) The vehicle population is to meet
the specified vehicle matrix within
three vehicles. The test vehicles
are to be selected on a first-in-first
tested basis. The exception to this 1is
when a vehicle is rejected for one of

the reasons in (b) below.

{b) The only acceptable reasons for rejec-
tion of a vehicle are: (1) incomplete
test data, {2) vehicle has been modified
in the vicinity of the fill-pipe opening
or vehicle fill-pipe has been modi fied
or damaged, (3) vehicle test matrix
category already full, (4) less than
required minimun fuel dispensed, (5)
vehicle did not have fil1-pipe cap upoen

arr{val at statfon,

3.2.2.5 At the end of the testing determine the
number of baseline vehicles (those vehicles
which met the conditions of 3.2.3 (g)) If
this nunber is not 40 or more, continue
testing until this number is obtained.
These additional vehicles wil) only be used

in estimating actual vehicle emissions and
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will not be used in calculating the system
efficiency. (Any additional baseline vehicles

have to meet the conditions in 3.2.3 (g).

Any test vehicle which had an inftial
vebicle tank temperature more than 10°F
outside the range of temperatures for the
baseline vehicles will be discarded fram

the test fleet.

Record pressure of the vehicle tank and

the underground tank dyring various rates
of fueling and determine the pressure drop
in the line from the nozzle to the under-

ground tank.

3.2.) Calculations

(2a) vVolume of gas transferred to underground tank

during vehicle fueling.

Vrs

. Yr x 520 x (P, + 8H,/13.6)
T, X 29.97

Where:

Vpy = Valume of gas corrected to 60°F and

29.92 in. Hg. passing through dry gas
meter in nozzle vapor 1ine for each

vehicle, Fe.d.

(b)

27

V. = Actual volume of gas passing through
the dry gas meter in the nozzle vapor
line for each vehicle. Corrected for
amount of vapar removed for the hydro-

carbon analysis, Ft.3.
P, = Average barometric pressure, in. Hg.
AHp = Average manometer pressure, in. Hy0.

T, = Average temperature in the nozzle vapor

1ine, °R taken at meter inlet.

Weight of gasoline vapor transferred to under-

ground tank during vehicle fueling.

Cpx Vg x M_ x 454

e ® 3
Where:
M. = Weight of gasoline vapor tramrsferred to

underground tank for each vehicle, Gm.

Cr = Average fractional concentration of

hydrocarbons, decimal fraction.
Vry = From (a) above.

Mp o Molecular weight of hydrocarbon used to
calibrate hydrocarbon analyzer, 1bs/1b.
Mole.
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(c) Volume of gas discharged fram vent of

Ad)

underground tank during vehicle fueling.

v ¥, x 520 x P,
as"*—’ﬁ‘g}"h‘l X

Where:

Vas = Total volume of gas discharged from
vent of the underground tank plus
from vent of control system {f a
vacuum-assisted system, corrected to

60°F and 29.92 {n. Hg, Ft.3.

Va Actual volume of gas passing through
dry gas meter, or meters, corrected
for amount of vapor removed for the

hydracarbon analysis, Ft.3.
Py = Average barometric pressure, in. Hg.

Ta = Average temperature of gas discharging

from vent, or vents, °R.

Wetght of gasoline vapor discharged from vent
of underground tank during vehicle fueling.

" _C x Vae X My x 454 G,
] "_‘“}771!;'—"4
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Where:

W,  Neight of gasoline vapor discharged
from the vent of the underground tank,
plus from vent of control system if a
vacuum-assisted system, weighted for
the gallons of gasoline sold through
the pump where vehicle testing occurs,

Gm.

C; = Average fractional concentration of

hydrocarbons at vent, decimal fraction.
Yas = From (c) above.

My = Molecular weight of hydrocarbons com-
pound used to calibrate hydrocarbon
analyzer, 1bs/1b. Mole.

Note: If an incinerator {s used to
process vapors, see Section 3.6°
for calculation of incinerator

emfssions.,

G4 = Total volume of gasoline dispensed to
the test vehicles, gal,

6¢ © Total volume of gasoline dispensed from
all the station pumps, gal,
Note: If the rate of volume emissions

and the hydrocarbon concentrations
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of the vent emissions are not
constant with time, the product
of €y x Vyg must be integrated

with respect to time. Numerical

integration techniques are recommended.

(e) Weight of gasoline vapor displaced during vehicle

fueling of the test fleet.
n u
Wy = 1t][r]1 (G)i

Where:
W, = Baseline weight of total gasoline vapor

displaced during vehicle fueling, Gm.

[g]i- From regression equations developed from
baseline vehicle data. Gm/gal.

(G)4= Number of gallons transferred during
"{ th* fueling.

{ = Individual fueling.
Note: For calculating ¥y for baseline
vehicles, use Wpq instead of

(g &

(f)

(9}

3

Efficiency of fueling control system.

n
[ Uy - Hyy] x 100
i=

£ = =

Where:
E. = Efficiency of vehicle fueling control

system, percent.
W = From (b) above.
Wy = From (d) above.

Wy = From (e) above.

Individual fueling.

Regression equations for estimating the actual
weight of gasoline vapor displaced during

vehicle fueling of the test fleet.

For a balance system, select those vehicles
from the total list of vehicles tested which
had: (1) complete test data, (2) a pre-fueling
leak rate of equal to or less than 0.01 CFM,
(3) a post-fueling leak rate of equal to or
less than 0.01 CFM, (4) explosimeter readings
for the fueling period equal to or less than
0.1 LEL (except for a monetary spike such as
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the end of fueling). It is desireable that
baseline vehicles be those where "hands-off"
fueling occurred; howaver, this may not be
possible due to the nature or mode of opers-
tfon of the system being tested, These
vehicles and their measured data will be used
to develop the regression equation to deter-
mine i! ]; for a balance type vapor recovery

system,

For a vacuum-assisted system, select those
vehicles from the total list of vehicles
tested which had: (1) a pre-fueling Teak
rate o;' equal to or less than 0.01 CFM,

{2) a zero or neqative pressure in the
vehicle f§)Ineck for the fueling period,

(3) explosimeter readings for the fueling
period equal to or less than 0.1 LEL (except

for a monetary spike such as at the end of

33

emissions from baseline vehicles (those

vehicles sefected by the abave criteria)

using as the dependent variable - grams

HC vapor per gallon of gasoline dispensedr
L]

r
(qTflons of gasoline dispensed to vehiﬂe)

and as the independent variables - the vapor
pressure of the dispensed gasoiine, the
initfal temperature of the gasoline {n the
vehicle tank (T,), and the average tempera-
ture of the dispensed gasoline (Tq). An
equation of a different form (such as a
quadratic) or an equation using different
fndependent varfables may be used if the
alternate equation gives a statistically
better fit at the 0,01 level of confidence.

3.3 Calibrations

fueling), and (4) a complete set of data. 3.3.1 Flow meters. Standu:d methods and equipment shall be

“These vehicles and their measured data will used to calibrate the flow meters. The calibration

be used to develop the regressfon equation curves are to be traceable to National Bureau of

to determnine ( f }; for a vacuum-zssisted Standards (N8S) standards.

t .

ype vapor recavery system. Using step-wise 3.3.2 Tewperature recording instruments, Calibrate daily
regression techniques, determine a multi- prior to test period and immediately following test
varfable linear regression equation for the period using fce water {32°F) and a known temperature

source about 100°F.
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3.3.3 Pressure recording instruments. Calibrate pressure

3.3.4

transducers prior to the 100 vehicle Phase II test
with a static pressure calibrator for a range of

-3 to +3 inches water or appropriate range of opera-
tton. Zero the transducers after each individual

vehicle test.

Total hydrocarbon analyzer. Follow the manufacturer's
instructions concerning warm-up time and adjustments.
On each test day prior to testing and at the end of
the day's testing, zero the amalyzer with a zero gas
(<3 ppm C) and span with 30 percent and 70 percent
concentrations of propane. Prior to the Phase | and
Phase 1] testing perform a comprehensive calibration
in the laboratory. Check the analyzer with several

known concentrations of propane to determine linearity.

The HC calibration cylinders must be checked against a
reference cylinder maintained in the laboratory before
each field test. This informetion must be entered
into a 1og fdentifying each cylinder by serial number.
The reference cylinder must be checked against a
primary standard every six months and the results
recorded. The reference cylinder fs to be discarded
when the assayed value changes IOI;Q than one percent.
Any cylinder is to be discarded when the cylinder

pressure drops to 10 percent of the original pressure.

3.4
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3.3.5 A record of all calibrations made is to be maintained.

Acceptance of Systems

When a system is accepted, it will have certain physical
features such as piping sizes and configurations which may
have to be modified to accamodate the requirements of each
installation. Because the pressure drops and other charac-
teristics of the system are influenced by these features
and these in turn influence effectiveness, it may be
necessary to condition acceptance upon certain criteria
which account for physical parameters such as pressure
drops and flow rates. When systems are tested for accep-

tance, these parameters will be ascertained.

Some of the conditions that may be imposed upon an

acceptance are:

(a) Allowable pressure drop in the lines leading from

the dispensing nozzle to the underground tank.
(b) The method of calculating the pressure drop.
(c) The model of dispensing nozzle which may be used.
(d) The manner in which vapor return lines may be manifolded.

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

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

serviced by 2 secondary system,
{g) Allowable delivery rates.
{h) Use of the system on full-service stations only.

Test Sample

A total of 100 vehiclas are required 0 be tested for
determining the efficiency of a Phase II system. The
vehicle distribution based on model year, vehicle miles
travelled and manufactyrer for yse until September 1976
is given in Table 1. An up-date table will be issued 1n
September of each subsequent year. Vehicles will be
tested as they enter the statjon ("first in" basis) until
3 specific matrix block of the distribution is filled.
Additional tested cars that fit into a completed matrix
block can be used as baseline vehicles but may not be
substituted for earlier complete tests. Exception to
this is when more than two identical vehicles arrive to
be tested, only the first two will be used. (An example
of this would be 1f three 1975 [mpala station wagons

come in for testing, only the first two would be used
unless one was refected for other reasons such as missing
data.) The only ather reasons for excluding a vehicle
from the test fleet are: (1) incomplete data for vehicle

(missing vehicle temperature, HC concentratiaon, volume

1.6
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returned); (2) less than require minimum fuel dispensed;

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

£i11pipe opening or has significantly damaged or mod{f{ed
fuel tank fillpipe; (4) vehicle was agreed upon by applicant
snd ARB s¢ being unecceptable; (5) vehicie did not have fill-

pipe cap upon arrival at station,
Test Procedures for Determining Incineration Emissions

3.6.1 Principle and Applicability

3.6.1.1 Hydrocarbon and carbon dioxide concentrations
in the exhaust gases, and gas volume and HC
concentrations in the inlet vapor, and ambient
carbon dioxide concentrations are measured.
These values are used to calculate the incin-
erator HC contro) efficiency and mass emission

rate based on & carbon balance.

3.6.1.2 Applicability: This method {s applicable
as a performance test method for gasoline
vapor control iIncinerators used at service
stations equipped for Phase ! and Il vapor

control.
3.6.2 Test Scape and Conditions

3.6.2.1 Station Test Status: The procedure is

designed to measure incinerator control
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efficiency under conditions that may be
considered normal for the station under
test. All dispensing pumps interconnected
with or sharing the control system under
test shall remain open as is normal for

the station operation. Vehicles shall be
fueled as is nomal for the test period.

As underground tank filling produces vapor
volumes different from vehicle tank filling,
no underground tank filling should be per-
formed during the test period. A separate
test is to be made to determine vapor control

efficiency during Phase [ operations.

3.6.2.2 Fuel RYP: The RYP of the fuel dispensed
during the test shall be within the range
normal for the geographic location and time

of the year.
3.6.3 Test Equipment

3.6.3.1 HC Amalyzers: HC analyzers using flame
fonization detectors calibrated with knowm
concentrations of propane in 3ir are used to
measure HC concentrations at both the incin-
erator inlet and exhaust. A suitable con-
tinuous recorder is required to record

real-time output from the HC analyzer.

3.6.3.2

3.6.3.3

.6.3.4
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Sample System: The sample probe is to be
of a material unaffected by combustion
gases (5.5. 365). The sample pump shauld
be ofl-less and leak-tight. Sample lines
are to be inert, tefion is recommended.
A thermocouple (0-2000°F) shall be used
to monitor temperature of exhaust gases

at the inlet to sampling system.

Carbon Dioxide Analyzer: A nondispersive
infrared analyzer calibrated with known
quantities of CO; in air is used to measure

€07 concentrations in the exhaust gas.

Other equipment is specified in Section 3.2.1.

3.6.4 Test Procedure

3.6.4.1 Visual Inspection: Any visual emissions

except for steam, from vapor incinerators
are an indication of poor combustion. An
incinerator shall not emit air contaminants
{not including moisture) in such a manner
that the opacity of the em{ssion 1is greater
than 10 percent for a period or periods
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aggregating more than one minute in any
60 consecutive minutes; or greater than
40 percent opacity st any time. Should
such visible emissions from the exhaust
be detected, the control system is unac-
ceptable and the problem must be corrected
and an application made to the ARB for

reconsideration for certification.

Sample Location: The sampling point should
be located in the exhaust stack down-stream
of the burner far enough to permit complete
mixing of the combustion gases. For most
sources, this point is at least eight stack
diameters downstream of any interference

and two diameters upstream of the stack exit.
There are many cases where these conditions
cannot be met. The sample point should be no
less than ane stack diameter from the stack
exit and one stack diameter above the high
paint of the flame and be at a point of
maximum velocity head as determined by the
number of equal aress of cross-sectional
area of the stack. The inlet sampling loca-

tion is in the system inlet 1ine routing

3.6.4.3

3.6.4.4

a

vapors to the burner. A HC sample tap,

3 pressure sensor tap, and a thermocouple
connection to monitor gas tempersture
must be installed on the inlet side of

the volume meter.

Monftoring Equipment Set-Ups: Span and
calibrate all monitors. Connect sampling
prabes, pumps and recorders to the monitors
and mount sampling probes in the stack and
at the inlet.

Measurements: Mark strip charts at the
start of the test period and proceed with
’C._ €02, and volume measurements for at
least three burning cycles of the system.
The total sampling time should be at least
three hours. Sampling for HC's and COp
must occur simultanecusly. At the end of
each cycle, discomect COy fnstrument and
obtain an ambient afr sample., This step
requires that the Cdp instrument be cali-
brated for the lower concentrations expected
at wmbient levels.
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3.6.4.5 Gasoline Liquid Volume: Record the

gasoline liquid dispensed during the

test period.

3.6.5 Calculations

3.6.5.1

Symbols
o,

€02,

HCy

Lg
Py
T4

vy
F
51.6x10°6

Carbon dioxide concentration
in the exhaust gas (ppmv).

Average carbon dioxide
concentration in the ambient
air (ppmv).

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

Hydrocarbon concentration in the
exhaust (ppmv as propane).

Gasoline 1iquid volume dispensed
during test period (gallons).

Static pressure at inlet meter
{in Hg).

Temperature of gas at inlet
meter (°F).

Inlet gas volume (ft3).
01lution Factor
Correction factor for grams of

hydrocarbon per gas volume parts
per mi1lion propane

reery !

Number of carbon atoms per
propane molecule.

3.6.5.2{a)

{b)

(c)
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Calculate the standard total gas volume
{Vg) at the burner inlet for each test.
(Standard temperature §0°F, standard

pressure 29.92 in Hg).

Vs « v (g + 29.92) 520 ()
(Ty +460)  29.92

Calculate an average vapor volume to liquid

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

(vN)y = Vg (SCF) (2)
g ol

A carbon dilutfon factor, F, can be calculated

for the iIncinerator using the inlet and outlet

€O, concentrations, the inlet and outlet HC
cancentrations and the ambient CO; concentration.
The important criterion for this calculation is
that all the significant carbon sources be measured.
The values used in the calculation should represent
average values obtained from strip chart readings
using integration techniques. Some systems have
more than one burning mode of operation. For

these it is desirable to have high and lTow

amission levels calculated. This requires that
’
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corresponding dilution factors {v/L) values
and (m/L};, values be calculated for each
period in guestion.

HCy
F 2 {(3)
HCe + LOpq L0,

The mass emission rate (m/L), is calculated
using the inlet (m/L); from equation (3) and
the carbon dilution factor from equation (4).
The exhaust HC concentration will vary with
time and operation of the system. [t {s Tikely
that, in additfon to an overall average mass
emission rate using an average HC,, several
peak values of (m/L), will be required as
discussed above. If some correlations between
HCy and HC, occurs over the burning.cycle of the
system, this calculation should be used to show

the change in mass emission rate.

(m), = '(%) mA)y (g/al) ()

(e} Mass control efficiency (% E) can be calculated

for an average value over each test interval.

It represents the reductfon of hydrocarbon mass

’
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achieved by the incinerator system and
this efficiency can vary depending on the

Toading cycle or the inlet loading.

% - 100 [1- (_‘{.mf,’iicyel] (6)

3.6.6 Calibratfons

3.6.6.1 Total Hydrocarbon Analyzers: Flame {onization

detectors or equivalent total hydrocarbon ana-
lyzers are acceptable for measurement of
exhaust hydrocarbon concentrations. Calibra-
tions should be performed following the
manufacturer's {instructions for warm-up time
and adjustments. Calibration gases should be
propane in hydrocarbon-free air of known con-
centrations prepared gravimetrically with
maasured mass quantities of 100 percent propane.
A calibration curve shall be produced using a
minimem of five (5) prepared calibration gases
in the range of concentrations expected during
testing. The calibration curve shall be used
in determining measured levels during testing.
The calibration of the fnstrument need not be
performed on site, but shal) be performed
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priaor to and immediately following the test
pragram, Ouring the test program, the HC
analyzer shall be spanned on site with zero
gas (<3 ppmv C) and with known concentrations
of propane in hydrocarbon-free ajir at a level
near the highest concentration expected. The
spanning procedure shall be performed at least

twice each test day.

3.6.6.2 Carbon Dioxide Analyzer: Nondispersive infrared
analyzers are acceptable for measurement of
exhaust COy concentrations. Calibrations should
be performed following the manufacturer’s instruc-
tions. Calibration gases should be known concen-
trations of COy in air. A calibration shall be
prepared using a minimum of five prepared calibration
gases in the range of concentrations expected. The
calibration of the instrument need not be performed
on site but shall be performed immediately prior to
and immediately following the test program. During
the testing the analyzer shall be spanned with a
known concentration of COz in air at a level near
the highest concentration expected. The spanning

procedure shall occur at least twice per test day.

3.7 Alternate equipment and techniques may be used if prior approval
is obtained from the ARB, '
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TABLE I

Test Sampie for Determining the Efficiency of Phase Two Systems by
Model Year, Yehicle Miles Traveiled and Manufacturer

Percent Automobile Manufactured
Mode! Distribution
Year by VMT General Ferd Chryslier American
Motors Motor Company Corporation Motors Corporation Imports

Pra 19,9 12 5 3 2 0 2

1970 S 2 1 1 0 1

1971 7 2 2 1 0 2

1972 9 3 2 1 0 3

1973 10 4 3 1 0 3

1974 12 4 3 1 0 3

197¢ 18 5 4 1 1 S

1976 7 5 A 2 1 §

1977 12 4 2 1 0 5

1978 1 0 0 0 0 0

October 1977

C.2-29
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APPENDIX C.3

CALIFORNIA DEPARTMENT OF MEASUREMENT STANDARDS
REQUIREMENTS AND TEST PROCEDURES
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Division of Measurement Standards

5/89

II.

III.

VALUA 0 RQC S
INTRODUCTION ,
The Pre-Sale and Pre-Use type approval of new models of commercial
weighing and measuring devices is required by Division 5, Section
12500.5 of the Californis Business and Professions Code:

12500.5. The Director by rules and regulations shall provide for
submission for approval of types or designs of weights, measures,
or weighing, measuring, or counting ‘instruments or devices, used
for commercial purposes, and shall issue certificates of approval
of such types or designs as he shall find to meet the requirements
of this code and the tolerances and specifications thereunder.

It shall be unlawful to sell or use for commercial purposes any
weight or measure, or any weighing, measuring, or counting
instrument or device, of a type or design which has not first been
so approved by the department; provided, however, that any such
weight, measure, instrument, or device in sue for commercial
purposes prior to the effective date of this act may be continued
in use unless and until condemned under the provisions of this
code.

ATIONA LUATION PROG

California is a participant in the National Type Evaluation Program
(NTEP) and is authorized to conduct NTEP evaluations.

S 0 ALUATION
To obtain National Type Evaluation, submit a letter of request to:

National Type Evaluation Program

c/o National Conference on Weights and Measures
National Institute of Standards and Technology
Gaithersburg, MD 20899

2. To obtain California only type evaluation, submit a letter of
request to:

Division of Measurement Standards
8500 Fruitridge Road

Sacramento, California 95826
Attn: Type Approval Program

The request for California evaluation should include the requesting
company's federal or California tax identification number.

3. For National or California type evaluation:

A. Authorize the billing of all incurred costs by the
Participating Laboratory conducting the evaluation.

C.3-2
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Iv.

B. Complete the attached Application Form giving the requested
description of the device, including its operating
characteristics and instructions, its intended application,
model number, capacity, size, and shipping weight.

C. Following acknowledgement of request, ship the device intact
and ready for evaluation to the assigned testing location (if
special installation arrangements are required, they must be
made by the requestor prior to the time of evaluation).

NOTE: Manufacturers who have not previously submitted their
equipment for approval in California or have a record of
delinquent payments will be required to remit a deposit in
advance. This payment will be based upon our estimate of the
cost to conduct the necessary tests. In such cases,
evaluation of the equipment cannot begin until the estimated
amount is received by the "Cashier"” of the Department of Food
and Agriculture. :

PUBLICATIONS

Both the California Business and Professions Code, containing the basic
laws, and the Califorpia Code of Regulations, Title 4, Chapter 9,

containing the tolerances and specifications, may assist the
manufacturer before and during the approval process. These
publications may be obtained by sending a check or money order for the
appropriate amount, payable to "Cashier", to the Department of Food and
Agriculture, 1220 N Street, Sacramento, California 95814.

#400 a ornia Bu ss _and Professjons Code
(Weights and Measures) . . ., . . . . . . . . . $4.50

#401 California Code of Regulations
Title 4, Chapter 9, Weights and Measures . . . $7.00

#402 Examination Procedure Outline - Commercial
Weighing and Measuring Devices . . . . . . . . $7.00

The National Institute of Standards and Technology Handbook 44, 1989
Edition, is available for $15.00, postpaid, from:

Superintendent of Documents
U. S. Government Printing Office
Washington, D.C. 20402
(Stock No. 003-003-02888-6)
(Telephone No.: (202) 783-3238)
Publication 14 "National Type Evaluation Program" is available in

limited quantities from the NIST Office of Weights and Measures (301)
975-4004 .
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Article 2 is adopted:
C—

ARTICIE 2, PROCEDURES FOR TYPE APPROVAL CERTIFICATION EVALUATION

CO C NG OF VAPOR RECOVERY TEMS
4054, A, Application.
Vapo ecove em
s code a s _to e vapo ov tems des ed to

control motor vehjcle fuel vapors which result from fueling operations

suant to Sections 4 4, 41956 nd 4 of the Health and Safetv
Code . is code _esta hes e ations to govern some design
haracteristics of those systems and thei eration to ensure liguid

recirculation is prevented.

1 alance system.
e _balance vapo cove tem u e deliv ozzles with
bellows and face te des ed to mak "intended tight seal" with
the vehicle f£fill pipe openin uid a fuel tank displaces the

existing vapor space creating a positive pressure in the tank. That

higher pressure achieves equilibrium with the suvply tank’'s vapor pressure
u the vapo eturn line making the stem " anced" .

A.1.2. Assist svstem.

sist vapo ecoverv svste v u ize more an one t f fuel
delive e _has_a bellows a ce te design o ke a
"non-intended t seal”™ wit he ve e ipe opent Anothe as
o bellows ses a coax metal fi spout wit e atio n e outer

C.3-4




tube to remove vapors, and allows visual observation of the fill pipe

enin These system mplo mec m _to eate vacuum which
C— .
"evacuates" d laced v cle fuel tank vapo a _negative pressure in

the vapor return line.

A.2. Responsibilitv of Director and manufacturer.
2 cto
s ecified in subsection A a tem subm d for e _approval
certification shall be evaluated by the Director applying the procedures
ta shed e u ny add n est e determines
ecessarv to assure com e of ¢ em with the sve ications and

rformance regquirements contained here

A.2.2, Manufacturer.

ior to e a oval certification testin he licant shall
submit information to the Director pertaining to the design of a system,

including schematics, blueprints, instruction manuals. brochures,

omponents, and a the ormation necessa elimina view.
f defects are found the desi manufac e ervice, repair. or anv
the haractexristic of the system, the Director ma ermit applicant

to modify and resubmit the svestem for further review. After successful

completion of prelimiparv review, the applicant shall be authorized to

st ts svstem of a specified be f component a escribed
oca n for use in e e ova extification testi
3 evocation of tvpe approva e catio

e Director’s issuance of tvpoe a oval cert atio urs L t

Section 4054 obligates the manufacturexy to continue producing its svstem

accordance with the ame svecificatio and ope erformance

characteristics as when submitted and approved. The Director bv his own

C.3-5
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motion, or upon the request of any colnty sealer or other interested

erson, may reexamine anv t -a oved system to determine if the svystem
: N - ’ \ -
continues to meet the applicable regquirements. testing of the systems

operating within the State reveals a defect jinvolving more than one

ercent of the sample selected and examined,K t rector ma nitiate a
oceed ursuant to he Ca o dm trative Procedure c
Gove ent Code Section 00 et seq.) to dete ne if the type a oval

uld be revoked o od ed othin owever, sha event the
rector om unde k ussions w e manufacture O resolve an
problem prior to injitiating adverse action.

A.4, Procedure,

e Directo ha oopera with e_count ealer of weights

and measures for the des ated location, observe and examine e syste

in operation normal within 30 to 90 da ne o ore examinations
shall be conducted during the prescrjbed test period to determine
compliance with Sections 4054.1, 4054.2, and 4054,3 which relate to

ecifications erformance nd u during or at _the
conclusion of anv examination, the system fajils to maintain reliabilitv

and accuracv within the tolerances specified in Section 4054.3. the

Director shazll so advise the applicant and mav refuse further testing

unless the defects are corrected. oweve e approval certification
shall not be issued until the applicant submits a report of evaluation bv

an_independent testing laboratorv as specified in Section 4054.2 N.6.

General code a catio
e peneral code requ ments for we and measuri devices as
ecified in Section 4000 sha als v,
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NOTE: Authority cited: Sections 12107 and 12500.5. Business and
Professions Code: and Sections 41956(a) and 41956(c)., Health and Safety

Code. Reference: Sections 12107 and 12500.5, Business and Professions

Code;: and Sections 41956 and 41956(c Health and Safetvy Code.

4054.1, S, Specifications.
S.1. __System Components.

Systems governed by this article utilizing motor wvehicle fuel nozzles
all co in _each no e adequate an utomatic means to event
measured 1iquid from ther recirculat entering the vapo eturn line
or overflowing a vehicle fill e _openi
S. Nozzles.
a 11 nozzle es shall have a primary shut-o device which

automatically activates when liquid covers the nozzle primarv shut-off
sensing mechanism.

b alance tvpe nozzles sha ave a seconda hut-off device or
other effective means to preve iquid c¢ulation. Secondarv shut-off
devices shall automaticallv activate after liguid has entered the vapor

eturn line because the prima shut-off device has failed. Tvpically
econdary shut-off devices are pressure-activated and shut off when liguid
in the vapor return line blocks the return of vapors).

c ssist tvpe nozzles mav have a secondarv _shut-o evice or else

ome other effective means to avoid liquid over wing a vehicle fuel tank

ecause the primarv shut-off device has faile "Other effective means”
nclude, but are no imited to ermitt jguid to be seen either bv
bserving the £ill ipe opening or hearing and seein iquid overflow

spillage.
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S:2. Field compliance test unit.

S.2 Use.
e field compliance test unit shall be used to examine the proper
operation of:
a rima shut-off devices
b seconda shut-o devices. and

c hes of H.O0 column vacuum for assist systems.

$.2.2. Design.

ank

e test unit shall be a rigid met vessel 13-inches high and 9-inches

in diameter with a igquid capaci o allons all measurements
approximate A commercial-sized 0 pound Freon recharging tank is
tyvpica used.

S 2.2. Base support/stand,
The test unjt may be supported either:
on a metal base 3/16-inch thick, 6-inches wide, and 17-1/2 inches
n easurements approximate) o
(b) by a stand which elevates the test unit to accommodate a bottom-
inserted 4 inch b valve for emptvi oses
3. uel fil ipe.

e test unit shall have a metal fuel fill pipe welded to the tank at

45 4d ee angle from horizonta acement of the ill pipe 1is
ritica t shall enter the test unit ar the middle of the curvature
tween the top and sides of the wvessel so that e ied ullage (vavor
ce created. The fi e_sh v o e vent, shall be 2-
4- inch outside diameter and 0 hes o oth measurements

approximate), and shall extend inside the tank no more than 1/4 inch. A
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longitudinal part of the fill pipe near its fill opening shall be cut awa
in order to observe that the nozzle primary shut-off device sensing

» ’\
mechanism is immersed in liquid. _The cut-away is approximately 5 inches

long to a_depth of 1/2 the pipe‘'s diametrer, The £il]l pipe shall have
ransparent fle e tubin ed ove s tire length The fill

opening shall be modified to accommodate no e outs at least 15/16 inch

outside diamete eaded fue The test unit shall be tight when the
e nin ed
4 er e
d,_ transparent plast ube approxima nches long and 3-
7/8 inches ide diamete ould be talled around the fi ipe to

contain liquid ove ow A 5/16-inch valve with an outlet to attach a
ose sha be installed at the top center of the vessel for obtainin
ressure readings. Handles for ca i and emptving the test unit mav be
ttached metal parts of the test unit sha be electrically bonded

together. Ref to the test unit fllustrations in Figure

S.3. Assist svstem inches of HO column Qacuum.

Assist vapor recoverv svstems shall be desigmed to operate at not more

han -10 ches H.0 n vacuum as measured at the nozzle or test unit

uri deliverv twvpical of custo usage.

OTE: Authority ted: ection 107 and 500 usiness _and
ofessions Code: and Sections 41956(a d 41956(c ealth and Safetv
ode. eference: Sectio 107 and Q0 usiness and ofessions
de: and Sections 41956(a) and 419 c ea and Safety Code.
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4054.2. N, ﬁotgg - Type Approval Certification Evaluation.
-~ ) \v
N.1. System installation.
A minimum of 6 nozzles shall be installed in a test location on hoses

of both leaded and unleaded fuels Hoses ma e selected to anticipate
aximum customer usa and e cie bs e teraction. The test
ozzles sh not fail to operate as de d the duration of the
evaluation,
spenser measurement accurac
or _to the eld aminatio Q vapor _recove system, the
dispenser meter or the test no es 1l be tested and adjusted, if

necessary, to be within maintenance tolerance.

3. Performance accuracy - ma and secondarv shut-off devices.

N.3.1. Test method.

xamination of the test nozzles shall be performed with a field
compliance test unit as specified in subsectjon S.2,.

NOTE: Two or more test units will expedite the examination

sjgnificantlyv.
N.3.1.1. Test procedure - primarv shut-off device.
N.3.1.1.1. Initial test.
ispense fue nto the test unjt with each nozzle. 1 nozzles shall
hut o automatically at anv deliverv W te _as the test unit becomes
ull as specified in subsection S
N.3.1.1.2. Override test.

After the initial primarv shut-off device actjvates, dispense enough

dditional fuel into the test unit to immerse the nozzle ima shut-off

sensing mechanism in liquid. Record the dispenser indicator gallouns.
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Make 10 additional consecutive override attempts duplicating a range of

customer usage and yvecord the new f{ndicated gallons. All 10 attempts

shall result automatic nozzle shut f before the dispenser wvolume
indicator increases more than the 1/10 gallon limit as specified in
subsection T.1.1. The 10 override attempts shall be performed on a

pinimum of 6 nozzles., each tested a minimum of 3 times during this
e_x_én_tim
st cedure - da ut-o device equipped
oduce sufficient fuel to vapor e (a oximately

0 gallon or 375 1 iter) to ock the retu of vapo through the

ne, Held in place a "U-s ed"™ con ation of the 1 discharge hose
at a _level lower than no e _to centrate th uid ake a
inimum of 10 attempts to dispense fue to_an em test unit d
the dispenser dicator lons before and after each tempt. Balance-
e nozzles must make their tended tight at_t ill pipe
enin e nozzle s t f autom cally ore e_dispense

wolume dindicator increases more than the 3/10 gallon limit for each
attempt as specified in subsection T 1.2. This procedure shall be

erformed on a minim of 6 nozzles

OTES: The test unit must be empty itiallv to insure liguid does
0T interact with th imarv shut- device sensi mechanism. For
ome hose configu ions ntroducin ditiona ue nto the wvapor
etu ine during the test procedure mav b ecessa troduced l1iguid
an _be returned to storage bv building vapor 1i essure produced bv

this procedure.
N.4&. Deliverv accuracv - 150 vehicle test.
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N.4.1, Test method.
T Compliance with delivery accuracy requirements shall be based upon data
recorded for at least 150 vehicles while observing customers fueling

(self-sexve) with_the test nozzles under normal field conditiomns,

4 est procedure
nst a ns e a o) t uitable means, betwe each
ozzle and dispenser outlet conne fo ose uid enterin
a_ vapor tu ne_ w e_co d v bse ng the fuelin
operations en er each fu the uid shall be drained into the
trap, removed, and measured. Trap placement and observer actjons shall
roduce the least possible terference with al operations at the test
location.
e uid collected from both one vidual delivery and the total of
1] individual deliverie al ot ceed the tolerances specified 1
ubsections ‘ a nd 3.(b spectivelv.

The 150 or more vehicles should be representative of Califormia
vehicles, including various sizes of passenger vehicles, vans, and trucks.

This examination should include varied fuel deliverv rates and nozzle

orientations us complete and parti i . e _svstem mav be retested
the Director bv s o nitiative r a e _request the a cant
determines the test was not representative o ield conditions.

Performance accuracv - assist svstem eva ation and volume

change.
N.S5.1. Test method.

Iro iate means manomete au etc. ha e used to

determine the inches of H.0 column vacuum. Excessive vacuum mav result in
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artificial evaporation of customer fuel which would decrease the measured
volume and also cause possible implosion of vehicle fuel tanks.
’ .\\>_

N.5.2. _Test procedure.

sta the wvacuum indicator at the nozzle or test unit. Record the

value of the reading w e the svstem is operat n_a normal manney to
determin t is functioning within the -10 ches H,0 column vacuum
mitc as ec ed ubsection
6 dependent ato evaluation

Pursuant to éecgiog 41958 of the Health and Safetv Code, tvpe approval

ertificatio a ecirculation a ude evaluation b an
ndependent testing laborato roved by the Direct The laboratorv

evaluation shall determine ut is not mited to roper _seconda shut-

off device operation with the primary shut-off device inoperable.

NOTE: utho cited: Section 107 _and 00.5 usiness and
rofess ode: and Sec ns 419 a nd 41956(c Hea and Safetv
Code. Reference: Sections 12107 and 00.5 usiness and Professions

ode: and Sections 41956(a) and 41956(c ealth and Safetv Code.

4054.3. T. Tolerances.

o) nce accuracy - prima and secondarv shut-off devjces.
1.1, rimarv shut-off device ov ides.
e requi ditional attempt n_tot o _override anv _mno e
a hut-o device shall not increase the d enser volume dication
v _more than Q0 gallon.
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T.1.2. Secondary shut-off device.

S —

With the vapor return line blocked by fuel gsimulaéihg recirculation
due to prima shut-off device failure each attempt to dispense fuel
shall result in automatic nozzle shut off befo the dispenser wvolume

ndication increases more than 3/10 gallon
2 ssist system inches column wvacuum.
ssist vapor recove stems shall operat t the inches of H.0 column

vacuum recommended by the manufacturer, but shall not exceed -10 inches of

H,0 column vacuum.

IT.3. Delivery accuracv - 150 vehicle test.

The quantity of wmeasured liquid collected _in the vapor return
line/lines shall not exceed both;

(a) 0.2 percent of anv one individual wvehicle fuel delivery, and

(b) 0.02 percent of the sum of the fuel deliveries to all vehicles

observed (150 or more) during the delivery accuracy tests,

OTE: Authoritv cited: Sections 2107 and 12500.5 Business and

rofessions Code: and Sections 41956(a) and 41956(c), Health and Safetv

Code. Reference: Sections 12107 and 12500.5. Business and Professions

Code: and Sections 41956(a) and 41956(¢c), Health and Safetv Code.

4055, N. Notes - Field Compliance Testing.

N.1l. Test method - primarv and secondarv shut-off devices.

Examination of primarv and secondarv shut-off devices to determine the

cceptabilitvy of an individual nozzle sha be performed using motor

vehicles with fuel tanks and fill pipes reoresentative of California
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vehicles and/or a field compliance test unit as specifijed in subsection

§.2.
Test procedure - primarvy and seconda shut-off devices.

N.2.1. Initial test - primary shut-off device.

Dispense fuel into the fill pipe opening of a vehicle fuel tank or test
unit in accordance with the instructions for the vapor recoverv device, if

an and common public usage e nozzle shall shut off automaticall
when the no e ma hut-o sensin echanism i vered bv the
iquid. Automatic no e ut off a occur with the dispenser

operating at discharge rates both greater than and equal to the minimum
rate allowed bv _the slowest hold-open ¢lip setting, if any, or 3 gallons
per minute, whichever is less.
2. _Override test - prima shut- device.
After the initial primaryv shut-off device activates., dispense enough
additional fuel into the test unit to immerse the nozzle primarv shut-off
ensing mechanism in liquid. ecord the dispenser indicato ons .
Make 6 additional, consecutive o?gxrjde attempts duplicating a range of
customer usage and record the new indicated ons ttempts shall

esult in automatic nozzle shut off before e dispenser volume indicator

ncreases more than the 1/10 gallon limit specified in subsection
T.1.1.
OTE: A test unit must be used for this procedure so e imarv shut-

off device sensing mechanism can be seen immersed in liguid.
N.2.3. Secondarv shut-off device (if equipped).

ntroduce sufficient fuel into the wvapor retu ne (avproximagelv

1/10 gallon or 375 milliliter) to block the return of wvapors through the

line, Hold in place a "U-shaped" configuration of the fuel discharge hose
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at a level lower than the nozzle to concentrate the liquid. Make one or

more attempts to dispense fuel into_an empty test unit or wvehicle fuel

tank that is within 3 gallons of being full, including the fill pipe.
Balance-type nozzles must make their intended tight seal at the fill pipe
opening.) The nozzles shall shut off automatically before the dispenser
volume indicator increases more than the 3/10 gallon limit for each

attempt as specified in subsection T.1.2.
N.3. Assist systems.
o test assist svstems for proper operation at the specified inches of

H,O column vacuum, refer to Section 4054.2, N.5.

QTE: Authorit cited: Section 107 and 00.5 usiness and
rofessions Code: and Sections 41956(a) and 41956(c¢c ealth and Safetv
Code. Reference: Sections 12107 and 12500.5., Business and Professions

ode: and Sections 41956(a) and 41956(c Health and Safetv Code.
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FIELD COMPLIANCE TEST UNIT

FILL PIPE OPENING
(BONDED ELECTRICALLY TO TANK)

VALVE

(FOR PRESSURE READINGS) FILL PIPE CAP

HOSE ATTACHMENT RIGID
PLASTIC TUBE

(TRANSPARENT)

HANDLE

FLEXIELE
PLASTIC TUBE
(TRANSPARENT)

AIR FITTING

r FU
(FEMALE) SECTION OF FUEL FILL PIPE

TANK
BALL VALVE

BASE SUPPORT/STAND

GROUND WIRE /"\\‘J

FIGURE 1
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APPENDIX C.4

CALIFORNIA OCCUPATIONAL HEALTH AND SAFETY REQUIREMENTS
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Title 8

General Industry Safety Orders

§ 5567

‘Where the special harards of operstion, of igniton, or inds
|need.mxdenuauhnllbeg:venwpmdm;mumbyouwmmdd\e
above means. inserung for Fire and Explosion Prevention. NFPA No. 69-1973,
provides informauon on inserung. (Title 24, T8-5557(a), (b))
Hisrony
1. ?;nendm filed 7-16-76; effective thirtieth day thereafier (Register 76, No.
).

§5558. Tenk Vehicle and Tank Car Loading end
Unloeding.

Tank vehicle and tank car ioading or unloading facilitics shall be sepa-
rated from aboveground tanks, warehouses. other plant buildings or near-
est line of adjoining property which may be built upon by s distance of
25 feet for ClassIliquids and 15 feet forClass Il and Class III liquids mea-
sured from the nearest position of any fill stem. Buildings for pumps or
sheliers for personnel may be s part of the facility. Operations of the facil-
ity shall comply with the appropriate portions of Article 147, Bulk Plants.

§ 8559, Fire Controi.

(a) Approved portable fire extinguishers of appropnate size, type and
number shail be provided. See Article 157.

(b) An approved automatic sprinkler system or an equivalent extin-
guishing system shall be installed when required by state or local reguls-
tons. Such systems shail comply with the spplicabie NFPA standard.
(Title 24, T8-5559)

Histoay

1. A;nmdmeﬂ filed 7-16-76; effective thirticth day thereafier (Regisier 76, No.
29).

§ 8560. Sources of ignition.

(a) Precautions shall be taken to prevent the ignition of flammable va-
pors. Sources of ignition inciude but are not limited 10 open flames; light-
ning: smoking; cutting and welding; hot surfaces; frictional heat. static,
clectrical and mechanical sparks: spontaneous ignition, including heat—
producing chemical reactions; and radiant beat

(b) Class I liquids shail not be dispensed into metal containers unless
the nozzie or fill pipe is in electrical contact with the container. This can
be accomplished by maintaining metallic contact during filling. by a
bond wire between them. or by other conductive path having an electrical
resistance not greater than 106 ohms. Bonding is not required where &
container is filled through a closed sysiem. or the conuiner is made of
glass or other nonconducting material.

(¢) See Article 140 for electrical classifications.

§ 5561. Maintenance and Repair.

(a) When necessary 10 do maintenance work in a flammable or com-
bustible liquid processing area, the work shall be authorized by arespon-
sible member of supervision.

(b) Hot work. such as welding or cutting operations, use of spark—pro-
ducing power tools, and chipping operations shall be permitied only un-
der supervision of a qualified person. The individual in charge shall make
an inspection of the area to be sure that it is safe for the work to be done
and that safe procedures will be followed for the work specified.

§ 5562. Housekeseping.

(8) Maintenance and operating practices shall be in accordance with
established procedures which will tend 1o control leaksge and prevent the
sccidental escape of flammabic or combustible liquids. Spills shall be
cleaned up promptly.

(b) Adequate aisles shall be maintained for unobstructed movement of
personnel and 30 that fire protection equipment can be brought 1o bear on
any part of the processing equipment.

(¢) Combustible waste material and residues in a building or operating
area shail be kept 10 & minimum, stored in closed roetal waste cans, and
disposed of daily.

(d) Ground area sround buildings and operating areas shall be kept free
of tall grass, weeds, trash or other combustible materials.
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Article 144, Service Stations

§ 5885. Scope.
This Arnticle applics 10 both automotive and marine service station
(Title 24, TB-5363)
Hisrory
1 Ammad 7-16-76; effective thirveth day theresfier (Register 76, N .

] 56“ Storage.

(a) Liquids shail be stored in closed containers not exceeding 60 g2 -
Jons capacity, in tanks in special enclosures as described in 5567.inab -
veground tanks as provided for in (¢), or in tanks located underground §
in Sections 5597, 5598 and 5599. Vent pipes on tanks storing gasoli :
shall discharge only upward in order 1o dispene vapors. Also see Secti 1
5578.

(b) Aboveground tanks, located at an adjoining bulk plant. may becc -
nected by piping to service swation underground tanks if, in addition o
valves a1 aboveground tanks, a valve is also instailed within control f
service station personnel. Apparsws dispensing Class | liquids into t e
fuel tanks of motor vehicles of the public shall not be focated ata bt k
plant uniess separated by a fence or similar barrier from the areain whi h
bulk operations arc conducted.

(¢) Class I liquids shall not be stored or handled within a building ht /-
ing a basement or pit into which flammable vapors may travel, ual is
such area is provided with ventilation which will prevent the accumu 1-
tion of flammable vapors therein. o

(d) Tanks supplying marine service stations and pumps not integ al
with the dispensing unit shall be on shore or on a picr of the solid-fill ty ¢.
except as provided in (1) and (2).

(1) Where a shore location would require excessively long supply i es
to dispensers. tanks may be instalied on piers provided that applica le
portions of Article 145 relative to spacing, diking and piping are c¢ a-
plied withand the quantity so stored doesnotexceed 1,100gallons ags -
gate capacity.

(2) Shore tanks supplying marine service stations may be located s o-
veground where rock ledges or high water tables make undergro nd
tanks impractical.

(¢) Where tanks are at an elevation which produces a gravity heac on
the dispensing unit. the wnk outlct shall be equipped with a device.s ch

as a solenoid valve, positioned adjacent to and downstream from he
valve specified in Section $596(b), 30 insulled and adjusted that lir 1id
cannot flow by gravity from the tank in case of piping or hose fai me
when the dispenser is not in usc.
NoTe: Authority cited: Section 1423, Labor Code. Reference: Section 142.3 La»-

bor Code.
HII'MY
i Amo{m mmd (N Gled 12-19-78; effective thiruett 3ay
thereafier (Register 79, No.
o{:ubmu)ﬁkd 12-12-84; effective thiriesth day there fter

(quu No. 50)
3. Repealer of sub (d), and g of subs (eYmd (N w sl ec-
tons (d) and (¢) filed S-6-87; operative 6-5-07(que|‘87 No. 19}.

§ 5587. Speciel Enclosures.

(a) When instalistion of tanks in accordance with Sections 5597, 598
and 5599 is impractical because of property or building limitations.t nks
for flammable or combustible liquids may be installed in buikdingsi en-
closed as described in (b).

(b) Enclosure shall be liquid and vaportight without backfill. Side: top
and bottom of the enclosure shall be of reinforced concrete at beast s . in-
ches thick. with opeaings for inspection through the top only. Tank on-
nections shall be so piped or closed that neither vapors nor liquidca  es-
cape into the enclosed space. Means shall be provided to use por ible
equipment 1o discharge to the outside any liquid or vapors which ¢ ight
accumuiste should leakage occur.
&WMWIQ}.WM.M«WMIQ. La-

1-80)
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§ 5568

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 8

History
1. Amendment filed 7-16-76; effectve thirueth day thereafter (Register 76, No.
291
2.A d of sub (b and ler of sub
fecuve turueth day thereafter (Regmn 80, No. 38).

son (c) filed 9-18-80; ef-

§ 5568. Inside Buildings.

ta) Except where stored in tanks as provided in Section 5567, no Class
1 liquids shal] be stored within any service station building except in
closed containers of aggregste capacity not exceeding 120 gallons. One
contatner not exceeding 60 gallons capacity equipped with an approved
pump is permitied.

(b) Ciass I liquids may be transferred from one container to another in
lubrication or service rooms of a service station building provided the
clectrical installation complies with Tabie FL-9 and provided that any
heating equipmentcomplies with Section $575. See aiso Section $580 for
other possible sources of ignition.

(¢) Class 11 and Ciass [II liquids may be stored and dispensed inside
service swation buildings from tanks of not more than 120 galions each.

§ 5569. Piping, Veives and Fittings.

(a) The design. fabnicauon. assembly. testand inspection of the piping
system shall be in accordance with Article 146 except that, where dis-
pensing is from a floating structure, suitable lengths of oil-resistant flex-
ible hosc may be empioved between the shore piping and the piping on
the floating structure as made necessary by change in water level or shore
line.

(1) Where excessive stray currents are encountered, piping handling
Class ] and Class II Lquids at marine service siations shall be electncally
insulated from the shore piping.

(2) Piping shall be located so as to be protected from physical damage.

(3) A readily accessible valve to shut off the supply from shore shall
be provided in cach pipeline at or near the approach to the pier and at the
shore end of each manne pipeline adjacent to the point where a flexibie
hose is attached.

(4) Afier completion of the installation. including any paving. that sec-
tion of the pressure piping svsiem between the pump discharge and the
connection for the dispensing facility shall be tested for at least 30 min-
utes at the maximum operating pressure of the svstem. Such tests shall
be repeated at S-vear intervals thereafter.

§5570. Remote Pumping Systems.

(a) This Section shall apply to sysiems for dispensing Class I liquids
where such liquids are transferred from storage to individual or multipie
dispensing units by pumps located elsewhere than at the dispensing units.

tb) Pumps shall be designed or equipped so that no part of the system
will be subjected to pressures above its allowable working pressure. Each
pump shall have installed on the discharge side an approved leak detec-
tion device which will provide an indication if the piping and dispensers
are not essentiallv liquid-tight.

(c) Pumps instalied above grade, outside of buildings. shall be located
not iess than 10 feet from lines of adjoining property which may be buiit
upon.and not iess than 5 feet from any building opening. Whenan wd
pump location is impractical, pumps may be installed inside buildings as
provided for dispensers in Section 5571(b), or in pits as provided in (d).
Pumps shall be substantially anchored and protected against physical
damage.

(d) Pits for subsurface pumps or piping manifoids of submersibic
pumps shall withstand the extemal forces to which they may be subjected
without damage to the pump, tank or piping. The pit shall be no larger
than necessary for inspection and maintenance and shall be provided with
a fitted cover.

te) An emergency shutoff vaive. incorporsting a fusible link or other
thermally actuated device. designed to ciose automatically in event of se-
vere impact or fire exposure shall be properly installed in the supply line

i3 used to join the emergency valve to the dispenser piping, the emergen-
cy valve shall automatically close before the slip-joint can disengage.
The automatic closing feature of this valve shall be checked at the time
of initial instaliation and at least once a year thereafter by manualiy trip-
ping the hold-open linkage.

§ 5571. Fuel Dispensing System.

ia} Dispensing devices at an automotive service station shall be so lo-
cated that all parts of the vehicle being served will be on the premises of
the service station. Dispensing devices at marine service stations may be
located on open picrs. wharves. or floating docks or on shore or on piers
of the solid—fili type and shall be locaicd from other structures so as 0
provide room for safe ingress and cgress of craft to be fueied. Dispensing
units shail be in all cases at least 20 feet from any sctivity involving fixed
sources of ignition.

(b) Dispensing units installed inside buiidings after January I, 1976,
shali be separated from other areas by not less than a one-hour fire sepa-
ration and shall be provided with adequate ventilation.

(¢) When dispensing units are jocated below grade, only mechanical
ventilation shall be used and the entire dispensing area shall be protected
by an approved sutomatic sprinkler sysiem. Ventilating systems shall be
electrically interlocked with gasoline dispensing units so that the dis-
pensing units cannot be operated uniess the ventilating fan motors are en-
ergized.

§ 5572. Emergency Power Cutoff. -
A clearly identified and easily accessibie switchtes) or circuit iggak-

ents) shall be provided at a location remote from dispensing devices, in- ’

cluding remote pumping systems. to shut off the power to all dispensing
devices in the event of an emergency. (Tide 24, T8-5572)
History

1. Amendment filed 7-16-76; effecuve thirts
29).

§ 5573. Fuel Dispensing Units.

(a} Class I liquids shall be tansferred from tanks by means of fixed
pumps designed and equipped to aliow conuol of the flow and prevent
leakage or accidental discharge.

{b) Only listed nozzles may be used for dispensing Class I liquids. No
such nozzle may be used if it shows evidence of having been dismantled.
Excernon: Nozzles which are an integral part of a gasoline vapor tecovery sys-
tem. centified by the State Arr Resources Bosrd and the Staie Fire Marshal pur-
suant to the provisions of Sectons 41954 through 41961, inclusive, of the Calsfor -
s Health and Safery Codes.

{c) Every dispensing nozzie for Class | liquids installed after Decem-
ber 31, 1978, shail contain evidence of listing so placed thatany atempt
to dismantle the nozzle will result in damage to such evidence, visible
without disassembly or dismounting of the nozzle.

Excermon: Nozzles which are an miegral part of s gasoline vapor recovery sys-
tem. cerufied by the Stsie Arr Resources Board end the Stste Fire Marshal pur-
suant 1o the prov isions of Sections 41954 through 4196 inclusive, of the Califor-
nia Heslth end Safety Codes.

Norte: A rebuilt nozzle valve shall be d d in sub ial compii
ad (c) if:

(1) The nozzle valve has been approved, within the mesning of Section 3206,
or

(2) The user of the nozzle valve shows s certificate prepared by the rebuilder
which cerufies that:

(A) The nozzie valve:

1. Has a spoul that will break off at 150 pounds or less:

2. Wil shut of T sutomsucally when dropped from a height of 22 inches 10 2 con-
crete floor,

3. Has been pressure tested to 10 psi

4. Has 1 poppet sest that has been pressure ested 10 50 psi.

S. Will shut off sutomaucslly st a minimum flow rete of § gallons per munute;
and

6. Can be bl d 10 op without malfunctoning due to me-
chanical failure in excess of 100,000 cycles under laboratory conditions; and

(B) The rebuilder of the nozzie vaive humndtlpplrmmlmwully rec:

h day thereafier (R 6. No.

with (b)

at the base of each individual island-type dispenserorat the inlet of cach  ognized Lesiing labormtory to obtain a listing in dance with the Occup
overhead dispensing unit. If a coupling incorporating & slip-joint feature  Safety and Heslth Act of 1970.
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C.4-3




Title 8 General Industry Safety Orders § 5574
(d) A control shall be provided that will permit the pump o operate Table FL-9 (cont.)
only when a dispensing mozzle is removed from its bracket or normal po-
sigon with respect o the dispensing unit, and the switch on this dispens- gﬁl b Extent of
ing unit is manually schssted. This control shall also stopthe pumpwhen |, oiion Division Classified Area
all nozzles have been rezurned. either 1o their brackets or to the normal - py: ——
- ; . Disperser 1 area up 1o 4 feet verucally above
upcmmg pqsmon. . . ! base wnhiu:me enclosure, or up 1o a solid
te) Class [ liquids siadl not be dispensed by applying pressure to petition less than 4 feet above the base. o=
drums. barreis and sumiisr containers. Approved pumps waking suction cated above the nozzie merton Jevel and
through the top of the wontainer or approved self—losing faucets shall be M;:tbl:"'of any gasketed jont, bose or
2 Withm 18 inches horizontally in sl direc—
(f) The dispensing wnit and its piping., except those attached to contain- uons from the Division | -r; :uhin the
ers. shall be mounted aa a concrete island or protecied against collision enciosure, "
damage by suitable means. If locsted indoors. the dispensershail aisobe ~ Ousdoor 2 g‘mw‘?;m;ﬁ;';ﬂ“nﬁ
mounted eitheron a concrete island or protecied againstcollisiondamage  1NDOOR
by suitable means and shall be located in & position where it cannot be with Mechanical 2 Up 1 18 inches sbove grade or Ventilauon
struck by a vehicle that is out of control descending aramp or othersiope. z’: o"":':;;':"“'zo feet honzonaly of any
Hisrony with Gravity Ventilaion 2 UPw I8 inches above grade or floor level
i A d of ‘77 (b) and (c) filed 3-3-77; effective thirueth day within 25 feet horizontaily of any edge of
thereafter (Register 77, No. 10). enciosure.
DISPENSING UNTTS, o )
§ 5574, Electrical Equipment. OVERMEAD TYPE 1 Within the dispenser enclosure and 18 in
ta) This Section shadl apply to arcas where Class I liquids are stored, ches in all direcuons from the enclosure
. - where not surtably cut off by ceiling ar wall.
handled or dispensed. ¥or areas where Class I or Class III liquids are All electrical qw, integral with the
sored, handled or dispensed. the clecirical equipment may be installed dispensing hose or goru €. I
H i i i i ; _ 2 An area di e b lly in al
m .:tl!:_ ::,m“;:m of the California Electrical Safety Or et :y "':c '::,D";:" | .:‘ i
. exiending ow this classifiedarca.
(b) All eiectrical equnpment and wiring shall be of a type specified by 2 Uptolg negl:-bove grade level within 20
wnd shall be instailed im accordance with the California Electrical Safety feet honzontally measured from 1 ver
Orders. All electricak equipment integral with the dispensing hose or :':a:m the edge of any dispenser
nozzle shall be suitabie for use in Division 1 locations.
(c) Table FL-9 shali bz used to delineate and ciassifv aress for the pur-  REMOTE PUMP—
posc of installstion of chectrical equipment under normal circumstances, OUTDOOR ! :;’;'"; x&m‘mmﬂﬁo
Aclassified area shalk potextend beyond an unpierced wall, roof or other feet from any edge of pump.
solid partition. 2 'Wﬁ'n} feerof n:y he:geof p;:sn:c:mn::g
; i s : : in all direcvons. up w0 es above
td) The area classifications lulefi in (c) sha_ll be based on the premise fe level within 10 feet horizontally from
that the inswallation meets the applicable requirements of these orders in mny edge of pump.
all respects. (Tide 24, T8-5574)
- Dg.OFE PLMP—= 1 Entire area within any pit
| . . N ( .
1. Q;mrnmem filed 7-05-76; effective thzrueth day thereafier (Register 76, No. 2 Within § feet of any edge of pum. extending
- inll drecions. Alio up1o Jfeetabove loor
Table FL-9 or grade level wi eet horizonally
Electrical Eqmpment Classified Areas—Service Stations fror any edge of pump.
LUBKICATIO\ OR SERV-
Class I. ICE ROO!

) Group D Exent of WITH DISPF.NSING 1 Any pit within any unventilated arca.
Location Duvigion Classified Area 2 Any pit with ventilauon. floor
UNDERGROUND TANK : level :x‘,ﬂ“; }:l hwmlty fmm‘l’lubrr.‘l-
Fill Opening 1 Any pit, box or space below grade kevel, any uoe pit

pan of which is within the Division | or 2
classeficd arca. L DISPENSER FOR CLASS l . . .
2 Up 1o 18 inches above level withins  LIQUIDS Within 3 feet of any fill or dispensing point,
baamdl:ﬁ;dumo eet froms bosef;llr extending m sl] directions.
connecuion and within a horizontal redius
S feet from a ughi fill connection. LUBRICATION OR SERV-
Vent Discharging 1 Within 3 feet of open end of vent, ICE ROOM—WITHOUT
Upward ding in al} d DISPENSING Entire area within any pit used for jubrica—
2 Ares between 3 feet and $ feet of open end Uan or samilar services where Class | liquuds
of vent, extending in sll directions. may be released.
2 Aresup 10 18 inches sbove any such pit, and
DISPENSING UNITS m ;‘ dum of 3 feet honzomally
(except overbead-type: m of the pit.
Pits 1 Any pit. box or space below grade level, any i
part of which is within the Division 1 or 2 SPECIAL ENCLOSURE INS-
classified area IDE BUILDING PER SEC-
TION 5367 1 Entire enclosure.
SALES. STORAGE AND
REST ROOMS non  If there is any opening 10 these class~rooms
clas~ within the extent of a Division | ares. the en-
sified tire room shail be classified as Divisson 1.
Page 1011 14-1-90)
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§ 5575. Heating Equipment.

(2) Heating equipment may be installed in the conventional manner ex-
cept as provided in (b), {¢). (d), or (e).

(b) Heating equipment may be installed in s special room separated
from an area ciassified as Division | or Division 2 in Table FL-9 by walls
having a fire-resistance rating of at least one hour and without any open-
ings in the walls within 8 feet of the floor into an area classified as Divi-
sion | or Division 2 in Table FL-9. This room shail not be used for com-
bustible storage, and all air for combustion purposes shall come from
outside the building.

(¢) Heating equipment using gas or oil fuel may be installed in the lu-
brication or service room where there is no dispensing or ransferring of
Class | liquids provided the bottom of the combustion chamber is at least
18 inches above the floor and the heating equipment is protected from
physical damage.

(d) Heating equipment using gas or oil fuel listed for use in garsges
may be instalied in the lubrication or service room where Class I liquids
are dispensed provided the equipment is instalied at least 8 feet above the
floor.

(e} Electrical heating equipment shall conform to Section 5574. (Tite
24, T8-5575)

Huisrony

1. Amendment filed 7-16-76; effective thirtieth day thereafier (Register 76, No.
29).

§ 5576. Fuel Delivery Nozzles.

(a) A listed manual or automatic~ciosing type hose nozzie shall be pro-
vided on dispensers used for the dispensing of Class I liquids.

(b) Overhead—type dispensing units shall be provided with a listed au-
tomatic-closing type hose nozzie valve without a latch—open device.

(1) A listed automatic—ciosing type hose nozzie valve with latch~open
device may be used if the design of the system is such thai the hose nozzie
valve will ciose automatically in the event the valve is released from a fill
opening or upon impact with a driveway.

(c) Dispensing nozzles used at marine service stations shall be of the
automatic~ciosing type without s latch-open device.

td) Manual-closing type valves shall be held open manually during
dispensing. Automatic~ciosing type valves may be used in conjunction
with an approved laich—open device.

Excermon: Nozzies which are an imegral part of 1 gasoline vapor recovery sys-
tem. certified by the State Air Resources Board and the State Fire Marshal pur-

suant Lo the provisions of Secuons 41954 through 41961, inclusive, of the Califor-
nis Health and Safety Codes.
Nore: Authonty and reference ciied: Section 142.3, Labor Code.
Hisroay
1. Amendment filed 3-3-77; effective thirueth day thereafier (Register 77, No.
10).

2. Amendment filed 5-12-83; effective thirteth day thereafter (Regiser 83, No.
20).

§ 5577. Dispensing into Portable Containers.

(2) No delivery of any Class ] or Class II liquid shall be made into por-
table containers uniess the container is constructed of metal or is ap-
proved for such use, has a tight ciosure and is fitted with spout or so de-
signed that the contents can be poured without spilling.

Nore: Authornty cited: Section 1423, Labor Code. Reference: Section 142.3, La-
bor Code.
Hisrory
1. Repenier of subsection (b) filed 9-18-80; effective thirtieth day thereafter
(Regiswer 80, No, 38).

§ 5578. Attendance or Supervision of Dispensing.

(8) The provisions of Section 5566(a) shall not prohibit the wemporary
use of movable tanks in conjunction with the dispensing of flammable or
combustible liquids into the fuel tanks of motor vehicies or ather motor-
ized equipment on premises not normally accessible to the public.

(b) The provisions of Section $566(a) shall not prohibit the dispensing
of Class I and Class [I liquids in the open from s tnk vehicle 1o a motor
vehicle. Such dispensing shall be permitted provided:
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(1) The dispensing is done on premises not open to the public.
(2) The dispensing hose does not exceed 50 feet in length.
(3) The dispensing nozzle is s listed sutomatic~closing type.
Nore: Authority snd reference cited: Section 142.3, Labor Code.
Hisomy
1. Amendment filed 5~12-83; effective thirtieth day thereafier (Register 83, No.
20).
2. Amendment filed 12-12-84; effective thirtieth day thereafier (Register 84, No.
50).

§ 8579. Orainage and Waste Disposai.

() Provision shail be made in the area where Class I liquids are dis-
pensed to prevent spilled liquids from flowing into the interior of service
station buildings. Such provision may be by grading driveways, raising
door sills, or other equally effective means.

(b) Crankcase drainings and flammable or combustible liquids shall
not be dumped into sewers, streams or adjoining property. but shall be
stored in tanks or drums outside any building until removed from the
premises.

§ 5580. Sources of ignition.

In addition to the previous restictions of this Article the following
shail apply: There shall be no smoking or open flames in the areas used
for fueling, servicing fuel sysiems for intemal combustion engines, re-
ceiving or dispensing of Class I and Class II liquids. Conspicuous and
legible signs prohibiting smoking shall be posted within sight of the cus-
tomer being served. The motors of all equipment being fueled shali be
shut off during the fueling operation except for emergency gencraxs, -
pumps, eic., where continuing operstion is essential.

§ 3581. Fire Control.

Each service station shall be provided with at least one fire extinguish-
erhaving a minimum classification of SB, C located so that an exunguish-
er will be within 100 feet of each pump, dispenser, underground fill pipe
opening, and lubrication or service room.

Articie 145. Tank Storage

§ 5583. Matoriais.

(a) Tanks shall be built of steel except as provided in (b) through (d).

(b) Tanks may be built of materiais other than sicei:

(1) If required by the properties of the liquid stored. In case of doubt,
the suppiier. producer of the flammabie or combustible liquid, or other
competent authority should be consuited as to the suitability of the mate-
rial of construction to be used.

(2) For installation underground;

(3) If used for the storage of Class IITB liquids aboveground in arcas
not exposed toa spill or ieak of 3 Class | or Class I liquid. If tanks storing
Class IIIB liquids are iocated where they are exposed to a spill or leak of
2 Class | or Class Il liquid, they shall be constructed in accordance with
Section 5585: or

(4) If used for the storage of Class IIIB liquids inside a building pro-
tected by an approved automatic fire extinguishing system.

(c) Tanks built of materials other than steel shall be designed wo specifi-
cations embodying principles recognized as good engineering design for
the material used.

(d) Unlined concrete tanks may be used for storing flammabie or com-
bustible liquids having a gravity of 40 degrees API or heavicr. Concrete
tanks vuhlpecnl lining may be used for other services provided the de-
sign is in accordance with sound engineering practice.

(e) Special engineering considerstion shall be required if the specific
gravity of the liquid to be stored exceeds that of water or if the tanks are
designed to contain flammable or combustibie liquids a1 2 liquid temper-
ature below zero degrees F.

§ 5584. Fabrication.
(a) Tanks may be of any shape or type consistent with sound engineer-

ing design.

4-1-90)

C.4=5



Title 8

General Industry Safety Orders

§ 5589

{b) Metal tanks shall be welded. riveted and cautked. or bolted. or con-
structed by use of & combination of these methods.

§ 5585. Atmospheric Tenks.

(&) Aunospheric tanks shall be built in accordance with approved stan-
dards of design. Atmospheric tanks may be built in accordance with:

{1) Underwriters’ Laboratories, Inc., Standard For Steel Aboveground
Tanks for Flammable and Combustible Liquids UL 142-1972: Standard
for Steel Underground Tanks for Flammable and Combustible Liquids,
ULS58-1972, or Standard for Steel Inside Tanks for Oil Burner Fuel,
ULS0~1968.

(2) American Petroleum Institute Standards No. 12A. Specification
for Oil Storage Tanks with Riveted Shells, Seventh Edition, September
1951 or No. 650. Welded Steel Tanks for Oil Storage, Fifth Edition 1973,

(3) Amencan Petroleum Institute Standards No. 12B. Specification
for Bolted Production Tanks, Eleventh Edition, May. 1958 and Supple-
ment I, April. 1962; No. 12D, Specification For Large Welded Produc-
ton Tanks. Seventh Edition. August, 1957 and Suppiement L. March,
1965; or No. 12F. Specification for Small Welded Production Tanks,
Sixth Edition, March, 1968. Tanks built in accordance with these stan-
dards shali be used only as production tanks for storage of crude petro-
jeum i oil-producing areas.

{b) Low pressure tanks and pressure vessels may be used as atmo-
spheric tanks.

(c) Atmospheric tanks shall not be used for the storuge of a flammable
or combustible Liquid at a temperature at or above its boiling point.

$5588. Low Pressure Tanks.
(a) The normal operating pressure of the tank shall not exceed the de-
_ sign pressure of the tank.

(b) Low pressure tanks shall be built in accordance with approved stan-
dards of design. Low pressure tanks may be built in sccordance with:

(1) Amencan Petrolcum Institute Standard No. 620, Recommended
Rules for the Design and Construction of Large, Welded., Low~Pressure
Storage Tanks. Fifth Edition 1973,

(2) The principles of the Code for Unfired Pressure Vessels, Section
VI, Division I of the ASME Boiler and Pressure Vessels Code, 1971
Edition.

{¢c) Atmospheric tanks built according to Underwriters’ Laboratories.
Inc. requirements in Section SS85(a) may be used for operating pressurcs
not exceeding 1 psig and shall be limited to 2.5 psig under emergency
venting conditions.

td) Pressure vessels may be used as low pressure wtanks.

§5587. Pressure Vessels.

{2) The normai operating pressure of the vessel shall not exceed the de-

sign pressure of the vessel.
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{b) Storage tanks designed 1o withstand pressures above 15 psig shall
meet the requirements of the Unfired Pressure Vessel Safety Orders.

§ 5588. Provisions for internal Corrosion.

When tanks are not designed in accordance with the American Petro-
leum Institute. American Society of Mechanical Engineers or the Under-
writers' Laboratories. Inc. Standards. or if corrosion is anticipated be-
yond that provided for in the design formulas used. additional metal
thickness or suitable protective coatings or linings hall be provided 10
compensate for the corrosion loss expected during the design life of the
wnk.

§ 5589. instalistion of Outside Aboveground Tanks.

(a) Every aboveground tank for the storage of Class L Class [T or Class
A liquids, except those Liquids with boil-over characteristics and un-
stable liquids, operating at pressures 0ot in excess of 2.5 paig and de-
signed with a weak roof—to-shell seam or cquipped with emergency
venting devices which will not permit pressures 1o exceed 2.5 psig. shall
be located in accordance with Tabie FL~10.

(1) For the purpose of this Section, a floating roof tank is one which
incorporates a pontoon or double deck roof in an open top tank in accor-
dance with AP] Standard 650, or one which incorporates an internal ali-
metal (except for seals) floating cover with & fixed metal roof with ade-
quate ventilation a the esves of the toof. Tanks with internal floating
covers incorporsting nonmetallic construction. such as plastics, shall be
treated as cone roof tanks.

(b)Every aboveground tank for the storage of Class L Class I orClass
I A liquids. except those liquids with boil-over characteristics.snd un-
stabic flammabie or combustible liquids. operating at pressures exceed.-
ing 2.5 psig or equipped with etergency venting which will permit pres-
sures 1o exceed 2.5 psig shall be located in accordance with Table FL~11.

1c) Every sboveground mnk for the storage of Class L. Class If or Class
1A liquids with boil-over charscteristics shall be located in accordance
with Table FL~-12.

(d) Every aboveground tank for the storage of unstable liquids shall be
located in accordance with Table FL~13.

(¢} Every aboveground tank for the storage of Class IIIB liquids, ex-
cluding unstable liquids, shall be located in sccordance with Tablc FL~14
except when Jocated within & diked area or drainage path for & ank or
tanks storing 8 Class | or Class I liquid. When a Class IIIB fiquid storage
tank is within the diked arca or drainage path for a Class or Class 1 lig-
uid. (a) or (b) shall apply.

() Reference minimum distances for usc in Tables FL~10 to FL~13,
inclusive.

¢g) Where end failure of horizonal pressure tanks and vessels may ex-
pose property, the tank shall be placed with the longitudinal axis perallel
to the nearest important building.
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Tabie FL~11
Misinaw Qistsare
Feet Frome Minious Distance
ST e
2y or
Npe o & Sde From Nearest Emportant
;t Protecton d.m"m.,- Aalding
Protection  |% times Toble FL-IS i% time Toble FL-13
for bust shalll not be les but shall not be los
Exposures tham 5 fent thes 13 feet
Asy Type
None 3 timpes Table FL-1S 1% times Table FL/1S
but shell not be lew bt shall not be les
thea 30 feet thas 5 feet
Table FL-12
Afinimenw Distnace i
Feet From Property Sbinimun Distaace i
Line Which May 8o Feot From \earrmt Side
Bt Upon, lnchedieg o Ay Pobsic Wey or
Npeof the Oppostr Sde From \rurest [portent
Tand Protecton  of 5 Public Wer Aaiding
Proiction  \ times diameter of X times ciammeter of
for tank but need not task but neod not
Exposures  escowd 90 feet escand X0 foet
Flosting
Rool
\one Dismeter of tank but W times diacneter of
need not exceed 173 tank but need not
et exceed 10 foet
Approved  Dismeter of tank but 4 times dismater of
foum or need not exceed 173 tank but need not
inerting et excoed 0 foet
systemn
Fixed
Roof .
Protection 2 times diameter of %, tiraes ciemeter of
for tank but ased tank but ored aot
Erposares ot esresd 350 feet exeend 120 fost
4 times dismetey of ¥ times dismeter of
tank but need not tank but seed not
None excend IS0 feet eaceed 10 feet
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Table FL-13
——-———_——-———'-'_————w
Minisuy Distaacy i
Fewt o Property Animun Distanve in
Line Wiich Moy A Feet bom Nearew Sice
Sk Upos, lnciuding of Asy Pubie Way or
Tipwof the Oppasite Side From Nesrsst knpartent
Tand Prolecoion  of o Public Way Saiding
Tank prosacted
with sy one
of the
followmg:
Approved
waler sprvy,
Horizontal Approved  Table FL-1S but ot Not less than 25 fost
and Vertical merting,  lem then #5 foet
Tenks With Approved
Emergency oaulation
Retief od
Venting o refrigeration.
Permit Approved
Presaure barvicade
Not in
Encess of
L5 peig Protection 2% times Table FL IS Not less thas 50 feet
for but act less then 30
Expoazes fest
None S times Table FL 13 Not less than 100 feet
but not bess than 10D
foet
Tmk
Protected
Wb Any One
of the
Following £ times Table FL-13 Not lesy then 50 feet
Approved  but not bem then
wvanr grey, 9 foet
Horizontal Approved
With Approved
Emargency amaiation
Rebief ad
Venting to refrigeration,
Permit Approved
Preware barricade
Over 28
peig
Protection ¢ times Table FL-1S Not less than 100 feet
for but not loss than
Expomres 100 foet
None 8 times Table FL-15 Not less than 150 feet
but not tess than
190 fout

B e — ———  —
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Tuble FL-14
Alinioun Oitanre » Minines Disare w
Kevt o Properey Feet fom Nrarew
Line Whirh Moy Br Daib Side of Any Pubiic
Copunsty Callow Upsn. inciuding the Noy or fum Newret
Oppomie Sodv of « lmparsant Building
Pubdic Wor
12000 or les ) s
11001 10 30000 10 s
30,001 to 30.000 10 10
80,001 to 100000 13 10
100001 or move 13 18
Table F1-13
Alininew Ditsnce » Aininaw Distance n
Foet bom Proprety Fevt um Nowrent
Ling Which Moy Br Buk Side of Amy- Pabe
(apuniy Tand Upon. lnchuding tir Wiy @ from Newrew
Callons Oppuuite Sde of 4 Impartase Subding
Akl Wev
2713 or less ) L]
278 to TS0 10 H -
T3} to 12000 18 ]
1200} to 30,000 0 L]
30,001 to 30,000 k) 10
30,001 1o 100,000 5 13
100,001 to 800,000 a0 b~}
900,001 to 1.000.000 100 38
1000001 to £.000,000 13 “S
2,000,001 to 3,000,000 16 35
3,000.00! or more 1™ [

NoTe: Authonty cited: Section 142.3, Labor Code.
Hisrory
1. Amendment of subsection (¢) and Table FL~1] filed 12-19-78; effective thir-

ueth day thereafier (Register 79, No. 1),

§ 5590. Specing (Sheil-to-Sheil) Between Aboveground
Tanks.

(a) The distance between any two flammable or combustible liquid
storage tanks shall not be less than three feet.

(b) Except as provided in (c), the distance between any two adjacent
tanks any one of which stores Class I, Class [I or Class IIIA liquids shall
not be less than one~sixth the sum of their diameters. except when the di-
ameter of one tank is less than one-half the diameter of the adjacent tank,
the distance berween the two tanks shall not be less than one—half the di-
ameter of the smaller tank. Tanks used only for storing Class [TIB liquids
may be spaced as provided in (a) uniess within a diked area or drainage
path for a tank storing a Class I or Class II liquid.

(¢} Crude petrot tanks at production facilities in isolated locations
having capacitics not exceeding 126,000 gallons (3.000 barrels), need not
be scparated by more than three feet.

{d) For unstable flammable or combustible liquids, the distance be-
tween such tanks shall not be less than one—haif the sum of their diame-
ters.

(¢) When tanks arein a diked area containing Class | or Class [ liquids.
or in the drainage path of Class I or Class I liquids. and are compacted
in three or more rows or 1n an irregular patern, greater spacing ot other
means shall be provided to make inside tanks accessibic for fire fighting

purposes.
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() The minimum separation between a liquefied petroleum gas co -
winerand a lammable or combusuble liquid storage tank shallbe 20fec .
except in the case of flammable or combustible liquid tanks operating
pressures exceeding 2.5 psig or equipped with emergency venting whic
wil] permit pressures 10 exceed 2.5 psig in which case the provisions
ta)and (b)shall apply. Suitable means shall be taken to prevent the acc -
mulation of {lammable or combustible liquids under adjacent Jiquefis
petroleum gas containers such as by diversion curbs or grading. Wh
flammable or combustibie liquid siorage tanks are within a diked ar
the liquefied petroleum gas containers shall be outside the diked area a
at least 10 feetaway from the center line of the wall of the diked area. T
foregoing provisions shail not apply when liquefied petroleum gas co -
tainers of 125 gallons or lesscapacity arc inswalled adjacent 1o fuel oilsu -
ply tanks of 660 gallons or less capacity.

§ 5591. Location of Outside Aboveground Tanks with
Mpoct to important Bulldings on Same

—

—

[T

Every oumde aboveground tank shall be separated from imporu:
buxldu\gson the same property by distances not less than those specifi
in Section 5589a) through (). whichever is applicable. The appropri:
distance column in Tables FL~10 through 15 that shall be used shall
the one reading: “Minimum Distance in Feet from Nearest Side of a P1
lic Way or from Nearest Important Building.”

Norte: imponant buildings are those build mgs containing employees, flammat »
or explosives.

T A0 Q=

[

C.4-10




§ 5592

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 8

§ 5592. Normal Venting for Aboveground Tankas.

ta) Atmosphenc storage tanks shall be adequatelv vented to prevent
the development of vacuum or pressure sufficient to diston the roof of
a cone roof tank or exceeding the design pressure in the case of other at-
mosphenc tanks. as a result of filling or emptying, and aunosphernic tem-
perature changes.

by Normal vents shall be sized either in accordance with the American
Petroleum Institute Standard No. 2000, Venting Atmosphernic and Low-
Pressure Storage Tanks. 1968. or other accepted standard. or shall be at
least as large as the filling or withdrawal connection, whichever is larger
but in no case less than | 1/4-inch nominal inside diameter.

tc) Low=-pressure tanks and pressurc vessels shall be adequately
vented to prevent development of pressure or vacuum, as a result of fill-
ing of emptying and aunosphernc e mperature changes. from exceeding
the design pressure of the tank or vessel. Protection shall also be provided
1o prevent overpressure from any pump discharging 1nto the tank or ves-
sel when the pump discharge pressure can exceed the design pressure of
the tank or vessel.

(d) If any tank or pressure vessel has more than onc fill or withdrawal
connection and simuitaneous filling or withdrawal can be made. the vent
size shall be based on the maximum anticipated sumuitaneous flow.

e} The outet of all vents and vent drains on tanks equipped with vent-
ing to permut pressures exceeding 2.5 psig shall be armanged to discharge
tn such a way as to prevent localized overheating of or flame umpinge-
ment on any part of the tank. in the event vapors from such vents are ig-
nited.

(f) Tanks and pressure vessels storing Class 1A liquids shall be
equipped with venting devices which shall be normally closed except
when venting to pressure or vacuum conditions. Tanks and pressure ves-
sels storing Class [B and IC liquids shall be equipped with venting de-
vices which shall be normally closed except when venung under pressure
or vacuum conditions. or with approved flame arresters. Tanks of 3.000
bbis. capacity or less containing crude petroleum in crude—producing
arcas: and. outside aboveground atmosphenc tanks under 1.000 gallons
capacity containing other than Class LA flammable liquids may have
open vents. (See Section §594¢b).)

(g) Flame arresters or venting devices required in tf) mayv be ominted
for IB and IC liquids where conditions are such that their use may. in case
of obstruction, resuit in tank damage. Liquid properties justifving the
omussion of such devices inciude, but are not limited to, condensation.
corrosiveness. crystallizatuon, polymenzation. freezing or plugging.
When any of these conditions exist. consideration may be given to heat-
ing. use of devices emploving special matenals of construction, the usc
of liquid seals, or inserung.
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§ 5583. Emergency Reliet Venting tor Fire Exposure for
Aboveground Tanks.

(a) Except as provided in (b). every aboveground siorage tank shall
have some form of construcuon or device that will relieve excessive 1n-
ternal pressure caused by exposure fires.

(b) Tanks larger than 12.000 gallons capacity storing Class 1B liquids
and not within the diked area or the drainage path of Class | or Class II
liquids do not require emergency relief venung.

(c) in a vertical tank the construcuon referred (o tn (a) may take the
form of a floating roof, lifter roof. a weak roof-to—shell seam. or other
approved pressure relieving construction. The weak roof-to—shell scam
shall be constructed to fail preferential (o any other seam.

1d) Where enure dependence foremergencyrelief is placed upon pres-
sure relieving devices. the total venting capacity of both normal and
emergency vents shall be enough to prevent rupture of the shell or botom
of the tank if vertical. or of the shell or heads if horizontal. If unstable lig-
uids are stored, the effects of heat or gas resulting from polymenzation.
decomposition. condensation, or self-reactivity shall be taken into ac-
count. The total capacity of both normal and emergency venting devices
shall be not less than that derived from Table FL~16 except as provided
int(f)org). Suchdevice may be a self—closing manhole cover. or one us-
ing long bolts that permit the cover to Lift under internal pressure. or an
additional or larger relief valve or valves. The wetted area of the tank shall
be calculaied on the basis of 55 percent of the totai exposed area of 2
sphere or spheroid. 75 percent of the total exposed area of a horizontai-
tank and the first 30 feet above grade of the exposed shellarea of a vertical
tank. =

«e) For tanks and storage vessels designed for pressures over 1 psig,
the total rate of venting shall be determined in accordance with Table
FL~16. except that when the ex posed wetted area of the surface 1s greater
than 2.800 sq. fi.. the total rate of venting shall be in accordance with
Table FL~17 or calculated by the following formula:

CFH - 1,107 A"
Where:
CFH =~ venting requirement. in cubic feet of free air per hour.
A = exposed wetted surface, in squarc feet.
The foregoing formula is based on Q «~ 21,000 A*¥

£ The total emergency relief venting capacity for any specific stable

liquid may be determined by the foliowing formula:

1337

LVM.

V = cubic feet of free air per hour from Table FL~16.

L = latent heat of vaporization of specific liquid in BTU per pound.
M = molecular weight of specific liquids.

Cubic feet of free air per hour = V

&= 1-90)
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Tobte FL-9
Wetthed Ares Vorsus Cuble Foot Free Alr Por Mewr ¢
(1.7 paig ane or'7.)
Sq. A, CF¥H Sq. P, CFH 3 M CFH
0 21,100 200 £11.000 1,000 324,000
k 31,600 £30 236,000 1.900 857,000
© @100 300 $08.000 1.400 587,000
0 52,700 330 88,000 1.800 814,000
(] 83,200 400 312000 1,800 838,000
T T3.700 300 134,000 £.000 62.000
80 84,500 00 394.000 2,400 T04.000
90 94,800 700 <SA.000 2500 742.000
100 108.000 800 452000 wee (¢)
120 198,000 900 @000
140 147000 1,000 524.000
160 168,000
180 190,000
200 211000
¢ interpolute for intermediste values.
Toble PL-1?
5q. FY. CFH Sq. P CFH
2800 74000 9,000 1,500,000 -
3,000 786,000 10,000 £.110.000 X
3500 882,000 15,000 £.540.000 —
4000 998,000 20,000 3.7%0.000
4,500 1,100,000 23,000 4,470,000
$.000 1,230,000 30,000 $,190,000
6,000 1,300,000 38,000 $.500,000
1,000 1,570,000 40,000 6,570,000
8.000 1,760,000

(g} For tanks containing stable liquids. the required air-flow rate of (d)
or () may be muluplied by the appropnate factor listed in the following
schedule when protection 1s provided as indicated. Only one factor may
be used for any onc tank.

5 For drainage in accordance with Section 5595:b: for tanks over 200

square feet of wetied arca.

-3 For approved water spray in accordance with Suandard for Water
Spray Fixed Systems for Fire Protecuon. NFPA No. 15, and
dratnage in accordance with Section 55951b).

.3 For approved insulation in accordance with (g) 1).

.15 For approved water sprav with approved insulation in accordance

with (g) 1} and drainage in accordance with Section 5595(b).

(1) Insulation svstems for which credit is taken shall meet the follow-
ing performance criteria and shall be subject toapproval of the authonity
having jurisdiction:

(A) Remain in place under fire exposture conditions.

(B) Withstand dislodgment when subjected to hose stream impinge-
ment during fire cxposure. This requirement may be waived where use
of solid hose streams is not contemplated or would not be practical.

1C) Maintain s maximum conductance value of 4.0 Bw's per hour per
square foot per degree °F (Buvhrssq.fi./ °F) when the outer insulation
Jjacket or cover is ata iemperature of 1.660° F and when the mean wmper-
ature of the insulation is 1,000° F.

(h)The oudet of all vents and vent drains on wanks equipped with emer-
gency venling to permit pressures cxceeding 2.5 psig shall be arranged
todischarge in such a way as 10 prevent localized overheating of or flame
impingement on any part of the tank. in the event vapors from such vents
are ignited.

(1) Each commercial lank venting device shail have stamped on it the
opening pressure, the pressure at which the valve reaches the full open
position and the flow capacity at the latter pressure. If the siant to open
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pressure is less than 2.5 psig and the pressure at full open position is great-
er than 2.5 psig. the flow capacity at 2.5 psig shall also be samped on the
venting device. The flow capacity shall be expressed in cubic feet per
hour of air at 60 F. and 14.7 psia.

(1) The flow capacity of tank venting devices under 8 inches in noou-
nal pipe size shall be determuned by actual test of each type and size of
vent. These flow tests may be conducied by the manufacuurer if certified
by a qualified imparual observer, or may be conducied by s qualified im-
partial outside agency. The flow capacity of tank venting devices 8 inches
nominai pipe size and larger. including manhole covers with iong bolts
orequivalent. may be calculated provided that the opening pressureis ac-
tually measured. the rating pressure and corresponding (ree orifice area
are stated, the word “caiculated ™ appears on the nameplate. and the com-
putation 1s based on a flow coefficient of 0.5 applied to the raed orifice
area.

12) A suitable formula for this caiculation is:

CFH = 1.667 CAV(P, - P,}

where CFH » venting requirement in cubic feet of free air per hour
C¢ = 0.5 tthe flow coefficient)
A = the orifice are in 5q. in.
P, = the absolute pressure inside the tank in inches of water
P, = the absoluie atmosphenc p ¢ outside the tank in
inches of water

§ 5504. Vent Piping for Aboveground Tanks.
(a) Vent piping shall be constructed in accordance with Articie 146.
(b} Where vent pipe outiets for tanks storing Ciass | liquids are adja-
cent 1o buildings or public ways. thev shail be locaied so that the vapors
are released at a safe point outside of buildings and not iess than 12 feet
above the adjacent ground ievel. In order 10 aid their dispersion, vapors

14190}
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shall be discharged upward or horizontally away from closely adjacent
walis. Vent outlets shall be located so that flammabic vapors will not be
trapped by eaves or other obstrucuons and shall be at least five feet from
building openings.

(¢) The manifolding of tank vent piping shall be avoided except where
requred for special purposes such as vapor recovery, vapor conservation
or air polluuon contol. When tank vent piping is manifolded, pipe sizes
shall be such as to discharge. within the pressure limitations of the sys-
tem, the vapors thev may be required to handle when manifolded tanks
are subject to the same fire exposure.

(d) Vent piping for tanks storing Class I liquids shall not be manifolded
with vent piping for tanks stonng Class If or Class Il liquids unless posi-
tve means are provided to prevent the vapors from Class I liquids from
entering tanks storing Class [1or Class III liquids. to prevent contamuna-
uon and possible change in classification of the less volatile liquid.

§ 55985. Drainage, Dikes and Walls for Aboveground
Tanks.

ta) The area surrounding a tank or group of tanks storing Class I. Class
I or Class [IIA liquids shall be provided with drainage as in (b), or shall
be diked as provided in (c). to prevent accidental discharge of liquid from
endangenng employees or facilities. Tanks storing Class [IIB liquids do
not require drainage or dikes.

(b) Where protection is by means of a natural or man-made drainage
system. such sysiems shall comply with the following:

1) A slope of not less than | percent away from the tank toward the
drainage system shall be provided.

(2) The drainage svstem shall terminate in vacant land or other area or
inan impounding basin having a capacity not smaller than that of the larg-
esttank served. This termination area and theroute of the drainage system
shall be so located that. if the flammable or combustible Liquids in the
drainage system are ignited. the fire will not seriously ex pose tanks orad-
joining property.

(3) The drunage system. including automatic drainage pumps, shall
not discharge to adjoining property, natural watercourses, public sewers,
or public drains uniess the discharge of flammable or combustible liquids
would not constitute a hazard. or the system is 3o designed that it will not
permit flammable or combustible liquids to be released.

{c) Where protection is accomplished by retaining the liquid around
the tank by mcans of a dike. the volume of the diked area shall comply
with the following requirements:

(1) The volumetric capacity of the diked area shall not be less than the
greatest amount of liquid thatcan be released from the largest tank within
the diked area. assuming a full tank. To allow for volume occupied by
anks. the cspacity of the diked area enclosing more than one ank shall
be calculated after deducting the volume of the tanks, other than the iarg-
est tank. below the height of the dike.

(2) Walls of the diked area shall be of earth, steel. concrete or solid ma-
sonry designed to be liquid—tight and to withstand a full hydrosiatic head.
Earthen walls 3 feet or more in height shall have a fla1 section at the top
not less than 2 feet wide. The slope of an earthen wall shall be consistent
with the angle or repose of the material of which the wall is constructed.
Diked areas for tanks containing Class I liquids located in extremely po-
rous soils may require special treatment to prevent seepage of hazardous
quantities of liquids to low lving arcas or watcrways in case of spills.

(3)Except as provided in 14) below, the walls of earthen dikes shall be
restricted (0 an average interior height of six feet above interior grade.

(4)Dikes may be higherthan an average of six feet above interior grade
where provisions are made for normal and necessary emergency access
0 tanks, valves and other equipment, and safe egress from the diked en-
closure.

(A) Where the average height of the dike containing Class I liquids is
over 12 feet igh, measured fromintenor grade. or where the distance be-
tween any tank and the top inside edge of the dike wall is less than the
height of the dike wall. provisions shail be made for normal operation of
valves and for aceess to tank roofis) without entering below the top of the
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dike. These provisions may be met through the use of remote operated
valves, elevated walkways or similar armangements.

(B) Piping passing through dike walls shall be designed 1o preventex-
Cessive stresses as a result of settlement or fire exposure. .

(C) The minimum distance between tanks and toe of the interior dike
walls shall be five feet.

15) Where provision is made for draining water from diked areas.

drainage shall be provided at a uniform siope of not less than one percent

away from tanks toward a sump. drainbox or other safe means of disposal
located at the greaiest pracucal distance from the tank. Such drains shall
normally be controtied in a manner 30 as to prevent flammable or com-
bustible liquids from entering natural water courses. public sewers. or
public drains. if their presence would constitute 8 hazerd. Control of
drainage shall be accessible under fire conditions and outside the dike.

16) No loose combustible material, empty or full drum or barrel. shall
be permitted within the diked area.

(7) Each diked area containung two or more tanks shall be subdivided
preferably by drainage channels or at least by intermediate curbs 1n order
to prevent spills from endangering adjacent tanks wittun the diked arca
as follows:

A} When storing normaily stable liquids in vertical cone roof tanks
construcied with weak roof-to—-shell seam or approved floating roof
tanks or when storing crude pegoleum in producing arcas in any type of
tank. one subdivision for each tank in excess of 10,000 bbis. and one sub-
division for each group of tanks (no tank exceeding 10.000 bbls. capac- -
ity) having an aggregate capacity not exceeding 15.000 bbis. -

(B) When storing normally stsble flammable or combustible LdTds
in tanks not covered in subparagraph (1), one subdivision for each tank
in excess of 100.000 galions 12.500 bbls.) and one subdivision for cach
group of tanks (no tank exceeding 100.000 gallons capacity) having an
aggregalte capacity not excecding 150,000 gailons 13.570 bbls.).

1C) When storing unstable liquids in any type of tank. one subdivision
for each tank excepi that tanks instalied in accordance with the drainage
requirements of the Standard for Water Spray Fixed Systems for Fire
Protection. NFPA No. 15-1973, shall require no additional subdivision.
Since unstable liquids will react more rapidly when heated than when at
ambient tempevatures, subdivision by drainage channels is the preferred
method.

(D) The druinage channels or intermediate curbs shall be located be-
rween tanks so as to take full advantage of the available space with due
regard for the individual tank capacities. Intermediate curbs. where used.
shail be not less than 18 inches in height.

§ 5596. Tank Openings Other Than Vents for
Aboveground Tenks.

{2) Connections for all 1ank openings shall be vapor~tight and liquid-
tight.

(b) Openings for gaging on tanks storing Class I Liquids shall be pro-
vided with a vaporught cap or cover. Such covers shali be closed when
not gaging.

(¢) For Class IB and Class IC liquids other than crude oils, gasolines
and asphalts. the fill pipe shail besodesigned and installed as to minimize
the possibility of generating static electricity. A fill pipe entering the top
of a tank shall terminate within six inches of the bortom of the tank and
shall be insulied to avoid excessive vibration.

(d) Filling and emptying connections for Class L Class II and Class
IIIA liquids which are made and broken shall be located outside of build-
ings at a location free from any source of ignition and not less than five
feet away from any building opening. Such connections for any liquid
shall be closed and liquid-tight when not in use and shall be properiy
identified.

Norte: Authority cited: Secuon 1423, Labor Code. Reference: Section 142.3,La.
bor Code.
Histony
1. Repesier of subsecuons (b) and ¢ and consecyuve relenening of subsecuons
(d(M filed 9-18-80; effecuve turueth day thereafier (Register 80, No. 38).
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§ 5597. Installation of Underground Tanks.

(a) Excavation for underground storage tanks shall be made with due
care to avoid undermining of foundstions of existing structures. Under-
ground tanks or tanks under buildings shall be 30 located with respect to
existing building foundatons and suppons that the loads carried by the
later cannot be transmutted to the tank. The distance from any part of a
tank storing Class 11iquids 10 the nearest wall of any basement or pit shall
be not less than one fool. and to any property line that may be built upon,
not less than three feet. The distance from any part of a tank storing Class
1 or Class [H liquids to the nearest wall of any basement. pit or property
line shall be not less than one foot.

(b)Underground tanks shall be set on firm foundations and surrounded
with at least six inches of noncorrosive, inent materials such asclean sand,
carth or gravel well amped in place. The tank shall be placed in the hole
with care since dropping or roiling the tank into the hole can bresk a weld,
puncrure or damage the tank or scrape off the protective coating of coated
tanks. Tanks shall be covered with a minirgum of two feet of carth, or
shall be covered with not iess than one foot of earth. on wp of which shall
be placed a slab of reinforced concrete not less than four inches thick.
When underground tanks are, or are likely to be. subjected to traffic. the v
shall be protected against damage from vehicles passing over them by at
least three feet of earth cover, or 18 inches of well-tamped earth, plus six
inches of reinforced concrete or eight inches of asphaitic concrete. When
asphaltic or reirforced concrete paving is used as part of the protection,
it shall extend at least one foot horizontally beyond the outline of the tank
tn all directions.

t¢) Corrosion protection for the tank and its piping shall be provided
by one or more of the following methods:

(1) Use of protective coatings or wrappings.

{2) Cathodic protecuon; or

{3) Corrosion resistant materials of construction.

Selection of the tvpe of protection 1o be empioved shall be based upon
the corrosion history of the area and the judgment of a qualified engineer.

§5598. Vents for Underground Tanks.

ta) Vent pipes from underground storage tanks storing Class I liquids
shall be so locared that the discharge point is outside of buildings. higher
than the fill pipe openung, and not less than 12 feet above the adjacent
ground level. Vent pipes shall not be obstructed by devices that will cause
excessive back pressure. Vent outlets shall be solocated and directed that
flammabic vapors will notaccumulate or travel 10 an unsafe location, en-
ter building operungs or be trapped under caves. Tanks containing Class
1A liquids shall be equipped with pressure and vacuum venting devices
which shall be normally closed exce pt when venting to pressure or vacu-
um conditions. Tanks storing Class [B or Class IC liquids shall be
equipped with pressure-vacuum vents or with approved flame arresters.
Tanks stonng gasoline are exempt from the requirements for pressure
and vacuum venting devices or flame arresiers provided the vent does not
exceed 3 inches in nominai inside diameter.

(b) Each tank shall be vented through pipingadequate insize to prevent
blow-back of vapor or liquid at the fill opening while tankis being filled.
Vent pipes shall be not less than 1 1/4-inch nomunal inside diameter. The
vent size depends upon the filling or withdrawal rate whichever is larger.
the vent line length and the tank design pressure. Vent piping sized in ac-
cordance with Table FL.~ 18 will prevent the pressure in the tank from ex-
ceeding 2.5 psig.
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§ 5600
Table F1L~18
Vent Line Diameters

Maximwn Flow Pipe Lengih *
GPM 50Feat 100 Feet 200 Feet
100 1 1/4=uch ! 1/4=inch 1 1/4=inch
200 1 1/4=ach 1 V/4=inch 1 1/4=inch
300 1 l/4=inch 1 1/4=-snch 1 172-inch
400 1 l/4=inch 1 172-uch 2-inch
500 1 1/2-inch 1 172=1inch 2=-inch
600 1 12-1nch 2-inch 2-uch
700 2-inch 2-inch 2-inch
200 2-inch 2-inch J-inch
900 2-inch 2-inch 3-inch
1,000 2-inch 2-inch 3-inch

* Vent lines of SO feet. 100 feet. and 200 feet of prpe plus 7 ells.

(¢) Vent pipes from tanks storing Class II or Class [II liquids shall ter-
minate outside of building and higher than the fill pipe opening. Vent out-
lets shall be above normal snow level. They may be fined with return
bends. course screens or other de vices to minimize ingress of foreign ma-
tenal.

(d) Vent piping shail be constructed in accordance with Article 146.
Vent pipes shall be 30 laid as to drain 1oward the tank without sags or traps
in which liquid can coliect. They shall be located so that they wili not be
subjected to physical damage. The tank end of the vent pipe shall enter
the tank through the top.

(e) When tank vent piping is manifolded. pipe sizes shall be such as
to discharge. within the pressurc limutations of the sysicm. the vapors
they may be required to handle when manifolded tanks are fil¥d simulta-
neously.

(D) Venipiping for tanks storing Class Iliquids shall not be manifolded
with vent piping for tanks storing Class T or Class [ liquids unless posi-
tive means asc provided to prevent the vapors trom Class [ liquids from
entering tanks storing Class II or Class [l liquids. to prevent contamina-
tion and possible change in classification of the less volatle liquid.

§5599. Tank Openings Other Than Vents for Underground
Tanks. '

(a) Connections for all tank openings shall be liquid—tight.

(b) Openings for manual gaging. if independent of the fill pipe, shall
be provided with a liquid—tight cap or cover. Covers shall be kept ciosed
when not gaging. If inside a building. each such opening shall be pro-
tected against liquid overflow and possible vapor release by means of a
spring loaded check valve or other approved device.

(¢) Fill and discharge lines shall enter tanks only through the top. Fill
lines shall be sloped 1oward the tank.

td) For Class B and Class IC liquids other than crude oils. gasolines
and asphaits. the fill pipe shall be sodesigned and installed as to minimize
the possibility of generating static electricity by termunating within six in-
ches of the bottom of the tank.

1¢) Filling and emptying connections for Class L. Class I or Class A
liquids which asc made and broken shall be located outside of buildings
al a location free from any source of ignition and not less than five feet
away from any building opening. Such connection for any liquid shail be
closed and liquid-tight when not 1n use and shall be properly identified.

§ 5600, instailation of Tanks inside of Buildings.
ta) Location. Tanks shall not be permitted inside of buildings except
a8 provided in Articles 142, 143, 144 or 148.
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b1 Vents Vents for tanks inside of buildings shall be as required in
Secuons 5592, 5593. 5594:b) and 5598 except that emergency venting
by the use o' weak roor seams on tanks shall not be perminted. Automatc
sprinkler svsterns designed in accordance with the requirements of the
Standard tor the Installation of Sprinkler Svstems. NFPA No. 13-1974
may be accepted as equivaient to approved water spray systems for pur-
poses of caiculaung the required air flow rates for emergency vents in
Secuon 55931g). Except for tanks containing Class IIIB liquids. vents
shall termrunate outside the buildings.

ici Vent Piping. Vent piping snall be constructed in accordance with
Arucle 146
§5601. Tank Openings Other Than Vents for Tanks inside

Bulidings.

sa) Connections for all 1ank openings shall be liquid-tight.

by Each connecuon to a tank inside of buildings through which liquid
can normally flow shall be provided with aninternal or an externaj vaive
located as close as practical to the shell of the tank.

1¢) Flammable or combustihle liquid storage tanks located inside of
buildings. exceptin one-story buiidings designed and protected for flam-
mable or combusuble liquid storage. shall be provided with an auto-
matic—<ciosing heat-actuated valve oneach withdrawal connection below
the liquid level. except for connections used for emergency disposal. to
prevent continued flow in the event of fire in the vicinity of the tank. This
function may pe incorporated inthe valve required in (b1, and if a separate
valve. shall be located adjacent to the valve required in (b}

1d) Openings for manuaj gaging of Class I or Class I Liquids. if inde-
pendent of the 11] pipe. shall be provided with 2 vaportight cap or cover.
Openings shall be kept closed when not gaging Each such operung for
any hquid shall be protected against liquid overflow and possible vapor
release by meansofa spnng loaded check valve or otherapproved device.
Substitutes for manual gaging nnclude. but are not tumited to, heavv—duty
flat gage giasses. magnetic. hydraulic or hvdrostatc remote reading de-
vices and scaled float gages.

te1 For Class [B and Class IC liquids other than crude oils. gasolines
and asphaits. the f1ll pipe shall be so aesigned and installed as to mmmaze
the possibility of generaung stauc elecmicity by terminaung within six in-
ches ot the bottom of the tank.

1) The fill pipe instde of the tank shall be instalied to avoid excessive
vibrauon of the pipe.

181 The inlet of the fill pipe for Class I, Class II and Class OIA liquids
shall be located outside of buildings at a location free from any source of
1gnition and not less than five feet away from any buiiding opening. The
wniet of the fill pipe for any liquid shall be closed and Liquid-ught when
not 1n use. and the fill connecuon shail be properly identfied.

th) Tanks stonng Class 1. Class I and Class [1A liquids inside build-
ings shall be equipped with a device. or other means shall be provided,
to prevent overflow into the busiding. Suitable devices inciude. but are
not limuted to0. a float valve, a preset meter on the fill line, a valve actuated
by the weight of the tank contents, a low head pump which is incapabie
of producing overtlow. or a liquid-tight overflow pipe at least one pipe
size larger than the till pipe discharging by gravity back to the outside
source of liquid or to an approved location.

§ 5602. Supports, Foundations and Anchorage for All
Tank Locations.

ta) Tanks shall rest on the ground or on foundations made of concrete,
masonry. piling of steel. Tank foundauons shall be designed to minimize
the possihility of uneven senling of the tank and to mimmize corrosion
tn any part of the tank resung on the foundation.

tb) When tanks are supported above trom the foundations. tank sup-
pors shall be installed on firm foundations. Supports for tanks storing
Class . Class II or Class I A hiquids shall be of concrete. masonry or pro-
tected steel. Single wood umber suppons (not cribbing) latd honzontally
may he used for outside aboveground tanks if not more than 12 inches
high at their lowest point.
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ic) Steel supports or exposed piling for tanks storing Class L. Class I
or Class ITI A liquids shall be protected by matenals having a tire resistant
raning of not less than two hours. except that steei saddles need not be pro-
tected if less than 12 inches high at their lowest pownt. Water spray protec-
tionorits equivalent may be used in lieu of fire—resistive matenalsto pro-
tect supports.

1d) The design of the supporting structure for tanks such as spheres
shall requires special engineering consideration. .

te) Everviank shall be so supported as (o prevent the excessive concen-
tration of loads on the supporting poruon of the shell.

£y In areas subject to earthquakes. the tank supports and connecuons
shall be designed to resist damage as a resuit of such shocks.

§ 5603. Sources of ignition.

In locations where flammable vapors may be present precautions
shall be taken to prevent ignition by eliminating or controlling sources of
ignition. Sources of igniuon may include open flames, lightning. smok-
ing. cutung and weiding. hot surfaces. frictional heat. sparks (static, elec-
incal and mechanical). spontaneous tgrution, chemical and physical-
chemucal reactions and radiant heat.

§ 5604. Testing.

(a) All tanks. whether shop-buiit or field—erected. shall be tested be-
fore they are placed 1n service in accordance with the applicable para-
graphs of the Code under which they were built. The ASME Code starmp. -
API monogram. or the Listing Mark of Underwriters’ Laboratones. Inc..
ona tank shall be evidence of compiiance with this test. Tanks not maffed”
inaccordance with the above Codes shall be tested before they are placed
in service 1n accordance with good engincenng principles and reference
shall be made to the sections on testing in the Codes lisied in Secuons
5585. 5586¢b} or S587(b1.

1b) When the vertical length of the fill and vent pipes-1s such that when
filled with liquid the static head imposed upon the botior of the tank ex-
ceeds 10 pounds per square inch. the tank and related piping shall be
tested hvdrostaucaliv to a pressure equal Lo the stauc head thus umposed.

1c) In addiuon to the test calied forin ra) and (b), al! tanks and connec-
tions shall be tested for tightness. Except for underground tanks. this
tightness shall be made at operaung pressure with atr. inent gas or water
prior to placing the 1ank in service. In the case of field—erected tanks the
test called for in (a) or tb) may be considered to be the test for tank tight-
ness. Underground tanks and piping, before being covered. enclosed. or
placed in use. shall betested for ughtness hyvdrosuatically, or with air pres-
sure at not less than three pounds per square inch and not more than five
pounds per square inch. {See Secuon 5612 for lesung pressure piping).

(d) Before the tank 1s initially placed in service. all leaks or deforma-
tions shall be corrected in an acceplable manner. Mecharnucal caulking 1s
not permitied for correcung leaks in welded tanks except pin hole leaks
in the roof.

te) Tanks to be operated at pressures below their design pressure may
be tested by the applicable provisions of (a) or (b) based upon the pressure
developed under full emergency venung of the tank.

§ 5605. Protection of Tanks in Locationa That May Be
Flooded.
Where a tank is located in an area that may be subjected to flooding.
installation shall be in accordance with the provisions of NFPA No.
30-1973.

Article 146. Piping, Valves and Fittings

§ 5606. Genersi.

ta) The design. fabrication. assembly, test and inspection of piping
systems containing flammable or combustible liquids shall be suntable
for the expected working pressures and structural stresses. Conformity
with the applicable sections of ANSI B31 Amencan Nauonal Standard
Code for Pressure Piping. and the provisions of this chapter. shall be con-
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$ 1584.4. Packaging.

No provisions of these regulations nor the standards referenced herein
shall allow anv person o repackage any compound from the original
manufacturer’s packaging unit. The manufacturer of plosophoric com-
pounds shall package and ship only in units which have been determined
1o meet the standards for shipping of hezardous

Chapter 11, Transportation of Flammable
Liquids in Cargo Tanks on Highways

NOTE: Authority cited: Secuon 34020, Vehicle Code. Reference: Sections 34001
10 34102, Vehicle Code.
History
1. Repesier of Subchapter 11 (388 1600 through 1828) and new Subchapter 11 (§8
‘ 1600-1605, 1605.1, 1605.2, 1608, 1609, 1609.1, 1610-1612, 1620-1626,
1630=1634, 1640-1655, 1670~1680, 1700~1719, 1750~1754, 1775-1779,
17901796, 18001803, 1825-1830. 18501857, 1870-1875. 1880-1882,
18901908, 1910~1917) filed 7~1~70; effective thirueth day thereafier (Regis-
ter 70. No. 27). For prior hustory see Register 62, No. 17. (Ed. note—onginal
regulauons filed 8-22-62, designated effective 8-23-62. )

2. Repeaier of Subchapter 11 (Articles 1-18, Sections 1600-1917, not consecu-
uve) filed 7-11-85; effective thirteth day thereafier (Register 85. No. 28). For
prior hiswory, see Registers 80, No. 46; 79, No. 19; 79, No. 11; 79, No. 9. 79,
No. 4; 77, No. 45; 76, No. 26; 75, No. 47, 72, No. 52; 71, No. 41; and 71, No.
27.

Chapter 11.5. Gasoline Vapor Control
Systems

Article 1. Administration

§ 1918. Title.

NoTE: Authonty cited: Section 11349.1, Government Code. Reference: Sections

41954—41961, Health sud Safety Code.

History

1. New Subchapter 11.5 (Sections 1918-1918.84, not consecutive) filed 4~18-77
&t an emergency: effective upon filing (Register 77, No._ 17).

2. Repesler of Subchapier 11.5 (Secuons 1918-1918.84, pot consecutive) and
new Subchapter 11.5 (Sections 1918-1918.84, not consecutive) filed 8-12-77
as an emergency; designated effecuve 8-16-77. Ceruficawe of Compliance in-

cluded (Register 77, No. 33).

3. Editorial correcuon (Reguster 77, No. 51).
4. Repealer filed 9-27--85; effective thirtieth day thereafter (Register 85, No. 41).

§ 1918.1. Purpose.

These regulations establish minimum standards of fire safety for vapor
recovery systems Or components.

Any protective device or devices, including but not limited to impact
valves, shear sections, flame srrestors or sutomatic fire checks may be
required in addition to the components specified in these regulations, if
in the judgement of the State Fire Marshal such additional means of pro-
tection from fire and explosion are necessary.

Note: Authority cited: Section 41956, Health and Safety Code. Referenoe: Sec-
uons 41956 and 41958, Health and Safety Code.
Histony

1. Ameadment filed 9-27-85; effective thirtieth day thereafier (Regiser 85, No.
41).

§ 19182. Scope.

These regulations shall apply to all gasoline dispensing eqmpmzm
containing & gasoline vaper control system when such system is required
by the California Air Resources Board or any air pollution control agency
having jurisdiction. The design, construction and installation require-
ments of such systems shall be applied uniformly throughout the State.
NotE: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41950 and 41960, Health and Safety Code.

€.5-2

HistorY
1. Arnendment filed 11-13~80; effective thirtieth day thereafter (Register 80, No.
46).
2. Amendment of NOTE filed $-27-85; effective thiruieth day thereafier (Regis-
tex 85, No. 41).

§ 1918.3. Authority.
NoTE: Authority cited: Section 11349.1, Government Code.
Histony
1. Repealer filed 9-27-85; effective thirticth day thereafier (Register 85, No. 41).

§1918.4. Validity.
NOTE: Autharity cited: Section 11349.1, Government Code.
Y
1. Repealer filed 9-27-85: effective thirtieth day thereafier (Register 85, No. 41)

§ 1918.5. Locel Ordinances.
NoTE: Autharity cited: Section 11349.1, Government Code.
Hisrory
1. Repealer filed 9-27-85; effective thirtieth day thereafier (Register 85, No. 41)

§ 1918.6. Order of Precedence.
NOTE: Autharity cited: Section 11349.1, Government Cade.
Hisrory
1. Repeaier filed 9-27-85; effective thirtieth day thereafier (Regisier 85, No. 41°

§ 1918.7. Violations.
NoTe: Authoriry cited: Section 11349.1, Government Code.
Histomy
1. Repealer filed 9-27-85; effective thirtieth day thereafier (Register 85, No. 41

Article 2. Definitions

§ 1918.10. “A" Definitions.
(a) ARB. “ARB™ means Air Resources Board (of California).
Norte: Authority cited: Sectioo 41956, Health and Safety Code. Reference: Se -
tons 41954, 41950 snd 41962, Health and Safery Code.
History
1. Renumbering and amendment of former Secuion 1918.10 1o Section 19182
and remumbering end smendment of former Secuon 1918.20(s) © Sect 1
1918.10 filed 9-27-8S; effective thirtieth day thereafter (Register 85,No. 4] .

§ 1918.11. *D" Definitions.

(a) Dispensing Device. A unitassembly approved for installation co -
sisting of a power-operated pumping unit, strainers, metering device .,
valves, dispensing outlet(s) for hoses and dispensing nozzles designed o
stop the discharge of liquid automatically when the control level of t ¢
dispensing nozzic is reicased.

(b) Dispensing Nozzle. A regulating mechanism with spout approv: d
for installation in conjunction with a “dispensing device™ which contre s
the flow of gasoline into fuel tanks, and retumns vapors to an undergrow: d
tank.

Nore: Authority cited: Section 41956, Health and Safety Code. Reference: S :-
tions 41954, 41950 end 41962, Health and Safety Code.
Histony

1mmwawwma 11 ©0 Section 1918. 1,
remanbering and amendmen of former Secton 1918.20(d) 10 Sect o
l9ltllﬁhd9—z745 effective thirtieth day thereaficr (Regiser 85, No. ¢ ).

§ 1918.12. “F” Definitions.

(a) Flame Arrestor. A device spproved for instaliation in piping car /-
ing & flammable vapor/air mixtare, to prevent flame travel beyond 1 ¢
point of installation of the device.

Nore: Authority cited: Section 41956, Health and Safety Code. Reference: § c-
tions 41956, 41950 mnd 41962, Health and Safety Code.
Hurory

1. Remumbering and amendment of former Section 1918.12 w0 Section 1918, 2,
snd renumbering and smendment of former Secuon 191820(f) 16 Sect
1918.12 filed 9-27-85; effective thirtieth day thereafier (Regiser 85, No. « |).

§ 1918.13. “G" Definltions.
(a) Gasoline. See Section 41950(c), Health and Safety Code.
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§ 1918.22

NoTE: Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956, 41950 and 41962, Health and Safety Code.
History

1. Renumbering and amendment of former Section 1918.13 to Section 1918.23,
and renumbering and amendment of former Secuon 1918.20(g) w0 Secuon
1918.13 filed 9-27-85; effecuve thirtieth day thereafier (Register 85, No. 41).

§ 1918.14. “I" Definitions.

(a) Impact Valve. A device approved for inswllation in piping which
automatically closes by the activation of a fusible link through exposure
to fire or severe physical impact. or both.

NoTe: Authority caied: Section 41956, Health and Safety Code. Reference: Sec-
vons 41956, 41950 and 41962, Heaith and Safety Code.

History
1. Renumbering and amendment of former Section 1918.14 1o Section 1918.24,

and renumbening and amendment of former Secton 1918.20(i) 10 Section
1918.14 filed 9-27-85; effective thirtieth day thereafier (Register 85, No. 41).

§ 1918.15. “L”" Definitions.

() Labeled. “Labeled™ shall mean S ystems.or components bearing the
label. symbol. or other identifying mark of a testing laboratory spproved
by the State Fire Marshal, or the label of the State Fire Marshal.

NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956, 41950 and 41962, Health and Safety Code.

Hisrory
|. Renumbering and amendment of former Secuon 1918.15 1o Section 1918.25,

and renumbenng and amendment of former Section 1918.20(1) to Section
1918.15 filed 9-27-85: effecuve thimieth day ereafier (Regusier 85, No. 41).

§ 1918.16. “N”" Definitions.
(8) Nozzle. See dispensing nozzle.
NoTe: Authonty cited: Section 41956, Heaith and Safery Code. Reference: Sec-
tions 41954, 41950 sad 41962, Health and Safety Code.
History
1. Renumbering of former Section 1918.1610 Section 1918.26, and renumbering
and amendment of former Section 19182(0(n) 10 new Section 1918.16 filed
9-27-85; effecuve thirtieth day thereafizr (Register 85, No. 41).

§ 1918.17. “U” Definitions.

(a) Uniform Fire Code. The 1982 edition of the Uniform Fire Code.
Copies available from .C.B.O., 5360 South Workman Mill Road, Whit-
tier. CA 90601.

NoTe: Authonity cited: Section 41956, Health and Safety Code. Reference: Sec-
von 41956, Heaith and Safety Code.

Hisrory
1. :\lle)w secuon filed 9-27-85; effecuve thirtieth day thereafter (Register 85, No.

§$ 1918.18. *“V” Definitions.

{a) Vapor Recovery System. Sce Scction 41952, Health and Safety
Code.

(b) Vapor Balance System. A system designed to capture and retain,
solely by means of displacement with or without processing. gasoline va-
pors emitied during dispensing operations.

(c) Vapor Assist System. A system whereby mechanical and/or chemi-
cal means are used to capurre and retain, with or withowt processing, gas-
oline vapors emitied during dispensing operations.

(d) Vapor Processing Unit. Vapor Processing Equipment in one con-
tiguous unit. Vapor processing unit shall not be construed interpreted to
include inline flame arrestors, inline fire checks. pressure vacuum vaives,
inline check valves, and dispenser flow regulators.

NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tons 41954, 41950 and 41962, Health and Safecy Code.
HII'IDIY

1. Renumbermg and amendment of former Section 1918.20(v) 10 Section 1918.18
filed 9—27—85 effective thirtieth dey theresfier (Reginer 85, No. 41).

Article 3. Application for Certification

§ 1918.20. Application.
() Original. Any manufacturer desiring the certification and listing of
any gasoline vapor recovery system or component pert shall submit a

completed application for evaluation and certification to the State Fire
Marshal on forms provided by him. Such form shall be accompanied by
the fee for evaluation and certification as prescribed in Section 1918.25.

{b) Revision. Any manufacturer desiring a revision to be made to the
original cenified system or component shall submit a compieted applica-
tion forrevision Lo the State Fire Marshal on forms provided by him. Such
form shall be sccompanied by the fee for evaluation and certification as
prescribed in Section 1918.25. :

NoOTE: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41955, 41958, Heaith and Safety Code.
History
1. Renumbering and amendment of former Seciion 1918.20(a) 1o Secuon
1918.10. Secuon 1918.20(d) to Section 1918.11, Section 1918.20(f) to Secton
1918.12, Section 1918.20(g) to Section 1918.13, Section 1918 20(i) 10 Secuon
1918.14, Secuon 1918 20(]) to Section 1918.15, Secuon 1918.20(n) t Secuon
1918.16 and Section 1918.20(v) to Section 1918.18, and repumbering and
amendment of former Section 1918.10 to Section 1918.20 filed 9-27-85; ef-
fective thirtieth day thereafier (Register 85, No. 41).

§ 1918.21. Required Submissions for Certitication.

(a) In addition to the application and fee required by this subchaprer
the State Fire Marsha! znay require that sample specimens, taken from
regular production, be submitted to him for cvaluation. The State Fire
Marshal may require the assembly or erection of & sampie specimen for
evaluation purposcs.

The applicant shall assume all responsibility relating to the assembly
or erection of such specimen, including but not limited to the cost, liabil-
ity and removal thereof. The applicant shall arrange for the removal of
any specimen submitted to the State Fire Marshal or which has been as-
sembled or erected pursuant to this section. within 60 days of notification
by the State Fire Marshal. The State Fire Marshal may, at his discretion.
digpose of any specimen submitted to him following the 60 day notifica-
ton.

(b) Every spplication for e valuation and certification of a gasoline va-
porrecovery sysicm orcomponent part which is required by these regula-
tions 1o be iesied, shall be accompanied by a test report issued by an ap-
proved testing organization. Technical data shall be subemitted with any
spplication when required by the State Fire Marshal. Each application for
an evaluation and cenification of a gasoline vapor recovery sysiem or
component shall be asccompanied by black-line drawings suitable for re-
production.

(c) Specimens submitted 10 laboratories for testing shall be from regu-
lar production. Acceptance for cenification will not be considered on the
basis of any examinstion of hand made equipment or products. .

(d) The State Fire Marshal rescrves the right to publish all or any pan
of any test report ortechnical data submitied to him and relating to s gaso-
line vapor recovery sysiem or component. Manufacturing processes, in-
gredients or compounds of materials or equipment shall not be maners
of public record.

Note: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41955 end 41958, Health and Safety Code.
History

Remumbering and ameadment of former Section 1918.11 1 Section 1918.21
filed 9-27-85; effective thirtieth day thereafier (Reginer 85, No. 41).

$ 191822, Labels.

(a) Every gasoline vaporrecovery system orcomponent which is certi-
fied by the State Fire Marshal, shall bear a label conforming to the provi-
sions of this section. Labels shall be placed in s conspicuous location and
shall be atached by the manufacturer during production or fabrication.
Excernons:
(I)Symummumhhdo(nw \esting organize-

such orgmization mrmmdmm
watmnshspdmgflhnm and assembly.

(2) Upon written request, the State Fire Marshal may exempt specified systems

or components from the Jabe meuum-uhu..,

impractical or impomible, h?ﬁmbwn«nﬂiuln“hnbe

wmumwmumammu
reasonably identified.

(b) Labels shall be of sufficient size 1o renderall data specified thereon,
clear and Jegible.

L
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(c) Labels shall be of a contrasting color to the material or equipment
to which it is attached.

td} Labels shall be produced orobtained by the manufacturer and such
label shall be of the following configuration:

(1) Inser in the top scroll the mame and address of the manufacturer.

(2) In the first bortom scroll insen the certficabon number issued by
the State Fire Marshal and all other data as may be specified by the State
Fire Marshal dependent upon 1ts tntended use.

(3) Insent in the bouom scroli the item cerufied. Examples: “Flame Ar-
restor—“lmpact Valve.™

(¢) Labels may be of any dursble material and shall be atached to the
cenified systems or component in such a manner that any removal will
cause destruction of the label.

(f) Prior to the use of any label, the manufacturer shall submit o the
State Fire Marshal a sampie of each label intended to be used with any
certified system or component. Labels shall not be used until wrinen sp-
proval has been received from the State Fire Marshal.

(g) No person shall attach any iabel conforming 1o the provisions of
this section o any system or component which is not certified by the State
Fire Marshal.

NoTE: Authonty cited: Section 41956, Health snd Safery Code. Reference: Sec-
uous 41958 and 41960, Health wnd Safety Code.
History

1. Renumbering and amendment of former Secuon 1918.12 to Section 1918.22
filed 9-27-8S; eflecuve thartacth day thereaner (Register 85, No. 41).

§ 1918.23. Approved Testing Orgenization.

(8) For the purposes of this arucle, an approved testing organization
shall mean any person. firm. corporation or association which conforms
10 all of the following:

(1) Equipped or has access w facilities which are equipped to perform
tests in accordance with requires test procedures.

(2) Employment of persoanct who are qualified for testing. Evidence
of such qualifications may inciude persons posscssing registration as &
Professional Engineer.

(3) Approved by the Staze Fire Marshal. Persons, firms. corporstions,
or associations desiring approval as a testing organization may initiate a
request and present to the State Fire Marshal evidence of their qualifica-
tions which in the jud gment of the State Fire Marshal is sufficient to grant
approval.

Approval as a testing organizasion shall not be granted to any person,
firm, corporation, or association for the purpose of conducting tests of
materials or equipment manufactured, sold, or similarly processed or
handled by such person. firm. coTporation or association.

NoTte: Authority cied: Section 41956, Health and Safety Code. Reference: Sec-
tion 41958, Health and Safety Code.

History
1. Renumbering and amendment of former Section 1918.13 w Section 1918.23
filed 9-27-85; effecuve thirueth day thereafier (Register 85, No. 41).

§ 1918.24. Testing Equipment.

(a) Testing equipment used or intended to be used to determine & gaso-
line vapor recovery system or component’'s compliance with State Fire
Marshal vapor recovery requirements shall be inspecied and evaluated
by the State Firc Marshal to determine conformance with required condi-
tions for such testing equipment as set forth in the appropriate test stan-
dard.

(b) All testing equipment sha)l be maintained in good repair devoid of
any defect which would affect the certfication of any system or compo-
nent to be tested.

() Any testing organization which desires State Fire Marshal approval
shall be liable for the necessary sdvance ayrangements for all costs in-
curred by one representative of the State Fire Marshal in conducting any
service rendered under Section (8) above.

Note: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tion 41958, Health and Safety Code.
History

1. Renumbering and amendment of former Section 1918.14 to Secuon 1918.2¢
filed 9-27-85; effecuve turueth day thereafier (Register 85, No. 41).

$ 1918.25. Fees.

Each appiicaton for certification shall be accompanied by fees estab
lished by this section.

(a) The fee for evaluating any system and component shall be as fol
lows:

{1) System (with or without processing including processing equip
ment, i.e.. incinerator, refrigeration unit, carbon canisters, electrical con
tols =—3$100.00.

(2) Components (flame arrestors, pressure/vacuum valves, impa
vaives, dispensing nozzies. sutomatic fire checks, and similar d¢
vices—3$30.00.

{b) Certification Fees. The fec for certification of systems or compx -
nents—335.00.

(c) Evaluation and certification fees shall be submitted with eac .
application for evaluation and certification. If the system or compone:
is not found to be in conformance with the provisions of these regulation .
the ceruficaton fee will be returned to the appiicant. The evaluation fi :
will be retained by the State Fire Marshal (o offset the costs incuzred f ¢
evaluatbon of the submitted system or component
NoTE: Authority cited: Section 41956, Health and Safety Code. Reference: Se -
tion 41961, Health and Safery Code.

History

1. Renumbenn and amendment of former Section 1918.15 o pew Secti n
191825 ﬁled9-rl-85 effective thirtieth day thereafier (Regisier 85, No. 4 ).

§ 1918.26. Vioistions.

No person, finm, corporation or association shall knowingly orinte -
tionally represent any system or component as being centified by the Su ¢
Fire Marshal when such system or component is not so certified.
Norte: Authority cited: Section 41956, Health and Safety Code. Reference: S :-
tion 41958, Health and Safety Code.

Hustomy
ndmmoffmSeam 1918.16 10 pew Sect n

1. Repum!
theresfier (Register 85, No. 4 ).

bering
191826 filed 9-27-85; effective thirtieth day

Article 4.

§ 1918.30. Dispensing Nozzies.
Dispensing nozzies shall be tested in accordance withapplicable p o-
visions of this subchapter.

Norte: Authority cited: Section 41956, Health and Safety Code. Reference: § c-
tions 41956 and 41958, Health and Safety Code.

Installation—Vapor Recovery

Histomy
1. Amendment filed 9-27-85; effective thirticth day thereafier (Regiser 85, o,

41)
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§ 1918.31. Vapor Check Vaives.

Vaporcheck valves shall be provided in the vapor return line from each
dispensing outiet to prevent the discharge of vapors when the hose nozzie
valve is in its normal non~dispensing position. Such vapor check valves
shall be tested in accordance with appiicable provisions of this subchapt-
er.

NoOTE: Authonty cited: Section 41956, Heaith and Safety Code. Reference: Sec-
uons 41956 and 41958, Heslth and Safety Code.

History

1. Amendment filed 9-27-85; effective thirueth day thereafier (Register 85. No.
41).

$1918.32. Fuel Shut Down.

Means shall be provided to shut down fuel dispensing in the event the
vapor return line becomes blocked in any manner that can cause a force-
ful ejection of liquid.

NoTe: Authonity cited: Section 41956, Health and Sefety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
History

1. Amendment filed 9-27-85; effecuve thirtieth day thereafier (Register 85, No.
41).

§ 1918.33. Shear Sections.

Where vapor retum piping is inside the dispenser enclosure or where
it may impair the effective operation of an impact vaive in the liquid pipe.
a shear section shall be properly installed in the vapor return piping at the
base of each dispenser. Properly installed means the shear secuon is
mounted flush (plus/minus 3/4" ) with the top of the surface upon which
the dispenser is mounted. Shear secuons shall be wsted in accordance
with applicable provisions of this subchapter.

INOTE: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tons 41956 and 41958, Health and Safety Code.
History

1. Amendment filed 9-27-85; eflective thxteth day thereafier (Register 85, No.
41).

§ 1918.34. Impect Vaives.

Lmpact valves shall be tested in accordance with the applicable provi-
sions of this subchapter. Lmpact valves shall be properly instalied in all
gasoline carrying piping when supplied by a2 remote pump and rigidly
mounted at the base of each dispenser. Properly installed means that the
shear section of the impact vaive is mounted flush (plus/minus 3/4 ) with
the top of the surface upon which the dispenser is mounted.

NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
‘uons 41956 and 41958, Health and Safety Code.

History

1. Amendment filed 9-27-85; effective thirtieth day thereafter (Register 85, No.
41,

§ 1918.35. Piping.

Piping shall comply with the following:

(a) Non—metallic piping, if used, shall be installed in accordance with
the manufacturer’s instaliation instructions.

(b) All vapor retum piping and tank vents shall be installed so as to
drain toward the gasoline storage tanks. There shall be no sags or traps
in the vapor return piping in which any liquid may become trapped. Con-
densate tanks, if utilized. shall be installed and mainiained 30 as o pre-
clude the blocking of the vapor return lines by liquid.

(c) ALl vapor return and vent piping shall be provided with swing joints
orany other State Fire Marshal approved connector at the base of the riser
to each dispensing unit, at each tank conncction. and at the base of the
vent riser where it fastens to a building or other structure. When a swing
jointis used in a riser containing a shear section, the riser must be rigidly
supporned.

(d) Tank vent pipes two inches orless in nominal inside diameter shall
not be obstructed by any device uniess the tank and its associated piping
and other cquipment is protected to Limit back pressure development to
less than the maximum working pressure of the tank. its associaled piping
and other equipment. Protection shall be afforded by the inswllation of

one of the following approved items: Pressure/vacuum vents, rupture
disks or other tank venting devices installed in the tank vent pipes.

(¢) Tank vent pipes shall terminate into the open atmosphere and shail
be a1 least 12 feet above the adjacent ground level. The outlet shall vent
upward or horizontally and be located so as to eliminarte the possibility
of vapors accumulating or traveling to a source of ignition orentening ad-
Jacent buildings.

(f) Vent pipes from tanks storing the same class of liquids may be con-
nected into one outlet pipe. The vapor discharge capecity of manifolded
vent piping shall be sufficient to limit back pressure development to iess
than the maximum working pressure of tanks, associated piping and other
equipment when two tanks are filled simultaneously.

(8) Vent pipes shall be adequately supponed throughout their length.
When they are supporting weights in additon to their own, additional
supports may be required.

(h)Piping sysiems servicing vapor balance recovery systems, instatled
after September 1, 1977 shall be pneumatically tested to 75 psig. Test
pressure shall be maintained for st least 30 minutes, with the system
sealed, and with a pressure loss not to exceed 3 psig.

() When there is any indication of a leak in an existing underground
storage tank or piping system. the sysiem shall be tested in accordance
with and shail meet the criteria of Section 79.605 of the 1982 Uniform
Fire Code.

(k) Vapor pipes shall enter tanks only through the top of the ank. The
end of vapor pipes shall not extend into the tank more than one inch. Float
check valves attached to such vapor pipes may exiend into the tank with-
out distance restrictions.

NoTe: Authoriry cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
History
1. Amendment of subsecuon (j) filed 11~13-80:; effective thirtieth day thereafier
(Reguster 80, No. 46).
2. Amendment fided 9-27-85; effective thirtieth day thereafier (Register 85. No.
41).

§$ 1918.36. Tank Openings.

Alltank openings, other than vent pipe openings, shall comply with the
following:

(a) Vapor recovery openings shall be protecied against vapor release
by means of either a spring-loaded check valve, dry~break connection
or other approved device. Combination fill and vapor recovery openings
shall be protecied against vapor release unless connection of the liquid
delivery pipe to the fill pipe simultaneously connects the vapor recovery
pipe. Tank vent pipes shall not be obstructed by any device which will
allow back pressure development in the storage tanks.

(b) All connections, which are made and broken. shall be located out-
side of buildings at a location free from any source of ignition and at least
ten feet from any building openings. Such connections shall be closed.
liquid and vapor tight when not in use and each opening shall be properly
identified as to its function.

(c) Separuie fill pipe openings and vapor recovery openings shall be
of different sizes, or the hose connection utilized shall be incompatible
30 83 (o climinate the possibility of cross connections.

NoTe: Authority cited: Section 41956, Health and Safery Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

Hisrory
1. Amm 9--27-85; effective thirtieth dey theresfier (Regiswer 85, No.
41).

§ 1918.37. Gasoline Storage Tanks.

Guohnemgetmhmdmconjuncuonwuhnpormelym-
tems shall comply with Sections 79.601 through 79.605 of the Uniform
Fire Code, 1982 Edition.
dmwcmu set forth m:erm:mm!?ncw.&m lm
NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

Hisrory

1.tgmum$n4s;dmmmmmu.m
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§ 1918.60.

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 19

Article 4.5. Installation—Vapor Balance
Systems—With Processing

NoTe: Authorrty cited: Secuon 11349.1, Government Code.
History

1. Repeaier of Article 4.5 (Section 1918.40) filed 9-27-8S; effective thirtieth day
therearier (Register 85, No. 41).

Article 5. Installation—Vapor Recovery
Systems—With Processing

§ 1918.60. General.

In addition 10 the requirements set forth in Articie 4, Vapor Recovery
Systems—With Processing shall install the following equpment and
shall comply with the requirements set forth for equipment locadon,
mounung and protection.

NoTE: Authomy cited: Sectton 41956, Heslth and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
History
1. Repesier of former Ariicle S (Secuons 1918.50-1918.58), including renumber-
ing of Sectron 1918.55 to Secuon 1918.61. and renumbermg of former Arucle
$.5 (Secuons 1918.60-1918.64) 10 new Arucle S (Secuons 1918.60-1918.65)
filed $-27-85; effecuve thirueth day thereanier (Reguster 85, No. 41).

§ 1918.61. Flame Arrestors.

If the operation of the system will produce a flammable mixure in the
piping whichwill carrvitto the storage tanks. an approved flame arrestor,
tested in accordance with the appiicable provisions of Article 7. shall be
properly installed in vepor return piping between the shear section and
the storage tank.

Excernon: An spproved sutomauc fire check may be mstalied i lieu of an ap-
proved flame ssmrestor.
NoTE: Authomy cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

History
1. Renumbermg and amendment of former Section 1918.61 10 Section 1918.62,

and renumbenng of former Section 1918.55 to Secuon 1918.61 filed 9-27-85;
effective thiueth day thereafier (Register 85, No. 41).

§ 1918.62. Automatic Fire Checks.
Posjuve means of automatc isolation of tanks may be required in va-
por rewurn piping o prevent flashback from reaching the tanks.
NotE: Authonity cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
History
1. Renumbering of former Secuon 1918.62 10 Secuon 1918.63, and renumbering
and amendment of former Section 1918.61 to Section 1918.62 filed 9-27-85;
effecuve thirueth day thereafier (Register 85, No. 41).

§ 1918.63. Equipment Mounting.

Vapor processing units shall be securely mounted on concrete, mason-
ry or structurs! steel supports or other noncombustible foundations.
NoTE: Authoriy cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 and 41958, Health and Safery Code.

History
1. Renumbering of former Section 1918.63 to Section 1918.64, and remumbering
of former Sextion 1918.62 o Section 1918.63 filed 3-27-85; effective thirteth
day theresfier (Reginter 85, No. 41).

§ 1918.64. Processing Equipment Locstion.

(2) All ignition sources of vapor processing equipment shall be located
not less than 18 inches ahove any tank fill opening. the top of the dispens-
er island. or grade, whicheveris highest. The equipment shall also be lo-
cated not less than 50 feet from any fuel transfer arca and not less than
10 feet from the nearest building or property line which may be built
upon.

Excernons:
(1) Nothing in this section shafl prohibit roof moumed equipment.

C.5-6

(2) When reduction of the fequired 50 feet cienrance from the fuel tramsfer ares

is necessary, as determuned by the enforring authonity, ignition sources of va-
por processing units shall be insuiled in confomance with the following tsble:

Cloar Required
Distance Height
Awailsble Above grade

(F) (Inches)
S0 18
0 0
20 @
20 48

When the minimum 20 feet required distance. as specified in the abow:
table, cannot be obtained because of site configuration a minimum heigh
of 12 feet from any ignition source shall be provided for the equipment
or construction enclosure requirements as set forth in (c) of this secto:
shall apply.

In no instance shail any cargo tank be permitied within the minimun
20 foot clearance during delivery operauons.

(b) When the processing unit locauon site is lower than the ten {1l
opening or the top of the dispenser isiand. the difference in elevation shal
be added 10 the elevation requirements set forth in a) of this section.

(c) When the required 10 foot distance to an adjacent property lin
which may be built upon cannot be obtained. an open—top enclosure ¢
not less than 2-hour noncombustible fire—resistive construction whic
shall extend from the mounting base or slab to an elevation not less tha
18 inches higher than the highest elevation of the processing equipmer .
shall be provided on the property line side. Doors installed in the encic
sure walls shail be of noncombustible construction including the doc
frames. Ventilation openings, except in the property line wall, shall t :
provided at slab level tocliminate the accumulation of flammable vapo: ;
within the enclosure as deemed necessary by the enforcing authority ha' -
ing jurisdiction.

(d) Where site configuration makes sdherence (o equipment locatic 1
clevation requirements impossible or impracticable and the equipme: t
is located below grade or within roofed enclosures. such below grade « r
roofed arca shall be provided with mechanical ventilation providing n t
less than 6 complete air changes per hour atail times. All such equipme 1
shall meet Class 1. Dwmon ] requirements as set forthin Part 3, Title 2
CAC.

NoTE: Authority cited: Section 41956, Heahh and Safety Code. Reference: Se -
tions 41956 and 41958, Heailth and Safety Code.
Histomy

1. Reaumbering and amendment of former Section 1918.64 © Section 1918.¢ i,
andrtnumbenngoffmnerSacuon 1918.63 10 Secuon 1918.64 filed 3-27-F ;
effecuve thirueth day thereafter (Register 85, No. 41).

§ 1918.65. Vapor Processing Unit Protection.

Fences, bumper posts and other control measures, as determined  y
the authority having jurisdiction, ahall be provided to protect vapor pn -
cessing unit installations against tampering, trespassing, and vehicu
traffic. The area shall be kept clear of combustible materialsof any nat e
within 10 feet of the vapor processing unit installation unless the unit is
enclosed as specified in () of Section 1918.64.

NoTE: Authority cited: Section 41956, Health and Safety Code. Reference: S ;-
tions 4)956 and 41958, Health and Safety Code.

Histony
1. Remumbering and amendment of former Section 1918.64 to Section 1918 35
filed 9-27-85; cflective thirtieth day thereafier (Register 85, No. 41).

Article 6. Electrical

§ 1918.70. Electrical Requirements.
(2) General. All electrical equipment and wiring shall comply with 1
requirements set forth in Part 3, Title 24, Califoris Administrative Co ¢.
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Title 19

State Fire Marshal

§ 1918.84

(b) Emergency Pump Cut~Off. Allelectnically energized vaporcoliec-
tonequipment shall be directly connected to. and controlled by. an emer-
gency pump cut—off switch.

(c) Cut-Off Switch Location. The emergency pump cut—off swikch
shall be located in a readily accessible and clearly visible location, out-
side of any enclosure, within 75 feet of but no closer than 15 feet to any
gasoline dispenser.

(d) Labeling. The emergency pump cut—off switch shall be clearly and
legibly labeled as to its function.

NoTE: Authonity cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
History

1. Amendmen! filed 9-27-85; effective thinieth day thereafier (Register 85, No.
41).

Article 7. Standards for the Certification of
Gasoline Vapor Recovery Equipment

§ 1918.80. Scope.

This standard article represents the minimum basic requirements for
the construction and operating performance standards of gasoline vapor
recovery equipment for purposes of approval and cenification by the
State Fire Marshal. The minimum design, construction and operating
performance standards set forth herein are those deemed as necessary to
provide a reasonable degree of safety from fire and explosion in confor-
mance 1o the regulations adopted by the Staie Fire Marshal pursuant o
Sectuon 41954 through 41961, inclusive, Health and Safety Code. and
when applicable shall be reported onin their entirety by approved testing
laboratornies.

NoTE: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
pons 41956 and 41958, Health and Safety Code.

History

1. Amendroen filed 9-27-45; effective thirtieth day thereafier (Register 85, No.
41).

§$ 1918.81. Test Reports.

The report shall include failure analysis engineering data, wiring dia-
grams, operating and maintenance manuals and photographs, together
with the tests performed and the results thereof.

The reports shall include the catalog number or other readily identifi-
able marking, the laboratory test report number and date. Such individu-
aliy tested components of & system when instalied in combination with
other components shall be subjected to the performance standard tests to
determine their suitability for use in combination with other component
parts or equipment.

NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.

Hisrory

1. New NOTE filed 9-27-85; effective thiructh day thereafier (Register 85, No.
41).

$ 1918.82, Equipment Standards.

(a) General. Equipment utilized in gasoline vapor recovery shall be
tested according to the requirements set forth in the following applicable
standards.

(1) Flame Arrestors. Flame Arrestors to be installed in either fuel, va-
por, or vent lines shall be tested in accordance with the requirements of
U.L. Standard 525, available from Underwriters Laboratonies, Inc.. 333
Pfingsten Road, Northbrook, IL 60062, and as approved by the State Fire
Marshal.

(2) Hose Nozzic Valves. Hose nozzie valves used in conjunction with
gasoline vapor recovery sysiems shall be tested in accordance with the
requirements of U L. Standard 842, available from Underwriters Labora-
tories, Inc., 333 Pingsten Road, Northbrook, IL 60062, and as approved
by the State Fire Marshal.

€C.5-7

(3) Carbon/Charcoal Canisters. Carbon/charcoal canisters utilized in
gasoline vapor recovery systems shall withstand. without failure, a test
pressure of plus or minus 150% of the maximum operaung pressure. The
canister matenial shall also be able to withstand temperatures created by
the materials contained therein.

(4) Pressure Regulators. Gasoline vapor pressure regulators utilized in
a vapor recovery system shall be approved for the intended usc.

(5) Ignition Controls. Ignition controls including, but not limited to.
such devices as flame detectors. flame sensors, ignition transformers.
electrical control units, alarms, flame indicators, utilized as a component
of a gasoline vapor recovery system shall be approved by the State Fire
Marshal for its intended use.

(6) Refrigeration Units. Refrigeration units utilized in processing va-
pors in gasoline vapor recovery systems shall be approved for their in-
tended use.

(7) Pressure/Vacuum Valves. Pressure/vacuum valves vtilized in gas-
oline vaporrecovery systems shall be approved by the State Fire Marshal
for their intended use.

(8) Intemnal Explosion/Ignition Test. The processing unit shall be sub-
jected to aseries of internal explosion/ignition tests, during performance/
operation safety testing, such that ignition of an explosion air/gasoline
vapor mixture occurs within the confines of the processing unit piping.
The explosion shall not propagate bevond the inlet Flame Arrestorts).
The processing unit and Flame Arrestors shall provide a degree of isola-
tion between other installation components and the processing unit, and
between the processing unit and the remainder of the installation, and be-
tween the processing unitand the storage tank. The operating functon of
the unit, shall not be impaired as a result of such tests. Adequate sensors
shall be utilized to insure that: (1) an explosive gasoline/air vapor mixture
was present: (2) that an igniton of the vapor mixture did occur: and (3)
that the safeguards installed in the processing unit did function.

(9) Other Equipment. Such other equipment which may be utilized in
gasoline vapor control systems shall also be tested to applicable stan-
dards as may be deicrmined necessary by the State Fire Marshal.

NoTte: Authority cited: Section 41956, Health and Safery Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

History

1. Amendment filed 9-27-85; effecuve turueth dsy thereafier (Regisier 85, No.
41).

§ 1918.83. Structurai integrity.

(a) Wind Loads. The completely assembled vapor processing unit
shall be subjected to a wind loading velocity of not less than 60 MPH for
8 period of not less than 10 minutes. At the conclusion of this test there
shall be no evidence of damage to the unit or its function.

(b) Dead Load Test. All portions of the assembled vapor processing
unit, which may be siepped upon, shall be subjected to & dead load test
of not less than 200 pounds. At the conclusion of such loading there shall
be no evidence of damage to the unit, platform. stuctural frame or
plumbing or their function.

NoTe: Authority cited: Section 41956, Health and Safery Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

History
1. :e)' NOTE filed $-27-85; effective thirticth day thervafier (Register 85, No.

§ 1918.84. Drop Test.

The complete processing unit and its platform (base) shall be subjected
to four drop tests. The drop tests shall consisi of sequentially raising each
side of the base not Jess than 6 inches and allowing the base to drop freely.
The operating function of the unit shall not be impaired as the result of
such tests.

NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tons 41956 and 41958, Health and Sefery Code.
Histony
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NOT APPLICABLE CSFM Listing Valid Thru June 19. 9

—_—

Y Certification Number GVRC 005:007:031

COAXIAL EMERGENCY BREAKAWAY COUPLING

LISTEE-====c== Emco Wheaton, Inc., 4001 Weston Parkway,
Cary, NC 27513

DESIGN=-======= Emco Wheaton Model A4019 Coaxial Safebreak
Coupling is intended for use with gasoline dispensing devises
having vapor recovery capabilities. It is used between two (2]
hose assemblies to safeguard against excessive pull force on the
hose assembly and dispenser.

The assembly consists of an internal male and female connectors
with integral check valves in each component. These parts are
assembled within a female and male outer body which are slipped
together and held in place with a outer shell. When the coupling
and connecting hose assemblies are subjected to a pull force not
exceeding 250 pounds, the outer shell expands causing separation
of the coupling.halves relieving pull force on the hose assembly
and dispenser. The check valves prevent the escape of ligquid from
the hose lines. Coupling can be reassembled in the field
following separation.

The inlet and outlet connections consist of a 1 7/8 inch 12
female thread (vapor line) and a concentric 11/16 inch bore
(liquid line) with two (2) integral O-rings.

Each assembly is tested by the manufacturer for electrical
continuity with resistance less than 0.5 megohms.

APPLICATION--- Intended for installation between two (2) coaxial
hose assemblies where the working pressure does not exceed 50
psi.

INSTALLATION=--- To be installed in conformity with the
manufacturer's instructions and all applicable codes.

MARKING-=---=--~- Listee's name and coupling model number shall be
molded on the outer shell, cast on body half, and silk-screened
on gcuff guard.

.-

Maiimbm?break force of the coupling shall be cast on body half
and siik@ggreened on scuff guard..

A tag iskga beywired to each coupling warning that prior to
installation,. it shall be determined that the pull force required
to separate-the emergency breakaway feature will not damage the
hose assembly or dispensing devise.

C.5-8
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NOT APPLICABLE CFSM Listing Valid Thru June 1989

1
CERTIFICATION- Certified for use with approved coaxxa% hose- )
assemblies where breakaway protection is desired. '} S e
v i '
This coupling is approved for use with leaded or unleaded -t
gasoline and 15 percent ASTM Fuel C/85 percent methanol.

THIS CERTIFICATION IS MADE PURSUANT TO THE AUTHORITY GRANTED TO
THE CALIFORNIA STATE FIRE MARSHAL A8 CONTAINED IN SECTION 41955
THROUGH 41960 INCLUSIVE, CALIFORNIA HEALTE AND SAFETY CODE.

A CSFM REPORT I8 NOT TO BE CONSTRUED A8 REPRESENTING AESTHETICS
OR ANY OTHER ATTRIBUTES NOT SPECIFICALLY ADDRESSED NOR AN
ENDORSEMENT OR RECOMMENDATION FOR USE OF THE SUBJECT REPORT.

THIS CERTIFICATION IS BASED UPON INDEPENDENT TEST OR OTHER
TECHNICAL DATA SUBMITTED BY THE APPLICANT. THE CSFM TECHNICAL
STAFF HAS REVIEWED THE TEST RESULTS AND/OR OTHER DATA, BUT DOES
NOT POSSESS8 TEST FACILITIES TO MAKE AN INDEPENDENT VERIFICATION.

Date Issued: April 16, 1991 By:
Deputy State Fire Marshal

€.5-9




)
&\' lasicer,

~

N
STATELEIRE MARSHAL kpplication for
evaluaticn and certification or

revision of vapor recovery

P

Lo net write in this space Do not write in this spa .e

subject Noe_____ Cho- Moo "

Company No. Pate _

Item No. $ —
ROC No. _

MANUFACTTRER ADDRESS

CITY STATE Z2IP CODE

Application is hereby made for evaluaticn and certification of a gasoline
vapor recovery system[] or componentd . A brief cdescription of the iten
covered by this applicaticn including model number, shall be providsd on
the reverse side.

All zpplications shall be accompanied by an evaluation fee znd a
certification fee, except that applications for revisions which do no!
reguire evaluation of a test report or technical data may be accompan: ed
by @ revision fee only.

FEE SCHEDULE

SYSTEM EVALUATION-S100.00 (PLEASE MNARKX APPROPRIATE BOXES)
{0 BALANCE ¥W//0O PROCESSING [JBALANCE WITH PROCESSING [JASSIST V/O PROCE ;SING

[0 ASSIST WITH PROCESSING [JOTEER (DESCRIBE)

COMPONENT EVALUATION-$50.00

O DISPENSING NOZZLE OFLAME ARRESTOR CJFIRE CHECRKR (AUTOMATIC)
[ IMPACT VALVE OPRESSURE/VACUUM VALVE {OJOTHER (DESCRIEE)
CERTIFICATION-S35.00 REVISION

O SYSTEM :CJCOMPONENT OOSYSTEM ($50.00) [DCOMPONENT (S$z25.00)

We hereby waive any rights and immunities reserved for confidential
information in-so-far as publication by the State Fire liarshal of
gqualifying test results are concerned.

SIGHNATURE (REGISTERED OWNER, RESPONSIBLE COMPANY OFFICER OR AUTHORIZID
AGENT)
Date

€.5-10
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APPENDIX D
CALIFORNIA AIR RESOURCES BOARD EXECUTIVE ORDERS

As discussed in Chapter 4, if a system is "certified"
by CARB, an Executive Order is written. The Order specifies
the conditions which must be met by any system installed
under the certification. These specifications may include
the plumbing system, an equipment list, the vapor hose
configuration, and the maximum allowable pressure drop
through the system. This appendix contains a summary of the
requirements of Stage II (Phase II) CARB Executive Orders as
well as examples of actual Executive Orders. The Sections
of this appendix are as follows:

Section D.1 Executive Order Summary from the
California Air Resources Board's
"Gasoline Facilities Phase I & II"
Technical Manual compiled under the
Compliance Assistance Progranm.

Section D.2 List of all CARB Phase II Executive
Orders.
Section D.3 Example CARB Executive Orders.

The CARB Technical Manual, "Gasoline Facilities Phase I
& II" may be obtained from:

CARB Compliance Assistance Section
1101 R. Street

P.O. Box 2815

Sacramento, CA 95812
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APPENDIX D.1
EXECUTIVE ORDER SUMMARY FROM THE CALIFORNIA AIR RESOURCES

BOARD'S "“GASOLINE FACILITIES PHASE I & II" TECHNICAL MANUAL
COMPILED UNDER THE COMPLIANCE ASSISTANCE PROGRAM

D.1-1
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603.2 PHASE 11 VAPOR RECOVERY

Phase 1 vapor recovery refers to the control of vapor from storage tank fueling
operations. In Phase II, three types of vapor recovery systems have been certified
by the California Air Resources Board (CARB) for use in the districts: Balance,
Vacuum-Assist, and Aspirator-Assist.

603.2.1 Balance System

The balance system is a *‘no seal, no flow'’ system that uses a nozzle with a
bellows 10 recover gasoline vapors displaced by incoming gasoline. Gasoline
will not flow unless there is a tight scal between the faceplate and the motor
vehicle fillpipe. There are many balance systems currendy certified by ARB
Executive Orders (sec Appendix D). All approved balance sysicms are based on
the same principle. Displaced vapors in a the vehicle fuel tank are forced, and to
a slight degree pulled, into aboveground or underground storage tanks through
vapor returmn plumbing.

The various approved balance systems do not differ in operating principle, but
differ in plumbing configuration, size and equipment. All of the systems have
been tested 10 achicve at least 95% vapor recovery efficiency with all types and
models of balance product dispensers, hoses, and nozzles in various approved
configurations.

To facilitate the approval and inspection process for balance vapor recovery
systems, one Executive Order, G-70-52, has been developed. This order
provides tables showing most of the dispenser, hose, and nozzle combinations
approved for use with various approved balance systems. Executive Order G-70-
52 has been amended and updated many times. The latest version, G-70-52 AK,
is included in Appendix D of this manual. In addition, this manual provides
Tables 603.2 and 603.3 which show, in simplified form, the various approved
nozzles outlined in G-70-52 AK. Because new instaliations allow only coaxial
vapor recovery hosesand nozzles, these tables are separated based on whether the
balance system uses dual or coaxial hoses. I1tisimportant to note that these table
are simplications of what is contained in the Executive Orders. If more detail is
needed, consult the appropriate Executive Order.

March 1991
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Table 603.2
Nozzie Requirements For Dual Hose Balance System®

Latch  Spring in Inter- High Pressure Vapor Check

EW A3003 BAR YES YES YES INTERNAL
EW RA3003  BAR YES YES  YES INTERNAL
EW A4000 RING NO  YES YES REMOTE

EZ 4000** RING NO YES YES REMOTE

EZ 3003 BAR YES YES YES INTERNAL
RPPRA3003 BAR  YES YES  YES INTERNAL
OPWIIVSC RING YES YES  YES INTERNAL
OPW IIVSF  RING NO YES  YES INTERNAL

EZ 11 VF** RING NO YES YES INTERNAL

® Coaxial hose nozzlcs may be used with dual hoses if an appropriate coaxial-
dual adaptor is used.

** Boot protectors prohibited.

Figure 603.7 Emco Wheaton Dual Balance Nozzle

March 1991

Page 600 - ;
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603.2.1.1 Dual llose Balance System
The requirements for the dual balance system are as follows:

Nozzles - Emco Wheaton and OPW manufacture nozzles certified by CARB
Executive Orders for use with the dual balance system. In addition to Emco
wheaton and OPW, E-Z Flo and Rainbow Products manufacture rebuilt nozzles
that have been centified by CARB. The requirements for these nozzles are shown
in Table 603.6. A dual balance nozzle is shown in figure 603.7.

Flow Limiter- A flow limiter is required on dispensers that allow a maximum
flow rate in excess of 10 gpm. A flow limiter may be required on all dispensers
at the option of the local air pollution control district.

Swiveis - Nozzle end swivels on the dual Balance system must be multi-plane.
Dispenser end swivels must be Fire Marshal approved with 90 degree stops. See
specific Executive Order exhibit for swivel requirements.

Hoses - The Dual Balance system requires a long length double hose that is
overhead retractor mounted. The vapor hose must be a minimum of 5/8 inches
inside diameter.

Latching Device and Interlock - The Balance System requires that bellows fit
snugly against the motor vehicle fillpipe. A latching device is required to help
hold the nozzle spout inside the motor vehicle fillpipe during fueling. An
interlock mechanism prevents dispensing and/or shuts off the nozzie unless the
bellows is depressed.

Check Valve - A check valve is required 1o pre vent vapor backflow. Alidual hose
EW 4000 scries nozzles must have approved remote vapor check valves.

Vent Pipes - Each underground storage tank must have 2 vapor vent pipe. Above
ground vent pipes for the Balance system can be open to the stmosphere or may
have an optional pressure/vacuum valve if allowed for the specific installation.

Gasoline Marketing And Distribution

600
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LEGAL REQUIREMENTS
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Table 6033
Nozxle Requirements For
Coaxia) Hose Balance System
Laich Springin Inter- HighPressure  Vapor Check
i ff _Valve

EW A3005 BAR YES YES YES INTERNAL
EW RA300S BAR YES YES YES INTERNAL
EZ 3005 BAR YES YES YES INTERNAL
RPPRA3005 BAR YES YES YES INTERNAL
EW A4001* RING NO YES YES REMOTE
EZ 4001* RING NO YES YES REMOTE
EW RA400I° RING NO YES YES REMOTE
EW A4005* RING NO YES YES - INTERNAL
EZ 4005* RING NO YES YES INTERNAL
OPWIIVC® RING  YES YES YES INTERNAL
OPW I11VF  RING NO YES YES INTERNAL
EZ 11VF* RING NO YES YES INTERNAL
OPW 11IVF  RING NO YES YES INTERNAL
Husky V RING YES YES YES INTERNAL
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Figure 603.8 Emco Wheaton Coaxial Balance Nozz
603.2.1.2 Coaxial Hose Balance System
The requirements for the coaxial hose balance system are as follows:

Nozzlcs - OPW, Emco Wheaton, and Husky manufacture nozzles certified by
CARB Exccutive Orders for use with the coaxial balance system. In addition to
the above, EZ Flow and Rainbow Petroleum Products manufacture rebuilt
nozzles certified by CARB. The requirements for these nozzles are shown in
Tabie 603.7. A Husky balance nozzle is shown in Figure 603.9; an OPW balance
nozzle is shown in Figure 603.10.

Flow Limiter- A flow limiter is required on dispemsers that allow a maximum
flow rate in excess of 10 gpm. A flow limiter may be required on ali dispensers
at the option of the locai air pollution control district.

Swivels - Nozzle end swivels on the coaxial Balance system must be installed in

accordance with the appropriate ARB Executive Order. Dispenser end swivels
must also be installed in accordance with the Executive Orders,

Gasoline Marketing And Distribution
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Hoses - The coaxial Balance sysiem requires a high hang coaxial hose with or
without retractor. The hoses must be certified as indicated in the current version
of Executive Order G-70-52.

Latching Device Interlock- The Balance System requires that the bellows fits
snugly againsi the motor vehicle fillpipe. A latching device is required to help
hold the nozzle spout inside the motor vehicle fillpipe during fucling. An
interlock mechanism either prevents dispensing or shuts off the nozzle unless the
bellows is depressed.

Check Valve - A check valve is required to prevent vapor backflow.

Vent Pipes - Each underground storage tank may be manifolded to a vapor vent
pipe. Above ground, vent pipes for the coaxial hose balance system can be open
to the atmosphere.

603.2.2 Vacuum-Assist

The vacuum-assist vapor recovery systems are manufactured by Hasstech and
Hir.

603.2.2.1 Hasstech System

The Hasstech system is 8 vacuum-assist system that uses a vacuum collecton unit
todischarge gasoline vapors to the underground storage tank, and an incinerator
tobum excess vapors. A summary of the ARB Executive Order requirements for
this system are as follows:

Nozzles - The requirements of the three nozzles currenily certified by CARB
Executive Orders for the Hasstech system are shown below in Table 603.4. A
vacuum-assist nozzle is shown in figure 603.11. No rebuilders are cerified for
Hasstech nozzle systems.

Rellows - The Hasstech logo must be Imprinted on the bellows of HP-1, HP2, and
11P-11] nozzles.

Spring and Latching Device - Neither an Internal bellows spring nor a latching

device is sequired for the Hasstech system, but either one may be present. If a
latch spring is present, it must not extend more than 1/4" past the faceplate.

Mareh 1991
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Table 603.4
Nozzle Requirements For Hasstech
Vacuum-Assist System

Spring High Vapor
Swivel Latch in Inter- Pressure  Check

OPW 7VH None orT NO NO YES NO

OPW HP1 None OPT NO NO YES NO

OPW HPIL None ot NO NO YES NO
YES

HUSKY HP2 I* orT NO NO NO

* Not requred to be a multi-plane swivel.

Figure 603.11 Hasstech Vacuum-Assist Nozzte
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Table 603.5

Nozzle requirements for Dual [lirt Vacuum-Assist System
Flow Control Valve - A vapor flow control valve, or *‘proportioning valve,’ — -
must be installed inside the dispenser to regulate the amount of hydrocarbon and Lllc‘h Spring in Inter- High Pressure  Vapor Check
air vapor mixture collected, and 10 protect against venting of the underground Nozzles _ Device  Bellows lock  Shutoff Yalve
tank. A vapor screen must also be present, to filter debris. EW 3003 BAR YES  YES INTERNAL
Hoscs - The Ilasstech systemis certified to have any length hoses. Retractors and EZ 3003 BAR YES  YES INTERNAL
swivels are optional. The vapor hose must have a minimum inside diameter of
1/2 inch. EW RA3003 BAR YES ' YES INTERNAL
Collection Unit - The collection unit must start up whenever a nozzle at a RPPRA3003  BAR YES  YES INTERNAL

dispenser is switched on, and should stop when all dispensing nozzles shut off.

EW A3006 BAR YES YES REMOTE

Processing Unit - The processing unit must operate properly.

Control Panel - The entire Hasstech system is operated and controlled from a

YES
YES
YES
YES
YES
EW RA3006 BAR YES YES YES REMOTE
single control pancl that receives its power from a separate circuit breaker on the ’ RPP RA3006 BAR YES YES YES
YES
YES
YES
YES

REMOTE
main electrical panel in the station. This panel must operate properly.
EZ 3006 BAR YES YES REMOTE
Tank Collection Guage - An optional tank correction gauge (or ‘‘magnahelic
gauge,'’ may be mounted near the vent pipes. This gauge normally indicates EW A4000 RING NO YES REMOTE
from -1 to -5 water column inches (although a reading between 0 and -1 inches
of water column may occur during light traffic). EW A4002 RING NO NO REMOTE
603.2.2.2 lirt System EZ 4002%* RING NO NO REMOTE
The Hirt System is a vacuum-assist system that uses a vapor pump unit or a OPW 7VE SPRING  YES NO YES REMOTE
vacuum turbine unit to draw gasoline vapors to the underground storage tanks,
and an incinerator to burn excess vapors. Hirt manufactures a dual and coaxial OPW 7VH SPRING  YES NO YES REMOTE
vacuum-assist system. .
OPW 11VSC* RING YES YES YES INTERNAL
OPW 11VSF RING NO YES YES INTERNAL
The requirements for the Hirt dual vacuum-assist system are as follows:
. EZ 11 VF** RING NO YES YES INTERNAL
Nozzles - The requirements of the six nozzles currently certified by CARB

Executive Orders for the Hirt vacuum-assist system are shown below in Table EZE 8 SPRING  YES YES YES REMOTE
603.5. A Hirt dual vacuum-assist nozzle is shown in figure 603.12. Rainbow

Petroleum Products (RPP) does not make bellows for its rebuilt EW A 3006
nozzle.

*OPW 11VE nozzle body may use EZFlo ESBL & ESBU bellows & spout.
** Boot protector prohibited.

March 1991 600 - 30
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Ball Check Valve - A ball check valve must be instalied in all Hirt Systems
between the vapor port of the nozzle and the vapor recovery hose. The check
valve is designed to open the vapor path when a nozzle is tipped for use.
(Optional: A solenoid valve may be installed to replace ball check valve, Hirt

Cenification G-70-33-AA.
Hoses - The Hirt dual vacuum-assist system requires a long length double hose
that is overhead retractor mounted. The vapor hose must have a minimum inside

diamcter of 5/8 inches.

Swivels - Nozzle end swivels on the Hirt system must be multi-plane. Dispenser
end swivels must be Fire Marshal approved.

Vacuum Gauge - Hirt systems installed after August 13, 1980, are required to
have a vacuum gauge installed inside the dispenser that is farthest away from the
processing unit. The gauge range is from -1.0 inches to +1.0 inches of water
column. If the sytem is operating properly, it should indicate approximately -.5
inches of water column.

Processing Unit - The processing unit must operate properly.

Control Panel - The control panel must operate properly.

Air Compressor - The air compressor must operate properly.

Vent Pipes - Ezch underground storage tank may be manifolded to a vapor vent
pipe. Above gound, vent pipes for the Hirt system must be manifolded 1ogether

10 a single riser with a pressure/vacuum relicf valve.

Pressure/Vacuum Relief Valve - The valve must operate properly, and be
centified for the Hirt system.

Coaxial
The requirements for the Hirt coaxial vacuum-assist system are as follows:
Nozzles - The requirements of the five nozzles currently certified by CARB

Executive Orders for the Hirt coaxial vacuum-assist system are shown below in
Table 603.6. A Hirt coaxial nozzle is shown in figure 603.13. Rainbow

March 1991
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Table 603.6
Nozzle Requirements For Coaxial HirtVacuum-Assist System
lawch Springin  Inmter- High Pressure Vapor Check

EW A3005 BAR YES YES YES IN¥I“'E:NAL

EW RA3005 BAR YES YES YES INTERNAL

EW A3007 BAR YES YES YES REMOTE

EW RA3007 BAR YES YES YES REMOTE

EZ 3007 BAR YES YES YES REMOTE

EW A4001** RING NO YES YES REMOTE
EZ4001*¢  RING NO YES YES REMOTE

EW A4003** RING NO NO YES REMOTE

EZ 4003¢¢ RING NO NO YES REMOTE

RPP RA3007 BAR YES NO YES REMOTE

OPW 11VE* RING YES YES YES INTERNAL

OPW 11VF RING NO YES YES INTERNAL
EZI11VF**  RING NO YES YES INTERNAL
OPW 11VC RING YES YES YES INTERNAL
OoPW 111V RING YES YES YES INTERNAL
HUSKY V RING YES YES YES INTERNAL
EW A4005 RING NO YES YES INTERNAL
EZ 4005 RING NO YES YES INTERNAL
:‘Ogo‘zt uovgcﬁmgy use EZFlo ESBL. & ESBU bellows & spouts.
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Figure 603.12 Hirt Dual Vacuum-Assist Nozzle.

ey e e et =
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Petroleum Products (RPP) does not make bellows for its rebuilt EW A3006
nozzle.

Vapor Check Valve - A vapor check valve must be installed in all Hirt Systems.
The vapor check valve is designed to apen the vapor path when a nozzle is used.

Hoses - The Hirt coaxial vacuum-assist system requires a high hang coaxial hose.
The hoses must be certified as indicated in the current version of Executive Order
G-70-52.

Swivels - Nozzle end swivels on the Hirt system must be installed in accordance

with the appropriate ARB Executive Order. Dispenserend swivels must be Fire
Marshal approved.

Vacuum Gauge - Hirt systems installed after August 13, 1980, are required 10
have a vacuum gauge installed inside the dispenser that is farthest away from the
processing unit. The gauge range is from -1.0 inches to +1.0 inches of water
column. If the sytem is operating properly, it should indicate approximately -.5
inches of water column.

Processing Unit - The processing unit must operate properly.

Control Panel - The control panel must operate properly.

Air Compressor - The air compressor must operate properly.

Vent Pipes - Each underground storage tank must have & vapor vent pipe. Above
ground, vent pipes for the Hirt system must be manifolded together to a single
riser with a pressure/vacuum relief valve.

Pressure/Vacuum Relief Valve - The valve must operate properly and not leak.
603.22A Amoco Vacuum Assist (Bellowiess) System

The Amoco system is certified in only one configuration as shown in ARB
Executive Order G-70-118. Any deviation from the requirements in Executive
Order is not certified.

The requirements for the Amoco vacuum system are as follows:

March 1991
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Table 603.7
Nozzle Requirements for Amoco
Vacuum Assist (Bellowless) System

Spring High Vapor

Latch in Inter- Pressure  Check

Nozzles Device Bellows lock  Shutoff Valve
OPW 11-VI-51 SPRING NOBELLOWS NO NO INTERNAL
OPW 11-VJ-61 SPRING NOBELLOWS NO NO INTERNAL

6-1°0

March 1991

Figure 603.14 Amoco Vacuum Assist
(Bellowless Nozzle)
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Nozzle-OPW 11-V J-51

Sce Table 603.7 for nozzle requirements and Figure 603.14 for a picture of the
nozzle.

Vapor Pump-Blackmer Model VR-34.

Coaxial Hoses- Dayco Petroflex Model 7574 with liquid pick-up.
Goodyear Maxxim with Gilbarco liquid removai system.

Dispenser- Dresser Wayne Mode! 390-IL, installed as shown in ARB Executive
Order G-70-52-Al, Exhibit 10.

Pressure Vacuum Vent- OPW 523 (2") or
OPW 523-S (2") set at 8 oz. pressure, 1/2 oz. vacuum.

603.2.3 Aspirator-Assist System

Aspirator-Assist systems use an aspirator to discharge gasoline vapors o the
underground storage tanks. Aspirator-Assist systems are manufactured by Healy
and Red Jacket.

603.2.3.1 Healy System

The Healy System is an aspirator-assist system that uses an aspirstor jet pump to
discharge gasoline vapors to the underground stroage tanks. The requirements
for the Healy system are as follows:

Nozzles - The requirements for the one nozzle currently centified by CARB
Executive Orders for the Healy system is shown below in Table 603.8. A Healy
aspirator-assist pozzle is shown in figure 603.15. No rebuilders are certified for
the Healy nozzle system.

Facecone - The facecone used with the Healy syseem should make contact with
the motor vehicle fill pipe, but does not require a perfect seal, since it is vacoum
assisted. Gasoline vapors are collected from the gap betwen the nozzle and the
fuel tank.

Latching Device - Only a latch spring to help hold the nozzie spout inside the
motor vehicle fillpipe during fueling is required for the Healy system.
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Table 603.8
Nozzle Requirements For Healy
Aspirator-Assist System
Spring High Vapor
Latch in Inter- Pressure  Check
HEALY 200 SPRING NO NO YES INTERNAL

o ihaine s e aB led b mremeceblimie don ks sl eniie

Figure 603.15 Healy Aspirator-Assist Nozzle
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G-70-70 for specific configurations.

Hoses - Two hose configurations are certified by CARB Executive Orders for the
Healy system, depending on the type of dispenset. See Executive Ordet

Vent Pipes - Each underground storage tank must be vented (Fire Marshal
requirements). Above ground, vent pipes for the Healy system may be open to
the atmosphere or manifolded together, And depending on whether the
individual of central jet pumps are used, the system may or may not be required
to have a pressure/vacuum valve; see Executive Order G-70-70 for specific re-
quirements.

Jet Pump - For the Healy system to operate properly, an aspirater (jet pump) must
be present and correctly installed inside each dispenser, or a centrally mounted
multijet unit must be present..

603.2.3.2 Red Jacket System
Red Jacket manufactured, until 1982, a dual and coaxial aspirator-assistsystem.

Dual
The requirements for the Red Jacket aspirator-assist system are as follows:

Nozzles - The requirements for the cight nozzles centified by CARB Executive
Orders for use with the Red Jacket aspirator-assist system are shown below in
Table 603.9. A Red Jacket dual aspirator-assist nozzie is shown in figure 603.16.
Rainbow Petroleum Products (RPP) does not make bellows for its rebuilt EW
A3006 nozzle, :

Swivels - nozzle end swivels on the dual aspirator-assist system must installed
according with the appropriate ARB Executive Order. Dispenser end swivels
must also be installed in accordance with the Executive Orders.

Hoses - The dual aspirator-assist system requires a double hose that is overhead
retractor mounted. The vapor hose must be 5/8" inside diameter.

Vent Pipes - Each underground storage tank must have a vapor ventpipe. Above
ground, vent pipes for the dual aspirator-assist system can be individual or
manifolded together, sce Executive Order G-70-70 for specific requirements.
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Table 603.9
Nozzle Requirements For Red Jacket Dual Asplrator-Assist System
Latch Springin Inter- High Pressure  Vapor sheck

EW A3006 B‘/’\R YI‘-Z”S NO YES REMOTE

EW RA3006 BAR YES NO YES REMOTE

EZ 3006 BAR YES NO YES REMOTE

RPP RA3006 BAR YES NO YES REMOTE

OPW 7VE SPRING  YES NO YES REMOTE

EZE-8 SPRING YES NO YES REMOTE

OPW 11VSE RING NO NO YES REMOTE

EW A4002 RING NO NO YES REMOTE

EZ A4002* RING NO NO YES REMOTE
EZ1 I\.IE RING YES NO YES REMOTE

* Boot protector prohibited.

8 s ik 1 ke wanth R
Figure 603.16 Red Jacket Dual Aspirstor-Assist Nozzie
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Aspirator - Must be present, correctly installed inside the dispenser, and operat-
ing properly.

Modulating Valve - Must be present, correctly instatled inside the dispenser, and
operating properly.

Vapor Check Valve - Must be present, correctly installed inside the dispenser,
and operating properly.

Facecone - The facecone used with the Red Jacket system should make contact

with the motor vehicle fill pipe, but does not require a perfect seal, since it is
vacuum assisted.

Flow Limiter - A flow limiter may be required on Emco Wheaton installations.

Calibration - The dual aspirator-assist system must be calibrated annually if
required. The owner/operator should have either a sticker (inside the dispenser)
or a calibration sheet as proof of calibration.

Latching Device - A latch bar or lach spring to help hoid the nozzie spout inside
the motor vehicle fillpipe during fueling is required for the Red Jacket System.

Coaxial
The requirements for the Red Jacket coaxial system are as follows:

Nozzles - The requirements for the six nozzles centified by CARB Executive
Orders for use with the coaxial aspirator-assist system are shown below in Table
603.10. A Red Jacket coaxial aspirator-assist nozzle is shown in figure 603.17.

Rainbow Petrolenm Products (RPP) does not make bellows for its rebuilt EW
A3007 nozzle.

Swivels - nozzie end swivels on the coaxial aspirator-assist system must be
installed according with the ARB Executive Order.

Hoses - The coaxial aspirator-assist systemrequires a high hang coaxial hose with
or without a retractor.
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Table 603.10
Nozzle Requirements For Red Jacket Coaxial Asplrator-Assist System

Lntgh
EW A3007 BAR
EW RA3007 BAR
EZ 3007 BAR
RPP RA3007 BAR
OPW IIVF  RING
OPW 7VE RING
EZ 11VF RING
EW A4003  RING

EZ 4003+ RING

Springin  Inter-
w
YES NO
YES NO
YES NO
YES NO
YES NO
YES NO
NO NO
NO NO
NO NO

* Boot protector prohibited.

Figure 603.17
March 1991
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Red Jacket Coaxlal Aspirator-Assist Nozzle

High Pressure Vapor Check

YES

REMOTE
REMOTE
REMOTE
REMOTE
REMOTE
REMOTE
REMOTE
REMOTE

REMOTE

Page 600 - 41

Gasoline Marketing And Distribution

600

Gasoline Facllities Phase ] And 11

LEGAL REQUIREMENTS

Vent Pipes - Each underground storage tank must be vented (Fire Marshal
requirement). Above ground, vent pipes for the coaxial aspirator-assist system
can be individua) or manifolded together.

Aspirator - Must be present, comrectly installed inside the dispenser, and operat-
ing properly.

Modulating Valve - Must be present, correctly installed inside the dispenser, and
operating properly.

Vapor Check Valve - Must be present, correctly installed inside the dispenser,
and operating properly.

Facecone - The facecone used with the Red Jacket system should make contact

with the motor vehicle fill pipe, but does not require a perfect seal, since it is
vacuum assisted.

Flow Limiter - A flow limiter may be required on Emco Wheaton installations
only.

Calibration - The dual aspirator-assist system must be calibrated annually by a
CARB-approved contractor toremain certified. The owner/operator should have
cither a sticker (inside the dispenser) or a calibration sheet as proof of calibration,

Latching Device - A latch bar to help hold the nozzle spout inside the motor
vehicle fillpipe during fueling is required for the Red Jacket System.

604 EQUIPMENT CERTIFICATION

The following centification procedures are adopted pursuant to Section 41954 of
the Health and Safety Code. These requirements are applicable to vapor recovery

systems installed at gasoline facilities for controlling gasoline vapors during the
filling of storage tanks (phase I) and vehicle fuel tanks (phase IT).

Vapor recovery systems are complete systems and shall include all necessary

piping, nozzles, couplers, processing units, underground tanks and any other
equipment necessary for the control of gasoline vapors during fueling operations.
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605 LOCAL REQUIREMENTS

This place has been provided for you to place any additional requirements or
policies yout district may have concerning vapor recovery regulations. The ARB
will not provide any amendments to this section for obvious reasons, so it is up
to you to keep current.
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Phase 11

Ceruficatdon of the Hasstech Model VCP-2 and VCP-2A Phase II Vapor
Recovery Systems.

Recertification of the Red Jacket Aspirator Assist Phase II Vapor Recovery
System.

Relating to Modification of Certification of the Emco Wheaton Balance Phase
IT Vapor Recovery System.

Relating to the Modificaton of the Certification of the Shell Model 75B1 and
75B1-R3 Service Station Phase I Vapor Recovery Systems.

Recertification of the Exxon Balance Phase II Vapor Recovery System.

Recertification of the Atantic Richfield Balance Phase II Vapor Recovery
System.

Certificaton of the Modified Hirt VCS-200 Vacuum Assist Phase II Vapor
Recovery System.

Relating to Modification of Certification of the OPW Balance Phase II Vapor
Recovery.

D.2-

~ny

G-70-7-AB

G-70-14-AA

G-70-17-AB

G-70-18-C

G-70-23-AB

G-70-25-AA

G-70-33-AB

G-70-36-AC




Relaring to the Modificaton of the Certification of the Chevron Balance Phase
I Vapor Recovery System with OPW Nozzles for Service.

Recertficarion of the Texaco Balance Phase II Vapor Recovery Sykt;m.
Recerification of the Mobil Oil Balance Phase I Vapar Recovery System.
Recertification of the Union Balance Phase I Vapor Recovery System.

Certification of components for Red Jacket, Hirt, and Balance Phase I Vapor
Recovery

Recertification of the Chevron Balance Phase II Vapor Recovery System.

Order Suspending Certificaion of OPW Balance Phase II Vapor Recovery
System.

Relating to the Certification of the Healy Phase II vapor Recovery System for
Service Stations.

Relating to the Cerdficadon of the OPW Repair/Replacement Parts and
Modification of the Certification of the OPW Balance Phase I Vapor Recovery
System.

Cernification of E-Z Flo Nozzie Company Rebuiit Vapor Recovery Nozzies and
Vapar Recovery Nozzie Components.

Certification of E-Z Flo Nozzie Model 3006 and Model 3007 Vapar Recovery
Nozzies and Use of E-Z Flo Components with OPW Models 11VC and IIVE
Vapor Recovery Nozzies.

Certification of Rainbow Petrolenm Products Model RA3003, RA3005,

RA3006 and RA3007 Vapor Recovery Nozzies and Vapar Recovery Compo-
.pents.

Certification of Stage I and Il Vapor Recovery Systems for Methanol Fueling
Faciliti

Cenification of ConVanit Incarporated Aboveground Tank Filling/Dispensing
Vapor Recovery System

March 1991
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G-70-37-B

G-70-38-AB

G-70-48-AA

G-70-49-AA
G-70-52.AL

G-70-53-AA

G-70-67

G-70-70-AB

G-70-77

G-70-78

G-70-101-B

G-70-107

G-70-110

G-70-116-A




Certificaton of the Amoco V-1 Vapor Recovery System
Certification of the Husky Model V Phase II Balance Vapor Recovery Nozzie

Certificaton of the OPW Model 111-V Phase II Balance Vapor Recovery
Nozzle

Certificadon of the Bryant Fuel Systems Aboveground Tank Filling/Dis-
pensing Vapor Recovery System

Certficaton of the BRE Products, Inc. Enviro-Vault Aboveground Tank
Filling/Dispensing Vapor Recovery System

Certificagon of Sannipoli Corporaton Petro Vault Aboveground Tank Fill-
ing/Dispensing Vapor Recovery System

Certification fo Hallmark Industries Tank Vault Aboveground Tank Filling/
Dispensing Vapor Recovery System

Certficadon of Trusco Tank, Inc. Supervauit Aboveground Storage Tank
Filling/Dispensing Vapor Recovery System

Certficadon of LRS., Inc. Fuelmaster Aboveground Storage Tank Filling/
Dispensing Vapor Recovery System

Cernificadon of the EZ-Flo Rebuilt A4000-Series and 11V-Series Vapor
Recovery Nozzles
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G-70-118
G-70-125

G-7-127

G-70-128

G-70-129

G-70-130

G-70-131

G-70-132

G-70-133

G-70-134
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APPENDIX D.3
EXAMPLE CARB EXECUTIVE ORDERS

This section contains the following Executive Orders
CARB Number Description page

G-70-52-AM Summary of all above D.3-2
ground equipment for Red
Jacket, Hirt, and Balance

systems

G-70-70-AB Addresses the Healy D.3-30

: aspirator assist system;

G-70-7-AB

G-70-7-AB Addresses the Hasstech D.3-40
vacuum assist system

G-70-118 Addresses the Amoco D.3-45
bellowless nozzle systenm

G-70-36-AC Description of underground D.3-51
piping requirements

G-70-37-B Description of underground D.3-57
piping requirements

G-70-132 Above ground tank system D.3-65

G-70-133 Above ground tank system D.3-68



State of California
AIR RESQURCES BOARD

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

WHEREAS, the Air Resources Board (the "Board") has established, pursuant to
Sections 39600, 39601, and 41954 of the Health and Safety Code,
certification procedures for systems designed for the control of gasoline
vapor emissions during motor vehicle fueling operations ("Phase II vapor
recovery systems“”) in its "Certification Procedures for Gasoline Vapor
Recovery Systems at Service Stations" as last amended December 4, 1981 (the
“Certification Procedures”), incorporated by reference in Section 94001 of
Title 17, California Code of Regulations;

WHEREAS, the Board has established, pursuant to Sections 39600, 39601, and
41954 of the Health and Safety Code, test procedures for determining
compliance of Phase II vapor recovery systems with emission standards in its
"Test Procedures for Determining the Efficiency of Gasoline Vapor Recovery
Systems at Service Stations” as last amended September 1, 1982 (the "Test
Procedures”), incorporated by reference in Section 94000 of Title 17,
California Code of Regulations;

WHEREAS, the certification for use with Phase II vapor recovery systems 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 to 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 recovery
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 recovery systems on which they will be installed;

NOW THEREFORE, IT IS HEREBY ORDERED that the certification, Executive Order
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 Il vapor recovery systems;

IT IS FURTHER ORDERED that the equipment 1isted 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

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

requirements in the latest applicable Phase II vapor recovery system
certification.

Do3-2




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

IT IS FURTHER ORDERED that nozzle bellows covers, hereinafter refered to as
"boot protectors” may not be used on any nozzles after July 26, 1992, and

that they are prohibited prior to that date on certain nozzles as spec1f1ed
in Exhibits 2 and 3 of this Order.

IT IS FURTHER ORDERED that the compliance with the applicable certification
requirements and rules and regulations of the Division of Measurement
Standards, the 0ffice 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.

IT IS 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 Il
vapor recovery systems specified in this Executive Order shall be 100
percent performance checked at the factory including checks of proper
functioning of all automatic shutoff mechanisms.

Executed at Sacramento, California this 4 day of October, 1991.

. dk—4

James D. Boyd
Executive Officer
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Executive Order G-70-52-AM
Attachment A

Gasoline Vapor Recovery Equipment Added to Exhibit 2

Dresser Division/Wayne Industries
590 Blending Dispenser
390Dx-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 1iquid removal
system (Exhibit 8c)

OPW Division/Dover Corporation

66-CL coaxial hose breakaway coupling
43-CRT elbow swivel
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Exhibit 1

Executive Order G-70-52-AM

Phase II Vapor Recovery Systems

Certified for Hose Configurations Shown in Exhibits 4-11

Executive
Order Vapor Recovery
§-70- System Name
14 Red Jacket
17 Emco Wheaton Balance
23 Exxon Balance
25 Atlantic Richfield Balance
33 Hirt
36 OPW Balance
38 Texaco Balance
48 Mobil Balance
49 Union Balance
83 Chevron Balance

Additional Executive

Vapor Recovery Nozzles Not

Orders Pertaining to

Listed in the Above Orders

Executive

Order Vapor Recovery

G-70- System Name
78 EZ-flo rebuilts
102 EZ-flo rebuilts
107 Rainbow rebuilts
125 Husky Model V
127 OPW 111V
134 EZ-flo rebuilts

D.3-5
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Executlive

Exhibit 2

Order G-70-52-AM

Componontl/ List for Red Jacket, Hirt, or Balance
Phase II Vapor Recovery Systems

Manufacturer/Item SFM ID

and Mode| Number Number 4 -] -] 7 11 11a
Nozzles (new or rebullt by original -onufocturor)g/
Emco Wheaton A3003, RA3003Z 001:007:005 X X X
Emco Wheaton A3003, RA3005 005:007:0086 X X X X X X
Emco Wheaton A3006, RAJ00S 005:007:020 X X X
Emco Wheaton A3007, RA30O?7 005:007:025 X X X X X X
Emco Wheaton A4000, RA4OOOZ/§ 005:007:022 X X X
Emco Wheaton A4001, RA4001! 003:007:023 X X X X X X
Emco Wheaton A4002!/ 0053:007:022 X X X
Emco Wheaton A4003§/ 005:007:023 X X X X X X
Emco Wheaton A4003, RA4005!/ 005:007:025 X X X X X X
OPW 7V-E (34,36,47,49) 002:008:014-17 X X X
OPW 11V-C (22,24,47,49) 005:008:030 X X X X X X
OPW 11VS-C (22,24,47,49) 005:008:039 X X X
OPW 11V-E (34,36,47,49) 003:008:033 X X X X X X
OPW 11VS-E (34-36,47,49) 005:008:038 X X X
OPW 11V-F (22,24,47,49) 005:008:037 X X X X X X
OPW 11VS-F (22,24,47,49) 003:008:038 X  { X
OPW 111~V (22.24.47.49)5/ 005:0008:045 X X X X X X
Husky Mode) Vg 005:021:005 X X X X X X

Exhibit 3

X-Reference
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Exhibit 2, page 2

Executive Order G-70-52-AM

Colponontll List for Red Jacket, Hirt, or Bolance
Phase I] Vapor Recovery Systeme

Manufacturer/Item SFM 1D Exhibits Exhiblit 3
—_and Mode| Number Number 4 ] 8 7 8a,b,c__9a.,b,c 10 11 110 X-Reference

(rebullt by other than orlginal -onulocturor)g/

£z-11o 3003/2 A 005:029:003 X X X .
Ez-f10 3005%/ 005:029:004 X X X x X X X X x 2
€2-110 30062/ 005:029:004 X X X s
Ez-110 3007%/ 005:020:005 X X X x X X X X X 4
£2-110 As00el/Y/ 005:029:008 X X X s
Ez-110 A4001%/ 005:029:008 X X X X X X X X X 6
EZ-110 A40022/2/ 005:029:006 X X X 7
Ez-110 A4003/Y/ 005:029:006 x X X x X X X X X 8
€2-110 A400s2/2/ 005:029:006 X X X X X X X X X °
EZ-flo EZE 8 (22,24,47,40)1%/ oes:029:002 X X X 19a
EZ-f1o 11VS (coaxlal) 005:020:007 X X X X X X X x X 1S
EZ-110 11VS (duat)/Y/ 005:029:007 X X X 16 "
EZ-f1o 11VE (coaxlal) 005:029:007 X X X X X X X X X 13
EZ-110 11VE (duat )Y/ 005:020:007 X X X 14
Ralnbow RASee3l/11/18/ 005:035:002 X X X .
Rainbow RA3eesll/18/ 005:035:003 X X X x X X X X X 2
Ralinbow RA3eesll/ 005:035:004 X X X 3
Ralnbow RA3ee71l/ 005:035:005 X X X x X X X X X .
Ralnbow RPP (34,36,47,49) 005:035:006 X X X 10b

Daystar 13 X X X X X X X
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Exhibit 2, page 3
Executive Order G-70-52-AM

Couponont—/ List for Red Jacket, Hirt, or Baloance

Phase Il Vapor Recovery Systems

Manufacturer/Item SFM ID Exhliblts
and Mode) Number nu-g7r 4 ) [} 7 8¢ 8b 8¢ 8a 8b 8¢ 10 11 110
High-Retroctor Hoee Configurations™
Overhead Hose Retractore
CNI Serles 0000, 9910 ond 9930 b 4 X X X X X
Dresser Wayne 360-eeries X X
Gasboy Model| 80-750-2 X X
Gilborco X X X
OPW 55 (coax) X
OPW 568 (duol) X
Petro-Vend PV-8 X X
Pomeco 10@A, B, C and 102 p | X X X
Rodlkae X X X X
Red Jacket X X X X
Rueken X X X X
Topmaeter X X X X
Univereal Valive §880 X X X X
High Retractor Dispenvers?’/
Bennett Pump 6012, 68013, 6022, 6024, 6025, 6027 X
Dresser Wayne Serlee 370/380 X
Dresser Wayne DecadeMarketer Serles 310/320 X
Gasboy Serlee 50 X X
Tokheim Seriee 162 X X
Tokheim 262 X X
Tokhelm 242 and 244 X

Tokhelm 330A and 333A MMD
Tokhelm retrofit 222 and 333
4/
Low Retraoctor Dispensers
Tokhelm TCS

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

628
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Exhibit 2,

Executive

Co-ponontll List for Red Jacket, Hirt, or Balance
Phase Il Vapor Rscovery Systems

Order G-70-52-AM

Manufacturer/Item SFM ID

Exhibjts

ond Mode| Number Number 4

8¢

8¢

-
L

11 ile

ﬂuh:!isu_ﬂau_n_umlmy

Bennett Pump 7012, 7024, 8022, 8024, 8033

Bennett Pump 8036, 90368, 9048

Oresser Woyne 390

Dresser Woyne 490

Dresser Wayne 390D0x-GQU

Glibarco MPD

Glibarco Advantage

Koppens Calcutrinm

Southwest 2300 and 2400 MPD

Tokhelm High-dlscharge TCS

H311, H312, H322, H324, H413, H428, HE14, HE28

P_u_uﬂ_ll_mﬂnn_nhun!mm/

Dresser Wayne 3935-1L Blender

Dresser Woyne 375 Blender

Dresser Wayne 585 Biender

Dresser Wayne 590 Blender

Gllbarco SalesMaker (SMK) Blender

Glibarco Multi-Product (MPD) Blender

Tokehim 262 with blend valves 18/

Yokehim 426 TCS with blend valves
Coaxlal Hose Assembly 18/
B.F. Goodrlch Coox 003:814:001
B.F. Goodrich Super Il Coax 005:014:001
Dayco Petrofliex 2000 Mdl 7574 005:033:001
Dayco Petroflex 2080 MdI 7573 ©005:033:002
Dayco Petroflex 3000

Mode| 7375 Biending Hose 005:033:008

Gates Kieanalre 005:045:001

(continued next page)

X X xX x

X X X X

X X X X

X X X X

xX X

X X X X x

b X X X X X X x X X X X X X X X X
x
x

X X xX X
x
x
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Exhibit 2, poge §

Executive Order G-70-52-AM

Conponontll Liet for Red Jacket, Hirt, or Balance
Phase 1] Vapor Recovery Systems

Manufacturer/Item SFM 1D Exhibltse

ond Mode! Number Number 4 5 [} 7 8a 8b 8c

Coaxliql Hose Assembly l!/(eontlnuod from previous page)

Goodyear Maxxlim (black or green)

(1/2* or 3/8" Inner hose) ©003:036:001 X X X X X
Thermold Superiite (HPD Industries)

(1/2" or 3/8" Inner hose) 005:037:001 X X b X X
Vapor Systems Technologles 005:044:001 X X X X X
Liquid Removo)] Systems
Glibarco Venturl CoVent (1/2") 0035:026:011 X
Glibarco CoVent-2 (5/8") 005:026:012 X

Wayne Purge System

Cogxigl Hose Assembiles with Liquid Removql Syetems

Dayco Petroflex 7373 (1/2%) 005:033:003 X
Dayco Petrofliex 7374 (8/8") 005:033:004 X
Goodyear Maxxim Plus (5/8") 005:036:001 X
Thermold Superiite "V* 005:037:002 X
oPw 38-C iii 005:008:041 X X

oPw 38-CS 18/ 005:008:041 X X

OP®W 38-CX 14/ 005:008:041 X X

Emco Wheaton 4041 14/ 005:007:029 X X

Emco Wheoton 4042 21/ 005:007:030 X X

Hose Bregkaowgy Fittings - Dual Hose Systems Only

Enterprise Brass Works 897-V 005:034:001 X X X

Husky Safe-T-Break 005:0621:003 X X X

Richarde R83 Sofe-T-Gard 005:031:003 X X X

X X X x
X X X X xX x
xX X X X
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Exhibit 2, page 6

Executive Order G-70-52-AM

Colponontl/ List for Red Jacket, Hirt, or Balonce
Phaose 11 Vapor Recovery Systems

Manufacturer/Item SFM 1D Exhiblte

and Mods| Number Number 4 S [ ] 7 8a 8b 8¢
Cooxial Hose Breckawgy Fittinge ~ Factory or Kit Repalrable Only
Catlow C-200 005:030:003 X X X X X X X X X X X
Dayco C-200 005:033:008 X X X X X X X X X X X
Entsrprise Brass Works 897 005:034:002 X X X X X X X X X X X
Husky 2730 Safe-T-Break 005:021:004 X X X X X X X X X X X
Richards Industrles CXE-39 005:031:005 X X X X X X X X X X X
gggalgl_ﬁglg_nlggkgggxﬁﬁii}1n91 - Desligned to be Recoupled Without Repalr KIt
Catlow 2.N.1 (Nozzle end 9

installation prohiblted) 005:030:004 X
Emco Wheaton A4019 005:007:031 X X X X X X X X X X X
Husky 3030 Safe-T-Break 005:021:004 X X X X X X X X X X X
Richards Industrlies CX-40 005:031:004 X X X X X X X X X X ) 4
Richards Insustries RCX-40 005:031:004 X X X X X X X X X X X
OPW 66-C (w/ plgtall) 005:008:044 X
66-CL (w/o plgtall) 005:0008:047 X X X X X X

Yaopor Check Vaivee
Emco Wheaton

A225 005:007:23 X X

A225-003 005:007:23 X X X

A226 005:007:23 X

A227 005:007:23 x1§/

A228-001 005:007:024 X X X X X
Red Jacket systems only may alsoc use:

Red Jacket 104-184 002:001:003 X X X X X
Hirt systems only may also use:

Hazlett HC-2 ball check valve X X X

Hirt 3/4" NPT solenold valve X X X



Exhibit 2, page 7

Executive Order G-70-52-AM

174 List for Red Jacket, Hirt, or Balance

Component
Phase 11 Vapor Recovery Systems

21-¢°a

Manufacturer/Itens SFM 10 Exhibite
—ond Mode| Number Number 8o 8b B8c % 9 9% 18 11 1{1la
swivets®/
Nozzle Swivele
Ewco Wheaton
A4110-001(45°) 005:007:31 X X X X X
A4113-001(90°) 005:007:31 X X
Husky 14Vl 005:021:2
Husky I4VI F 005:021:2
oPN 43 005:008:6
orw 43-c%/ (30°) 005:008:27 X X X X X
oPW 43-CF-(45°) 005:008:040 X X X X X
oPw 43-1%/ with 3/4°
or 1* fuel Ilne 003:008:31
OPW 43-CR(9e°) 005:008: 46 X X
OPW 43-CRT(90°) 005:008: 46 X X
Pomeco Model 7 005:023:2
RCR 3 O 005:031:002
Ieiand Swivels
Enco Wheaton A93-001 005:007:13
OPW 38-CE 005:008:28
Dispenser Swivels '
Emco Wheaton
A4113-001 (90°) 205:008:31 X X X X X X - x
A92-001 005:007: 11
Wedgon PS 3443 VRM 005:013:2
oPW 43-cR(90°) 005:008:46 X X X X X X X
OPW 43-CRT(90°) 005:008:46 X X X X X X X

Retractor Swivel

Searle Leather & Packing B-1399

or State Fire Marshal

approved equivalent
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Exhibit 2, page 8

Executive Order G-70-852-AM

g List for Red Jacket, Hirt, or Balance
Phase Il Vapor Recovery Systems

Component

Monufacturer/Item
and Mode| Number

Flow Limiter
Emco Wheoton A-10

SFM 1D Exhibits
Number 4 -] ] ? 8a 8b 8¢ 9a _ 9b 9¢ 10 AR fla
001:007:1 X X X X X X X X X X X X X

or State Fire Marshal opproved equivalent

Reclirculation Trope (Exlisting Installations only) 1/

fmco Whsaton A008-001
Emco Wheaton AD4-001
Emco Wheaton A93-001
OPW 78, 78-S, 78-E, 78-ES

001:007:4 X X X X
005:007:8 X X X X
005:007:9 X X X X
001:008:13

002:008:12 X X X X
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12/

13/

18/
18/

Exh)bit 2, page 9

Exoci}lvo Order G-70-52-AM

Footnotee to Component Liet for Red Jacket, HIirt, or Boalance
Phase 11 Vopor Recovery Systems

Specific components for the Red Jacket system ore lIlsted In the latest verslion of Executive Order G-70-14.
Specl{lic components for the Hirt system are listed In the lotest verslon of Executive Order G-70-33.

See Exhibit 3 for o Nozzlie/System Croes-Reference.

High-hang or high-retractor hoee confliguratione are required on all) existing Bolonce, Red Jacket ond Hirt
stotions by July 26, 1986, except for dlispensers iIn compllance with Exhibit 11.

Other dispensers are In compliaonce with ARB requirements If they are opproved by the Division of Meocsurement
Stondorde ond ars applicable to any of the configurations shown by Exhiblits 4,5,86, £ 7 In this Executive Order.

Other nozzile muitiplane swlivels aond Isiond singlie plone swivels may be used 1! opproved by Callfornia Stote
Fire Marshal. Nozzle multiplane swivels and Islond single plane swiveis are required on all exlisting twin hose
dispensers by July 28, 1988.

43-T swivel not ailowed with Hirt boll check valve.

Duai-port nozzles not permitted on new Installations utilizing a balance type Phase II vapor recovery system.

Boot protectore ore trohlbltod on Emco Wheaton A4000-serlies nozzles, EZ-flo 4000-serles aond 11V-geries nozzies
ond OPW 111V ond Hue

y Model V nozzies.

Speciflc components for EZ-flo rebullt 3000-series vaopor recovery nozzles are listed In the latest version of
Executive Order G-70-101. Speclfic components for EZ-flo rebullt A4000-serles ond 11V-gerles vopor rscovery
nozzles are listed In the latest verslon of Executivs Order G-70-134.

Speclfic components for the EZ-flo Rebullt OPW 7V-E vapor recovery nozzle ore llsted In the lotest version of
Executlve Order G-70-78.

Specliflc components for the Ralnbow Rebulit Emco Wheoton A3003, A30035, A3008, ond A3007 vapor recovery nozzles
are lleted In the latest version of Executive Order G-70-107.

Emco Wheaton red ond gray bellows for A3000-type nozzles may nat be used after July 268, 1989. (Bellows
dliscolor In use ond moy oppear tan rather thon red or groy.

The boot must be used wlth Doystar Spacer (Daystar port number FR0232-NL-00), and Is only approved for use on
Emco Wheoton 3003- and 3005-type nozzles.

Appropriote certified swivels muet be used to prevent closure of vapor passage due to kinking.
Use of Ralnbow Petroleum Producte RA3I003/RA3005 Blow Molded Gosollne Vapor Recovery Bellows opproved.

Coaxlal hose aesemblies which do not contein (lquid remsoval systems may be used on Exhlblits which ore not
Indicoted provided they ore used with o certified Iiquid removal system (such os the Gllbaren facVant) whron 1o

caacdl8lad 8.~ AL -2 = .4
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Exhibit 2, page 10

Exoc!}lvo Order G-70-32-AM

Footnotes to Component List for Red Jacket, Hirt, or Balance
Phass I1 Vapor Recovsry Systems

Reclrculation trops ore permitted on existing Instollations only. Removal of Internal assembly from exlisting
rsclrculation trape Is recommended whensver possible to reduce pressure drop.

Any Installatlion of blended product dispensers must be plumbed to aollow the return of vapors from any product
produced by blending to all tanks from which the component fuels moy be wlithdrawn.

Ths Emco Wheaton A227 vapor check valve may be (nstalled In o verticol position (monufocturer’s Instructions
specify Installatlion within flve degrees of horlzontal) In Tokhelim 262 dispensers monufactured before 1/1/90.

Instollation of the Caotlow 2.N.1 bregkoway at the nozzle end of the hose Is prohiblted.

The Emco Wheaton A4042 fitting Is to be morketed In combination with o groy scuff guord which clearly
Identifles It as an A4042 fitting. This groy scuft guard le not to be Installed on A227 vapor check valves,
and the use of the block ecuff guard with which the A227 valve fs morketed 1s prohiblted with the A4042. Emco
Wheoton A227 valves modifled by removing poppets In an attempt to creote A4042 fittings ore consldered
uncsrtified equlipment.

Coaxlal hoses with liquid removal systeme are aopproved os Indlcated for Exhiblite which require liquid removal
systems. The use of hoses contoining liquid removal eyetems Is not prohlibited on other Exhlblts provided all
requirements of the Exhiblits, Including hose loop specifications, are met.
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Executlive

Exhibit 3

Order G-70-52-AM

Phaee I1 Vapor Recovery System/Nozzle Croee—-Reference
(Red Jacket and Hirt Assist Syetems or Balance Systems)

Dliepeneing Rate

1Y, Syetems 2/ GPM Not To
Nozzle Using Nozzles Exceed - ence Number
Emco Wheaton A3003, RA3003 Hirt 10 3/ Soft, tight-fitting faceplate _
Balance 10 Insertion Interlock 110
EZ-flo 3003 Ducei-hose passagewaye 4/
Secondary (pressure) shutoff mechonism —
Ralnbow RA3003 Vapor check valve In nozzle
Emco Wheaoton A3005, RA300S Hirt 10 Same as A3003 except coaxlal _
Balance 10 Insertion Interlock 12]
EZ-flo 30035 Soft, tight-fitting faceplate 4/
Secondary (pressure) ehutoff mechanism
Rainbow RA300S Vapor check valve In nozzle.
Emco Wheaton A3008, RA3J0OG Hirt 10 3/ Looee-fitting aeelet~type facecone. _
Red Jacket 10 No insertion Interlock. 4 13|
£Z-flo 3008 Secondary (preseure) ehutoff mechaniem
Siim handle.
Ralnbow RA300E Dual-hose paseageways
Remote vapor check valve requlired.
Emco Wheaton A3007, RAJ0O7 Hirt 10 Same 00 A3008 except cooxlal paesageways _
EZ-flo 3007 Red Jacket Loose-fltting ceslet-type facecone 4/ Ky
Ralnbow RA3007 Secondary (preseurs) ehutoff mechanism
"Remote vapor check valve requlired.
Emco Wheaton A4000 !/RA4000 8/ Hirt 10 3/ Soft, tight-fitting faceplate _
s/ 2/ Balance 10 Insertion Interlock 4/ 5]
EZ-flo 4000 ' Secondary (preseure) ehutoff mechaniem
Remote vapor check valve required
Dual-hose passagewaye
Emco Wheaton A4001 i/RMOOi 8/ Hirt 10 Same ce A4000 except cooaxlal. _
Balonce 10 Insertion Interlock. |6l

EZ-flo 4001§/

Soft, tight-fitting faceplate. /
Secondary (preseure) ehutoff mechanism —
Remote vapor check volve requlired
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Exhiblit 3 (contlinued)
Executlve Order G-70-52-AM

Phase 11 Vapor Recovery System/Nozzle Crose-Reference
(Red Jacket and Hirt Assist Systems or Balonce Systems)

Dlepensing Rate

Y, Systems 2/ GPM Not To
Nezzle Using Nozzles Exceed Commente ond Exhibit 2 Croes-Reference Number
Emco Wheoton A4002 8/ v Hirt 10 3/ Loose-flitting aselst-type facecone. _
5/ No Insertlion Interliock. 4/ 121}
EZ-flo 4002 Secondary (pressure) shutoff mechanlem
Dual-hose possageways
Remote vapor check valve required.
Emco Wheaton A4003 s/ Hirt 10 Same os A4002 except coaxlal paesagewoays _
5/ 1/ Loose~fitting asslst-type facecone / 18]
EZ-flo 40603 = Secondary (pressure) shutoff mechaonlism —
Remote vapor check valve required.
Emco Wheaton A4003 i/RA4005 s/ Hirt 10 Vapor check vaive In nozzle. -
s/ 1/ Bolonce 10 Insertion Interlock. 19|
EZ-flo 4008 Soft, tight-flitting faceploate. 4/
Secandary (pressure) shutoff mechonism
Coaxlal passageswoye
OPW 7V Model E 8/ Hirt 10 3/ No Insertion iInteriock. _
~34 (unleaded, with cllip) Red Jacket 10 Loose-flitting aselet-type facecone,. |19}
-36 (leaded, w/out cllpg Remote vopor check valve required.
-47 (unleaded, with cllp) Dual possageways
-49 (unleaded, w/out cllip No new 7V nozzles belng made by OPW. 4
-60 (leaded, with clip) Secondary (pressure) shutoff mechonlsm
-81 (unleaded, with clip)
-82 (leaded, w/out cllpg
-83 (unleaded, w/out cillp)
€E-Z Flo EZED 3/
~34 (leaded, with clip) Hirt 10 Rebuilt OPW 7V Model E nozzle.
-36 (leaded, w/out clip) Red Jocket 10 Loose-fitting aeslet-type facecone. |184a]
-47 (unleaded, with cllp) No Intarlock, dual passagewaye.
-49 (unleaded, w/out cilp) Remote vapor check valve required. 4
Secondary (preseure) shutoff mechonlism ~
3/ ,
flalnbow Petroleum Producte Hirt 190 OPW 7V Model E nozzle with Ralnbow boot. -
RPP-34 (leaded, w/ cllip) Red Jocket 10 No Insertion Interiock. / j 18b

RPP-38 (leaded, w/out cllip)
RPP-47 {unieoded, with ¢clip)
RPP-49 (unleaded, w/out clip)

Secondary (pressure) shutof! mechunism 4
Loose-titting assist-type tocecons.
Remote vapor check volve required.
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Exhiblit 3 (continued)

Executlive

Order G-70

-52-AM

Phase II Vapor Recovery System/Nozzle Cross-Reference
(Red Jacket and Hirt Assist Systeme or Bolance Systems)

Diepensing Rate

Systeme 2/ GPM Not To
ugu_l_au Using Nozzles Exceed Crose-Reference Number

OPW 11V Mods| C Hirt 18 Cooxlal passageways. .
~22 (leaded, with cllp) Balaonce 10 Insertion Interlock. 1|
~-24 (leaded, w/out ¢lip) Soft, tight-fitting facepiate 4/

-47 (unleaded, with cllip) Secondary (preesure) shutoff mechonism —
-49 (unleaded, w/o cllpg Vapor check valve In nozzle
No new Model C nozzles being made by OPW

OPW 11VS Madel C Hirt 10 3/ Same ae 11V except dual paesageways. __
-22 (leaded, with cllp) Balance 10 Ineertion Interlock. |12}
-24 (leaded, w/out cllp) Soft, tight-fitting faceplate. s/
~47 (unleaded, with cllip) Secondory (pressure) shutoff mechanism —

-49 (unleadsd, w/o cllpg Vapor check valve In nozzle
No new Model C nozzles bsing made by OPW.

OPW 11V Mode| E Hirt 10 Coaxial possagewayes. _
-34 (leaded, with cllp) Red Jacket 10 Loose fitting aseloet-typs facecone. 113]
-368 (leaded, w/out cilp) No insertion Interiock.

-47 (unieaded, with clip) Remote vopor check valve requirsd. 4/
-49 (unleaded, v/ouilcllp) Secondary (pressure) shutoff mechanisnm
EZ-f1o 11V-E (ecoaxlal)
8/ 3/

OPW 11VS Model E Hirt 10 Some as 11V E except dual passageways. .
~34 (leaded, with cllip) Red Jocket/ 10 Loose fitting assist-type facecone. 114
~36 (leaded, w/out clip) No Insertlon Interlock.

-47 (unleoded, with cilp) Remote vapor check valve required. 4/
-49 (unleaded v/s,t ellp) Secondory (pressure) shutoff mechonism
EZ-f)lo 11V-E (dual) ‘
OPW 11V Model F ' Hirt 10 Vapor check valve In nozzle. —
W 11V Model p) Balonce 10 Insertion Interiock. 4/ |15]

-22 (leoded, with ¢

-24 (leoded, w/out
~47 (unleaded, with
-49 (unlsaded, with

EZ-fto 11V-F (coaxlal)

clip)
clip)
gyt cllip)

Secondary (pressure) shutoff mechanism
Soft, tight-fitting faceplote.
Cooxlol paesagewayes.
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Exhiblit 3 (contlinued)
Executive Order G-70-52-AM

Phase 11 Vapor Recovery Syetem/Nozzle Cross~-Reference
(Red Jacket ond Hirt Assist Systems or Balance Systenms)

Dispensing Rate

1/ Systenms 2/ GPM Not To
Nezzle Using Nozzles */  Exceed n - umber
OPW 11VS Model F Hirt 10 3/ Same as 11V F except dual passageways. —
-22 (leaoded, with clip) Balance 10 Vapor check valve In nozzle. 4/ |16]
-24 (lsaded, w/out clls) Secondary (pressure) shutoff mechanism —
-47 (unleaded, w/ cllip Insertlion Interlock.
-49 (unlsaded, w , clip) Soft, tight-fitting faceptate.
€EZ-flo 11V-F (dual) =
OPW 111V 5/ Hirt 10 Vapor check valve In nozzle. -
-22 (leaded, with clip) Balance 10 Insertion iInterlock. 4/ 117}
-24 (leaded, w/out clip) Secondary (pressure) shutoff mechonism —
-47 {unleaded, with cllip) Soft, tight-fitting faceplate.
-49 (unisoded, without cllip) Coaxlal passageways.
Husky Mode!l V 8/ Hirt 10 Vapor check valve In nozzle. -
Balance 10 Insertion Interlock. 4/ j18]

Secondaory (pressure) shutof{ mechanism
Soft, tight-fitting faceplate.
Coaxlal passageways.

1/ Spout and bellowe may be chonged from leadsd to unieaded, or vice versa, when producte In storage tanks are
changed accordingly.

2/ The Executive Orders pertaining to Balance Phase Il vapor recovery eystems are (lsted In Exhibit 1.
Flow rate of 12 gpm permitted only on dual Hirt systems which use 3/4" vapor hose.

Secondary (preesure) shutoff mechanism ot or below 10" water column (between 8" and 10*, not over 10").

e QK

Boot protectors are prohiblted on Emco Wheaton A4000-eerles nozzles, EZ-flo 4000-serles and 11V-gserliee nozzles
and OPW 111V and Husky Model V nozzles.

OPW 7V Mode! E nozzle with OPW 7V Mods| H bellows/faceplate le acceptable.

SIS

€EZ-flo rebullt nozzle bodles may be certifled onily with Emco Wheaton "front end” parte. Refer to the lotest
verslon of Executive Order G-70-134 for q llsting of the aopproved combinatione, :



EXHIBIT 4
Executive Order G-70-52-AM

Dual Hose Side Mount High-Retractor Configuration
For Existing Installations Only

b to 7 feet

-———-_—_-_—___"“‘——-Overhead Hose Retractor

ozzle

Certified multi-plane swivels o
the nozzle end of both vapor ani
product hoses and the dispenser
or island end of the vapor hose

Gasoline product hose length
shall be selected and hose
installed to avoid interference
with vapor hose operation.

8/8 inch or larger I.D (3/4" I.I.
minimum with 12 gpm Hirt system .
Vapor hose length as needed to
provide natural drainage into
vapor return piping when

() retractor is in retracted
position, and still avoid kinkiig

L )

l

10" maximum

— when fully extended.

Vapor check valve, if required,

AT

16" minimum

may be installed inside or
outside of dispenser.

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

Swivel. State Fire Marshal
approved 0.495 inch I.D. minimun

45%ith stops.

v ' v |

Notes: 1.

See Exhibit 2 for the component 1ist.

A flow limiter is required on dispensers that have a maximum
flowrate in excess of 10 gpm. (A maximum flow rate of 12 gpm is
permitted with the Hirt system provided vapor hoses are 3/4" ID.)
Use appropriate hose ties.

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

The Emco Wheaton and EZ-flo A4000 and A4002 nozzles are permitted
only when used in conjunction with certified vapor check vaives.
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EXHIBIT 5
Executive Order G-70-52-AM
Coaxial Hose Side-Mount High-Retractor Configuration
For New and Existing Installations

—

= - Overhead Hose Retractor

Coaxial Hose Assembly

Nozzle
5 to 7 feet

Nozzle swivel (optional with
lightweight coaxial hoses)

Hose assembly sloped to permit
natural drajnage into vapor
return piping when retractor is
in retracted position.

10" maximum

Gasoline Fluid Hose (or piping
inside dispenser)

Vapor check valve, if required,
may be installed inside or
outside dispenser.

Dispenser or island Swivel
(optional with lightweight
coaxial hoses)

10" minimum
Riser (3/4 inch or larger inside
diameter galvanized pipe)

Notes: 1. See Exhibit 2 for the component 1list.

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

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

4. The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted
only when used in conjunction with approved vapor check valves.

8. Nozzle and dispenser or island swivels are required with hardwall
coaxial hoses, and are optional with lightweight coaxial hoses.



EXHIBIT 6
Executive Order G-70-52-AM
Dual and Coaxial Hose Dispenser-Mount.High-Retractor Configuration

Retractor
Dispenser
T 7 line 1 dh 1 n
Gasoline liquid hose length sha
| — pe selected and hose installed :o.
avoid interference with vapor
hose operation. ’

5 feet

minimum Nozzle

Multi plane swivels on nozzle ed
of vapor and product hoses. Wi:h
hardwall coaxial hose, nozzle
swivel equal to or greater than
30°~required (optional with othr
() /] coax hoses)
6/8" or larger I.D. (3/4" for 1.
gpm Hirt system) Vapor hose or
coaxial hose length as needed t
q permit natural drainage into
10" maximum ' vapor return piping when
i ' : retractor is in retracted
y § position and still avoid kinkin
’/’//f when fully extended.
Vapor check valve, if required,
may be installed inside or
outside of dispenser.
10" minimum
~___—Swivel, must be State Fire

Marshal approved 0.495 inch I.D

v v minimum 45° with stops (optiona

with lightweight coaxial hoses)

Notes:

1. See Exhibit 2 for the component 1ist.

2. A flow limiter is required on dispensers that have a maximum flowrate in
excess of 10 gpm (12 gpm for dispensers with the Hirt system provided thit
3/4* ID vapor hoses are used), and may be required on any gasoline
dispenser at the discretion of the local air pollution control district.

3. Use appropriate hose ties.

4. Vapor return piping may be installed inside or outside dispenser cabinet.

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

6. The Emco Wheaton and EZ-flo A4000, A4001, A4002 and A4003 nozzles are
permitted only when used in conjunction with approved vapor check valves.

7. The coaxial hose dispenser-mount high-retractor configuration can be uset
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 optional with lightweight coaxial hoses.
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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
. "i'-.i' single hose clamp.

‘\ ' Slope to permit natural drainage.

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

Hose tie wraps applied

V2 approximately every foot to hold
:.: vapor and product hoses together.
2l
~ Nozzle
I~
8
A

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

' \\w/‘/

Product Hose '

Minimum height above island - 20"

N

on oW

See Exhibit 2 for the component 1list.

A flow limiter is required on dispensers that have a maximum
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 h1gh-retractor configuratisn not
permitted on new installations.-

The Emco Wheaton and EZ-flo A4000 and A4007 -=2zle: -e permitted
only when used in conjunction with certifi ipor check valves.
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EXHIBIT 8
Executive Order G-70-52-AM
High-Retractor Dispenser - Coaxial Hose Configurations
For New and Existing Installations

8a 8b 8c
Retractor and
Hose Clamp
X X Recommended 90
degree Swivels
Required =4 | (optional)
90 degree Swivels —
Coaxial Hose
Required
45 degree Swivel
(optional for 4
Tokheim MMD's} : ¢ 10 inches maximum
Liquid removal systei 1
Motor Fuel Dispenser
Notes:

1.
2.

6.

7.
8.

Use a 1 inch or larger diameter galvanized pipe for riser.
A flow limiter is required on dispensers that have a maximum flowrate in excess of 10 gpm. A flow
limiter may be required on any gasoline dispenser at the option of the local air pollution 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 dxspenser
islands greater than 4 feet in width, the maximum length of the hose assembly shall not exceed the
sum of one-half the dispenser width, in feet, plus 7 feet.
Retractor must retract coaxial hose to top of dispensers when not in use and hose must slope
downward to dispenser to provide natural drainage from the retractor to the dispenser. Tension ¢ n
retractor hose clamp must not be in excess of that required to retum hose to top of dispenser.
For configuration 8¢, the hose may not touch the island or the ground when not in use. Inthe cast
of a dogbone island 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 local air pollution control distr 3.
The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted only when used in conjurk -
tion with approved vapor check valves.
Configuration 8a with swivels is required with hardwall coaxial hoses.
Liquid removal system is required with configuration 8c and shall be located so that the liquid plcku .
is in the bottom of the hose loop during vehicle fuelings.
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Exhibit 9 (a and b)
Execut ive Order G-70-52-AM
High-Hang Coaxial Hose Configuration with Retractor
For_New and Existing Installations

Original Configuration Alternate Configuration

Location of
vapor check
valve, if
required

Hose retractor”
w1
—
Coaxial Hose = = =
Assembly m— — —
Nozzle
@ O

10" maximum |

45° Swivel

(Optional for

N Tokheim MMDs)

90° Swivel

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

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

3. 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 in 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.

4. Retractor must retract coaxial hose to top of dispensers when not in
use.

5. Tension on retractor hose clamp must not be in excess of that
recuired to return hose to top of dispenser.

6. Or:3inal configuration required with hardwall hoses.

7. 90 degree swivel is not required if hose stiffener ¢ tle is 24"
in length (Hose stiffeners pertain only to B.F. Gooe- oses).

8.

The Emco Wheaton and EZ-flo A4001 and A4003 nozzles &  ermitted
only when used in conjunction with approved vapor chec.. valves.

D.3-25




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

Vapor check valve, if
‘_r,ﬂ_———”"required, may be located
here

Venturi may be located here
with separate liguid pickug
in hose loop where indicated
below

Hose retractor

4 Coaxial Hose Assembly

— Nozzle

Venturi may be located here
with separate liquid pickup
in hose loop where indicate/|

P below

Liquid removal system
required, located so that
the liquid pickup is in the
bottom of the hose loop
during vehicle fuelings.

Notes:

1. 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 valve or pigtail hose, shall not exceed 13 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 required on all gasoline
dispensers at the option of the local air pollution control district.

5. The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted only
when used in conjunction with approved vapor check valves.

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

7. Retractor must retract coaxial hose to top of dispensers when not in use.

8. Tension on hose clamp must not be in excess of that required to return
hose to top of disrenser.
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- EXHIBIT 10
Executive Order G-70-52-AM
High-Hang Coaxial Hose Configuration With Liquid Removal System
For New and Existing Installations

;?_m-_"“‘-Vapor check valve, if
N required, may be located
- here

Venturi may be located here
with separate liquid pickup
in hose loop where indicated
below

J*-----Coaxial Hose Assembly

' nfjo

— 0zzle

Venturi may be located here
with separate liquid pickup

-— in hose loop where indicated
below
Liquid removal system
required, located so that
the liquid pickup is in the

bottom of the hose loop

during vehicle fuelings.

Notes:

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

2. The maximum length of the hose assembly is 10-1/2 feet.

3. An ARB certified 1iquid 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 required on all gasoline
dispensers at the option of the local air pollution control district.

5. The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted only
wvhen used in conjunction with approved vapor check valves.

6. The hose may not touch the istand or the ground when raot in use. In the

case of a dogbone island where the wider island ends c-otect the hose from
damage by vehicle tires, the hose may touch the vert::al face of the
dogbone island at the option of the local air pollu: =n control district.
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EXHIBIT 11
Executive Order G-70-52-AM
Low-Profile Dispenser with Retractor and Liquid Removal System
For New and Existing Installations

C———] eo0oeoe

I

o 30

-
| ( f
e — oc::LLC::o
Dispenser ————————p _7 : -[
Nozzle

Swivel
Retractor and”/////

|

hose clamp
Coaxial hose
assembly ' ‘
Liquid
L—" removal
' = system
90° Swivel = s '
Notes: 1. Use 1 inch or larger inside diameter galvanized pipe for riser.
2. A flow limiter is required on dispensers that have a maximum

flowrate in excess of 10 gpm. A flow limiter may be required on
all gasoline dispensers at the option of the local air pollution
control district. v

3. An ARB certified 1iquid removal system must be installed and
maintained according to manufacturer's specifications.

4. Retractor must retract coaxial hose to dispenser when not in use
The hose must fit sgugly against the dispenser from the low
retractor to the 90" swivel.

5. Tension on retractor hose clamp must not be in excess of that
required to return hose to dispenser.

6. The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitte
only when used in conjunction with approved vapor check valves.

7. 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 touc
the vertical face of the dogbone island at the option of the locii
air pollution control district.
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EXHIBIT lla
Executive Order G-70-52-AM

Low-Profile Dispenser with Retractors

For New and Existing Installations

[d
-] ———

-

reon il |

\

I-UI—I

High retractor— 14> : ¥
and hose
clamp
Coaxial hose
assembly
§ to 7
— feet
=g =] "
Dispenser S——

JEN— )

DN

| =]

- ®))))) =

1

——————————'Nozzle

Swivel

. e .
AN 0N ‘W 10" max
Low retractor ' ;——
and hose
clamp
90° Swivel
. , }
Notes: 1.

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

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

control district.

3. Low retractor must be preient and must retract hose to dispenser
when not in use. Hose must fit snugly against dispenser from low

retractor to 90 degree swivel.

4. 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.

6. The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted
only when used in conjunction with approved vapor check valves.
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State of California
AIR RESOURCES BOARD

Executive Order G-70-70-AB

Relating to the Certification of the
Healy Phase II Vapor Recovery System
for Service Stations

WHEREAS, the Air Resources Board (the "Board") has established, pursuant to
Sections 39600, 39601, and 41954 of the Health and Safety Code, certificatiol
orocedures for systems designed for the control of gasoline vapor emissions
during motor vehicle fueling operations (“Phase II vapor recovery systems") 'n
its "Certification Procedures for Gasoline Vapor Recovery Systems at Service
Stations" as last amended September 1, 1982 (the "Certification Procedures"”)
incorporated by reference in Section 94001 of Title 17, California
Administrative Code;

WHEREAS, the Board has established, pursuant to Sections 39600, 29601, and
41954 of the Health and Safety Code, test procedures for determining
compiiance of Phase Il vapor recovery systems with emission standards in its
“Test Procedures for Determining the Efficiency of Gasoline Vapor Recovery
Systems at Service Stations” as last amended September 1, 1982 (the "Test
Procedures"), incorporated by reference in Section 94000 of Title 17,
California Administrative Code;

WHEREAS, James W. Healy of Cambridge Engineering, Inc. has applied for
certification of the Healy Phase Il Vapor Recovery System modified to use a
single, centrally located Cambridge Engineering Multi-Jet Pump for both
multi-product and individual dispensers;

WHEREAS, the modified Healy Phase Il Vapor Recovery System installed with
Cambridge Engineering's centrally located Multi-Jet Pump has been evaluated
pursuant to the Board's Certification Procedures and Test Procedures;

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 to all of the requirements
set forth in Sections I through VII; and

WHEREAS, I find that the Healy Phase 1I Yapor Recovery System modified to us
a single, Cambridge Engineering Multi-Jet Pump, conforms with all of the
requirements set forth in Sections I through VII of the Certification
Procedures and is at least 95 percent effective for attendant and/or
self-service use at gasoline service stations when used in conjunction with
Phase I vapor recovery systems that have been certified by the Board.

NOW THEREFORE, IT IS HEREBY ORDERED that the Executive Order G-70-70-AA issu d
on December 16, 1983 is hereby modified to add the use of the Healy Phase II
Vapor Recovery System which incorporates Cambridge Engineering's Multi-Jet
Pump with both multi-product and individual dispensers.
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iT IS FURTHER ORDERED that tnis system is certified to be at least 35 percent .
effective in self-serve and/or attendant use at gasoline service stations when
used with a Board certified Phase [ vapor recovery system. A typical piping
arrangement for the Healy Phase II Vapor Recovery System without multi-product
dispensers is shown in Exhibit 1. A schematic of a typical installation of
dispenser components for Healy Phase II Vapor Recovery Systems not
incorporating the Multi-Jet Pump is shown in Exhibit 2. A typical piping
arrangement for the Healy Phase I! Vapor Recovery System when used with
multi-product dispensers is shown in Exhibit 3. A typical piping arrangement
for the Healy Phase Il Vapor Recovery System when used with the Multi-Jet Pump
anda multi-product dispensers is shown in Exhibit 4. A listing of certified
Healy Phase Il Vapor Recovery System components is presentea in Exhibit 5.
Notes applicable to underground vapor return lines for the Healy Phase II
Vapor Recovery System are listed in Exhibit 6.

[T IS FURTHER ORDERED that compliance with the applicable certification
requirements and rules and regulations of the Division of Measurement
Standaras, the State Fire Marshal's Office, and the Division of Occupational
Safety and Health of the Department of Industrial Relations is made a
condition of this certification.

IT IS FURTHER ORDERED that the system certified hereby shall perform in actual
use with the same effectiveness as the certification test system. Compliance
with this performance criterion shall be a condition of this certification,
and failure to meet this criterion shall constitute grounds for revocation,
suspension, or modification of this certification.

IT IS FURTHER ORDERED that any alteration to the equipment, parts, design, or
operation of the system 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 the certified Healy Phase II Vapor Recovery System
shall, at a minimum, be operated in accordance with the manufacturer's
recommended maintenance intervals and shall use the manufacturer's recommended
operation, installation, and maintenance procedures.

IT IS FURTHER ORDERED that the Healy Phase II Vapor Recovery System nozzle,
jet pump, control valve and Multi-Jet Pump shall be 100 percent performance
checked at: the factory including checks of proper operation in all aspects of
perrormance.
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IT IS FURTHER ORDERED that the certified Healy Phase Il Vapor Recovery Syste 1
shall be performance tested during installation for ability to dispense
gasoline and collect vapors without difficulty in the presence of the statio:
manager or other responsible individual. The station manager, owner or
operator shall also be provided with instructions on tha oroper use of the
“ealy Phase Il VYapor Recovery System, its repair and maintenarce, znd where
system replacement and system components can te readily ootained. A copy of
the Healy Phase Il Yapor Recovery System warranty shall be made available to
.le station manager, owner or operator.

Executed at Sacramento, California this 2 aay of October , 1986.

James 0. doyd
Exegutive Officer—

1 -

- e
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Exhibit 1
Executive Order G-70-70-Ap
Typical Phase 11 Vapor Recovery
System with Individual Varor Return
Lines Adaptable to Lhe Healy Phase 11
Vapor Recovery System Galvanized
2 inch minimum vent
pipes manifolded

See EXHIBIT 2 for //
Dispenser -Components >
Nota: 16 inch long |, {q;
- 3/4 {nch or farger 1.D.
< Galvanized Riser Pipe reretes seattem
-—— —_——N\ ] _ \ Stubbed Inside dfspenser reiee
‘N S
\) \ T
\\‘Y - \\S- -—- «
. N~ N N, AN
js % = e s— ST mo e TS . ’ el STIAETY R ) P Sy sk sy TS St 92N
A* Vepor Lines ——— LT
\ ——
\ isting Vents to
§\\\ . m‘:’ C:un’ddd

Note: pipe sizes ore
ninfmum requirements

A Line

Certified Phase | system



EXHIIT 2

Executive Qrder &-70-70-475

Healy Vapor Reccvery Systam
Typical Instzllation
of Dispenser (cmponents

=
—_—

o

- Healy Nozzle

Nozzle Swivel is Optiona

3/8 inch 1.D. Minimum
Yapor Line

1/2 inch 0.D. Copper Tubing—::

3/4 inch Minimum I.D. Galvanize

HI7T a0y f gl b
e Uiy Ml NI

.7 %
//”,l/ 1 tls , 2 |
O

\ with Single Product Dis iensc-
& |[— Hose Adapter

Co-Axiail Hose .Without Srivels

— Jet Pump
R\

I////,

,I,'.' i.l ...::t "’
z, 0 i“cv,,, 7,

ra

Vapor Return/

Pipe Riser; Minimum Length = 16 inches
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EXnipiY 3

Exccutlye Order G-70-70- AR
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Exhibit 5
Executive Order G-70-70-AB

List of Components for Healy Phase II
Yapor Recovery System

Item Model State Fire Marshal
Identification No.
1. Nozzle Healy Model 200 005:024:002
Notes: Leaded ana unleaded spouts are intercnangeable. Nozzle must shut
off at -10 inches H20 or less and +10 incnes H20 or greater.
Flow rate is limited to 10 gallons or less per minute.
2. Riser
Notes: Riser must be 16 inches or longer and have an inside diameter of
no less than 3/4 inches. One inch inside diameter riser required
with multi-product dispenser. :
3. Jet pump Healy Model 100 005:024:004
Notes: A single jet pump may not be connected to more than one vapor/
liquid hose where more than one hose can be dispensing gasoline
simultaneously. Gasoline that flows through-the jet pump and
components of the jet pump must first be strained by the
dispenser filter or by a filter approved by the manufacturer.
4. Hose Adapter Healy Model CX-6 005:024:005
5. VYapor Line
Notes: The vapor line connecting the jet pump with the coaxial hose

adapter shall consist of durable material. 1isted for use with
gasoline. It shall be no less than 3/8 inch inside diameter and
shall be installed unobstructed. The vapor tube at the top of
each side of a multi-product dispenser must be manifolded such
that liquid that 1s taken from either vapor hose cannot enter the
vapor path of another hose. The vapor tube extending from top to
bottom of a dispenser must be 5/8 inch or greater inside
diameter. The vapor tube from the bottom of the 5/8 inch or

greater line to the jet pump.shall be 3/8 inch inside diameter.:
D.3=-37



Exhibit § (Continued)

Executive Order G-70-70-AB

List of Components for Healy Phase Il
Yapor Recovery System

Item Model State Fire Marshal
Identification No.

6. Vapor/Liquid Healy Model CX 005:024:003
Coaxial Hose
Notes: The coaxial hose shall not exceed a hose length of 13 ft. The
hose must clear the island when the nozzle is in place on a
mul ti-product dispenser.
7. Nozzle Swivel Healy Model S
Notes: Swivel required on nozzle end of coaxial hose when used with
mul ti-product dispensers. Swivel optional on nozzle end of
coaxial hose when used with other dispensers.
8. Control Valve Healy Model 143
Notes: Healy Model 143 control valve required on‘syétems installed witn
multi-product dispenser.
9. Multi-Jet Pump
Notes: Gasaline that flows through Multi-Jet Pump and Components of tle
Milti-Jet Pump must first be strained by a filter approved by 1he
manufacturer.
10. Pressure Yacuum VAREC 2010-811-2

Valve Hazlett H-PVB-1

Notes: Pressure vacuum valve must have a release pressure setting equ: 1
to 1.0 inch of water column.

D.3-38




Exhibit 6

Vent pipes shall be adequately supported throughout their.lgngth and when
they are supporting weights in addition to their own, additional supports
may be required; anchor to building or other structure.

Tank vent pipes shall not be obstructed.

On Healy systems not incorporating the Multi-Jdet Pump, tank vent pipes
shall terminate into the open atmosphere and the vent outlet shall be not
less than 12 feet above the adjacent ground level. The outlet shall vent
upward or horizontally and be located to eliminate the possibility of
vapors accumulating or traveling to a source of ignition or entering
adjacent buildings.

On Healy systems incorporating the Multi-Jdet Pump, tank vent pipes shall
be manifolded into a single vent pipe to which a pressure vacuum valve is
attached. The pressure vacuum valve shall be approved by the State Fire
Marshal and have a release pressure equal to 1.0 inch of water column.
The vent outlet shall be not less than 12 feet above the adjacent ground
level. The pressure vacuum valve outlet shall vent upward and be located
to eliminate the possibility of vapors accumulating or traveling to a
source of ignition or entering adjacent buildings.

A1l vapor return and vent piping shall be provided with swing joints at
each tank connection, and at the base of the vent riser where it fastens
to a building or other structure.

Locate 1" riser with double swing connection to 2" run for best mounting
position inside multi-product dispenser. Allow for 1/2" 0.D. copper
gasoline tie-in to regular (leaded) riser. When a swing joint is used in
a riser containing a shear section, the riser must be rigidly supported.

On Healy Phase Il Vapor Recovery Systems not incorporating Cambridge
Engineering's Multi-Jet Pump, all horizontal lines to be sloped 1/8" per
foot minimum.

On Healy Phase Il Vapor Recovery Systems not incorporating Cambridge

Engineering's Multi-Jet Pump, all horizontal lines must be sized to freely
drain up to 2 gpm from each jet pump.
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State of California
AIR RESOURCES BOARD

Executive Order G-70-7-AB

Certification of the Hasstech Model VCP-2 and VCP-2A
Phase II Vapor Recovery Systems

WHEREAS, the Air Resources Board (the “Board") has established, pursuant to
Sections 39600, 39601, and 41954 of the Health and Safety Code, certificatio
procedures for systems designed for the control of gasoline vapor emissions
juring motor vehicle refueling operations ("Phase II Vapor Recovery Systems"
in its "Certification Procedures for Gasoline Vapor Recovery Systems at
Service Stations" as last amended December 4, 1981 (the "Certification
Procedures"), incorporated by reference in Section 94001 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 Phase II 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 December 4, 1981 (the "Test
Procedures”), incorporated by reference in Section 94000 of Title 17,
California Administrative Code;

WHEREAS, Hasstech has applied for certification of the Hasstech Model HP-11
vapor recovery nozzle for use with the Hasstech Phase II vapor recovery
systems;

WHEREAS, the Hasstech Model HP-11 vapor recovery nozzle has been evaluated
when used with the Hasstech Phase Il vapor recovery systems pursuant to the
Board's Certification Procedures and Test Procedures;

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 to all of the requirements
set forth in paragraphs I through VII;

WHEREAS, I find that the Hasstech Phase II vapor recovery systems, modified fo
use the Hasstech Model HP-11 vapor recovery nozzle, conform with all the
requirements set forth in paragraphs I through VII of the Certification
Procedures and are at least 95 percent effective for attendant and/or

sel f-serve use at gasoline service stations when used in conjunction with
Phase I vapor recovery systems that have been certified by the Board.

HNOW, THEREFORE, IT IS HEREBY ORDERED that the certification, Executive Order
G-70-7-AA issued on December 3, 1982 for the Hasstech VCP-2 and VCP-2A

Phase Il vapor recovery systems is hereby modified to include the Hasstech
Model HP-11 vapor recovery nozzle. The maximum dispensing rate for the
Hasstech Model HP-11 vapor recovery nozzle shall be 12 gallons per minute.

D.3-40



IT IS FURTHER ORDERED that the systems are certified to be at least 95 percent
effective in the self-serve and/or attendant use at gasoline service stations
when used with Board-certified Phase I vapor recovery systems. These systems
are described in Exhibit I. All certified components are listed in Exhibit 2.

IT 1S FURTHER ORDERED that compliance with the applicable certification
requirements and rules and regu]at1ons of the Division of Measurement
Standards, and the State Fire Marshal s Office is made a condition of this
certificatton.

IT 1S FURTHER ORDERED that the systems certified hereby shall perform in
actual use with the same effectiveness as the certification test systems.
Compliance with this performance criterion shall be a condition of this
certification, and failure to meet this criterion shall constitute grounds for
revocation, suspension or modification of this certification.

IT 1S 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 these systems
shall be 100 percent performance checked at the factory including checks of
proper functioning of all automatic shut-off mechanisms.

IT IS FURTHER ORDERED that the certified Phase Il vapor recovery systems
shall, at a minimum, be operated in accordance with the manufacturer's
recommended maintenance intervals and shall use the manufacturer's recommended
operation, installation, and maintenance procedures, if available.

IT IS FURTHER ORDERED that the certified Phase Il vapor recovery system
selected for installation shall be performance tested during installation for
ability to dispense gasoline and collect vapors without difficulty in the
presence of the station manager or other responsible individual. The station
manager, owner, or operator shall be provided with instructions on the proper
use, maintenance and repair of the system, and where system components can be
read11y obtained. A copy of the system warranty shall also be made availabie
to the station manager, owner, or operator.

James D. Boyd -
Executive Office

D.3-41
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EXHIBIT 1

EXECUTIVE ORDER 6-70-7-A8B
Hasstech Models VCP-2 and VCP-2A
PHASE 11 VAPOR RECOVERY SYSTEMS
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EXHIBIT 2

Executive Order G-70-7-AB

Hasstech Models YCP-2 and YCP-2A

Phase II Yapor Recovery Systems

Components List

SUDSTITUTE taulpment

(for YCP-2A)

Do 3-43

Item Manutfacturer State Fire ~ Manuracturer “State rire
and Marshal and Marshal
Model Identification Model Identification
Number Number
A. uUispenser unit
1. Nozzle HP-1, HP-N 1016-1 Husky HP-2 1016-1
2. VYapor Hose 1/2 inch Hasstech 1016-2
or Greater !.0.
3. Flow Control ITT-General 1016-3
Yalve Control .
SFIFEMAIOYH or
SF1FEQ1A102
.. Impact Yalve A. Y. McDonald 1016-4 Hasstech 1016-33
9760176 ,
5. Flame Arrestor Hasstech 1016-5
1025-3/4"
6. Hose Swivels State Fire
Marsnal Approved
B. Lollection unit :
1. Pump Inlet Protectoseal 1016-6
Flame Arrestor SP 4951 (1 1/4%)
2. Collection Pump Rotron 0313 or
0 312 1016-7
3. Pump Outlet Protectoseal
Flame Arrestor SP 4951 (1 1/4%) 1016-8
C. Safety Relief
1. P/Y Valve Yarec 2010-811-2 1016-9
). Processing Unit Hasstech 1016-PR
. (for YCP-2)
or
1016-PR-A




EXHIBIT 2 (Continued)
Executive Order G-70-7-AB
Hasstech Models VYCP-2 and YCP-2A

Phase II VYapor Recovery Systems
Components List

SUDSTItUte tauipment

m]l

Item Manufacturer State Fire Manuracturer “State F1
and Marshal and Marshal
Model Identification Model Identificat on
Number Number
T. Controil uUnit Hasstecn 1016=-LP :
F. Optional Components
1. In-Tank Drain Hasstech 1044 1016-31
Check
2. OQut-of-Tank Hasstech 1042 1016-32

Drain Check

D.3-44



State of California
AIR RESOURCES BOARD

Exeoutive Order G-70-118

Certification of the Amoco V-1
Vapor Recovery System

- WEEREAS, the Air Resources Board (the “"Board") has
established, pursuant to Sections 39600, 39601, and 41954 of the
Eealth and Safety Code, certification procedures for systems
designed for the control of gasoline vapor emissions during motor
vrhicle fueling operations. ("Phase II vapor recovery systems") in
its "Certification Procedures for Gasoline Vapor Recovery Systems
at Service Stations," adopted March 30, 1976 and amended August 285,
1977 and December 4, 1981 (the "Certification Procedures*),
incorporated by reference in Section 94001 of Title 17, California
Administrative Code; Code of Regulations.

~ WHEREAS, the Board has established, pursuant to Sections
39600, 39601, and 41954 of the Health and Safety Code, test
procedures for determining compliance of Phase II vapor recovery
systems with emission standards in its "Test Procedures for
Determining the Efficiency of Gasoline Vapor Recovery Systems at
Service Stations," adopted on December 9, 1875 and amended on March
30, 1976, August 9, 1978, December 4, 1981 and September 1, 1982
(the "Test Procedures”), incorporated by reference in Section 94000
of Title 17, California Administrative Code; Code of Regulations.

WHEREAS, the Amoco 0il Company, has applied for
certification of its Amoco V-1 Vapor Recovery System;

WEEREAS, the Amoco V-1 Vapor Recovery System has been
evaluated pursuant to the Air Resources Board'’'s Certification
Procedures and Test Procedures;

VEEREAS, Section VII-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 to all of the requirements set forth in Sections I through
VII of the Certification Procedures;

VHEREAS, I find that the Amoco V-1 Vapor Recovery Systen
conforms with all of the requirements set forth in Sections I
through VII of the Certification Procedures as amended on December
4, 1981, and would result in a vapor recovery system that is at
least 95 percent effective for attendant and/or self-serve use at
gasoline service stations when used in conjunction with Phase I
vapor recovery systems that have been certified by the Board;

D.3-45



NOW, THEREFORE, IT IS EEREBY ORDERED that the Amoco /-1
Vapor Recovery System is hereby certified to be at least 95 perc:nt
effective in the self-serve and/or attendant use at gasol .ne
service stations when used with a Board certified Phase I va)or
recovery system. A typical piping arrangement for this system is
described in Exhibit 1. A typical gasoline dispenser configuration
showing the vapor pump and nozzle is shown in Exhibit 2. Certifled
components are listed in Exhibit 5. )

IT IS FURTHER ORDERED that compliance with the applicable
certification requirements and rules and regulations of :he
Division of Measurement Standards, the State Fire Marshal’s Offlce
and the Division of Occupational Safety and Health of :he
Department of Industrial Relations is made & condition of tais
certification.

IT IS FURTHER ORDERED that the Amoco V-1 Vapor Recovery
System certified hereby shall perform in actual use with the same
effectiveness as the certification test system. Compliance vwith
this performance criterion shall be a conditlon of t:ils
certification, and failure to meet this criterion shall constitute

grounds for revocation, suspension cor modification of tils
certification.

IT IS FURTHER ORDERED that any alteration of :he
equipment, parts, design, or operation of the configurations
certified hereby, i1s prohibited, and deemed inconsistent with this
certification, unless such alteration has.been approved by the .
undersigned or the Executive Officer’'s designee.

IT IS FURTEER ORDERED that the certified Phase II vipor
recovery system shall, at a minimum, be operated in accordance vith
the manufacturer’‘s recommended maintenance intervals and shall use
the manufaoturer‘s recommended operation, installation, and
maintenance procedures, if available. :

IT IS FURTEER ORDERED that the certified Phase II wvepor
recovery system shall be performance tested during installation for
ability to dispense gasoline and collect vapors without diffiovlty
in the presence of the station manager or other responsible
individual. The station manager, owner, or operator shall be
provided with instructions on the proper use, malntenance, and
repair of the system, and where system components can be reacily
obtained. A copy of the system warranty shall alsoc be 1!ade
available to the station manager, owner, or operator. :

ted at Sacramento, California this c:;z

day
of 1988.

£

ames D. Boyd
Executive Officer

D.3-4¢€
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EXECUTIVE ORDER G-70-118
NOTES TO ACCOMPANY EXHIBIT 1

For non-retail outlets which fuel special vehicles, tiie
installation of vapor recovery hoses longer than specified .n
the latest version of Executive Order G-70-52 are allowed .f
the following conditions are met: .

a. The non-retail outlet fuels special vehicles such as larfe
trucks, large skip loaders, off-the-road equipment, ets.
where reaching the f£ill pipe requires longer hoses.

b. The vapor return hoses are arranged to be self-draining >
provisions are made to drain the hoses after each
refueling or the system incorporates an approved liguid
blockage deteotion system arranged to cease dispensiag
vhen a blockage occurs.

c. The Executive Officer of the Air Resources Board »o>r
his/her designee has approved the plans for compliarce
with condition b.

The vent pipes and vent manifold shall be adequately supporied
throughout their length and when they are supporting welghts in
addition to their own, additional supports may be required,
such as anchoring to a building or other structure.

All vapor return and vent piping shall be equipped with sw: ng
Joints at the base of the riser to each dispensing unit, at
each tank conneotion, and at the base of the vent riser whire
it fastens to a building or other structure. When a swving
Joint is used in a riser containing a shear section, the riier
nust be rigidly supported. :

On new installations, float check valves (or altern:te
equipment, design, or operating procedures acceptable to the
Air Resources Board) are required for all undergroind
manifolded piping to prevent contamination of unleaded gasol. ne
vith leaded gasocline, via vapor recovery piping, dur:ng
underground storage tank locading or overfill.

D. 3-48
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Exhibit 2

secutive Ordex G-70-118
2000 V-1 Vapor Raecovery System
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Yapor Reocovery
Coaxial XRozzle

Vapor Pump

Coaxial Bose

Dispenser

Pressure Vaocuum
Vents

l/ The dispenser pust be installed in vith the hose configuration.
shovn in Air Resouroces Board RBxecutive Order G-70-82 AI, Exhibit

10.

Exhidpit 3

Exeoutive Order G-Y0-118

AROCO V-1 Vapor Reoovery Bystea

Component List

Yanufaoturer/NModel
OPY 11-vV g-81

Blaokmer MNodel
~ VR-34

Dayoo Petroflex
3000
Model 7874
vith venturi pickup

Goodyear Maxxim
vith
Gildbaroo Venturi
Liquid Removal
Systen

Dresser Vayne 1/
Model 360-IL

OPY 833(3°")
or 823-8(2°)
set at
8 o0s. pressure
1/3 oz. vaouus

D.3-50

State Pife Marshil
Identitioation N¢

008:008:043

001:039:001

0085:033:004
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State of California
AIR RESOURCES BCARD

Executive Order G-70-36-AC
Pelating to Modification of Certification
of the OPW Balance Phase II
Vapor Recovery System

WHEREAS, the Air Resources Board (the “Board") has established, pursuant to
Sections 29600, 39601, and 41954 of the Health and Safety Code, certification
procedures for systems designed for the control of gasoline vapor emissians
during motor vehicle fueling operations (“Phase Il vapor recovery systems®) in
its "Certification Procedures for Gasoline Vapor Recovery Systems at Service
Stations“ as last amended December 4, 1981 (the "Certification Procedures"),
incorporated by reference in Section 94001 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 Phase Il vapor recovery systems with emission standards in its
"Test Procedures for Determining the Efficiency of CGasoline Vapor Recovery
Systems at Service Stations® as last amended September 1, 1982 (the "Test
Procedures”), incorporated by reference in Section 94000 of Title 17,
California Administrative Code;

WHEREAS, on February 20, 1983 the Dover Corporation/OPW Division ("OPW")
received certification in Executive Order G-70-36-AB for the OPW 11V Model F
vapor recovery nozzle, used in conjunction with an external vapor check valve,
for use with the Balance Phase I] vapor recovery systems.

WHEPEAS, on August €, 1986, CPW requestec certification of a vapor recovery
nozzle for use with Balance Phase II vapor recovery systems which is to be
designated as the OPY 11V Model F and which is identical to the previously
certified OPW 11V Model F except that it incorporates an internal check vaive
rather than an external check valve;

WHEREAS, Section VIII-A of the Certification Procedures provides that the
Executive Officer shall issue an order of certification {f he or she
determines that a vapor recovery system conforms to all of the requirements
set forth in Sections I through VII of the Certification Procedures;

WHEREAS the OPW IIV Model F vapor recovery nozzle incorporating an internal
check valve no longer necessitates use of the Model 119A vapor valve actuator
and Model 1198 vapor check valve external components;

WHEREAS, I find that the OPW 11V Model F coaxial vapor recovery nozzle
incorporating an internal check valve, when used with the BRalance Phase II
vapor recovery system at all new and existing installations, conforms with all
the requirements set forth in Sections I through VII of the Certification
Procedures;

D.3-51



MOW THEREFORE, IT IS HEREBY CRDERED that Executive Order G-70-36-AB is hereby
modified to replace the previously icentified configuration with the CPW 11V
Model F vapor recovery nozzle incorporating an internal check vaive, for use
with the CPW Balance Phase II vapor recovery system.

IT IS FURTHER ORCERED that where an CPW balance type vapor recovery system is
to be installed at a new installation only the OP¥ Lalance type coaxial vapor
recovery nozzles and coaxial hose configurations may be used.

IT IS FURTHER CRDERED that this system ic certified to be at least S5 percent
effective in the self-serve and/or attendant use at gasoline service stations
when used with a Board certified Phase I vapor recovery system. Typical
piping arrangements for this system are described in Exhibits 1 and 2. Al
ce;tified components are listed in the latest revision of Executive Order
¢-70-52.

IT IS FURTHER CRDERED that the CPW 11V Model F vapor recovery nozzle shall be
installed as shown in Exhibit 3.

IT IS FURTHER CRDERED that compliance with the appliicable certification
requirements and rules and regulations of the Division of Measurement
Standards, the 0ffice of the State Fire Marshal, and the Division of
Cccupational Safety and Health of the Department of Industrial Relations is
mace a condition of this certification.

IT IS FURTHER ORDERED that the components 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 conficurations certified hereby, is prohibited, and deemed

inconsistent with this certification, unless such alteration has been approved
by the Executive Officer or his/her designee.

IT IS FURTHER CRDERED that all nozzles approved for use with the Phase II
vapor recovery systems specified in this Executive Crder shall be 100 percent

performance checked at the factory including checks of proper functioning of
all automatic shut-off mechanisms.

Executed at Sacramento, California this L_‘/‘Kday ofL»L‘(TQBG.

mes 0. Boyd '
Executtive Cfficer

e

D.3-52
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EXECUTIVE ORDER G-70-36-AC
NOTES TO ACCOMPANY EXHIBITS 1 AND ¢

For non-retail outlets which fuel special vehicles, the installation of
vapor recovery hoses longer than specified in the latest version of
Executive Order G-70-52 are allowed if the following conditions are met:

a. The non-retail outlet fuels special vehicles such as large trucks,
large skip loaders, off-the-road equipment, etc., where reaching the
fi11 pipe reauires longer hoses.

b. The vapor return hoses are arranged to be self-draining or provisions
are made to drain the hoses after each refueling or the system
incorporates an approved liquid blockage detection system arranged to
cease dispensing wnen a blockage occurs.

c. The Executive Officer of the Air Resources Board or his/her designee
has approved the plans for compliance with condition b.

The maximum allowaple pressure drop through a system including nozzle,
vapor hose, swivels, and underground piping is:

a. 0.15 inch water at a flow of 20 CFH;
b. 0.45 inch water at a flow of 60 CFH;
c. 0.95 inch water at a flow of 100 CFH.

A pressure drop test must be conducted with the drybreak to the
underground tank open.

The vent pipes and vent manifold shall be adequately supported throughout
their length and when they are supporting weights in addition to their
own, acditional supgorts may te required, such as anchoring to a building
or other structure.

A1l vapor return and vent piping shall be equipped with swing joints at
the base of the riser to each dispensing unit, at each tank connection,
and at the base of the vent riser where it fastens to a building or other
structure. When a swing joint is used in a riser containing a shear
section, the riser must be rigidly supported.

Float check valves (or alternate equipment, design, or operating
procedures acceptable to the Air Pesources Board) are required for all
underground manifold piping to prevent contamination of unleadecd casoline
with leaded gasoline, via vapor recovery piping, during underground
storage tank loading or overfill.
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EXEIBIT 2

Executive Order G-70-3&=AC
OPW Balance Phase I3

Cvernead Hose
Vapor Recovery Svstem
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o
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Series Vapor
Recovery Nozzle
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_45° Nozzle Swivel
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Fuel Line _/'J::.. p t\'\_ Vapor E.i!‘ne
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State of California
AIR RESQURCES BOARD
Executive Order G-70-37-B

Relating to the Modification of the Certification of the
Chevron Balance Phase II Vapor Recovery System with OPW Nozzles
for Service Stations

Pursuant to the authority vested in the Air Resources Board (ARB) by Health
and Safety Code Section 41954; and

Pursuant to the authority vested in the undersigned by Health and Safety Code
Sections 39515 and 39516;

IT IS ORDERED AND RESOLVED: That the certification Executive Order G-70-37-A
issued on November 15, 1979, for the Chevron balance Phase II vapor collection

and disposal system is hereby modified to specify at least 95 percent effectiveness
during self-serve use. The system is hereby certified to be at least 95 percent
effective in self-serve and/or attendant use at gasoline service stations in
conjunction with Phase I vapor recovery systems which have been certified

by the Air Resources Board. The system is described in Exhibits 1, 2, and 3
attached hereto.

IT IS FURTHER ORDERED AND RESOLVED: That compliance with the applicable
certification requirements and rules and regulations of the Division of
Measurement Standards, the State Fire Marshal's Office, and the Division of
Industrial Safety of the Department of Industrial Relations is made a
condition of this certification.

IT IS FURTHER ORDERED AND RESOLVED: That the system certified hereby shall
perform in actual use with the same effectiveness as the certification test
system. Compliance with the applicable performance criterion shall be a
condition of this certification, and failure to meet this criterion shall

constitute grounds for revocation, suspension, or modification of this
certification.

IT IS FURTHER ORDERED AND RESOLVED: That any alteration to the equipment,
parts, design, or operation of the system certified hereby, is prohibited,

and deemed inconsistent with this certification, unless such alteration has
been approved by the undersigned.

IT IS FURTHER ORDERED AND RESOLVED: That the OPW-7VC nozzles shall be 100

percent performance checked at the factory including checks of proper
functioning of all automatic shut-off mechanisms.
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IT IS FURTHER ORDERED AND RESOLVED: That during installation of the OPW-7VC
nozzles they shall be performance tested for ability to disnense gasoline wit -
out difficulty in the presence of the station manager or other respcnsible
individual. The station manager, owner or operator shall also be provided
with instructions on the proper use of the nozzles, their repair and
maintenance, and where nozzle replacements and nozzle components can be

readily obtained. A copy of the nozzle warranty shall be made available
to the station manager, owner or operator. '

IT IS FURTHER ORDERED AND RESOLVED: That in order for vapor return hoses
longer than specified in this certification to be used the system shall
incorporate a liquid blockage detector which is acceptable to the undersigned

At
Executed at Sacramento, California this 22 day of » 1980.

mas C. Austin
Executive Qfficer
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EXHIBIT 2
,ﬁfec“t'1° Order G-70-3/-n
Chevron Balance Phase 11

Vapor Pecovery System
Individual Vapor Return Lines
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See Attached Notes for On Vent ripes
Dispenser Components "
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See Attached Hotes for
Mepenser Components

EXHIBIT 1
Executive Order G-70-37-8
Chevron Balance Phase !}
Vapor Recovery System
ttanifolded Vapor Return lLines

BSes Attached lLotes
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Executive Order G-70-37-8

£ oit 3

Chevron Balance Phase II Vapor Recovery System with OPW Nozzles

for Service Stations

Comnonént List

Island Swivel

0.495 in. 1.D. minimum

State Fire Marshal approved
0.495 in. I.D. minimum

Ttem HManufacturer State Fire . _Substitutc Equipment
and Marshal Manufacturer State Fire
Mode) Identification and Marshal
Number Model Identification
o Number
la. Nozzle, 0Py 7-V lodel C-22 GVRC 001:008:18
loaded fuel PN 7-V Hodel C-24
1b. Nozzle, 0pY 7-V Model C-47 GVRC 001:008:19
unleaded fuel ory 7-v Model C-49
2. Vapor hose 3/4 inch 1D, X B feet . 5/8 inch I.D. X 8 feet
3. Riser 3/4 inch or larger diameter
Galvanized Pipe
4. Anti- S
Recirculation npy 78, 78-S, 78-E, or 78-ES GVRC 001:008:13 Euco ilheaton AN0U8-001 GVRC 001:007:4
Valve
5. WNozzle Swivel State Fire Marshal approved

Pressure Mrop Through the System*

(Includes Nozzle, Anti-Recirculation Valve, Vapor Hose, Swivels, and Underground Piping)

Pressure Drop

Flow (CFH)

20
60
100

9.4 less than 0.45
9.9 less than 0.95

i 0
o ek 5

*Preasure drop test to be conducted with drybreak to underground tank open.
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Executive Urder G-70-37-5

Notes to Accompany £xhibits 1, 2 and 3

Vent pipes shall be adequately supported throughout their length and when
they are supporting weights in addition to their own, additional supports
may ba required - anchor to building or other structure.

Tank vent pipes two inches or less in nom. inside diameter shall nct be
obstructed by any device unless the tank and its asscciated piping and
other equipment is protected %o limit back pressure developmant to less
than the maximum working pressure of the tank, piping and cther equipment
by the installation of an approvaed pressure/vacuum vent, rupture disc or

other venting devices installed in the tank vent pipes.

Tank vent pipes shall terminate into the open atmosphere and shall be not
less than 12 feet above the adjacent ground levei. The outlet shall vent
upward or horizontally and be located to eliminata the possibility of vapor:
accurulating or traveling to a sourca of ignition or entering adjacent

buildings.

A1l vapor raturn and vent piping shall be providad with swing jcints at

the base of the riser to each dispensing unit, at e2ach tank ccnrection, and
at the base of the vent riser where it fastens to a building or other
structure. When a swing joint is used in a riser ccntaining a shear sectior

the riser must te rigidly supported.

Cach vapor hose shall be located such that the center line of the hose
fitting, at the anti-recirculaticn valve (if externally mounted) or at the
dispenser cabinet swivel mounting (if valve is internally mounted), is not
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mere than 3-1/2 inchez above the :zo curvtace of *he islanc and i3 &s close

as possibie to the top surtace of the isiand.

For dispenser islands greater than 5 feet in width, each vapor hcse length
shall rot te longer than the sum of one-p21¥ the dispenser island width,

in tzet, plus 6 feet.

For cnly those non-retail cutlets which fuel snecial vehicles, the

instatlation of vapor recovery ko:zz Tonger than =2ignt Teat ar: allowed

provided the following conditions are met:

a. The on-retail sutict “leic zzecial veniclzs sucn 2s izrce wiuzus,
large skip loacers, JfP-the-rcac equirment. 2tc. wnere r2acnina the

*111 pipe requires longer icses.
b. The vapor return hose length is no longer than required.

¢. The vapor return hoses are arranged to be self-draining or provisions
are made to drain the hoses after each refueling or the system
incorperates an aporcved liquid blockage detaction systam arranged to

cease cisvensing when a blockage occurs.

d. The Executive Qfficer of tne 2ir Resources Board has approved the plans

far compiiapse with conditions b and c.

State Fire Marshal aocroved swivels (and offsets {f necezgary) “oc chis

system shall b2 selected and inctalled on noses to prevent hese «inking.

Product hose length shall be selected for each dispenser ta pravide far tull

extension of the vapor raturn hese.
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10.

11.

If any OPW 78 series anti-recirculation valve is internally mounted
in any dispenser, the top of the anti-recirculation valve shall not
be higher than the top surface of the dispenser island and a vapor
recovery piping shear section which meets State Fire Marshal require-

ments shall be installed.

For those dispensers classified as non-commercial by the Division of
Measurement Standards and are not reauired to be tested and sealed

by Weights and Measured officials, the use of anti-recirculation valves

is optional. However, the use of anti-recirculation valves is recomme 1ded
by the Division of Measurement Standards in any installation where the

user utilizes the gallonage fiqures.
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State of California
AIR RESDURCES BOARD

Executive Order G-70-132

Certification of Trusco Tank, Inc.
Supervault Aboveground Storage Tank
Filling/Dispensing Vapor Recovery System

WHEREAS, the Air Resources Board (the "Board") has established, pursuant to
Sections 39600, 39601, and 41954 of the Héalth and Safety Code,
certification procedures for systems designed for the control of gasoline
vapor emissions displaced during the filling of storage tanks at service
stations ("Phase I vapor recovery systems“) and for the control of gasoline
vapor emissions from motor vehicle fueling operations ("Phase II vapor
recovery systems“) in its "Certification Procedures for Gasoline Vapor
Recovery Systems at Service Stations“ 2s last amended Decemper 4, 1981 (the
“Certification Procedures"), incorporated by reference in Section 94001 of
Title 17, California Administrative Code;

WHEREAS, the Board has established, pursuant to Sections 29600. 29601 and

+1954 of the Health and Safety Code, test procedures for determining

sompliance of Phase I and Phase Il vapor recovery systems with emission i
standards in its "Test Procedures for Qetermining the Efficiency of Gasoline

vapor Recovery Systems at Service Stations* as last amenaded Septemper 1,

1982 (the "Test Procedures®), incorporated by reference in Section 94000 of
Title 17, California Administrative Code;

WHEREAS, Trusco Tank, Inc., has applied for certification of the Supervauit
aboveground storage tank for balance Phase I and Phase II operation;

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

determines that a vapor recovery system conforms to all of the reguirements
set forth in Sections I through VII; and

WHEREAS, I find that the Trusco Tank, Inc., Supervault aboveground storage
tank system, when used with ARB Certified Phase I and Phase II vapor
recovery components, conforms with all the requirements set forth in
Sections I through VII of the Certification Procedures;

NOW, THEREFORE, IT IS HEREBY ORDERED that this certification applies to the
Trusco Tank, Inc., Supervault aboveground storage tanks of 2,000 gallons or
less capacity. The system certified hereby is shown in Exhibit 1 attached.
Air Resources Board certified Phase I components from Exhibits 1 thru 3 of
Executive Order G-70-97-A and certified Phase II compunents from Execnuiive
Order G-70 series are to be used.
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IT IS FURTHERED ORDERED that zny emergency vent instalied on the tamks b:
leak free at the operating pressure of the tank when tested in accordanc:
with ARB Method 2-6, "Test Procedures for Gasoline Vapor Leak Detection
Using Combustible Gas Detector“ as last amended September 1, 1982 (the " ’est
Procedures“), incorporated by reference in Seciion 94000 of Title 17,
California Administrative Code.

IT IS FURTHER ORDERED that the threaded stem normally used with the Bobtiil
truck bulik delivery nozzle be replaced with an OPW 633 BA coupling/adaptr
along with an OPW 633 BD reducing coupler (or an equivaient arrangement .hat
allows for no leakage of gasoline) to connect the Bobtail truck bulk
delivery mozzle with the storage tank fill adaptor during transfer of
gasoline from the delivery truck to the storage tank. An OPW 633 A or 6I3 F
adaptor coupled with 633 B or 633 D _adaptors or equivalent may be used fr
interchangeability of the nozzie stem and 633 BD reducing coupler.

IT IS FURTHER ORDERED that the general exterior of the storage tanks be
painted white or off-white.

IT IS FURTHER ORDERED that compiiance with the rules and regulations of :he
local air pollution control district and local fire officials with

jurisdiction where the installed system is located, shall be made a
condition of this certification.

{1 IS rUKTHER ORDERED that the use of a PY valve shall require the c~=<or
approval of the local firr :.nief, and that the tanks and piping shai. cowply
with the appropriate General Industry Safety Orders and in particular th:
proviiicas vy arvictes 144, 145, and 146 thereor.

IT IS FURTHER ORDERED that compliance with all applicable certification
requirements and ruies and regulations of the Division of Measurement
Standards, the 0ffice of the State Fire Marshal, and the Division of

Occupatiomal Safety and Health of the Department of Industrial Relations
shall be made a condition of this certification.

IT IS FURTHER ORDERED that any alteration of the eguipment, parts, desigi,
or operation of the configurations certified hereby, is prohibited, and
deemed inconsistent with this certification, unless such alteration has een
approved by the und;;iigned or the Executive Officer's designee.

Executed this _/6 day of ©<7°A 1990, at Sacramento, California.

William. W

James D. Boyd
Executive 0fficer
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rxhiblit 1

Executlive Order G-70-132
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5 3 OVERHLAD “0SE REIRACIOR
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Notes:

See Executive Order G-70-97-A (Exhlbits *,2 &3) for Visting of ARB certifled Phase | two-goint ond
coaxlal vgpor recovery equipment and pressure/vocuum valves for storoge tanks.

See Exocuglvo Order G-70 serles for ARB - ertifisd Phase Il vapor recovery equipment.
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State of California
AIR RESOURCES BGARD

Executive Order G-70-133

Certification of LRS., Inc.
Fueimaster Aboveground Storage Tank
Filling/Dispensing Yapor Recovery System

WHEREAS, the Air Rescurces Board (the “Board“) has established, pursuant to
Sections 39600, 39601, and 41954 of the Heaith and Safety Cade,
certification procedures for systems designed for the control of gasoline
vapor emissions displaced during the fi]1ing of storage tanks at service
stations ("Phase I vapor recovery systems") and for the control of gasoline
vapaor emissions from motor vehicle fueling operations (“Phase II vapor
recovery systems“) in its “"Certification Procedures for ‘Gasaline Vapor
Recovery Systems at Service Stations® as last amended Decemper 4, 1981 (the
"Certification Procedures”), incorporated by reference in Section 94001 of
Title 17, California Administrative Code;

WHEREAS, the Brard -has established. nour<uant t> Sectfons 39600, 39601, and
41954 of the Health and Safety Code, test procedures for determining
compliance of Phase I and Phase II vapor recovery systems with emission
standards in its “Test Procedures for Determining the Efficiency of Gasolire
vapor Recovery Systems at Service Stations“ as last amended September 1,
1982 (the "Test Procedures”), incorporated by reference in Section 94000 of
Title 17, California Administrative Code;

WHEREAS, LRS, Inc., has applied for certification of the Fuelmaster
aboveground storage tank for balance Phase I and Phase II operation;

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 to atl of the requzrements
set forth in Sections I through VII; and

WHEREAS, I find that the LRS, Inc., Fuelmaster aboveground storage tank
system, when used with ARB Certified Phase I and Phase II vapor recovery
components, conforms with all the requirements set forth in Sections I
through YII of the Certification Procedures:

NOW, THEREFORE, IT IS HEREBY ORDERED that this certification applies to the
LRS, Inc., Fuelmaster aboveground storage tanks of 6,000 gallons or less
capacity. The system certified hereby is shown in Exhibit 1 attached. Air
Rescurces Board certified Phase I comoonents from Exhibits 1 thru 3 of
Executive Order G-70-37-A and certified Fiiase TT component.s from Executive
Order G-/0 series are to be ysed.
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IT IS FURTHERED ORDERED that any emergency vent 1nsta11ea on the tanks be
leak free at the operating pressure of the tank when tested in accordance
with ARB Method 2-6, “Test Procedures for Gasoline Vapor Leak Detection
Using Combustible Gas Detector” as last amended September 1, 1982 (the "Test
Procedures®), incorporated by reieience n Section 94000 of Title 17,
California Administrative Code.

IT IS FURTHER ORDERED that the threaded stem normaily used with the Bobtail
truck bulk delivery nozzle be replaced with an OPW 633 BA coupling/adaptor
along with an OPW 633 BD reducing coupler (or an equivaient arrangement that
allows for no leakage of gasoline) to connect the Bobtail truck buik
delivery nozzle with the storage tank fill adaptor during transfer of
gasoline from the delivery truck to the storage tank. An OPW 633 A or 633 F
adaptor coupled with 633 B or 633 D adaptors or equivalent may be used for
interchangeability of the nozzle stem and 633 BD reducing coupler.

IT IS FURTHER ORDERED that the general exterior of the storage tanks be
painted white or off-white.

IT IS FURTHER ORDERED that compliance with the rules and regqulations of the
local air pollution control district and local fire officials with
jurisdiction where the instalied system is located, shall be made a
condition of this certification.

11 1S FURIHER ORUERED that the use of a PV valve shall require the crier
~-zroval of the local fire chief, and that the tanks and piping shall compliy
with the appropr1ate General Industry Safety Orders and in particular the
PMius X3Vl vl el biwiBs 148, 185, anu 140 oNe:;eoT.

IT IS FURTHER ORDERED that compliance with all appliicable certification
requirements and rules and reguiations of the Division of Measurement
Standards, the Office of the State Fire Marshai, and the Division of
Occupational Safety and Health of the Department of Industrial Relations
shall be made a condition of this certification.

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, uniess such alteration has been
approved by the undersigned or the Executive Officer's designee.

Executed this /5 day of 0798 /LA 1990, at Sacramento, California.

James D. Boyd 5

Executive Officer
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Exhibit 1
Executive Order 6-70-133
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Notes:

See Executive Order G6-70-97-A (Exhibits 1, 2, & 3) for listing of ARB

certified Phase I two-point and coaxial vapor recovery equipment and
pressure/vacuum valves for storage tanks.

See Executive Order G-70 series for ARB certified Phase II vapor
recovery equipment.



APPENDIX E

ILLUSTRATIVE EXAMPLE OF IN-USE
EFFICIENCY CALCULATION PROCEDURES







As discussed in Chapter 4 (Section 4.4.2) of this
document, in-use efficiency calculation procedures to be
used to estimate actual efficiency of Stage II equipment
after installation. The purpose of this Appendix is to
provide an illustrative example of how these calculations
are made. The example is based upon relatively recent
inspections conducted in the Bay Area (San Francisco), South
Coast (Los Angeles), and San Diego Areas of California.’

The defect database used to determine frequency of defects
was based upon the inspections of about 12,000 nozzles in
the subject areas. Data were also available by nozzle type
that allowed a comparison between older and newer equipment.
As stated in Chapter 4, semi-annual inspections would best
represent the enforcement scenarios in the areas where
inspections took place. Summaries of the inspection results
were available that were adequate to determine in-use
efficiency. However, more detailed inspection data could be
obtained by an agency conducting their own in-use efficiency

study.

E.1 CALCULATION PROCEDURES

To illustrate the calculation procedures provided in
Chapter 4, the data found in the California survey of Stage
II balance systems is summarized in Table E-1. Data are
separated for all nozzles and for old and new eguipment.
The discussion includes correlation of efficiency decreases
presented in Table 4-2 and the defects presented in Table
E~1. The efficiency decreases associated with each defect
listed in Table E-1 are presented in Table E-2. The
following describes each defect found in this study and how
the data were analyzed to determine in-use efficiency. This
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TABLE E-1.

BALANCE SYSTEM DEFECT FREQUENCY FROM
ACTUAL STAGE II INSPECTION SURVEY®

Defect
Defective Faceplate
Improper Faceplate
Missing Faceplate
Defective Nozzle Boot
Improper Nozzle Boot
Lesking Nozzle Boot
Missing Nozzle Boot
Uncertified Nozzle Boot
Defective Nozzle Body
Leaking Nozzle Body
Missing Nozzle Body
Uncertified Nozzle Body
Defective Check valve
Improper Check Valve
Missing Check valve
Kinked Hoses
Leaking Hoses
Wrong Hose Length
Torn/Punctured Hoses
Defective Retractor

Improper Retractor

514

476
61

37

m
24
44

486

Number of Defects

New

17

o O N N O O O

»& O O

10

2
12
13

Jotal
142

76
3
177
531

N

WNN\AA

&77

41

121
26
56

499

old

Percent of All Nozzles

New Iotal
1.1 1.7 1.2
0.7 0.1 0.6
0.3 0.1 0.3
1.5 0.9 1.5
4.7 1.7 4.5
0.01 0 0.01
0.04 0 0.03
0.01 0 0.01
0.03 0.2 0.04
0.2 0.2 0.2
0.02 0 0.02
0.03 0 0.03
4.4 0.1 4.0
0.6 0 0.5
0.05 0 0.04
0.3 0.4 0.3
0.04 0.1 0.04
1.0 1.0 1.0
0.2 0.2 0.2
0.4 1.2 0.5
4.5 1.3 4.2

Total nozzles inspected - 10,907 old nozzles, 1,023 new nozzles, 11,930 total nozzles.




TABLE E-2. EFFICIENCY DECREASES ASSOCIATED WITH
STAGE II BALANCE SYSTEM DEFECTS

Defect

Defective Faceplate
Improper Faceplate
Missing Faceplate
Defective Nozzle Boot
Improper Nozzle Boot
Leaking Nozzle Boot
Missing Nozzle Boot
Uncertified Nozzle Boot
Defective Nozzle Body
Leaking Nozzle Body
Missing Nozzle Body
Uncertified Nozzle Body
Defective Check Valve
Improper Check Valve
Missing Check Valve
Kinked Hoses

Leaking Hoses

Wrong Hose Length
Torn/Punctured Hoses
Defective Retractor

Improper Retractor

I

Deficiency Decrease
Assigned
(Percent)

10
0]
22
30
5
30
100

22
22
100

30
30
30
30
10

10




is an example of the analysis procedures, and provides

information on a semi-annual enforcement scenario. This
example analysis pertains only to balance systems since that

was the vast majority of the data contained in the data

base.

This same approach could be used for hybrid or vacuum

assist systems.

Defective Faceplate. The faceplate was considered
defective when the capability to achieve a seal at
the fillpipe interface was affected for one fourth
of the circumference of the faceplate. This was
identical to the torn faceplate definition used in
previous studies.? Therefore the efficiency
decrease of 10 percent was again assigned.

Improper Faceplate. This applied to instances when
the faceplate was not attached correctly. No other
information describing this defect was given.
Because of this lack of information, no efficiency
decrease was assigned to this defect.

Missing Faceplate. This defect was assigned when
the faceplate was missing altogether. This was
identical to the "face seal only to installed"
defect presented in Table 4-2. Therefore, the same
efficiency decrease was assigned (22 percent).

Defective Nozzle Boot. A defective nozzle boot

resulted from a triangular shaped tear 1/2 inch or
more on a side, a slit at least one inch long, or a
hole 1/2 inch or more in diameter. This fit the
definition of the "torn boot" defect in Table 4-2
so the efficiency decrease (30 percent) was used.

Improper Nozzle Boot. This defect was assigned
when the boot was not securely clamped to the
nozzle or if the inside support spring was missing.
It was unclear how insecure the boot assembly was
and how this would affect emissions capture.
However, it was felt that some minor emissions
decrease would be associated with this defect, so
an efficiency decrease of 5 percent (half of the
defective faceplate value) was assigned.

Leaking Nozzle Boot. A leaking nozzle boot was
defined in the inspectors instructions. However,
it was assumed this meant the same as a torn or
defective nozzle boot. Consequently, the
efficiency decrease of 30 percent used for
defective nozzle boots was assigned to this defect
also.




Missing Nozzle Boot. This applied when no nozzle
boot was present. No vapor collection can occur

without the nozzle boot, therefore, an efficiency
decrease of 100 percent was assigned (as was
assigned in Table 4-2).

Uncertified Nozzle Boot. This defect was noted
when the wrong boot was used with the wrong system.
This did not mean the boot was defective, so it was
unclear what affect this would have on emissions
capture. Since no additional information was
available, no efficiency decrease was assigned to
this defect.

Defective Nozzle Body. This defect was noted when
the nozzle shut off was not working. This would be
similar to "nozzle damage" presented in Table 4-2
and an efficiency decrease of 22 percent was
assigned. \

Leaking Nozzle Body. This was assigned when

gasoline leaked anywhere from the nozzle body.

This again was similar to the "nozzle damage"
category presented in Table 4-2, and, therefore, an
efficiency decrease of 22 percent was assigned.

Missing Nozzle Body. This defect was assigned when
the nozzle was missing and the vapor hose was left
open to the atmosphere. This obviously would be a
100 percent decrease in efficiency.

Uncertified Nozzle Body. This was noted when a

decertified nozzle was used. This does not imply
that there was anything wrong with the nozzle, only
that it was not certified. No efficiency decrease
was assigned to this defect.

Defective Check Valve. This defect was used when
the vapor check valve does not work (i.e., the
valve was stuck open). If the vapor check valve is
stuck open, vapors can be collected during
refueling, but some vapors may be released again
during times when the nozzle was idle. No
additional information was provided but it was felt
that some efficiency reduction should be applied to
this defect. This decrease could range from 10 to
100 percent but for calculation purposes a value of
30 percent was assumed (equal to that of a
defective nozzle boot).

Improper Check Valve. An improper check valve
meant the valve was installed in the wrong place or
installed backwards. If the valve were installed
backwards, vapors could not pass the valve and be
collected, therefore, the efficiency decrease would
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be 100 percent. If the valve were installed in the
wrong place there could possibly be no affect on
efficiency. To compromise, an efficiency decrease
of 30 percent, equal to a defective check valve,
was assumed.

Missing Check Valve. This defect meant that a

required check valve was missing. This would be
the same as a check valve stuck open and, as a
result, would have an efficiency decrease
equivalent to the defective check valve (30
percent). ' -

Kinked/Flattened Hoses. Kinked hoses were noted

when there was one or more kinks found that would
not unkink when the hose was stretched to fill a
fuel tank. A flattened hose was a hose that had 3
or more feet of accumulated length flattened. Each
of these defects has the potential to essentially
eliminate vapor flow and therefore vapor capture.
However, the study did not indicate that the defect
was severe enough to completely halt vapor
collection. Therefore an efficiency decrease of 30
percent was assumed.

Leaking Hoses. This defect was noted when the
inspector was sure that a leak was present. The
efficiency for "torn hoses" from Table 4-2 was
assigned to this defect since it was unclear what
was causing the leak, but that a leak was noted.

Wrong Hose Length. This defect was assigned when
the vapor hose was the wrong length based on
certification requirements. This may mean loops in
hoses that reached allowable certification
requirements. This would have the same affect as a
broken retractor that allows vapor hoses to droop.
Therefore the 5 percent efficiency decrease
assigned to "retractor broken" reported in Table
4-2 was also used for this defect.

Torn/Punctured Hoses. A torn hose was a hose torn,
usually at the swivel ends. A punctured hose was
noted when any hole was found in the vapor hose
that went all the way through the wall and allowed
vapors to escape. This was the intent of the "Torn
vapor hose" category in Table 4-2, therefore, this
same efficiency decrease (10 percent) was assigned.

Defective Retractor. A defective retractor was one
that did not work at all or the cord was broken.
This fit the description of "retractor broken" in
Table 4-2 and the 5 percent efficiency decrease was
assigned to this defect.
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« Improper Retractor. This defect was noted when the
retractor would not retract all the way back to the
full retracted position and would not allow proper
hose configuration. The efficiency decrease used
both for "wrong hose length", and "defective
retractor" (5 percent) was considered appropriate
for this defect, since, as with these other
defects, the proper hose configuration could not be
achieved.

E.2 SAMPLE CALCULATIONS

Using the equation discussed in Chapter 4 and the data
in Tables E-1 and E-2, the actual in-use efficiency for a
Stage II system (assuming all equipment installed) could be
calculated as follows:

Average

In-use

Efficiency = (0.95) [(1.00-(0.011)(0.10))
(0ld (1.00-(0.003) (0.22)) _
equipment) = (1.00-(0.015) (0.30))

(1.00~(0.047) (0.05))
= (1.00-(0.0001) (.30))
(1.00-(0.0004) (1.00))
= (1.00-(0.0003) (0.22))
(1.00-(0.0002) (0.22))
(1.00-(0.0002) (1.00))
(1.00-(0.044) (0.30))
(1.00-(0.006) (0.30))
(1.00-(0.0005) (0.30))
(1.00-(0.003) (0.30))
(1.00-(0.0004) (0.10))
(1.00-(0.01) (0.05))
(1.00-(0.002) (0.10))
(1.00-(0.004) (0.05))
(1.00-(0.045) (0.05))

= 0.922

= 92.2 percent

Using the same calculation procedures for new equipment
would yield an inuse efficiency of 94.1 percent, and for all
nozzles tested 92.5 percent.
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APPENDIX F
STAGE II PROGRAM SUMMARIES

This appendix is intended to provide brief summaries of
several Stage II programs throughout the country. These
programs range from areas such as San Diego which has almost
20 years experience with Stage II to areas such as
Massachusetts and Dade County, Florida with programs only
recently adopted. The following is an outline of the
individual program summaries.

STAGE II PROGRAM SUMMARY OUTLINE
I. Reason for Initiating Program
II. Major Public Comments
III. Number of Service Stations
IvV. Regulations

A. Exemption levels
B. Phase-In/Compliance schedule

V. Identification of Sources

A. Identifying sources

B. Contacting Sources

C. Follow-up
VI. Permit application process
VII. Procedure after permit application received
VIII. Approved or "certified" systems for that State
IX. Enforcement

A. Number of Inspectors

B. Inspector Training
C. Frequency of inspections per year
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D. Inspection procedures
E. Handling of Violations

X. Miscellaneous Aspects of Program
XI. Problems encountered and Suggestions to other

Agencies

The programs discussed are as follows:
Long term programs
San Diego
Bay Area
South Coast
District of Columbia
St.louis
Programs in "mid" enforcement stages
New Jersey
New York
Programs in initial enforcement stages
Dade County, FL
Massachusetts

Pennsylvania/Philadelphia




PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: San Diego Air Pollution Control District
[DRAFT: PENDING DISTRICT REVIEW]

Address: San Diego, CA

Telephone: (619) 694-3307

Stage II Contact: Barney McEntire
San Diego Air Pollution Control District

REASON FOR INITIATING PROGRAM

Stage II controls were implemented for VOC control as
the entire San Diego area has been classified as a non-
attainment area for the criteria pollutant ozone.

MAJOR PUBLIC COMMENTS

NUMBER OF SERVICE STATIONS

Stage II affects approximately 1,200 retail and 600
private gasoline dispensing facilities in the San Diego
district.

REGULATIONS

San Diego Air Pollution Control Rule number 61.4 on the
Transfer of Volatile Organic Compounds into Vehicle Fuel
Tanks applies to any retail service station where VOC's are
dispensed into motor vehicle tanks with a capacity of 260
gallons or more or any non-retail service station where
VOC's are dispensed into motor vehicle tanks from any
stationary storage tank with a capacity greater than 550
gallons and where more than 2000 gallons of VOC's are
transferred into motor vehicle tanks in any calendar month.
San Diego has several exemption levels:

(1) VOC's into motor vehicle fuel tanks from any
intermediate refueler provided VOC's are not sold directly
from the intermediate refueler; or

(2) Natural gas or propane when not mixed with any
other VOC; or




(3) VOC's into any vehicles performing emergency work
necessary to restore property to a safe condition following
a public calamity or work required to protect persons or
property from imminent exposure to danger or damage.

(4) VOC's from any stationary storage tank that:

(i) Is used primarily in the fueling of
aircraft and/or intermediate aircraft refuelers, or
boats; or

(ii) Is used exclusively in the filling of tanks
with a capacity if 5 gallons (18.93 liters) or less; or

(iii) Is located on the parcel of land on which
not more than 2000 gallons (7570 liters) are
transferred into motor vehicles during any calendar
month, provided that the facility is not a retail
service station where:

(A) no stationary storage tank with a
capacity of 260 gallons (984 liters) or more is
added, installed, or replaced at the facility
after March 14, 1989; and

(B) no modification, replacement or repair
of any underground liquid VOC piping from the
stationary storage tank to the dispensers occurs
at the facility after March 14, 1989; and

(C) the retail service station does not
exceed a VOC throughput of 480,000 gallons (1817
kiloliters) in any calendar year after March 7,
1990; or
(iv) 1is located in the desert portion of San

Diego County at any dispensing facility other than a

retail service station; or

(v) has a capacity of less than 260 gallons
(984 liters).




IDENTIFICATION OF SOURCES

Stage II in San Diego was first implemented in August
of 1972. The initial stations were identified primarily
through the phone book and through past facility

inspections.

PERMIT APPLICATION PROCESS

Each facility is required to complete a permit
application with a planned layout of the system to be
installed. After the application has been received, a "plan
check" is run on as built drawings. If the facility is

approved, then the authority to construct is granted. After
construction, tests are required. Permission to operate

ensues as soon as the results are approved as being in

compliance and a permit is sent to the facility.

PROCEDURE AFTER PERMIT APPLICATION IS RECEIVED

Tests on the new system are conducted by hired
consultants. The tests performed are pressure decay, liquid
blockage, and pressure versus flow. The district must be
notified before tests can be conducted. In most instances,
a representative from the district is present during
testing. If the tests are passed, the station is granted a
start-up authorization. Testing is not repeated unless
reconstruction is done to the facility which would increase

emissions which would affect emissions.




APPROVED OR CERTIFIED SYSTEMS
The San Diego District uses only CARB certified Stage
ITI vapor recovery equipment.

ENFORCEMENT
Number of Inspectors

The exact number of inspectors that the San Diego
District currently has is unknown. These inspectors' duties

are not exclusive to the Stage II program.

Inspector Training

The inspectors are trained within the district and do
not attend ARB training courses. In addition they have an

inspection manual which was developed in the district.

Frequency of Inspections Per Year

The inspection program is not specific to Stage II as
the inspectors are not dedicated to Stage II. The
inspection frequency is once per year for private facilities
and 2 or 3 per year for retail service stations. They have
a computer system which indicates which stations are due for

their next inspection.

Inspection Procedures

Inspections generally concentrate on equipment defects,
and have additional defects identified by the district in

addition to the ARB defects.




Handling of Violations

Any violations discovered are subject to fines. San
Diego does, however have a tag-out list with specific

offenses spelled out in the State laws.

MISCELLANEOUS ASPECTS OF PROGRAM

The San Diego is proud of Stage II program,
specifically in the areas of permitting and testing of
systems. Most of their effort has been concentrated on
their underground piping, as most of their problems occur in
that area.

PROBLEMS ENCOUNTERED AND SUGGESTIONS TO OTHER AGENCIES

It is believed that the single most important element
to a Stage II program is to ensure that the systems are
initially installed correctly. It is estimated that over 50
percent of the stations would only get 50-60 percent
recovery without a rigid testing program to identify
improper systems.

The inspection program should be considered closely to
avoid creating a situation where inspectors are in effect
performing the maintenance program for the service stations.

PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: Bay Area Air Quality Management District
[DRAFT: PENDING DISTRICT REVIEW]

Address: San Francisco, CA
Telephone: (415) 771-6000

Stage II Contact: Gale Karels
Bay Area Air Quality Management

REASON FOR INITIATING PROGRAM

The Bay Area AQMD was the first District in the country
to require Stage II controls (see enclosed Board of
Directors Resolution Number 764 - January 3, 1973). These




Stage II controls were implemented as an ozone reduction
measure.

MAJOR PUBLIC COMMENTS
NUMBER OF SERVICE STATIONS

Stage II controls currently affect 2,027 retail
gasoline dispensing facilities (GDF) and 738 non-retail GDF
for a total Stage II nozzle population of 28,300 nozzles.
There are 424 GDF exempt from Stage II requirements.

APPROVED OR "“CERTIFIED" SYSTEMS
The Bay Area only uses California Air Resources Board
(CARB) certified and tested Stage II recovery equipment.

ENFORCEMENT
Number of Inspectors
Bay Area presently has approximately six GDF inspectors

who report to one GDF supervisor.

Inspector Training

The GDF inspectors currently undergo a 24 hour training
course followed by a week working with an experienced
inspector. They are also required to attend the CARB
Uniform Training Course #232 (GDF Vapor Recovery). On a
quarterly basis the inspectors attend in-service training to

learn of any new requirements or inspection techniques.

Frequency of Inspections Per Year
The Bay Area inspects each retail facility at least
twice per year. For thise facilities with a poor compliance

record, the inspections may be conducted every three months.




A list of GDF to be inspected each month is generated by our
computer. All inspection data is entered into our Data

Bank.

Inspection Procedures

Inspection procedures usually focus on general

equipment defects such as bellows, etc.

Handling of Violations
The Bay Area AQMD uses both the "Out of Order" program

and Notices of Violations depending on the severity of the
defects. The settlement costs of first time violation

notices usually range from $100 to $313.

MISCELLANEOUS ASPECTS OF PROGRAM

The Bay Area AQMD has adopted a Manual of Procedures
(MOP) for Permitting Gasoline Dispensing Facilities.
Enclosed is a copy of the Permitting Handbook.

The Bay Area has, according to CARB, the finest
computer tracking system for GDF. Enclosed are copies of
the Data Bank Files used by our District. A functional
computer tracking system is a definite requirement for
effective enforcement and permitting programs.

PROBLEMS ENCOUNTERED AND SUGGESTIONS TO OTHER AGENCIES

It was felt that service stations are using the tagging
out of service program as a maintenance program. Facilities
tend not to replace equipment unless a violation is found by
an inspector.

Several recommendations were given that may aide areas
in implementation of Stage II controls. An effective




training program is essential to successful maintenance of
Stage II controls.

Many suggestions were regarding permitting. The
development of standard permit conditions and recommended
practices for each type of system would help insure a well-
rounded program. These conditions would include stringent
testing requirements.

PROGRAM REGULATORY AGENCY INFORMATION
Name of Agency: South Coast Air Quality Management

District
[DRAFT: PENDING DISTRICT REVIEW]
Address: E1l Monte, CA
Telephone: (213) 403-3450

Stage II Contact:Lou Roberto
South Coast Air Quality Management

REASON FOR INITIATING PROGRAM

Stage II controls were implemented for VOC control as
the entire South Coast area has been classified as a non-
attainment area for the criteria pollutant ozone.

MAJOR PUBLIC COMMENTS

NUMBER OF SERVICE STATIONS
Stage II affects approximately 6,000 retail service
stations. The exact number of non-retail facilities is not

known.

REGULATIONS

Essentially, South Coast does not have any exemption
levels outside of stationary tanks exclusively for fueling
agricultural wind machines. These facilities are located in

the dessert.
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The compliance schedule can be found in Rule 461.
Gasoline Transfer and Dispensing (e)(1)2(2) & (3).

(1) The owner or operator of a new facility must

comply at the time gasoline receiving and/or dispensing

is initiated.

(2) Any owner/operator of any altered facility who

was previously exempted from the provisions of this

rule now must comply.

(3) Any owner/operator of any other existing

facility, who was previously exempt from the rule, who

has not earlier been required to come into compliance,

must achieve compliance by March 4, 1990.

IDENTIFICATION OF SOURCES

South Coast utilized their operating permit database to
identify which sources were subject to the changes. This
database contains a list of manufacturers' code which is

capable of distinguishing those types of service stations.

PERMIT APPLICATION PROCESS

A permit to construct must be issued to the facility in
order to begin the permit process. After this step, the
equipment is installed and the equipment is tested. The
inspectors to the backfill and the back pressure test
themselves. Once the inspection is complete and all

subsequent tests are passed, a permit is issued.

PROCEDURE AFTER PERMIT APPLICATION RECEIVED






