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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-
CT

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. In 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-1. 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
10C,000 - 199,999 18.2
> 200,000 2.4

Source: ILundberg Survey, Incorporated.



TABLE A-2
SIZE DISTRIBUTIONS OF COUNTIES SORTED BY POPULATION
Lunaberqg Survey

.ncorporatea Census Oata
sasgiine Througnput For u.S.Snvironmental Protection Agency

COUNTY POPULATION SIZE1 SIZE2 SIZE3 SIZE4 SIZES SIZE6 SIZE?

MONROE, IL 22365 13.3 6.7 33.3 40.0 6.7 0.0 0.0
WALLER, TX 23150 22.0 9.8 24.4 19.5 17.1 7.3 0.0
CLINTON, IL 33455 12.9 25.8 19.4 32.3 6.5 3.2 0.0
BRISTOL, RI 48288 0.0 14.3 4.8 42.9 28.6 9.5 0.0
LIBERTY, TX 52241 12.0 12.0 34.7 26.7 12.0 2.7 0.0
YAMHILL, OR 65307 0.0 3.2 38.7 29.0 29.0 0.0 0.0
LAPEER, MI 74340 27.5 13.7 15.7 17.6 15.7 7.8 2.0
FRANKLIN, MO 80413 13.4 5.2 13.4 46.6 17.5 4.1 0.0
OSCEOLA, FL 104104 1.1 2.3 17.2 29.9 39.1 9.2 1.1
WASHINGTON, RI 108003 1.6 4.7 14.1 31.3 31.3 15.6 1.6
LIVINGSTON, MI 114958 13.3 4.4 11.1 17.8 22.2 . 15.6 15.6
MACOMB, IL 117206 0.7 1.3 5.7 14.3 40.3 30.0 7.7
SUSSEX, NJ 129633 1.3 5.1 15.4 26.9 39.7 10.3 1.3
KENT, RI 159900 1.0 1.9 12.5 28.8 37.5 17.3 1.0
JEFFERSON, MO 170254 4.7 3.8 7.5 27.4 42.5 13.2 0.9
MONTGOMERY, TX 180394 9.9 11.5 28.1 27.1 13.5 8.3 1.6
BRAZORIA, TX 190891 10.7 12.6 34.0 27.9 13.0 1.9 0.0
GALVESTON, TX 216175 3.8 10.9 35.9 25.0 18.5 6.0 0.0
FORT BEND, TX 224751 12.5 10.6 17.3 29.8 20.2 9.6 0.0
CLARK, WA 237277 1.9 4.9 14.6 29.1 34.0 15.5 0.0
SOMERSET, NJ 239188 0.8 1.7 11.7 19.2 48.3 17.5 0.8
MADISON, IL 246762 2.4 4.8 18.2 41.8 28.5 4.2 0.0
CLACKAMAS, OR 277791 4.2 2.5 10.1 21.0 37.0 21.8 3.4
WASHTENAW, MI 280222 4.9 4.9 10.6 9.8 44.7 22.0 3.3
SEMINOLE, FL 285213 0.7 2.0 20.5 18.5 35.1 18.5 4.6
WASHINGTON, OR 309883 0.0 2.4 6.1 14.6 40.2 35.4 1.2
RICHMOND, NY 349549 5.1 2.5 14.4 33.1 29.7 13.6 1.7
MORRIS, NJ 419456 1.6 2.4 9.8 28.9 37. 19.1 1.2
OCEAN, NJ 429076 3.0 1.2 15.1 25.3 28.3 19.3 7.8
PASSIAC, NJ 442895 1.7 3.9 16.7 29.6 36.5 11.2 0.4
UNION, NJ 490000 2.8 6.0 15.5 21.6 31.4 21.6 1.1
HUDSON, NJ 533598 7.4 5.5 12.9 23.9 30.1 17.8 2.5
MONMOUTH, NJ 548793 0.8 2.7 7.0 23.4 39.1 25.0 2.0
MULTINOMAH, OR 580029 3.2 0.8 7.9 26.5 40.3 19.0 2.4
PROVIDENCE, RI 5857623 3.5 5.5 14.8 33.5 27.7 13.9 1.0
MIDDLESEX, NJ 667761 4.3 4.8 12.1 31.5 26.1 18.0 3.2
ORANGE, FL 670213 2.8 3.3 13.9 23.6 37.1 17.3 1.9
ESSEX, NJ 749355 1.1 9.9 19.1 23.2 36.8 9.6 0.4
BERGEN, NJ 8182137 3.0 5.1 16.5 24.5 3%.6 14.0 1.3
OAKLAND, MI 1076234 1.8 2.0 5.7 13.3 39.8 33.0 4.3
BRONX, NY 1203789 5.1 3.3 16.7 27.0 27.9 18.1 1.9
NEW YORK, NY 1420702 2.5 1.3 5.0 17.5 28.8 30.0 15.0
QUERENS, NY 1881378 5.3 5.9 18.8 27.7 27.7 13.8 0.8
WAYNE, MI 2049294 2.1 3.2 5.8 11.3 46.6 28.1 2.9
KINGS, NJ 2300664 4.6 4.8 18.0 24.5 30.0 16.1 1.9
SAN DIEGO, CA 2465961 2.5 1.2 6.8 14.3 33.1 34.4 7.8
HARRIS, TX 2791102 4.2 6.8 21.0 25.2 27.7 14.3 0.8



TABLE A-3

SIZE DISTRIBUTIONS OF COUNTIES SORTED BY THE
NUMBER OF SERVICE STATIONS

casoline Througnput For U

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
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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 @I PER-FACILITY CusTS

B.1 INTRUDUCTIUN

Cost data were obtained and developed on a per-tacility basis for
each model plant size. These per-facility costs were then combined
with data on the number of facilities requiring 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 either
to retrofit on an existing facility or to the incorporation of controls
during construction of a new facility. All data were obtained during
the third and fourth uarters of 1984, and these values are taken to
represent third quarter 1984 costs. Information for determining Stage
11 costs was comptled based on vapor recovery Systems currently available
and certified in California; i.e., the individual balance system, the
manifoided balance system, the hybrid system, and two types of vacuum
assisted systems. The reasons for using only the Systems currently
certified in Californta are that these systems are in actual operation
and have been demonstrated to meet the control efficiencies assumed in
this analysis, and detailed information is available on the exact
components that make up each approved system. The presented per-facility
cost estimates are based upon the 9% percent theoretical efficlency
since this is the efficiency at which the systems are certified.

However, when extrapolating these per-facility costs to nationwide or
nonattainment areas, in-use efficiencies are assumed.

Both the individual and manifolded balance systems are considered
tn this analysis because each is currently certified for use in California
and because when the analysis effort 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 available. Cost data
were not available from the other hybrid manufacturer, Red Jacket,
since this company’s system ts 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-2 is used for the Hasstech
System, Hybrid is 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 Il systems are relatively small and simple, no
indirect costs are incurred. Therefore, in this case, the capital cost
of an item fs 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 8.2, Section B.3 presents the per-facility cost
results for retrofitting an existing facility, and Section B.4 presents
the costs for installation during the construction of a new facility.

B.2 COMPONENT COSTS

This section presents the capital and annualized costs of both the
aboveground {B.2.1) and underground (B.2.2) equipment components of a
Stage 11 system retraf!tted to an existing service station. This
analysis incorporates the conclusion of Appendix I, which evaluated
Stage 11 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 Il 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 life of 8 years for the dispenser and auxiliary equipment,
and 35 years for the underyround pipiny system.

B.2.1., Aboveground Losts

To calculate aboveyround costs, EPA obtainea 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 8-1 contains a component 1ist of the eyuipment necessary to

modify an existing dispenser into a balance, or Hirt, Stage II vapor

recovery dispenser. This equipment 1ist was obtained trom an Executive

Urder issued by the State of Lalifornia Air Resources Board (G-7y-52-AE:

Exhibit 2) (I-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 ive Urder also presents exhibits (Exhibits 4-10) that depict
the dispenser configurations that may be used {see Fiyures B-1, through
B-7). Exhibits 8 through 1U 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).

8.2.1.1 Dispenser Modification £quipment Costs (Not Including
Nozzles)

A specific subset of the component list shown in Table B-1 is
applicable to each exhibit, thereby providing a different cost for each
exhibit. The manufacturers of the components listed in Table 8-l 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 through
B-7. Based on the conclusions of Appendix I, the cost analysis

*Numbers indicated in this format are references (Section B.b) and cor-
respond to docket item numbers in Docket No. A-84-U7.

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

Item/Manufacturer
and Model No.

Exhibit

7

8

10

Nozzles

Emco Wheaton A 3003
Emco Wheaton A 3005
Emco Wheaton A 3006
Emco Wheaton 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)
OPW 11V-E (34,36,47,49)

High-Retractor Hose Configurations

Overhead Hose Retractors
Pomeco 100A, B, C
Pomeco 102
Petro-Vend PV-8
CNI Series 9900,
9910 and 9930
Dresser Wayne
Model 390-1IL
Gasboy Modei 90-750-2
Gilbarco
High-Retractor Dispensers
Dresser Wayne
Series 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
Gitbarco MPD

Coaxial Hose Assembly

B.F. Goodrich Co-Ax

Liquid Removal Systems

Gilbarco Venturi

(Table concluded on next page.)
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Table B-1.

{from Reference [-F-113) (concluded)

COMPONENT LIST FOR BALAHCE OR HIRT STAGE Il
VAPOR RECOVERY SYSTEMS

Figure B-1.

Exhibit-4, Twin Hose Side-Mount High-Retractor Configuration
(from reference I-F-113)

a
Due to the law in California requiring all balance systems to have high-hang
retractors by 1986, recirculation traps will no longer be required after 1986.

Item/Manu facturer Exhibit
and Model No. 4 5 7 8 9 10
Swivels
Nozzle
pPomeco Model 7 X X N, " C_—— Overneaa Hose Retractor
Husky I-VI X X ’
Emco Wheaton
A 4110-001(45°) X X X
A 4113-001(90°) X X
OPW 43 X X Nozzle
OPW 43-C (45°) X X X
OPW 43-T X X
0PW 33-CV b X Multi-plane swivel on vapor anda 11quta hose.
Island
Emco Wheaton
OPlA‘ g%:gm : Gasoline 11quia hose length smail be ssleciad
i ana hose installied to avoid intarference
mé:é;s:;eaton with vapor hose operation.
A 4113-001 (90°) X i
Emco Wheaton , 5/8=tnch or largar 1.0. (3/4 tach or larger
A 92-001 X __'___‘ > : :-ﬂ- for Mr:om:n ana 12 gpm). Yapor
ose, vapor hose lengtn
Wedgon PS 3845 VRM X ! % reial arisnage Inty veper racern siomm "
: when retractor 1s 1 .
Retractor Swivel | 12111 avota unt:nqn-;::r::m :::::;:: e
ear(e Leather p—
& Packing B-1399 X ,
or State Fire Marshal | /”,,—’/
approved equivalent 3 { /]
[ r—
Flow Limiter ———— \\\‘ \—'—
tmco Wheaton A-10 or X X X X X X Swivel Riser
State Fire Marshal Stats Fire Marshal approved 3/4-1nch or larger instde arameter
approved equivalent 25393'::"“"; 1.0. mintnus qalvanized pipe
ps
Recirculation Trapsd Votas: ; :0:15“"'" 2 for the component 11st.
tmco Wheaton . ov 11m1tar 13 required on all aispensers ustng mco 4h
A 008-001 X X X $XCODT the HIFt system ustng Eaco heatan Model AJOSS na 3/dcnen seper
Emco Wheaton 1. & recirculation trap 1
A 94-001 X X X ; lvlu ppropriate non: "n.:n P'w""',
« Yapor return pip1
Em:og:t:(e):){on X X X the auocn::r’c:o:v’u:' b¢ fnstalled on the (n31de or on the autstae of
oPW 78, 789-S,
78E, 78-ES X X X



. ik : i - t, High-Retractor
Figure B-2. Exhibit-5, Coaxial Hose Side-Hount High-Retractor Configuration Flaure 8:3. BAIDIESG, Tuin flose g;"?‘);z;:li:s‘se Vispenser-tiunt. 1S
(from reference I-F-113) (from reference 1-F-113)

Gvernsag nose retrictor

———— 1
_ﬂ Retractor swivel Retractor
—S__ Dtspenser
S
dozzle

Coaxtatl hose assemoly

Gasoltne 11guia hose Tength small pe

‘ selected ana hose tnstalleq to avola
Nozzle Nl(lff.f‘l“ with vapor hase Jperation,
5 to 7 feet o
=T = 1 5 feet ulti-plane swivels on vapor and liguid
Yozzle swive nose.
9° eaximum
e — Gasoline fluid mu:1 pensar)
1qe 413 .
i for piptag ins 107 paximm 5/8=-tnch or larger 1.0. {3/ 4-1nch or
+___—- larger 1.0. for Hirt Systas ang 12 gpm)
vapor hose. Yapor hose length &S needed
o - Hose assesbly slowed to permit natural to permtt naturd) aratnage tnto vapor
! p2" atnious dratnage Into vapor return pipIng when return piptng whee retractor 13 in return
=) retractor s in retractad position. - position and st11) avota kinking when fully
15° ainimo extanded.

= .L \
— \
1 laland Swivel .
ll:::n:n or larger 1nstde (ax1s of swivel! may be rotatec 90° from \
dtimeter galvanizeq pipe arfentation shown)

Swivel
State Fire Marshal approved 0.495 1ach t.0.
ptping. 45° with stops.

Votes: 1. Sew Exmidit 2 for the composent !1st.
2. A flow 11mitar 13 required oa alt dfspensers ustng Emco heaton nozzles

excent the HIrt systes using Emco Wheaton Moael A3096 ana 3/4-inch vapor Votas: 1. See Exnidit 2 for the component st

noses. 2. A flow I1miter 1s required on Al1 atspensars using Eaco Wheaton nozzles
3. A recirculation trap 13 not requirea. SXCaRT the HIrt system using Emco Whestom Yodel AJ096 4nd 3/4~fnen vapor
4. Vapor return pi1ping may be tnstalleq on the Inside or an the outsige of Rosas.

the dispenser cabinet. 3. A rsctrculation rap 13 20t requireg.

4. Use appropriats hose ties,

5. VYapor return P1p1ng may Da installeqd on the instde
the dispenser cabinet, °r o0 the outsice of

6. Rtser, 3/4-ineh or larger 1nstge diametsr galvanizea pipe.
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Figure B-4.

Otspenser

5/8° or larger 1.D.
(3/4=tnch or larger

1.0. for Hirt

Systee 101 12 gpa)

vapor hose.

Nozzle

Notes: 1.

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

{ from reference [-f-113)

Retractor with dqual-nose
clamp or single nose lamp.

Nose tile raps applied approx-
taately every foot to holg
vapor ana product hoses
together,

Aulti=plane swivel required
on notzle end of the vapor
ana 1tquta hoses.

s

_

See Exnidit 2 for the component 1ist.

A flow 11etter 13 required o all qispensers using Emco Wheaton noztles
CXCapT the Hirt system using Emco Wheaton acel 43096 ang 3/4=1nch vapor
hoses.

A rectreulation trap 13 ndtT required.

Hose swivels not required at daispenser end of noses.

R1ser aust de 3/4~tacn or larger tnstde diameter galvanizea pipe.

Figure B-5, Ext bit-8, High Retractor Dispenser-Coaxial Configuration

D1spensar 1- [L

For A1l New And Existing Installations (from Reference 1-F-113)

jQ— Retractor ang
/ Hose Clamp

90
Swivel -

uf 1400 {<

Coaxial Hose

4
\ ﬂ 5* Swivel (Optfonal
for Tokheim 4MDs)

90° Swivel

l |

es:

7 7 a 4 4 L > g ” re ~— r

Use a ) fnch or larger tnside diameter galvanized pipe for riser.

A recirculation trap s not required.

A flow 1imtter is required on dispensers that have 4 maxinum flowrate in excess
of 10 gpm. A flow Timiter may be required on all gasolire dispensers at the
option of the Tocal afr pollution control district.

For dispenser 1s5lants greater than 4 feet in width, each vapor hose length,
shall not be TSnger than the sum of one-half the dispenser island width, in
feet, pluy 7 feet.

For dissenser islands less than ¢ feat, the maxfmas hose length 1s 9 feet.
Coaxtal hose stiffeners must be included and Tong enough to arevent kxinking
or flattaning of hose.

Retractor must retfact coaxial hose 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 serfes nozzles and the OPW 11V “ode! F vapor
recovery nozzles are permitted only when used in conjunciion with approveq
vapor check valves.
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Figure B-6. Exhibit 9, High-Hang Hose Configuration With

Location of vapor
check valve, {f

Retractor For All New And Existing Installations
{from Reference I-F-113)

.- Hose Retractor

o Swival
required.
4 i Coaxial Hose
Assembly
" 0]
< M.
a (1 m J 2]
LY 7 = T] |_—Z— Nozzle
‘ il
90° and & 45° nozzle
swivel or a 45° swivel
and 24" of stiff hosa.
77 7 77 77 7 7 7 7 T——T—
Votes: 1. Use a 1 inch or larger inside diaseter galvanized dipe for riser.
2. A recirculation trap i3 not required.

10.

A flow Vimiter {s required on dispensers that have & maximm flowrate In excess
of 10 gom. A flow limtter say be required on ail gasoline dispensers at the
option of the local atr pollution control district.

For dispensers islands grester than 4 fedt {in width, each vapor hose length
shall not be longer than the sum of one-half the dispenser fsland width, in
feat plus 7 1/2 fest.

For dispenser fslands Tess than & feet, the maximum hose length fs 9 1/2 feet.
Coaxtal hose stiffeners sust be inciuded and long encugh to prevent kinking

or flattentng of hose.

Retractor must retract cosxial hose to top of dispensers when not in usa.
Tension on retractor hose clasp must not be in excess of that required to

return hose to top of dispenser.

90° swivel 1s not required {f hose stiffener at nozzle is >24 inches in Tength.
The £mco Wheaton Model A4000 series nozzles and the OPW 11V Model F vapor
rlcovcrylnoulu are permitted only when used in canjunction with approved vaour
check valves.

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

Notes:

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

Locatton of vapor check
FE Laive, 1¢ required.

~Z.. Coaxial Hose Assembly

i

Venturi

Liquid Pickup

L I

Use a | inch or larger inside dlameter qalvanized pipe for riser.
A recirculation trap is not required.
Hose length = 13 1/2 ft. saximua.

Coaxial hose stiffeners must be included and long enough to prevent kinking
ar flattening of hose.

An ARS cartified 11quid removal system must be tnstalled and maintained
according to sanufacturer's specifications.

A flow limiter is required on a1l dispensers that have & maximum flowrate
in excass of 10 gpm. A flow limiter may be required on all gasoline
dispensars at the option of the lacal air pollution contred district.

The Esco Wheaton’Model A4000 series nozzles and the OPW 11V Model F vapor
recavery nozzles are perwitted anly when used tn conjunction with approved
vapor check valves.




Table B-2. BALANCE SYSTEM DISPENSER MUUIFICATIUN EQUIPMENT PURCHASE (USTa

b=d

(3/Nozzle) Table B-2. BALANCE SYSTEM UISPENSER MUDIFICATIUN EQUIPMENT PURCHASE CUST@
($/Nozzle)
Cost of Component (concluded)
EXHIBIT 4 - Twin Hose Side-Mount
LUW HIGH AVERAGE
Cost of Component
High Hose Retractor 94.00 102.50 Y6.08 EXHIBIT 8 - Coaxial High Retractor
Swivels for Hozzles 42.4u 75.00 54,87 LUW HIGH AVERAGE
Swivels for Isl or Disp 21.50 .21 21.50
Swivels for Retract 0.00 u.u0 u.u0 Uverhead Hose Retractor 94,00 1U2.50 Y6.08
Flow Limiter 20,00 20,00 20.00 Swivels for Nozzles BU.UU 117.60 94.4u
Hose 13.50 35.28 24.39 Swivels for Isl. or bisp. 0.00 0.0V 0.00
Uisp-Hook & Handle 16.00 38.00 27.00 Swivels for Retractor 40.00 58,80 49,40
Total Purchase Cost 207.40 292.28 243.84 Flow Limiter 20.u0 20.00 20.00
Hose 9 .00 112.50 1V3.45
EXHIBIT 5 - Coaxial Hose Side-Mount Liguid Removal Venturi v.00 0.00 0.00
UDispenser Modification 38,0V 55,00 4b .50
Hiygh Hose Ketractor 94 ,0u 162.50 Y6.08 -
Swivels-Nozzles 40.00 58,80 49.40 362 466.4 414.23
Swivels-Isl or Disp 58.80 82.10 70.45
Swivels-Retract 8.08 8.08 8.08 EXHIBIT 9 - High-Hang Hose
Flow Limiter 20.00 20.00 20,00
Hose 100.0u 100.00 100.00 Overhead Hose Retractor 8b.84 10U.00 92.92
Disp-Hook & Handle 16.00 38.00 27,00 Swivels for Nozzles 80.00 117.60 94.80
Total Purchase Cost 336.88 409.48 371.n1 Swivels for Isl. or Disp. 0.00 0.00 u.0Y
Swivels for Retractor 40.00 %8.80 49,40
EXHIBIT 6 - Twin or Coaxial Hose Flow Limiter 20.00 20,00 20,00
Dispenser-Mount (Averaye of twin and coaxial presented) Hose 95 .UU 118.17 108.92
Liquid Removal Venturi 0.00 0.uu U.uu
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 21.5u 375.01 469,32 424,21
Swivels-Retract 0.u0 0.0u 0.00 ‘
Flow Limiter 20,00 20.00 20.0u EXHIBIT 1U - Coaxial Hiyh-Hang Hose with
Hose 56.7% 67.64 62.20 Liguid Kemoval System
Disp-Hook & Handle 16.00 38.0u 27.00
Total Purchase Cost 250,65 324.64 281,65 UOverhead Hose Retractor u.0U U.0u u.u0
3 Swivels for Nozzles 4u.00 58.80 49.40
EXHIBIT 7 - Twin Hose Dispenser- swivels for Isl. or Bisp. v.00 v.0u 0.00
Mount Swivels for Retractor 40.00 58,80 49.40
Flow Limiter 20.00 2u.00 20.0U
High Hose Retractor 94,00 102.50 96.U8 Hose 105.0U 131.2» 119.82
Swivels-Nozzles 42.40 15.00 %4.87 Liquia Removal Venturi 200.00 200,00 200.00
Swivels-Isl1 or Disp 0.00 0,00 u.0u Dispenser Modification 54,17 54.17 54.17
Swivels-Retract 8.08 8.08 8.08 -
Flow Limiter 20.00 20,00 20.00 459.17 %23.02 492.79
Hose 13.50 35,28 24.39 .
Disp-Hook & Handle 16 .00 38.00 27.u0
Total Purchase Cost 193.98 278.86 230.42 Average Total Purchase CostP 354.7%
aSee docket entries I-E-18, I-E-19, [-E-20, [-E-22, 1-E-26, I-E-27, 1-E-28, I-g-31, DAverage cost analysis of 75 percent coaxial single dispensers (Exhibits 5 and o)

I-E-32, 1-E-58, [-E-62, I-E-63, I-E-04, [-E-65, 1-E-bb, I1-E-67, I-F-1lu, and I-F-111. and 25 percent coaxial multiproduct dispensers (Exhibits 8 through 10),
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is based on the use ot all coaxial hoses and 7b percent single dispensers
(averaye of exhibits 5 and 6) and 2% percent multiproduct dispensers
(averaye of Exhibits 8-1U). This weiyhted averaye cost was used as the
purchase cost incurred when modifying a standard dispenser to a vapor
recovery equipped dispenser utilizing a balance Stage 1l vapor recovery
system.

The dispenser modification equipment 1ist for the Hybrid system
was obtained directly from the manufacturer of the hybrid system
(1-E-25), and includes the Model 1UU jet pump, Model 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 {excludiny nozzles) for
the Assist-l system is 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 ([-F-106), and includes
the Hasstech vapor hose, ITT flow control valve, A.Y. McDonald impact
valve, hose swivels, and Hasstech Model 1U25 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-1, 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 Air Pollution Regulatory Strategies for Gasoline
Marketing Industry,” EPA-450/3-84-U12a (I1-A-55), The assumptions for
the multiproduct dispensers (MPD's) include the tnstallation of one
4-nozzle MPV to replace each 3-dispenser island. An uneven number of
nozzles results from the 75%/2% weighting of the nozzles associated with
single/multiproduct dispensers,

TABLE B-3.

RBOVEGROUND COMPONENTS

DISPENSER COMPONENTS
NOIILE BALANCE (a)
NGIZLE HYBRID (b}
NOZLE RSSIST-1 (c)
NOIILE RSSIST-2 (d)
"0D EQUIP BALANCE (e)
NOD EQUIP MYBRID (F)
0D EQUIP ASSIST-1 (g)
MO0 EQUIP ASSIST-2 (h}

AUXILIARY ITEMS (1)
RSSIST-1
ASSIST-2

INSTRLLATION
BALANCE DISPENSER ()}
HYBRID DISPENSER (k}
ASSIST-1 DISPENSER (1)
RSSIST-2 DISPENSER (w)
ASSIST-1 AURILIARY (n)
RESIST-2 AUXILIARY (o)

DISPENSER PIRCHRSE COST

AUX ITENS PURCHASE COST

DISP INSTRLLATION COST

AUX INSTALLATION COST
DISPENSER DIRELT COBT
AUX ITEMS DIRECT COST

TOTAL DIRECT COST

INIT COST

197
215
178
124

433

3,975
3

$8csss

25

2.5

2.5

1,39
¢
o0
¢
1,51
¢
1,519

MODEL PLANT 1 STAGE II ABOVEGROUND DIRECT COST

NUMBER OF COMPONENTS

LM HYBRID ASSIST-1 ASSIST-2
2%
2%
2.5
2.5
2.5
5
2.5
2.5
1.00
1.0
2%
2
2%
2%
1.0
)
1,379 1,625 1,373 3
’ . 3,978 3,9
o -0 13 128
' ¢ 1,400 1,208
1,579 1,675 1,406 s
0 ¢ 5,313 s, 100
1,579 1,878 6,861 6,008

¢ Unighted average costs assuming 75 percent single dispensers and
23 percent multiproduct dispensers.
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TABLE B-4.

ABOVEGROUND COMPONENTS

DISPENSER COMPONENTS
NOTILE BRANCE (a)
NOZILE HYBRID (b)
NOILLE RSSIST-1 ()
NOZILE RSSIST-2 td)
YO0 EQUIP BALANCE (@)
0D EQUIP MYBRID (f)
KD EQUIP ASSIST-1 {g)
#0D EQUIP RSSIST-2 (h)

ARILIARY 1TEXS (i)
ASSIST-1
fSSIgT-2

INSTALLATION
MLACE DISPENEER ()
HYBRID DISPENGER (k)
ASSIST-1 DISPENEER (1)
ASSIST-2 DISPEMSER (n)
ASSIST-1 AUXILIARY {ny
ASSIST-2 AUXILIARY (o)

DISPENGER PURCHRSE COST

AUY 1TEMS PURCHASE COBT

NP INSTALLATION COST

AUX INSTALLATION COBY
DISPENSER DINECT COST
AUX ITEMS DIRECT COST

TOTAL DIRECY COST

M1

13

Y-}

.3

1,18
[

60

.
2,
]
2,083

BAL+

1.3

3.25

kY]

1,733
]

68

.
2,083
]
2,83

NUMBER OF COMPONENTS
HYBRID

3.3

3.5

33

&, 13

2,438

2,43

AS51ST-1

.25

.25

MODEL PLANT 2 STAGE II ABOVEGROUND DIRECT CC 3T

ASSIST-2

13

33

135

1.9
1,069
3,90

163
1,200
1,23
5,108
6,33

¢ Ueighted average costs asswwing 73 pevcent single disoensers and

23 peveent sultiprodect dispensers.

TABLE B-S.

ABOVEGROUND COMPONENTS

DISPENSER COMPONENTS
NOIZLE BALAMCE (a)
NOZZILE HYBRID (b)
NOILE RSSIST-1 (c)
NOIILE ASSIST-2 (d}
M0D EQUIP BALANCE (m}
WOD EQUIP HYBRID (f)
o0 EQUIP RSSIST-1 (g)
MOD EQUIP RSSIST-2 (h)

RUXILIARY ITEMS (i)
RSSIST-1
RES1ST-2

INSTRLLATION
DALANCE DISPENSER ())
HYBRID DISPENSER (k)
AGSIST-1 DISPENSER (1)
ASSIST-2 DISPENSER (m)
AS51ST-1 RUXILIARY (n)
RSSIST-2 AUXILEARY {o)

DISPENSER PURCHASE. COST

AUX ITENS PURCHAGE COST

DISP INSTALLATION COST

AUX INSTALLATION COST
DISPENSER DIRECT COST
AUX 1TEWS DIRECT COST

TOTAL DIRECT COST

6.5

6.50

6.50

3,5%
N
520

.
4,106
'
4,106

b

6.58

6.50

6.50

3,586
[}

50

[}
4,106
[}

4,196

MUMBER OF COMPONENTS
HYBRID

6.5

6.5

6.5

4,25

4,873

4,875

ASSIST-1

6.59

6.5

6.5
1.0

35

MODEL PLANT 3 STAGE I1 ABOVEGROUND DIF:ICT COST

ASSIST-2

6.5

6.50

+ Umighted average costs assuming 73 percent single dispensers and

&5 percent multioroduct dispensers.
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TABLE B-6.

RBOVEGROUND COMPONENTS

DISPENSER COMPONENTS
NOZILE BALANCE (a)
NOZILE HYBRID (b}
OIILE ASSIST-1 ()
NOZILE ASSIST-2 (a)
70D EDUIP BALANCE (e)
NOD EQUIP HYBRID (£)
0D EQUIP ASSIST-1 (g}
»OD EDUIP ASSIST-2 (h)

AUXILIARY 1TENS (1)
ASSIST-1
ASSIST-2

INSTALLATION
BALANCE DISPENSER ())
HYBRID DISPENSER (k)
ASSIST-1 DISPENSER (1)
ASSIST-2 DISPENSER (w)
AGSIST-1 AUXILIARY (n}
ASSIST-2 AULILIARY (o)

DISPENSER PURCHASE COST

AU 1TEMS PURCHASE COST

DISP INSTALLATION COST

AU INSTALLATION COST
DISPENSER DIRECT COST
AuX 1TEMS DIRECT COST

T0TAL DIRECT COST

UNIT COST

197

1,208

9.75

9.75

.73

3,300
]

L

]
6,160
]
6,160

BAL-N

9.73

975

5,360
.

)

0
6,160
'

6, 160

NUNGER OF COMPONENTS

HYBRID

9.7

Ly

9.7

6,338
973
1,313
[}

1,313

ASSIST-}

9.73

11,1689

MODEL PLANT 4 STAGE II ABOVEGRO '‘ND DIRECT COST

ASSIST-¢

.7

3.7

+ Weighted average costs assuming 73 oercent single dispensers and
25 percent wultiproduct disoensers.

TABLE B-7.

ABOVEGROUND COMPONENTS

DISPENSER COMPONENTS
NOZILE BALANCE (a)
NOZZLE HYBRID (b}
NOZILE RSSIST-1 (c)
NOZILE RSSIST-2 (d)
H0D EQUIP BALANCE (o)
MOD EULP HYBRID ()
0D EQUIP ASSIST-1 g)
0D EQUIP ASSIST-2 h)

AULILIARY 1TEMS (1}
ASSIST-1
ASSIST-2

INSTALLATION
BALANCE DISPENSER ()}
HYBRID DISPENSER (k)
AESIST-1 DISPENSER (1)
ASSIST-2 DISPENSER (m)
RSSIST-1 AUXILIARY ()
ASSIST-2 AUXILIARY (o)

DISPENSER PURCHASE COST

AUX [TEMS PURCHASE COST

DIS® INGTALLATION COST

AUX INSTALLATION COST
DISPENSER DIRECT COST
AUX 1TEM DIRECT COST

TOTAL DIRECT COST

UNIT CoST

3,90

45

1,400
1,200

16.25

16.25

16.233

8, 966
[]
1,300
]
18,266
]
10,266

BAL-R

16.23

16.25

16.25

8,96
.
1,300
’
19,266
.
10,266

NUNBER OF COMPONENTS

HYBRID

16.25

16.25

16.25

10,363
1,623
12,188

12,188

RSSIST-{

16.25

16.23

16.23
1.0
8,93
»
1,400
9,657

15,032

MODEL PLANT 5 STAGE I1 AFQVEGROUND DIRECT COST

AGSIST-2

16.25

16.23

6.3
.0

3,9
813
1,200
§,159
510
11,89

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

3Average cost of new nozzles certified by Californla fur use with a
balance system. Costs for new nozzles range from $196 to $198
(1-€-28, 1-F-110, ana I-F-111}.

DActua) cost of a new Healy Model 200 nozzle (1-E-25).

CAverage costs of new nozzles certified by Californta for use with the
Hirt system. Costs of new nozzles range from $151 to $198 (I1-E-28,
1-F-110, ana I-F-111).

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

eModification equipment includes the average cost of the high-hang
retractor system, swivels, flow limiter, and hoses as certifiea by
Californta (see Tables B-1 ang 8-2).

fMoaificatton equipment includes the Mode! 100 jet pump, Model CX-6
adapter, Model S swivel, Model CX hose, Mogel 143 control valve, and
an installation kit ([-E-25).

OMoa1fication equipment includes the same equipment as listed for the
balance system {footnote "f") plus a $16.95 ball check valve (I-E-23
ana Tables B-1 ana 8-2).

MMoa1fication equipment includes the Hasstech vapor huse, ITT flow
control valve, A.Y, McDonald impact valve, hose swivels, and Hasstech
Model 1025 flame arrestor (I-F-106).

taux1l1ary equipment includes a P/Y valve, collection unit, and pro-
cessing untt {1-£-35 ana 1-F-106).

JReference 1-£-46.
KReference 1-E-25.
VReference I1-E-35,

Meference [-F-106-states 1nstallation for an 8-nozzle station costs
$400.00.

fReference [-E-35.

Oflectrical installation costs $500 and base unit installatton costs
$700 (1-F-106).

185,000
>1u0,U00

65,000

35,000

Model ?lant
25,000-50,00U  5U,000-100,U000

MUDEL PLANT CUNF1GURAT1UNSQ
20,000

10,000-25 000

Table B-B.
5,000
0-10,000

Parameter

No. of Islands
No. of Nozzles

Throughput Range (yal/mo)

Averaye Monthly
Tnrougnput (yal/mo)

15D
20
16.25

9.75

0 V0

Ve

d

- Single Dispensers
- Multiproduct dispensers
- Weighted average

12

25 percent single dispensers and 75 percent

75 percent sinyle dispensers and 2% percent wultiproduct

2¢

(Weiyhted average ror new facilities

- Multiproduct dispensers
multiproduct dispensers).

- Sinyle Dispensers
ap typical island contains three single nozzle dispensers for each yasoline type (i.e., leaded,

unleaded, and unleaded premium).
Clontains a single nozzle dispenser for leaded and unleaded only.

DThree islands have dual nozzle dispensers,
dyeiyhted averaye for existing facilities

No. of Uispensers

dispensers.
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B.2.1.2 Nozzle Costs

The un1t cost for each nozzle type shown in Tables B-3 through B-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 (i.e., Emco Wheaton, UPW, References 1-E-28,
[-F<110, and [-F-111). The new vapor recovery nozzles cost from $196
to $148, 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 contactinyg the equipment manufacturers (l-E-b5,
1-£-66) and reflect the costs of the newest liyght-weiynt certified
nozzles.

The unit cost shown in Tables B-3 throuyh 8-7 for the Assist-l
nozzle 1s 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-E-28, I-F-110, ana l-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 8-3 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-€-46) who estimated tiat it would take 2 man-days to install all
aboveyround 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 = $400,
Profit (20%) = § 80,
Total cost for 6-nozzle station = $480,
Unit cost for l-nozzle station = § 4U,

The Hybrid, Assist-1, and Assist-2 dispenser instaltlation costs,
obtained directly from the manufacturers of these systems, are $100,
$45, and $50 per nozzle, respectively (1-E-25, I-E-3%, and [-F-1U06).

B.2.1.4 Auxiliary Equipment and Installation

The auxiliary 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-1U06).
The costs for auxiliary items for Assist-1 and Assist-2 systems are
$3,975 and $3,90U0, respectively, while the installation of these items
costs $1,400 and $1,200, respectively.
B.2.2 Underground Costs

To estimate the costs of the underyround 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.

B.2.2.1 Station Layout and Equipment Configuration

A survey of about 40 service stations was performed around the
Research Trianyle 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 desiyn guidelines chosen to establish the
layout of each mrdel plant are as follows:

1. The storage tanks are approximately 50 feet away from the main
service island.

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

iines (I-E£-39).
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2. Une trench holds one or more vapor recovery lines,

Maximum pipe lengths equal 20 feet (for determination of the

number of pipe couplings) (1-E-34).

4, Pipe sizes were obtained from applicable California Executive
Orders {I-F-114, 1-F-115, I-F-116, and 1-F-117).

B.2.2.2 Underground Equipment Costs

Tables 8-Y through B-13 present the underground piping costs on a
model plant basis, as depicted by Figures B-8 through B-12, All unit
costs for pipe (yalvanized and tiberglass) were obtained from pipe
vendors in the Research Triangle Park area of North Caroiina (I-E-33
and 1-E-34). In addition, one salesman stated that his company typi-
cally gives a 15 percent discount on all components purchased by major
plumbing contractors (I-E-33)., For estimatiny purposes, it was assumed
that the companies installing the underground piping would be major
contractors, so the unit costs shown have been discounted 1b percent.

A complete breakdown of parts and prices is provided to enable
the costing of various pipiny layouts; however, the trench lenyth of
the system is the overriding cost tactor (about 70 percent of the total

costs of the underyround system).

The cost of the vent manifold drum for the manifolded balance sys-
tem is an engineering estimate; i.e., no specific quote could be
obtained at this time.

Information received from contractors (I-E-4U and I-£-44) also
indicated that approximately 20 percent (or fewer) of the tanks cur-
rently in use would need to be equipped with an extra bung to accept
the Staye [I vapor recovery 1ine, The installed cost would be about
$3u0/bung (1-E-52). Since all the model plants, except model plant 1,
have three tanks, the cost of the bungs can be calculated as: 1 buny/
tank x $3U0/bung x .20 x 3 tanks/model plant = $18U/model plant. For
model plant 1 the cost is: 1 bunyg/tank x $3UU/bung x .20 x 2 tanks/
model plant = $120,

B.2.2.3 Underyround Installation Costs

Instaltation costs can be determined for the underground equip-
ment necessary for model plants 1 through 5 (Tables B-Y throuyh B-13).
The cost of layiny piping for an tndividual balance system is the
same as for a manifolded balance system. This is because the aaditional
time 1t takes to assemble the two extra lines to the storage tanks for

TABLE B-9.

MODEL PLANT 1 S3TAGE II UNDERGROUND DIRECT COST

UNDERGROUND COMPONENTS

GALVANIZED PIPE (a)

1* PIPE (FT)

2° PIFE (FT)

3" PIPE {FT)

3/4" CLOSE NIPPLE
t* CLOSE NIPPLE
2" CLOSE NIPPLE
3" CLOSE NIPPLE
" ELBOW

2* ELBOW

3" ELBOW

1% X 3/4" REDUCER
2" X 1° REDUCER
3" X 2" REDUCER
2" X 1* BUSHING
A* X 2° BUSHING
4" X 3° BUSHING
1" UNION

2" TEE

FIBERGLASS PIPE (b)

2" PIFE (FT}

3" PIPE (FT}

2 THRERDED ADAPTER
3° THREADED ADAPTER
2" ELBOW

3" ELBw

2" TEE

3° TEE

2" COUPLING

3° COUPLING

3" X 2° REDUCER
GLUED JUNCTIONS

ADDITIONAL ITEMS (c)

4" X 2° TANK BUSHING
A" X 3° TAK BUSHING
2" FLDAT CHECX VALVE

VENT WANIFOLD DRUR d)

BUNGS (e)
LABOR COMPONENTS

TRENCHING (FT) {f)
ASSEMBLY (FT) (g)

TOTAL PURCHASE COST
TOTARL INSTRLLATION COST

TOTAL DIRECT COST

UNIT CosT

6.43

A A —

4,125

NUMBER OF COMPONENTS

HYBRID

152

AS51§T-1

L

—wde

ASSIST-2

12 )

See footnotes next page.
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FOOTNOTES FOR TABLE B-9

3Reference 1-£-33.
bReference 1-E-34,
CReference 1-F-110.

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

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

JReference [-E£-46 (see text for discussfon).

"ABLE B-10.

UNDERGROUND COMPONENTS

GALVANIZED PIPE (a)

1* PIFE (FT)

2" PIPE (FM

3" PIPE (FT)

374" CLDSE NIPMLE

t* CLOSE NIPPLE

2" CLOSE NoPLE

3" (.0SE NIPPLE

1" ELBOW

2" ELBOW

3 BN

1° X 3/4* REDUCER

2 X 1° REDUCER

3° X 2° REDUCER

2" X 1° BUSHING

A" X 2° BUSHING

4" X 3° BUSHING

{* UNION

2" TEE
FIBERGLASS PIPE (bl

2" PIPE (FD

3* PIPE (FT)

2" THREADED ADAPTER

3 THRERDL) ADAPTER

2" ELBOW

3" B.BoW

2 TeE

3" TEE

2" COUPLING

3° COUPLING

3 X 2 REDUCER

SLUED JUNCTIONS
ADDITIONAL ITEXS (c)
A" X 2° Thel BUSHING
4* X 3° TANK BUSHING
2° FLOAT CHEDX VALVE

VENT WANIFOLD DRUM (d)

BSS (o)
LABOR COMPONENTS
TRENCHING (FT) (F)
ASSDELY (FT) (g)

TOTR. PURDHASE COST

TOTAL INSTRULATION COST

TOTAL DIRECT COST

UNIT €OST

13. 14

1n.e
11.69
L13
6.43

1,834
3,7
4,814

165
1]

1,313
3,780
5,093

NUMBER OF COMPONENTS
rYERID

1~

-~

183
185

1,834
3,780
4,814

ASSIST-1

5

rw B0 -—

~n

MODEL PLANT 2 STAGE II UNDERGROUND DIRECT COST

RSS1ST-2

66

footnotes are the same as those for Table B-9.
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TABLE B-11. MODEL PLANT 3 STAGE II UNDI RGROUND DIRECT COST

UNDERGROUND COMPONENTS UNIT cosT

Wl
GALVANIZED PIPE (a}
1" PIFE (FT) 0.8 1
2* PIPE (FT} 1.88 2
3* BIPE (FT) 3.8
3/4° CLOSE NIPPLE 046 1
1* CLOSE NIPPLE %) 1
2" CLDSE NIPPLE 142 3
3* CLOSE NIPPLE 5.4l
1* ELBOM 1.5t 13
2" ELBM A48 6
3 ELBOW 20.11
1% X 3/4* REDUCER .73 1
2 X 1° REDUCER 3.8 7
3* % 2° REICER 13.14
2 X 1* BUSHING 2.81
4 12 BUSHING 11.99 3
A" X 3° BUSHING 1.0
1* UNION 1.13
2 TEE 643
FIBERGLASS PIPE (b)
2* PIPE (FT} 189 AT6
3 PIPE (FD) 2.89
2* THRERDED ADAPTER 123 i)
3° THREADED ADAPTER 10.58
2 aL8M 16.41 16
3 BN 2.8
2 TEE 3.5 3
T 2.61
2* COWLING 68 9
3° COUPLING 1.23
3" X 2* REDUCER 1. 14
GLUED JUNCTIONS .5 *
ADDITION 1TEXS (o)
A" X 2° TAW BUSHING 261
4% K 30 TR BUSHING 2.61
2* FLOAT CHEDK VALVE 2%
VENT MANIFOLD DRUX {d) 500.00
BUNGS (e) 180.00 1
LABOR COMPOMENTS
TRENCHING (FT) (f) 30.00 165
ASSEMBLY (FT) 1g) 6.0 165
TOTR. PURCHASE COST 1,79
TOTAL INSTALLATION COST 5,940
TOTAL DIRECT COST 17,719

BALN

-

RBeoemmwnrmnrnws R

—— e

165
165

2,883
5,948
1,993

MMBER OF COMPONENTS

HYBRID

476
10

16

165
165

1.77%
5,94
17,119

ASSIST-1

18

-t

149
140

1,233
5,08
6,293

ASSIST-2

n

2¢

185
185

1,046
6,660
7,766

Footnotes a3 the same as those for Table B9,

TABLE B-12. MODEL PLANT 4 STAGE [I UNDERGROUND DIRECT COST

UNDERGROUND COMPONENTS UNIT COST

GALVANIZED PIPE (a)

I* PIPE (FT) .89
2° PIPE (FT) 1.88
3" PIPE (FT) 3.86
3/4* [LOSE NIPPLE 0.4
1" CLOSE NIPPLE [ X
2* CLOSE NIPRLE L4
3 CLOSE NIPPLE .M
1° ELBOM 1.3
2" ELBN (N )
3" ELBOW a1l
1" X 3/4* REDUCER .13
2° X 1* RENUCER 3.84
3" X 2° REDUCER 13.14
2" X 1° BUSHING .81
4" X 2° BUSHING 1.9
4" X 3° BUSHING 11.09
1% UNION 1.13
2" TEE 6.43
FIBERGLASS PIPE (b}
2° PIPE (FT) .89
3 pleE (FD) 2.89
2* THRERDED RDAPTER .23
3" THRERDED ADRPTER 18.38
2* ELBOW 16.41
3° BBoM 2.8
2" TEE .5
3 TEE 26.61
2 COUPLING 4.68
3° COUPLING 1.3
3" X 2° REDUCER 11.14
BLUED UNCTIONS .3
ADDITIONAL 1TEMS {e)
4* X 2° TRNX BUSHING 2.6l
4" X 3° TANK BUSHING 2.61
2° RLDAT CHECK WALVE 2.5
VENT MANIFOLD DRUM {d) 500.%
BUNGS (e) 180.09
LABOR COMPONENTS
TRENCHING (FT) (f) 3.0
RSSEMBLY (FT) (g) 6.0

TOTAL PURCHARSE COST
TOTAL INSTRLLATION COST
TOTAL DIRECT CoST

2,299
7,30
9,639

¥

Buammsramvwwan

—— e

NUNEER OF COMPONENTS

HYBRID

203

2,21
7,284
9,652

RASS18T-1

2
12

39
183
10

169
180

1,659

8,139

RSSIST-2

i3

(1]
24

1,311

19,131

footnotes are the same as those for Table B-9.
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TABLE B-13.

UNDERGROUND COMPONENTS

GALVANIZED PIPE (a)
1® PIPE {FT)
2" PIPE IFD)
3" PIPE (FT)
374" CLOSE NIPPLE
1" CLOSE NIPALE
2° [LOSE NIPPLE
3 CLOSE NIPPLE
1" ELBOW
2 ELBOW
3" B
1° X 3/4° REDUCER
2° X 1* REICER
3" 1 2° REDUCER
2" X 1° BUSHING
A* X 2" BUSHING
A" X 3° BUSHING
1° UNION
2° TEE
FIBERBLASS PIPE (b}
2° PIFE FT)
3° PIPE (FT)
2" THRERDED RDAPTER
3* THRERDED ADRPTER
2 ELBON
3 asm
2 TEE
3 TEE
2° COuPLING
3 (WPLING
3° X 2° REDWCER
GLLED JUNCTIONS
ADDITIONAL ITEMS (e)

4° X 2° TAMK BUSHING
A" X 3° TANK BUSHING
2* FLDAT DHEDK VALVE
VENT MANIFOLD DRUM (d}

BUNGS (e}
LRBOR COMPONENTS
TRENCHING (FT) ()
SSOBLY (FT) (g)

TOTAL PUSCHRSE COST

TOTAL INSTALLATION COST

TOvAL DIRECT COST

MODEL PLANT S STAGE II UNDERGROUND DIRECT COST

13.14

1.9
11.08
.13
643

1.8
2.89
.23
10.58
16.41

3.5
26.61
4,68
a3
11. 14
3.8

2.6
.61
R
500.00
180.00

2.8
6.08

19

12

3,100
9,340
12,720

NMBER OF COMPONENTS

BALM HYBRID
24 24
4
2
16 16
kY kY
3
6
kY] ke ]
6
6
16 16
16 16
3
3
18 ™
m
19 19
1
6 r
H
6 12
9
2 12
3
10
7 14
3
3
i
[} 1
263 263
63 263
3,041 3,1
9,54 9,34
12,581 12,79

ASSIST-1

16
16

{3
243

2,381

11,281

RS51ST-2

16
17

1,674
10,080
11,954

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

the individual balance syst:m (three lines from island 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 isliands when
usiny the manifolded balance system (exact pipe lengtns, 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 installatiun 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
exception said that he used a factor of $2% 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.

Day 1: big Trench $1,600
4 man-days at 200/ day
1 backhoe-day at $400/day
1 truc:-day at $4ut)/day
Days 2 & 3: Lay Pipe $ 80U
4 man-days at $200/aay
Modify Dispensers § Buu*
4 man-days at $2uu/day
bay 4: F111 Trench and Pour Concrete $1,750
4 man-days at $2uu/day
1 truck-day at $400/day

pea gravel = 13 tons at $1u/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 $40u/day

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

Profit: 20-25 percent of total = 22.%%

Trench Length: 165 feet

Trenching = (1600 + 1750 + 1350)(1.225) = $5760/165 ft = $3v/ft
Assembly = (BUU)(1.225) = $98u/165 fr = $6/ft

*Not included in total.
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The trenching cost estimate was calculated by averayiny the above
$4v/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 lenyths
(teet) to obtain the installation costs presented in Tables B~Y through
8-13.

8.2,3 Summary of Capital Costs

The tota) capita) cost of a control system is the sum of direct
costs, indirect cost;, and contingency costs. Uirect costs include
purchased equipment costs (i.e., control devices, auxiliary equipment,
instrumentation and controls, and freiyght and taxes) and installation
costs (i.e., foundation and supports, erection and handling, electrical,
piping and insulation). Indirect costs consist of in-house
engineering design and supervision costs, architect and engineering
contractor expenses, contractor fees, construction fees, and preliminary
testing costs. Al) indirect costs have been included in the installa-
tion costs, and freight and taxes were assumed to be included in the
total purchased eyuipment costs obtained from control system vendors.
Contingency costs include such fees as penalties incurred for failure
to meet completion dates set out in performance specifications. Uue to
the nature of this analysis, contingency costs are not appropriate.

Table B-14 presents the direct cost summary for the five Stage [l
systems applied to the five mode)l plants. This table summarizes the
costs shown in Tables B-2 through B-7 and B-Y throuygh 8-13. 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 bias subsequent
cost evaluation becduse the cost differences between individual and
manifolded balance systems and between Assist-] and Assist-? systems
are very small, In addition, the future fnstallation 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 determining capital costs, several
assumptions had to be made. The following points should be noted 1n

connection with Table 8-15.

TA3LE B-14.

COMPONENT
MODEL PLANT 1

DISPENSER PURCHASE COST
AUXILIARY PURCHASE COST
PIPING PURCHASE CO0OST
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 PURCHASL COST
INSTALLATION COST
TOTAL DIRECT COST

MODEL PLANT 4

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

MODEL 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
3,270

1,780

1,034
2,810
4,040
6,850

3,560

1,780
35,340
6,460
11,800

5,330
o
2,260
7,390
8,160
15,750

8,890
o)

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

COST OF COMPONENT

BAL-M

1,368

o
1,065
2,430
3,260
3,690

1,780
]

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

3,560
o
2,050
5,610
6,460
12,070

5,330
[o]
2,370
7,700
8,160
13,860

8,890

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

HYBRID ASSIST-1 ASSIST-2

1,625 1,361 823
o 3,975 3,900
640 632 Sa0

2,260 3,970 3,300
3,310 4,210 5,630
$,370 10,180 10,950

2,110 1,770 1,070

(o] 3,973 3,900
1,034 789 702
3,140 6,330 5,670
4,110 4,610 6,040
7,250 11,140 11,710

4,230 3,540 2,140

o 3,973 3,900
1,780 1,250 1,030
6,010 8,770 7,090
6,390 6,730 8,190
12,600 15,300 13,280

6,340 5,310 3,210

(o) 3,973 3,900
2,270 1,660 1,310
8,610 10,9%0 8,620
8,360 8,320 10,330
16,970 19,270 18,950

10,560 8,830 S$,3%50

[o] 3,975 3,900
3,180 2,380 1,870
13,740 15,210 11,120
11,170 10,950 12,090
24,910 26,160 23,210
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TABLE B-15. STAGE II ANNUAL COST SUMMARY
FOUTNUTES FUR TABLE B-1b

COMPONENT/SYSTEM (a) BAL-I BAL-M HYBRID ASSIST-1 ASSIST-2
aBal-1 = Balance-Individual, Bal-M = Balance-Manifolded, Assist-1 = Hirt;
CAPITAL RECOVERY COST (b) Assist-2 = Hasstech; Hybrid = Healy.
MODEL PLANT 1 677 722 733 1,630 1,640 . N
MODEL PLANT 2 881 910 960 1,770 1,740 bCapital Recovery Cost = (Capital Cost) i(1+1)
MODEL PLANT 3 1,560 1,590 1,710 2,380 2,220 (1+ ija -1
MODEL PLANT 4 2,1%0 2,160 2,370 2,930 2,700
MODEL PLANT S 3,230 3,210 3,600 3,960 3,350 where: i = interest rate (1lU percent)
a = equipment life (8 years for dispenser and auxiliary equip-
MAINTENANCE COST (c) ment; 3% years for underground piping system)
MODEL PLANT 1 475 473 497 465 406
MODEL PLANT 2 617 617 646 375 498 €1. Nozzle Maintenance - A1l Systems.
MODEL PLANT 3 1,234 1,234 1,292 1,030 897 Replace nozzle every Z years with new nozzle (same lifetime as
MODEL PLANT 4 1,852 1,852 1,938 1,325 1,295 standard nozzle); therefore, annual cost equals half the incrementa)
MODEL PLANT S 3,086 3,086 3,230 2,475 2,091 cost between standard nozzle ($bU) and vapor-recovery nozzle (see
Table B-3 for costs). For multiproduct dispensers, the nozzles are
INSPECTION COST (dD assumed to last twice as long; therefore, maintenance costs are
MODEL PLANT 1 o o [¢] (o] o half ($25).
MODEL PLANT 2 o] [+] (4] o] [o]
MODEL PLANT 3 o o o 0 o 2. Hose Maintenance - All Systems.
MODEL PLANT 4 o o o o o} Replace vapor hose every 2 years (same lifetime as liquid hose on
MODEL PLANT S o o Y o o} standard dispenser); therefore, annual cost equals half the incre-
mental cost between standard liquid hose ($24.39) and coaxial liquid/
OTHER INDIRECT COSTS (@) vapor recovery hose system ($110.73 from Exhibits 8-lu, Table B-2),
MODEL PLANT 1 211 228 223 407 438
MODEL PLANT 2 274 283 290 446 468 3. Boot/Faceplate Assembly Maintenance - Balance Systems.
MODEL PLANT 3 472 483 S04 620 611 Replace boot/faceplate assembly three times per year; parts cost
MODEL PLANT 4 630 635 679 771 758 $19 per replacement and it takes 20 minutes per replacement at 325
MODEL PLANT 3 916 911 996 1,046 928 per hour.
RECOVERY CREDITS (f£) 4, Boot/Faceplate Asserbly Maintenance - Assist Systems.
MODEL PLANT 1 129 129 129 63 63 Replace boot/faceplate assembly two times per year; parts cost 315
MODEL PLANT 2 S18 Si8 318 259 259 per replacement and it takes 20 minutes per replacement at $25 per
NODEL PLANT 3 906 906 906 433 453 hour.
MODEL PLANT 4 1,683 1,683 1,683 841 841
MODEL PLANT 3 4,790 4,790 4,790 2,395 2,395 5. Boot/Faceplate Assembly Maintenance - Hybrid Systems. ]
. . Replace boot/faceplate assembly two times per year; parts cost $33
ADDITIONAL CREDITS (g) per replacement and it takes 20 minutes per replacement at 325 per
NODEL PLANT 1 o o 0 [o] (o] hour.
MODEL PLANT 2 o (o] (4] (o] [o]
MODEL PLANT 3 o o o o o 6. Processing Unit Maintenance - Assist Systems.
MODEL PLANT 4 o o 0 o o Maintenance performed once a year by a qualified professional at a
MODEL PLANT S [o] [o] 0 [o] [o] cost of $1U0 per visit.
TOTAL ANNUALIZED COST dThis expense is included in the government enforcement costs, and
MODEL PLANT 1 1,230 1,300 1,330 2,440 2,420 thus, 1t is not attributable to the model plant annual cost.
MODEL PLANT 2 1,230 1,290 1,380 2,330 2,450
MODEL PLANT 3 2,360 2,400 2,600 3,600 3,270 eValue includes property tax (1%), insurance (1%), and administration
MODEL PLANT 4 2,950 2,960 3,300 4,380 3,910 (2%), equalling 4 percent of the total capital cost.
MODEL PLANT S 2,440 2,420 3,040 $,090 3,970

See next page for footnotes.
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FUOUTNUTES FUR TABLE B-1%
{concluded)

tStage Il recovery credit calculations:

Balance and Hybrid

kmission factors: Uisplacement = 1,552 my/liter
Emptying loss = 120 mg/1iter

Assuming Y5% recovéry of both displacement and emptying losses,
recovery factor = (U.Y5)[(1,552 + 120)my/)iter] =
1,588 mg/11ter,

Example ot recovery credit:

1,588 my/liter x 75,700* liters x kg x liter x 12 mo. x $U.24/liter
mo. 10°%my U.67ky yr

= $518/year.
Assist 1 & 2

Same emission factors as above,
Assuming SU% recovery of balance system losses, recovery factor =
(U.50) (U.95) (1,552 mg/liter + 120 my/liter) = 794 mg/liter,
Example of recovery credit:

794 mg/liter x 75,7U0* liters x kg x liter x 12 mo. x $U.24/liter
mo. lubmg  0.67kg yr

= $25Y/year,

Throughout this analysis, the Model Plant 1 throughput used was 5,000
gallons per month to allow a comparison with the July 1984 analysis.
However, the new analysis uses recovery credits based on Model Plant la
(2,000 yallons per month) and Model! Plant lb (6,UUU gallons per month)
when calculating nationwide or nonattainment area cost impacts.

INo additional credits taken. These could include investment tax credits
or eneryy conservation tax credits.

*Throughput for model plant 2.

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

8 years was assumed for capital recovery calculation purposes
(1-D-45, I1-E-22, I1-E-23, and 1-E-25),

Several vendors ot fiberglass piping, used quite often for
vapor recovery piping in California, were contacted about the
expected life of fiberglass pipe used in underground situa-
tions. All vendors contacted, except one, indicated that
there was no reason why the pipe should ever need replacing
(1-£-37 and 1-E-38), Une indicated that it would last at
least 30 years ([-E-38). For purposes of this analysis, the
underyround piping 1ifetime for fiberylass pipe was estimated
to be 35 years.

Additional credits that could be included in the calculation
of “Total Annualized Cost" are, for example, investment tax
credits or energy conservation tax credits. However, these
are not included in this analysis,

Rebuilt nozzles were not included in the maintenance scenario
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
analysis.

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

Recovery credits are calculated as shown in footnote (f) of
Table B-1%, using a displacement emission factor of 1,55¢ mg/
liter and an emptyinyg loss emission factor of 120 mg/liter.
Also, the cost credit for a liter of gasoline is based on
$0.24/1iter yasoline ($0.91/gallon).
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For balance and hybrid systems, a 9% percent recovery o.
both displacement and emptying losses was assumed, while for
the assist systems a bU percent recovery of balance system
displacement and emptying losses was assumed. These are
theoretical efficiencies used for the purpose of determining
per-facility costs. For the requlatory analyses, actual
in-use efficiencies were used to calculate recovery credits.

8.3 SUMMARY

Detailed 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 enough that a single cost
could be used for either 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 generic 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 3U percent dre available to
targe volume buyers (I-£-18, [-E-24, 1-E-26, and 1-E-27). Table 8-18
shows the yeneric Staye Il capital cost summary with this 30 percent
discount included., Table B-18 is used to calculate Table B-1Y, which
shows the generic annualized cost summary including the 3U percent
discount,

8.4 INSTALLATION OF STAGE II VAPUR RECUVERY SYSTEMS UURING THE

CONSTRUCTIUN UF A NEW FACILITY

The additional dispenser costs incurred due to the installation of
a Stage [1 system during the construction of a new facility are shown
in 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, 1<F-110) was subtracted trom the cost of the vapor

recovery swivel,

Table B-16. GENERIC STAGE Il 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

1,568
(o]
3,910
3,480
(o]
5,480

2,040

4,950
6,990

6,990

4,080
[¢]
7,860
11,940
0
11,940

6,110

9,690
13,800

15,800

10,190
o]
12,680
22,840
o

22,840

COST OF COMPONENT
HYBRID

1,880
0
3,700
5,580
o]
5,380

2,440

4,810
7,250

7,250

4,880
(o]
7,720
12,600
0
12,600

7,310
o
9,650
16,960
(o]

16,960

12,190
o)
12,720
24,910
o

24,310

NO DISCOUNTS

ASSIST

1,211
5,238
4,120
10,570
[o}
0,570

1,370
5,238
4,620
11,430

11,430

3,150
5,238
7,000
15,390

15,390

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

19,100

7.870
S,238
11,380
24,690

[o]
24,690
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Table B-17. GENERIC STAGE Il ANNUAL COST SUMIARY:
(Petrofit 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
475
o

220
129
[o]
1,270

896
617

280
S18

1,280

1,580
1,230

478
906

2,380

2,160
1,892
o]

633
1,683

2,960

3,220
3,090
o

914
4,790
o

2,430

HYBRID

735
497
(o]
223
129

(]
1,330

960
646

290
S18

1,380

1,710
1,292

S04
906

2,600

2,370
1,938

679
1,683

3,300

3,600
3,230

996
4,790
o

3,040

ASSIST

1,640
436

o

423
69

0
2,430

1,760
537

437
259

2,500

2,300
970

616
453

3,430

2,820
1,410
o

763
841

4,150

3,660
2,280

987
2,400

4,530

Table 8-18. GENERIC STAGE Il CAPITAL COST SUMMARY:
(Retrofit to Exicting 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 CoOST

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

MODEL PLANT S

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

BALANCE

1,157
o
3,910
5,070
[+)
5,070

1,500

4,950
6,450

6,450

3,010
]
7,860
10,870
[+]
10,870

4,510

9,690
14,200

14,200

7,%20

12,630
20,170

20,170

WITH DISCOUNTS

HYBRID

1,390
o
3,700
5,090
(o]
3,090

‘1,800

4,810
6,610

6,610

3,610

7,720
11,330

11,330

3,410
o

9,630
15,060

15,060

9,020
o
12,720
21,740
o
21,740

ASSIST

883
S,238
4,120

10,240
o
10,240

1,150
5,238
4,620
11,010
o

11,010

2,300
5,238
7,000
14,540
o
14,540

3,440
8,238
9,140
17,820
o
17,820

22,360
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Table B-19. GENERIC STAGE II ANNUAL COST SUMMARY: WITH DISCOUNTS
{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 CQST
INSPECTION COST
OTHER INDIRECT COSTS
RECOVERY CREDIT
ADDITIONAL CREDITS

TOTAL ANNUALIZED COST

MODEL PLANT S

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

TOTAL ANNUALIZED COST

ANNUAL COST OF COMPONENT

BALANCE HYBRID ASSIST
623 644 1,580
475 497 436

(] [o] o)

203 204 410
129 129 63

[o] o] o)
1,170 1,220 2,360
832 880 1,710
617 646 337

] o] o)

266 273 446
S18 518 259

0 o o
1,200 1,280 2,430
1,380 1,480 2,140
1,230 1,292 970
o o] [o]

433 453 S81
906 906 433
(o] 0 o]
2,140 2,320 3,240
1,860 2,010 2,580
1,852 1,938 1,410
(6] o] o]
369 602 713
1,683 1,683 841
4] [o] o]
2,600 2,870 3,860
2,720 3,010 3,260
3,090 3,230 2,280
[+] o) ]

8Q7 870 902
4,790 4,790 2,400
(o] [o] o
1,830 2,320 4,040

TABLE B-20. BALANCE DISPENSE MODIFICATION EQUIPMENT PURCHASE CuSTa

EXHIBIT 4

HIGH HOSE RETRACTOR

SWIVELS-NOZ2ZLES

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

HQSE

DISP-HOOK & HANDLE
TOTAL PURCHASE COST

EXHIBIT &

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-NOZ2ZLES

SWIVELS-ISL OR DISP

SWIVELS-RETRACT

FLOW LIMITER

HOSE

DISP-HOOK & HANDLE
TOTAL PURCHASE COST

AVG TOTAL PURCHASE COST

(New Facility)

LOW
94.00
9.63
21.50
.00
20.00
13.50
16.00
174.65

LOwW
94.00
7.25
41.55
8.08
20.00
75.61
16.00
262.49

LOw
94.00
9.65
21.50
G.00
20.00
44 .56
16.00
205.71

SO5T wf oneunEun

HIGH AVERAGE
102.50 36.38
42.295 22.12
21.50 21.S0
V.00 0.00
.00 20 .00
35.28 24 .39
38.00 27 .00
259.53 211.09
HIGH AVERAGE
102.S0 96.08
26.05 16.65
64.85 $3.20
8.08 8.08
20.00 20.00
75.61 75.61
38.00 27.00
335.09 296.62
HIGH AVERAGE
102.50 96.08
42.2% 22.12
21.50 21.50
0.00 0.00
20.00 20.00
S35.49 SQ.uv
38.00 27.00
279.70 236.70
HIGH AVERAGE
102.50 96.08
42.25 22.12
0.00 0.00
8.08 8.08
20.00 20.00
35.28 24.39
38.00 27.00
246.11 197.67
280.11 360.00

3See docket entries 1-£-18, 1-E-19, 1-E-20, 1-€-22, 1-E-26, 1-E-27, I-E-31,
[-E-32, 1-£-58, 1-£-62, 1-£-63, I-£-64, 1-E-bb, 1-E-66, 1-E-67, 1-F-110,

and I-F-111,
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TABLE B-20. BALANCE DISPENSER MODIFICATION EQUIPMENT PURCHASE C0ST2

(New Facility) (concluded) . 2) The cos' of a single island or dispenser swivel ($17.25) was
T T et subtracted from the island or dispenser vapor recovery swivel
Exmibit 8 Low High Avg. cost. This subtracted cost is the average cost of the QPW-36E
Overhead Hose Retractor 94.00 102.50 96.08 ($18.40), OPW-365-5080 ($15.35), and the OPW-365-509U ($18.00)
Swivels for Nozzles 47.25 84.85 66.05 (I1-F-11U).
gxgzg:sf;?rR;:lggggr°r Disp. 4g:gg 53:38 48:28 3) The cost of a single hose ($24.39) was subtracted from the
Flow Limiter 20.00 20.00 20.00 coaxjal hose cost shown in Exhibit 5.
E?Zsid Removal Venturi Gg:gé 83:36 73:38 4) For new facilities, it was assumed that 75 percent would use
Dispenser Modification 38.00 55.00 46 .50 MPD's and 25 percent would use conventional dispensers.
304.86 409.26 357.09 Table B-21 shows the aboveground cost for the installation of a
Exhibit 9 Low High Avg. Stage 11 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
Overhead Hose Retractor 85.84 100.00 92.92
Swivels for Nozzles 47.25 84.85 66.05 as follows:
g::;::sf;grR;:lggggr°r Disp. 43288 53233 43:28 1) The nozzle cost far all the systems is the cost shown in Table B-4,
Flow Limiter 20.00 20.00 20.00 minus the cost of a conventional nozzle ($50) (I-F-110 and I-F-111).
Hose 70.61 94.36 84.53
Liquid Removal Venturi 0.00 0.00 0.00 2) The modification equipment cost for a balance system is taken
Dispenser Modification 54.17 54,17 54.17 from Table B-20,
317.87 412.18 367.07 3) The modification cost for Assist-l is the same as the balance
cost plus the cost of a ball check valve (§17) (I-E-23).
Exhibit 10 Low High Avg. 4) The modification cost for the hybrid system includes the
Overhead Hose Retractor 0.00 0.00 0.00 Model 100 jet pump, Model CX-6 adapter, Model S swivel,
g:::g}: ;g: 72?:;3: or Disp. é:gg Zg:gg lg:gg Model CX hoses, Model 143 control valve, and an installation
Swivel for Retractor 40.00 58.80 49.40 kit, minus the cost of a single hose ($24.39) (I-E-25).
Elg: Limiter gg:g? 132:32 gg:gg 5) The installation cost for all systems is assumed to be zero.
Liquid Removal Venturi 200.00 200.00 200.00 It was assumed that there would be no additional cost because
Dispenser Modification 54.17 54.17 54.17 the new dispensers would come equipped for Stage II.
402.03 465.88 435.65 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 1I. The same unit costs are used for piping lengths assoclated
with model plants 1, 3, 4, and 5.
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TABLE ,-21. MODEL PLANT 2 STAGE II ABOVEGROUND BIRECT COST

B3QVESRTLND TovalNINTE NTI0ET NUMIER OF COMACNENTS
3L-1 IAL-N LYaRiD 385:37-1 483037-2

2ISAENSER COMPONENTS

NOZZLZ BALANCE (a) w7 k] kAL

NOZZLE YYBRID (b) 145 LN

NOIZLE ASSISV-1 (c) 23 3T

NOZZLE ASSIST-2 (d) n K]

N0 EQUIP IALANCE (9) 360 k) 1B

MO0 EQUIP HYBRID () [3%3 LR

Y00 EQUIP ASSIST-{ (g) m 175

MOD EQUIP ASSIST-2 (h) s s
SUXILIARY [TEMS (i)

455157-1 3978 L 00

AS3IST-2 3,900 1.0
NSTALLATION

JALANCE 0JSPENSER ] 15 175

HYBRID OISPENSER 0 1%

AS51ST-1 DISPENSER 1 i

ASSIST-2 DISPENSER 0 L]

4S315T-1 AUXILIARY 4,400 |

ASSI57-2 AUXILIARY 1,200 1.0
1SPINSIR FURCMASE COST 1,908 1,901 199 1,892 11048
AX {TEMS PURCHASE COST 0 1 0 3LI% 3,900
DISP INSTALLATION COST ] ] b J J
AUX INSTALLATIOM COST 0 ] 0 1,402 1,220

DISPENSER BIRECT COCT 1,901 1,901 Bi% 1292 11246

MIX [TEMS DIRECT COST 0 a ] ETRIA] 5,100
TOTAL DIRECT CoS7 1,901 1,901 1% Yy br144

{a) Average cast af nozzles cartitind by Calitornia fr use with a balance systes
sinus the cost of a noreal nozzle (958) (1-€-28, {(-F-110, and [-F-111).

(5) detual cest ot the Healy Mode! 200 zinus the cost of a norsal nozzle ($50), (1-€-25).

(c) Averase cost of the nazzles certitied by Calitarnia tor use with the Hirt systes
vinus the cost uf o norsal rozzle (850), (1-E-28, [-F-110, and [-F-111).

(g} fctual cost ot the Husky Mode! HP-2 nazzle minus the cost of & noreal nozzle ($50), (1-F-108).

(e) Maditication esuipment includes the averase cost of the high-hany retractor system: swivels) tlow [131ter)
and hases as certitied by California (see Tables 1 and 20).

(t) Moditication weuissent includes the Madel 100 jet puess Madel CX-6 adapters Model § servels Nodel CX hoses
Madel 143 control valves and an installatian kit winus the cost of a single hose ($26.39), ([-3-25).

(3} Moditication seuipment includes the sase squipeent as listed for the balance systes (footnats *#*) slus a ball
check vatve (1-E-23 and Tables | and 2).

(h) Moditication eeuipment includes the Hasstech vapor hoses !TT #'ow zcnt-oi valves A.Y. Mcdgnald iapact
vaiver hase swiveiss and Hasstech Modei 1725 tlawe arrestor ([-7-106).

{1} Buxiliary 2curome~t 1aciices a P/V valve, collection units ano srocessing unit {i-2-23)

TABLE B-22.

LHDERGRCUND COMPONENTS

GRALVANIZED PIFE (a)
1" PIDE (FT)
2" PIPE (FT)
3" JIPE (FT)
3/4" CLOSE NIPPLE
1" CLOSE NIPRLE
¢* CLOSE NIPPLE
3" CLOSE NIPPLE
1" ELBOW
2" ELBOW
3 ELBOW
I® X 3/4" REDUCER
2" X 1 REDUCER
3% X 2° REDUCER
2° X 1* BUSHING
4% X 2" BUSHING
4" X 3" BUSHING
1° UNION
2" TEE
FIBERGLASS PIPE (b)
2° PIPE (F)
3 PIPE (FT)
2° THR'ADED ADAPTER
3" THREADED ADAPTER
2" ELBOW
3" ELBM
2" TEE
3" TEE
2" COUPLING
3% COUPLING
3 X 2° PEDUCER
6LUED JUNCTIONS
ADDITIUNAL. ITEMS (c)
4" X 2° TANK BUSHING
A% X 3" TR BUSHING
2* FLOAT OHEDR WALVE

VENT WNIFTLD DRUM id)

BUNGS (@)
LABOR COMPONENTS
TRENCHING FT) (f)
RASSEMELY (FT) (g)

TOTAL PURCHASE COST
TOTAL INSTRLLATION COST
TOTAL DIRECT COST

MODEL PLANT 2 ST\GE II UNDERGROUND DIRECT COST

UNIT COsT

L] )

5.4
L3
L
2 1
L1
1.84
13.14
2.01
)
1.8
113
6.43

1.89
2.89
na
10.58
16. 41
22.82
3.9
26.61

.23
11.14
1.3

2.61
.6t
R.5
3.0
4.0

.0
6.0

18
163

1,499

B

@ > LA

]

165

f 14

1,78

NURBER GF COMPONENTS
~YBRID

b
14

[

213

183
183

859

1,499

AS5i87-1

[ ] -

~

644
S1e
1,156

RSSIST~

Y

139
13

558

1,330

See footnotes next oage.
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FOOTNOTES FOR TABLE B-22

aReference [-£-33.
breference 1-E-34.

CReference I-F-110.

dYnit cost is an estimated cost since no information on this was readily

available.
éNot needed on new tanks.
fost 18 absorbed in tranching cost for product l{nes,

dReference [-E-46 {see text accompanying Table 8~9 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
facilities).

Table B-25 presents the generic capital cost summary for each
Stage I1 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 Il capital
cost summary, assuming the 30 percent discount for large volume
buyers. This table is 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 II 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)
HODEL PLANT 1 BAL-1 BAL-M HYBRID ASSIST-1 ASSIST-Z2 MODEL PLANT 1 442 485 487 1,450 1,270
MODEL PLANT 2 S12 540 360 1,480 1,290

DISPENSER EQUIPMENT 1,773 1,775 2,015 1,766 977 MODEL PLANT 3 980 1,010 1,080 1,920 1,360

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

UNDERGROUND PIPING S48 939 348 586 S17 MODEL PLANT S 2,270 2,250 2,510 3,180 2,300
TOTAL PURCHASE COST 2,320 2,730 2,560 6,330 S5.390
INSTALLATION COST S10 310 S10 1,850 1.920 MAINTENANCE COST (o)

TOTAL DIRECT COST 2,830 3,240 3,070 8,180 7,310 MODEL PLANT 1 600 600 623 556 497

MODEL PLANT 2 643 643 668 588 5235

MODEL PLANT 3 1,290 1,290 1,340 1,080 950

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 o] o] o 3,975 3,900 INSPECTION COST (d)

UNDERGROUND PIPING 869 1,140 869 646 550 MODEL PLANT 1 o o [o] (o] o]
TOTAL PURCHASE COST 2,770 3,040 3,030 6,510 S.,500 MODEL PLANT 2 (o) (o] o] [o] o
INSTALLATION COST 630 630 630 1,910 1,980 MODEL PLANT 3 o] o o o o]

TOTAL DIRECT COST 3,400 3,670 3,660 8,420 7,480 MODEL PLANT 4 o) o} (o] o [0}

MODEL PLANT S o [o) [o) [o) o]

MODEL PLANT 3 OTHER INDIRECT COSTS (e)

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 (o] [o] (o] 3,975 3,900 MODEL PLANT 3 257 267 277 446 369

UNDERGROUND PIPING 1,630 1,880 1,630 1,130 920 MODEL PLANT «¢ 362 365 393 548 444
TOTAL PURCHASE COST 5,430 5,680 3,950 8,910 6,910 MODEL PLANT S 567 S61 618 748 354
INSTALLATION COST 990 990 990 2,240 2,310

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

MODEL PLANT 1 129 129 129 65 65
MODEL PLANT 2 S18 S18 S18 239 259
MODEL PLANT 4 NODEL PLANT 3 906 906 906 453 453
MODEL PLANT 4 1,683 1,683 1,683 841 841

DISPENSER EQUIPMENT 5,700 3,700 6,480 5,680 3,140 MODEL PLANT S 4,790 4,790 4,790 2,395 2,395

AUXILIARY EQUIPMENT . o (o] (o] 3,97% 3,900 .

UNDERGROUND PIPING 2,120 2,200 2,130 1,580 1.410 ADDITIONAL CREDITS (9>
TOTAL PURCHASE COST 7,820 7,900 8,610 11,240 8,450 MODEL PLANT 1 o o o o o
INSTALLATION COST 1,230 1,230 1,230 2,480 2,640 MODEL PLANT 2 o [+} Q (o] o]

TOTAL DIRECT COST 9,050 9,130 5,840 13,720 11,090 MODEL PLANT 3 o [s] o o o

MODEL PLANT 4 (o] o] o] o o
MODEL PLANT S o o o o o
MODEL PLANT S
TOTAL ANNUALIZED COST

DISPENSER EQUIPMENT 9,510 9,510 10,790 9,460 3,230 NODEL PLANT 1 1,030 1,090 1,100 2,270 2,000

AUXILIARY EQUIPMENT (o] o 0 3,975 3,900 MODEL PLANT 2 770 810 860 2,150 1,860

UNDERGROUND PIPING 3,070 2,930 3,070 2,390 1,840 HODEL PLANT 3 1,620 1,660 1,790 2,990 2,430
TOTAL PURCHASE COST 12,380 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

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

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

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

where: 1 = interest rate (10 percent)
a = equipment life (8 years for dispenser and auxiliary
equipment; 35 years for underground piping system)

€1, Nozzle Maintenance - All 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 ($5U) and vapor recovery nozzle.

2. Hose Maintenance - All Systems.
Replace vapor hose every 2 years (same lifetime as liquid hose on
standard dispenser); therefore, annual cost equals half the tncre-
mental cost between standard liyuid hose (3$24.39) and liquid/vapor
recovery hose system ($110.73 from Exhibits 8-1U, 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 ZU minutes per replacement at $25

per hour.

4. Boot/Faceplate Assembly Maintenance - Assist Systems.
Replace boot/faceplate assembly two times per year; parts cost $1b
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 2U 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 $1UU per visit.

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

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

fStage Il recovery credit calculations:

Balance and Hybrid

Emission factors: UOisplacement = 1,552 mg/liter
Emptying loss = 120 myg/liter

FOUTNUTES FOR TABLE B-24
(concluded)

Assuming 9% recovery of both displacement and emptying losses,
recovery factor = ((1,552 mg/liter)(.95)) + ((120 mg/1iter)(.95)) =
1,588 my/liter.

Example of recovery credit:

1,588 mg/liter x 75,700% liters x _kg x liter x 12 mo. x $U.24/1iter
mo. 10°my U.67ky yr

= $518/year.
Assist 142

Assuming 5U% recovery of balance system losses, recovery factor =
(0.50) (U.Y5) (1,552 mg/liter) + (120 mg/liter) = 794 myg/liter.
Example of recovery credit:

794 mg/liter x 75,70U* liters x __ kg x liter x 12 mo. x $0.24/11ter
mo. 1ubmg  0.67kg 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 1984 analysis.
However, the new analysis uses recovery credits based on Model Plant la
(2,000 gallons per month) and Model Plant 1b (b,00U 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.

*Throughput for model plant 2.
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Table B-25. GENERIC STAGE II CAPITAL COST SUMMARY: N{ DISCOUNTS
(NEW STATION COSTS)

Table B-26. GENERIC STAGE I1 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

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

MODEL PLANT S

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

BALANCE

1,773
(o]
1,260
3,030
o
3,030

1,900

1,630
3,530

3,330

3,800

2,740
6,340

6,340

S$,700
(]

3,390
9,090

9,090

9,310
(]
4,390
14,100
(o)
14,100

COST OF COMPONENT

HYBRID ASSIST
2,010 1,371
o 5,238
1,060 1,140
3,070 7,750
o 0
3,070 7,750
2,160 1,470
o s, 238
1,500 1,240
3,660 7,950
o o
3,660 7,950
4,320 2,940
o 5,238
2,620 2,010
6,940 10,190
o o
6,940 10,190
6,480 4,410
o 5,238
3,360 2,750
9,840 12,400
o o
9,840 12,400
10,790 7,3%0
o 5,238
4,660 3,690
15,450 16,280
o 0
15,450 16,280

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

ANNUAL COST OF COMPONENT

BALANCE

464
600
o

122
129

[o]
1,060

526
643

142
518

790

1,000
1,290

262
906

1,650

1,420
1,930

364
1,683

2,030

2,260
3,210

564
4,790

1,240

HYBRID

487
623

0o

123
129

o]
1,100

560
668

146
518

860

1,080
1,340

277
906

1,790

1,560
2,000

393
1,683
[o]

2,270

2,310
3,340

618
4,790

1,680

ASSIST

1,360
527

(o]

310
63

(o]
2,130

1,390
SS7

318
259

2,010

1,740
1,020

408
453

2,720

2,100
1,465
o]

496
841

3,220

2,740
2,380

6351
2,400

o
3,370
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Table B-27. GENERIC STAGE I1 CAPITAL COS™ SUMMARY: WITH DISCOUNTS

{NEW STATION COSTS.

COMPONENT
MODEL PLANT 1

DISPENSER EQUIPMENT
AUXILIARY EQUIPMENT
UNDERGROUND 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

HODEL PLANT 3

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

MODEL 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

]

1,260
2,500

(o]
2,300

1,330

1,630
2,960

2,960

2,660

2,740
5,400

S,400

3,990

3,390
7,380

7,380

6,630

4,390
11,240

11,240

COST OF COMPONENT

HYBRID ASSIST
1,410 960
o 5,238
1,060 1,140
2,470 7,340
[o} (o)
2,470 7,340
1,510 1,030
(] 5,238
1,500 1,240
3,010 7,510
(o] o
3,010 7,510
3,020 2,060
(o] 5,238
2,620 2,010
5,640 9,310
o] (]
5,640 9,310
4,530 3,090
0o $,238
3,360 2,750
7,890 11,080
o) o
7,890 11,080
7,550 5,140
(o] 5,238
4,660 3,690
12,210 14,070
6] o
12,210 14,070

Table B-28. GENERIC STAGE II ANNUAL COST SUMMARY: WITH DISCOUNTS

(NEW ST .TION COSTS)

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

ANNUAL COST OF COMPONENT

BALANCE HYBRID ASSIST
364 374 1,280
600 623 527

(o] 0 o

100 99 294
129 129 635
[+] 0 o

940 970 2,040
419 440 1,310
643 668 35957

o o o

119 120 300
S18 S18 259

o [o] o
660 710 1,910
790 840 1,380
1,290 1,340 1,020
(o] o o
216 226 373
906 906 433
(o] o o]
1,390 1,500 2,520
1,100 1,200 1,8%0
1,930 2,000 1,463
[+) o 0
296 316 443
1,683 1,683 841
o [s) o)
1,640 1,830 2,920
1,730 1,900 2,330
3,210 3,340 2,380
o] o o
430 489 563
4,790 4,790 2,400
o} ) Q
600 940 2,870
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8.5 REFERENCES?

[-A-55

1-0-45

[-b-39

1-E-18

1-E-19

[-E-20

[-e-21

1-E-22

[-£-23

Evaluation of Air Pollution Regulatory
Strategies for Gasoline Marketing Industry.
U.S. EPA, Research Triangle Park, NC,
EPA-45U/3-84-012a. July 1984,

Letter from Bradt, R,D., 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. Eldridge, K., PES, Inc., with
Nye, A., Zallay Packing & Seal, Cleveland,
Ohio. UOctober 16, 1984, Cost of the
Searle Leather & Packing 8-1399 Retractor.

Telecon, Eldridge, K., PES, Inc., with
Strag, [., B.F. Goodrich, Akron, Chio.
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-
urations Gasboy Model 9U-75U-2 and high-
retractor dispenser Gasboy Series bSU.

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,
ITlinois. 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-B4-U7.

I-E-24

I1-E-25

[-E-26

1-g-27

[-E-28

1-E-29

[-E-31

I-E-33

1-E-34

Telecon. Crosby, 8., Gilbarco, Lreensboro,
North Carolina, with Eldridyge, K., PES,
Inc. October 29, 1984. Price of Gilbarco
components dispenser (high-hany hose con-
figuration) MPD-2.

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

Telecon. Eldridge, K., PES, Inc., with
Madden, M., Pomeco, Paramount, California.
Uctober 29, 1984. CLost of Pomeco equipment.

Telecon., Tayyart, D., SMP Company
(Wedgon), Denver, Colorado, with Eldridge,
K., PES, Inc. October 24, 1984, Cost of
Wedgon PS 3445 VRM,

Telecon. Eldridye, X., 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. APl Stage II report
cost methodology and survey results.

Telecon. Powell, V., Parker Hanifin
Corporation, Hose Products Division,
Wickliffe, Ohio, with Eldridge, K., PES, Inc.
November 9, 1984, Cost of vapor recovery

and yasoline dispensing hoses.

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

Telecon. Eldridge, K., PES, lnc., 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 Caroitna. November 16, 1984, Cost
of fiberglass piping.
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I-£-36

[-£-37

1-E-38

[-£-39

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 item [-H-129) and costs quoted
during a telephone conversation with Hirt
on 1U/26/84,

Telecon. Purcell, R., PES, Inc., with
Hasselman, E., Hasstech, Inc., San Diego,
Catifornia. 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.U. Smith, Inc.,
Little Rock, Arkansas, with Eldridge, K.,
PES, Inc. dJanuary 9, lY8d. 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 assoctated with
Stage Il 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
DelLaHunt, R., Kearny Construction, National
City, California. October 29, 1984,

Price of retrofitting gasoline station to
Stage I1 vapor recovery system.

Telecon. Eldridge, K., PES, Inc., with
Byrne, J., Prime of California, Paramount,
California. November 5, 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 LI vapor
recovery system.

[-E~52

I-E-65

1-E-66

1-E-67

I-g-71

1-E-72

1-€-73

1-£-74

I-E-7%

[-t-7b

[-F-106

1-F-110

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

Telecon. Norton, Bob, PES, Inc., with
Rumble, John, Emco Wheaton. Uecember 18,
1986, Costs of new nozzles.

Telecon. Norton, Bob, PES, Inc., with
Brown, 8i11, OPW. December 18, 1Y86.
Nozzle costs.

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

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

Telecon. Usbourn, Scott, Pacific Environmental
Services, Inc., with Rowan, Dave, 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, Nozzle costs.

Telecon. Osbourn, 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 Diego,
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 OPW
Vapor Recovery Nozzles, ODover Corporation/
0P:4D1v1sion. Cincinnati, Ohio. June 11,
1984,
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I-F-111

1-F-113

[-F-114

[-F-11%

I-F-116

1-F-117

Emco Wheaton, Incorporated, Vapor Recovery
Nozzle Pricing List. Emco Wheaton, Inc.,
Conneaut, Uhio. September 1, 1984,

State of California Air Resources Board
Executive Urder G-7U-52-AC - Certification

of Components and Alternative Hiyh-Hang/
High-Retractor Hose Configurations for Red
Jacket, Hirt, and Balance Phase 11 Vapor
Recovery Systems. J.D. Boyd, Executive
Ufficer. Sacramento, California. August 2¢,
1983,

State of California Air Resources Board
Executive Urder G-70-7-AA - Recertification
of the Hasstech Model VCP-2 and VCP-¢A
Pnase 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 Il Vapor Recovery
System. J.D. Boyd, Executive Officer,
sacramento, California. August 22, 1983,

State of California Air Resources Board
Executive Urder G-70-7U-AA - Relating to
the Certification of the Healy Phase 11
Vapor Recovery System for Service Stations.
J.D. Boyd, Executive Officer. Sacramento,
California. Oecember 16, 1483,

State of California Air Resources Board
Execut ive Order G-7U-33-A8 - Certification
of Modiffed Hirt VCS-200 Vacuum Assist
Phase Il Vapor Recovery System. J.D. Boyd,
Executive Officer. Sacramento, California.
March 9, 1984,



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

Cc-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
Vapor Recovery Systems at Service Stations

Adopted:

Amended :
Amendod :

Nots: To assist the user,
to these procedures

March 30, 1976
August 25, 1977
Docembey 4, 1981

the most recent amendments
are sst forth in italics.

1.
I11.
v.

vI.
vIl.
VIII.
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State of California
AIR RESOURCES BOARD

Certification Procedures for Gasoline
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-
11ine vapors emitted during the fi11ing of storage tanks (Phase I}

and vehicle fuel tanks (Phase II). 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 at

service stt{ions.

The certification procedures are not intended to be usedsto certify
individual system components. For systems which are identical in
design and include the same components as systems tested and certified,
but differ, primarily in size, the manufacturer may demonstrate com-
piiance 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.

Definitions

e ——

A,

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

atmosphere during Phase [ and/or Phase 11 operations.

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

vapors generated during vehicle fueling (Phase 11) operations.

Phase 1 - Control of vapors from underground tank fueling

operations.

L}
Phase 11 - Control of vapors from vehicle fueling operations.
Automatic Nozzle - -A-nou%e-wh#eh-wu!-d#speﬂse-iuel-meheut-
being-hand-helde A hose nozzle valve provided with automatic

closing featurss to safequard 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.

ts

On-Stream Efficiency Factor =

where s = System Time, Hours

t4 = System Down-Time, Hours
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1.

System Time - Hours that the system needs to be capable of
controlling vapor emissions. For the 90-day reliability
test period, this would be 2160 hours (24 hours per day x

90 days).

System Down-Time - The time (in hours) that the vapor recovery

system is not operating as designed.

Spitback - A loss of more than one milliliter of liquid gasolinag
ocourring during the dispensing of gasoline into the vehicle
fusl tank.

Spillags - A loss of more than ons williliter of liquid gasoline

from the gasolins nosale occurring as a result of preparing to

fusl a vehicle or at the end of a fusling operation in retuming
)

the noszle to the dispenser.

General Standards

A,

Certification of a system by the California Air Resources 8oard
does not exempt the system from complfance with other applicable
codes and regulations such as fire, weights and measures, and

safety codes.

Phase I1 systems must be capable of fueling, without the use of
nozzle spout extenders, any motor vehicle that may be fueled at

service <tations not equipped with vapor recovery systems.

Iv.

Performance Standards

A.

The system shall complete an operational test of at least

90 days. During the test, replacement of components or
alteration of the control system is not allowed, except that
the Executive Officer may alfow replacement or alteration of
a component if the camponent has been damaged due to an
accident or vandalism and if he/she determines 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 system's maintenance
manual. The control system will be sealed in such a manner
that unauthorized maintenance or adjustment may be detected.
Maintefance or adjustment is to be performed only after
notification of the person in charge of the tpstinq. except
in case of an emergency. Unauthorized maintenance or adjust-

nent may be reason for immediate failure of the test.

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

a2 shorter operational test, if the Executive Officer determines
that the reliability of the component may be adequately

demonstrated in a period shorter than 90 days.
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8. 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,

subehapter-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 £i11ing of the
vehic‘ls fuel tanks as required by applicable air pollution
control district rules and regulations. The specified
percentage of control shall be determined by multiplying
the on-stream efficiency factor (definition F, Section II)
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 Vapor
Recovery Systems at Service Stations* as incorporated in
Title 17, Chapter-iy-svhehapter-8, Section 94000 of the
California Administrative Code. '

No mors than ten spitbacks or rwenty {nstances of spillage
per 100 vehicle fuelings shall occur during the testing in
accordance with the procedures in Section 3.0 of the "Test
Procedures for Determining the £fficiency of GCasolina Vapor
Recovery Systems at Service Stations” as incorporated in
ritle 17, Section 94000 of the Califormia Administrative
Code. In addition, the Erecutive Officar shall certify
only those systems which he or she determines: (i) will
not increase ths quantity of liquid lost through spitback
or spillage over that quantity typical of non~vapor
recovery systems, (ii) can be expected to perform with

sush durability and reliability that excessive spitbacks
or spillage will not be caused by failure of eritical
systemscomponents, and (iii) incorporate provisions to
prevent a buildup, during fusling of the vehicle, of pressure
in the vehicle fuel tank sufficient to cause forceful
ejection of gasoline. This determination shall be based
on data obtained during the testing in accordance with
Section 3 of the Taest Procedures referred to above, failure
mode tssting, evaluation of reliability and durability of
the syetem, and such other performmce testing as the

Ezecutive Officer deems necessary.

Prior to Air Resources Board certification of the vapor

recovery system, plans and specifications for the intended
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generic system shall be submitted to the State Fire Marshal's
Office for review to determine whether the system creates 3
hazardous condition or is contrary to adopted fire safety
regulations. Final determination by the State Fire Marshal
may be contingent upon a review of each pilot installation
of the proposed system, Compliance with the State Fire
Marshal's requirements shall be a precondition to certifi-

cation by the Air Resources 8oard.

Prior to Air Resources Board certification, the system shall
be submitted for type approval to the California Department
of Food and Agriculture, Division of Measurement Standards
and certified by such Division. Only those systems meeting
the re?uirements of the California Business and Professions
Code and the California Administrative Code will be issued
certificates of approval by the Division of Measurement
Standards; such certification shall be a precondition to
certification by the Air Resources Board. Certification
testing by Measurement Standards and the Air Resources Board

may be conducted concurrently.

Prior to certification of the system, the manufacturer of
the system shall submit the system to the California
Occupational Safety and Health Administratfon (Cal OSHA)

for determining compliance with appropriate safety regulations.

This may be

by the Air Resources Board.

conducted concurrently with certification testing
Compliance with Cal OSHA require-

ments shall be a precondition to certification by the Air

Resources Board.

\

VY. Genersl Requirements Aoplicable tq Cortification of 311 Congrol Systens

A. An operating and required maintenance

to the Executive Officer for each gasoline vapor CO

submitted for certification.

manual shall be submitted

ntrol systom

The operating manual shall, as a

minimum, contain:

1.

Identification of cri tical operating parameters affecting
system operation, e.g., maximum dispensing rates; 11quid
to vapor flow rate ratios; pressures; etc. The operating

range of these parameters associated with normal, in-

compliance operation of the control system shall be
identified. These operating data shall be determined

and/or verified during the performance test of the system.

{dentification of specific maintenance requirements
and maintenance schedules necessary to ensure on-going
operation in compliance with the applicable standards.
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 {nstruction on operator



maintenance and shall provide clear warnings against
unauthorized service. Maintenance schedules shall, at
a minimun, reflect the life of individual components
such as reguiators, compressors, nozzles, pressure
vacuum valves, catalysts, combustor components , et;:.
Systems requiring maintenance which the Executive

pfficer finds unreasonable will be disapproved.

3. Identification of system components for each control system
certified. Components shall, as applicable, be identified
by _brand name, part number, and/or performance characteris-
_tics. The identification shall be sufficiently clear so as
to allow determination of comparability between tested and
untested models, and/or to al!ow determination of the

adbquacy of replacement parts.

4. A warranty statement which compifes with the requirements. of

Paragraph V. C. herein.

Indicating gauges, or alams, or detection devices, or combination
thereof, shall be included in each control system as required to
enable monitoring of the critical system operation parameters.

The gauges and alarws shall serve to alert and warn the gasoline
service station owner or operator with an wd.ible signal or
warning 1ight when the gasoline vapor control system is mal-
functioning. Such gauges and alarms shall, as applicable,

10

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

of critical components such 3s compressors, carbon canisters,
etc. Specific examples of necessary devices are: temperature
indicators installed in control systems which utilize refrigera-
tion as a control technigue; pressure {ndicators installed in
control systems which utilize compression as 2 control techniaue;
hydrocarbon breakthrough detectors jnstalled 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 1iquid blockage of the lines.

The manufacturer of the vapor recovery system shall provide a
three-year warranty for the system. 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 {s:

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 regulations for three year-.
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1

The adequacy of methods of distribution, replacement parts
program, the financial responsibility of the applicant, and
other factors affecting the economic interests 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, v
on the basis of an engineering evaluation of the system design
and component quality, can be expected to perform with reasonable

durability and reliability over the three-year warranty period v

—

specified in Paragraph V.C. herein.

¢

Vhanever these Cartification Procedures are amended to includs
additional performance standards or other requirements for
certification of systems, any system which is certified as

of the effective date of tha additional standards or require-
ments shall remain certified for a period of siz months from
such date, or until the Executive Officer has determined
vhether the system conforms to the additional standaxds or
requirements, uhichever ocours first. HAovever; if during
this period the system manufagturer doss not camply with

such conditions as tha Exscutive Officer desms necsssary to

12

assure prompt evaluation of the system pursuant to the
additional stardards or requiremants, the Ezecutive Officer

may revoke the pricr cercification,

In determining whether a previcusly certified systam
conforms with any additional perormance standards or
other requirements adopted subsequent to certification
of ths eystem, the Executive Of icer may consider ay
appropriate data obtained in the previous cartification
testing or evaluation of the system in lieu of new

testing or evaluation.

Application for Certification

A. An application for certification of a vapor recovery system
[
(Phase 1 or Phase I1) may be made to the Air Resources Board
by any manufacturer. Certification will be granted to any

applicant meeting the applicable standards and criteria.

8. The application 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 limited to the following:
a. The underground piping configuration and specifications
(pipe sizes, lengths, fittings, material(s), etc.);

b. Gasoline dispensing nozzle to be used for Phase 11,
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3.

4.

13

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 demonstrating the vapor recovery relfability of

the system or device for 90 days:

A description of tests performed to ascertain compliance

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

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

replacement parts program;

Six copfes 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 available for certification
testing no later than one month after submission of the
application for certiffcation. The facilfty submitted for
certification testing shall have a minimum throughput of
100,000 gallons per month and shall include at lTeast six
nozzles of each type submitted for approval. There shall

14

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

factlity.

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

jnstallation and yearly maintenance costs;

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

system;

9. 1f the application is for a system previously tested, but
not certified, the application shall include identification
of the system components which have been changed; including
all new physical and operational characteristics: together

with any new test results obtained by the applicant; and

10. Sueh other information as the Executive Officer may

reasonably require.

VIl. 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 submitting
system(s) for certification. The applicant is required to
demonstrate ability to pay the cost of testi;g prior to certi-
fication testing. This may take the form of posting a bond of
not ess than $20,000. A resolution of certitication of the
system will not be tssued until the test fee has been paid in

full to the Air Resources Board.
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Testing may be conducted by an independent contractor under c

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 VII

herein, he or she shall issue an order of certification. The
order may prescribe the conditions for issuance of the certifica-
tion including but not 1imited to: .2 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.

If after certification of a system the manufacturer wishes to
modify 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 fwplementation. Such
sodifications may include substitution of components, elimina-
tion of components and modification of the system configuration.
No person shall {nstall or operate a system which is different
in any significant respect from the system certified by the

Adr Resouces Board.

) RERTTYY T "
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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 revoke or modify a prior
certification without the manufacturer's consent unless the
Executive Officer conducts a public hearing. The manufacturer
shall be 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-
ficati?n 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 or 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 retail 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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Stasn of Californie

AIR ESOURCES SOFRD

Test Procedures far Oetermining the Efficiency of
Gasoline Vapor Recovery Systems at Service Stations

Adepted: December 9, 1975
Amended: March 30, 1976
Amiendad: Augqust 9, 1972
Amenced: O2cermbar &, 1981
Amended: September 1, 1982

Vote: 7o assist the wasr, tha mo3t recent c-rndrentt to
thive procelures cre seb forth i ttzlicz ond d-lations
are shoum an 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 qsoline
vapors emitted during the fi1ling of storage tanks and vehicle fuel

tanks.

The test procedures for determining the efficiency of systems for
controlling gasoline vapor{ displaced during filling 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 is

then calculated from these values.

The test procedures for deterwining the efficiency of systems to
control gasoline vapors displaced during vehicle fueling requires
that the weight of vapars collected at the vehicle, corrected for
vent losses, be campared to the potential mass emission calculated
for that vehicle. A standard test sample of the vehicle population
1s to be tested and an average efficiency calculated.

The potential 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. Potenti{al emissions are
expressed as a function of the vapor pressures of the dispensed
fuel, the temperature of the dispensed fue) 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 is evaluated.

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

population in terms of vehicle miles travelled.

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

No more than 30 days prior to the 100 vehicle efficiency test, the
entire vapor recovery system 1s to be tested for leaks. in-aeeovdanee
nsn-cu-umm-smum.sn-um—zo—cm«--s-smmm—u.s
Suuon-lﬂlvzi-(;)-n‘-)ﬂ&“—“h-h-th—Snn—Fln-hnhﬂls-wegu-
latiensy The vapor piping system, inoluding the storage tanks, dis-
pensing nossles and hoses, shall be pnewmatioally tested to 150% of
the maximm vorking pressure of ths system, or to 10 inohes of water
colum preseurs, vhichever is greatest. Test pressurs shall be main-
tained for not less than § minutes, with the system sealed, with a

pressure drop not to exosed 10% of the test pressurs. An inert gas,

—y = - =on

Bt e

e.q., nitrogen, shall bz usad. At no ti~z shall air bz used frcm en

exsermil pover sourcz to sressuctze tre sustzo.

- In addition, th2 total ullage space shall
not be mare than 6,000 g21lons. Ouring ths performance test,
maintenance, adjustment, replacement oi caompsnents or othar such
alteration of the control system is nét 211owed unless such aﬁtion
is specifically called for in the systam's maintenance rm2nual. Any
such alteration shall ba recorded on the day on which tha alteraticn
was performed. QOuring tha testing, the control system will be
sealed in such a manner that unauthorized maintenance may be
detected. Maintenance {s to be perforc=d only after notification of .
the person in charge of the testing except in case of an emergency.
Unauthorized maintenance may be reason for 1qnediate failure of the

test. L

For systems which are idantical in design and includ2 the sama
componants as systems' tested and found to comply with tha test
procedures, but differ, primarily in siza, the owmer or vendor :
may demonstrate compliance capability and obtain approval by
submi tting engineering and/or test dataz demonstrating the rela-
tionship between capacity and throughput of each ccomponent whose
p'erfomznce is a function of throughput. Examples of such cca-
ponents include: blawers, catalyst, carbon or other adsarbant,

compressars, heat exchangers, combustors, piping, etc.

..
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2. Undarground Tank Fueling Test Procedure (Pnase [ Systens)

2.1 Principle and Applicability

{a)

(&)

Principle. During a fuzl dalivary, the volume of

gasoline dalivered frem the tank truck to the under-

ground tank is recorded and tha cancentration of gaso-

line vapor returning to the tank truck is measured.

The weight of gascline vapar dischargad frecm the vent
of the undarground tank and, if appliczble, from the
vent of the vacuum assisted secondary processing unit
during the sama period is determined. The efficiency

of control is calculatad from these daterminations.

Applicability. The mathod is applicable to all

contral systems which have a vapor line comecting

the underground tank to the tank truck. -

2.2 Apparatus __  ____ . LTIl

(a) ' For each vent, including restricted vents an

any procassing units, 2 pasitive displacement meter,

with a capacity of 3,000 SCFH, a pressure drop of no

more than 0.05 inches of water at an air flow of 30

SCFH, 2nd equipped with an autcmatic data gathering
system that can differsntiate direction of flow and

records valume vented in such 2 man

d vent§ of

ner that this data

can be correiated with simul taneously 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 connect the gas

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

(¢) Coupling for the vent of the vacuum assisted secondary
processing unit to connect the gss 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, mnmtev’" and HC analyzer taps. Coupling to

be the same diameter as the vapor return line.

{e) Coupling for tank truck fuel drop line with thermocouple
tap. Coupling to be the same diameter as the fuel line.

(f) Two (2) hydrocarbon analyzers (FID or ARB approved
equivalent) with recorders and with a capability of
measuring tota) gasoline vapor concentration of 100
percent as propane. Both analyzers to be of same
make and model.

*  The-use-ef-the-werd-thermosoupie-is-te- -Lemper
scnstng-dgv‘ee-!hnughul-lhiz-m‘uv::", ¢ suore
l_ﬂlcnva_- tn this procedure the use of a "thermocouple”
is ugmﬂcq, another equally effsctive temperature
senging davice may alternatively be used.

4 The-use-ef-the-werd-manemeter-

xo..-.hnugho"-!h‘l-mdu::..'.‘”‘,'FMIIP‘O-unting
rever in this procedure the use of a m“‘-l (.
specified, another equall M
device may alte ‘Q“’Wv g“{{::‘w pressure sensing

,
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2.3

(9)

(h)
{1)

1)

(x)

H
Three (3) flexible thermocoupies or thermistors

(0-150°F) with a recorder system.
Explosimeter
Barometer

Three manometers or other pressure sensing devices

capable of measuring zero to ten inches of water.

Thermometer

Procedure

(a)

(v)

The test for underground fueling will be conduc ted
\m«r; as clasely as feasible, normal conditions for
the station. Normal conditions will include delivery
time and station operating conditionms.

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

tank using the coupler or if the vent has a restric-
tion, remove the restriction and connect the coupler,
-ngfold and the meter system to the vent and connect
restrictor to manifold outlet. If appropriate, connect
another manifold and meter to the vent of the vacum
assisted secondary processing unit, or, if appropriste,
use £.P.A. stack sampling techniques. I[f the system
uses an ncinerator to control ewissions, use the test

procedures set forth in Section 3.6,

(c)

(d)

{e)

{f)

{(g)

(h)

{1

8}

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

equipment in accordance with Section 3.3.

Connect the couplers to the tank truck fuel and vapor

retum lines.

Connect an HC analyzer with a recorder, 2 manome ter
and a thermocouple to the taps on the coupler on the
vapor return line. Connect thermocouple to the tap

on the coupler on the fuel line.

Connect tank truck fuel and vapor return lines to
appropriate underground tank 1ines 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 normal 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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{x)

oy

(m)

(n)

(o)

(p)

(a)

Record at the start and the end of the test barometric

pressure and ambient tamperature.

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

the underground tank veat {nstrumentation in place.

Continue recording hydrocarbon concentrations,
temperatures, pressure and gas meter readings at
the underground tamk vent and/or the exhaust of
any processing unit at 20-minute intarvals. 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 instrumentation from the vent(s).
Record volume of gasoling that is deliversd.

Record final reading of gas meter.

2.4 Calculations

Volume of gas discharged through *{ th* vent. This
fncludes underground tank vent and any control system

vent.

(b)

.V“XSZOXPb

v
vsi i

Where:
vvsi s Yolume of gas discharged through "1 th* vent,
corrected to 60°F and 29.92 in. Hg; Fta.

Pb = Barametric Pressure, in. Hg.

Vg * Volume of gas recorded by meter on “i th* vent,
corrected for amount of vapor removed for the

hydrocarbon analysis, Fts.

‘l’“ = Average temperature in "1 th* vent 1ine, °R.

The vent under consideration.

-
[ ]

Volume of gas returned to the tank truck.

0.13376, (520 X [P, + &H])

v =
t It X 29.92

Where:
v = Volume of gas returned to the tank truck at

t
60°F and 29.92 in. Hg; Fto.
Gt = Yolume of gasoline delivered, gal.
AR = Final gauge pressure of tank truck; in. Hg.

Tt = Average temperature of gas returned to tank

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

b
3. Vehicle Fueling Test Procedure

0.1337 = Conversion factor gallons to FtJ. 3.1 Principle and Applicability

A1 09 le. a le of
(c) Collection efficiency 3.1.1 Principle Tests are conducted on 3 sample o

VtXCtXIOO

vehicles representative of the vehicle population

to determine the weight of gasoline vapor returned

(Vy X €p) + ICyy X V4]
v to the underground tank and the weight of vapor

where E is the efficiency of control in percent. lost through any vents in the system. Baseline
data (the weight of gasoline vapor displaced per

-
L[ ]

Form (b) above. gallon of gasoline dispensed for given temperatures

¢ » The average fractional volume concentration of of the gasoline in the vehicle tank and the dispensed
gasoline vapor in the return line to the truck gasoline, and given vapor pressure of the dispensed
as determined by the hydrocarbon analyzer, gasoline) are determined from vehicles from which
decimal fraction. no stgnificant leaks occurred during fueling. The
efficiency of the vapor recavery system is then

C,q * The average fractional volume concentration of calculated by comparing the amount of vapor returned
qasoline vapors in the "1 th" vent as deterwined during fueling, corrected for vent losses, to the
by the hydrocarbon analyzer, decimal fraction. baseline data.

Vg4 = From (a) above. 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

a vapor line.

3.2 Determination of Gasoline Vapor Transferred to Underground
Tank and Discharged through Vent of Underground Tank and
Control System Ouring Vehitle Fueling.
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3.2.1 Apparatus

(a) Positive displacement meter with a capacity
of 3000 SCFH and a pressure drop of no more
than 0.05 inches water at 30 SCFH. If testing
is to be conducted concurrently at more than
one pum, an additional positive-displacement
meter will be required for each additional
pump. The positive displacement weter must
be calibrated at 10, 30, 50, 60, 90, 120,
180, 300, and 3000 SCFH.

(b) A manifold, for connection to the nozzle vapor
line at the nozzle, with ports for a thermo-
couple, 8 pressure sensor, and HC analyzer
sample line. A manifold, for connection to
the nozzle gasaline line at the nozzle, with
a tap for a thermocouple. A set of these
manifold \dil be required for each puwp to
be included in the test.

(c) A modified nozzle (of the type to be tested)
with a 1/8 inch copper tube as 2 pressure tap.
The tube enters through the nozzle body into
the dispensing spout and exits through the wall
of the dispensing spout about two inches from
the end of the spout. The pressure tap s
connected to the pressure transducer with 1/8

inch teflon tubing.

(d)

(e)

(r)

13

A manifold for the inlet to the positive
displacement meter with taps for a thermocouple

and a pressure transducer.

A manifold for the outlet of the positive dis-
placement weter. The manifold will have a one

inch 1.D. valve for closing off flow to the

vapor return line. Between the valve and positive
displacement meter will be a 174 inch or 3/8 inch
tap for connecting the flow system for pressurizing
the vehicle 111 neck for the leak rate check.

The pressure system for conducting the pre-fueling
eak rate check consists of a nitrogen bottle
{2000 psig}, commercfal grade), a control valve for
requlating the bottle pressure to 1 psig, 2 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

a dry gas meter (175 SCFH), alternately an adequate
flovmeter), a device for ensuring a tight seal with
the vehicle fi11-pipe, and a hose for supplying
pressure to the vehicle tank. The device (see
Figure 3) s to have a tap for allowing monitoring
of the pressure in the fill-pipe during the leak

check.



6=¢°)

14

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

{h)

Jeak rate check consists of a nitrogen bottle (2000
psig), commercial grade, a control valve for regu-
Yating the bottle pressure to 1 psig, needle valve,
two Magnehelic gauges (O - 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 flowneter.

A positive displacement meter, with a capacity of
3000 SCFM, a pressure drop of no more than 0.05
{nches 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-
tion. 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 fnstrumented.

(1)

(4)

(k)

M
(m)
(n)
(o)

(p)
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Four flexible thermoccuples or thermistors (0 - 150°F)

with recorders.
Two pressure transducers (x .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. R
Containers for RVP 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.
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3.2.2
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(q) Flexible thermocouple (0 - 150°F) or type for
determining vehicle tank temperatures with

system o ensure contact with liquid.

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

(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
inlet 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 connect the leak-rate -

pressure line to the outlet manifold. For a

balance system, connect a one-inch polypropylene

1ine from the outlet manifold on the vapor return

side of the nozzle to the inlet manifold of the

(c)

(4)

positive-displacement meter, and connect a one-
inch polypropylene line from the outliet of the one-
inch valve downstresm 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 is operated normally.)

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

vent of the gasoline vapor control system. When

an incinerator is used to process gasoline vapors,
install the positive displacement meter and manifold
into the Tine to the incinerator. Connect HC
analyzer, thermocouple, and pressure sensor to

manifold taps.

Assemble apparatus for conducting leak check of
vehicle fuel tank. Connect 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 regulator to bottle of
nitrogen and exhaust of regulator by 3/8 inch

line to the needle valve.
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(e)

(f)

(9)

(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 RVP by ASTM test Method 0323-72
or the Chevron micro-technique. Repeat after each

fuel deiivery to the underground tank.

At the start and end of the test day, record the
11quid volume readings on each gasoline pump at

the service station. For systems using an incin-
erator, record the meter reading of the positive-
displacement meter fnstalled in the vapor tine to

the incinerator.

At the start and end of the test period, record

the positive-displacement vapor meter readings of the
meters in the vents. Monitoring of vent emjssions
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)

(b)

(c)

(d)

(e)

Connect device for determining vehicle

tank leak rate to vehicle fill-pipe.

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.

Determine the rate at which vapor is,

Jeaking by either timing a volume of 0.1
1'1:.3 or by selecting a time period of 15
seconds, whichever results in a smaller
volume being transferred to the vehicle
tank. Record readings. If a stable

pressure cannot be maintained due to too

large 3 leak, note this.

Remove device from the vehicle fill-pipe

and proceed with the procedures as described

in Section 3.2.2.2.

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

tndividual 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 2
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 if certification ts being
sought for a totally manifolded system
that {s 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
11quid, allow sufficient time for the
{nstrument to stabilize, and record the
fnitial temperature of gasoline in its

fuel tank.

{c)

{d)

(e}

()

21

Instruct station attendant or seif-

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 inserting
the nozzle, and

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

Record the initial 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 cunnnnces;

’
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(g)

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

meter reading.

Use explosimeter to detect any leaks at

the nozzle-fillneck interface. (Warn

person dispensing gasoline that an explosi-
meter will be used and this is not to affect

the person's normal mode of operation.)

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

minimum of four galions of fuel dispensed
for an acceptable test. This is to allow

for instrunentation responses to stabilize.

Record the total gallons dispensed and the
final 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.
r'd

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 line is closed to gas flow.
(Be 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. [t is suggested that the
leak rate be determined at three
f1llneck 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 minimum of 0.1 fe.3or 15

seconds). Mark the chart pressure trace
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3.2.2.4

(d)

(e)
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at the start and fintsh of each timed
fnterval. Record the time and volume.
Repeat for each pressure setting. If

a stable pressure cannot be maintained
due to too small a leak (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.

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

return line,

Measure the final temperature of the

gasoline in the vehicle tank and record.

Continue tests for the test sample. The sample

shall be statistically representative of the

vehicle population, weighted according to

vehicle miles travelled (Section 1.4 §).

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 is
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 modified
or damaged, (3) vehicle test matrix
category already full, (4) less than
required minimum fuel dispensed, (5)
vehicle did not have fill-pipe cap upon

arrival at station.

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 (9)) if
this number is not 40 or more, continue
testing until this number is obtained.
These additional vehicles will only be used

in estimating actual vehicle emissions and
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3.2.2.6

3.2.2.7
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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
vehicle tank temperature more than 10°F
outside the range of temperatures for the
baseline vehicles will be discarded from

the test fleet.

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

ground tank.

3.2.3 Calculations

(a) Volume of gas transferred to underground tank

during vehicle fueling.

Vo x 520 x (Py + AHp/13.6)
Vpeg =

T, x 29.9¢

Where:

Vrs

= Volume of gas corrected to 60°F and
29.92 {n. Hg. passing through dry gas
meter in nozzle vapor line for each

vehicle, Ft.3.

(b)
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v, = Actual volume of gas passing through
the dry gas meter in the nozzle vapor
line for each vehicle. Carrected for
amount of vapor removed for the hydro-

carbon analysis, Ft.3.
P, = Average barometric pressure, in. Hg.
AH, = Average manometer pressure, in. Hp0.

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.

L Crx Ves x My x 454

Wy E7
Where:
W, = Weight of gasoline vapor transferred to

underground tank for each vehicle, Gm.

Cr = Average fractional concentration of

hydrocarbons, decimal fraction.

Vps = From (a) above.

M. = Molecular weight of hydrocarbon used to
calibrate hydrocarbon analyzer, 1bs/lib.

Mole.
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{c) Volume of gas discharged from vent of

underground tank during vehicle fueling.

V, x 520 x P,
Vas * ‘?—jg—g'rha 'WLR
Where:

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

60°F and 29.92 in. Hg, Ft.3.

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

hydrocarbon analysis, Ft.3.
Py = Average barametric pressure, in. Hg.

Ty = Average temperature of gas discharging

from vent, or vents, °R.

(d) Weight of gasoline vapor discharged from vent
of underground tank during vehicle fueling.

Cy x Vac X Mg x 854 G
H‘ -—I——-“-’n—a———i
H
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Where:

Wy = Weight 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.

€, = Average fractional concentration of

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

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

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

emissions.

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

Gg = 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 Cy x Vag must be integrated
with respect to time. Numerical

integration techniques are recommended.

(e) Weight of gascline vapor displaced during vehicle

fueling of the test fleet.
n u
Wy = 11:‘({]1 (G)1

Where:
Wy = Baseline weight of total gasoline vapor

displaced during vehicle fueling, Gm.

[{]'- from regression equations developed fram

baseline vehicle data. Gm/gal.

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

i = Individual fueling.
Note: For calculating Wy for baseline
vehicles, use Wpq instead of

[g), 8-

k)

(f) Efficiency of fueling control system.

(g)

n
[z et - W41 x 100
=

Ep = .
Where:
E, = Efffciency of vehicle fueling control

system, percent.
W, = From (b) above.
Wy = From (d) above.
W, = From (e) above.
{ = Individual fueling.

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

vehicle fueling of the test fieet.

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; however, this may not be
possible due to the nature or mode of opera-
tion of the system being tested. These
vehicles and their measured data will be used
to develop the regression equation to deter-
mine [ f ]; for a balance type vapor recovery

system.

For a vacuum-assisted system, select those
vehicles from the total 1ist of vehicles
tested which had: (1) & pre-fueling leak
rate o? equal to or less than 0.01 CFM,
(2) a zero or negative pressure in the
vehicle fillneck 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
fueling), and (4) a complete set of data.
“These vehicles and their measured data will
be used to develop the regression equation
to determine [ [ Ji for a vacum-assisted
type vapor recovery system. Using step-wise
regression techniques, determine a multi-

varfable linear regression equation for the

33

emissions from baseline vehicles (those
vehicles selected by the above criteria)
using as the dependent variable - gvams
HC vapor per gallon of gasoline dispensedr

L
(gallons of gasoline dispensed to vehicle

)

and as the independent variables - the vapor
pressure of the dispensed gasoline, the
{nitial temperature of the gasoline in 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
independent variables may be used if the
alternate equation gives 2 statistically
petter fit at the 0.01 level of confidence.

3.3 Calfibrations

3.3.1

3.3.2

Flow meters. Standard methods and equipment shall be
used to calibrate the flow meters. The calibration
curves are to be tracesble to National Bureau of

Standards (NBS) standards.

Temperature recording instruments. Calibrate daily
prior to test period and immediately following test
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

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-
tion. Zero the transducers after each indfvidual

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 analyzer with a zero gas
(<3 ppm €) and span with 30 percent and 70 percent
concentrations of propane. Prior to the Phase 1 and
Phase [] testing perform a comprehensive calibration
in the laboratory. Check the analyzer with several
known concentrations of propane to determine 1inearity.
The HC calibration cylinders must be checked against a
reference cylinder maintained in the laboratory before
each field test. This information must be entered
into a log identifying 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 is to be discarded
when the assayed value changes more 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 al) 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
jnstallation. 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 calcutating 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 a secondary system.
{(g) Allowable delivery rates.
(h}) Use of the system on full-service stations only.

Test Sample

A total of 100 vehicles are required to be tested for
determining the efficiency of a Phase 1] system. The
vehicle distribution based on model year, vehicle miles
travelled and manufacturer for use until September 1976
is given in Table I. An up-date table will be issued in
September of each subsequent year. Vehicles will be
tested as they enter the station ("first in" basis) until
a 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 nat 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 {f three 1975 Impala station wagons

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

(missing vehicle temperature, HC concentration, volume

3.6
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returned); (2} lass than require minimum fuel dispensed;

{3) vahicle has baen modified in the vicinity of the

fi1lpipe opening or has significantly damaged or modified

fuel tank fillpipe; (4) vehicle was agreed upon by applicant

and ARB as being unacceptable; (5} vehicle 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

3.6.1.2

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 control efficiency and mass emission

rate based on a carbon balance.

Applicability: This method {s appliicable
as a performance test method for gasoline
vapor control incinerators used at service
stations equipped for Phase I and II vapor

control.

3.6.2 Test Scope and Conditions

1.6.2.1 Statfon Test Status: The procedure is

designed to measure incinerator control
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efficiency under conditions that may be 3.6.3.2 Sample System: The sample probe 1s to be
considered normal for the station under of a material unaffected by combustion
test. Al1 dispensing pumps interconnected gases (S.S. 365). The sample pump should
with or sharing the control system under be oil-less and leak-tight. Ssample lines
test shall remain open as is normal for are to be inert, teflon is recommended .
the statfon operation. Vehicles shall be A thermocouple (0-2000°F) shall be used
fueled as is normal for the test period. to monitor temperature of exhaust gases

A
s underground tank fi1ling produces vapor st the inlet to sampling system.

volumes different from vehicle tank filling,

no underground tank filling should be per- 1.6.3.3 Carbon Dioxide Analyzer: A nondispersive

formed during the test period. A separate infrared analyzer calibrated with known

test is to be made to determine vapor control quantities of COp in air is used to measure

efficiency during Phase I operations. €0, concentrations in the exhaust gas.

3.6.2.2 Fuel RVP: The RVP of the fuel dispensed 3.6.3.4 Other equipment is specified in Section 3.2.1.

during the test shall be within the range 2.6.4 Test Procedure
.6. est Procedu

normal for the geographic location and time

of the year. 3.6.4.1 Visual Inspection: Any visual emissions

except for steam, fram vapor incinerators

3.6.3 Test Equipmen
loment * are an indication of poor cambustion. An

3.6.3.1 HC Analyzers: HC analyzers using flame {ncinerator shall not emit air contaminants

{onfzation detectors calibrated with knom {not including motsture) in such a manner

concentrations of propane in air are used to that the opacity of the emission is greater

measure HC concentrations at both the incin- than 10 percent for a period or periods
erator inlet and exhaust. A suftable con-
tinuous recorder is required to record

real-time output from the HC analyzer.
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aggregating more than one minute in any
60 consecutive minutes; or greater than
40 percent opacity at any time. Should
such visible emissions from the exhaust
be detected, the control system {s 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 Tocated 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 condi tions
cannot be met. The sample point should be no
less than one stack diameter from the stack
exit and one stack diameter above the high
point of the flame and be at 2 point of
maximm velocity head as determined by the
number of equal areas of cross-sectional
area of the stack. The inlet sampling loca-

tion is in the system fnlet line routing

3.6.4.3

3.6.4.4
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vapors to the burner. A HC sample tap,

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

the volume meter.

Monitoring Equipment Set-Ups: Span and
calibrate all monitors. Connect sampling
probes, 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
HC, C02, and volume measurements for at
Jeast three burning cycles of the system.
The total sampling time should be at least
three hours. Sampling for HC's and CO7
must occur simultaneously. At the end of
each cycle, disconnect CO, instrument and
obtain an ambient air sample. This step
requires that the CO2 instrument be cali-
brated for the lower concentrations expected

at ambient 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

31.6.5.1

Symbols

€0, =
€02, -
HC =
HCe .
Lq =
Py L]
T4 =
V4 -
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
("\ Hg).

Temperature of gas at inlet
meter (°F).

Inlet gas volume (ft3).

Dilution Factor

Correction factor for grams of
hydrocarbon per gas volume parts
per million propane

¢ Tl

Number of carbon atoms per
propane molecule.

3.6.5.2(a)

(b)

(c)
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Calculate the standard total gas volume
(Vs) at the burner inlet for each test.
(Standard temperature 60°F, standard

pressure 29.92 1in Hg).

Vg = vy (py + 29.92) 520 (1)
(T4 + 460) 29.92

Calculate an average vapor volune to liquid

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

(/= Vs (seF) (2)
g @l

A carbon dilution factor, F, can be calculated

for the incinerator using the inlet and outlet

€0, concentrations, the inlet and outlet HC
concentrations and the ambient CO2 concentration.
The important criterion for this calculation is
that a1l 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 {s desirable to have high and low

emission 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 question.

HCy
F = (3)
HCa + (02e -LUpy

The mass emission rate (m/L)q 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, It is likely
that, in addition 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), = F (%) (mA)y (g/aal)  (5)

(e) Mass contro) efficiency (% E) can be calculated

for an average value over each test interval.

It represents the reduction of hydrocarbon mass

4

45

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

loading cycle or the inlet loading.

%€ « 100 (1- L‘_%“é:_'cjgl} (6)

3.6.6 Calibrations

3.6.6.1 Total Hydrocarbon Analyzers: Flame ionization

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. Calfbration gases should be
propane in hydrocarbon-free air of known con-
centrations prepared gravimetricaily wi th
measured mass quantities of 100 percent propane.
A calibration curve shall be produced using a
minimem of five (S) prepared calibration gases
in the range of concentrations expected during
testing. The calibration curve shall be used
in deterwining measured levels during testing.
The calibration of the instrument need not be
performed on site, but shall be performed
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prior to and immediately following the test
pragram. During 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 air 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 C0; concentrations. Calibrations should
be performed following the manufacturer's instruc-
tions. Calibration gases should be known concen-
trations of COp in afr. A calibration shall be
prepared using a minimm 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 2
known concentration of COy 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 3approval
is obtained from the ARB.
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TABLE I

Test Sample for Determining the Efficiency of Phase Two Systems by
Model Year, Vehicle Miles Traveliled and Manufacturer

Percent Automobile Manufactured
Model Distribution
Year by VMT General Ferd Chrysler American
Motors Motor Company Corporation Motors Corporation Imports

Pra 13,0 12 5 3 2 0 2

1970 5 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¢ 15 5 A 1 1 5

1976 17 5 ’ 2 \ 5

1977 12 4 2 ) 0 5

1978 1 0 0 0 0 0

October 1977
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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 A c
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 California 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.

ONAL TYPE EVALUATION PROG

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

UEST FO V. N

1. To obtain National Type Evaluation, submit a letter of request to:

National Type Evaluation Program

¢/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



Page Two

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 gstimate 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 California 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 California Business an ofessio ode

(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:

ARTICLE 2. PROCEDURES FOR TYPE APPROVAL CERTIFICATION EVALUATION

AND FIELD COMPLIANCE TESTING OF VAPOR RECQVERY SYSTEMS

4054 A, Application,

Vapo cove em
is code es o e vapo ecove systems des ed to
ontrol motor ve e_fuel vapo whic sult om fueling operations

Rursuant to Sectjons 41954, 41956, and 41956.1 of the Health and Safetv
Code . This code establishes Iegulations to govern some design

gharacterigticg of those systems and their operation to ensure liquid

recirculation {is pPrevented.
Al.1, Balance system.

e balance vapor recove sSvstem ut es fuel delive ozzles with

bellows and face ate des ed to make ap "intended tight seal"™ with

the vehicle fill pipe opening, Liquid filling a fuel tank displaces the
existing wvapor Space creating a positive pressure in the tank. That

higher pressure achieves equilibrium with the supply tank’s vYapor pressure
through the Vapor return line making the svstem "balanced”.

A.l.2,  Assist svstem.

sist wapo ecoverv svstems v e _more than one t o uel

elive e ne_has a be ws__and ce te designed to make a

"non-intended tight seal” with the vehjcle £i11 pipe ovening. Another has
po bellows, uses a coaxia] metal fill spout with perforations in the outer
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tube to remove Yapors, and gllows visual observation of the fill pipe
opening., These Systems employ a mechanism to create vacuum which

"evacuates" displaced vehicle ;G:I\Ezﬁk vapors by a negative pressure in

the vapor return line.

.2 Responsibility of ector and manufacturer

A.2.1. Director,
As specified in subsection A.1.. a System_submitted for type approval

certification shall be evaluated bv_the Director applyving the procedures
established in this article plus any additjional tests he determines

£cessarv to_assure com ance o e_system with the ecifications and

eriormance requirements conta ned herein

A 2.2 Manufacturer.

rior to € _approval certificati testin the applicant shall
submit information to the Director pertaining to the design of a svstem,
ncludin schematics blueprints instruction manuals brochures
omponents. an 1 _othe nformation necessa o) elimina review.

defects are found the desi ma cture ervice, repair. or anv

other characteristic of the system, the Director may permit the applicant
Lo modifyv and resubmit the svstem for further review. After successful
completion of preliminarv review, the applicant shall be authorized to
install its svstem of a specified number of components_in a prescribed

ocation for use § he € _approva ertification testi
3. evocation of tvpe approval certi catio
e Director’s issuance of ¢t e_a oval certificari ursuant to
ection 4054 obligates the manu acture 2 continue oduci its svstem
accordance with the same specifications and ope erformance

characteristics as when submitted and approved. The Director bv his own
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motion, or upon the request of any county sealer or other interested

€rson, may reexamine an type-a oved system to etermine if the system

- - ’ \-
continues to _meet the applicable requirements. If testing of the systems
operating within the State reveals a defect involving more than one

ercent of the sample se ted and examined e ector may Iinitiate a
Proceeding pursuant to the California Administrative Procedure Act

Gove ent Code Section 00 et seg.) to dete e 1f the type approval
should be revoked or modjified, Nothing herein, however, shall prevent the

irector from unde ussions wit e _manu turer to resolve an

problem prior to 1ni§iggigg adverse action.

A4, Procedure.

e Director shall n_cooperat with county sealer of weights

and measures for the designated location, observe and examine the system

ig_ggg;é&lgﬂ_ﬂ&;géllv within 30 to 90 days. One or more examinations

shall be conducted during the brescribed test period to determine

compliance with Sections 4054.1. 4054,2. and 4054.3 which relate to

ecifjcations erformance and__ accuracv. If, during or at the
onclusion of anv examination, the s Lo _maintain reliabilitv

and__accuracv within the tolerances specified in Section 4054 .3, the

irector shall so advise the a icant and mav refuse further testin

unless the defects are corrected. However, type 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 cation

e _general code requi ments for weighi and measuri devices as

specified in Section 4000 shall also apply.
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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 (a) and 41956(c), Health and Safety Code,

4054 .1 s, Snecigications,

.1 System Components

stems governed b his article ut i mo vehicle fuel nozzles

shall contain in_each nozzle adequate and automatic means to Prevent
measured liquid from either ;ecirculating (entering the vapor return line)

or overflowing a vehicle fill pipe opening.

s.1.1 Nozzles.
a All nozzle es shall have a prima shut-off device which

automatically activates when liquid covers the nozzle primayv shut-off

sensing mechanism.

b Balance tvype nozzles shall have a seconda shut-off device or

other effective means _to prevent ligquid Yecirculation. Secondarv shut-off
devices shall automaticallyv activate after liquid has entered the vapor

return line because the primary shut-off device has fajiled. (Tvpicallv
secondary shut-off devices are pressure-actjvated and shut off when liguid

n the vapor retu line blocks the return of vapors).

(c) Assist tvpe nozzles may have a secondarv shut.off device or else

some other effective means to avoid liquid overflowine a vehicle fuel tank
some other eifective means to_ave g a vehicle fuel tank

because the primarv shut-off device has fajled. "Other effective means”

nclude, but are not imited to ermitt iquid to be seen either bv
observing the fill pipe opening or hearing and seeing liquid overflow
illage.
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S.2. Field compliance test unit.

S.2.1. Use.

T— - . Py
The field compliance test unit shall be used to examine the proper

operation of:

a rimary shut-off devices

b seconda shut-off devices and

c inches of H.0 column vacuum or assis stems .
2.2. Desi
1 ank
e test unit shall be a rigid 1l vessel 13-inches high and 9-inches

in diameter with a liguid capacity of 3 eallons (all measurements

approximate). A commercial-sized. 30 pound Freon recharging tank is
typicallv used,

:2,2.2.  Base support stand,

The test unit mav be supported either:
(2a) on a metal base 3/16-inch thick. 6-inches wide, and 17-1/2 inches

on gasurements approximate) or

(b) bv a stand which elevates the test unit to accommodate a bottom-

inserted 3/4 inch ball valve for emptving purposes.
$.2.2.3. Fuel fill pipe.

The test unit shall have a metal fuel f£ill pipe welded to the tank at
a 45 degree angle from horizontal. Placement of the fill pipe is
critical., Tt shall enter the test unit at the middle of the curvature
between the top and sides of the vessel so that a specified ullage (vapor

ce S created. e fi ipe s ve no te vent, sha be 2-

1/4- inch outside diameter and 10 inches long (both megsurements

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 away
in_order to observe that the nozzle primary shut-off device sensing

mechanism is Immersed in £;;;IETN’The cut-away {is approximately 5 inches

long to a depth of 1/2 the pipe’s diameter. The £ill gipé shall have

transparent flexible tubing slipped over jts entire length, The fill
opening shall be modified to accommodate nozzle spouts at least 15/16 inch
outside diameter (leaded fuel). The test unit shall be airtight when the

e_ope is sealed
8.2,2.4. Other equipment.
igid, transparent last tube a oximate 2_inches long and 3-

7/8 inches inside diameter should be installed around the fill pipe to

contain liquid overflow. A 5/16-inch valve with an outlet to attach a

ose shall be installed at the top center of the vessel for obtainin

ressure readings. Handles or ¢ ing and emptving the test unit mav be

attached., All metal parts of the test unit shall be electrically bonded
together. Refer to the test unit illustrations in Figure 1,

S.3. Assist svstem inches of H.0 column vacuum,
h——“_f S ———

Assist vapor recoverv systems shall be designed to operate at not more
than -10 inches H,0 column vacuum as measured at the nozzle or test unit

uring a deliverv t ical of customer usa e.

NOTE: Authoritv cited: Sections 12107 and 12500.5. Business and

Professions Code: and Secrions 41956(a) _and 41956 (ecY  Health and Saferv
Code. Reference: Sections 12107 and 12500.5, Business and Professions

Code: and Sections 41956 (a) and 41956(c), Health and Safetv _Code.
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4054.2, N. Notes - Type Approval Cexrtificacion Evaluation.
) \.
N.1, Svystem installation.

inimum of 6 nozzles shall be stalled in a test location on hoses

of both leaded and unleaded fuels, Hoses may be selected to anticipate
maximum customer usage and efficient observer iInteraction. The test
pozzles shall not fail to operate as designed for the duration of the

evaluation.

2 Dispenser measure en ccurac

rior to the field Xamination o vapo ecove system the

dispenser meters for the test nozzles shall be tested and adjusted, if
necessary, to be within maintenance tolerance.

. Performance accuracv - rima and secondarv shut-of devices.

N.3.1. Test method.

Examination of the test nozzles shall be performed with a field
compliance test unit as specified jn subsection S.2.

NOTE - Two _or more test units will expedite the examination
significantlv.

23.1.1.  Test rocedure - prima hut-o device.

N.3.1.1.1. Initial test.

Dispense fuel into the test unit with each nozzle. All nozzles shall
shut off automaticallv at anv deliverv flow rate as the test unit becomes

full as specified in subsection S.1.1.(a),

N.3.1,1.2. Querride test.

After the initial primary shut-off device activates, dispense enough
additional fuel into the test unit to immerse the nozzle primarv shut-off

sensing mechanism in liquid. Record the dispenser indicator gallons.
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Make 10 additional consecutive override attempts duplicating a range of
customer usage and record the new indicated gallons, All 10 attempts
shall result in automatic nozzle shut off before the dispenser volume

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

examination.

est cedure - seconda shut-o device equ ed

troduce sufficient fue nto e _vapor retu ne (a oximatelvw

1710 gallon or 375 milliliter) to block the return of vapors through the

ine. Hold in place a "U-sha ed" confi ation of the fuel discharge hose

at_a level lower than the nozzle to concentrate the ljquid, Make a

minimum of 10 attempts to dispense fuel into an empty test unit. Record
the dispenser indicator gallons before and after each attempt. (Balance-
type nozzles must make their intended tight seal at the fill pipe

enin The nozzle shall shut off autom callv before the dis enser

volume indicator increases more than the 3/10 gallon limit for each
attempt as specified in subsection T.1.2. This procedure shall be

performed on a minimum of & nozzles.

NOTES: (1) The test unit must be empty initiallv to insure liguid does

OT interact with the imary shut- device sensi mechanism. or
ome ose configurations ntroducin dditional fue nto the wvapor
ety ine duri the test procedure mav b necessa troduced liquid

can _be returned to storage bv building vapor line pressure produced bv

this procedure.

4 Deliverv accuracv - 50 vehicle test.
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N.4.1 Test method.
H

T Compliance with delivery gccuracy requirements shall be based upon data
recorded for at least 150 vehicles while gbservigg customers fueling

self-serve) with the test nozzles under norma ield conditions.

4.2 est ocedure

nstall a spare a or uitable means., betwe each

nozzle and Qispenge; outlet connection for the hose, Any liquid entering
2 _vapor ryeturn line will be collected while observing the fueling

operations e er each fu the uid shall be drained into the

Lrap, removed., and measured, Trap plggemeng and observer actions shall
produce the least pPossible interfe;ence with normal operations at the test

location.

e liquid collectred om both one dividual delive and the total of

all individual deljveries shall not exceed the tolerances as specified in

subsections T.3.(a) and T.3.(b)Y, Iespectivelv,

e 150 or more vehicles should be esentative of Ca ornia

vehicles, including various sizes of passenger vehicles, vans, and trucks.

is examination should include wvaried fue delivery rates and nozzle

orientations plus complete and partial £ills. The svstem mav be retested
1f the Director bv his own initjative, or at the request of the applicant,

determines the test was not rtepresentative of field conditions,
N.S. Performance accuracv - assist svstem evaporation and wvolume

ange .

N.S.1, Test method.

ropriate means manometer umn_ gauge . etc. all be 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.
C—

2 Test procedure.

nstall the vacuum indicator at the nozz € or test unit Record the

value of the readi while the svstem is o erating in a normal manner to

determine if it is ﬁunctioging within the -10 inches H,0 column vacuum

imit as ecified ubsection T 2.

6 dependen ora evaluation
zgggggg;_;g_SQCtion 41958 of the Health and Safety Code, type approval
certification regardin ecirculation a clude evaluation bv an

independent testing laborato;x approved by the Director. The laboratorv
evaluation shall determine, but is not limited to, proper secondary shut-

off device operation with the primarv shut-off device inoperable.

NOTE: Authority cited: Sections 12107 and 12500.5, Business and
rofessions Code: and Sec ions 41956(a) and 41956(c), Health and Safetv

ode. Reference: Sections 12107 and 500.5 usiness and Professions

Code: and Sections 41956(a) and 41956(c), Health and Safetv Code.

4054.3. T. Tolerances.

.1 eriormance acecuracv - prima and secondarv shut-off devices.
1.1, rima shut-off device over ides
e required, additional attem t tota to override anv nozzle

primary shut-off device shall not increase the dispenser volume indication

by more than 1/10 gallon.
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T.1.2. Secondary shut-off device,

C—
With the Vapor return line blocked by fuel (simulating recirculation
due to primary shut-off device failure),  each attempt to dispense fuel

shall result in automatic nozzle shut off before the dispenser volume
indication increases more than 3/10 gallon,
1.2, Assist system inches of H.0 _column vacuum.

Ssist vapor recove stems shal] operate at e inches of H.,0 column

yYacuum recommended by the manufacturer. but shall not exceed -10 inches of

H.0 column vacuum.

I.3. Deliverv daccuracy - 150 vehicle test,

The__quantity of measured liquid collected in the vapor return
line/lines shall not exceed both:

a 0.2 percent of anv one_individual vehicle fue delive and

b 0.0 ercent of the sum of the fuel deliveries to all vehicles

observed (150 or Imore) during the delivery accuracyv _tests.

NOTE: Authority cited: Sections 12107 and 12500.5. Business and
Professions 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(¢), Health and Safetv Code.
Loge; and Sect £eda.th and Safety Code.

4055. N. Notes - Field Compliance Testing

.1 Test method - rimarv and secondarv hut-o devices.

Examination of primarv and secondarv shut-off devices to determine the

acceptabilitvy of an individual nozzle shall be performed using motor
vehicles with fuel tanks and fill pipes representative of California
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vehicles and/or a field compliance test unit as specified in subsection

S.2

L2 Test procedure - primar and seconda shut-off devices.

N.2.1. Initial test - primary shut-off device.

Dispense fuel into_ the £ill pipe opening of a vehicle fuel tank or test
unit in accordance with the instructions for the vapor recovery device, if
any, and common public usage. The nozzle shall shut off automaticallvy
when_the nozzle primary shut-off sensing mechanism is covered by the

iquid, Automatic no e ut off shall occur with the dis enser

operating at discharge rates both greater than and equal to the minimum

ate allowed by the slowest hold- en ip settin if an or allons

per minute, whichever is less.

2. Override test - rimarv shut-off device.

After the initial primarv shut-off device activates, dispense enough

additional fuel inteo the test unit to immerse the nozzle primarv shut-off
sensing mechanism in liquid. Record the dispenser indjicator gallons.

Make 6 additional. consecutive override attempts duplicating a range of

customer usage and record the new indicated gallons. All 6 attempts shall

xesult in automatic nozzle shut off before the dispenser volume indicaror
increases more than the 1/10 gallon limit as specified in subsection

T.1.1.

OTE: A test unit must be used or this procedure so th rimarv shut-

off device sensing mechanism can be seen immersed in liquid.

.2.3.  Secondarv shut-off device f equipped

Introduce sufficient fuel into the vapor return line (approximatelv

1/10 gallon or 375 milliliter) to block the return of vapors through the

line. Hold in place a "U-shaped” configuration of the fuel discharge hose

€.3-15
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4t _a level lower than the nozzle to concentrate the liquid. Make one or
——=0l_the nozzle to concentrate t

more attempts to dispense fuel into an empty test unit or vehicle fuel

tank that is within 3_gallons of being full  including the £fill pipe,.

(Balance-txpe nozzles must make their intended tight seal at the fil1l pipe

opening.) The nozzles shall shut off automatically before the dispenser

volume indicator increases more than the 3/10 gallon limict for each
attempt as specified in subsection T.1.2.

N.3. Assist Systems.

To test assist systems for proper operation at the specified inches of

H.O column vacuum, refer to Section 4054.2 N.5,

NOTE: Authority cited: Sections 12107 and 12500.5. Business and

Professions 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.
====.2lc vcections 41956(a) and —1€2.LN and Satety Code.
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FIELD COMPLIANCE TEST UNIT

VALVE
(FOR_PRESSURE READINGS)

HANDLE

AIR FITTING
(FEMALE)

TANK

HOSE ATTACHMENT

FILL PIPE OPENING

(BONDED ELECTRICALLY TO TANK)

GROUND WIRE ,//’

FIGURE 1
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Title 8

General Industry Safety Orders

§ 5567

Whatdnxpeculh:mdsofm.mdigmum.aemmmu
-Mmm:ﬁdlbeglvmmwiumumbymummdme
sbove means. inserung for Fire and Explosson Prevenuon, NFPA No. 69-1973,
provides informsuon on mnserung. (Title 24, T8-5557(a), (b))

Hisrony

1. ?:imdmemﬁhd 7-16-76: effective thirieth day thereafter (Regisier 76, No.
).

§5558. Tank Vehicle and Tank Car Loeding and
Unloading.

Tank vehicie and tank car loading or unloading facilities shall be sepa-
rated from sboveground tanks. warehouses, other plant buildings or near-
est line of adjoining property which may be built upon by a distance of
25 feet for ClassIliquids and 15 feet for Class I and Class Il liquids mea-
sured from the nearest position of any fill sem. Buildings for pumps or
shelters for personnel may be a part of the facility. Operations of the facil-
ity shail comply with the appropniate portions of Articic 147, Bulk Plants.

§ 5559. Fire Control.

() Approved portabie fire exunguishers of appropnate size, type and
number shall be provided. See Arucle 157.

(b) An approved automatic sprinkier system or an equivalent exun-
guishing system shall be installed when required by state or local regula-
tons. Such systems shall comply with the applicable NFPA standard.
(Title 24, T8-5559)

Hasrony

i ZA;MM filed 7-16~76; effecuve tharticsh day thereafter (Register 76, No.
).

§ 5560. Sources of ignition.

(8} Precautions shall be taken to prevemt the ignition of flammable va-
pors. Sources of ignition inciude but are mot limited to open flames; light-
mng; smoking: cuting and weiding; hot surfaces: frictional heat: stauc,
clectncal and mechanical sparks: spomtaneous ignition, including heat—
producing chemical reactions. and radiant heat.

(b) Class I hiquids shall not be dispensed into metal containers unless
the nozzle or fill pipe is in electncal contact with the conminer. This can
be accomplished by maintairung metallic contact during filling, by a
bond wire between them. or by other conductive path having an eiectrncal
resistance not greater than 106 ohms. Bonding is not required where a
contuner 1s filled through a closed system. or the container 15 made of
glass or other nonconducung matenal.

(c) See Arucle 140 for electrical classifications.

§ 5561. Masintenance and Repelir.

(a) When necessary to do maintenance work in a flammable or com-
busuble liquid processing area. the work shall be authorized by a respon-
nble member of supervision.

(b) Hot work, such as weiding or cutting operations, use of spark~pro-
ducing power tools, and chipping operations shall be permutted oaly 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 1o be done
and that safe procedures will be followed for the work specified.

§5562. Houeekeeping.

(a) Maintenance and operatung practices shall be in accordance with
established procedures which will tend to control leakage and prevent the
sccidental escape of flammable or combustible liquids. Spills shall be
cleaned up promptly.

(b) Adequate aisies shall be maintained for unobstructed movement of
personnel and so that fire protection equipment can be brought to bearon
any part of the processing equipment.

(¢) Combustible waste material and residucs in a building or operating
ares shall be kept to a minimum, stored in closed metal waste cans, and
disposed of daily.

(d) Ground ares around buildings and operating areas shall be kept free
of tall grass, weeds, trash or other combestble materiais.
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Article 144, Service Stations

§ 5565. Scope.
This Arucle applies to both automouve and manne service stations.
(Title 24, T8-5565)

History
1. Amendmemn filed 7-16-76; effecuve thurueth day theresfier (Regster 76, No.
29).
§ 5568. Storege.

(a) Liquids shall be stored in ciosed containers not exceeding 60 gal-
lons capacity, in tanks in special enciosures as described in 5567.1n abo-
veground tanks as provided for 1n (¢), or in tanks Jocated underground as
in Secuions 5597, 5598 and 5599. Vent pipes on tanks storing gasoline
shall discharge only upward in order 1o disperse vapors. Also sec Section
5578.

(b) Aboveground tanks, located at an adjoining bulk plant. may be con-
nected by piping (0 service station underground tanks if. in addition to
valves st sboveground tanks, a valve is also instailed within control of
service stanon personnel. Apparatus dispensing Class I liquids into the
fuel tanks of motor vehicles of the public shall not be located at & bulk
plant unless separated by & fence or sumular barner from the area 1n which
bulk operations are conducted.

(c) Class 1 liquids shail not be stored or handled within a building hav-
ing s basement or pit into which flammabie vapors may travel. uniess
such ares is provided with ventilation which will prevent the accumuia-
tion of flammable vapors theren. -

(d) Tanks supplying mannc service stations and pumps not integral
with the dispensing unit shall be on shore or on a pier of the solid-fill type,
except as provided in (1) and (2).

(1) Where a shore location wouid require excessively long supply lines
to dispensers. tanks may be installed on piers provided that spplicable
portions of Asticle 145 relative to spacing, diking and piping are com-
plied with and the quantity so stored does not exceed 1,100 gations aggre-
gate capacity

(2) Shore tanks supplying marine service stations may be located abo-
veground where rock ledges or high water tables make underground
tanks impracucal.

(e) Where tanks arc st an elevation which produces a gravaty head on
the dispensing unit, the tank outlet shall be equipped with a device. such
a3 a solenoid vaive, positioned adjacent to and downstream from the
valve specified in Section 5596(b), so installed and adjusted that liquid
cannot flow by gravity from the tank in case of piping or hose fadure
when the dispenser is not 1n use.

Norte: Authority cried: Secuon 142.3, Labor Code. Reference: Secuon 142.3, La-
bor Code.
History

1. Amendment of subsecuons (a) and (f) filed 12-19-78; effecuve thirveth day

thereafter (Regaster 79, No. 1),

2. Amendment of subsecuon (a) filed 12-12-84; effective thurtieth day thereafier

(Regiser 84, No. 50).

3. Repealer of subsection (d). and re} g of subs (e) and () 10 sibsec-
tons (d) snd (e) filed 5-6-87; opersuve 6-5-87 (Regiser 87, No. 19).

§ 8567. Speciel Enciosures.

(2) When installstion of tanks in accordance with Sections 5597, §598
and 5599 is impractical because of property or building limitations, tanks
for flammable or combustible liquids may be installed in buildings if en-
closed as described in (b).

(b) Enclosure shall be liquid and vaportight without backfill. Sides. top
and bozom of the enclosure shall be of reinforced concrete at least six in-
ches thick. with openings for inspection through the top only. Tank con-
nections shall be 30 piped or closed that neither vapors nor liquid can es-
cape into the enclosed space. Means shall be provided to use portable
equipment to discharge to the outside any liquid or vapors which might
accumuiste should leakage occur.

NoT: Authonity cned: Secton 142.3, Labor Code. Reference: Section 1423, Ls-
bor Code.
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§ 5568

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 8

History
1. Amendment filed 7-16-76, effecuve thirueth day thereafier (Register 76, No
29)

2 Amendment of subsecuon (b) and repesier of subsecuon (¢} filed 9-18-80, ef-
fecuve turueth day thereafier (Register 80, No. 38).

§ 5568. inside Bulldings.

(a) Except where stored in tanks as provided i1n Section 5567.no Class
I hiquids shall be stored within any service station building except in
closed contaners of aggregate capacity not exceeding 120 galions. One
container not exceeding 60 gallons capacity equipped with an approved
pump 1s permutted

(b) Class [ liquids may be transferred from one container to another in
lubncauon or service rooms of a service stauon building provided the
electncal installation complies with Table FL-9 and provided that any
heaung equipment complies with Section 5575. See also Secuion 5580 for
other possible sources of 1gnition

(¢) Class II and Class [0 liqguids may be stored and dispensed nside
service station buildings from tanks of not more than 120 gallons each.

§ 5569. Piping, Veaives and Fittings.

(a) The design. fabricauon. assembly. test and inspection of the piping
system shall be 1n accordance with Arucle 146 except that. where dis-
pensing 1s from a floaung structure, suttable lengths of oil-resistant flex-
ible hose may be emploved between the shore piping and the piping on
the floating structure as made necessary by change in water ievel or shore
line.

(1) Where excessive stray currents are encountered. piping handling
Class [ and Class I Lquids at manne service stauons shall be electncally
wnsulated 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 1n cach pipeiine at or near the approach to the pier and at the
shore end of each manne pipeline adjacent to the point where a flexible
hose 1s attached

(4) After complietion of the installation. including any paving. that sec-
uon of the pressure piping system between the pump discharge and the
connecuon for the dispensing facility shall be tested for at least 30 mun-
utes at the maximum operating pressure of the system. Such tests shall
be repeated at 5-vear intervals thereafter.

§ 5570. Remote Pumping Systems.

(a) This Secuon shall apply to systems for dispensing Class 1 liquids
where such Lquids are transferred from storage to individual or multiple
dispensing units by pumps located eisewhere than at the dispensing uruts.

(b) Pumps shall be designed or equipped so that no part of the system
will be subjected 10 pressures above its allowabie working pressure. Each
pump shall have installed on the discharge side an approved lesk detec-
tion device which will provide an indication if the piping and dispensers
are not essentially liquid-tight.

(¢} Pumps installed above grade. outside of buildings, shall be located
not less than 10 feet from lines of adjoining property which may be buiit
upon. and not less than § feet from any butlding opening. When an outside
pump iocauon is impracucal, pumps may be installed inside buildings as
provided for dispensers in Section 5571(b), or in pits as provided in (d).
Pumps shall be subsianually anchored and protecied against physical
damage.

(d) Pits for subsurface pumps or piping manifolds of submersible
pumps shall withstand the externai forces to which they may be subjected
without damage to the pump, tank or piping. The pit shall be no larger
than necessary for inspecuon and maintenance and shall be provided with
a fitied cover.

(e) An emergency shutoff valve. incorporating a fusible link or other
thermally actuated device. designed to close automancally in event of sc-
vere impact or fire exposure shall be properly installed in the supply line

is used to join the emergency vaive to the dispenser piping, the emergen-
cy valve shall automaucally close before the slip-jownt can disengage
The automauc closing feature of this valve shall be checked at the ume
of imtial installauon and at least once a year thereafter by manually tnp-
ping the hold-open linkage

§ 5571. Fuel Dispensing System.

(a) Dispensing devices at an automotive service station shall be so lo-
cated that all pants of the vehicle being served will be on the prenuses of
the service stauon. 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—fill type and shall be located from other structures so as to
provide room for safe ingress and egress of craft to be fucled. Dispensing
units shall be 1nall cases at least 20 feet from any acuvity involving fixed
sources of ignition.

(b) Dispensing units installed inside buildings after January 1, 1976,
shall be separated from other areas by not iess than a one-hour fire scpa-
ration and shall be provided with adequate ventuaton.

(¢) When dispensing units are Jocated below grade, only mechanical
ventilation shall be used and the enure dispensing area shall be protected
by an approved sutomatic sprinkler system. Venulaung systems shall be
electncally interlocked with gasoline dispensing units so that the dis-
pensing units cannot be operated uniess the venulatng fan motors are en-

ergized.

§ 5572. Emergency Power Cutoff.
A clearly idenufied and easily accessible switchtes) or curcunt iggak-

eris) shall be provided at a location remote from dispensing devices. 1n- ’

cluding remote pumping systems, o shut off the power to all dispensing
devices 1n the event of an emergency. (Title 24, T8-5572)
History
1. Amendment filed 7-16-76; effecuve thurueth day thereafter (Register 76, No.
29).

§ 5573. Fuel Dispensing Units.

(a) Class I liquids shall be transferred from tanks by means of fixed
pumps designed and equipped to allow control of the flow and prevent
leakage or accidental discharge.

(b) Only listed nozzies may be used for dispensing Class I liquids. No
such nozzle may be used if it shows evidence of having been dismantied.
Excermon Nozzles which are an miegral part of a gasoline vapor recovery sys-
tem. cerufied by the State Arr Resources Board and the State Fire Marshal pur-
nnnuod\eprvvmom of Secuons 41954 through 4196 1, inclusive, of the Califor-
rua Health and Safety Codes.

tc) Every dispensing nozzle for Class I liquids installed after Decem-
ber 31, 1978, shall contain evidence of listing so piaced that any attempt
to dismantie the nozzle will result in damage 10 such evidence. visible
without disassembly or dismountng of the nozzie.

Excernion: Nozzles wiuch are an integral part of a gasoline vapor recovery :ys-
tem, cerufied by the State Axr Resources Board and the State Fire wl
susnt 10 the provisions of Secuons 41954 through 41961, inclusive, uﬁhtCnhfor
s Health and Safety Codes.

NoTE: A rebuilt nozzie valve shall be deemed m substanual compliance with (b)
md (¢) if:

(1) The nozzie vaive has been approved, withun the meaning of Secuon 3206,
or

(2) The user of the nozzie vaive shows s ceruficate prepared by the rebuilder
whuch cerufies that:

(A) The nozzie valve:

1. Has a spout that will break off st 150 pounds or less:

2. Will shut off sutomaucally when dropped from s height of 22 inches 1o 8 con-
crete floor;

3. Has been pressure tesied (0 10 psi:

4. Has a poppet seat that has been pressure tested 1o 50 pst.

S. Will st off sutomaucally st a mammum flow rate of 5 gallons per munute;
and

6. Can be bly d 1 op without malfuncuonmg due to me-
chanxal failure m excess of 100,000 cycles under laboratory conditons: and

(B) The rebutlder of the nozzle vaive has made applicauon to a nstionally rec-

atthe base of each individual island-type dispenser orat the inletof each  ognized tesung laboratory 10 obtamn » lisung n d with the Occup
overhead dispensing unit. If a coupling incorporating a slip-joint feature  Safety and Health Act of 1970.
Page 1010 (4-1-90)
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Title 8

General Industry Safety Orders

§ 5574

(d) A control shall be provided that will permit the pump to operate
only when a dispensing nozzle 1s removed from its bracket or normal po-
siuon with respect to the dispensing unat, and the swich on this dispens-
ing unut 1s manually actated. This control shall also stop the pump when
all nozzies have been returned. either to their brackets or to the normal
non—dispensing posiuon.

te) Class I liquids shall not be dispensed by applying pressure to
drums. barrels and sumilar comainers. Approved pumps taking sucuon
through the top of the container or spproved self~closing faucets shall be
used

(f) The dispensing unit and 1ts piping, except those attached to contain-
ers. shall be mounted on & concrete 13land or protected against collision
damage by suitable means. If located indoors. the dispenser shall also be
mounted either on a concrete 1sland or protected agaunstcollision damage
by suitable means and shall be located in & posiion where it cannot be
struck by a vehicle thats out of control descending a ramp or other slope.

Histony

1A d of (b) and (c) filed 3-3-77; effecuve turueth day
thereafter (Reguster 77, No. 10).

§ 5574. Electrical Equipment.

ta) This Section shail apply to areas where Class I liquids ane stored.
handled or dispensed. For arcas where Class II or Class Il liquids arc
stored. handled or dispensed, the electrical equipment may be installed
in accordance with the provisions of the California Electncal Safety Or-
ders for nonclassified locauons.

(b} All electrical equipment and winng shall be of a type specified by
and shall be installed 1n accordance wath the Califorrua Electncal Safety
Orders. All clectncal equipment integral with the dispensing hose or
nozzie shall be suitable for use in Division 1 locations.

tc) Table FL-9 shall be used to delineate and classify areas for the pur-
pose of installation of electncal equipment under normal circumstances.
A classified area shall not extend beyond an unpierced wall, roof or other
solid partiion

td) The area classificauions listed 1n (c) shall be based on the premise
that the installation meets the applicable requirements of these orders 1n
all respects (Title 24, T8-5574)

History

1. Amendment filed 7-16-76, effecuve thirueth day thereafier (Register 76, No.
29y,

Y

Electncal Equipment Classified Areas—Service Stations
Class 1.
Group D Extent of
Locanon Dh Classified Area
UNDERGROUND TANK
Fill Operung Any pit, box or space below grade level, any
pan of which 13 withun the Dvasion 1 or 2
ciassified area.

2 Up 10 18 inches sbove level within a
honzontal radius of 10 feet from a loose fill
conmecuon and withun & honzontal radius of
S feet from a ught fill coopecuon.

Vent Discharging 1 Withm 3 feet of open end of vent,
Upward extending m all drecuons
2 Area between 3 feet and 5 feet of open end
of vent, extending in sli directions.
DISPENSING UNTTS
(except overhesd-type)
Pits i Any pit, box or spsce below grade level, any

pan of whuch 1s withm the Divisson | or 2
classified ares.

Table FL-9 (cont.)

Location

Class |.

Group D
Division

Extens of
Classified Arec

Dispenser

Outdoor
INDOOR
with Mechanscal

with Gravity Venulsuon

DISPENSING UNITS,
OVERHEAD TYPE

1

The area up 1o 4 feet verucally above the
base withun the enciosure, or up to a sobd
peruuon less than 4 feet above the base, lo-
cated above the nozzie mnseruon ievel and
sbove the level of any gasketed yount, hose or
saffing box.

Within 18 mnches horizontally i all direc~
uons from the Division | area withun the
enciosure.

Up to 18 mches above grade ievel withun 20
feet horzonually of any edge of enciosure

Up o 18 inches above grade or Venulauon
floor level withun 20 feet honzonuily of any
edge of enclosure

Up o 18 inches above grade or floor level
wittun 25 feet honzonuliy of sny edge of
enciosure.

Withm the dispenser enclosure and 18 1n
ches 1n all direcuons from the enciosure
where not surably cut off by ceilmg or wall
All electncal equipment miegrai with the
dispensing hose or nozzle.

An ares extending 2 feet honzomtally in all
decuonsbeyond the Division | ares and
extending 1o grade below thus classified area.
Up w 18 mches above grade level wathin 20
feet horzontally measured fromipomt ver
ucally below the edge of any dispenser
enciosure.

REMOTE PUMP—
OUTDOOR

Any pit, box or space below grade level if
any part 1s withun 8 horzontal distance of 10
feet from sny edge of pump.

Within 3 feet of any edge of pump, extending
in sll direcuons. Also up w 18 inches above
grade level wittun 10 feet honzontlly from
any edge of pump.

REMOTE PUMP—
IN DOOR

1 =

Entre ares withun any pit.

Withan 5 feet of any edge of pump. extending
n all direcuons. Also up to 3 feetabove floor
or grade level withun 25 feet horzontaily
from sny edge of pump.

LUBRICATION OR SERV~

ICE ROOM
WTTH DISPENSING

Any pit withun sny unvenulsted area.
Any pnt with venuiauon.

Area up to 18 inches above floor or grade
level and 3 feet honzomtaily from a lubrice—

uon pit.

DISPENSER FOR CLASS |
LIQUIDS

2

LUBRICATION OR SERV-

ICE ROOM—WITHOLT
DISPENSING

thnsfeet:‘{myﬁllordupemmpomv.
ding m all d

Entire ares within any pit used for lubncs—
on or sitular services where Class | biquads
may be released.

Area up 10 |8 inches sbove any such pit. and
extending a d of 3 feeth ly

from any edge of the pit.

SPECIAL ENCLOSURE INS-

IDE BUILDING PER SEC- .

TION 5567

SALES, STORAGE AND
REST ROOMS

Entre enclosure.

1f there is any opening 10 these class-rooms

clas- withm the exient of 2 Division | area. the en-
sified ure room shall be classified as Division 1.
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§ 5575. Meeting Equipment.

(a) Heaung equipment may be installed in the conventional manner ex-
cept as provided 1n (b), (c), {d), or (¢).

(b) Heatung equipment may be instalied in a special room separated
from an area classified as Divasion 1 or Division 2 in Table FL-9 by walls
having a fire—resistance raung of at least one hour and without any open-
ings in the walls withun 8 feet of the floor into an area classified as Divi-
sion 1 or Daivision 2 in Table FL-9. This room shall not be used for com-
bustible storage, and ali arr for combustion purposes shall come from
outside the building

(c) Heating equipment using gas or o1l fuel may be installed in the lu-
bncaton or service room where there 1s no dispensing or transfemng of
Class I liquids provided the bottom of the combuston chamber is at least
18 inches above the floor and the heating equipment 1s protected from
physical damage.

(d) Heating equipment using gas or oil fuel listed for use in garages
may be installed 1n the lubricauon or service room where Class I hquids
are dispensed provided the equipment 1s instalied at least 8 feet above the
floor.

(¢) Electncal heating equipment shall conform to Section 5574. (Tide
24, T8-5575)

History

1. Amendment filed 7-16-76; effecuve thurueth day thereafier (Register 76, No.
29)

§ 5576. Fuel Delivery Nozzies.

(2) A listed manual or automauc~closing type hose nozzle shall be pro-
vided on dispensers used for the dispensing of Class I liquids.

(b) Overhead-type dispensing units shall be provided with a histed su-
tomatc~closing type hose nozzie valve without a latch—-open device.

(1) A listed automauc—closing type hose nozzle valve with latch—open
device may be used 1f the design of the system 1s such that the hose nozzle
valve will close automatically 1n the event the valve 1s released from a fill
opening or upon unpact with a driveway

(c) Dispensing nozzies used at manne service stations shall be of the
automatic—closing type without a latch-open device.

td) Manual—ciosing type valves shall be heid open manually duning
dispensing. Automatic—closing type vaives may be used in conjunction
with an approved latch—~open device.

Excernon- Nozzies wiuch are an megrai part of s gasoline vapor recovery sys-
em. cerufied by the State Awr Resources Board and the State Fare Marshal pur-

suant 1o the provisions of Secuons 41954 through 41961, inclusive, of the Califor-
rua Heslth and Safety Codes.
Note: Authonty and refe cited: S
History
1. Agnendmem filed 3-3-77; effecuve thurveth day theresfier (Register 77, No.
10).

2. %nendnwm filed 5-12-83; effectve thxrueth day thereafier (Register 83, No.
).

§ 5577. Dispensing into Portable Containers.

(a) Nodelivery of any Class I or Class Il liqud shali be made into por-
table containers unless the container is constructed of metal or is ap-
proved for such use, has a tight closure and is fitted with spout or so de-
signed that the contents can be poured without spilling.

NoTe: Authonty cried: Section 142.3, Labor Code. Reference: Secuon 142.3,La-

bor Code.
History
1. Repesier of subsecuon (b) filed 9-18-80; effecuve thuruieth day thereafter
(Reguster 80, No. 38).

§ 5578. Attendance or Supervision of Dispensing.

(a) The provisions of Section 5566(a) shall not prohibit the temporary
use of movable tanks in conjuncuon with the dispensing of flammable or
combustible liquids into the fuei tanks of motor vehicles or other motor-
ized equipment on premuses not normally accessible to the public.

(b) The provisions of Sectron 5566(s) shall not prohibit the dispensing
of Class I and Class II liquids in the open from s tank vehicle to a motor
vehicle. Such dispensing shall be permitied provided:

142.3, Labor Code.
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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 1n length.

(3) The dispensing nozzlc 1s a listed sutomatic—closing type.
Note: Authonity and reference cied: Section 142.3, Labor Code.

Histomy
1. %x)wudmem filed $-12-83; effecuve thirueth day thereafier (Register 83, No.
2. ,;gmdmemﬁled 12-12-84; effecuve thirueth day thereafier (Register 84, No.
).

§ 5579. Dralnage and Waste Disposal.

() Provision shall be made in the ares where Class I liquids are dis-
pensed to prevent spilled liquids from flowing 1nto the intenor of service
station buildings. Such provision may be by grading dnveways. raising
door sills, or other equally effective means.

(b) Crankcase drainings and flammable or combustible liquids shall
not be dumped into sewers, soeams or adjoining property, but shall be
stored 1n tanks or drums outside any building unul removed from the
preguses.

§ 5580. Sources of ignition.

In addition o the previous restrictions of this Article the following
shall apply: There shall be no smoking or open flames in the areas used
for fueling, servicing fuel systems for internal 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 fucied shall be

shut off during the fueling operation except for emergency genergars, -

pumps, etc.. where continuing operation is essenual.

§ 5881. Fire Control.

Each service station shall be provided with at least one fire extinguish-
erhaving a minimum ciassification of SB. Clocated so thatan exunguish-
er will be within 100 feet of each pump, dispenser. underground fill pipe
opening, and lubnication or service room.

Article 145. Tank Storage

§ 5583. Masterials.

(a) Tanks shall be built of steel except as provided in (b) through (d).

(b) Tanks may be built of materials other than steel.

(1) If required by the properties of the liquid stored. In case of doubt.
the supplier, producer of the flammable or combustible liquid. or other
competent authonty should be consulted as to the suitability of the mate-
rial of construcuon to be used,

(2) For installation underground.

(3) If used for the storage of Class ITIB liquids aboveground in areas
not exposed to a spill or ieak of a Class I or Class I liquid. If tanks stonng
Class IIIB liquids are located where they are exposed to a spill or leak of
 Class I or Class I1 liquid. they shail 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 matenals other than steel shall be designed to specifi-
cations embodying principles recognized as good engineenng design for
the materisl used.

(d) Unlined concrete tanks may be used for storing flammable or com-
bustible liquids having a gravity of 40 degrees API or heavier. Concrete
tanks with special lining may be used for other services provided the de-
sign is in sccordance with sound engineering practice.

(¢) Special engineenng consideration shall be required if the specific
gravity of the liquid to be stored excoeds that of water or if the tanks are
designed to contain flammable or combustible liquids at a liquid temper-
ature below zero degrees F.

§ 8584, Fabrication.
(a) Tanks may be of any shape or type consistent with sound engineer-
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(b) Metal tanks shall be welded., nveted and caulked, or bolted. orcon-
structed by use of a combination of these methods.

§ 5585. Atmospheric Tanks.

() Atmosphenc tanks shall be built in accordance with approved stan-
dards of design. Atmospheric tanks may be built in accordance with:

(1) Underwnters’ Laboratones. Inc., Standard For Steel Aboveground
Tanks for Flammable and Combustible Liquids UL142-1972, Standard
for Steei Underground Tanks for Flammable and Combustible Liquds.
ULS8-1972, or Standard for Steel Inside Tanks for Oil Bumner Fuel,
ULB0-1968.

(2) Amencan Petroieum Insttute 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 Insutute Standards No. 12B, Specification
for Bolted Production Tanks, Eleventh Editon, May, 1958 and Supple-
ment I, Apnl. 1962, No. 12D, Specification For Large Welded Produc-
non Tanks, Seventh Edinon, August. 1957 and Supplement 1. March,
1965: or No. 12F. Specification for Small Welded Production Tanks,
Sixth Ediuon, March. 1968. Tanks built in accordance with these stan-
dards shall be used only as production tanks for storage of crude petro-
leum i1n otl-producing areas.

(b) Low pressure tanks and pressure vessels may be used as atmo-
sphenc tanks.

(¢) Aunosphenc tanks shall not be used for the storage of a flammable
or combustble hquid at a temperature at or above 1ts bailing pownt.

§ 5586. Low Pressure Tanks.

(a) The normal operating pressure of the tank shall not exceed the de-
s1gn pressure of the tank.

{b) Low pressure tanks shall be built in accordance with approved stan-
dards of design. Low pressure tanks may be buiit 1n accordance with:

(1) Amencan Petroleum Institute Standard No. 620. Recommended
Rules for the Design and Construcuon of Large, Welded, Low-Pressure
Storage Tanks. Fifth Ediion 1973.

2) The pninciples of the Code for Unfired Pressure Vessels. Section
VI, Division I of the ASME Boiler and Pressure Vessels Code, 1971
Ediuon

(¢) Atmosphenc tanks built according to Underwnters' Laboratones.
Inc. requirements 1n Section 5585(a) may be used for operaung pressures
not exceeding 1 psig and shall be limuted to 2.5 psig under emergency
venung conditions.

(d) Pressure vessels may be used as low pressure tanks.

§ 5587. Pressure Vesseis.
(a) The normal operating pressure of the vessei shall not exceed the de-
sign pressure of the vessel.
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(b) Storage tanks designed to 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, Amenican Society of Mechanical Engineers or the Under-
writers’ Laboratones, Inc. Standards. or if corrosion 1s anticipated be-
yond that provided for 1n the design formulas used, additional metal
thickness or surtable protecuve coatngs or linings shall be provided to
compensate for the corrosion loss expected during the design life of the
wnk.

§ 5589. instalistion of Outside Aboveground Tenks.

(a) Every aboveground tank for the storage of Class L. Class Il or Class
TIIA liquids. except those liquids with boil~over charactenstics and un-
stable liquids, operating at pressures not tn excess of 2.5 psig and de-
signed with 3 weak roof-to—shell seam or equipped with emergency
venung devices which will not permat pressures to exceed 2.5 psig, shall
be located in accordance with Table 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 1n accor-
dance with API Standard 650, or one which incorporates an mnternal all~
metal (except for scals) floaung cover with s fixed metal roof with ade-
quate venuiation at the exves of the roof. Tanks with imternal floatng
covers incorporating nonmetallic construction. such as plasucs, shall be
treated as cone roof wnks.

(b) Every sboveground tank for the storage of Class I, Class 1 or Class
IMIA liquids, except those liquids wath boil~over charsctensge.snd un-
stable flammable or combustibie liquids, opersting at pressures exceed-
ing 2.5 psig or equipped with emergency venting which will permit pres-
sures o exceed 2.5 psig shall be located in accordance with Table FL-11.

(¢) Every aboveground tank for the storage of Class 1. Class [l or Class
[IA liquids with botl-over charsctensucs shall be located in accordance
with Table FL~12.

(d) Every aboveground tank for the storage of unstable liquids shall be
located 1n accordance with Table FL~13.

(¢) Every aboveground tank for the storage of Class IIB liquids, ex-
cluding unstable iquids, shall be located in accordance with Table FL~14
except when located within a diked area or drunage path for a tank or
tanks storing a Class I or Class IT liquid. When a Class [TIB liquid storage
tank is within the diked area or drainage path for s Class I or Class [ hq-
uid, (a) or (b) shall apply.

(f) Reference munimum distances for use 1n Tables FL~10to FL-13,
inciusive.

(g) Where end failure of honzontal pressure tanks and vessels may ex-
pose property. the tank shall be placed with the longitudinal axis parallel
10 the nearest important building.

(4-1-90)
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% times Table FL-13
Toble FL-18

% times Table FL .13
Table FL 13

for
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Table FL-13

2 times Table FL-13

None
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Table FL~11

Mininan Disteace in
Feet From Minioun Distasce &t
Lise Which My B¢ Feet From Nearest Side
Aot Upon, inciuding of Any Public Way or
Drd' the Sde From Nearest important
Protectos  of 8 Public Way Silding
Protection 1% tienes Toble FL-15 i% times Toble FL 1S
for but shell not be lew but shall not be lem
Esposures  thea 85 feet then S feet
Asy Type
None 3 times Toble FL-13 1% tumes Table FL-13
but shall act be less but shall not be less
than 0 ot Y1
Table F1-12
Afiniuenn Distaace n
Feet From Froperty Abaiman Distance 0
Line Which May Be Feot From Nearest Side
St Upom, incleding of Aoy Public Way or
Nprof the Oppontr Side From \earest [portant
Tani Protection  of 2 Public Wey Auildiny
Protection % times diametes of X% times diarmster of
for tank bt need not tank but ased not
Exposures  excond 90 feet eacesd 0 foet
Floating
Rool
None Dismeter of tank but % times diameter of
nead not exceed 175 tank but need not
feet exceed X0 feet
Approved  Dismeter of tank but ¥ times ceameter of
foum or need not exceed 173 tank but need not
inerang feet excaed @0 foet
systemn
Fixed
Roof ‘
Protechon £ times dismeter of % times dissneter of
for tank but meed tank but aeed not
Exposures  mot escesd 20 feet excred 190 fest
4 times ciameter of % times dismeter of
tank but need not tank but aeed not
None esceed 350 feet exceed 190 feet

__——_—_——_———-_____——————'_—‘—'—__-————————_—_—ﬁ—
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Table FL-13
= —
Misinuw Distence &
Fewt from Propery Animexn Distunce in
Line Which May B¢ Feet fom Nearext Side
Sult Upos, lncludiing of Aoy Public Way or
Tipeof the Opposte Side From Nearsst [mportsat
Tand Protection  of ¢ Pubiic Wey Baikding
Tank prosected
with any cne
of the
followmg:
Appreved
waler spray,
Horizontal Approved  Table FL-1S but ant Not less than 25 fest
and Vertical inerong,  lews then £5 fest
Tanks With Approved
Emergency palation
Relief od
Ventiag to refrigeration.
Permit Approved
Presaure barvicade
Not in
Eacess of
L5 peig Prosection 2% times Tabie FL-1$ Not less than 50 feet
for bt 2ot less then 30 S -
Expommes  fort :
None S times Table FL 15 Not less than 100 feet
but not les than 100
feet
Tank
Protected
Wb Any One
of the
Following ¢ timmes Tohle FL-13 Not less than 50 feet
Approved  but oot lems thee
water gxey, X0 fout
Horizontal Approved
and Vertieal mertng,
Tanks With Approved
Emergency inmalation
Relief and
Venting to refrigeration,
Permit Approved
Pressure basricade
Over 28
paig
Protection 4 times Table FL-13 Not less than 100 feet
for bt 00t Joss then
Expomwes 100 foet
None § times Table FL-13 Not less than 150 feet
but not lew than

190 fost
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Tubie FL-14
Alisiwuw Dutoner » Minausn Disusre »
Fevt from Prepreny Foot bom Neurew
Line Whirh Mev br Bat Side of Any Al
Capucsty Golloms Upan. dnciedong tie Wy or hom Newrew
Oppnte Side of & imperssnt fusiding
Aubie Wer
12000 or lem s ]
1200} to 30000 10 5
0,001 to $0.000 10 10
80,001 to 100.000 13 10
100001 or more 13 13
Table FL-1S
Aminun Diture » Anins Oostasce w
Foet from Proprety Fowt from \Newrest
Linp Whirh by Br Bk Side of Amy Aiblie
Qapurity Tand Upsn. incheding the Way ar from Aewrest
GCalons Opponte Side of 2 Imperent Sudding
Pl Wev
2718 or lexs s ) )
278 to TS0 10 H -
781 to 12,000 13 s
12,001 to 30.000 ] s
30,001 to 50,000 k] 10
30,001 to 100,000 L) 13
100,001 to 500,000 [ -~}
300,001 to 1.000,000 100 s
1,000,001 to £.000.000 133 S
200000t to 3,000,000 163 L)
J3.000.00} or more 173 a0

NoTE. Authomty cited. Secion 142.3, Labor Code
STORY
1. Amendment of subsecuon (¢) and Table FL-11 filed 12~19-78; effecuve thir-

Ueth day thereafier (Register 79, No |).

§ 5590, Spa;Inq (Sheli-to-Shell) Between Aboveground
snks.

(8) The distance between any two flammable or combustible liqud
storage tanks shall not be less than three feet.

tb) Except as provided 1n (c), the distance between any two adjacent
tanks any one of which stores Class I, Class II or Class [TIA liquids shall
not be less than one—sixth the sum of their diameters. except when the di-
ameter of one wank s less than one-half the diameter of the adjacent tank,
the distance between the two tanks shall not be less than one--half the di-
ameter of the smalier tank. Tanks used only for stonng Class IIIB liquids
may be spaced as provided in (a) unless within a diked area or drainage
path for a wank stonng a Class I or Class I ligud.

{¢) Crude petroleum tanks at production facilities in isolated locations
having capaciies notexceeding 126,000 gallons (3,000 barrels), need not
be separated by more than three feet.

(d) For unstable flammable or combusuble Liquids, the distance be-
tween such tanks shall not be less than one—half the sum of their diame-
ters.
(¢) When tanksare in a diked arca containing Class I or Class II liquids,
or 1n the drainage path of Class I or Class I liquids, and are compacied
in three or more rows or 1n an pregular pattern, greater spacing or other
means shall be provided to make inside tanks accessible for fire fighting
purposes

Page

(f) The munumum separation between a hquefied petroleum gas con-
tainer and a flammable orcombusuble Liquid storage tank shall be 20 feet.
except 1n the case of flammable or combustble hquid tanks operating at
pressures exceeding 2.5 psig or equipped with emergency venting which
will permut pressures to exceed 2.5 psig in which case the provisions of
(a)and (b) shall apply. Switable means shall be taken to prevent the accu-
mulauon of flammable or combusuble hquids under adjacent hquefied
petroleum gas containers such as by diversion curbs or grading. When
flammable or combustibie hiquid storage tanks are within a diked arca.
the quefied petrolcum gas containers shall be outside the diked area and
at least 10 feetaway from the center line of the wall of the diked area The
foregoing provisions shall not apply when liquefied petroleum gas con-
tainersof 125 gallons orlesscapacity are installed adjacent to fuel o1l sup-
ply tanks of 660 gallons or less capacity.

§ 5591. Locstion of Outside Aboveground Tenks with
Respect to important Bulldings on Same

Every outside aboveground tank shall be separated from important
buildings on the same property by distances not less than those specified
in Section 5589(a) through te). whichever1s apphicable. The appropnate
distance column 1n Tables FL-10 through 15 that shall be used shall be
the one reading: “Minimum Distance in Feet from Nearest Side of a Pub-
lic Way or from Nearest Important Bullding.”

NoTe: imp buildings are those buiding g employees, flammab)
or explosives.

1017 412901
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§5592. Normal Venting for Aboveground Tanks.

{a) Atmosphenc storage tanks shall be adequateiv vented to prevent
the development of vacuum or pressure sutficient to distort the roof of
a cone roof tank or exceeding the design pressure 1n the case of other at-
mosphenc tanks. as a result of filling or emptying, and atmosphenc em-
perature changes.

(b) Normal vents shall be s1ized either in accordance with the Amencan
Petroleum Insutute Standard No. 2000, Venung Atmosphenic and Low-
Pressure Storage Tanks. 1968. or other accepted standard. or shall be at
least as large as the filung or withdrawal connection, whichever is larger
but 1n no case less than 1 1/4-inch nominal inside diameter.

(¢) Low-pressure tanks and pressure vessels shall be adequately
venied to prevent development of pressure or vacuum, as a result of fill-
ing or emptying and atmosphenc temperature changes. from exceeding
the design pressure of the Lank or vessel. Protection shall aiso be provided
lo prevent overpressure from any pump discharging into 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 one fill or withdrawal
connecuon and simultaneous filling or withdrawal can be made. the vent
s1ze shall be based on the maximum anucipated sumuitaneous flow

(¢) The outlet of all vents and vent drains on tanks equipped with vent-
g to permut pressures exceeding 2.5 psig shall be arranged to discharge
1n such a way as to prevent localized overheaung of or flame unpinge-
ment on any part of the tank. tn the event vapors from such vents are 1g-
nied

(f) Tanks and pressure vessels stonng Class LA bquids shall be
equipped with venting devices which shall be normally closed except
when venung to pressure or vacuum conditions Tanksand pressure ves-
sels stonng Class [B and IC hiquids 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
bbls capacity or less conwning crude petroieum 1n crude-producing
areas. and. outside aboveground atmosphenc tanks under 1.000 galions
capacity containing other than Class A flammable Lquids may have
open vents. (See Section 5594(b) )

(8} Flame arresters or venung devices required 1n (f) may be omutted
for [B and IC liquids where conditions are such that their use may, in case
of obstruction, result 1n wnk damage Liquid properues jusufving the
omussion of such devices include, but are not lumited to, condensauon,
corrosiveness. crystaliization, polymenzation. freezing or plugging
When any of these conditions exist. consideration may be given to heat-
ng, usc of devices emploving special matenais of construction, the usc
of liquid seals, or inserung.
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§ 5593. Emergency Relief Venting for Fire Exposure for
Aboveground Tanks.

(a) Except as provided 1n (b), every aboveground storage tank shall
have some form of construcuon or device that will rebieve excessive 1n-
ternal pressure caused by exposure fires.

(b) Tanks larger than 12,000 gallons capacity stonng Class IIB hquids
and not within the diked area or the drainage path of Class [ or Class [
hiquids do not require emergency relief venung

(¢) In a verucal tank the construction referred to in (a) may take the
form of a floaung roof. lifter roof, a weak roof-to-shell seam. or other
approved pressure reheving constructon. The weak rooi—to-sheil seam
shall be constructed to fail preferential to any other seam

(d) Where entire dependence for emergency rehief is placed upon pres-
sure rehieving devices. the total venung capacity of both normal and
emergency vents shall be enoughto prevent rupture of the shell or bottom
of the tank if vertical. or of the shell or heads if honzontal If unstable ig-
uids are stored. the effects of heat or gas resulting from polvmenzauon.
decomposition, condensauon. or self-reacuvity shall be taken into ac-
count The total capacity of both normal and emergency venung devices
shall be not less than that denved from Table FL~16 except as provided
intf) or(g). Such device may be a self—losing menhoie cover. or one us-
ing long boits that permut the cover to hft under internal pressure. or an
additional or larger relief valve or valves The wetted area of the tank shall
be calculated on the basis of 55 percent of the total exposed area of a
sphere or spheroid, 75 percent of the total exposed area of a honzontal-
tank and the first 30 feet above grade of the exposed shellarcaof a vc%_:cal
@ank. —

te) For tanks and storage vessels designed for pressures over 1 psig.
the total rate of venung shall be determined 1n accordance with Table
F1~16. except that when the exposed wetted area of the surface 1s greater
than 2.800 sq fi., the 10tal rate of venung shall be in accordance with
Table FL-17 or calculated by the following formuia

CFH = 1,107 A®%
Where
CFH = venung requirement. in cubic feet of free air per hour
A = exposed wetted surface. in square feet
The foregoing formula is based on Q = 21,000 A® ¥

f) The total emergency rehief venting capacity for any specific stabie

hquid may be determuned by the following formula.

1337

LVM

V = cubic feet of free air per hour from Table FL-16

L = latent heat of vaponzation of specific liquid in BTU per pound.
M = molecular weight of specific hquids

Cubic feet of free air per hour = V

&~ 1-901
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Toble FL-%
Wotted Ares Vorsus Cublc Fest Fras Alr Per Heur *
(147 paig and O'F.)
Sq. P CFH Sg. FY. CFH So. R CFH
0 21,100 200 £11.000 1000 $524.000
2 31,000 £50 £9.000 1200 557,000
©® 42,100 300 985,000 1.400 £87.000
0 52700 3%0 288,000 1.800 614,000
[ ¥ 63,200 400 312000 1,500 €30.000
70 T3.700 300 354,000 2.000 652.000
80 84.900 600 92,000 £.400 704.000
$0 94,800 T00 428,000 £.500 142,000
100 108,000 800 462.000 seo (e}
120 128,000 900 43000
140 147,000 1.000 524,000
160 168,000
180 190,000
200 211,000
* interpolste for intermediste values.
Tebls FL-17
Sq. P CFH Sq. P CFH
2500 742.000 9.000 1,500,000 -
3,000 188,000 10,000 2,110,000 -
3500 892,000 15,000 £.940,000 -
4,000 $66,000 20,000 3,730.000
4,300 1,100,000 £5.000 4,470,000
5,000 1,250,000 30,000 5,190,000
6,000 1,380,000 33,000 $.900,000
7,000 1,570,000 40,000 6,570,000
8,000 1.760,000

(g) For tanks contairung stable Lquids. the required ar-flow rate of (d)
ot (f) may be muluplied by the appropnate factor histed in the following
schedule when protection 1s provided as indicated. Only one factor may
be used for any one tank

.5 For drainage 1n accordance with Section 5595(b) for tanks over 200

square feet of wetted arca

.3 For approved waler spray in accordance with Standard for Water

Spray Fixed Systems for Fire Protecuon, NFPA No 15, and
drainage 1n accordance with Section 5595(b)

3 For approved insulation n accordance with (g)(1).

.15 For approved water spray with approved wsulation 1n accordance

with (g} 1) and drainage 1n accordance with Section 5595(by

(1) Insulation systems for which credit 18 taken shall meet the follow-
g performance cnieria and shall be subject 1o approval of the authonty
having junsdicuon

(A} Remaun 1n place under fire exposure conditons.

{B) Withstand disiodgment when subjected to hose stream umpinge-
ment dunng fire exposure. This requirement may be waived where use
of solid hose streams is not contemplated or would not be pracucal.

{C) Maintain a maximum conductance value of 4.0 Bru's per hour per
square foot per degree °F (Buu/hr/sq ft./ °F) when the outer insulation
Jacketor coveris ata temperature of 1.660° F and when the mean temper-
ature of the insulsuon 1s 1.000° F.

(h) The outlet of all vents and vent drains on tanks equipped with emer-
gency venung (o permut pressures exceeding 2.5 psig shall be armanged
todischarge in such s way asto prevent localized overheating of or flame
iumpingement on any part of the tank. n the event vapors from such vents
are 1gnited.

(i) Each commercial tank ventng device shall have stamped on 1t the
opeming pressure. the pressure at which the valve reaches the full open
position and the flow capacity at the latter pressurc. If the start to open
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pressure s lessthan 2.5 puigand the pressure at full open posiuonis great-
erthan 2.5 psig. the flow capacity at 2.5 psig shail also be stamped on the
venung 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 venung devices under 8 inches 1n nomu-
nal pipe size shall be determined by actual test of each type and size of
vent. These flow tests may be conducted by the manufacturer if cerufied
by a quahficd unparual observer. or may be conducted by a qualified um-
parual outside agency. The flow capacity of tank venung devices8 inches
nomunal pipe size and larger. including manhole covers with long boits
orequivaient, may be calculated provided that the operung pressure 13 ac-
tually measured. the raung pressure and corresponding free onfice area
are stated. the word “calculated ™ appears on the namepiate. and the com-
putation 15 based on a flow coeffictent of 0.5 applied to the rated onfice

(2) A suitable formuia for this calculation is.
CFH = 1.667 CAV(P, - P,)

where CFH = ventng requirement in cubic feet of free axr per hour
C¢ = 0.5 (the flow coefficient)
A = the onfice are 1n sq.1n.
P, = the absolute pressure inside the ank in inches of water
P, = the sbsolute aumosphenc pressurc outside the tank 1n
inches of water

§ 5594. Vent Piping for Aboveground Tanks.
(2) Vent piping shall be constructed 1n accordance with Article 146.
(b) Where vent pipe outlets for tanks storing Class I hquids are adja-
cent to buildings or public ways. they shall be jocated so that the vapors
are released a1 a safe point outside of buildings snd not less than 12 feet
above the adjacent ground level. In order to aid their dispersion, vapors

16-1-90)
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shall be discharged upward or honzontaily away from closely adjacent
walls Vent outlets shall be located so that flammable vapors will not be
trapped by eaves or other obstructions and shall be at icast five feet from
building openings

(¢) The mamifolding of tank vent piping shall be avorded except where
requured for special purposes such as vapor recovery, vapor conservation
or aur pollution control When tank vent piping is manifolded, pipe sizes
shall be such as 1o discharge, within the pressure lumitations of the sys-
tem. the vapors thev may be required to handie when manifolded tanks
are subject to the same fire exposure.

(d) Vent piping for tanks stonng Class I liquids shall not be manfolded
with vent piping for tanks stonng Class I or Class Il liquids unless posi-
tve means are provided to prevent the vapors from Class I hquids from
entenng tanks stonng Class I or Class III hiquids, to prevent contamina-
uon and possible change 1n classificauon of the less volatile liquid.

§ 5595. Drainage, Dikes and Walls for Aboveground
Tanks.

(a) The area surrounding a tank or group of tanks stonng Class I. Class
I or Class 1A hquids shall be provided with drainage as 1n tb). or shall
be diked as provided 1n (¢ ). to prevent accidental discharge of hiquid from
endangenng employees or facilities. Tanks stonng Class IIIB hiquids do
not require drainage or dikes

(b) Where protecuon 1s by means of a naturai or man-made drainage
system. such systems 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 drawnage system shall termunate in vacant jand or other area or
1n an umpounding basin having acapacity not smaller than that of the larg-
esttank served. This termunation area and the route of the drainage system
shall be so located that. if the flammable or combusuble biquids in the
drainage system are ignited, the fire will not seriousiy expose tanks orad-
Jowning properny

(3) The drainage system. including automatic drainage pumps. shall
not discharge to adjoining property, natural water courses. public sewers,
or public drauns uniess the discharge of flammabie or combusuble liquids
would not constitute a hazard. or the system 1s so designed that 1t will not
permut flammable or combustible iquids to be released

(c) Where protection 1s accomplished by retaining the liquid around
the ank by means of a dike. the volume of the diked area shall compiy
with the following requirements-

(1) The volumetnc capacity of the diked area shall not be less than the
greatest amount of hquid that can be released from the largest tank within
the diked area. assuming a full tank. To allow for volume occupied by
tanks. the capacity of the diked area enclosing more than one tank shall
be calculated after deducting the volume of the tanks. other than the larg-
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—ught and to withstand a full hydrostauc head.
Earthen walls 3 feet or more in height shall have s flat secton at the top
not less than 2 feet wide. The siope of an earthen wail shall be consistent
with the angle or repose of the matenal of which the wall is constructed.
Diked areas for tanks contauning Class I liquids located 1n extremely po-
rous soils may require special treatment to prevent seepage of hazardous
quanutes of liquids to low lying arcas or waterways 1n case of spills.

(3) Except as provided 1n (4) below, the walls of earthen dikes shall be
restncted to an average mntenor height of six feet above interior grade.

(4)Dikes may be mgherthan an average of six feet above intenor grade
where provisions are made for normal and necessary emergency access
1o tanks, valves and other equipment, and safe egress from the diked en-
closure.

(A) Where the average height of the dike contairung Class I liquids 1s
over 12 feet high, measured from intenior grade. or where the distance be-
tween any tank and the top inside edge of the dike wall is iess than the
height of the dike wall. provisions shall be made for normal operaton of
valves and for access 1o tank roof(s) without entenng 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 sunilar arrangements

(B) Piping passing through dike walls shall be designed to prevent ex-
cessive stresses as a resuit of settement or fire exposure. )

(C) The minimum distance between tanks and toe of the wtenor dike
walls shall be five feet.

(5) Where provision is made for draining water from diked areas.
drainage shail be provided at a uniform siope of not iess than one percent
away from tanks toward a sump, drmnbox or other safe means of disposal
located at the greatest pracucal distance from the tank. Such drains shall
normally be controlied in a manner so as to prevent flammable or com-
busuble liquids from entenng natural water courses, pubhc sewers. or
public drains, if their presence would consutute a hazard. Control of
drainage shall be accessible under fire conditons and outside the dike

16) No ioose combustible matenal, empty or full drum or barrel. shall
be permitted withun the diked area

(7) Each diked area contaiung two or more tanks shall be subdivided
preferably by drainage channels or at least by intermediate curbs in order
1o prevent spilis from endangenng adjacent tanks withun the diked area
as follows

1A) When stonng normally stable liquids in verucal cone roof tanks
constructed with weak roof-to-shell seam or approved flosting roof
tanks or when stonng crude petroleum 1n producing areas 1n any type of
tank. one subdivision for each tank in excess of 10.000 bbls. and one sub-
division for each group of tanks (no tank exceeding 10.000 bbls. capac- -
1ty ) having an aggregate capacity not exceeding 15.000 bbls R

(B} When stonng normally sisbie flammable or combustble Lid¥ids
1n tanks not covered 1n subparagraph (1), one subdivision for each tank
1n excess of 100.000 galions 12.500 bbls.} and one subdivision for each
group of tanks (no tank exceeding 100.000 gallons capacity) having an
aggregate capacity not exceeding 150,000 gallons (3.570 bbls )

(C) When stonng unstable hiquids in any type of tank. one subdivision
for each tank except that tanks instatled 1n accordance with the drainage
requirements of the Standard for Water Spray Fixed Systems for Fire
Protecuon. NFPA No. 15-1973, shall require no addiuonal subdivision
Since unstabie Liquids will react more rapidly when heated than when at
ambient temperatures, subdivision by drainage channels 1s the preferred
method.

(D) The drainage channels or intermediate curbs shall be located be-
tween tanks so as to take full advantage of the available space with duc
regard for the individual tank capaciues. Intermediate curbs. where used.
shail be not iess than 18 inches 1n height

§ 5596. Tank Openings Other Than Vents for
Aboveground Tanks.

(a) Connections for ali tank 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 shall be closed when
not gaging.

(c) For Class IB and Class IC liquids other than crude ouls, gasolines
and asphalts. the fill pipe shall be sodesigned and instalied as to mimumize
the posmibility of generating static elecmcaty. A fill pipe entening the top
of a tank shall termunate within six inches of the bottom of the tank and
shall be instalied to avord excessive vibrauon

(d) Filling and emptying connecuons for Class L. Class @I and Class
IIIA liquwds which are made and broken shall be located outside of buidd-
ings at & location free from any source of ignitson and not less than five
feet away from any building operung. Such connecuons for any liquid
shall be closed and liquid-tught when not in use and shall be properiy
identified.

Note Authonty cited: Sectson 142.3, Labor Code. Reference: Secuon 142.3,La-
bor Code.
History

1. Repesier of subsections (b) and (¢) and consecuuve relettennp of subsections
1d)=~if) filed 9=18-80; effecuve turueth day thereafier (Regisier 80, No. 381,

14-1-80)
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§ 5597. Instaliation of Underground Tanks.

(a) Excavation for underground storage tanks shall be made with due
care to avoid underminung of foundanons of exisung structures. Under-
ground tanks or tanks under buildings shall be so located with respect to
exssting building foundauons and supports that the loads carned by the
latter cannot be transautted to the tank. The distance from any partof a
tank storing Class I liquids to the nearest wall of any basement or pit shail
be not less than one foot. and to any property line that may be built upon,
not less than three feet. The distance from any part of 2 tank stoning Class
I or Class O liquids to the nearest wall of any basement, pit or property
line shall be not less than one foot

tb)Underground tanks shall be set on firm foundations end surrounded
with at least six 1nches of noncorrosive. inert matenals such asclean sand.
earth or gravel well tamped 1n place. The tank shall be placed in the hole
with care since dropping or rolling the tank into the hole can break a weid,
puncture or damage the tank or scrape off the protecuve coaung of coated
tanks. Tanks shall be covered with a miruroum of two feet of earth, or
shall be covered with not less than one foot of earth. on top of which shall
be placed a siab of reinforced concrete not less than four inches thick.
‘When underground tanks are. or are ikely to be. subjected to traffic. they
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 asphaluc concrete. When
asphaltic or reinforced concrete paving 1s used as part of the protection,
1t shall extend at least one foot horizontally beyond the outline of the tank
1 all directions.

t¢) Corrosion protecuion 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 matenals of construction

Sclection of the type of protection to be employed shall be based upon
the corrosion history of the area and the judgment of a qualified engincer.

§ 5598. Vents for Underground Tanks.

ta) Vent pipes from underground storage tanks stonng Class I liquids
shall be so located that the discharge point1s outside of butldings. 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 so located and directed that
flammable vapors wili not accumutate or travel to an unsafe locaton en-
ter burlding opemungs or be trapped under eaves. Tanks contaiming Class
1A liquids shali be equipped with pressure and vacuum venting devices
which shall be normally closed except when venung to pressure or vacu-
um conditions Tanks sionng Class IB or Class IC liquids shall be
equipped with pressure-vacuum vents of with approved flame arresters.
Tanks stoning gasoline are excmpt from the requirements for pressure
and vacuum venung devices or flame arresters provided the vent does not
exceed 3 inches in nomunal inside diameter.

(b)Each tank shall be vented through piping adequate in size to prevent
blow-back of vapor or hquid at the fill opening while tank 13 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 s jarger,
the vent line length and the tank design pressure. Vent piping sized in ac-
cordance with Table FL~18 wuli prevent the pressure in the tank from ex-
ceeding 2.5 psig.
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§ 5600
Table FL-18
Vent Line Diameters

Maximum Flow Pipe Lengin *
GPM SOFent J00 Fees 200 Feet
100 1 1/4=inch 1 VV4=inch 1 l/4=inch
200 | l/4=inch 1 1/4=inch 1 l/4~inch
300 1 l/4=inch 1 1/4-wnch 1 12-inch
400 1 V/4-uch 1 1R”-uch 2-inch
SO0 1 12~-inch I 1/2-1nch 2-1nch
600 | 12-inch 2-mnch 2-inch
700 2-inch 2-inch 2-inch
800 2-inch 2-inch 3-inch
900 2-inch 2-wch 3-inch
1.000 2~inch 2-inch 3-inch

* Vent lines of 50 feet, 100 feet. and 200 feet of pipe plus 7 elis

{c) Vent pipes from tanks stoning Class [T or Class [ liquids shall ter-
minate outside of building and hugher than the fill pipe opening. Vent out-
lets shall be above normal snow level. They may be fited with retun
bends. course screens or other devices to munumize ingress of foreign ma-
tenal.

(d) Vent piping shall be constructed in accordance with Arucle 146
Vent pipes shall be solaid asto drain toward the tank without sags or traps
1n which hquid can collect. They shall be located so that they will not be
subjecied o physical damage. The tank end of the vent pipe shall enter
the tank through the top

(¢) When tank vent piping is manifolded. pipe sizes shall be such as
to discharge. within the pressure lumutations of the sysiem. te vapors
they may be required 1o handle when mamfoided tanks are filedsimuita-
neously.

(f) Vent piping for tanks stonng Class [liquids shall not be mantfolded
with vent piping for tanks sonng Class I or Class Il liquids unless posi-
tve means are provided 1o prevent the vapors trom Class I liquids from
entenng tanks stonng Class I or Class HI liquids. to prevent contamuna-
tion and possible change 1 classification of the less volatle liquid

§5599. Tank Openings Other Than Vents tor Underground
Tanks.

(a) Connections for all tank operungs shall be hiquid—tight.

(b) Openings for manual gaging. if independent of the fill pipe, shall
be provided with & liqud-tight cap or cover. Covers shall be kept closed
when not gaging. If inside a building. each such opening shall be pro-
tected aganst liquid overflow and possible vapor release by means of a
spring loaded check vaive or other approved device.

(¢} Fill and discharge Lines shall enter tanks only through the top. Fill
lines shail be sioped toward the tank.

«d) For Class IB and Class IC liquids other than cTude ouls, gasolines
and asphalts. the fill pipe shall be so designed and installed as to oummize
the possibility of generaung static electnaity by terminating within six in-
ches of the bottom of the tank.

{e) Filling and emptying connecuions for Class L Class OorClass MIA
liquids which arc made and broken shall be located outside of buildings
ot 8 location free from any source of sgnition and not less than five feet
away from any building opening. Such connecuon forany liquid shail be
closed and liquid-ught when not in use and shall be properly denufied.

§5600. Instaliation of Tanks inside of Bulidings.
(a) Location. Tanks shall not be pernutted inside of budings except
as provided in Arucies 142, 143, 144 or 148.

14190
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0 Vents Vents tor tanks nside of buildings shall be as required 1n
Secuons 5592, 5593 5594ib) and 5598 except that emergency venung
by the usc of weak root seams on tanks shali not be permutted. Automatic
spninkler svstems designed 1n accordance with the requirements of the
Standard tor the Installauon of Sprinkler Systems. NFPA No 13-1974
may be accepted as equivalent 1o approved water spray svstems tor pur-
poses of calculaung the required air flow rates for emergency vents 1n
Secuon 5593g) Eacept for tanks contarming Class IB Liquids, vents
shall terminate outside the buildings

tc1 Vent Piping Vent piping shall be constructed tn accordance with
Artucle 146

§5601. Tank Openings Other Than Vents for Tanks inside
Buiidings.

+a) Connections tor all tank openings shall be liqud-ught

1b) Each connection 1o atank inside of buildings through which iquid
can normally flow shall be proviaed w ith an internal or an external valve
located as close as practical to the shell of the tank

1¢) Flammable or combustible bquid storage tanks located inside of
buildings. exceptin one-storv buddings designed and protected for flam-
mable or combusuble liquid storage. shall be provided with an auto-
matic~closing heat-actuated vals ¢ on each withdraw al connection below
the hiquid level. except for connections used for emergency disposal. 1o
preventcontinued flow in the event of fire in the viciruty of the tank Thus
function mav be incorporated inthe v ajve requiredin (b). and if a separate
valve. shall be {ocated adjacent 1o the vaive required in by

1d) Openings for manual gaging of Class I or Class II Lquids. if inde-
pendent of the il pipe. shall be provided with a vaporught cap or cover
Openings shall be kept closed when not gaging Each such operung for
any liquid shall be protected against hquid overfiow and possible vapor
release by means of a spnng loaded check valve or otherapproved device
Substitutes for manual gaging inciude. but are not imited 1o, heavv—dutv
flat gage glasses. magnetic. hvdraulic or hydrostauc remote reaqing de-
vices and sealed float gages

te) For Class IB and Class IC liquids other than crude oils, gasolines
anaasphalls. the fill pipe shall be so aesigned and installed as to miumyze
the possibility ot generaung stauc elecmenty by terminaung within six in-
ches ot the bottom o the tank

«f1 The fill pipe 1nstde of the tank shall be installed to avord excessive
vibrauon ot the pipe

+g: The inlet ot the fill pipe for Class 1. Class I and Class OIA hquids
shall be located outside ot buildings ar a location free from any source of
1gniuon and not less than five fect away from any owiding opening. The
et of the fill pipe for any hiquid shall be closed and Liquid-ught when
not in use. and the fill connecuon shall be property idenufied

th) Tanks stonng Class 1. Class [ and Class OIA Liquids wnside build-
wngs shall be equipped with a device. or other means shall be provided.
lo prevent overflow 1nto the building Suitable devices include. but arc
notlimited to. a float valve. a preset meter on the fill linc. a vaive actuated
by the werght of the tank contents. a low head pump which 1s incapable
of producing overtlow. or a hquid—-ught 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.

(ai Tanks shali rest on the ground or on foundations made of concrete,
masonry. piling of steel Tank foundauons shall be designed to minimuze
the possibility ot uneven setthing of the tank and to mimmaze corrosion
1n any part of the tank resung on the foundation

() When tanks are supported above from the foundations, tank sup-
ports shall be instalied on firm foundanons Supports for tanks storing
Class 1. Class [Tor Class ITIA liquids shall be of concrete. masonry or pro-
tected steel Single wood imber supports inot cnbbing) laid honzontally
may he used for outside ahoveground tanks 1f not more than 12 inches
high at their fowest point
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1¢) Steel supports or exposed piling for tanks stonng Class I. Class 0
or Class 1A hquids shall be protected by matenals having a fire resistant
rating of not less than two hours. except that steel saddles need not be pro-
tected if less than 12 inches high at their lowest point Water spray protec-
tionoritsequivalent may be used in heu of fire~resistive matenais 1o pro-
tect supports

td) The design of the supporting structure for tanks such as spheres
shall requires special engineenng consideration

(e) Everytank shall be so supporied as to prevent the excessive concen-
trauon of loads on the supporting poruon of the shelj.

1f) In areas subject to earthquakes. the tank supports and connecuons
shall be designed to resist damage as a result of such shocks

§ 5603. Sources of ignition.

In locations where flammabie vapors may be present, precautions
shall be taken 1o prevent igniuon by ehminaung or controlling sources of
1grition. Sources of 1gniuon may include open flames, Lghtning. smok-
Ing. cutung and welding. hot surfaces. fncuonal heat. sparks (stauc, eiec-
tncal and mechanical). spontaneous 1griuon, chemical and physicai-
chemical reacuons and radiant heat

§ 5604. Testing.

(a) All tanks, whether shop~bult or field—erected. shall he 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 stamp.
APl monogram. or the Listing Mark of Underwniters” Laboratones. Inc..
onatank shall be evidence of compliance with this test Tanks not mafRed
inaccordance with the above Codes shall be tested before they are placed
In service 1n accordance with good enginecring pninciples and reference
shall be made to the sections on testing 1n the Codes listed 1n Secuons
5585.55861b) or 5587ib)

ib) When the verucal length of the fill and vent pipesis such that when
filled with hiquid the static head imposed upon the bottom of the tank ex-
ceeds 10 pounds per square inch. the tank and related piping shall be
tested hydrostatcallt to a pressure equal 1o the stauc head thus umposed

t¢1In addition 1o the test called for in 1a) and 1 b). al} tanks and connec-
tions shall be tested for ughtness. Except for underground tanks. this
ughtness shall be made at operaung pressure with aur. inent gas or water
prior to placing the tank 1n service. In the case of fieid—erected tanks the
test calied for in 1a) or tb) may be considered to be the test for tank ught-
ness Underground tanks and piping. before being covered. enclosed. or
placedinuse. shall be tested forightness hvdrostaucally, or with air pres-
sure at not less than three pounds per square inch and not more than five
pounds per square inch (See Secton 5612 for testng pressure piping)

td) Before the tank 1s inttially placed 1n service. all leaks or deforma-
ttons shall be corrected in an acceplable manner Mecharucal caulking 1s
not permtted for correcung leaks in welded tanks except pin hole leaks
in the roof

te) Tanks to be operated at pressures below therr design pressure may
be tested by the applicable provisionsof (a)or (b) based upon the pressure
developed under full emergency venung of the tank

§ 5605. Protection of Tanka in Locations That May Be
Fiooded.
Where a tank 1s located 1n an area that may be subjected to flooding.
instaliation shall be 1n accordance with the provisions of NFPA No
30-1973.

Article 146. Piping, Valves and Fittings

§ 5606. General.

(a) The design. fabncauon. assembiy. test and inspecuon of piping
systems containing flammable or combustible Lquids shall be suitable
for the expecied workung pressures and structural stresses Conformuty
with the applicable sections of ANSI B31 American Nauonat Standard
Code for Pressure Piping, and the provisions of thus chapter. shall be con-
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§ 1584.4. Packaging.

No provisions of these reguiations nor the standards referenced herein
shall allow any person (o repackage any compound from the original
manufacturer's packaging umt. The manufacturer of plosophoric com-
pounds shall package and ship only in units which have been determined
10 meet the standards for shipping of hazardous

Chapter 11. Transportation of Flammable
Liquids in Cargo Tanks on Highways

NoTe: Authonty cited: Secuion 34020, Vehicle Code. Reference: Secuons 34001
o0 34102, Vehuicle Code.
History

1. Repealer of Subchapier 11 (§8 1600 through 1828) and new Subchapter 11 (88
1600-1605, 1605.1, 1605.2, 1608, 1609, 1609.1, 1610-1612, 1620~1626,
16301634, 1640-1655, 1670-1680, 1700-1719, 1750-1754, 1775-1779,
1790-1796, 1800-1803, 1825-1830. 18501857, 1870-1875, 1880-1882,
1890-1908, 1910-1917) filed 7-1-70: effecuve turueth day thereafier (Regis-
ter 70, No. 27). For prior tustory see Register 62. No. 17. (Ed. note—ongnal
regulauons filed §-22-62, designated eflecuve 8-23-62.)

2. Repeaier of Subchapter 11 (Artcles 1-18, Sections 1600-1917, not consecu-
uve) filed 7-11-85; effecuve thirveth day thereafier (Regisier 85, No. 28). For
prior tustony, 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: Secuon 11349.1, Government Code. Reference: Secuons
41954—41961, Health and Safety Code.

History
1. New Subchapter 11.5 (Secuons 1918-1918.84, pot consecuuve) filed 4-18-77
as an emergency; effecuve upon fiing (Register 77, No. 17).

2. Repealer of Subchapier 11.5 (Secuons 1918-1918.84, not consecuuve) and
new Subchspter 11.5 (Secuons 1918-1918.84, not consecuuve) filed 8~12-77
a3 an emergency; designated effecuve 8-16-77. Ceruficate of Comphance m-
cluded (Register 77, No. 33).

3. Editonal correcuon (Regaster 77, No. 51).
4. Repeaier filed 9-27-85; effecuve thirteth day thereafter (Reguster 85, No. 41).

§ 1918.1. Purpose.

These regulations establish minimum standards of fire safety for vapor
recovery syslems or components.

Any protective device or devices, including but not limited to impact
valves, shear sections, flame arrestors or automatic fire checks may be
required in addition to the components specified in these reguiations, if
in the judgement of the State Fire Marshal such additional means of pro-
tection from fire and explosion are necessary.

Nore: Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
Hisrory

1. Amendment filed 9-27-85; effective thirtieth day theresfier (Register 85, No.
41).

§ 1918.2. Scope.

These reguistions shall appiy to all gasoline dispensing equipment
containing a gasoline vapor control system when such system is required
by the California Air Resources Board orany air pollution control agency
having jurisdiction. The design. construction and installation require-
ments of such systems shall be applied uniformly throughout the State.

NoTE: Authomty cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41950 and 41960, Health and Safety Code.
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History

1. Amendment filed 11-13-80; effecuve thurteth day thereafier (Regster 80, No.
46).

2. Amendment of NOTE filed 9-27-85; effective thirueth day thereafier (Regis-
ter 85, No. 41).

§ 1918.3. Authority.
NoTE: Authonty cited: Section 11349.1, Government Code.
History
1. Repealer filed 9-27-85; efective thirueth day thereafier (Register 85, No. 41).

§ 1918.4, Velidhity.
NoTe: Authority cited: Section 11349.1, Government Code.
History
1. Repealer filed 9-27-85: effective thirueth day thereafier (Register 85, No. 41).

§ 1918.5. Local Ordinances.
Norte: Authonty cited: Secuon 11349.1, Government Code.
History
1. Repealer filed 9-27-85; effectve thurtseth day thereafier (Register 85, No. 41).

§ 1918.6. Order of Precedence.
NoTe: Authonty cited: Secon 11349.1, Government Code.
History
1. Repealer filed 9-27--85; effecuve thurueth day thereafter (Register 85, No. 41).

§ 1918.7. Violations.
NoTE: Authority cied: Secucn 11349.1, Government Code.
Hisrory
1. Repeaier filed 9-27-85; effective thirueth day thereafier (Regisier 85, No. 41).

Article 2. Definitions

§ 1918.10. “A” Definitions.
(2) ARB. “ARB™ means Air Resources Board (of California).
NoTe: Authonity cned: Section 41956, Health and Safety Code. Reference: Sec-
uons 41954, 41950 and 41962, Health and Safety Code.
Hisrony
1. Renumbering and amendment of former Secuon 1918.10 © Secuon 1918.20,
and renumbening and amendment of former Secuon 1918.20(a) 10 Section
1918.10 filed 9-27-85 effecuve thirueth day thereafter (Register 85, No. 41).

§ 1918.11. *D" Definitions.

(2) Dispensing Device. A unitassembly approved for installation con-
sisting of a power-operated pumping unit, strauners, metering devices,
valves, dispensing outlet(s) for hoses and dispensing nozzles designed to
stop the discharge of liquid automatically when the control level of the
dispensing nozzie is released.

(b) Dupennng Nozzle. A regulating mechanism with spout approved
for installation in conjunction with a “dispensing device” which controls
the flow of gasoline into fue] tanks, and returns vapors to an underground
tank.

Norte: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41954, 41950 and 41962, Health and Safety Code.
History
1. Reoumbering and amendment of former Section 1918.11 10 Section 1918221,
and repumbenng and amendment of former Secton 1918.20(d) w Sectuon
1918.11 filed 9-27-8S; effecrive thirteth day theveafier (Register 85, No. 41).

$1918.12. *F" Definitions.

(2) Flame Arrestor. A device approved for installation in piping carry-
ing a flammable vapor/air mixwmre, to prevent flame travel beyond the
point of installation of the device.

Nore: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956, 41950 and 41962, Health and Safety Code.

HistomY
1. Renumbering and amendment of former Section 1918.12 10 Section 191822,

snd renumbering and smendment of former Secvon 1918.20(1) to Section
l9ll.lzﬁhd9-27-ls effective thirtieth day thereafter (Register 85, No. 41).

§ 1918.13. “G” Definitions.
(a) Gasoline. Sec Section 41950(c), Health and Safety Code.
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NoTe Authonty eited. Secton 41956, Health and Safety Code. Reference: Sec-
vons 41956, 41950 mnd 41962, Health and Safety Code.
History
1. Renumbenng and amendment of former Section 1918.13 1o Secuon 1918.23,
and renumbening and amendment of former Secuon 1918.20(g) © Secuon
1918.13 filed 9-27-85; effecuve thurtieth day thereafier (Register 85, No. 41).

$ 1918.14. “1" Definitions.

(8) Impact Valve. A device approved for installation in piping which
automaucally closes by the activation of a fusible link through exposure
to fire or severe physical impact. or both.

Note Authonty cied: Secuon 41956, Heslth and Safety Code. Reference: Sec-
uons 41956, 41950 and 41962, Hall.llk: and Safety Code.
STORY

1. Renumbering and amendment of former Section 1918.14 10 Secton 1918.24,
and renumbenng and amendment of former Secuon 1918.20(i) o Secuon
1918.14 filed 9-27~85; effecuve durueth day thereafier (Register 85, No. 41).

§ 1918.15. “L” Definitions.

(8) Labeled. “Labeled™ shall mean Systems or components beanng the
label. symbol, or other identifying mark of a testing laborstory approved
by the State Fire Marshal, or the labe] of the State Fire Marshal.

NotE: Authonity cited: Secion 41956, Health and Safety Code. Reference: Sec-
uons 41956, 41950 and 41962, Heaith and Safety Code.
History
1. Renumbering and amendment of former Secuon 1918.15 to Secuon 1918.25,
and renumbening and amendment of former Secuon 1918.20(1) w Secuon
1918 15 filed 9-27-85; effecuive thiruieth day thereafier (Regster 85, No. 41).

§ 1918.16. “N" Definitions.
(a) Nozzle. See dispensing nozzie.

Note Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41954, 41950 and 41962, Health and Safety Code.
History

1. Renumbening of former Secuon 1918.16 to Secuon 1918.26, and renumbening
mnd amendment of former Secuon 1918.20(n) 10 new Secuon 1918.16 filed
9-27-85; effecuve thurueth day thereafier (Reguster 85, No. 41).

§ 1818.17. “U” Definitions.

(a) Uniform Fire Code. The 1982 edition of the Uniform Fire Code.
Copies available from I.C.B.O., 5360 South Workman Mill Road, Whit-
uer, CA 90601.

NoTe: Authonty cited: Secuon 41956, Health and Safety Code. Reference: Sec-
ton 41956, Health and Safety Code.
History

1. New secuon filed $-27-85; effectve thirueth day thereafier (Register 85, No.
41).

§ 1918.18. “V” Definitions.

(a) Vepor Recovery System. See Section 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 emitted during dispensing operations.

(c) Vapor Assist System. A system whereby mechanical and/or chemi-
cal means are used to capture and retain, with or without processing, gas-
oline vapors emitted 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 valves,
inline check valves, and dispenser flow regulators.

NoTe: Autbonty cited: Section 41956, Health and Safety Code. Reference: Sec-
tons 41954, 41950 and 41962, Health and Safety Code.
Hisrory
1. Renumbermg and amendment of former Section 1918.20(v) to Section 1918.18
filed 9-27-85 effectsve thurtieth day thereafier (Register 85, No. 41).

Article 3. Application for Certification

§$ 1918.20. Application.
(a) Original. Any manufscturer desiring the certification and listing of
any gasoline vapor recovery system ar component part shall submit a
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completed application for evaluaton and certification to the State Fire
Marshal on forms provided by hum. 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 centified system or component shall submit a compieted applica-
tion for revision to the State Fire Marshal on forms provided by him. Such
form shall be accompanied by the fee for evaluation and ceruficauon as
prescribed in Section 1918.25.

NoTe Authonty cited: Secuon 41956, Health and Safety Code. Reference: Sec-
uons 41955, 41958, Health and Safety Code.
History
1. Renumbering snd amendment of former Section 1918.20(a) to Secuon
1918.10, Secuon 1918.20(d) to Secuon 1918.11, Secuon 1918.20(f) 10 Secuon
1918.12, Secuon 1918.20(g) to Secuon 1918.13, Secuon 1918 20(1) 10 Secuon
1918.14, Secuon 1918.20(1) to Section 1918.15, Secuon 1918.20(n) t Secuon
1918.16 and Section 1918.20(v) 0 Secuon 1918.18, and renumbenng and
amendment of former Section 1918.10 10 Section 1918.20 filed 9-27-85; ef-
fecuve thirueth day thereafier (Regzster 85, No. 41).

§ 1918.21. Required Submissions for Certification.

(2) In addition to the application and fee required by this subchapter
the State Fire Marshal may require that sampie specimens, taken from
regular production, be submitted to him for evaluation. The State Fire
Marshal may require the assembly or erection of a sampie specimen for
evaluauon purposes.

The applicant shall assume all responsibility relating to the assembly
or erecion of such specimen, inciuding but not hmited 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,
dispose of any specimen submitted to him following the 60 day notifica.
ton.

(b) Every application for evaluation and certification of a gasoline va-
por recovery system or component part which is required by these reguia-
tions to be tested, shall be accompanied by a test report issued by an ap-
proved testing organuzation. Technical data shall be submitted wath any
spplication when required by the State Fire Marshal. Each application for
an evaluation snd certification of a gasoline vapor recovery system or
component shall be accompanied by black-line drawings suitable for re-
production.

(c) Specimens submitted to laboratories for testing shall be from regu-
lar production. Acceptance for certification will not be considered on the
basis of any examination of hand made equipment or products.

(d) The State Fire Marshal reserves the right to publish all or any part
of any test report ortechnical data submited to him and relating to a gaso-
line vapor recovery sysiem or component. Manufacturing processes, in-
gredients or compounds of matenals or equipment shall not be maners
of public record.

NoTe: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41955 and 41958, Health and Safety Code.
History

1. Resumbermg and amendment of former Section 1918. llecamlMl.Zl
filed 9-27-85; effectrve thirtieth day theresfier (Regiser 85,

§$1918.22. Labels.

(s) Every gasoline vapor recovery 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 a conspicuous location and
shall be attached by the manufacturer during production or fabrication.
Excernons:

(1) Systems or components which bear the label of =n approved testing arganizs-
umpmﬂedmd:mmumemdmfmymdbem

and workmanship dunng fabrication and assembly.
O e o S e el e
&
Wanpo:‘bkh?&ammaa-ﬂ'mm :
m means mﬂm

reasonsbly identified. by which -

(b) Labels shall be of sufficient size to render all dats specified thereon,
clear and legible.
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(c) Labels shall be of a contrasung color to the matenal or equipment
to which 1t 1s attached.

(d) Labels shall be produced or obtained by the manufacturer and such
label shall be of the following configuration:

(1) Insen 1n the top scroll the name and address of the manufacturer.

(2) In the first bottom scroll insent the ceruficanon number 1ssued by
the State Fire Marshal and all other data as may be specified by the State
Fire Marshal dependent upon 1ts intended use.

{3) Insert1n the bottom scroli the tem cerufied. Examples: “Flame As-
restor ' —"lmpact Valve.”

(¢) Labels may be of any durable material and shall be antached to the
cenified systems or component in such 2 manner that any removal will
cause destucuon of the label.

(f) Prior to the use of any label, the manufacturer shall submut to the
State Fire Marshal a sample of each label intended to be used with any
cerufied system or component. Labels shall not be used unul wninen ap-
proval has been received from the State Fire Marshal.

(8) No person shall attach any label conforming to the provisions of
this section to any system or component which is not cerufied by the State
Fire Marshal.

NoTe: Authonty cited: Secuon 41956, Health and Safety Code. Reference: Sec-
tions 41958 and 41960, Health and Safety Code.
History

1. Renumbermg and amendment of former Secuon 1918.12 10 Secuon 1918.22
filed 5-27-85; eflecuve thurueth day therearier (Reguster 85, No. 41).

§ 1918.23. Approved Testing Orgeanization.

(a) For the purposes of this arucie, an approved testing organization
shall mean any person, firm, corporation or associstion which conforms
to all of the following:

(1) Equipped or has access to facilities which are equipped to perform
tests in accordance with required test procedures.

(2) Employment of personnel who are qualified for testing. Evidence
of such qualifications may include persons possessing registration as a
Professional Engineer.

(3) Approved by the State Fire Marshal. Persons, firms, corporations,
or associstions desiring approval as a testing organization may initiate &
request and present to the State Fire Marshal evidence of their qualifica-
tions which in the judgment of the State Fire Marshal is sufficient to grant
approval.

Approval as a testing organization shall not be granted to any person,
firm. corporation, or association for the purpose of conducting tests of
matenals or equipment manufactured, sold, or similarly processed or
handled by such person, firm. corporation or association.

NoTe: Authorty ened: Secuon 41956, Health and Safety Code. Reference: Sec-
tioo 41958, Health and Safety Code.
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History
1. Renumbenng and amendment of former Section 1918.13 10 Secuon 1918.23
filed 9-27-85; effecuve thurueth day thereafter (Register 85, No. 41).

§ 1918.24, Testing Equipment.

(a) Testing equipment used or intended 10 be used to determine a gaso-
line vapor recovery system or component’s comphance with State Fire
Marshal vapor recovery requirements shall be inspected and evaluated
by the State Firc Marshal to determine conformance with required condi-
tions for such tesung equipment as set forth in the appropriate test stan-
dard.

(b) All testing equipment shaJl be maintained in good repair devoid of
any defect which would affect the certification of any system or compo-
nent to be tested.

(¢) Any tesung organization which desires State Fire Marshal approval
shall be liable for the necessary advance arrangements for all costs in-
curred by one representative of the State Fire Marshal in conducung any
service rendered under Section (a) above.

Note Authonty cited: Secuon 41956, Health and Safery Code. Reference: Sec-
uon 41958, Heaith and Safety Code.
History
1. Renumbenng and amendment of former Secuion 1918.14 to Secuon 1918 24
filed 9-27-85; effecuve thurueth day thereafier (Register 85, No. 41).

$1918.25. Foes.

Each appiicaton for cerufication shall be accompanied by fees estab-
lished by this secuon.

(a) The fee for evaivating any system and component shall be as fol-
lows:

(1) System (w1th or without processing including processing equip-
ment i.c.. incinerator, refrigeration unit, carbon canisters, electrical con-
trois —$100.00.

(2) Components (flame arrestors, pressure/vacuum valves, impact
valves, dispensing nozzies, sutomauc fire checks, and similar de-
vices)—$50.00.

(b) Certification Fees. The fee for cernfication of systems or compo-
nents—$35.00.

(c) Evaluauon and certification fees shall be submitted with each
application for evaluation and ceruficauon. If the system or component
is not found to be in conformance with the provisions of these regulations,
the ceruficaton fee will be returned to the appiicant. The evaiuation fec
will be retained by the State Fire Marshal w offset the costs incurred for
evaluaton of the submitted system or component.

Note: Authonity cited: Secuon 41956, Health and Safety Code. Reference: Sec-
ton 41961, Health and Safety Code.
History
1. Renumbening and amendment of former Secion 1918.15 to new Secuon
1918.25 filed 9-27-85; effective thrrueth day thereafier (Regisier 85, No. 41).

§ 1918.26. Vioistions.

No person, firm, corporation or associstion shall knowingly or inten-
tionally represent any system or componentas being centified by the State
Fire Marshal when such system or component is not so certified.

Norte: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tion 41958, Health and Safety Code.

Hisromy
1. Renumbering and amendment of former Section 1918.16 10 new Section
1918.26 filed 9-27-85; effectve thirticth dsy thereafier (Repusier 85, No. 4]).

Article 4.

§ 1918.30. Dispensing Nozzies.
Dispensing nozzles shall be tested in accordance with applicable pro-
visions of this subchapter.
Note: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.
Hisrory

1.A:)-ndmmmed9-z7-ss;¢n'mmmaymﬁ=m!sma
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§ 1918.37

$ 1918.31. Vapor Check Vaives.

Vapor check valves shall be provided in the vapor retumn line from each
dispensing outiet to prevent the discharge of vapors when the hose nozzle
valve 1s 1n 1ts normal non—dispensing posiuon. Such vapor check valves
shall be tested 1n accordance with applicabie provisions of this subchapt-
er

NoTE. Authonty ¢cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.

History

1 Amendment filed 5-27-85:; effecuve thrrueth day thereafter (Register 85, No.
41)

§1918.32. Fuel Shut Down.

Means shall be provided to shut down fuel dispensing in the event the
vapor remurn line becomes blocked in any manner that can cause a force-
ful eyecuon of hquid.

NoTE Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Heaith and Safety Code.

Histonry

1. Amendment filed 9-27-85; effecuve thrueth day thereafier (Reguster 85, No.
41).

$ 1918.33. Shear Sections.

Where vapor retum piping 1s inside the dispenser enclosure or where
1t may umpair the effective operation of an impact vaive in the liquid pipe.,
a shear secuon shall be properly installed in the vapor return piping at the
base of each dispenser. Properly installed means the shear secuon 1s
mounted flush (plus/minus 3/4" ) with the top of the surface upon which
the dispenser 1s mounted. Shear sections shall be tested in accordance
with applicable provisions of this subchapter.

NoTE Authonty cited' Secuon 41956, Health and Safety Code. Reference: Sec-
tons 41956 and 41958, Health and Safety Code.
History

1. Amendment filed 3-27-85; effectuve thirueth day thereafier (Register 85, No.
41

§ 1918.34. Impact Vaives.

Impact valves shall be tested in accordance with the applicable provi-
sions of this subchapter. Impact valves shall be properly installed in all
gasoline carrying piping when supplied by a remote pump and ngidly
mounted at the base of each dispenser. Properly installed means that the
shear secuon of the impact valve 1s mounted flush (plus/muinus 3/4* ) with
the top of the suriace upon which the dispenser is mounted.

NoTte Authonty cited. Secuon 41956, Health and Safety Code. Reference: Sec-
tons 41956 and 41958, Health and Safety Code.

History
1. Amendment filed 9-27-85; effecuve thrrueth day thereafiter (Regisier 85, No.
41

§1918.35. Plping.

Piping shall comply with the following:

(a) Non—metallic piping, if used, shall be installed in accordance with
the manufacturer’s installation instructions.

(b) All vapor rewurn piping and tank vents shall be installed 30 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 maintained so as to pre-
clude the blocking of the vapor retumn 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 connection. and at the base of the
vent niser where it fastens to a building or other structure. When a swing
joint is used in & riser containing a shear section, the riser must be rigidly
supported.

(d) Tank vent pipes two inches or less in nominal inside diameter shall
not be obstrucied by any device uniess the tank and its associated piping
and other equipment is protected to limit back pressure development to
less than the maximum working pressure of the tank., its associated piping
end other equipment. Protection shall be afforded by the instailation of
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one of the following approved items: Pressure/vacuum vents, rupture
disks or other tank venung devices installed in the tank vent pipes.

(¢) Tank vent pipes shall terminate 1nto the open atmosphere and shall
be at least 12 fect above the adjacent ground level. The outlet shall vent
upward or honzontally and be located 5o as to eliminate the possibility
of vapors accumulating or traveiing to a source of ignition or entening 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 capacity of manifolded
vent piping shall be sufficient to hmit back pressure development to less
than the meximum working pressure of tanks, associated piping and other
equipment when two tanks are filled simultancously.

(g) Vent pipes shall be adequately supponed throughout their length.
When they are supporting weights 1n addition to their own, additional
supports may be required.

(h) Piping systems servicing vapor balance recovery systems, installed
after September 1, 1977 shall be pneumatically tested to 75 psig. Test
pressure shall be maintained for at least 30 minutes, with the system
sealed. and with a pressure joss not to exceed 3 psig.

(j) When there is any indication of & leak in an existing underground
storage tank or piping system, the system shall be tested in accordance
with and shall meet the cniena of Section 79.605 of the 1982 Uniform
Fire Code.

(k) Vapor pipes shall enter tanks only through the top of the tank. The
end of vapor pipes shall notexiend into the tank more than one inch. Float
check valves stiached to such vapor pipes may extend into the tank with-
out distance restrictions.

NoTe Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
tons 41956 and 41958, Heaith and Safety Code.
History

1. Amendment of subsecuon () filed 11-13-80; effectuve thirtieth day thereafier
(Reguster 80, No. 46).

2. 4Amemimem filed 9-27-85; effecuve thirueth dsy thereafter (Regiser 85, No.
1).
§$ 1918.36. Tank Openings.

All tank openings, other than vent pipe openungs, shall comply with the
following:

(a) Vapor recovery operungs shail be protected against vapor releasc
by means of exther & spnng-loaded check valve, dry-break connecuon
or other approved device. Combinaton fill and vapor recovery opemings
shall be protected against vapor release unless connection of the liquid
delivery pipe to the fill pipe sumuitancously 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 properiy
identified as to its funcuon.

(c) Separate fill pipe openings and vapor recovery openings shall be
of different sizes, or the hose connection utilized shall be incompatibic
30 a8 to eliminate the possibility of cross connections.

NoTe: Authonty cited: Section 41956, Health and Safery Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

Hisrory
1. :ln):dnmﬁhd 9-27-85; effective thirtieth day thereafier (Regiswer 85, No.
§ 1918.37. Gasoline Storage Tanks.

Gasoline storage tanks used in conjunction with vapa'ucovery sys-
tems shall comply with Sections 79.601 through 79.605 of the Uniform
Fire Code, 1982 Edition.

Excernons: Specific requirements set forth in thus subchapter shall take prece
dence over requirements set forth in the Uniform Fire Code. See&eaml9186
Norte: Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 snd 41958, Health and Safety Code.

History

1. ::l)aﬂmunﬁhd 9-27-85; effectrve thirueth day thereafier (Register 85, No.
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BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 19

Articie 4.5. Installation—Vapor Balance
Systems—With Processing

NoTe Authonty ened: Secuon 11349.1, Government Code.

History

1. Repealer of Arucie 4.5 (Section 1918.40) filed 9-27-85; effecuve thirueth day
thereafter (Reguster 85, No. 41).

Article 5. Installation—Vapor Recovery
Systems—With Processing

§ 1918.60. General.

In additon to the requirements set forth in Article 4, Vapor Recovery
Systems—With Processing shall install the following equipment and
shall comply with the requirements set forth for equpment locaton,
mounung and protection.

NOTE Authonty cited: Secuon 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
Hisrory
1. Repesier of former Arucle S (Secuons 1918.50-1918.58), including renumber-
ing of Secuon 1918.55 to Secuon 1918.61. and renumbering of former Arucle
£.5 (Secuons 1918.60-1918 64) 10 new Arucie 5 (Secuons 1918 60-1918.65)
filed 9-27-85; effecuve thurueth day thereatier (Regusier 85, No. 41).

§ 1918.61. Flame Arrestors.

If the operauon of the system will produce a flammable mixture in the
piping which will carry it o the storage tanks. an approved flame arrestor,
tested in accordance wath the applicable provisions of Arucle 7, shall be
properly instalied 1n vapor rewurn piping between the shear secuon and
the storage tank.

Excerrion: An approved automatc {ire check may be msualled m Leu of an wp-
proved flame arrestor.
NoTE Authonty ciied: Secuon 41956, Health and Safety Code. Reference: Sec-
vons 41956 and 41958, Health and Safety Code.
History
1. Renumbening and amendment of former Secuon 1918.61 10 Section 1918.62,
md renumbermg of former Secuon 1918.55 1o Secuon 1918.61 filed $-27-85;
effecuve thurueth day thereafter (Register 85, No. 41).

§ 1918.62. Automstic Fire Checks.
Posiuve means of automanc isolation of tanks may be requured in va-
por rewurn piping to prevent flashback from reaching the tanks.

Norte: Authonty cited: Secuon 41956, Health and Safety Code. Reference: Sec-
vons 41956 and 41958, Health and Safety Code.
History
1. Renumbenng of former Secuon 1918.62 10 Secuon 1918.63. and renumbering
and amendment of former Secuon 1918.61 to Secuon 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 structural steel supports or other noncombustible foundations.

Note Authonty cited: Section 41956, Health and Safety Code. Reference: Sec-
tons 41956 and 41958, Health and Safery Code.
History
1. Renumbenmg of former Sectson 1918.63 to Section 1918.64, and remumbering
of former Secuon 1918.62 to Secuon 1918.63 filed 9-27-85; effecuve thirueth
day thereafier (Regaster 85, No. 41).

§ 1918.64. Processing Equipment Locstion.

(a) All ignition sources of vapor processing equipment shall be located
not less than 18 inches above 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 linc which may be built
upon.

Excernions:
(1) Nothmg m this secoon shall prohibit roof mounted equipment.

C.5-6

(2) When reduction of the requured 50 feet clearance from the fuel transfer area
Is necessary, as delerruned by the enforcing authonity, igruuon sources of va-
por processing units shall be msuiled 1o contormance with the foliowing sbie:

Cloar ]
Distance Height
Awvailable Above grade

() (Inches)
50 18
40 0
30 4
20 48

When the minimum 20 feet required distance, as specified in the above
table, cannot be obtained because of site configurauon a minimum height
of 12 feet from any 1gnition source shall be provided for the equipment,
or construcuon enclosure requurements as set forth in (c) of this section
shall apply.

In no instance shall any cargo tank be permutted within the minimum
20 foot clearance during delivery operauons.

(b) When the processing unit locauon site is lower than the tan fill
opening orthe top of the dispenser 1siand. the dufference in elevauon shall
be added 10 the elevation requurements set forth 1n ta) of this section.

(c) When the required 10 foot distance to an adjacent property line
which may be built upon cannot be obtained. an open-top enclosure of
not less than 2-hour noncombustible firc—resisuve construction which
shall extend from the mounting base or siab to an elevation not less than
18 inches higher than the highest elevation of the processing equipment
shall be provided on the property line side. Doors installed in the enclo-
sure walls shall be of noncombustble construction including the door
frames. Ventilauon openings, except in the property line wall, shall be
provided at siab jevel to eliminate the accumulation of flammable vapors
within the enclosure as deemed necessary by the enforcing authority hav-
ing jurisdicuon.

(d) Where site configuration makes adherence 1o equipment location
elevation requirements unpossible or impracucable and the equipment
is located below grade or within roofed enclosures, such below grade or
roofed srea shall be provided with mechanical ventlation providing not
less than 6 complete air changes per hour atall times. All such equipraent
shall meet Class 1, Division | requirements as set forth in Part 3, Title 24,
CAC.

Norte: Authorty cited: Section 41956, Heaith and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
Hisrory
1. Repumbering and amendment of former Section 1918.64 Section 1918.65,
and renumbenng of former Section 1918.63 to Secuon 1918.64 filed 9-27-85,
effecuve thirueth day thereaster (Register 35, No. 41).

§ 1918.65. Vapor Processing Unit Protection.

Fences, bumper posts and other control measures, as determined by
the authority having jurisdiction, shall be provided to protect vapor pro-
cessing unit installations sgainst tampering, trespassing, and vehicular
traffic. The area shall be kept clear of combustible materials of any nature
within 10 feet of the vapor processing unit installation uniess the unit is
enclosed as specified in (¢) of Section 1918.64.

NoTE: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 snd 41958, Health and Safety Code.
History

1. Repumbering and emendment of former Secvon 1918.64 0 Section 1918.65
filed 9-27-85; effective thirtieth day thereafier (Register 85, No. 41).

Article 6. Electrical

§ 1918.70. Electrical Requirements. )
(2) General. All electrical equipment and wiring shnll_cqmply with the
requirements set forth in Part 3, Title 24, California Administrative Code.

14 1-90}



Title 19

State Fire Marshal

§1918.84

(b) Emergency Pump Cut-Off. All eiectncally energized vaporcollec-
toneguipment shall be directly connected 1o, and controlled by.an emer-
gency pump cut—off swich.

(¢) Cut~Off Swich Locauon. The emergency pump cut—off switch
shall be located in a readily accessible and clearly visible locauon. out-
side of any enciosure. wathun 75 feet of but no closer than 15 feet to any
gasoline dispenser.

¢d)Labeling. The emergency pump cui~off switch shall be clearlyand
legibly labeled as to 1ts function.

NoTE Authonty cited: Secuon 41956, Hesith and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.
Hisrory

1. Amendment filed 9-27-85; effecuve thrrueth day thereafier (Reguster 85, No.
41).

Article 7. Standards for the Certification of
Gasoline Vapor Recovery Equipment

$ 1918.80. Scope.

This standard arncle represents the minimum basic requirements for
the construcuon and operaung performance standards of gasoline vapor
recovery equipment for purposes of approval and ceruficauon by the
Sute Fire Marshal. The summum design, construction and operaung
performance standards set forth herein are those deemed as necessary to
provide a reasonable degree of safety from fire and explosion in confor-
mance Lo the reguiations adopted by the State Fire Marshal pursuant to
Secuon 41954 through 41961. inclusive, Heaith and Safety Code. and
when apphicable shall be reported on in therr entirety by approved tesung
laboratones.

NoTe. Authonty crted: Secuon 41956, Health and Safety Code. Reference: Sec-
bons 41956 and 41958, Health and Safety Code.

Hisrory

1. Amendmem fiied 9-27-85; effective thrueth day thereafier (Register 85, No.
41).

§ 1918.81. Test Reports.

The report shall include failure analysis engineering data, wiring dia-
grams. operaung and mainenance manuais and photographs, together
with the tests performed and the results thereof.

The reports shall include the catalog number or other readily idenufi-
able marking, the laboratory test report number and date. Such individu-
ally tested components of a system when installed in combination with
other components shall be subjected to the performance standard tests to
determune therr suitabulity for use in combinauon with other component
parts or equipment.

NoTe Authonty cied: Sectuon 41956, Health and Safety Code. Reference: Sec-
uons 41956 and 41958, Health and Safety Code.

History

1. New NOTE filed $-27-85; effectve thireth day thereafler {Reginer 85, No.
al).

§ 1918.82. Equipment Standards.

(8) 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 Underwniters Laboratories, Inc., 333
Pfingsien Road, Northbrook, IL 60062, and as approved by the State Fire
Marshal.

(2) Hose Nozzie Valves. Hose nozzie valves used in conjunction with
gasoline vapor recovery systems shall be tested in accoriance with the
requirements of U.L. Standard 842, avaiiable from Underwriters Labora-
tones. Inc., 333 Pfingsien Road. Northbrook, IL 60062, and as approved
by the Siate Firc Marghal.

C.5-7

{3) Carbon/Charcoal Canisters. Carbon/charcoal canisters ualized in
gasoline vapor recovery systems shall withstand. without failure, a test
pressure of plus or minus 150% of the maximum operaung pressure. The
canister matenal shall also be able to withstand temperatures created by
the materials contained therein.

(4) Pressure Regulators. Gasoline vapor pressure regulators utilized in
8 vapor recovery system shall be approved for the intended use.

(5) Ignition Controls. Ignition controls including, but not limited to,
such devices as flame detectors, flame sensors, igmuon transformers.
electneal 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 sysicms shall be approved for therr 1n-
tended use.

(7) Pressure/Vacuum Valves. Pressure/vacuum valves utilized in gas-
olinc vaporrecovery systems shall be approved by the State Fire Marshal
for their intended use.

(8) Intenal Explosion/Ignition Test The processing unit shall be sub-
Jected to aseries of internal explosion/ignition tests, during performance/
operauon safety testing, such that ignition of an explosion air/gasoline
vapor mixmre occurs within the confines of the processing unit piping
The expiosion shall not propagate bevond the inlet Flame Arrestors).
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 unitand the remeinder of the installation. and be-
tween the processing unitand the storage tank. The operating funcuon of
the urut, shall not be impaired as a result of such tests. Adequate scnsors
shall be utilized to insure that: (1) an explosive gasoline/air vapor muxture
was present: (2) that an ignition of the vapor muxture 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 determined necessary by the State Fire Marshal.

Norte: Authonty ented: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 and 41958, Health and Safety Code.

History

1. Amendment filed 9-27-85; efiecuve turueth day theresfier (Regster 85, No.
41).

§ 1918.83. Structural Integrity.

(a) Wind Loads. The completely sssembled vapor processing unit
shall be subjected to & wind Joading velocity of not iess than 60 MPH for
a period of not Jess 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 poruons of the assembled vapor processing
unit, which may be stepped upon, shall be subjected to a dead load test
of not Jess than 200 pounds. At the conclusion of such loading there shall
be no evidence of damage to the unit. platform. structural frame or
plumbing or their function.

Note: Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
tions 41956 end 41958, Health and Safety Code.
History

1. New NOTE filed 9-27-35; effective thirticth day thereafter (Regisier 85, No.
41).

§1918.84. Drop Test.

Thecomplete processing unit and its platform (base) shall be subjected
to four drop tests. The drop tests shall consist of sequentially raising each
side of the base not less 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.

!.Wcm'; Authority cited: Section 41956, Health and Safety Code. Reference: Sec-
Bons 41956 and 41958, Health and Safety Code.
Hisromy
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NOT APPLICABLE CSFM Listing Valid Thru June 1989

% Certification Number GVRC 005:007:031

COAXIAL EMERGENCY BREAKAWAY COUPLING

LISTEE=======x 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 liquid 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 scuff guard.

Maximhim:break force of the coupling shall be cast on body half
and siik-=screened on scuff guard..

A tag ié&go beywired to each coupling warning that prior to
installation,.'{t 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

CERTIFICATION- Certified for use with approved coaxxa% ‘Hose.
assemblies where breakaway protection is desired. !} S Tl
‘ ‘ .
This coupling is approved for use with leaded or unleaded -
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 HEALTH AND SAFETY CODE.

A CSFM REPORT IS8 NOT TO BE CONSTRUED A8 REPRESENTING AEETHETICS
OR ANY OTHER ATTRIBUTES NOT SPECIFICALLY ADDRESSED NOR AN
ENDORSEMENT OR RECOMMENDATION FOR USE OF THE SUBJECT REPORT.

THIS CERTIFICATION I8 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 POSSESS TEST FACILITIES TO MAKE AN INDEPENDENT VERIFICATION.

Date Issued: April 16, 1991 By:
Deputy State Fire Marshal




STA}E\‘@RE MARSHAL rpplication for
{ evaluaticn and certification or
revision of vapor recovery
Lo not write in this space Do not write in this space
subject Now___________ Cko-mooa____________ "
Cormpany lo. Pate
Item No. S
ROC No.
MANUFACTURER ADDRESS
CITY STATE ZIP CODE

Application is hereby made for evaluatiocn and certification of a gasoline
vapor recovery system[] or conponent[] . A brief cdescription of the iter

covered by this applicaticn including model number, shall be providzd on
the reverse side.

All zpplications shall be accompanied by an evaluation fee znd a
certification fee, except that applications for revisiorns which do no-

require evaluation of a test report or technical data may be accompanied
by & revision fee only.

FEE SCHEDULE

SYSTEH EVALUATION-$100.00 (PLEASE MARK APPROPRIATE BOXES)
[0 BALANCE W/0O PROCESSING [JBALANCE WITH PROCESSING [JASSIST 17/0 PROCESSING

[J ASSIST WITHE PROCESSING [OJOTHER (DESCRIBE)

COMPONENT EVALUATION-$50.00

[ODISPENSING NOZZLE O FLAME ARRESTOR OFIRE CHECK (AUTOMRTIC)
[0 IMNPACT VALVE OOPRESSURE/VACUUM VALVE [JOTHER (DESCRIBE)
CERTIFICATION-$35.00 REVISION

[J SYSTEHM ‘CJCOMPONENT COSYSTEM ($50.00) [JCOMPONENT ($25.00)

We hereby waive any rights and immunities reserved for confidential
information in-so-far as publication by the State Fire Marshal of
qualifying test results are concerned.

SIGNATURE (REGISTERED OWNER, RESPONSIBLE COMPANY OFFICER OR AUTHORIZED
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
Ccalifornia Air Resources Board's
"Gasoline Facilities Phase I & II"
Technical Manual compiled under the
Compliance Assistance Program.

Section D.2 List of all CARB Phase II Executive
Oorders.
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.0O. Box 2815

Sacramento, CA 95812



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

Do 1"1
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600 Gasoline Marketing And Distribution 600

Gasoline Facilities Phase [ And I1 LEGAL REQUIREMENTS

Gasoline Facilities Phase I And 11 LEGAL REQUIREMENTS

603.2 PHASE 11 VAPOR RECOVERY

Phase I 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 usc in the districts: Balance,
Vacuum-Assist, and Aspirator-Assist.

603.2.1 Balance System

The balance system is a *‘no scal, no flow’’ system that uses a nozzie with a
bellows to recover gasoline vapors displaced by incoming gasoline. Gasoline
will not flow unless there is a tight seal between the faceplate and the motor
vehicle fillpipe. There are many balance systems currendy certified by ARB
Executive Orders (see Appendix D). All approved balance systems are based on
the same principle. Displaced vapors in a the vehicle fuel tank are forced, and 1o
a slight degree pulled, into aboveground or underground storage tanks through
vapor return 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 to 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, onc 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 installations allow only coaxial
vapor recovery hoses and nozzles, these tables are separated based on whether the
balance system uses dual or coaxial hoses. tisimportanttonote 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

Table 603.2
Nozzle Requirements For Dual Hose Balance System’

Latch  Springin Inter- High Pressure Vapor Check
Nozzles ~ Device Bellows Jlock  Shutoff  Valve

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
RPP RA3003 BAR YES YES YES INTERNAL
OPW 11VSC RING YES YES YES INTERNAL
OPW 11VSF RING NO YES YES INTERNAL

EZ 11VF** RING NO YES YES INTERNAL

* Coaxial hose nozzles may be used with dual hoses if an appropriate coaxial-
dual adaptor is used.

** Boot protectors prohibited.

Figure 603.7 Emco Wheaton Dual Balance Nozzie
Page 600 - 21 March 1991 Page 600 - ;
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Gasoline Facilities Phase I And 11 LEGAL REQUIREMENTS

603.2.1.1 Dual Hose Balance System
The requirements for the dual balance system are as follows:

Nozzies - Emco Wheaton and OPW manufacture nozzles certified by CARB
Exccutive Orders for use with the dual balance system. In addition to Emco
wheaton and OPW, E-Z Floand Rainbow Products manufacture rebuilt nozzles
that have been certified 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.

Swivels - Nozzle end swivels on the dual Balance system must be mult-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 fength double hose that is
overhead retractor mounted. The vapor hose must be a minimum of 5/8 inches
inside diameter.

Latching Device and Interiock - The Balance System requires that bellows fit
snugly against the motor vehicle fillpipe. A latching device is required o help
hold the nozzle spout inside the motor vehicle fillpipe during fueling. An
interlock mechanism prevents dispensing and/or shuts off the nozzle unless the
bellows is depressed.

Check Valve - A check valve is required to prevent vapor backflow. Alldual hose
EW 4000 series nozzles must have approved remote vapor check valves.

Vent Pipes - Each underground storage tank must have a vapor ventpipe. Above
ground vent pipes for the Balance system can be open to the atmosphere or may
< hressure/vacuum valve if allowed for the specific instaltation

Gasoline Marketing And Distribution

600
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Table 6033
Nozzie Requirements For
Coaxis) Hose Balance System

Lach Springin Inter- High Pressure Vapor Check

mm__m;m_klhﬂ—mk——m—_—_m_—

EW A3005 BAR YES YES YES
EW RA300S BAR YES YES YES
EZ 3005 BAR  YES YES YES
RPPRA3005  BAR YES YES YES
EW A4001* RING NO YES YES
EZ 4001* RING NO YES YES
EW RA4001° RING NO YES YES
EW A4005* RING NO YES YES
EZ 4005* RING NO YES YES
oPW 11VC” RING YES YES YES
OPW 11VF  RING NO YES YES
EZ 11VF* RING NO YES YES
OPW 111VF  RING NO YES YES

Husky V RING YES YES YES

INTERNAL

INTERNAL

INTERNAL

INTERNAL

REMOTE

REMOTE

REMOTE

- INTERNAL

INTERNAL

INTERNAL

INTERNAL

INTERNAL

INTERNAL

INTERNAL
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Figure 603.8 Emco Wheaton Coaxial Balance Nozzle
603.2.1.2 Coaxiat Hose Balance System
The requirements for the coaxial hose balance system are as follows:

Nozzles - OPW, Emco Wheaton, and Husky manufacture nozzles certified by
CARB Executive 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
Table 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 dispemnsers that allow a maximom
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.

Swivels - Nozzle end swivels on the coaxial Balance system must be instatied in

accordance with the appropriate ARB Executive Order. Dispenser end swivels
must also be installed in accordance with the Executive Orders.
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Hoses - The coaxial Balance system 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 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 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
Hin.

603.2.2.1 Hasstech System

The Hasstech system is a vacuum-assist system that uses a vacuum collecton unit
to discharge gasoline vapors to the underground storage tank, and an incinerator
to bum excess vapors. A summary of the ARB Executive Order requirements for
this system are as follows:

Nozzles - The requirements of the three nozzles currently 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.

Bellows - The Hasstech logo must be imprinted on the bellows of HP-1, HP2, and
HP-11 nozzles.

Spring and Latching Device - Neither an internal bellows spring nor a latching

device is required 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.
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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 oPT NO NO YES NO
OPW HP1 None OPT NO NO YES NO
OPW HP11 None OPT NO NO YES NO
HUSKY HP2 1e OoPT NO NO YES NO

* Not requred to be a multi-plane swivel.

Figure 603.11 Hasstech Vacuum-Assist Nozzle
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Table 603.5

Nozzle requirements for Dual Hirt 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 Lm:.h Spring in Inter- High Pressure  Vapor Check
air vapor mixture collected, and to 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 YES INTERNAL
Hoscs - The Hasstech system s certificd 10 have any length hoses. Retractors and EZ 3003 BAR YES  YES YES INTERNAL
swivels are optional  The vapor hose must have a minimum inside diameter of
112 inch. EW RA3003 BAR YES YES YES INTERNAL
Collection Unit - The collection unit must start up whenever a nozzle at a RPP RA3003 BAR YES YES YES INTERNAL
dispenser is switched on, and should stop when all dispensing nozzles shut off.

EW A3006 BAR YES YES YES REMOTE
Processing Unit - The processing unit must operate properly.

EW RA3006 BAR YES YES YES REMOTE

Control Panel - The entire Hasstech system is operated and controlled from a

single control panel that receives its power from a separate circuit breaker on the ' RPPRA3006  BAR YES  YES YES REMOTE
main electrical panel in the station. This panel must operate properly.

EZ 3006 BAR YES 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 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 YES REMOTE
603.2.2.2 Hirt System EZ 4002*+ RING NO NO YES 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
Dual

OPW 11VSF RING NO YES YES INTERNAL
The requirements for the Hirt dual vacuum-assist system are as follows:

EZ 11VF** RING NO YES YES INTERNAL
Nozzles - The requirements of the six nozzles currently certified by CARB
Executive Orders for the Hirt vacoum-assist system are shown below in Table EZE 3 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 *OPW 11VE nozzle body may use EZFlo ESBL & ESBU bellows & spout.
nozzle ** Boot protector prohibited.
March 1991 March 1991
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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 apen the vapor path when a nozzle is tipped for use.
(Optional: A solenoid valve may be installed to replace ball check valve, Hirt
Centification 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 aminimuminside

diameter 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. I 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 may be manifolded to a vapor vent
pipe. Above gound, vent pipes for the Hirt system must be manifolded together

to 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 arc as follows:
Nozzles - The requirements of the five nozzies 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
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Table 603.6
Nozzle Requirements For Coaxial HirtVacuum-Assist System
htc.h Springin  Inter- High Pressure Vapor Check
Yalve

EW A3005 BAR YES YES YES INTERNAL

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

EZ 4001**  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

EZ 11VF** RING NO YES YES INTERNAL

OPW 1IVC  RING YES YES YES INTERNAL

OPW 111V RING YES YES YES INTERNAL
HUSKY Vv RING YES YES YES INTERNAL
EW A4005 RING NO YES YES INTERNAL
EZ 4005 RING NO YES YES INTERNAL
: P‘;’Ww uovgcwpmh% ‘:&ay use EZFlo ESBL & ESBU bellows & spouts.
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Figure 603.13 Hirt Coaxial Vacuum-Assist Nozzle

March 1991

Page 600 - 33

Gasoline Marketing And Distribution

600

Gasoline Facilities Phase I And I1 LEGAL REQUIREMENTS

Petroleum Products (RPP) does not make beflows 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 open the vapor path when a nozzle is used.

HHoreg - The Hir coaxial vacuum-usalst sysiem requires a high hangcoaxial 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. 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 - Each underground storage tank must have a 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.
603.2.2A Amoco Vacuum Assist (Bellowless) 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 Exccutive
Order is not certified.

The requirements for the Amoco vacuum system are as follows:
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Table 603.7
Nozzle Requirements for Amoco
Vacuum Assist (Bellowless) System

Spring High
Latch in Inter-  Pressure
Nozzles Device Bellows lock Shutoff

Vapor
Check
Valve

OPW 11-V]J-51 SPRING NO BELLOWS NO NO INTERNAL

OPW 11-V]-61 SPRING NOBELLOWS NO NO INTERNAL

[
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Figure 603.14 Amoco Vacuum Assist
{Bellowless Nozzle)
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Nozzle-OPW 11-V J-51

See Table 603.7 for nozzle requirements and Figure 603.14 for a picture of the
nozzle.

Vapor Pump-Blackmer Mode! VR-34.

Coaxial Hoses- Dayco Petroflex Model 7574 with liquid pick-up.
Goodyear Maxxim with Gilbarco liquid removal system.

Dispenser- Dresser Wayne Model 390-1L installed as shown in ARB Executive
Order G-70-52-Al, Exhibit 10.

Pressure Vacuum Vent- OPW 523 (2") or
OPW 523-8 (27) 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 to 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 aspirator 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 certified by CARB
Executive Orders for the Healy system is shown below in Table 603.8. A Healy
aspirator-assist nozzle is shown in figure 603.15. No rebuilders are centified for
the Healy nozzle system.

Facecone - The facecone used with the Healy system should make contact with
the motor vehicle fill pipe, but does not require a perfect seal, since it is vacuum
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 nozzle 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

Nozzles Device Bellows lock _Shutoff Valve
HEALY 200 SPRING NO NO YES INTERNAL

March 1991
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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 dispenser. See Executive Order

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-assist system.

Dual

The requirements for the Red Jacket aspirator-assist system are as follows:

Nozzles - The requirements for the eight nozzles certified 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 nozzle 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 vent pipe. Above
ground, vent pipes for the dual aspirator-assist system can be individual or
manifolded together, see Executive Order G-70-70 for specific requirements.
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Table 603.9
Nozzle Requirements For Red Jacket Dual Aspirator-Assist System
Latch Springin  Inter- High Pressurc Vapor Check
i M

EW A3006 B‘:\R YT‘E"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 l\‘lE RING YES NO YES REMOTE

* Boot protector prohibited.

Bttt smd VB £ o s st bt o d ki ot sns
Figure 603.16 Red Jacket Dual Aspirator-Assist Nozzle
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Aspirator - Must be present, correctly 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.

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 latch spring to help hold the nozzle 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 certified 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 Petroleum 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 Aspirator-Assist System

Latch Spring in

i W,
EW A3007 BAR YES
EW RA3007 BAR YES
EZ 3007 BAR YES
RPP RA3007 BAR YES
OPW 11VF RING YES
OPW 7VE RING YES
EZ 11VF RING NO
EW A4003 RING NO

EZ 4003* RING NO
* Boot protector prohibited.
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Figure 603.17 Red Jacket Coaxial Aspirator-Assist Nozzle
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Vent Pipes - Each underground storage tank must be vented (Fire Marshal
requirement). Above ground, vent pipes for the coaxial aspirator-assist system
can be individual or manifolded together.

Aspirator - Must be present, correctly 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 certification 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 II).

Vapor recovery systems are complete systems and shall include all necessary

piping, nozzles, couplers, processing units, underground tanks and any other
equipmentnecessary 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 your district may have concerning vapor recovery regulations. The ARB
will not provide any amendments to this section for obvious reasons, so it is up
10 you to keep current.
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Phase I1

Centificaton of the Hasstech Model VCP-2 and VCP-2A Phase II Vapor
Recovery Systems.

Recerification of the Red Jacket Aspirator Assist Phase II Vapor Recovery
System.

Relating to Modificaton of Certification of the Emco Wheaton Balance Phase
II Vapor Recovery System.

Relating to the Modification of the Certificaton of the Shell Model 75B1 and
75B1-R3 Service Station Phase II Vapor Recovery Systems.

Recertification of the Exxon Balance Phase II Vapor Recovery System.

Recertification of the Atlantic Richfield Balance Phase I Vapar Recovery
Sysiem.

Certification of the Modified Hint VCS-200 Vacuum Assist Phase I Vapar
Recovery System.

Relating to Modification of Certification of the OPW Balance Phase II Vapor
Recovery.

D.2-Z

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



Relating to the Modificadon of the Certification of the Chevron Balance Phase
I Vapor Recovery System with OPW Nozzies for Service.

Recertfication of the Texaco Balance Phase I Vapor Recovery System.
Recertification of the Mobil Oil Balance Phase I Vapor Recovery System.
Recertification of the Union Balance Phase II Vapor Recovery System.

Cerification of components for Red Jacket, Hirt, and Balance Phase II Vapor
Recovery

Recertification of the Chevron Balance Phase I Vapor Recovery System.

Order Suspending Certification of OPW Balance Phase II Vapor Recovery
System.

Relating to the Certification of the Healy Phase II vapar Recovery System for
Service Stations.

Relating to the Certification of the OPW Repair/Replacement Parts and
Modification of the Certification of the OPW Balance Phase II Vapor Recovery
System.

Cerification of E-Z Flo Nozzie Company Rebuiit Vapor Recovery Nozzies and
Vapor Recovery Nozzie Components.

Centification 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 llVE
Vapor Recovery Nozzies.

Certification of Rainbow Petroleom Products Model RA3003, RA3005,

RA3006 and RA3007 Vapor Recovery Nozzies and Vapor Recovery Compo-
nents.

Certification of Stage Iand IT Vapaor Recovery Systems for Methanol Fueling
Facilisi

Certification of ConVauit Incorporated Aboveground Tank Filling/Dispensing
Vapor Recovery System
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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



Certification of the Amoco V-1 Vapor Recovery System

Cerficadon of the Husky Model V Phase II Balance Vapor Recovery Nozzie

Centification of the OPW Model 111-V Phase II Balance Vapor Recovery
Nozzie

Certficadon of the Bryant Fuel Systems Aboveground Tank Filling/Dis-
pensing Vapor Recovery System

Cenificadon of the BRE Products, Inc. Enviro-Vault Aboveground Tank
Filling/Dispensing Vapor Recovery System

Certification of Sannipoli Corporation Petro Vault Aboveground Tank Fill-
ing/Dispensing Vapor Recovery System

Cerufication fo Hallmark Industries Tank Vault Aboveground Tank Filling/
Dispensing Vapor Recovery System

Certificadon of Trusco Tank, Inc. Supervault Aboveground Storage Tank
Filling/Dispensing Vapor Recovery System

Certification of LRS., Inc. Fuelmaster Aboveground Storage Tank Filling/
Dispensing Vapor Recovery System

Certification of the EZ-Flo Rebuilt A4000-Series and 11V-Series Vapor
Recovery Nozzies
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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

systens

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 system

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 RESOURCES 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 II vapor recovery systems;

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

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 is shown in
Exhibit 3. The systems shall otherwise comply with all the certification

requirements in the latest applicable Phase II vapor recovery system
certification.
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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 specified
in Exhibits 2 and 3 of this Order. .

IT IS FURTHER ORDERED that the compliance with the applicabile certification
requirements and rules and regulations of the Division of Measurement
Standards, the Office of the State Fire Marshal, and the Division of

Occupational Safety and Health of the Department of Industrial Relations are
made a condition of this certification.

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 Executijve Officer's designee.

IT IS FURTHER ORDERED that all nozzles approved for use with the Phase II
vapor recovery systems specified in this Executive Order shall be 100
percent performance checked at the factory including checks of proper
functioning of all automatic shutoff mechanisms.

Executed at Sacramento, California this 4 day of October, 1991.

/Ry

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 8¢)

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
G-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 Orders Pertaining to

Vapor Recovery Nozzles Not Listed in the Above Orders

Executive

Order Yapor 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
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Exhibit 2

Executive Order G-70-52-AM

Componontl/ List for Red Jacket, Hirt, or Balance
Phase II Vapor Recovery Systems

Manufacturer/Item SFM 1D Exhibite Exhibit 3
and Mode| Number Number 4 5 [ 7 Bo,b,c 9aq,b,c 10 11 11a X-Reference
Nozzleg (new erF rebullt by orliginel acm&!estuur)y
Emco Wheaton A3003, RAJOOJZ, 001:007:005 X X X 1
Emco Wheaton A3005, RAJOOS 005:007:008 X X X X X X X X X 2
Emco Wheaton A3008, RA30OC 005:007:0620 X X X 3
Emco Wheaton A3007, RA30O7 005:007:025 X X X X X X X b ¢ X 4
Emco Wheaton A4000, RA40001/! 005:007:022 X X X [
Emco Wheaton A4001, RA4001§ 005:007:023 X X X X X X X X X 6
Emco Wheaton A4002!/ 005:007:022 X X X 7
Emco Wheaton A40035/ 005:007:023 X b ¢ X X b 4 X X X X 8
Emco Wheaton A4003, RA4005!/ 005:007:025 X X X X X X X X X 9
OPW 7V-E (34,36,47,49) 002:008:014-17 X X X 10
OPW 11V-C (22,24,47.49) 005:008:030 X X X X X X X X X 11
OPW 11VS-C (22.24.47,49)1/ 005:008:039 X b ¢ X 12
OPW 11V-E (34,36,47,49) 0035:008:033 X X X X X X X X X 13
OPW 11VS-E (34-36,47,49) 005:008:035 X X X 14
OPW 11V-F (22,24,47,49) 005:008:037 X X X X X X X X X 15
OPW 11VS-F (22.24.47.49)1/ 605:008:038 X X X 16
OPW 111-v (22.24.47.49)2/ 005:008:045 X X X X X X X X X 17
Husky Model Vgl 005:021:005 X X X X X X X X X 18
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Exhibit 2, page 2

Executive Order G-70-32-AM

Component List for Red Jacket, Hirt, or Balance
Phase 11 Vapor Recovery Systems

Manufocturer/Item SFM 1D Exhibijte Exhibit 3
and Model Number Number 4 5 [ ] 7 8a,b,c _9a,b,c 190 11 11a X-Referencs

(rebulit by other than original -onufccturor)g/

Ez-110 30032/ 005:029:003 X X X .
Ez-110 3005/ 005:029:004 X X x x X X X X X 2
E2-110 30062/ 005:020:004 X X X 3
£2-110 30072/ 005:029: 005 X X X X X X X X X 4
E£2-110 A4000l// 005:029:006 X X X 5
EZ-11o A40012/ 005:029:006 x X X X X X X X X 6
EZ-110 A40022/Y/ 005:029:008 X X X 7
€2-110 A4003%/Y/ 005:029:006 X X X X X X X X X 8
£2-110 Ase0s8/2/ 005:029:008 x X X X X X X X X 9
EZ-11o EZE 8 (22,24.47,40)1% o0s:020:002 X X X 100
E2-f1o 11VS (cooxial)?/ 005:029:007 X X X X X X X X X 15
EZ-flo 11VS (duat)/¥/ 005:029:007 X X X 16
EZ-11o 11VE (coaxial) 005:029:007 x X X X X X X X X 13
£Z-110 11VE (duat)? 005:029:007 X X X 14
Ralnbow RA3003 18/ 005:035:002 X X X }
Ralnbow RA300511/1!/ 903:035:003 X X X X X X X X X 2
Rainbow RA3eeell/ 005:035:004 X X X s
Ralnbow RA30e71L/ 005:035:005 x x X x X X X X X .
Ralnbow RPP (34,36,47,49) 005:035:008 X X X 100

Daystar 13 X X X X X X X
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Component

Exhibit 2,
Executive Order G-70-52-AM

page 3

v/

Phase Il Vapor Recovery Systems

List for Red Jacket, Hirt, or Balance

Manufacturer/Item SF
and Model Number

M ID

Number

Exhibjts

(] 7 8a

8b

8¢

8b

8¢ 10 11

3/
High-Retroctor Hose Configurations

Overhegad Hose Retractore

CNI Serlies 09000, 9910 ond 95930
Dresser Woyne 380-serles
Gasboy Model 90-750-2
Gllbarco

oPW 85 (coax)

OPW 56 (dual)

Petro-Vend PV-8

Pomeco 160A, B, C and 102
Radlkas

Red Jacket

Rusken

Topmaster

Unliversal Valve §880

nuh_nuus_t_o_:__njmnnuﬂ

X X X X X X X X
X X X X X X X

Bennett Pump 6612, 6013, 6022, 6024, 60235, 68027 X

Dresser Wayne Serlies 370/380

Dresser Wayne DecadeMarketer Serlies 310/320 X

Gasboy Series 50

Tokheim Series 162

Tokhelim 282 198/

Tokhelm 242 and 244

Tokhelm 330A and 3I33A MMD

Tokhelm retrofit 222 and 333
Low Retractor Dispensers?/

Tokheim TCS

311, 312, 322,

324, 413, 426,

614,

628

»
X X xX X

X X X X x x

X X X X X x



Exhibit 2, page 4

Executive Order G-70-52-AM

Conponontll List for Red Jacket, Hirt, or Balance
Phase 11 Vapor Recovery Systems

6-¢°0

Manufacturer/Item SFM ID Exhiblite

ond Model Number Number

8b

8¢

9b

9¢

=
[~

11 1la

liuh:ﬁgnn_ﬂng_m_!umny
Bennett Pump 7012, 7024, 8022, 8024, 8033
Bennett Pump 80368, 9036, 9048
Dresseor Wayne 390
Dresser Wayne 490
Dresser Wayne 390Dx-GQU
Gilbarco MPD
Glibarco Advantage
Koppens Calcutrim
Southwest 2300 and 2400 MPD
Tokhelm High-dlscharge TCS

H311, H312, H322, H324, H413, H426, HE14, HE28

Product Biending Dispensersl®

Dresser Wayne 395-1L Blender

Dresser Woyne 375 Blender

Dresser Wayne 8583 Blender

Dresser Wayne 590 Blender

Glibarco SalesMaker (SMK) Blender

Glibarco Multi-Product (MPD) Blender

Tokehim 282 with blend valves

Tokehim 426 TCS wlith blend valves
Coaxiql Hoee Assembiy 1°
B.F. Goodrich Coox 005:014:001
B.F. Goodrlich Super 1] Coax 005:014:001
Dayco Petroflex 2000 Md! 7574 005:033:001
Dayco Petroflex 2000 Mdl 7573 003:033:002
Dayco Petroflex 3000

Model 7573 Blending Hose 905:033:008

Gates Kleanalre 005:045:001

(continued next page)

X X X X

xX X X X

X X X X

X X X X

x X

X X X »x x

X X X X X X X X X

X X X X > X X X X X X x
x
x

b
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Notes:

EXHIBIT 7
Executive Order G-70-52-AM
Dual Hose Dispenser-Mount High-Retractor Configuration
For Existing InstalTations Only

Dispenser

Retractor with dual-hose clamp or
single hose clamp.

Slope to permit natural drainage.

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

Hose tie wraps applied
approximately every foot to hold
vapor and product hoses together.

Nozzle

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

Product Hose -

Minimum height above island - 20"

N —
.

(S0 N
L) . L]

See Exhibit 2 for the component list.

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 high-retractor configuration not
permitted on new installations.- ’

The Emco Wheaton and EZ-flo A4000 and A400°- ~22zles -e permitted
only when used in conjunction with certif; 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 = ‘ (optional)
90 degree Swivels —
Coaxial Hose
Required
45 degree Swivel
(optional for 4
Tokheim MMD's) 4 10 inches maximum
Liquid removal system
Motor Fuel Dispenser
Notes:

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

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

3. For configuration 8a only, the maximum length of the hose assembly is 9 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 width, in feet, plus 7 feet.

4. 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 on
retractor hose clamp must not be in excess of that required to return hose to top of dispenser.

5. For configuration 8¢, the hose may not touch the island or the ground when not in use. Inthe case
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 district.

6. The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted only when used in conjunc-
tion with approved vapor check valives.

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

8. Liquid removal system is required with configuration 8¢ and shall be located so that the liquid pickup
is in the bottom of the hose loop during vehicle fuelings.
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Exhibit 9 (a and b)
Executive Order G-70-52-AM
High-Hang Coaxial Hose Configuration with Retractor
For_New and Existing Installations

Original Configuration Alternate Configuration

Lol

o= Tr 5 v =
Location of | j —T

vapor check
valve, if

N required v

~

Hose retractor’//

|0

 m—
——

= 4—Coaxial Hose —p =

Assembly

i

| ——1
———
= =
. —Nozzle —____ l ‘
1
0 @ 0
a\\ 10" maximumI ﬁ
45° swivel
(Optional for
N Tokheim MMDs)

I

90° Swivel

Notes:

N
.«

Use a 1 inch or larger inside 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 all
gasoline dispensers at the option of the local air pollution control
district.

For dispenser islands less than 4 feet in width, the maximum length
of the hose assembly is 9-1/2 feet. For dispenser islands greater
than 4 feet 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.

Retractor must retract coaxial hose to top of dispensers when not in
use.
Tension on retractor hose clamp must not be in excess of that
required to return hose to top of dispenser.
Or.ginal configuration required with hardwall hoses.
90 degree swivel is not required if hose stiffener ¢ tle is 24"
in length (Hose stiffeners pertain only to B.F. Gooc 0ses).
The Emco Wheaton and EZ-flo A4001 and A4003 nozzles & ermitted
only when used in conjunction with approved vapor chec.. valves.
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Exhibit 9c¢
Executive Order G-70-52-AM
High-Hang Coaxial Hose Configuration With Liquid Removal System
For New and Existing Installations

Vapor check valve, if
) _——" required, may be located
here

-

“-~\_‘-~§

Venturi may be located here
with separate liquid pickup
in hose loop where indicated
below

Hose retractor

<+————— Coaxial Hose Assembly

' afjn

= Nozzle

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

2.
3.
4

o
.

o0~

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

The maximum length of the hose assembly, inciuding any breakaway valve,
vapor check valve or pigtail hose, shall not exceed 13 feet.

An ARB certified 1iquid removal system must be installed and maintained
according to the manufacturer‘s current specifications.

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.

The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted only
when used in conjunction with approved vapor check valves.

The hose may not touch the island or the ground when not in use. In the
case of a dogbone island where the wider island ends protect the hose from
damage by vehicle tires, the hose may touch the vertical face of the
dogbone island at the option of the local air pollution control district.
Retractor must retract coaxial hose to top of dispensers when not in use.

Tension on hose clamp must not be in excess of that required to return
hose to top of disgenser.



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

| ———Vapor check valve, if

required, may be located
here

L .
\\

Venturi may be located here
with separate liquid pickup
in hose loop where indicated
below

T_ Coaxial Hose Assembly

o ozzle

| nflo

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:

l. 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
when used in conjunction with approved vapor check valves.

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

case of a dogbone island where the wider island ends t-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: -~ 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

1I——=o ceeceoe
- = '
o= o o= —o
Dispenser ———p | -
2 N
= ozzle
0
A\ Swivel
Retractor and’/////)
hose clamp
Coaxial hose :
assembly ( ‘ \
iquid
L—" removal
' = system
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. An ARB certified liquid 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 permitted
only when used in conjunction with approved vapor check vaives.

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 touch
the vertical face of the dogbone island at the option of the local
air pollution control district.
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High retract
and hose
clamp

Coaxial hose
assembly

Dispenser

Low retractor

and hose
clamp

90° Swivel

Notes: 1.

EXHIBIT 1lla
Executive Order G-70-52-AM
Low-Profile Dispenser with Retractors
For New and Existing Installations

of ——11

5 to 7
feet

/ Nozzle

Swivel

;;jf* max

=-)))))=

Use 1 inch or larger inside 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
all gasoline dispensers at the option of the local air pollution
control district.

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

High retractor must retract hose fully when hose is not in yse and
must grovide natural drainage from high retractor to the 90
swivel.

Tension on retractor hose clamp must not be in excess of that
required to return hose to dispenser.

The Emco Wheaton and EZ-flo A4001 and A4003 nozzles are permitted
only when used in conjunction with approved vapor check valves.
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State or California
AIR RESOURCES BOARD

Executive Order G-70-70-A8B

Relating to the Certification of the
Healy Phase Il 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, certification
orocedures for systems designed for the control of gasoline vapor emissions
during motor vehicle fueling operations (“Phase 1l vapor recovery systems") in
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 modiffed Healy Phase II 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 II Vapor Recovery System modified to use
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 issued
on December 16, 1983 is hereby modified to add the use of the Healy Phase I
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 this system is certified to be at least 95 percent
effective in self-serve and/or attendant use at gasoline service stations when
used with a Board certified Phase I vapor recovery system. A typical piping
arrangement for the Healy Phase Il Vapor Recovery System without multi-product
dispensers is shown in Exhibit 1. A schematic of a typical installation of
dispenser components for Heaiy Phase II Vapor Recovery Systems not
incorporating the Multi-Jet Pump is shown in Exhibit 2. A typical piping
arrangement for the Healy Phase II 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
ana muiti-product dispensers is shown in Exhibit 4. A listing of certified
Healy Phase II 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.

IT 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 [I Vapor Recovery Systenm
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 perfcrmance
checked at the factory including checks of proper operation in all aspects of
perrormance.
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IT IS FURTHER ORDEREC that the cervified Healy Phase Il Vapor Recovery System
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 also be provided with instructions on tha2 proper use of the
#ealy Phase Il Yapor Recovery System, its repair and maintenance, znd where
system replacement and system components can te readily optained. A copy of

the Healy Phase II VYapor Recovery system warranty snall be made avaiiable to
.Je station manager, owner or operator.

Executed at Sacramento, California this _2_aay of October , 1986.

.QE;;)¢44¢:227’z;%%;c_,g::;

James D. B30yd
Exegutive Officer—

\ P

[
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Exhibit 1
Executive Order G-70-70-AR
Typical Phase 11 Vapor Recovery
System with Individual Vapor Return
Lines Adaptable to the Healy Phase 11
Vapor Recovery System Galvanized
2 inch minimum vent
pipes manifolded

See EXHIBIT 2 for //
Dispenser Components _{n;
Nota: 16 tnch long |,
- 3/4 nch or larger 1.D.
< Galvanized Riser Pipe rervtes Seation
o e —— N ] (_‘_ \ Stubbed Inside dfspenser etreing
N *d
ST N
. N .
R S N AN
T e e o e s mem ST S0 Yy e aaa sl C] 3
2* Veper Lings — e a—
\\ Eristin Vents to
N gt
N\

Note: ploe sizes are
ninfmm requirements

R Line

Certified Phase I system



EXHIIT 2
Executive Order -70-70-2%
Healy Vapor Reccvery Systam

Typical Instzllatien
of Dispenser (cmponents

=
i

o

3/8 inch 1.D. Minimum
Yapor Line 3

- Healy Nozzle

Nozzle Swivel is Optional
with Single Product Dispensc-
Hose Adapter

1/2 inch 0.D. Copper Tubing—:i! f

Co~Axial Hose Mithout Swivel:

3/4 inch Minimum I.D. Galvanize
Pipe Riser; Minimum Length = 16 inches

N =24

Vapor Return//
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EXHIBIT 3

Executiye Order G-70-70- AR

Typlcal Piping Arrangement
llealy Phase 1] Vapor Recovery System

with Mult{-Product Dispensers. - "
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Exhibit S
Executive Order G-70-70-AB

List of Components for Healy Phase II
Yapor Recovery System

Item Model State Fire Marshal
Identification No.

Nozzle Healy Model 200 005:024:002

Notes: Leaded ana unleaded spouts are interchangeable. Nozzle must shut
off at -10 inches H20 or less and +10 incnes Hp0 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/
1iquid hose where more than one hose can be dispensing gasoline
simul taneously. 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 1iquid that is 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 5 (Continued)

Executive Order G-70-70-AB

List of Components for Healy Phase II
Yapor Recovery System

Item Model State Fire Marshal
Identification No.

6. Vapor/Liquid Healy Model CX 005:024:003
Coaxial Hose
Motes: The coaxial hose shall not exceed a hose 1engtq of 13 ft. The
hose must clear the island when the nozzle is in place on a
multi-product dispenser.
7. Nozzle Swivel Healy Model S
Notes: Swivel required on nozzle end of coaxial hose when used with
multi-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 systems installed with
mul ti-product dispenser.
9. Multi-Jet Pump
Notes: Gascline that flows through Multi-Jet Pump and Components of the
Muiti-Jet Pump must first be strained by a filter approved by the
mamsfacturer.
10. Pressure Yacuum VAREC 2010-811-2

Yalve Hazlett H-PVB-1

Notes: Pressure vacuum valve must have a release pressure setting equal
to 1.0 inch of water column.

D.3-38



Exhibit 6

Vent pipes shall be adequately supported throughout their length 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-Jet 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-Jet Pump, tank vent pipes shall
be manifolded into a singie 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 II Vapor Recovery Systems not incorporating Cambridge
Engineering's Multi-Jet Pump, all horizontal lines to be sioped 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.

D.3-39



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, certification
procedures for systems designed for the control of gasoline vapor emissions
during 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 Il 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 I vapor recovery
systems;

WHEREAS, the Hasstech Model HP-11 vapor recovery nozzle has been evaluated
when used with the Hasstech Phase II 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 to
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
self-serve use at gasoline service statfons 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 certification, Executive Order
G-70-7-AA issued on December 3, 1982 for the Hasstech VCP-2 and VCP-2A

Phase II 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. Al]l certified components are listed in Exhibit 2.

IT 1S FURTHER ORDERED that compliance with the applicable certification
requirements and rules and regulat1ons of the Division of Measurement
Standards, and the State Fire Marshal s Office is made a condition of this
certification.

IT IS FURTHER ORDERED that the systems certified hereby shall perform in
actual use with the same effectiveness as the certification test systems.
Compliiance 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 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 I] 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 11 vapor recovery system
selected for fnstallation 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
readily obtained. A copy of the system warranty shall also be made availabie
to the station manager, owner, or operator.

James 0. Boyd ’
Executive Office

Do 3"41
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DISPENSING

UNIT —\
\

IMPACT VALVE

PRODUCT LINE
TRUCK

VAPOR
RETURN

TANK

EXHIBIT 1

EXECUTIVE ORDER G-70-7-AB
Hasstech Models VCP-2 and VCP-2A
PHASE IT VAPOR RECOVERY SYSTEMS

VAPOR FLOW CONTROL VALVE
(OR UNDERPUMP VAPOR VALVE 1016-31)
FVAPOR COLLECTION LINE

DISPENSER

@ PROCESSING UNIT

(Hasstech 1016-PR for VCP-2)
(Hasstech 1016-PR-A for VCP-2A)

CONTROL UNIT
(WALL MOUNTED)

VAPOR RECOVERY
NOZZLE AND HOSE

PRESSURE /VACUUM

RELIEF VALVE AND
MANIFOLD

|

[~ FLAME

ARRESTOR

. (VCP-24 hos (lone
srreslor sounted
inside processing
wnit.)

i} SLOPED TOWARDS TANK—"

-

GAUGE
® (opr)

COLLECTION UNIT -
ISOLATED BY FLAME
ARRESTORS

N\

FILLX[' \

[

PRODUCT LINE J
FROM OTHER TANK

LEADED PRODUCY TANK

il

J6" max. \-
SUBMERSIBLE PUMP

|6" Max.

OROP TUBE REQUIRED FOR SYSTEM OPERATION

//-Low POINT
< \
N\
< \\ \
SWING JOINTS
SWING UNDERGROUND VAPOR AND VENT LINES TO BE 2" @ NOM
JOINTS SLOPED TO DRAIN TOWARDS TANK. DRAIN LINE INTO

LEADED TANK ONLY TO BE 1" ¢ MIN.

NOTE: SEE EXMIBIT 2 FOR COMPONENT LIST BY MANUFACTURER,
MODEL, AND STATE FIRE MARSHAL IDENTIFICATION
NUMBER.

IHPACT VALVE NOT REQUIRED WITH UNDERPUMP
VAPOR YALVE, HASSTECH COMPONENT 1016-33.



EXHIBIT 2

Executive Order G-70-7-AB

Hasstech Models VCP-2 and YCP-2A
Phase 1! Yapor Recovery Systems
Components List

Supstitute tguipment

Item Manufacturer State Fire nuracturer tate rire
and Marshal and Marshal
Model Identification Model identification
Number Number
K. vuispenser unmit
1. Nozzle HP-1, HP-11 1016-1 Husky HP-2 1016-1
2. Vapor Hose 1/2 inch Hasstech 1016-2
or Greater I.D.
3. Flow Control 1TT-General 1016-3
valve Control
SFIFEQTAI01H or
SFI1FEDTA102
.. Impact valve A. Y. McDonald 1016-4 Hasstech 1016-33
9760176
§. Flame Arrestor Hasstech 1016-5
1025-3/4"
§. Hose Swivels State fire
Marsnal Approved
E. .oilection umit
1. Pump Inlet Protectoseal 1016-6
Flame Arrestor SP 4951 (1 1/4")
2. Collection Pump Rotron D313 or
D 312 1016-7
3. Pump Outlet Protectoseal
Flame Arrestor SP 4951 (1 1/4%) 1016-8
— carety Relief
1. P/Y Valve varec 2010-811-2 1016-9
). Processing Unit Hasstech 1016-~PR
{for YCP-2)
or
1016-PR-A

(for YCP-2A)

D.3-43



EXHIBIT 2 (Continued)
Executive Order G-70-7-AB
Hasstech Models YCP-2 and YCP-2A

Phase Il Yapor Recovery Systems
Components List

SUDSTItUte cquipment

Item Manufacturer State Fire Manuracturer State rire
and Marshal and Marshal
Model Identification Model Identification
Number Number
t. Controi Unit Hasstecn 101 0=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

- 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," adopted March 30, 1976 and amended August 25,
1977 and December 4, 1981 (the “Certification Procedures*),
incorporated by reference in Section 94001 of Title 17, California
Administrative Code; Code of Regulations.

WVHEREAS, 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
systens with emission standards in its "Test Procedures for
Determining the Efficiency of Gasoline Vapor Recovery Systems at
Service Stations," adopted on December 9, 1975 and amended on March
30, 1978, 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.

VHEEREAS, the Amoco 0il Company, has applied for
certification of its Amoco V-1 Vapor Recovery System;

WHEREAS, the Amoco V-1 Vapor Recovery System has been
evaluated pursuant to the Air Resources Board’s Certification
Procedures and Test Procedures;

VHEREAS, 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;

WVHEREAS, I f£ind that the Amoco V-1 Vapor Recovery System
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 sSystems that have been certified by the Board;

D.3-45



NOW, TEEREFORE, IT IS HEREBY ORDERED that the Amoco V-1
Vapor Recovery System is hereby certified to be at least 85 percent
effective in the self-serve and/or attendant use at gasollne
service stations when used with a Board certified Phase I vapoT
recovery system. A typical piping arrangement for this system is
described in Exhibit 1. A typical gasoline dispenser configuration
shoving the vapor pump and nozzle is shown in Exhibit 2. Certified
components are listed in Exhibit 3. )

IT IS FURTHER ORDERED that compliance with the applicable
certification requirements and rules and Tegulations of the
Division of Measurement Standards, the State Fire Marshal’'s Office
and the Division of Occupational Safety and Health of the

Department of Industrial Relations 1s made a condition of <thils
certification.

IT IS FURTEER ORDERED that the Amoco V-1 Vapor Recovery
System certified hereby shall perform in actual use with the sanme
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 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 FURTHEER ORDERED that the certified Phase II vapor
recovery system shall, at a minimum, be operated in accordance with
the manufaoturer'’'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 II vapor
recovery system shall be performance tested during installation for
ability to dispense gasoline and collect vapors without diffioculty
in the presence of the station manager or other responsible
individual. The station manager, owner, or operator shall be
provided with instruotions on the proper use, maintenance, and
repair of the system, and where system components can be readily
obtained. A copy of the system warranty shall alsc be made
available to the station manager, owner, or operator. o

R%E;:::S‘At Sacramento, California this =2

C::::// 1988.

day

of

Executive Officer (>/
D.3-4¢€
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Executive Orde. 5-70-118
Amoco 01l Company Phase II
Vapor Recovery Syetem

(see Exhibit 2 and latest revieion of
Executive Order G-70-52 for component
Liet by Manufacturer, Model, and State
Fixe Marshal 1dentification Number.)

O0z. Pressure
1/2 Oz. Vacuum

' -V Vents (3),
|

\)

ank Vents (3)., |",r‘

2" Ninimum 7o
| Q —‘)
\ I/ vapor Retuxn Line

N

N
3" Minimum .

This Section ‘ ’ U\ . ”
* Minimum ‘ q
This Section W g ]é

-
[}

Alr Resé

. coaxisl or two-point Phase 11 1t individual vapor return lines are used,
- systess are acceptable. they shall be a minimun of 2".



EXECUTIVE ORDER G-70-118
NOTES TO ACCOMPANY EXHIEBIT 1

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-70-62 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.
vhere reaching the f£ill pipe requires 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 ligquid
blockage deteotion system arranged to cease dispensing
vhen a blockage occurs.

c. The Executive Officer of the Ailr Resources Board or

nis/her designee has approved the plans for compliance
with condition b.

The vent pipes and vent manifold shall be adequately supported
throughout their length and when they are supporting weights 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 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. Vhen a sving

joint is used in a riser containing a shear section, the riser
must be rigidly supported.

On new installations, float check valves (or alternate
equipment, design, or operating procedures acceptable to the
Air Rescurces Board) are required for all underground
manifolded piping to prevent contamination of unleaded gasoline
with leaded gasoline, via vapor recovery piping, during
underground storage tank loading or overfill.

D.3-48
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Exhibit 2

xecutive Order G-70-11l8 ackmer VR-34
2000 V-1 Vapor Recovery System VBPOf

ypical Dispenser Schema Pump
)
o o
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{ Hose Castings

Coaxial Hose
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]
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(OPW 11vJs1) f

. \' .Q Nozzle
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Piping }

Vv /?O?
fo//

W B




~3

“\
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Vapor Recovery
Coaxial Nozzle

Vapor Pump

Coaxial EBose

Dispenser

Pressure Vaouum
VYents

d/ The digpenser mugt be install
shovn in Air Resouroes Board Exe

10.

Exhinit 3

Bxeoutive Order G-70-118

AR0OO V-1 Vapor Recovery Systea

Coaponent List

Manufaoturer/Nodel

OPY 11-vV g-81

Blaokzer Nodel

VR-34

Dayoo Petroflex
2000
Xodel 7874

vith venturi piockup

Goodyear Xaxxim
vith
Gildaroo Venturi
Liquid Removal
Systen

Dresser Vayne 1/
Model 390-IL

OPY 823(3°)
or 823-8(2°)
set at
8 os. pressure
1/2 oz. vaocuua

D.3-50

State 11;5 Marshal
Identifioation ¥o.
008:008:043
001:039:001

005:033:004

008: 38:001
008:026: 11

ed in vith the hose configuration.
cutive Order G-Y0-82 AI, Exhibit



State of California
AIR RESOURCES BCARD

Executive Order G-70-36-AC
Relating 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 emissions
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 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 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 Il vapor recovery systems.

WHEPEAS, on August €, 1986, CPW requested certification of a vapor recovery
nozzle for use with Balance Phase II vapor recovery systems which is to be
designated as the OP¥ 11V Model F and which is identical to the previously
certified OPW 11V Model F except that it incorporates an internal check valve
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 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;

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 Balance Phase I!I
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;
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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 ORDERED that where an CPW balance type vapor recovery system is
to be installed at a new installation only the OPY balance type coaxial vapor
recovery nozzles and coaxial hose configurations may be used.

IT IS FURTHER CRPERED that this system ic certified to be at least €5 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 arrancements for this system are described in Exhibits 1 and 2. Al
certified components are 1isted in the latest revision of Executive Order
¢-70-52.

IT IS FURTHER CRDERED that the CPW 11V Fodel F vapor recovery nozzle shall be
installed as shown in Exhibit 3.

IT IS FURTHER CRDERED that compliance with the applicable certification
requirements and rules and regulations of the Division of Measurement
Standards, the Office of the State Fire Marshal, and the Division of

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 I1I
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, Caltfornia this Z‘/‘kday ofzkﬁ'ﬁ'{%e.

mes ,D. Boyd
Executive Officer

s
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EXECUTIVE ORDER G-70-36-AC
NOTES TO ACCOMPANY EXHIBITS 1 AND 2

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 eGuipment, etc., where reacning the
fill pipe requires longer hoses.

b.  The vapor return hoses are arranged to be self-draining or Frovisions
are made to drain the hoses after each refueling or the system
incorporates an approved liquid blockage detection systenm arranged to
cease dispensing wnen a blockage occurs.

c. The Executive Officer of the Air Pesources Board or his/her designee
has approved the plans for compliance with condition b.

"he maxirmum allowanle 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 supports 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 unieaded casoline
with leaded gasoline, via vapor recovery piping, during underground
storage tank loading or overfill.
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EXEIZIT =

Executive Order G-70-35-AC
OPW Balance Phase Il Cverhesd Hose
Vapor Recovery Svstem

/— F.etracior
‘ .

S

_ OFW 11-V Mode] F
Series Vapor
Recovery Nozzle

Typical

Dispenszr\

&

_45° Wozzlz Swivel

o e

.Co-Axia.l Hose

- ——t
—t

Island Swivel,

>

: ’ : .'l ! 1
K —/"L ~\ Y;l:::r? 6 U.G.S.Tank)
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State of California
AIR RESOURCES BOARD
Executive Order G-70-37-B8

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 with-
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.

it
Executed at Sacramento, California this 2.2 day of » 1980.

mas C. Austin
Executive Qfficer
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EXHIBIT 2
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EXHIBIT )
Executive Order G-70-37-8
Chevron Balance Phase 1l
Vapor Recovery System
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Executive Order G-70-37-8

E it 3

Chevron Balance Phase Il Vapor Recovery System with OPH Nozzles

for Service Stations

Comnonént List

Island Swivel

0.495 in. 1.D. minimum

State Fire Marshal approved
0.495 in. 1.D. minimum

Ttem Hanufacturer State Fire o _Substitutc Equipment
and Marshal Manufacturer State Fire
Model Identification and Marshal
Number Model Identification
o Number
la. Nozzle, 0PY 7-V Hodel C-22 GVRC 001:008:18
Teaded fuel 0PW 7-V Hodel C-24
1b. Nozzle, 0Py 7-V Hodel C-47 GVRC 001:008:19
unleaded fuel opY 7-¥ Model C-49
2. Vapor hose 3/4 inch ID. X 8 feet 5/8 inch I.D. X 8 feet
3. Riser 3/4 inch or larger diameter
Galvanized Pipe
4. Anti- S
Recirculation np'y 78, 78-S, 78-f, or 78-ES GVYRC 001:008:13 firco \theaton ANO8-001 GVRC 001:007:4
Valve
5. Nozzle Swivel State Fire Marshal approved

Pressure Nrop Through the System*
(Includes Nozzle, Anti-Recirculation Valve, VYapor Hose, Swivels, and Underground Pioing)

Fiow (CFN)
29

60
100

Pressure Dro ]inches Hol)
932 eas than L.ZS ]

9.4 less than 0.45
9.9 less than 0.95

*Pressure drop test to be conducted with drybreak to underground tank open.
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Executive Urder G-70-37-5

Notes to Accompany Sxhibits 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 be 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 associated piping and
Other equipment is protected o limit back nressure development to less
than the maximum working pressure of the tank, piping and cther egquipment
by the installation of an approved 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 eliminate the possibility of vapors
dccurulating or traveling to a sourca of ignition or entering aujacent

buildings.

All vapor raturn and vent piping shall be providad with swing jcints at

the pase of the riser to each dispensing unit, at 2ach tark ccrnection, 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 sectian

the riser must te rigidly supported.

Cach vapor hose shall be located such that the center line of the hose
fitting, at the anti-recirculation valve (if externally mounted) or at the
dispenser cabinet swivel mounting (if valve is internally mounted), is not
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Exhibit 2, page 6

Executive Order G-70-52-AM

Conponontll List for Red Jacket, Hirt, or Balance
Phase Il Vapor Recovery Systems

I1-€°0

Manufacturer/Item SFM 1D Exhiblts

and Mode| Number Number 4 S -] 7 8a 8b 8¢ fa fb 9¢ 10 11 11a
Coaoxlal Hose Breckawqy Fittings - Foctory or Kit Repairable Only
Cotlow C~200 005:030:003 X X X X X X X X X X X
Dayco C-200 005:033:005 X X X X X X X X X X X
Enterprise Brase 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 4 X X X b ¢
Richards Industries CXE-39 005:031:005 X X X X X X X X X X X

- Desligned to be Recouplied Without Repalr KIt
Catiow 2.N.1 (Nozzle end °
Iinstallation prohibited) ©05:030:004 X
Emco Wheaton A4019 005:007:031 X X X X X X X b 4 X X X
Husky 3030 Safe-T-Break 905:621:004 X X X X X X X X X X X
Richards Industries CX-40 005:831:004 X X X X X X X X X X X
Richards Insustries RCX-40 005:031:004 X X X X X X X X X X X
OPW 86-C (w/ pigtall) 005:008:044 X
66-CL (w/o pigtall) 005:008:047 X X X X X X X X X X X

Yopor Check Valves
Emco Wheaton

A225 065:007:23 X X

A225-003 005:007:23 X X X

A226 005:007:23  {

A227 005:007:23 Xlg/ X X X X

A228-001 005:007:024 X X X X X X X X X X X
Red Jacket systems only may olso use:

Red Jacket 104-184 002:001:003 X X X X X X X

Hitt systems only may aleo use:
Hazlett HC-2 ball check valve X X X
Hirt 3/4" NPT solenoid valve X X X
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Exhibit 2,

page

7

Executive Order G-70-52-AM

1/

Component

List for Red Jacket, Hirt, or Balance

Phase II Vapor Recovery Systems

Monufacturer/Item
and Mode| Number

SFM 1D
Number

Exhiblite

Swivel 8/

Nozxzle Swivels

Emco Wheaton
A4110-001(45°)
A4113-001(90°)

Husky 14VI

Husky I+VI F

OPW 43

oPw 43-¢%/ (30°)

OPW 43-CF-(45°)

oPW 43-T%/ with 3/4°
or 1" fuel

OPW 43-CR(90°)

OPW 43-CRT(90°)

Pomeco Model 7

RCR 3 D

Island Swivels
Emco Wheaton A93-001

OPW 36-CE

Dispenser Swivels
Emco Wheaton
A4113-001 (90°)

A92-~001

Wedgon PS 3443 VRM
OPW 43-CR(90°)

OPW 43-CRT(90°)
Retractor Swivel

005:007:31
005:007:31
005:021:2
005:021:2
005:008:6
005:008:27
005:008:0480

005:008:31
005:008:48
005:008:46
005:025:2
005:031:002

005:007:13
005:008:28

005:008:31
005:007:11
005:013:2

005:008:46
005:008:46

Seartle Leather & Packing B~1399

or State Fire Marshal

approved equivalent

4 5
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

8o 8b 8¢ fa 8b ¢ 1@ 11 11a
X X b 4 X X

X X

X X X X X

X X X X X

X X

X b 4

X X X X X X X

X X X X X X X

X X X X X X X



€1-€°a

Exhibit 2, page 8

Executive Order G-70-52-AM

Conponontll List for Red Jacket, Hirt, or Balance
Phase I1 Vapor Recovery Systems

Manufacturer/Iten SFM ID Exhibits

and Mode! Number Number 4 -] ] 7 8o 8b 8¢ 9a 9b 9¢ 18 11 11a
Flow Limiter
Emco Wheaton A-10 001:007:1 X X X X X X X X X X X X X

or State Fire Marshal approved equivalent

Reclircuiqtion Yrqps (Existing Installations only) 12/

fmco Wheaton
Emco Wheaton
Emco Wheaton
OPW 78, 78-S,

A008-001

AS4-001
A95-001
78-E, 78B-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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Exhibit 2, page 9

Exoc!}lvo Order G-70-52-AM

Footnotes to Component List for Red Jacket, Hirt, or Balance
Phase 11 Vapor Recovery Systems

Specific components for the Red Jacket system are lleted In the latest version of Executive Order G-70-14.
Speciflc components for the Hirt system ore llsted In the laotest version of Executive Order G-70-33.

See Exhibit 3 for a Nozzle/System Cross-Reference.

High-hang or high-retractor hose conflgurations are required on all existing Balance, Red Jocket and Hirt
stations by July 28, 1986, except for dispensers In complliance with Exhibit 11.

Other dispensers are in compliance with ARB requirements If they are approved by the Division of Measurement
Standards and are applicable to any of the configurations shown by Exhibits 4,5,6, & 7 in this Executlive Order.

Other nozzle multiplane swivels and leland single plane swivels may be used if opproved by Californla State
Fire Marshal. Nozzle multiplane swivels and island single plane swivels are required on all exlsting twin hose
dispensers by July 26, 1986.

43-T ewivel not allowed with Hirt ball check valve.
Dual-port nozzles not permitted on new Installations utllizing a balance type Phase II vapor recovery eystem.

Boot protectors are rrohlbltod on Emco Wheaton A4000-series nozzles, EZ-flo 4000-series and 11V-series nozzles
and OPW 111V and Hueky Model V nozzles.

Speciflic components for EZ-flo rebulit 3600-series vapor recovery nozzles are listed in the latest version of
Executive Order G-70-101. Specific components for EZ-flo rebullt A4000-series and 11V-eerles vapor recovery
nozzies are Iisted In the latest version of Executive Order G-70-134.

Speciflic components for the EZ-f|o Rebutllit OPW 7V-E vapor recovery nozzle are listed in the latest version of
Executive Order G-70-78.

Specific components for the Rainbow Rebullt Emco Wheaton A3083, A3005, A3006, and A3007 vapor recovery nozzles
are listed In the latest version of Executive Order G-706-107.

Emco Wheaton red and gray bellows for A3000-type nozzles may nnt be used after July 28, 1989. (Bellowe
discolor In use and may appear tan rather than red or groy.g

The boot must be used with Daystar Spacer (Daystar part number FRO232-NL-00), and Is only approved for use on
Emco Wheaton 3003~ and 3005-type nozzles.

Approprlate certified swivels must be used to prevent closure of vapor passage due to kinking.
Use of Rainbow Petroleum Products RA3003/RA3005 Blow Molded Gasoline Vapor Recovery Bellows opproved.
Coaxlal hose assembiies which do not contaln liquid removal systeme may be used on Exhibits which are not

Iindicated provided they are used with o certified llquld remava! system {such as the Giibarco Co-Vent) which Is
certified for that Exhibit.
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Exhibit 2, page 10

Exoci}lvo Order G-70-52-AM

Footnotes to Component Liet for Red Jocket, Hirt, or Balance
Phase 11 Vapor Recovery Systems

Recirculation traps are permitted on existing Installotions only. Removal of Internal assembly from existing
recirculation traps is recommended whenever possible to reducs pressure drop.

Any Installotion of blended product dispensers must be plumbed to allow the return of vapors from any product
produced by blending to all tonks from which the component fuels may be withdrawn.

The Emco Wheaton A227 vapor check valve may be Installed in a vertical position (manufacturer’s instructions
speclify Inetallation within five degrees of horlizontal) In Tokhelm 262 dispensers manufactured before 1/1/96.

Installatlion of the Catiow 2.N.1 breakaway at the nozzle end of the hose Is prohibited.

The Emco Wheaton A4042 fitting Is to be marketed In combination with o gray scuff guard which clearly
Identifies it as an A4042 fitting. Thie gray ecuff guord ls not to be Installed on A227 vapor check valves,
and the use of the black scuff guard with which the A227 valve |s marketed Is prohiblted with the A4042. Enmco

Wheaton A227 valves modifled by removing poppets in on ottempt to create A4042 fittings are considered
uncertified equipment.

Coaxial hoses with Ilquid removal systems ore approved as indicated for Exhibite which require liquid removal
systems. The use of hoses contalning liquld removal systems lo not prohiblited on other Exhibite provided all
requirements of the Exhibits, Including hose loop specifications, aore mwet.



Exhibit 3
Executive Order G-70-52-AM

Phase 11 Vapor Recovery System/Nozzle Cross-Reference
(Red Jacket and Hirt Assiast Systems or Balance Systems)

Dispensing Rate

91-€°Q

1/ Systems 2/ GPM Not To
Nozzle Using Nozzies Exceed Commente aond Exhibit 2 Croes—Reference Number
Emco Wheaton A3003, RA3003} Hirt 10 3/ Soft, tight-fitting faceplate _
Balance 10 Insertion Interlock KN|
EZ2-flo 3003 Dual-hose passageways 4/
Secondary (pressure) shutoff mechanism =
Rainbow RAJ0OO3 Vapor check valve In nozzle
Emco Wheaton AJO03, RA300S Hirt 10 Same as A3003 except coaxlal -
Balaonce 10 Insertion Interlock 12}
EZ-flo 3008 Soft, tight-fitting faceplate 4/
Secondary (pressure) shutoff mechaonlsm -~
Rainbow RAJ00S Vapor check valve In nozzle.
Emco Wheaton A3008, RA300S Hirt 10 3/ Loose~fitting aseslst-type facecone. _
Red Jacket 10 No Insertlion Interlock. . 13}
EZ-flo 3006 Secondary (pressure) shutoff mechanlism
Slim handle.
Ralnbow RAJ006 Duol-hose passageways
Remote vapor check volve required.
Emco Wheaton A3007, RAJOO?7 Hirt 1e Some as A3008 except coaxlial passageways _
EZ-filo 3087 Red Jacket Loose~fitting assist-type facecone / | ¢l
Rainbow RAJ007 Secondary (pressure) shutoff mechanism 4
"Remote vapor check valve required.
Emco Wheoton A4000 Q/RA4000 8/ Hirt 18 3/ Soft, tight-fitting faceplate _
5/ 2/ Balance 10 Insertion Interlock 4/ 15}
EZ-flo 4000 Secondary (preesure) shutoff mechanism —
Remote vapor check valve requlired
Dual-hose passageways
Emco Wheaton A4001 §/RA4001 5/ Hirt 1@ Same ae A4000 except coaxlal. _
Balance 10 Insertion Interilock. |6}

EZ-flo 4001§/

Soft, tight-fitting faceplate. /
Secondory (pressure) shutoff mechanism —
Remote vapor check valve requlred
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Exhlbit 3 (continued)
Executive Order G-70-52-AM

Phase Il Vapor Recovery System/Nozzle Cross-Reference
(Red Jacket and Hirt Assist Systems or Balance Systems)

Dispensing Rate

1Y, Systems 2/ GPM Not To
Nozzle Using Nozzles Exceed Comments ond Exhibit 2 Cross-Reference Number
Emco Wheaton A4002 8/ U Hirt 10 3/ Loose~fitting assist-type facecone. _
s/ No Insertion interlock. 4/ 171
EZ-flo 4002 Secondary (pressure) shutoff mechanism
Dual-hose passageways
Remote vapor check valve required.
Emco Wheaoton A4003 8/ Hirt 10 Same as A4002 except coaxlal passageways -
s/ 7/ Loose-fitting assist-type facecone s/ 18]
EZ-flo 4003 - Secondary (pressure) shutoff mechanlism —
Remote vapor check valve required.
5/ 5/
Emco Wheaton A4008 RA4005 Hirt 10 Vapor check valve In nozzle. _
s/ 1/ Balance 10 Insertion Interlock. 191
£Z-flo 4005 Soft, tight-fitting faceplate. 4/
Secondary (pressure) shutoff mechanism
Coaxlal passageways
OPW 7V Model E s/ Hirt 10 3/ No insertion interlock. .
-34 (unleaded, with clip) Red Jacket 10 Loose-fitting asslet-type facecone. |10}
~36 (leaded, w/out cllpg Remote vapor check valve requlired,
-47 (unleaded, with cllp) Dual passageways
-49 (unleaded, w/out cllip No new 7V nozzles being made by OPW. 4
-80 (leaded, with clip) Secondary (pressure) shutoff mechanism
~81 (unleaded, with clls)
-82 (leaded, w/out cllp
~-83 (unleaded, w/out cllip)
E-Z Flo EZES8 3/
~34 (leaded, with clip) Hirt 10 Rebullt OPW 7V Mode!l E nozzle.
-36 (leaded, w/out clip) Red Jacket 10 Loose-fitting aseist~type facecons. |104a]
-47 (unleaded, with cllip) No Interlock, dual passogeways.
-49 (unleaded, w/out clip) Remote vopor check valve required. 4
Secondary (pressure) shutoff mechaniem —
3/
Ralnbow Petroleum Products Hirt 10 OPW 7V Model E nozzle with Rainbow boot. -
RPP-34 (leaded, w/ clip) Red Jacket 10 No insertion finterlock. |1eb|

RPP-36 (leaded, w/out clip)
RPP-47

RPP-49

unleaded, with clip)
unleaded, w/out clip)

Secondary (pressure) shutof?! mechonism 4/
Loose-fitting assist-type facecone.
Remote vapor check valve required.
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Exhibit 3 (continued)
Executive Order G-70-52-AM

Phase 11 Vapor Recovery System/Nozzle Cross-Reference
(Red Jacket and Hirt Assist Systems or Balance Systems)

Dispensing Rate

Systems 2/ GPM Not To
um,ull Using Nozzles Exceed Cross—Reference Number

OPW 11V Model C Hirt 10 Coaxial passageways. .
~22 (leaded, with clip) Balance 10 Insertion Interlock. |11
-24 (leaded, w/out ¢clip) Soft, tight-fitting facepiate W,

-47 (unleaded, with clip) Secondary (pressure) shutoff mechanism ~
-49 (unleaded, w/o cllpg Vapor check valve In nozzle
No new Model C nozzles belng made by OPW

OPW 11VS Model C Hirt 10 24 Same as 11V except dual passageways. —
-22 (leaded, with clip) Balance 10 Insertion Interiock. |12}
-24 (leaded, w/out clip) Soft, tight-fitting faceplate. Y,

-47 (unleaded, with cilp) Secondary (pressure) shutoff mechanism —
-49 (unleoded, w/o cllpg Vapor check vaive in nozzie
No new Model C nozzles being made by OPW.

OPW 11V Model E Hirt 10 Cooxlal passageways. _
~34 (leaded, with clip) Red Jacket 10 Loose fitting asslet-type facecone. |13}
~368 (leaded, w/out cllp) No Insertion Interlock.
~47 (unleaded, with cllip) Remote vapor check valve required. 4/

-49 (unleaded, w/oui/cllp) Secondary (pressure) shutoff mechonlism

EZ-flo 11V-E (coaxlial)

3/ 3/

OPW 11VS Model E Hirt 10 Same an 11V E except dual passageways. —
~34 (leaded, with clip) Red Jacket/ 10 Loose fitting assist-type facecone. |14}
~36 (leaded, w/out clip) No Insertion Intertock.
~47 (unleaded, with cilip) Remote vapor check valve required. /

-49 (unleoded w/s,t clip) Secondory (pressure) shutoff mechonlism 4

EZ-flo 11V-E (dual) '

F Hirt 10 Vapor check valve In nozzie. —

PN 1 (e Balonce 1e Insertion interlock. W, j15]

-22 (leoded, with clip)

~-24 (leaded, w/out cllip)
-47 (unleaded, with clip)
-49 (unleaded, wlthg,t clip)

EZ-flo 11V-F (coaxlal)

Secondary (pressure) shutoff mechonlism
Soft, tight-fitting facepioate.
Coaxlal passogeways.
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Exhibit 3 (continued)
Executive Order G-70-52-AM

Phase I1 Vapor Recovery System/Nozzle Cross~Reference
(Red Jacket and Hirt Assist Systems or Balance Systems)

Diepensing Rate

1/ Systeme 2/ GPM Not To
Nezzle Using Nozzies ~ Exceed " c ~Reference Number
OPW 11VS Model F Hirt 10 3/ Same as 11V F except dual passageways. _
-22 (leaded, with clip) Balance 10 Vapor check valve in nozzle. / |18]
-24 (leoded, w/out cllip) Secondary (pressure) shutoff mechanism —
-47 (unleaded, w/ cllps Insertion Interlock.
-49 (unleaded, w‘y clip) Soft, tight-fitting faceplate.
EZ-f1o t1V-F (duai) *
oPW t11v 8/ Hirt 10 Vapor check valve In nozzle. —
-22 (leaded, with cilip) Balance 10 Insertion Interiock. / l17]
-24 (leaded, w/out cllip) Secondary (pressure) shutoff mechanism ~
~47 (unieaded, with cllip) Soft, tight-fitting faceplate.
-48 (unleaded, without clip) Coaxlial possageways.
Husky Mode! V 8/ Hirt 10 Vapor check valve In nozzle. __
Balance 10 Insertion interlock. |18}

Secondary (pressure) shutof{ mechanism &/
Soft, tight-fitting facepiate.
Coaxial passageways.

1/ Spout and bellows may be changed from |leaded to unleaded

changed accordingly.

2/ The Executive Orders pertaining to Balance Phase 11 vapor recovery systeme are |listed In Exhibit 1.

3/

4/

5/ Boot protectors are prohlblited on Emco Wheaton A
and OPW 111V and Husky Model V pozzles.

&/

1/

Secondary (pressure) shutoff mechanlem ot or below 10" water column (between 6" and te”,

Flow rate of 12 gpm permitted only on dual Hirt systems which use 3/4" vapor hose.

OPW 7V Model E nozzle with OPW 7V Model M bellows/faceplate 1s acceptable,.

not over 10").

+ of vice versa, when products In storage tanks are

4000-series noxxles, EZ-flo 4000-series and 11V-geries nozzles

EZ-flo rebullt nozzie bodies may be certified only with Emco Wheaton “front end” parts. Refer to the latest
version of Executive Order G-70-134 for a listing of the opproved combinations. :



EXHIBIT 4
Executive Order G-70-52-AM

Dual Hose Side Mount High-Retractor Configuration
For Existing Installations Only

o

to 7 feet

-—-—__-_-__"““‘-Overhead Hose Retractor

ozzle

Certified multi-plane swivels on
the nozzle end of both vapor and
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.

5/8 inch or larger I.D (3/4" 1.D.
minimum with 12 gpm Hirt system).
Vapor hose length as needed to
provide natural drainage into
vapor return piping when

C) retractor is in retracted
position, and still avoid kinking

’

10" maximum

l

when fully extended.

T

10" minimum

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

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

Swivel. State Fire Marshal
approved 0.495 inch I.D. minimum

45%with stops.

Notes: 1. See Exhibit 2 for the component list.
2. 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.)
3. Use appropriate hose ties.
4. Vapor return piping may be installed on the inside or the outside

of

the dispenser cabinet.

8. The Emco Wheaton and FZ-flo A4000 and A4002 nozzles are permitted

on

ly when used in conjunction with certified vapor check valves.

N A AN



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

—

5 to 7 feet

e Overhead Hose Retractor

Coaxial Hose Assembly

Nozzle

Nozzle swivel (optional with
lightweight coaxial hoses)

Hose assembly sloped to permit
natural drainage into vapor
return piping when retractor is
in retracted position.

10" maximum

o

Gasoline Fluid Hose (or piping
inside dispenser)

10" minimum

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

Dispenser or island Swivel
/(optional with lightweight
coaxial hoses)

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

See Exhibit 2 for the component 1list.

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

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

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

A A Aa



EXHIBIT 6
Executive Order G-70-52-AM
Dual and Coaxial Hose Dispenser-Mount.High-Retractor Configuration

Retractor

5 feet
minimum

' Dispenser _
L/Gasoline liquid hose length shall

*""”—be selected and hose installed to.
avoid interference with vapor
hose operation.

Nozzle

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

30° -required (optional with other
coax hoses)

10* maximum

5/8" or larger I.D. (3/4" for 12
gpm Hirt system) Vapor hose or
coaxial hose length as needed to
permit natural drainage into
vapor return piping when
retractor is in retracted

T

10" minimum

Y position and still avoid kinking
T when fully extended.

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

Swivel, must be State Fire
Marshal approved 0.495 inch I.D.

v v minimum 45° with stops (optional

with lightweight coaxial hoses).

Notes:

1. See Exhibit 2 for the component list.

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 that
3/4" 1D 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 instalied inside or outside dispenser cabinet.

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

6. The Emco Wheaton and EZ-f1o A4000, A4001, A4002 and A4003 nozzles are
permitted oniy when used in conjunction with approved vapor check vaives.

7. The coaxial hose dispenser-mount high-retractor configuration can be used
for all new and existing installations. The dual hose dispenser-mount
high-retractor configuration may not be used for new installations.

8. Nozzle and dispenser swivels are required with dual hoses and with

hardwall coaxial hoses, and are optional with lightweight coaxial hoses.

D.3-22
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mere than 3-1/2 inche:z above the “-o surtace of *he iclanc and is &s cloe

as possible to the top surface of the isiand.

For dispenser islands greater than 5 feet in width, each vapor kesa Tength
shall nat Le longer than the sum of one-p21¥ the dispenser island width,

in Tzet, plus 6 fest.

Far cnly those non-retail cutlezs whick el soecial vekizles, ke

instatlation of vapor recovery kcizz longer than 21gnT “eat ar: allawed

provided the following conditions are met:

2. The 7on-retail osutlet “Leje izecial vehiclss sucn 25 Favca TOUZNS,
1ar7e skip loacers, Jfi-the-reac equicment. 2tz. wnerec r2acnina the

*111 pipe requires longer rczes.
b. The vapor return hose length is no longer than required.

c. The vapor return hoses are arranged to be self-draining or provisions
are made to drain the fosec after each refueling or the system
incorporates an apereved liquid Slockage detaction sys3iam arranzed to

cease cisvensing when a blockage occurs.

d. The Executive Qfficer of tne ~1ir Resources Board has approved the plans

for compliapee with conditions b and c.

State Fire Mapshal aocroved swivels (and of# sets if necessary) “z¢ zhis

system shall b2 selected and inszajjed on nosas to prevent hosz xizking.

Product hose length shall be selected for each dispenser ta provide far full

extension of the vacor raturn kcse.

D.3-63



10.

1.

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 valyes

is optional. However, the use of anti-recirculation valves is recommnended
by the Division of Measurement Standards in any installation where the

user utilizes the gallonage figures.

D.3-64



State of California
AIR RESOURCES 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 Health 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 Sectione 29600. 9601 and
+1954 of the Health and Safety Code, test procedures for determining
sompliance of Phase I and Phase II vapor recovery systems with emission
standards in its “Test Procedures for Oetermining the Efficiency of Gasoline
vapor Recovery Systems at Service Stations“ as last amended Septemoer 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 Supervault
aboveground storage tank for balance Phase I and Phase Il operation;

WHEREAS, Section VIII-A of the Certification Procedures provides that the
ixecutive 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 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 I compunents from Eyecntive
Order G-70 series are to be used.
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IT IS FURTHERED ORDERED that any emergency vent instalied on the tanks be
leak free at the operating pressure of the tank when tested in acceordance
with ARB Method 2-6, "Test Procedures for Gasoline Vapor Leak Detection
Using Combustible Gas Detector® a8s last amended September 1, 1982 (the "Test

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 Bobtail
truck bulk delivery nozzle be replaced with an OPW 633 BA coupling/adaptor
along with an OPW 633 8D reducing coupler (or an equivaient arrangement that
dllows for no leakage of gasoline) to connect the Bobtail truck bulk
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 533 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 compiiance with the rules and reguiations of the
local air poilution 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 valive shall require the rr:or
approval of the local firn -nief, and that the tanks and P1pIng shai., comply

with the appropriate General Industry Safety Orders and in particular the
POUVIZI0AS uY aruicles 144, 145, and 146 thereor.

IT IS FURTHER ORDERED that compliance with all applicable certification
requirements and rules and requiations 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
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, unless such adlteration has been
approved by the undegsigned or the Executive Officer's designee.
T

Executed this _/_5_ day of °"°’5._,, ""\—1990. at Sacramento, California.

Willram W

James D. Boyd
Executive Officer
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rxhibit |

Executlve Order G-70-132

SUPERVAULT

COMPON. NT DESCRIP 110N

VAPOR CLCIOVERY NOZ LE
COAXIA 1ISE ASSEMEBL)
OVERHLAD IN0SE RETRACTOR
HOSE R IRAC OR BASE
COANIAL DA TOR

Hit CA’

fitt ADAP10R

COAMAC DROP TUBE

PRESSURE /VA UUM VINT VALY
EMERENCY AENT

. PUM

12. NOZZ!E HOO{ & PROIECING HO
13 FILIER AD\OR

14 FILTER ELEMINT

/\
(.

!
i

2" Mit
S
—

)

5._
S

" MIN.

J

am?
V=
<

W ® DG oA L

]
S

Notes:

See Executlve Order G-70-97-A (Exhibits *,2 &3) for llsting of ARB certifled Phase 1 two-polnt and
coaxlal wgpor recovery equlpment and pressure/vacuum valves for storoge tonks.

See Executlive Order G-70 serles for ARB -ertitlsd Phase |1 vapor recovery equipment.

-
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State of California
AIR RESOURCES BOARD

Executive Order G-70-133

Certification of LRS., Inc.
Fueimaster Aboveground Storage Tank
Fi11ing/Dispensing Vapor Recovery System

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 displaced during the filling of storage tanks at service
stations ("Phase I vapor recovery systems“) and for the control of gasoiine
vapor emissions from motor vehicle fueling operations ("Phase II vapor
recovery systems“) in its “Certification Procedures for Gascline 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. sur<uant to Sections 39600, 39601, and
41954 of the Health and Safety Code, test procedures for determining
compliance of Phase I and Phase IJ 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, LRS, Ine., has applied for certification of the Fuelmasger
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 all of the requirgments
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 VII 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
Resources Board certified Phase I comoonents from Exhibits 1 thru 3 of .
Executive Order G-70-97-A and certified riase 7T component.s from Executive
Urder G-/0 series are to be used.
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IT IS FURTHERED ORDERED that any emergency vent installed 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 (eierence :n Section 94000 of Title 17,
California Administrative Code.

IT IS FURTHER ORDERED that the threaded stem normally 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 equivalent arrangement that
allows for no leakage of gasoline) to connect the Bobtail truck bulk
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
adaptoer 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 compiiance with the rules and regulations of the
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.

11 1S FURIHER ORUERED that the use of a PV valve shall require the crior
*wcroval of the local fire chief, and that the tanks and piping shall comply
with the appropriate General Industry Safety Orders and in particular the

MUy IS0 Ul Al biuiEae 184, 143, anu 140 oher eor.

IT IS FURTHER ORDERED that compliance with all applicable certification
requirements and rules and regulations of the Division of Measurement
Standards, the Office of the State Fire Marshal, and the Division of
Occupational Safety and Health of the Department of Industrial Relations
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.

gu—

/7
Executed this _/& * day of ©c7O3/AA 1990, at Sacramento, California.

James D. Boyd
Executive Officer

D.3-69



“juswdinbe KJsaodeu
Jodea I] eseyd PO} ji3Jad @Yy JOJ 3@34J8S Qf-D JBPJI) OA}3INIEXI 89S

-syuey 9bvJoys 4oj SOA[RA WANJBA/8JNSSRId
pue juewdinbs AJ9A029J JodeA |R}XROD PUR JULOC-OMY ] @SEYd PO} J}3d4ed

gdv Jo Bujysyy Joj (E % °Z ‘T SI1QIYX3) y-£6-0L-9 JOPJQ ®A|INIX3 8as

$S3I0N
prs——_y 1% 00— )
— |l.o»ﬂmlum-.“ i 2= ==
eI .rv?m..m@. G Toe m3A NOILDIS
T T L
8 [
e i~ I _
. ' G | N WNOUK
4 1) 1 N —
g Ve ¥ AN i oNUYOD QUVE s
, 1 \
'
' 1l ! \ vl TIMS AWONOD
1 ““ N 1
" |
_. -_ [ [ » Vo,
! o r u T ”
. ' " | N
\ ' " ’ _ TN wg TJUS e
v " n ’ . |
N ' w7 — L - —
~o i L..w\ [TPony _j._-ql_._
R S I A ] ! 1804 JROSg —
-Tr- " | mousa0 WP — ’ hMu mw ull
1l ww w —
{ M

| o
. {1b0e san.v) ! ! "D 008 1€ LN IC.Q..I; Y
LR (Noee | ~  gOMNON LONO0N —— e §0 MIELIN WARKS ¥
' Ln0w bem
W04 P ™
! vl UNOd LN S) )
é...lg I JoVIS IS ; {WNOLL0)
2200084 | - ANIOIIN WOdVA [ INV . 2]
i L UNOd 4,9 /()
Uan 2/t .x!F,.. Eon T WeN0 TS ﬁ w008 va1 MOVID ——
wOdv. — (WITHT LA & § 0 INEKIne J—eﬂ,
= Vg 1IN0GA UNOe AN
ANIA ANINOND

T wicvers W W)
¥1' S5 N0V M
A vae3id) Tha$

EET-0L-9 JapJp eA}3Indexy

T 3194yx3

lﬂi

D.3-70



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 equipment.
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

E-3



TABLE E-1.

BALANCE SYSTEM DEFECT FREQUENCY FROM
ACTUAL STAGE II INSPECTION SURVEY®

efect
Defective Faceplate
lmproper 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

514

W o B

20

476
61

37

11
24
44

486

Number of Defects

New
17
1
1
9
17

O O N N O O O

»& O ©

10

2
12
13

531

121
26
56

499

Percent of All Nozzles

old New Total
1.1 1.7 1.2
0.7 0.1 0.6
0.3 0.1 0.3
1.5 0.9 1.5
&.7 1.7 4.5
0.0? 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

Deficiency Decrease

Defect Assigned
(Percent)
Defective Faceplate 10
Improper Faceplate 0
Missing Faceplate 22
Defective Nozzle Boot 30
Improper Nozzle Boot 5
Leaking Nozzle Boot 30
Missing Nozzle Boot 100
Uncertified Nozzle Boot 0
Defective Nozzle Body 22
Leaking Nozzle Body 22
Missing Nozzle Body 100
Uncertified Nozzle Body 0
Defective Check Valve 30
Improper Check Valve 30
Missing Check Valve 30
Kinked Hoses 30
Leaking Hoses 10
Wrong Hose Length 5
Torn/Punctured Hoses 10
Defective Retractor 5
Improper Retractor 5




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 f111p1pe 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
equlvalent 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 ILength. 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))
(old (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
Iv. 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 staqges

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. 1If 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
II 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. 1In 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.



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



APPROVED OR CERTIFIED SYSTEMS

South Coast only uses CARB certified Stage II vapor

recovery systems.

ENFORCEMENT

Number of Inspectors

The ideal number of inspectors for the service station
population is 15. South Coast currently has 12 inspectors
on staff. Their duties include Stage I as well as Stage II
inspection duties.

Inspector Training

Inspectors for the South Coast must attend a seven week
training program. For two weeks the trainees work in
conjunction with experienced instructors. They also have

training videos on inspection technique.

Frequency of Inspections

While they would like to average two inspections per
year, this is not possible because of the slight manpower
shortfall which leaves the inspection average at 1.9 times
per year. Their inspection program is not necessarily
geared to inspect each station twice annually, but rather it
is a priority inspection program. Stations which have
exhibited recurrent problems in the past are inspected three
times per year, average situations twice per year, and very

conscientious stations are only inspected once per year.
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Inspection Procedures

The inspection procedures consists of a visual
inspection of the nozzles, hoses, as well as an inspection
of the Stage I system. They inspect the burner for assist

systems and make sure it is operating properly.

Handling of Violations

South Coast Air Quality Division tags out equipment as
described by ARB rules/California law. They issue a notice

of violation when two tags are issued at a facility.

MISCELLANEOUS ASPECTS OF PROGRAM

South Coast is currently involved with an experimental
"self inspection" program where larger companies implement
their own inspection program. An overall evaluation of this

program has not been conducted.

PROBLEMS ENCOUNTERED AND SUGGESTIONS TO OTHER AGENCIES

It has been suggested that any Stage II vapor recovery
program should ensure that the underground piping is
installed properly through testing and other means. The
public awareness aspect of a Stage II program is also
important. This awareness includes good equipment usage
instruction, the education of the service station industry,
self maintenance programs by all affected service stations,
and instruction courses provided by the air pollution

agency.

PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: District of Columbia Department of
Consumer and Regulatory Affairs
[DRAFT: PENDING DISTRICT REVIEW]

Address: Washington, D.C.
Telephone: (202) 727-7000



Stage II Contact: Ron Wambsgang

REASON FOR INITIATING PROGRAM
Stage II controls have been implemented for the control
of Volatile Organic Compounds (VOCs). Washington, DC is an

area designated as non-attainment for the criteria pollutant
ozone.

NUMBER OF SERVICE STATIONS

Stage IT affects approximately 150 retail gasoline
dispensing facilities in addition to a couple hundred
private or governmental facilities.

REGULATIONS

District of Columbia Air Rules 341:705.1-requires that
all gasoline dispensing facilities with the exception of
facilities available to the public by virtue of having some
membership or military status may have no more than one
nozzle which does not comply with requirements, or the same
facilities having 3 or less dispensing nozzles implement
Stage II vapor recovery equipment.

The compliance schedule is effective in accordance with
the District of Columbia Air Pollution Control Act of 1984.

IDENTIFICATION OF SOURCES

Gasoline dispensing facilities were identified by using
State Licensing Facility records. The major oil companies
were contacted and lists of facilities were given. The
notices for implementation were sent via the First Class
Mail.

PERMIT APPLICATION PROCESS

The facility sends the permit application to the proper
State agency. The application is subsequently reviewed and
a permit is issued if there are no problems.



PROCEDURE AFTER APPLICATION RECEIVED

Once the permit is issued, an inspection is required.
Washington, DC uses an inspection checklist that must be
completed in order to determine if a facility is in

violation.

"APPROVED" OR "CERTIFIED" SYSTEMS

All vapor control systems will meet the requirements
for certification and shall be operated in accordance with
the Standards of the District of Columbia Air Pollution
Control Act of 1984 as established by the California State
Fire Marshall, the Division of Measurement Standards of the
Department of Food and Agriculture, or the Health and Safety
Code. These requirements are subject toc change. Alternate
vapor recovery systems may also be used if they satisfy the
above requirements.

ENFORCEMENT
The Number of Inspectors and Frequency of Inspections

An exact number of inspectors could not be given due to
the fact that the inspectors are from several different
branches in the agency. There are relatively six
inspections a year for each station. All facilities are
inspected during the summertime due to the increase in ozone
at that time. Every report is submitted by an inspector

includes the checklist used.

Violations
The Department of Consumer and Regulatory Affairs has

found the most effective way of handling violations is
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through the Civil Infractions Program, which issues tickets
and subsequent fines. These fines range from $50-500

dollars.

MISCELLANEOUS ASPECTS OF PROGRAM

PROBLEMS ENCOUNTERED

PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: Missouri Air Pollution Control
Address: St. Louis, MO

Telephone: (314) 751-4817

Stage II Contact: Budd Pratt
Missouri Air Pollution Control Division

REASON FOR INITIATING PROGRAM

Stage II controls were implemented for VOC control as
the St. Louis area is classified as non-attainment area for
the criteria pollutant ozone.

MAJOR PUBLIC COMMENTS

NUMBER OF SERVICE STATIONS

It is estimated that there are approximately 1,200
gasoline dispensing facilities that will implement Stage II.
A breakdown of retail vs. non-retail facilities was
unavailable.

REGULATION

Missouri Administrative Code CSR10-5.220 requires that
storage tank with a capacity greater than 2,000 gallons must
be equipped with a submerged fill pipe in addition to
installing Stage II vapor control systems.

The compliance schedule is contained in CSR10-5.220.
It is stated that all affected gasoline loading
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installations with a monthly throughput greater than or
equal to 600,000 gallons per year, must achieve final
compliance by July 1, 1978. The compliance dates for
facilities with monthly throughputs between 600,000 and
120,000 gallons was August 12, 1986.

IDENTIFICATION OF SOURCES
The exact methods used in identifying sources could not
be determined at this time.

PERMIT APPLICATION PROCESS

Each facility receives a construction permit in order
to make the proper modifications. Facilities must send in
their individual plans for Stage II implementation.
Missouri Air Pollution Control reviews these plans and sends
the facility their consent to begin modifications.

PROCEDURE AFTER PERMIT APPLICATION RECEIVED

Once the facility has completed the modifications to
its facility, drive-by inspectors begin. Once an inspection
is made, that facility is entered into a data base. No

formal testing of the equipment is required.

APPROVED OR CERTIFIED SYSTEMS

Missouri uses only California Air Resources Board
(CARB) certified equipment as outlined by the Executive
Order. Any deviations of this equipment are non-negotiable.

ENFORCEMENT
Number of Inspections

In most areas, the inspections are conducted by county
employees that have other duties. Missouri inspectors have
a training session which includes use of a Stage II

orientation book distributed by CARB.
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Frequency of Inspections

The inspection program is set up such that after an
initial visit, the facility is entered into a database, from
there, inspections are scheduled twice a year. The

inspectors use an inspection checklist for each facility.

Violations

Missouri inspectors have found the "tag out" method to
be more effective than fines in handling violations. Once a
violation is discovered, the responsible party has 15 days
to correct it. A test of the appropriate equipment must be
performed and compliance proved through an outside
contractor. The facility must make an appointment to have

the inspector come again.

MISCELLANEOUS ASPECTS OF PROGRAM
A unique aspect of St. Louis is that they only allow
coaxial hoses for their gasoline dispensing facilities.

PROGRAM REGULATORY AGENCY INFORMATION
Name of agency: New Jersey Department of Environmental

Protection
Address: Trenton, NJ
Stage II Permitting\
Contact: Patrick Zigrand
Division/Section: New Source Review
Telephone: (609) 530-8249
Stage II Enforce-
ment Contact: David Volz
Division/Section: Minor Source Compliance
Telephone: (609) 584-4243

REASON FOR INITIATING PROGRAM
Originally, NJ proposed rules requiring Stage II vapor
recovery for the control of VOC emissions related to ozone
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formation. However, no final action was ever taken on this
proposal. Then, on September 14, 1987, the United States
District Court (in response to American Lung Association v.
Keon, Civil No. 87-288) ordered the DEP to propose a
schedule for prompt implementation of Stage II vapor
recovery. Therefore, the true motivation for the actual
adoption of the Stage II program was the Court order.

NUMBER OF SERVICE STATIONS
DEP estimates that there are approximately 5,300
facilities subject to the regulation. No breakdown was

available regarding for public vs. private.

REGULATIONS

New Jersey Administrative Code 7:27-16-3 (f) requires
that all gasoline dispensing facilities with throughputs
greater than 10,000 gallons per month install a vapor
control system that is "approved by the Department and that
is designed, operated and maintained so as: (1) To prevent
VOC emissions to the outdoor atmosphere by no less than 95
percent by weight . . ., and (2) To prevent overfilling and
spillage." Marine loading facilities are also exempt.

The compliance schedule is contained in 7:27-16-3 (r)
and (s). It is stated that all 40,000 gallons per month
facilities had to obtain a permit by March 21, 1988, begin
construction by June 21, 1988, and be in compliance by
December 30, 1988. The dates for facilities with monthly
throughputs between 10,000 and 40,000 gallons were November
1, 1988 for permits, March 1, 1989 for initiation of

construction, and December 29, 1989 for full compliance.
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There were some problems with the implementation
schedule. It is estimated that they had received
approximately 300 requests for extended compliance
schedules. The main reasons for these difficulties were

equipment and contractor availability.

IDENTIFICATION OF SOURCES

The DEP mailed a letter stating that a Stage II
equipment was required on every facility with an average
monthly throughput of 10,000 gallons or greater. Each
facility was required to obtain a Stage II permit which
indicated the type of system to be installed.

New Jersey law (N.J.A.C. 7:27-8.1) requires
owners/operators of air pollution control devices to obtain
permits to construct, install or alter air pollution control
devices prior to their installation. Once the permit
application is received by the DEP a review of the
application is conducted to determine whether the proposed
installation will meet the Department's "state of the art"
criteria. Actually, New Jersey relies on CARB certification
for this determination and the permit applications list
those systems which are approved.

Upon acceptance by the DEP, the permit is approved with
conditions requiring a pressure decay test and a liquid
blockage test within 90 days of installation of the
equipment. It further requires that documentation of such
tests be kept on site along with the approved permit.

APPROVED OR "CERTIFIED" SYSTEMS FOR THAT STATE

While, the regulation states that a system be used
which is "approved by the Department", the permit
applications list those the systems which are approved.
Actually, New Jersey relies on CARB certification for this
determination. The permit application actually lists the
CARB executive order number with the systemn.
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ENFORCEMENT
Number of Inspectors and Inspector Training

In most areas, the inspections are conducted by county
employees that have many other duties. The state provides
funding for each county participating in the program. New
Jersey inspectors have a two day training session which
include a Stage II training film (1 day in classroom, 1 day

in field).

Frequency of inspections
The inspection program is set up so that 20 percent of
the stations are to be inspected annually. This means that

each station should be inspected about every 5 years.

Inspection procedures

There is no inspection checklist used by New Jersey
inspectors. They feel that the use of checklists limits
what an inspector examines. The following are the typical
items covered during a Stage II inspection of a facility.

1) Check to see that the paperwork is on-site and
available for review. This includes the pressure
decay and liquid blockage test documentation and
the permits.

2) Check to determine if the type of system on the
permit is the system actually installed and in-use
at the facility. No mixing of equipment types is
allowed.

3) Inspect all nozzles, boots, face plates, and hoses
for any cuts, tears, or other types of disrepair.
Any sized hole or tear is considered a violation.

4) Check to see if any other problems exist with the
equipment. Examples of the things which could be
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checked are nozzle check valves, nozzle latches,

etc.
Violations

Detailed State policy regarding fines is in place and

used by the DEP. For each type of violation, they impose a
fine. They do not have a "list" of defects. The inspectors
determine what is considered to be a violation when the
equipment is not in the condition as permitted (re: Items 2,

3, and 4 above).

MISCELLANEOUS ASPECTS OF PROGRAM

An unique issue in New Jersey is that self service
facilities are not allowed so the general public does not
come directly in contact with the Stage II equipment. DEP
officials certainly believe this lessens the number of
complaints received from the public. No operating
instructions are required to be on the pumps and it is not
believed that much of the industry trains their personnel on
the proper usage of Stage II. There is an environmental
hotline for the State which handles all environmental
complaints, but no assessment has been done to determine the

number regarding Stage II.

PROBLEMS ENCOUNTERED AND SUGGESTIONS TO OTHER AGENCIES

NJ DEP officials indicated that a problem exists for
facilities which have claimed an exemption based on
throughput. This is due to two reasons. The first is the
date listed in the regulation for determining throughput.
The exemption is for facilities with average monthly
throughput less than 10,000 gallons per month and "average
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monthly throughput shall be based on the average of the
monthly throughputs between September 1, 1986, and August
31, 1987". The situation was brought up that a station
could have increased its throughput in the 4 years since
that time to be above the cutoff, but is not required to
install Stage II. Another problem is that documentation
requirements for determining throughputs is not clearly
stated and is relatively easy to "hide" throughput so that
one falls below the cutoff. New regulation will alleviate
all the above problems.

NJ DEP representatives felt it would be a good idea to
require that additional tests be conducted when the tanks,
piping and other components are replaced.

PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: New York Department of Environmental
Conservation (DEC)

Address: Albany, NY

Stage II Contact: Robert S. Praisner

Division/Section: Sr. Engineering Technician

REASON FOR INITIATING PROGRAM

In 1982, the New York DEC submitted a SIP to EPA that
did not include Stage II and also did not demonstrate
compliance. The Governor indicated a commitment to
demonstrate attainment but Stage II was still not
implemented. However, the Natural Resources Defense Council
(NRDC) sued New York to require Stage II. Stage II controls
were implemented for VOC control as the metropolitan area is

designated non-attainment for ozone.

NUMBER OF SERVICE STATIONS

The metropolitan area of New York has approximately
2400 to 3000 gasoline dispensing facilities. A breakdown of
retail versus non-retail was not available.



REGULATIONS

Installation of Stage II began in April 1988 and
service stations with gasoline throughput greater than
500,000 gallons per year had until July 1988 to comply, and
those stations with a gasoline throughput greater than
250,000 gallons per year had until July 1989 to comply.

PERMIT APPLICATION PROCESS

Each affected facility must file for a permit to
construct and operate. An outside contractor tests the
equipment and the results are sent to the Department of
Environmental Conservation (DEC).

PROCEDURE AFTER PERMIT APPLICATION RECEIVED

Once the permit application is received by the DEC, and
the results from the contractor have been reviewed, a permit
is mailed to the facility.

ENFORCEMENT

Number of Inspectors and Inspection Training & Frequency of
Inspection

The NYDEC would only commit to saying that they inspect
their facilities "periodically". It is felt that twice per
year, random inspections is the best way to enforce the
regulations.

The NYDEC currently uses 6 inspectors to inspect
facilities in the nine county New York Metropolitan Area.
Inspection Procedures

The NYDEC does utilize an equipment checklist for the
inspectors to follow during each inspection.

Violations

New York does not use "Tag-Out-of-Service" procedures
like those used in other States. New York has established a
fine or fee system for each violation.



MISCELLANEOUS ASPECTS OF PROGRAM

The NYDEC regulations require a system that is 90
percent efficient. The NYDEC has a policy that they cannot
cite another State's code, therefore, the NYDEC could not
allow a wholesale acceptance of equipment certified in
California. The NYDEC had to come up with its own approval
or certification methods. certification in california,
however, may be sufficient proof to NYDEC that the system
could be installed in New York.

PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: Metropolitan Dade County, Florida
Department of Environmental Resources
Management (DERM)

Stage II Contact: Robert Wong

Division/Section: Environmental Monitoring Division/Air
Section
Telephone: (305) 858-0601

REASON FOR INITIATING PROGRAM

Dade County is designated by the U.S. Environmental
Protection Agency (EPA) as a nonattainment area for the
pollutant ozone. Stage II implementation will serve as a
long-term measure to prevent smog which is directly related
to uncontrolled releases of volatile organic compounds
(VOCs). Additionally, Stage II is seen as an immediate and
effective measure to reduce public exposure to benzene
emissions from gasoline refueling.

MAJOR PUBLIC COMMENTS

DERM indicated that there have been few major comments
other than the independent service station owners queries as
to where the financial backing will come from. Represent-
atives of both major oil companies and independent service
stations requested an advance period for compliance with

Stage II requirements.



NUMBER OF SERVICE STATIONS

It is estimated that approximately 2,000 service
stations exist in metropolitan Dade County. A breakdown of
private versus public stations was unavailable.

REGULATION

A Stage II policy adopted pursuant to the Dade County
Administrative Code Section 24-20 requires that all gasoline
service stations that dispense 10,000 gallons or more
gasoline/ gasohol per month are required to install Stage II
vapor recovery equipment. Existing facilities have until
December 14, 1992 to comply and new facilities without
certificate of occupancy are required to comply immediately.

IDENTIFICATION OF SOURCES
Service stations were identified through Dade County's
rigorous underground piping progran.

PERMIT APPLICATION PROCESS

Each facility must complete the Stage II Vapor Recovery
System Specifications form for each system and submit to
DERM for approval. Within 90 days following completion of
the installation of the vapor recovery equipment, a written
notification of such installation and arrangements for a
certification test must be done.

PROCEDURE AFTER PERMIT APPLICATION RECEIVED

Once the permit application is received DERM assumes
that the Stage II equipment is being installed and plans to
inspect the day of certification testing. The two tests
used to determine the certification of the system are a
pressure decay test and a liquid blockage test. A
certification number will be issued after the DERM air
section approves the test results.
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APPROVED OR "CERTIFIED" SYSTEMS FOR THAT STATE

DERM will accept (the latest generation) systems
currently certified by California Air Resources Board (CARB)
as outlined in their Executive Order. Only coaxial hose
vapor recovery systems will be approved. Original
manufacturer rebuilt nozzles will only be approved and
existing dispensers shall be retrofitted with original
- marufacturers parts only. Existing facilities have until
December 14, 1992 to comply. New facilities, however, must
apply for a permit immediately if they do not have a
certificate of occupancy.

ENFORCEMENT
Number of Inspectors and Inspector Training

Dade County presently has approximately 6 people who
conduct the inspections in addition to their other duties.
The training program entails a Stage II training video, as
well participation in equipment manufacturers seminars.

Frequency of Inspections

The inspection program is still very much in the
planning stages and is subject to be modified. At present,
it is intended that the initial inspection occurs on the
system certification test date, with a follow-up after
approximately 3 years. Compliance inspectors will also
perform routine inspections or respond to complaints
received.
Inspection Procedures

The inspectors are present to make sure the type of
system on the permit is actually the one that is installed.
They inspect all nozzles, boots, faceplates and hoses for
any cuts, tears, or other types of disrepair, and any other
possible problems that might exist.
Violations

Because it is early in their program, DERM has not had
to handle any violations, but when a violation is discovered
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a Notice of Violation will be sent prior to follow up
enforcement by DERM.

PROBLEMS ENCOUNTERED AND SUGGESTIONS TO OTHER AGENCIES
DERM reports no major problems so far during

implementation. DERM representatives advise other States
that are thinking about implementing Stage II to recommend
that service stations install the necessary piping, and to
require that only the latest coaxial vapor recovery systems
be approved and that a certification program be instituted
to ensure that the system needs performance standards.

REGULATORY AGENCY INFORMATION

Name of Agency: Massachusetts Department of
Environmental Quality Engineering
Division of Air Quality Control

Address: Boston, Ma

Telephone: (508) 292-5630

Stage II Contact: Leah Weiss

Division/Section: Massachusetts Division of Air Quality
Control

Stage II Contact: Laurel Carlson )

Division/Section: Massachusetts Division of Air Quality

Control

Stage II Contact: Rich Driscol .

Division/Section: Massachusetts Division of Air Quality
Control

REASON FOR INITIATING PROGRAM

Stage II controls were implemented for VOC control as
the entire Commonwealth of Massachusetts has been classified
as a non-attainment area for the criteria pollutant ozone.

F-28



MAJOR PUBLIC COMMENTS

There were three major issues raised during the public
comment process. One, the installation and maintenance cost
estimates were generally found to be either too high or low.
Two, the time schedule for the petroleum industry to comply
with Stage II regulations was a problem. Three, Stage II
itself is an inefficient method for controlling Volatile
Organic Compound emissions (VOC).

NUMBER OF SERVICE STATIONS

Stage II will affect 1,000 gas stations in the first
year of implementation and up to 2,400 gas stations by April
of 1993.

REGULATIONS

Massachusetts Administrative Code 310 CMR 7.24(6)
requires that all gasoline dispensing facilities which have
been constructed or substantially modified on or before
November 1, 1989 and at which any time since January 1, 1988
have had a throughput of at least 20,000 gallons in any one
calendar month, or any dispensing facility that was modified
after November 1, 1989 install Stage II vapor control
systems regardless of size. The retrofit of the existing
stations will take place over three years, according to the
following schedule:

« by April 1, 1991 where the annual (calendar year)
throughput of the motor vehicle fuel dispensing
facility is 1,000,000 gallons of motor vehicle fuel
or more;or

« by April 1, 1992 where the annual throughput of the
motor vehicle dispensing facility is 500,000 gallons
or more of motor vehicle fuel, but less than
1,000,000 gallons; or

- by April 1, 1993 for any motor vehicle fuel
dispensing facility dispensing less than 500,000
gallons per year, and more than 20,000 gallons per
month.



Facilities, constructed or modified after November 1,
1989 must install and operate Stage II by April 1, 1991 or
at the time of construction or modification, whichever is
later.

IDENTIFICATION OF SOURCES

Sources were identified utilizing State licensing
agencies, in addition to contacting major oil companies for
their lists. The Department of Environmental Quality
Engineering delivered notices of the pending regulations to
the service stations through mass mailings and certified
mail.

PERMIT APPLICATION PROCESS

Each facility is required to obtain and complete a
Stage II registration and classification form that contains
information regarding the owner of that facility, the
complete mailing address, business phone, annual and monthly
throughput information, fuel dispenser, and a signed
statement certifying the information provided is accurate.

The next step is the permit application itself. The
same general information regarding station location and
owner etc. is included on this page, as well as additional
information. The form lists the type of vapor collection
and control system that will be installed, the number of
nozzles, hoses etc. to be installed, and the anticipated
completion date of installation.

PROCEDURE AFTER APPLICATION RECEIVED

Field inspection to verify proper installation is the
most cursory assessment of compliance. To accomplish
verification of as many sites as possible, a protocol for
"drive-by" or screening inspections was developed. It will
be used during the first month or two after a compliance
deadline is passed. It is a one time check unless
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violations are found, in which case a full facility
compliance inspection is done.

The full facility compliance inspection involves a
checklist containing specific pieces of equipment which must
be checked in order to assure proper installation and
maintenance. When the inspection is complete, the
owner/service station manager is given a receipt that states
that an inspector has visited the facility.

Upon completion of the report by the inspector, it is
determined whether or not the facility is in compliance and

a permit is presented accordingly.

APPROVED OR "CERTIFIED" SYSTEMS FOR THAT STATE

The regulation states that a system must be CARB
certified in order for approval. The permit application
1ists the CARB Executive Order number. This rule is very
stringent and any modifications are not subject to

discussion.

ENFORCEMENT

Number of Inspectors and Inspector Training

A compliance coordinator has a master fuel dispensing
facility list which identifies facilities assigned for
screening inspectors as well as full inspection and
identification of any necessary follow-up action and the
person assigned to take on that action.

State employees chosen to participate in screening
inspections are required to attend a 2-hour training session
where they are briefed on the program and trained to
visually identify vapor recovery equipment in the field.

Full facility inspection training involves all of the
above in addition to training in examining equipment for
proper installation and maintenance. The staff are also



trained in the protocols for documenting each inspection and
taking enforcement action.
Frequency Inspections

Screening inspections should be completed within 4
weeks of April 1, 1991. No further action will be taken if
no violations are found. Facilities could be scheduled for
full inspection on a random basis throughout the year, every
year.
Inspection Procedures

The screening inspections require that the screeners
identify each or most of the fuel dispensers, product hoses,
and nozzles on the site. A full facility inspection has an
inspection form that must be filled out completely. The
product dispensers, hoses, nozzles, and tank seals as well
as signs must be examined and listed.
Violations

When a violation is discovered, a notice of
noncompliance (NON) is issued. The facility has 21 days to
either:

1. submit evidence of compliance

2. not submit evidence of compliance

3. submit evidence that they cannot comply due to a
third party

An Administrative Consent Order (ACO) is issued which gives
the facility specified time to comply. If found guilty of
violations, the facility will be fined. Penalties are
assessed using the Guidelines for Calculating Administrative

Penalties.

MISCELLANEOUS ASPECTS OF PROGRAM

Massachusetts Air Quality Division has provided a Stage
II information line for questions, complaints, and general
information queries for the station owners and operators.



PROBLEMS ENCOUNTERED AND SUGGESTIONS

The Massachusetts Division of Air Quality Control
indicated that the Stage II phase-in has gone relatively
smoothly. One of the main difficulties with the program was
properly identifying sources. Division of Air Quality
Control did not give any suggestions on how to remedy this.
Another problem mentioned was the shortage of staffing that
they encountered. They suggested that States be aware of
the kind of manpower a project like this entails.

PROGRAM REGULATORY AGENCY INFORMATION

Name of Agency: Ppiladelphia Department of Public Health
Air Management Services

Address: Philadelphia, PA

Telephecone: (215) 875-5623

Stage II Contact: Bob Ostrowski

Philadelphia Air Management

REASON FOR INITIATING PROGRAM

Stage II controls were implemented for volatile organic
compounds (VOC), toxics and benzene as the entire
Philadelphia metropolitan area is classified as non-

attainment for ozone.

NUMBER OF SERVICE STATIONS

Representatives from the Philadelphia Department of
Public Health, Air Management Services (AMS) estimate a
total of approximately 300 retail and non-retail facilities.

REGULATION

Philadelphia Air Management Region V, Section V.C
requires that the following gasoline dispensing facilities
install Stage II vapor control equipment:

1. Any existing gasoline dispensing facility with a
Total gasoline throughput equal to or greater than
10,000 gallons per calendar month, based on
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gasoline throughput records for the facility for
the 12-month period prior to, or for any monthly
period subsequent to, the effective date of the
regulation as follows:

a. Any existing gasoline dispensing facility with
a gasoline throughput equal to or greater than
1,500,000 gallons per year shall comply with
the vapor control requirements not later than
June 25, 1991.

b. Any existing gasoline dispensing facility with
a gasoline throughput equal to or greater than
1,000,000 gallons per year, but less than
1,500,000 gallons per year, shall comply with
the vapor control requirements not later than
December 25, 1991.

c. Any existing gasocline dispensing facility with
a gasoline throughput equal to or greater than
500,000 gallons per year, but less than
1,000,000 gallons per year, shall comply with
the vapor control requirements not later than
June 25, 1992.

d. Any existing gasoline dispensing facility with
a gasoline throughput of less than 500,000
gallons per year shall comply with the vapor
control requirements not later than June 25,
1993.

Any gasoline dispensing facility, or part thereof,
regardless of gasoline throughput quantity, which is
constructed, reconstructed or modified, except for minor
repairs or alterations, after the effective date of the
regulation (June 15, 1990).

IDENTIFICATION OF SOURCES

The proper gasoline dispensing facilities were
identified primarily through lists provided by the major oil
companies. The Department of Licenses and Inspections,
Flammable Liquid Licensing inventory was also employed to
potential facilities.

PERMIT/LICENSE APPLICATION PROCESS
The owner or operator of each affected gasoline
dispensing facility must apply for an installation permit
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and obtain an annual operating license, as provided in the
Air Management Code. Compliance inspections of facilities
will be conducted by authorized representatives of AMS to
verify installation, permit conformity, and proper operation
and maintenance of vapor control systems. Annual operating
license issuance and renewal is subject to approval by AMS
and continuing compliance of the facility with all
applicable operating requirements.

APPROVED OR "CERTIFIED" SYSTEMS

Only certified Stage II gasoline vapor recovery
equipment will be approved by AMS for installation at
gasoline dispensing facilities as referenced by the State of
California Executive Orders. Certification of gasoline
vapor control systems will be accomplished pursuant to
applicable requirements and procedures of the Commercial and
Industrial Fire Inspection Unit of the Department of
Licenses and Inspections. All compliance certification
testing (pressure and blockage testing) must be completed
prior to initial operation following installation of vapor
recovery and control equipment. Also, the owner or operator
of each affected facility must provide adequate training and
written instructions and procedures for facility employees
related to proper operation, maintenance and use of the
Stage II vapor control system. Documentation of such
training, instructions and procedures must be made available

to AMS upon request.

ENFORCEMENT
Number of Inspectors and Inspector Training

There are approximately 10 field inspectors assigned
within the city of Philadelphia. The inspectors are trained
in stage II inspection techniques in cooperation with the
State of New Jersey officials who are already enforcing
Stage II requirements. Annual operating license issuance
and renewal is subject to approval to AMS.
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Handling of Violations
Violations of Stage II control requirements will be

handled according to established local enforcement
procedures.

VIOLATIONS

Violations are generally handled on a case-by-case
basis with the facility in violation usually receiving a
notice of violation which would indicate the exact nature of
the violation along with an offer settlement subject to
prompt resolution of the violation. Frequent or protracted
instances of violation are referred to the city's law dept
for legal action.



APPENDIX G
PUBLIC AWARENESS INFORMATION

As discussed in Chapter 6, public acceptance is vital
to the success of any Stage II program and an agency should
consider ways to inform and educate the public about the
Stage II program. This appendix contains a couple of
examples of information provided by agencies to the public
that help to inform about Stage II. Specifically, this
appendix contains:

Section G.1 Public Information Pamphlet from
Massachusetts
Section G.2 CARB self inspection manual



APPENDIX G.1

MASSACHUSETTS PUBLIC AWARENESS BROCHURE
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HE STAGE Il PROGRAM

You may have noticed a new type of
nozzle on the pumps at the gasoline station
where you normally fill up your car. The
new nozzles are part of the Stage 1l Vapor
Recovery program — a major air pollution
prevention initiative by the Department of
Environmental Protection.

How DOES IT WORK?

The Stage Il system is designed
to prevent the escape of gasoline vapors
into the atmosphere while your caris being
filled up. Each pump is equipped with an
accordion-like sheath, or bellows, and a
coaxial hose (a hose within a hose). With
Stage 11 in place, the vapors which are
displaced from your tank by the gasoline
being dispensed into it are captured and
recycled. DEP is requiring installation of
Stage 1l at the largest service stations in
Massachusetts by April 1991, All but the
smallest gas stations will be equipped with
vapor recovery systems by the middle of

1993.
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DEP's Divislos of AW Quality Control & 617
$56-103S or write thé Dlvision at One Winter
Streer, 3t Floor, Bosioh, MA 02108,

LEANER AIR

By 1993, Stage H vapor recovery
systems will reduce air pollution from
gasoline stations in Massachusetts by an
average of 24.6 tons per day, or a total of
9,000 tons annually. And from Day One,
they will substantially reduce gasoline
odors at the pump.

EDUCED HEALTH RISKS
Gasoline vapors contribute to
ground-level ozone, or smog, which
aggravates respiratory ailments such as
asthma, bronchitis and emphysema. Smog
canmakeitdifficulteven forhealthy people
to breathe comfortably. Gas vapors also
contain cancer-causing agents. So Stage Il
greatly reduces your exposure to harmful
substances.

NERGY CONSERVATION

Vapors recovered by Stage 11 go

back to underground storage tanks where

they are condensed into gasoline. In

Massachusetts, that will mean a savings of

neatly three million gallons of fuel per
year.

IRE PREVENTION
Stage I helps reduce the hazard of
fire at service stations by preventing the
escape of flammable vapors.

HREE IMPORTANT WAYS
YOU can help make Stage Il
Vapor Recovery work even better:

* Don't "top off"* your tank. If
you try {o pump more gas info your car
after the nozzI¢ has automatically shut
off, fucl travels down the vapor hose and
blocks the line. If {hat happens, you or
the next customer could he sprayed with
pasoline. And in extreme cases, it can
cause equipment failure.

+ If the nuzzle doesn't work and
a sign has not been posted toindicateitis
out of order, tell the station attendant.

+ If you have any questions or
cothmenis about vaporrecovery or wish
to complain about faulty equipment,
please call the Stage 11 office at DEP’s
Division of Alr Quality Control. i .

P



APPENDIX G.2

CARB SELF INSPECTION MANUAL
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Covpuiance fssistance?

CEPELF INSPECTIONS (AN SAVE You MONEY,
HELP THE ENVIRONMENT
AND IMPROVE CUSTOMER saTisFACTION ]
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This handbook is designed to help you know what the law is and how you can benefit from
compliance. Read on, and see how easy it is to improve your working conditions, keep your
boss out of trouble and make your customers happy.
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Vapor recovery systems:

Increase your profits.

Reduce the formulation of lung damaging smog.

Reduce your cancer risk by decreasing toxic fumes.

Save 50 million gallons of gasoline per year in California.
Reduce fire hazards.

Reduce gasoline odors.
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The penalties for violating air pollution regulations can be $10,000 per day or more. Plus,
your pumps may be locked out of service until they are repaired. Use this handbook to help
you inspect your equipment daily to be sure you are in compliance. Remember, the benefits
of keeping your equipment in good condition is not simply avoiding penalties,... but aiso
provides a safer workplace, a healthier environment and greater profits.
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BnspeCT EQuIPMENT pary
REPAIR /R REPLACE EQUIPMENT WHEN NECESSARY
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The California Air Resources Board is asking for your help to teach the public. When a
customer has a problem with the equipment, take time to check it out. In most cases, just by
showing the customer the correct way to operate the equipment, the problem can be solved.
By inspecting your vapor recovery equipment every day and keeping it in good working
condition, you can improve customer satisfaction while cleaning up the air. if you find a
problem, remove the equipment from service until you can fix or replace it.
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ON'T TOP OFF!
LIQUID GASOLINE WiILL BLOCK THE VAPOR LINE...

i
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. WHEN A WORKING NOZZLE SHYTS oFF ~THE TANK 15 Bk £
.""o

@Locxw wes ARE [ARVIGIRAUINIED

: o
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(0ZzLES ThaAT cLick oFF Too soon...
INDICATE A BLOCKAGE IN THE VAPGR LINE.

The most common cause of blocked vapor lines is customers topping off their gas tank. When
a gastank overfills, gas traveis back down the vapor hose and blocks the line. Unless theline
is cleared, the next customer will have trouble keeping the nozzle from automatically
shutting off while pumping gas. Please warn your customers not to top off their tanks.
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When a nozzle continually shuts off when trying to fill an empty tank, this indicates either 1 )a
liquid blockage in the vapor line or, 2) a broken or improperly installed nozzle component. You
can clear the line by raising and extending the hose. If the nozzle continues to shut off,

contact your service representative. Remove malfunctioning nozzles until the problem is
fixed.
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The air pollution control inspector will visit your station periodically throughout the year to
conduct a complete inspection. The inspector will be checking your vapor recovery system to
see if it is in good working order. This will include checking all components to see that they
are certified and defect free. Also, operating instructions and a toll free air poliution control
district phone number must be placed in plain view of the general public.
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WHAT TO LOOK FOR...
BELLOWS
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TROTECT YOURSELF!/
[SNow THE LAW/

G.2-10



®rLACE Eoors wHicH HavE
TRIANGULAR TEARS.

Sometimes customers catch the boot fabric on a sharp object near the gas cap. When this
happens the boot fabric can tear in the shape of a triangle. Any tear larger than 2 inch on a
side of the triangle tear means that the boot must be replaced or repaired. Generally, if you
cover the tear with a penny and you can still see the tear, the boot needs to be fixed.
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PHOULD BE REPLACED

Wear and tear may cause slits to form in the depressions of the boot fabric which will cause a
vapor leak. Use your thumbs to separate the ribs of the boot to check for these slits. Replace or
repair all baots ¥hat have slits one inch or larger. its a good practice to replace any torn boot.
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%V OF THE FLEXIBLE CONE
15 NEEDED

If your vapor recovery system nozzles have flexible cones (assist system), replace any
damaged flexible cones. The law requires that at least % of the flexible cone must be present
when used to dispense gasoline. Examine each flexible cone daily to ensure that at least % of
the circle is intact. Remember, it's best to replace any flexible cone that is damaged or

partially missing.
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OF THE FACEPLATE

‘MMST MAKE A SEAL/

If your vapor recovery system nozzles have faceplates (balance system), replace any
damaged or warped faceplates. The law requires that at least 3 of the faceplate must make a
good seal when used to dispense gasoline. Examine each nozzle faceplate daily to ensure
thatagood seal will occur and that at least % of the faceplate is intact. Remember, it’s best to
replace any faceplate which does not provide a good seal with the automobile gas tank.
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BIRE OR CLAMP PLACEMENT
5 CRITICAL!

- ;%}‘fv‘"m ey

FACE PLATE

On some vapor recovery nozzles equipped with a faceplate (not a flexible cone) the wire or
danu:ontheupperpornoncﬁthebootanachesthebootsnqutoa’bheckvawe inside. If
the wire or clamp is too low, the valve will not open and the nozzle will click off. If the wire or
clamp is too high, the valve will stay open and vapors will escape. Always make sure that the
wires and clamps are placed properly.
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(e Y2EE any FLATTENED

KINKED OR TORN.HOSES.

Hoses that are flattened or kinked will restrict the vapor return line. When this happens the
vapors cannot return to your underground tank and are therefore released into the air. Torn
hoses allow the vapors to escape out of the tear. Also, hoses that are kinked, flattened or full
of gasoline cause the nozzle to constantly shut off while fueling. This makes customers very
unhappy. Check your hoses daily and replace any damaged lines.
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Revoie..
MALFUNCTIONING NOZZLES FROM SERVICE

IFA NOZZLE FALS TO
REMOVE IT FROM SERVICE IMMEDITELY!

Sometimes the interior components of the nozzle can fail. When a micro-switch is broken the
nozzle will not automatically shut off. This can cause overfilling of the tank and, as with
topping off, resultin liquid gas blocking the vapor line. Remove these malfunctioning nozzles

from service and get them repaired.
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WArcH anp JeISTEN TO YOUR
GAUGES /
GAUGES

IF Yol HAVE A PROCESS UNIT

MAKE SURE [Ts WORKING/ A—

pRA®Ece.. . .-

Make sure your process unit (if you have one) is operating while gas is being pumped. For
Hirt, Hasstech and similar systems, both process lights on the control panel must be lit. This
will indicate that the power is on to the system and that the pilot light is lit. When a customer
pumps gas, you should hear a “whirring” sound and a hiss of combustion outside at the
process unit. For a Hirt system, vapors are often collected using pressure from the air
compressor; take the time to see that the pressure gauge is within the normal range.
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Us THE PART CERTIFIED 7

YOUR ggmmm

" AR

Make sure your vapor recovery components are certified. If you cannotdetermine if a part you
are using is certified for use with your system, call and find out. First, contact your company
supplier. If you still aren’t sure, contact your local air poliution control district at
or the Air Resources Board at 1-800-952-5588.
Remember the use of uncertified components subjects you to a fine of $10,000 per day or
more.

G.2-19



The California Air Resources Board must certify all equipment used on your vapor recovery
system to ensure that the components work properly and do not cause a fire hazard. The use
of equipment which has not been certified by the State is against the law and you may be
subjectto a large fine. It is your responsibility to make sure all of your equipment s certified.
Look for the manufacturer’s logo and the State Fire Marshal sticker.
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ONT PREAK THE CHAIN...

The reason your station is equipped with a vapor recovery system, is to coliect vapors from
your customers’ gasoline tanks and return them to the refinery to be reprocessed into
gasoline. This process involves your customers, you, the delivery truck which delivers your
gasoline and the facilities where the delivery trucks got the gasoline. If at any location along
this chain, someone fails to use the vapor recovery or forgets to keep it in good working order,
these harmful vapors escape and contribute to our air pollution and toxic problems.

G.2-21



!

Check to be sure your seals are in good operating condition and your caps are on the
underground tanks. This is especially important after a gasoline delivery is made. Also, be
sure the driver of the delivery truck hooks up both the gasoline line and the vapor line.
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Every morning when you unlock the pumps, or better yet at each shift change, give your vapor
recovery system the ““once over.”” Check each piece of vapor recovery equipment for wear
and damage making sure everything is in good working condition. ldentify any potential
problems and take action. Replace or repair defective components immediately. Do your part
to help yourself, your customers, and the environment.
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This self inspection checklist is a good way to protect yourself from large penalties and loss of
business. This checklist used with your vapor recovery handbook will help you prepare for
your periodic air pollution control inspection. The information contained in the handbook and
checklist covers the basic requirements you need to know. For further information, you
should read your air pollution control permit and ask your inspector any specific questions
you may have about your specific vapor recovery system. Experience tells us that the best

way to comply with air pollution regulations, is to know the law and inspect your equipment
daily.
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APPENDIX H
STAGE II REGULATIONS

Development of appropriate rules is necessary in order
to satisfy the intent of the program and determine
individual facility compliance. As with any regulation,
Stage II regulations should be clearly written and specific.
The rules should contain definitions; requirements for the
equipment installation, operation, and maintenance;
exemptions levels; compliance schedules; and testing and
recordkeeping requirements. Many Stage II regulations also
require that operating instructions be posted at the pumps.
This appendix containes copies of current Stage II
regulations. Specifically, this appendix contains the
following regulations:

Section H.1 Model Benzene Phase II Rule By
California Air Resources Board
given to Districts

Section H.2 Bay Area Air Quality Management
District

Section H.3 South Coast Air Quality Management
District

Section H.4 San Diego Air Pollution Control
District

Section H.5 District of Columbia

Section H.6 Missouri/st. Louis

Section H.7 New Jersey

Section H.8 New York

Section H.9 Dade County, FL

Section H.10 Massachusetts

Section H.11 Philadelphia

H=1



Section H.12 Washington State



APPENDIX H.1

CALIFORNIA AIR RESOURCES BOARD
MODEL BENZENE RULE
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Title 17

Alr Resources Board

§ 93101

5. .\m; filed 2~23-37; effectros thrueth day thereafter (Register 47, No.
\

- Amenamens filed 10-3-37: opermuve 11-7~37 (Register §7. No. 43).

3. Amendment filed 3-15-85: operatrve 4-i4-38 (Reginer 88, No. 15

7. Amenament filed 7-22-38: opersuve i-21-38 (Repiger 38. No. 311

10. Amenamem addmg metaviene cisbonde filed 6-7-90: opersuve 7=7=90(Reg-
wer 90, No. 30).

Subchapter 7.5 Airbome Toxic Control
Measures

$§3100. Nonvenicular Alrborne Toxic Controt Measures.
The nonvemcular arocme Wzic congol measures contained tn this

muvemmmmcmmmmumpm-

ented by adoption of regniations by local air polluGon controi and ar

mwmmmaanhms-mycmm

39666.

NoTe: Authorry cned: Sectons W00, 39601, 39650 and 39666. Health and

mmmmmmammmwmcw.

Fasrory
1. New secuon filed 6-16-83: opesmmve 7-16-38 (Repasier 88, No. 26).

193101. Benzene Aitborme Toxic Controt Messure—Retall
Service Stations.

.a) Definitions. For the purpesses of this section. the following defini-
nons snail appiy:

+1) "ARB~cerufied vapor recovery system™ MEANS & VRPOT 1ECOoVerY
system which has been ceruied by the state boxra pursuant to Secuon
31954 of the Health and Safery Code.

2) “Excavation™ means exposure to view by digging.

13) “Gasoline™ means any erganic liquid (inciuding petroieum disai-
lates and methanol) having & Rid vaporpressure of four pounds or great-
crand usea as 2 motor vemcle fizet orany fuel which is commoniy orcom-
merciaily known or soid as gasoline.

14) “Motor venucle™ bas the same meaning a3 defined in Secuon 415
of the Vehicle Code.

(S)ﬂme'mmmwwoiaMW
sianon.
16) “Phase | vaporrecovery svstem” means a gasoltine vapor recovery
$YSIEI WRICH TECOVETS Fapors sunng the ransfer of gasaiine tromaeliv-

17)“Phase il vaporrecovery sysiem” means & $a30iine vapor recovery
system which recovers vapows durnng the fucing of motor vequcics fom
SIADONSTY SIOTREE MK,

+8) “Retail service staion™ tneans any ncw or existing motor vehicie
fueling SETVICE SIADION $UDJECTIO payment of California saics tax on gaso-
line saies.

{9)“Exisung retail service station” means any retil service sunon op-
mwmm&cmmmuof!hcdanofdmmp-
nonoimmmpmgmm“

{10) “New remil service station™ means any retail service sution
which is not constucted or smder conscruction as of the date of distict
mpnmoinguhnnmmﬁmcumgthismlm.

{11)*Tank repiacement” sneans replacement of one of more sanonary
storage tanks at an exixing petail service stanon or excavanon of 50 per-
cent or ware of an exestng pewil servics smnon's total underground lig-
uﬁpmgﬁcmumsmgemhmmegmm&:m

{12) "Throughput™ mesus the volume of gasoline dispensed ata rewail
service sagon.

(b) Phase I Vapor Recowery System Requremenn.

~1)Noowneroropmxh:nmicr.panmthemsi«.ormvide
mwmiw&mﬁeﬁga»ﬁmmdmahupasmshﬂ“:
mm.mmmwm;mw
smm:wmm&nau&nﬂmmwn-
ARB-cerafied Phase | vapme recovery sysiem 13 instalied on the staaon-
mmmummmm.

(2) The provisions of subdivision (b)(1) shail not apply to:
(A!Aumsferwuawwymgeankwuhxamtyofmw
1.0 cubic meter (260 gallons).
-B)Amiuw:mommg:unkuwdmemjoﬁtyofdwm
for the fueling of impiements of husoandry as defined in Division 16.
Chapter 1. of the Vehicie Code.
(C)Annsicw:mﬁmrymeunknsedexcmivelywﬁxdm-
tor vehicies with a fuel capacity of five gallons or less.
lD\Ancxisdngreuﬂmce:mionwithunnﬂmngudhe
mmmmmmmmmmmw
(BX2)A). (bX2)(B) and (b)(2C) of 480.000 or fewer gallons during the
aimd:ryar_mwwdisciaadopdonohhe measure. If during any cai-
enaar year thereasterthe guoﬁnemgnput&ommhunhcmuxm-
ing rewii service station exceeds 480.000 gailons. this exemption shail
cease to apply commencing with the first day of the following calendar

(E)Am:femtmomrysmgeunkumeﬁsﬁngmﬂm
stanon wnich recetves gasoline exciusively from delivery mnks that are
not required to be equipped with vapor recovery syswms.

13) Notwithstanding (b)(2)(D), at the ume of tank repiscement at an
eﬁﬁgnﬂﬁmmwmimw
m:hﬂbehsdhdmduudﬁmufmm:ﬁofﬁwnﬁmhcﬂiﬁe&
empxmosewhi:hmexmmfmmm%mlmmw
(BXZHA). (BX2WB). (BN2)C) or tbU2Y(E).

(¢} Phase 11 Vapor Recovery System Regquirements.

(I)Nommom:h:nmf«.pmmemamde
equipment for the gansier of gasoline from a sarionary sworage tank st
:renﬂmsuuonmmlmwrveiﬁc!efuelmkmhsmm-m-
ﬁedmnnpwmsymumsuuedmdueddmingthem
fer.

{2) The provisions of subdivision (c)(1) shall not apply to:

\A)Amicofgmli\e&om;monmmngemkwhichiux-
empt from Phase § requirements unacr suodivision (bX2)(A) (BX2)B).
or (bZXC).

(B)Menﬁnguaﬂmamwhﬁchbm&mhsln»
quirements under subdivision (bX2XD).

(B)Nmzhmding(c)(zum.umcmeofunkxtphcememnmex'-
1sang reaul service stanon. ARB—cerafied Phase II vapor recovery sys-
mshlﬂbeinnﬂbdmumm“auoimemm.
mmw&hmmplmmemnwby
(XN AN

1d)CmnofDe£e=a.Nomercromshlﬂusapemme
usdny?hncnsynmwmymtmfm.m
identified in Title 17. California Code of Reguianons. Section 94006 uri-
1l it has ocen repaired. ondjuswd.nmytomm
mmammﬂdmmsmqmmum
mmmwu Mmmw‘nm
pﬂgMNoﬁnginmhmbdiMﬂnmm-
pliance with subdivision €X1).

(e)CompﬁmmepmofmhmufoIMg
compliance schedule shali appiy:

(l)mmwwoimyuewnnﬂmm:nbjaam
ﬁlmmwyﬁmmmmof!ﬁ!mu“m
mﬁmhﬁmnuﬁmmm

(Z)Themwweimyeﬂm;mﬂmbmm
Mwlmﬂnmmsym’mﬂmdfym“
pﬂnﬁmmﬂo&ehwﬂiﬂhaﬂmd:ﬂwmn-

. mmmdmnmmwmmmmww

ummdpmxmnmmmmmm
woimeﬁm;mﬂmsmmmﬂmpiymmmﬁ-
shsoimnmmmpmoimmm

! i . . b
w“mmma“m&dhmﬁ«ln
shall within 15 mm&mwa{uw
mﬁwmmnﬂmnﬂw-»
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§ 93102 BARCLAYS CALIFORNIA CODE OF REGULATIONS Title 17

essary for installation of the equipment required by this secuon. Theown.
¢r or operator shall comply waith the provisions of this secuon wathin 24
monns after distner adopaon of reguiauons unpiemenung tus conol
measure.

-4) Excluding those ex:sting retail service stanons subject to this sec-
uon as aresuit of tank reviacement. the owner or operator of a previousiy
exempt stalionary storage tank or retail service stanon where the opera-
uon or annual throughput has changed such that the exempuon from ei-
ther the Phase I or I requrements or both is no ionger appiicabie. snail
compiy with the section’s prowisions in accordance with (e 3) above.
srovided that the [irst day the retil stanon or stationary storage tank is
no longer exempt shall be conndered as the date of dismict adopuon of
reguiauons impiemenung this control measure.

NoTe: Authorzty cited: Secuons 39600, 39601, 39650 and 39666, Health and

Safety Code. Reference: Sections 39650 and 39666, Health and Safety Code.
Hisrory

1. New sectioo (iled 6-16~88: opermrve 7-16-88 (Repster 88, No. 26).
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APPENDIX H.2

BAY AREA AIR QUALITY MANAGEMENT DISTRICT
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8-7-100

8-7-101

8-7-110
8-7-111

8-7-112

8-7-113

8-7-114

REGULATION 8
ORGANIC COMPOUNDS
RULE 7
GASOLINE DISPENSING FACILITIES

GENERAL

Description: The purpose of this Rule is to limit emissions of organic compounds
from gasoiine dispensing faciiities. (Amended 3/17/82, 11/30/83. 10/17,20)
Exemptions

Phase | Exemptions: The following are exempt from Section 8-7-301:

111.1  Storage tanks with a capacity of less than 1.0 cubic meter (260 gailons).

1112  Storage tanks installed before October 1, 1974 at facilities with an annual
threughput of less than 227 cubic meters (60,000 gaillons) which were not
equipped with Phase | vapor recovery as of July 1, 1983. Should
throughput exceed 227 cubic meters (60,000 gallons) in any one year, this
exemption shall no longer apply.

111.3  Storage tanks used pnmarily for the fueling of impiements of husbandry as
defined in Division 16, Chapter 1, of the California Vehicle Code, provided
such tanks are equipped with a submerged fill pipe.

111.4 Storage tanks where the APCO determines in wnting that Phase | vapor
recovery 1S not feasible.

(Amended and Renumbered 11/30/83, 3/4/87, Amended 10/17/90)

Phase || Exemptions: The following are exempt from Section 8-7-302:

112.1 Faciiities which are exempt from Phase |.

112.2 Delivery of fuel to vehicle tanks, of a ctass of venicles where it Is
determined by the APCO in writing that fill-neck contiguration, focation or
other design features of that class of vehicles makes application of the
requirements of this rule inapplicable to that class of vehicies. This
subsection 8-7-112.2 shall not exempt any gasoline dispensing faciity from
installing and using such vapor recovery systems as required by this Rule.

112.3 Dispensing of gasoline at faciities where the APCO determines in writing
that Phase il vapor recovery i1s not feasible.

112.4 Vehicle to vehicle refueling.

112.5 Facilities which exclusively refuel motor vehicle tanks with a capacity of
0.018 cubic meters (5 gallons) or less.

1126 Facilities which exclusively refuel aircraft.

112.7  Facilities with an annual throughput of less than 227 cubic meters (60.000
gallons) where Phase Il vapor recovery equipment was not instailed prior
to July 1, 1983. Should throughput exceed 227 cubic meters (60,000
gallons) in any one year, this exemption shall no longer apply.

112.8 Deleted March 4, 1987 .

(Amended and Renumbered 11/30/83, 3/4/87, Amended 10/17/90)

Tank Gauging and Inspection Exemption: Any tank may be opened for gauging

or inspection when loading operations are not in progress provided that such tank

ig/not pressurized. (Adopted November 30, 1983)

“Stationary Tank Testing Exemption: The requirements of 8-7-301 do not apply to
deliveries made to completely fill stationary tanks for the purpose of leak testing,
provided that such deliveries do not exceed 3.8 cubic meters (1000 gallons) at

each facility. (Adopted November 30, 1983)

H.2-2 October 17, 1990



8-7-200

8-7-201

8-7-202

8-7-203

8-7-204

8-7-20S

8-7-206

8-7-207

8-7-208

8-7-209

8-7-300

8-7-301

DEFINITIONS

CARB Certified Vapor Recovery System: A vapor recovery system which has
been certified by the California State Arr Resources Board (CARB) pursuant to
Secticn 41954 of the California Health and Safety Code.

(Adopted November 30. 1983. Amended October 17, 1990)

Gasoline: Motor fuel containing any petroleum distillate wnere the Reid vapor

pressure of the fuel 1s greater than 4.0 pounds.

(Adopted November 30, 1983, Amended October 17, 1990)

Leak Free: A liquid leak of no greater than three drops per minute.

(Adopted November 30, 1983, Amended October 17, 1990)

Phase I: Gasoline vapor recovery during transfer of gasoline into stationary tanks

at dispensing faciiities. (Adcpted November 30, 1983, Amended October 17, 1990)

Phase lI: Gasoline vapor recovery during motor vehicle refueling operations from

stationary tanks. (Adopted November 30, 1983)

Vapor Tight: A leak of less than 100 percent of the lower explosive hmit on a

combustible gas detector measured at a distance of 2.5 cm (1 inch) from the

source or no visible evidence of ar entrainment in the sight glasses of liquid
dehvery hoses or as determined by the Manual of Procedures, Volume 1V, ST-30.
(Adopted 11/30/83, deleted and amended 3/4/87, Amended 10/17,90)

Submerged Fill Pipe: Any discharge pipe or nozzle which meets either of the

following conditions:

207.1  Where the tank is filled from the top, the end of the discharge pipe or
nozzle must be totally submerged when the liquid levet 1s 15 cm (6 inches)
from the bottom of the tank.

207.2 Where the tank is filled from the side, the discnarge pipe or nozzie must be
totally submerged when the hiquid level is 46 centimeters (18 inches) from
the bottom ot the tank. (Adopted November 30, 1983)

Top Off: To attempt to dispense gasoiine to a motor vehicle fuel tank after a vapor

recovery dispensing nozzie has shut off automatically. The filling of those vehicie

tanks which, because of the nature and configuration of the fill pipe, causes

premature shut off of the dispensing nozzle, and which are filled only after the seal

between the fill pipe and the nozzle 1s broken, shall not be considered topping off.
(Renumbered November 30, 1983)

Gasoline Dispensing Facility: Any stationary facility which dispenses gasotine

directly into the fuel tanks of motor vehicles. This faciity shall be treated as a

singfe source which inciudes afl necessary equipment for the exclusive use of the

facity, such as nozzles, dispensers, pumps, vapor return lines, plumbing and

storage tanks. {Adopted March 4, 1987)

STANDARDS

Phase | Requirements: A person subject to Phase | vapor recovery requirements

shall comply with all of the following requirements:

301.1 A person shall not transfer or allow the transfer of gasoline into stationary
tanks at a gasoline dispensing facility uniess a CARB certified Phase | vapor
recovery system is used.

301.2 All Phase | vapor recovery systems at gasoline dispensing facilities shall be
installed as per CARB certifications and shail recover at least 95% of
gascline vapors. This standard shall apply to each stationary tank during
each bulk gasoline delivery.

301.3 All Phase | vapor recovery systems shall be equipped with a submerged fill
pipe.

H.2-3 October 17, 1990



8-7-302

8-7-303

8-7-304

8-7-305
8-7-306

8-7-307

8-7-308

8-7-309

301.4 Efective July 1, 1991, all open vent pipes on stationary tanks at gasoline
dispensing faciities shall be equipped with pressure-vacuum relief vaives.
Pressure relief shail be set between 1 and 3 inches water column.

301.5 All Phase | vapor recovery equipment shail be mamntained to be properly
operating as specified by the manufacturer.

301.6 All Phase | vapor recovery equipment except pressure-vacuum relief vaives
shall be maintained to be leak-free and vapor tight.

301.7 Effective July 1, 1991, all Phase | vapor recovery systems shall have a
poppetted drybreak on the vapor return.

(Adopted November 30, 1983, Amended October 17, 1990)

Phase Il Requirements: A person subject to Phase Il vapor recovery requirements

shall comply with all of the following requirements:

302.1 A person shall not transfer or allow the transfer of gasofine from stationary
tanks into motor vehicle fuel tanks at a gasoline dispensing facility uniess a
CARB certified Phase Il vapor recovery system is used.

302.2 All Phase |l vapor recovery systems shall be maintained as per most recent
CARB certifications.

302.3 All Phase |l vapor recovery equipment shall be maintained to be properly
operating as spectfied by the manufacturer and substantially free of defects
pursuant to Section 41960.2(c) of the California Health and Safety Code.

302.4 Any component identified as defective but that does not substantially impair
the effectiveness of the vapor recovery system pursuant to Section 41960.2
(e) of the Califorma Health and Safety Code shall be repaired or reptaced
within seven days.

302.5 All Phase Il vapor recovery equipment shall be maintained to be leak-free
and vapor tight. (Adopted 11/30/83, Amended 10/17/90)

Topping Off: A person shall not top off motor vehicle fuel tanks.

(Renumbered November 30, 1983)

Certification Requirements: A person shail not offer for sale, sell or instail within

the District, any Phase | or Phase Il vapor recovery equipment uniess sucn

equipment 1s CARB certified.
(Amended and Renumbered 11/30/83, Amended 10/17/90)

Deleted October 17, 1980
Prohibition ot Use: Whenever the APCQO determines that a Phase Il vapor recovery
system, or any component thereof, contains a defect specified by CARB pursuant
to Section 41960.2(c) of the Health and Safety Code, the APCO shall mark such
system or component “Out of Order.* No person shall use or permit the use of
sucn marked component or system until it has been repaired, replaced, of
adjusted. as necessary, and the APCO has reinspected it or has authorized its use
penclng reinspection.

Posting of Operating instructions: The operator of each retall facility utihizing a

Phase Il system shall conspicuously post operating instructions for the system in

the gasoline dispensing area. The instructions shall clearly describe how to fuel

vehicles correctly with vapor recovery nozzles utilized at the station, and shalil
include a warning that topping off may result in spillage or recirculation of gasoline
and is prohibited. Additionally, the instructions shall include a prominent display of
the District's or the CARB’s toll free telephone number for compiaints.

(Amended November 30, 1983)

Operating Practives: Gasoline shall not be spilled, discarded in sewers, stored in

open containers, or handied in any other manner that wouid result in evaporation to

the atmosphere. (Adopted November 30. 1983)

Contingent Vapor Recovery Requiremente: Facilities which are equipped with

Phase Il vapor recovery must also be equipped with Phase | vapor recovery.

(Adopted March 4, 1987, Amended October 17, 1990)

October 17, 1990
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8-7-310

8-7-311

8-7-312

8-7-400

8-7-401

8-7-402
8-7-403
8-7-404

8-7-405

8-7-500

8-7-501

8-7-502

8-7-600

8-7-601

New Tank Phase |l Requirements: All gasoiine tanks with a capacity greater than
1.0 cubic meter (260 gailons) and instailed after March 4, 1987. must be equipped
with Phase | and {f vapor recovery. (Adopted 3/4/87. Amended 10/17/90)
Exempt Tank Requirements: Any tank with a capacity greater than 1.0 cubic
meter (260 gallons) where Phase | vapor recovery equipment 1S not required must
be equipped with a submerged fill pipe. Above ground gasolne storage tanks
shall be equipped with a pressure-vacuum relief vaive which 1s set to either a
pressure within 10% of the maximum allowable working pressure of the tank or at
least 25.8 mm Hg (0.5 psig) pressure. (Adopted October 17, 1990)
Removal of Gasoline: A person shall not transfer or allow the transfer of gasoline
from stationary tanks into gasoline delivery vehicles uniess a vapor recovery system
that collects 95% of gasoline vapors I1s used. (Adopted October 17, 1990)

ADMINISTRATIVE REQUIREMENTS

Equipment Installation and Modification: A person shall not install or modify

Phase | or Phase Il gasoline vapor recovery equipment, exclusive of repair or

replacement of like parts, uniess an Authorty to Construct has been obtained

pursuant to Section 301 of Reguiation 2, Rule 1. (Adopted Novemper 30, 1983)

Deleted October 17, 1990

Deleted March 4, 1987

Certification of New Installations: Any person who installs or modifies

underground Phase Il vapor recovery piping under an Authonty to Construct shall

provide written certification, wnere applicable pursuant to the California Health and

Safety Code Section 41954, that the Phase |l vapor recovery system meets the

dynamic backpressure requirements. Certification shall be estabiished by testing,

as prescribed in the Manual of Procedures, Volume {V, ST-27.
{Adopted October 17, 1990)

Compliance Schedule, Loss of Exemption: Any person exempt from Phase i

vapor recovery requirements before Octcber 17, 1990, who operates a facility that

exclusively refuels vehicles which are not motor vehicies as defined by the

California Vehicle Code shail comply with the following schedule:

405.1 By March 1, 1991, submit a petition to the APCO for exemption under
Section 8-7-112 or an application for an Authority to Construct pursuant to
Section 301 of Reguiation 2, Ruie 1.

405.2 By June 1, 1991, be in finai comptiance with this rule.

(Adopted October 17, 199Q)

MONITORING AND RECORDS

Burden of Proof: The burden of proof of eligibility for exemption from this ruie is
on the applicant. Persons seeking such an exemption shall maintain adequate
records and furnish them to the APCO upon request.(Adopted November 30, 1983)
Right of Access: Any facility subject to this rule shall maintain on site the means to
provide access to any and ail components as necessary to determine compliance
with the provisions of this rule. Access shall be fumished to the APCO upon
request. (Adopted October 17, 1990)

MANUAL OF PROCEDURES

Determination of Equipment In Compliance with Dynamic Backpressure
Requirements and Vapor Tight: The means of determining whether equipment is
in comphance with dynamic backpressure requirements and vapor tight shall be
evaluated as prescribed in the Manual of Procedures, Volume iV. ST-27 and ST-30.
(Amended November 30, 1983, October 17, 1990)

H.2-5 October 17, 1990



8-7-602

8.7-603

Determination of Phase | Vapor Recovery Efficiency: Phase | Vapor Recovery
Efficiency shall be determined as prescribed in the Manual of Procedures. Volume
IV ST - 36. (Adopted Octoper 17, 1980)
Determination of Applicability: To determine the appticapility of thus Rule, samples
of gasoline shall be analyzed as prescribed in the Manual of Procedures, Volume
i, Method 13. (Adopted Octoper 17, 1990)

H.2-6 Qctober 17, 1990



APPENDIX H.3

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

H.3-1



(Adopted Jan. 9, 1976)(Amended Sept. 3, 1976)(Amended Feb. 4, 1977)
(Amended Nov. 18, 1977)(Amended Feb. 3, 1978)(Amended Jan. 5, 1979)
(Amended May 4, 1979)(Amended Dec. 7, 1979)(Amended Jan. 16, 1981)

(Amended Oct. 15, 1982)(Amended Nov. 1, 1985)(Amended March 4, 1988)
: (Amended July 7, 1989)

RULE 461. GASOLINE TRANSFER AND DISPENSING

(a)

®)

Purpose

This rule is intended to control gasoline vapor emissions from gasoline transfer
and dispensing operations.

Definjtions =~

For the purpose of this rule, the following definitions shall apply:

(1)  ALTERATION(S) AND/OR REPAIR(S) of a previously exempred
Gasoline Storage and/or Dispensing Facility is any of the following:

(A)  The replacement of one or more existing storage tank(s);

(B)  The removal or addition of storage tank(s) or dispensing nozzie(s),
piping or any other component.

(C)  The replacement of storage tanks, dispensing nozzle(s), piping or
any other component with different characteristics from those of
the existing or original equipment;

(D) Any excavation (exposure-10 view by digging) -of -ar—existing— -
gasoline storage tank and/or the underground liquid piping from
the storage tank(s) to the gasoline dispenser(s);

(E)  Asdetermined in writing by the District, Office of Operations.

(2) "CARB CERTIFIED" VAPOR RECOVERY SYSTEM is any Phase 1 or
Phase IT vapor recovery system which has been certified by the California
Air Resources Board as capable of reéovering or processing displaced
gasoline vapors to an efficiency of ninety-five (95) percent or greater. A
CARB certified "Teed" Phase I system shall also be considered 1o meer

. this definition if it was in operation prior to July, 1983.

(3) GASOLINE STORAGE ‘AND DISPENSING” FACILITY means an
aggregate of one or more stationary storage tanks, any of which is subject” ="
to the provisions of paragraphs (c), (d), or (e) of this rule, together with
dispensers and control equipment required by the rule.
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Rule 461 (Cont.) (Amended July 7, 1989)

()

)

(3)
(6)

(7)

(8)

(9)

GASOLINE VAPORS means the organic compounds in the displaced

vapors, including any entrained liquid gasoline. Gasoline is a fuel which

is any petroleum distillate or petroleum distillate/alcoho! blend having 2

True Vapor Pressure greater than 200 mm Hg (3.9 psi) and less than 760

mm Hg (14.7 psi) at 100 degrees F, or as approved by CARB.

LIQUID TIGHT means a liquid leak rate not exceeding three drops per

minute.

MOTOR VEHICLE is any self-propelled vehicle registered or which

requires registration for use on the highway.

REBUILT EQUIPMENT is any component of a vapor recovery system

that has undergone repair or replacement of any or all of its internal

parts.

SUBMERGED FILL TUBE is any fill tube, the discharge opening of

which is entirely submerged, when .Ihe liquid level above the botiom of

the tank is: '

(A) 152 cm (6 inches), for tanks filled from the top, except for flat
bottom tanks which is 7.6 cm (3 in.), or

~(B)  45.7 cm (18 inches) for tanks filled from the side.

VAPOR TIGHT means the detection of less than 10,000 ppm
hydrocarbon concentration, as determined by EPA reference Method 21,

using an appmphate analyzer calibrated with methane at a distance of |
¢m from the source.

Requirements

(1)

Gasoline Transfer Into Stationary Storage Tanks (Phase I).

A person shall not transfer, permit the transfer or provide equipment for
the transfer of gasoline from any tank truck, trailer or railroad tank car
into any stationary storage tank with a capacity of 950 liters (251 gallons)

.or more unless all of the following conditions are met:

(A)  Such tank is equipped with a permanent submerged fill tube or as
defined by the applicable CARB certification. .

(B)  Such tank is equipped with a "CARB certified" vapor recovery
system, which is maintained and operated according to the
manufacturers specifications.
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Rule 461 (Cont.)

@

(&)

D)

(E)

(F)

(Amended July 7, 198?)

All vapor remrn lines are connected between the tank truck,
trailer or railroad tank car, and the stationary storage tank and all
associated hoses, fittings, and couplings are maintained in a vapor-
tight condition, as defined under subparagraph (b)(9).

The hatch on any tank truck, trailer, or railroad tank car shall not

be opened for more than three minutes for each visual inspection,

provided that:

(i)  Transfer or pumping has been stopped for at least 3

minutes prior 10 opening; and

(if)  The hatch is closed before transfer or pumping is resumed.

Underground tank lines are gravity drained, and a-b-0ve-ground o

tanks are equipped with dry breaks, or as approved by the District,

Office of Operations, such that upon line disconnect the liquid

leak rate does not exceed 3 drops per minute. ‘

Equipment subject to this paragraph is operated and maintained,

according to all of the following requirements:

(i) All fill tubes are equipped with vapor-tight covers,
including gaskets;

(if) All dry breaks are equipped with vapor-tight seals and
dust covers; :

(i)  Fixed or Spring-Loaded coaxial fill tubés ate operated so
that there is no obstruction of vapor passage from the
storage tank back to the tank truck, trailer, or railroad
tank car;

(iv)  The fill tube assembly, including fill tube, fittings and
gaskets, is maintained to prevent vapor leakage from any
portion of the vapor recovery system;

(v) All storage tank vapor return lines without dry breaks are
equipped with vapor-tight covers, including gaskets.

Gasoline Transfer Into Vehicle Fuel Tanks (Phase II).
A person shall not transfer, or permit the transfer, or provide equipment
for the transfer of gasoline from a stationary storage tank into any motor -

vehicle fuel tank of greater than 19 liters (5 gallons) capacity unless all of
the following conditions are mer:
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Kule 401 (Lont,)

€)

(A)

(B)

(€)

(Amended July 7, 1989)

The dispensing unit used to transfer the gasoline from the
stationary storage tank to the motor vehicle fuel tank is equipped
with a "CARB certified” vapor recovery system.

The vapor recovery system and associated components are
operated and maintained in a vapor-tight and liquid-tight manner
in accordance with the manufacturer's specifications and the
applicable CARB certification. '
Equipment subject to this rule is operated and maintained with
none of the defects listed on Attachment A of this rule.

Additional Requirements

(A)

(B)

(&)

(D)

A person shall not offer for sale, sell, or install any new or rebuilt
vapor recovery equipment unless the components and the parts
are clearly identified or marked by the certified manufacturing
company and/or the certified rebuilding company.

For a breakdown (as defined in Rules 102 and 430) of the central
vapor incineration or processing unit, the provisions of Rule 430
shall apply. '

"End of Cycle” shall refer to the immediate 24 hours following the
notification of the breakdown for the application of Rule 430 in
subparagraph (c)(3)(B).

‘A person shall not perform or permit the "pump-out” (bulk

transfer) of gasoline from a storage tank subject to paragraph
(c)(1); unless such bulk transfer is performed using a vapor
collection and transfer system capable of returning the displaced
vapors 1o the stationary storage tank or unless the storage tank will
be removed or filled with water for testing.

A person shall not store, or allow the storage of, gasoline in any
stationary storage tank with a capacity of 950 liters (251 gallons) or
more unless such tank:

(i) Complies with Rule 463(a); or
(i) Is equipped with a Phase 1 vapor recovery system: and
(iii) Is operated and maintained with an integral vapor-tight

drain valve to return spilled gasoline 1o the storage
tank, if the tank is equipped with a spill container.
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Rule 461 (Cont.)

(d)

Exemptions

(E)

(F)

(G)

(H)

M

)

(Amended July 7, 1939)

The operator of any gasoline dispensing facility shall conspicuously
post District-required signs specified on Attachment B of this rule
in the immediate gasoline dispensing area.

A dispenser that is never used to fuel motor vehicles shall have 2

sign posted on it to that effect.

A dispenser and/or a storage tank shall be venied 10 the

atmosphere in accordance with the applicable "CARB certified”

x"equiremems.

Gasoline shall not be stored in open container(s) of any size or

handled in any other manner (spillage, spraying, etc.) that permit

gasoline or gasoline vapors 1o enter.the atmosphere, contaminate
the ground, or the sewer.

The failure of an owner/operator to meet any requirements of

subparagraphs (c)(1), (¢)}(2), or (c)(3) of this rule shall constitute a

violation. Such equipment determined to be in violation shall be

tagged "Out-of-Order."

Except during repair activity, the "Out-of-Order” tag specified in

subparagraph (c)(3)(1) shall not be removed and the tagged

equipment shall not be used, permitted to be used, or provided for
use unless all of the following conditions are satisfied:

(i)  The tagged equipment has been“repaired, replaced, or -
adjusted, as necessary; '

(i)  The District, Office of Operations, has been notified of the
repairs by completing and signing the form supplied by the
District;

(iiiy The tagged equipment has been reinspected and/or
authorized for use by the District. -

The provisions of this rule shall not apply to the transfer of gasoline:

(1)

Into or from any stationary tank if 75 percent of its monthly throughput is
used for the fueling of implements of husbandry, such as vehicles defined
in Division 16 (Section 36000, et seq.) of the California Vehicle Caode,
provided such a tank is equipped with a submerged fill tube. '
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ule 461 (Cont.) (Amended July 7, 1989)

(2) Into or from any stationary tank used exclusively for fueling agricultural
wind machines.

Compliance Schedule :

(1)  The owner/operator of a new facility subject to this rule shall comply
with the provisions of this rule at the time gasoline receiving and/or
dispensing is initiated.

(2)  The owner/operator of any altered and/or repaired facility, who was
previously exempted from the provisions of this rule shall comply with the
provisions of this rule at the time gasoline receiving and/or dispensing 1s
initiated after completion of the alteration and/or repair..

(3)  The owner/operator of any other existing facility, who was previously
exempt from the provision of this rule, and who has not earlier been

required 10 come into compliance, shall achieve compliance by March 4,
1990.
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Rule 461 (Cont.) (Amended July 7, 1989)

ATTACHMENT A

CALIFORNIA CODE OF REGULATIONS, SECTION 94006
SUBCHAPTER 8, CHAPTER 1, PART II1 OF TITLE 17

Section 94006. Defects Substantially Impairing the Effectiveness of Vapor Recovery
Systems Used in Motor Vehicle Fueling Operations.

For the purposes of Section 419602 of the Health and Safety Code, the
following constitute equipment defects in systems for the control of gasoline vapors
resulting from motor vehicle fueling operations which substantially impair the
effectiveness of the systems in reducing air contaminants:

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

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

(¢) A nozzie boot which is torn in one or more of the following manner:

1. wriangular-shaped or similar tear 1/2 inch or more 10 a side, or
hole 1/2 inch or more in diameter or,
2. Slit 1 inch or more in length,

(d)  Faceplate or flexible cone which is damaged in the following manner:

1. Far balance nozzles and for nozzles for aspirator and educator
assist type systems, damage shall be such that the capability to
achieve a seal with a fill pipe interface is affected for 1 /4 of the

. circumference of the faceplate (accumulated).

2. For nozzles for vacuum assist~typ'e systems, more than 1/4 of the

flexible cone missing,

(¢) Nozzle shutoff mechanisms which malfunction in any manner.
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Rule 461 (Cont.) (Amended July 7, 1989)

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

(8)  Vapor processing unit which is inoperative.
(h)  Vacuum producing device which is inoperative.

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

())- Any equipment defect which is identified in an Executive Order certifying
a system pursuant to the Certification Procedures incorporated in Section 94001 of Title
17, California Code of Regulations, as substantially impairing the effectiveness of the
system in reducing air contaminants. ‘

All nozzles affected by the above defects are 10 be considered defective.

NOTE: Authority Cited: Sections 39600, 39601, 41960.2, Health and Safety Code.
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(Amended July 7, 1989)

ATTACHMENT B
DISTRICT REQUIRED SIGNS

The operator shall post the. following signs:

(A) "NOZZLE" operating instructions:

(B) "SCAQMD" toll-free 1elephone number; and
(C) A "warning" stating:

“TOXIC RISK - FOR YOUR OWN PROTECTION
DO NOT BREATHE FUMES
DO NOT TOP TANKS" R

All required signs shall conform to all of the following:
(A) For decal signs: -- :

(i)  Each sign shall be located adjacent to the dispenser price
indicator (per gallon) on each side next to the driveway it
serves; and

(i)  Sign shall be readable from a distance of 3 feet.

(B)  All other signs:
(i)  For pump toppers, one double-back sign per island;
(ii)  For permanent (non-decal) signs, two single-sided or one

- double-sided sign(s) per two (2) dispensers. =~ - === =TT T

(i)  All signs shall be readable from a distance of 6 feet.
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RULE 61.4. TRANSFER OF VOLATILE ORGANIC COMPOUNDS INTO
VEHICLE FUEL TANKS (Effect. 5/6/77: Rev. Effective 10/ 16/90)

(8 APPLICABILITY

.Except as proved for in Section (b) - Exemptions, this rule is applicable to the transfer of
volatile organic compounds (VOC's) into any motor vehicle tank with a capacity greater than 5
gallons (18.93 liters) at the following fuel dispensing facilides:

(1) Any retail service station, as defined in Rule 61.0 where VOC's are dispensed
into motor vehicle tanks from any stationary storage tank with a capacity of 260 gallons
(984 liters) or more, and

(2)  Any facility that is not a retail service station where:

(i)  VOC's are dispensed into motor vehicle tanks from any stationary
storage tank with a capacity greater than 550 gallons (2080 liters), and

(i) Where more than 2000 gallons (7570 liters) of VOC's are transferred
into motor vehicle tanks in any calendar month on the parce! of land where the
facility is located.

(b) EXEMPTIONS (Rev. Effective 10/16/90)
Except as provided in (b)(5) below, this rule does not apply to the dispensing of:

(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'sinto 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:

(1)  Is used primarily in the fueling of aircraft and/or intermediate aircraft
refuelers, or boats; or

(i)  Is used exclusively in the filling of tanks with a capacity of § gallons
(18.93 liters) or less; or

(iii) Is located on a parcel of land on which not more than 2,000 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
litcsr;) or more is added, installed or replaceq at the facility after March 14,
1989; and
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(B) no madification, replacement or repair of any underground liquid
YOC piping from the stationary storage tank to the dispensers occurs at the
facility after March 14, 1989; and

(iv) Is located at any retail service station in the Desert portion of San Diego
County provided that:

. (A) no stationary storage tank with a capacity of 260 gallons (984
llx;%r;) or énore is added, installed or replaced at the facility after March 14,
y an

(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 VOO throughput of
480.000 gallons (1817 kiloliters) in any calendar year after March 7, 1990; or

(v)  is locawed in the Desert portion of San Diego County at any dispensing
facility other than a retail service station; or

(vi) has a capacity of less than 260 gallons (984 liters).

(5) The exemptions of paragraph (4)(iii) and subparagraph (iv)(C) above shall not
apply unless the operator maintains records to total VOC liquid throughputs on the parcel
of land where the facility is located, and makes those records available to the District upon
x%quggo The throughput records shall be maintained as follows: (Rev. Effective
10/16/90)

()  For exemptions associated with 2000 gallons/month or less, records
shall be maintained for each calendar month and each monthly record shall be kept
for at least two years.

(i) For exemptions associated with 480,000 gallons/year or less, the records
shall be maintained for each calendar year and each yearly record shall be kept for at
least two years.

(¢) STANDARDS (Rev. Effective 10/16/90)

Except as provided for in Section (b) of this rule, no person shall transfer or allow the
. transfer of VOC's into any motor vehicle fuel tank unless ail the following requirements are met:

(1) = The vapors displaced during the transfer, and displaced from any storage tank
associated with the transfer, shall be controlled by a Phase II vapor recovery system cert-
fied by the State of California to be at least 95% effective, except for any Phase II vapor
recovery system installed prior 1o July 1, 1976. Any system installed prior to July 1,
1976 shall prevent at least 95% of the vapors displaced during the transfer, and displaced
from any storage tank associated with the wansfer, from being released into the
ammosphere.

If installed after July 1, 1976, the Phase I vapor recovery system and its
components shall have been certified by the California Air Resources Board (ARB) prior
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District for the purpose of conducting ficld evaluations to determine the certification status
of the system and/or any of its components.

(2) No person shall insert or allow the insertion of an object between any vehicle

tank fill spout and any vapor recovery nozzle in order to prevent sealing at the vehicle-
nozzle interface.

(3) The Phase II vapor recovery system and its components shall be installed,

operated, and maintained so that their performance in actual use, as determined by the Air
Pollution Control Officer, is:

(i) The same as the ARB certification test system associated with the
applicable State Executive Order, if the system was installed on or after July 1,
1976, or

(i) The same as when approval was granted for a Permi* to Operate if the
system was installed prior to July 1, 1976, and

(iii) The Phase II vapor recovery system and its components are operated in
accordance with any instructions of the manufacturer(s) of the system and its
components unless otherwise specified by the Air Pollution Controt Officer.

(4) The Phase II vapor recovery system and its components shall not be altered
from their certified or District approved configuradon except as approved in advance by
the Air Poiludon Congol Officer. Alterations include, but are not limited to:

(i) Piping and firting changes, or installation of valves in the vapor piping;
or

(i) Substitutons of certified components with non-certified components and
removal of certified components; and

(ii)  Any other modifications that can affect the emissions.

(5) VOC dispensing equipment shall not be used if its associated Phase II system
or any component thereof contains a defect that is determined by the Air Pollugon ontrol
Officer as being the same as, or having approximately the same emissions umpact as, 8
defect identified in Title 17, California Code of Regulations, Section 94006. Any other
defective Phase II system or component shall be replaced, repaired or adjusted within
seven days in a manner that will bring the facility into compliance with the applicable
District Rules and Regulations. In the latter case, the associated VOC dispensing
equipment shall not be used if every violation is not eliminated within the seven day
period. (Rev. Effective 10/16/90)

(6) On and after September 1, 1989, each VOC dispensing nozzie shallbe
equipped with a hold-open latch device in proper working order, except where prohibited
by the local fire authority.

Regulation IV Rule 61.4
H.4-4



APPENDIX H.5

DISTRICT OF COLUMBIA

Ho5-1



705

705.1

705.2

705.3

705.4

705.5

STAGE I1 VAPOR RECOVERY

Unless exempted under §§705.4 or 705.5, the transfer of
gasoline to any vehicular fuel tank from any stationary
storage container shall be prohibited unliess the
transfer {s made through a fill nozzle designed,
operated, and maintained as follows;

(a) To prevent the discharge of gasoline vagors to the
atrosphere from either the venicle filler necx or
the f411 nozzie;

(b) To direct the displaced vapor from the venicular
fuel tank to either of the following:

1) A system, utilizing 2 process ctner than vacuum
assist, wherein at least ntnety parcent (90%)
by weight of the organic compounds in the
displaced vapors are resmoved, recovered, and/or
destroyed; or

(2) A system, utilizing a vacuum assist process,
wherein at least ninety-six percent (96%) 3y
weight of the organic comoounds in the
displaced vapors are removed, recovered and/or
destroyed; and

(c) Prevent venicular fuel tank overfills and spillage.

A vapor-balance system meeting the specifications set
forth in §705.6 and used n comoliance with §705.7
shall be deemed to be in compliance with the
requirements set forth in §705.1(d){(1).

All gasoline dispensing facilities available to the
general public, or to segments of the general suplic by
virtue of having some memoership or military status,
having three (3) or less dispensing nozzles shall ve
exempt from the requirements of §705.1.

All gasoline dispensing factlities available to the
general public, or to segments of the general public by
virtue of having some membership or military status,
may, 1f desired by the owner thereof, have no more than
one (1) nozzle at each facility which does not comply
with the regquirements of §705.1; Provided that this
exemption shail not be applicable to stations with no
self-service islands.

A vapor balance system shall have the following:

{a) A vapor-tight vapor return hose to conduct the
vapors displaced from the vehicular fuel tank to
the gasoline dispensing facility's gasoline storage
tank(s);

(b} A vapor-iight seal to prevent the escape of

gasoline vapors into the atmosphere from the
interface between the fi1l nozzle and the filler
neck of the vehicular fuel tank;
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705.6

705.7

705.8

705.9

705.10

705.1

(e) A f111 nozzle with a built-in noeseal no-flow
feature designed to Drevent the discharge of
gasoline from the nozzle unless the seal descrided
in §705.5(b) i3 engaged;

(d) A £411 nozzie with & butlt.in festure, designed to

aytamatically shutoff the flow of gasoline wnen the

pressure in the ventcular fuel tank exceeds ten

{10) inches of water gauge;

A vapor return hose ecuipped with a device that

will automatically s-utoff the flow of gasoltne

through che fi11 nozzle wnen fqasoline circulates

back from the fi11 nozzie througn the vapor nose to
the facility's gasoline storage tank(s);

(e)

(f) A vapor return nose no longer 2han nine (9) feer in
length uniess the Mose 1S attached to a device
desianed to keep the hase out of the way of
vehicles (when the nozzie is not in yse) and to
drain the nose of any collected or congensed

gqasoiine: and

A gascliine dispensing system equioped with a device
designed to prevent the dispensing of gasoline at
any rate greater than eignt (8) gallons per minute.

(9

The use dy any person of a fi11 nozzle which 13 2 oart
of the vapor balance system shall be oronibited unless
the system ts maintained in good repair, and uniess
proper operating oractices, including, but not limted
to, the following practices are followed:

(a) Dratning the vapor return hose as often as g
necessary, but it least once each operating day, of
any coilectea or concensed gasoiine;

(b) Waiting as long as s necessary, But at least three

(3) seconas after the shut-off of the fuel, before

disconnecting the nozzie from the f111 neck, n

order to balance the oressure “etween the venicylar

fuel tank and the facility's gascline storage
tank(s);

After sach fuel delivery, placing the vapor returm
hose on an ared wnere vehicies will not ride over
the vapor return hose.

(¢

The transfer of gasoline to any venicular fuel tank
from any stationary storage tank shall be pronibited,
yniess the transfer s made througn a fill nozzle
gesigned to automatically shutoff the transfer of
gasoiine wnen the ventcular fuel tanx is full or
nearly full,

Any additional transfer of gasoline to any venicular
fuel tank from a stationary storage tank after the
dispensing system has autamatically shut-off the
transfer of gasoiine by virtue of the venfcular fyel
tank being full or neariy full snall be pronibited.

The overator of a ¢qasoline dispensing facility shall
taxe the actions necassary to ensure that all party of
the systam used at the faci)ity for comoliance with the
section are maintained in good repair, and to ensure
that any person, whether attemdant, customer, Or Jgther,
who uses the facility, does so in accorgance with
proper operating practices and otherwise in complfance
with the requirements of §705.

For purposes of this section, “operator® means any
person who leases, ODerates, manages, supervises. or
controls, directly or indirectly, a gasoiine dispensing
facility.

The transfer of gasoline to any vehicular fuel tank
from any stationary storage tank where 4 system for the
control of gasoline vapors resuiting from motor venicle
fusiing ooerations is reguires snall be orontdited
uniess the operitor posts canspicuously the operating
instructions and warnings, in a form and with content
duly promuigated dy the Mayor, for the system -in the
gasoline dispensing area. The instructions shall as
follows:

705.12

708.13

705.14

706

706.1

706.2
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{a) Claarly describe how to fuel vehicles correctly
with vapor recovery nozzles utilized at the station;

(b} Include a prominent display of the teleohone number
of the service stition owner or operator for making
comnlaints: and

(c) Include warnings that:

(1) Reveated attemots to continue dispensing, after
the systam has 1ndicated that the venicle fuel
tank is full, may result in spillage or
recirculation of gasoline; and

(2) Breathing gasoline vipors s hazardous to
health.

A1l vapor control systems (and cwponents thereof) for
the control of gascline vepors te«sulting from motor
vehicle fueling operations, i1ncluding, but not iimited
Lo, vapor baiance systems ana vaCUUR asSist systess,
shall meet the reguirements for certification and
shall be operated in accordance with the standards in
effect on the effactive date of the District of
Columbia Afr Poilytion Control Act of 1984 4
established by the State Fire Marshal for the State of
Califormia or the Division of Measurement Standaras of
the Oeoartment of Food and Agriculture of the State of
California pursuant to §§41956-41958 of the Health and
Safety Code of the State of Califormia.

The requirements and standards, including those
soecified ' in §§705.5, 705.6, and 705.12 of tms
Subtitle, may De changed Dy the Mayor through the
exercise of aamimistrative rulemaking procedures under
the Oistrict of Coiumbia Administrative Procedure Act,
aoproved Octodber 21, 1968 (82 Stat. 1204: D.C. Code,
§01-1501 et seqa., with the Mayor affording a0oropriate
consideration n said rulemaking to the following
factors:

{a) what other States and goverrmental authorities
have done; and
(b) The effect of proposed chranges upen distridutors

ang manufacturers of vapor recovery eguibment and
upon the owners and operators of stations subject
to the Stage [l vapor recovery requirements.

Alternate 1apor recovery systews may be used tO attan
compliance with §705.1(d) in lieu of the specific
requirements stated in that section, provided that:
(a) The aiternate system(s) is demonstrated to have
it teest egutvaient results in recovering
emssions of volatile organic comoounds as
acplication of the reguirements of that section;
ang

(b) The alternate system(s) 13 approved by the Mayor,

PETROLEUM ORY CLEANERS

Section 706 aopiies to oetroleum solvent washers,
gryers, solvent filters, settiing tanxs, vacuum
stills, and other contasners and conveyors of
ostroieum solvent that are usec in oetroleus soilvent
ory cleaning facilities.

Each owner or operator of a petroleum soivent dry
cleaning aryer shall do one of the foilowwng:

(a} Limit emtssions to the atmosphers to an average
of tnree and one-nalf (3.5) pounds of volatils
organic compounas oer one hundred (100) dounds
dry weignt of articles dry cleaned; or

Install and operate a solvent recovery dryer in a
aanner such that the dryer remains ciosed snd the
recovery prase continues until the final
recovered solvent  flow rate of fifty (5Q)
a{11t1{ters per minute is attained.

(b)
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safe and proper sampling and testing facil-
ities, exclusive of instruments and sensing
devices as may be necessary for proper
determination of the emussion of air con-
taminants.

10 CSR 10-5.210 Submission of Emission
Information (Rescinded November 12,
1984)

10 CSR 10-5.220 Control of Petroleum
Liquid Storage, Loading, and Transfer

(1) Applicability. This rule shali apply
throughout St. Louis City and Jefferson,
St. Charles, Franklin and St. Louis
Counties.
(2) Definitions. Definitions of certain
terms specified 1n this rule may be found
in 10 CSR 10-6.020.
(3) Petroleum Storage Tanks

(A) No owner or operator of petroleum
storage tanks shall cause or permit the
storage in any stationary storage tank of
more than forty thousand (40.000) gallons
capacity of any petroleum liquid having a
true vapor pressure of 1.5 pounds per
square inch absolute or greater at ninety
degrees Fahrenheit (90°F), unless the
storage tank is a pressure tank capable of
maintaining working pressures sufficient
at all times to prevent volatile organic
compound VOC vapor or gas loss to the
atmosphere or is designed or will be built,
and equipped with one (1) of the following
vapor loss control devices:

1. A floating roof, consisting of a pon-
toon type, double-deck type, or internal
floating cover or external floating cover,
which shall rest on the surface to the
liquid contents and 15 equipped with a
closure seal(s). to close the space
between the roof edge and tank wall. Stor-
age tanks with external floating roofs shall
meet the additional following
requirements:

A. The storage tank has been fitted
with—

(I) A continuous secondary seal exten-
ding from the floating roof to the tank wall
(rim-mounted secondary seal); or

(11) A closure or other device which con-
trols VOC emissions with an effectiveness
equal to or greater than a seal required un-
der part (3)(A)L.AL(D of this secuion and
approved by the director:

B. All seal closure devices meet the
following requirements:

(1) There are no visible holes, tears, or

other openings in the seal(s) or seal fabric:

(11) The seal(s) are intact and uniformly
in place around the circumference of the
floating roof between the floating roof and
the tank wall; and

(I11) For vapor mounted primary seals,
the accumulated area of gaps exceeding
0.32 cm (1/8 in.) width between the secon-
dary seal and the tank wall shall not exceed
21.2 cm, per meter of tank diameter (1.0
in., per ft. of tank diameter);

C. All openings in the external floating
roof, except for automatic bleeder vents,
rim space vents, and leg sleeves, are—

(1) Equipped with covers, seals, or lids in
the closed position except when the
openings are in actual use; and

(I1) Equipped with projections into the
tank which remain below the liquid surface
at all times;

D. Automatic bleeder vents are closed at
all times except when the roof is floated off
or landed on the roof leg supports;

E. Rim vents are set to open when the
roof is being floated off the leg supports or
at the manufacturer’s recommended set-
ting; and

F. Emergency roof drains are provided
with slotted membrane fabric covers ur
equivalent covers which cover at least nine-
ty percent (90%) of the area of the opening;

2. A vapor recovery system with all
tank gauging and sampling devices gas-
tight except when gauging or sampling is
taking place. The vapor disposal portion
of the vapor recovery system shall consist
of an adsorber system, condensation
system, or equivalent vapor disposal
system that processes the vapor and gases
from the equipment being controlied; or

3. Other equipment or means of equal
efficiency for purposes of air pollution
control as may be approved by the
director.

(B) Control equipment described in
paragraph (3)(A)1. shall not be permitted
if the gasoline or petroleum liquid stored
has a true vapor pressure of 11.1 pounds
per square inch absolute or greater at
ninety degrees Fahrenheit (90°F.) All
storage tank gauging and sampling devices
shall be built so as to be gas tight except
when gauging or sampling is to take place.

(C) Owners and operators of petroleum
storage lanks subject to this section shall
maintain written records of all mainte-
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nance {both routine and unscheduled) per-
formed on the tanks, all repairs made to
them., the results of all tests performed on
them and the type and quantity of petro-
luem liquid stored in them. The records
shall be maintained for two (2) years and
available to the director upon request.

(D) This section shall not apply to pe-
troleum storage tanks —

1. Where petroleum or condensate is
stored, processed, and/or treated at a
drilling and production installation prior
to custody transfer: or

2. That contain a petroleum liquid with
a true vapor pressure less than 27.6 kPa
(4.0 psia) at minety degrees Fahrenheit
(90°F); and

A. Are of welded construction; and

B. Presently posses a metallic-type shoe
seal, a liquid-mounted liquid fill type seal,
or other closure device of demonstrated
equivalence approved by the staff director;
or,

3. Of welded construction, equipped
with a metallic-type shoe primary seal and
have a shoe-mounted secondary seal; or

4. Used to store waxy, heavy pour crude
oil.

(E) Any owner or operator of a
petroleum liquid storage tank who must
install a secondary seal or equivalent in
order to achieve compliance. shall meet the
applicable increments of progress corn-
tained in the following schedule:

1. Submit final plans for the emission
control system before December 15, 198(:

2. Award contrasts for the emission cori-
trol system before February 1, 1981:

3. Initiate onsite construction or instal-
lation of the emission control equipment
before April 15, 1981;

4. Complete onsite construction or in-
stallation of the emission coatrol equip-
ment before August 15, 1981; and

S. Achieve final compliance before Oc-
tober 1, 1981.

(4) Gasoline Loading.

(A) No owner or operator of a gasoline
loading installation or delivery vessel shall
cause or permit the loading of gasoline
into any delivery vessel from any loading
installation unless the loading installation
is equipped with a vapor recovery system
or its equivalent approved by the director
and the delivery vessel is in compliance
with subsection (7)(A) of this rule.
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(B) Loading shall be accomplished in
such a manner that the displaced vapors
and air will be vented only to the vapor
recovery system. Measures shall be taken
to prevent liquid drainage from <he
loading device when it is not in use or to
accomplish complete drainage before the
loading device is disconnected. The vapor
disposal portion of the vapor recovery
system shall consist of one (1) of the
following:

1. An adsorber system, condensation
system, or equivalent vapor disposal sys-
tem that processes the vapors and gases
from the equipment being controlled and
limits the discharge of YOC into the atmo-
sphere to 0.30 grams of VOC vapor per
gallon of gasoline loaded:

2. A vapor handling system that directs
the vapor to a fuel gas system; or

3. Other equipment of an efficiency
equal to greater than paragraphs (4)(B) I.
or 2. if approved by the director

{C) Owners or operators of loading in-
otallations subject to this section shall
keep complete records documenting the
number of delivery vessels loaded and
their owners. Records shall be kept for two
(2) years and shall be made available to
the director upon request.

(D) This section shall not apply to load-
ing installations whose average monthly
throughput of gasoline is less than or
equal to one hundred and twenty thousand
(120.,000) gallons when averaged over the
most recent calendar year, provided that
the installation loads gasoline by sub-
merged loading. To maintain their exemp-
tion. these installations shall submit to the
director by February 1 of each year a
report stating gasoline throughput for
cach month of the previous calendar year.
(5) Gasoline Transfer.

(A) No owner or operator of a station-
ary storage tank or delivery vessel shail
cause or permit the transfer of gasoline
from any delivery vessel into any station-
ary storage tank with a capacity greater
than two thousand (2000) gallons uniess
such storage tank is equipped with a sub-
merged fill pipe and vapor recovery sys-
tem or other system of equal vapor control
clticiency if approved by the director and
the delivery vessel is in compiiance with
subsection (7)(A) of this rule. Stationary
storage lanks with a capacity of two hun-
dred fifty (250) and two thousand (2000)

3-8-91

gallons shall be equipped with a sub-
merged fill pipe.

1. The vapor recovery system shail col-
lect no less than ninety percent (%) by
volume of the vapors dispiaced fram the
stationary storage tank during gasoline
transfer and return said vapors via a vapor-
tight return line to the delivery vessel.

2. The vapor recovery system shall be
so constructed as to ensure that the vapor-
tight return line is connected before
gasoline can be transferred into the con-
tainer.

3. A delivery vessel shall be refilled only
at installations complying with provisions
of section (4).

4. This section shall not be construed
to prohibit safety valves or other devices
required by governmental safety regula-
tions.

(B) The owners or operators of station-
ary storage tanks subject to this section
shall keep records documenting the num-
ber of delivery vessels unicaded and their
owners. Records shall be kept for two (2)
years and shall be made available to the
director upon request.

(C) The provisions of subsection (5)(A)
shall not apply to the following:

1. Stationary storage tanks having a ca-
pacity less than or equal to two thousand
(2,000) gallons used exclusively for the
fueling of implements of agriculture;

2. Stationary storage tanks having a
capacity less than or equal to two thou-
sand (2000) gailons instailed prior to Sep-
tember 15, 1976: and

3. Transfer made to storage tanks
equipped with floating roofs or their
equivalent.

(6) Refueling of Motor Vehicles

(A) General Provisions.

1. Except as provided in sections (3),
(4} and (5). no owner or operator shall
install, permit the use of or maintain any
stationary gasoline tank with a capacity of
more than one thousand (1000) galions
which i1s not equipped with a vapor recov-
ery system consisting of a vapor gathering
system capable of collecting the hydrocar-
bon vapors and gases discharged during
motor vehicle refueling and a vapor dis-
posal system capable of processing such
hydrocarbon vapors and gases so as to
prevent their emission into the atmosphere.

H.6-3

2. For the purpose of section (6), no
gasoline vapor recovery systems or devices
shall be installed, used or maintained that
have not been certified by the director of
the Missouri Department of Natural Re-
sources (subsection (6)(B)).:

3. All tank gauging and sampling sites
or ports on the vapor recovery system shall
be gas-tight so as to prevent VOC emis-
sions except when gauging or sampling is
taking place.

4, All systems shall be maintained in
good working order in accordance with the
manufacturer’s specifications.

5. The operator of each affected facility
shall conspicuously post operating instruc-
tions in the gasoline dispensing area for
the system in use at that station. The
instructions shall clearly describe how to
fuel vehicles correctly with vapor recovery
nozzies utilized at that station. The
instructions shall also include a warning
that repeated attempts to continue dis-
pensing gasoline after the system has indi-
cated that the vehicle fuel tank is full may
result in spillage of gasoline

6. The director shall identify and list
specific equipment defects which substan-
tially impair the cffectiveness of compo-
nents or systems used for the control of
gasoline vapors resulting from motor vehi-
cle fueling operations. This ongoing list
shall be used by the director as a basis for
marking such components or systems out
of order, and shall be made available to
any and all gasoline dispensing facilities
subject to paragraph (6)(A)(1).

7. Upon the identification of defects in
equipment or installation of gasoline vapor
control system by the director, such sys-
tem or components thereof shall be
marked “out of order” and no person shall
use or permit the usc of that system or
component until it has been repaired, re-
placed or adjusted and the director has —
a) re-inspected the system or component,
b) found it to be in good working order,
and c¢) remove the “out of order” notice.
The director shall reinspect a system or
component he has previously marked “out
of order” as expeditiously as possible and
in no case shall this be more than thirty
(30) days from the date on which the
system or component was marked “out of
service.”

8. It shall be a violation of this rule for
any owner or operator to use, permit the
use of or maintain a modified vapor recov-
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ery system unless such modifications have
been inspected and approved by the
director.

9. Compliance with this rule does not
relieve the necessity for any owner or oper-
ator to comply with other applicable state,
county and local ordinances, codes and
requirements.

10. Section (6) shall not apply to any
stationary tank used primarily for the fuel-
ing of agricultural implements or imple-
ments of husbandry. For purposes of this
section, agricultural implements and im-
plements of husbandry shall refer to vehi-
cles exempted from licensing requirements
by the Missouri Department of Revenue.

(B) Certification of Vapor Recovery
Equipment. Vapor Recovery Equipment
Certification will be performed by the di-
rector. It is the responsibility of the sup-
plier/manufacturer to provide proof to the
director that a vapor recovery system or
its modifications meet the requirements of
certification as provided in 10 CSR 10-
5.220(6)(B)1. — 3. The requirements for
a vapor recovery system or its modifica-
tions to be certified are as follows:

1. The system must be certified by the
State of California Air Resources Board
as having a vapor recovery or removal
efficiency of at least ninety-five percent
(95%).

2. All rules and requirements of the
Missouri Department of Natural Re-
sources are met. These consist of rules
found in Title 10 of the Code of State
Regulations.

3. The system shall not be prone to
malperformance so that the purpose or
requirements of this rule are defeated. The
director may suspend or revoke further
certification of a vapor recovery system
due to repeated incidents of malperfor-
mance by that system or its components.
An owner or operator subject to section
(6) who has previously operated, installed,
begun installation, purchased or irrevoca-
bly committed to purchase a vapor recov-
ery system previously certified by the di-
rector shaill not be considered in
noncompliance with this rule if certifica-
tion of that system is subsequently revoked
by the director and the owner or operator’s
vapor recovery equipment has not been
marked out of order by the director.

(7) Gasoline Delivery Vessels

(A) No owner or operator of a gasoline
delivery vessel shall operate or use a gaso-
line delivery vessel which is loaded or
unloaded at an installation subject to sec-
ation (4) or section (5) unless the delivery
vessel—

1. Is annually tested to demonstrate
that it will sustain a pressure change of no
more than seven hundred fifty (750) pas-
cals (3 in. of H,0) in five (5) minutes
when pressured to a gauge pressure of four
thousand five hundred (4500) pascais (18
in. of H,0) or evacuated to a gauge pres-
sure of fifteen hundred (1500) pascals (6
in. of H,0). Testing shall take place after
April 1 and before July 1 of each year,
and shall be in accordance with the test
procedure specified at CSR 10-6.030
(13)(B). Upon successful completion of
the leak test, the owner or operator shall
obtain the completed test resuits signed by
a representative of the testing facility.
Blank forms for the test results wiil be
provided to the testing facilities by the
director. The owner or operator shall send
a copy of the signed successful test results
to the director. The director shall issue,
upon receipt of acceptable test results, an
official sticker to the owner or operator.
This sticker shall be placed on the upper
left portion of the back end of the vessel.
An owner or operator of a gasoline deliv-
ery vessel who can demonstrate to the
satisfaction of the director that the vessel
has passed a current annual leak test in
another state, shall be deemed to have
satisfied the requirements of this para-
graph, where the other state’s leak test
program must be subject to the same
gauge pressure requirements and test pro-
cedures as specified in this paragraph;

2. Is repaired by the owner or operator
and retested within fifteen (15) days of
testing if it does not meet the leak test
criteria of subsection (7)(A) of this ruie;
and

3. Owners or operators of gasoline deliv-
ery vessels shall keep records of all tests
and maintenance performed on the vesseis
for not less than two (2) years, and these
records shall be made available to the
director upon request.

(B) Any owner or operator of a delivery
vessel subject to this rule shall be in com-
pliance by January 1, 1981, with the ex-
ception of the annual testing certification
and recordkeeping requirements in subsec-
tigg (7)(A), which shall be met by July 2,
1990

(C) This section shall not be construed
to prohibit safety valves or other devices
required by governmental safety
regulations.

(8) The owner or operator of a vapor
recovery system subject to this rule
shall:

(A) Design and operate the vapor
recovery system and the gasoline loading
cquipment in a manner that prevents:

Environment Reporter
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1. Gauge pressure from exceeding four
thousand five hundred (4,500) pascals (18
in. of H,0) in the delivery vessel;

2. A reading equal to or greater than one
hundred percent (100%) of the lower ex-
plosive limit (LEL, measured as propane)
at two and one half (2.5) centimeters from
all points on the perimeter of a potential
leak source when measured by the methed
referenced in subsection (13)(E) of 10
CSR during loading or transfer oper-
ations; and

3. Visible liquid leaks during loading or
transfer operations; and

(B) Within fifteen (15) days, repair and
retest a vapor recovery system that ex-
ceeds the limits in subsection (8)(A) of
this rule.

(C) Keep records of routine and unsche-
duled maintenance and repairs aad of all
results of tests conducted. Records shall be
kept for two (2) years and shall be made
available to the director upon request.

(9) The director may, at any ume,
monttor a delivery vessel, vapor recovery
system or gasoline loading equipment by
the methods referenced in subsection
(10)(A) to confirm continuing compliance
with sections (7) or (8) of this rule.

(10) Testing and Monitoring Proce-
dures and Reporting

(A) Testing and monitoring procedures
to determine compliance with section (7)
and confirm the continuing existence of
fead tight conditions shall be as described
in 10 CSR 10-6.030, subsection (13)(B).

(B) Testing procedures to determirne
corhpliance with paragraph (4)(B)!. shall
be as described in 10 CSR 10-6.030. sub-
section (13)(A).

(11) Compliance

(A) Compliance with this rule by each
affected gasoline loading installation with
an average monthly throughput of gasc-
line greater than 600,000 gailons, when
averaged over the most recent calendar
year, shall be achieved according to the
following schedule:

1. By February 1, 1977 — submit to the
director the final control plan;

2. By February 1, 1978 — initiate on-
site construction or installation of control
equipment; and

3. By July 1, 1978 — achieve final
compliance.

(B) Compliance with this rule by each
affected gasoline loading installation with
an average monthly throughput equal to
or greater than 120,000 and equal to or
less than 600,000 gallons of gasoline,
when averaged over the most recent calen-
dar year, shall be achieved according to
the following schedule
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1. By September 12, 1985 — submit to
the director the final controf plan;

2. By March 12, 1986 — initiate on-site
construction or installation of control
equipment; and

3. By August 12, 1986 — achieve final
compliance.

(C) Comphance with this rule by each
facility affected by section (6) shail be
achieved according to the following
schedule:

1. By not later than October 1. 1986
submut to the director the vapor recovery
system specifications and general installa-
tions details. These will include the system
name. model, type. size, the contractor
and schedule for installation of the system.

2. Notification of installation will be
submutted no later than sixty (60) days
prior to installation.

3. Achieve final compliance by Decem-
ber 31, 1987.

H.6=5
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sions of VOS to the outdoor atmosphere
by no less than 95 percent by weight.

iit. Effective February 28, 1991, any
manne delivery vessel recewving gasoline
at a facility subject to the provisions of (¢)
41 or 1i above shall have vapor collection
piping and connections which route dis-
placed vapors to the control apparatus.

S For faciities subject to (e)4i or 1
above, by January 19. 1990, the applicant
shall submit to the Department a complet-
ed application for a “Permit to Construct,
Install, or Alter Control Apparatus or
Equipment™ pursuant to the provisions of
N.J.A.C. 7:27-8. This application shall
demonstrate the equipment’s ability to re-
duce the total emssions of VOS to the
outdoer atmosphere by no less than 95
percent by weight.

(f} Unless 1n compliance with (g), (h),
(r).¢s). (1), and (u) below, no person shall
cause. suffer. allow, or permut the transfer
of pasoline 1nto any gasohine vapor laden
vehicular fuel tank uniess the transfer 1s
made using a vapor control system that 1s
approved by the Department and that 1s
designed. operated. and maintained so ay:

1. To prevent VOS emissions to the
outdoor atmosphere by no less than 95
percent by weight at all gasoline dispens-
ing facilities except those facilities
exempted in (g) below. and

2. To prevent overfilhng and spillage.

{g) The provisions of () above shall not
apply 1o a gasohine dispensing factlity with
an average monthly throughput of 10.000
gailoens (37.850 liters) or less or to any
gasohine dispensing devices at a marina
used exclusivelv for refueling of marine
vehicles

{h) Any person subject to the provisions
of () above shall comply with the follow-
ing provisions:

1. The average monthly throughput
shall be based on the average of the
monthly throughputs between September
1. 1986 and August 31. 1987; and

2. Documentauon of the monthly
throughput shall be made available upon
request by the Department.

(i) No person shall cause. suffer. allow,
or permit any delivery vessel having a
maximum total capacity of 2,000 gailons
(7.570 liters) or greater to contain gaso-
line uniess such delivery vessel:

1. Sustains a pressure change of less
than 3 inches of water (6 millimeters of
mercury) in 5 minutes when pressurized to
18 inches of water (34 millimeters of mer-
cury) and evacuated to 6 inches of water
(11 millimeters of mercury), as tested at
least once in every 12-month period for
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leaks in accordance with test procedures
specified by the Department. and

2. Has a cerufication affixed to the
vessel in a prominent location which indi-
cates the identification number of the ves-
sel and the date the vessel last passed the
pressure and vacuum tests: and

3, Has a record of certification which
shall be kept with the delivery vessel at all
times and made available upon request by
the Department. The record of certifica-
tion shall include the test title, delivery
vessel owner and address. delivery vessel
identification number, testing location,
date of test, testers’ name and signature,
and test results. The provision of this para-
graph shall become operative December
31. 1986.

(j) No person shall cause, suffer, allow.
or permit a transfer of gasoline subject to
the provisions of (c), (d), and (e) above if
the delivery vessel being loaded is under a
pressure in excess of 18 inches of water
(34 millimeters of mercury) gauge or the
delivery vessel being unloaded is under a
vacuum in excess of 6 inches of water (11
millimeters of mercury) gauge.

{k) No person shall cause. suffer. allow,
or permit VOS to be emitted into the
outdoor atmosphere during a transfer of
gasoline, subject to the provisions of (c),
(d). (). and (f) above. from leaking compo-
nents of gasoline vapor control systems or
delivery vessels being loaded or unioaded
if:

1. The concentration of the emissions to

the outdoor atmosphere is greater than or
equal to 100% of the lower explosive limit
of propane when measured at a distance of
1.0 inch (2.54 centimeters) from the
source. or

2. The emissions are in the liquid state.

(1) The provisions of subsection (d) of
this Scecuon shall not apply to delivery
vessels used lor less than one month for the
purpose of holding gasoline from a storage
tank during a period in which the storage
tank v undergoing repair OF maintenance.

(m) No person shali cause, suffer, allow
or permit the transport of any VOS in a
delivery veasel of 2,000 gallons (7570 liters)
or greater total capacity unless such vessel
is vapor-tight at all times while containing
VOS except:

I. Under emergency conditions: or

2. While gauging: or

1 While venung through a vapor control
asstem approved by the Department,

(n) The provisions of (c) above shall not
apply to a storage tank during construc-
tion ballast.

(0) Any delivery vessel subject to the
provisions of (i) above found in violation
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of (k) or (m) above shall be repaired
within 15 days and shall be recerufied

(p) Any person subject to the provisions
of (e)) above and loading 4,000 gallons
(15.140 liters) of gasoline or iess per day
shall comply with the following schedule

1. By January 1, 1987, the apphcant,
pursuant to N.J.A.C. 7:27-8, shall submit
a completed application for a “Permut to
Construct. Install, or alter Control Appa-
ratus or Equipment” to the Department.
This application shall demonstrate compli-
ance with the requirements of (3)1 above.

2. By May 1, 1987, construcuon of
equipment and control apparatus in ac-
cordance with the approved *“Permil to
Construct, Install, or Alter Control Appa-
ratus or Equipment” shall commence.

3. By November 1, 1987, comphance
shall be achieved.

(q) Any person subject 10 the provisions
of (e)4 above shall submit yearly docu-
mentation of the annual throughput of
each gasoline loading facility to the De-
partment by June | of the calendar year
following the year for which the docurnen-
tation is valid. The annual throughput of
gasoline shall be based on the period Jaru-
ary | through December 31.

(r) Any person subject to the provisions
of (f) above and having an average menth-
ly throughput of 40,000 gallons (151,400
liters) or greater shall comply with the
following schedules:

1. By March 21, 1988, the applicant,
pursuant to the provisions of N.J.A.C.
7:27-8. shall submit a completed applica-
tion for a “Permut to Construct, Install. or
Alter Control Apparatus or Equipment”
to the Department which meets the re-
quirements of () above:

2. By June 21, 1988, construction of
equipment and control apparatus in ac-
cordance with the approved “Permit to
Construct. Install. or Alter Control Appa-
ratus or Equipment” shall commence: and

3. By December 30, 1988, compliance
with () above shall be achieved.

(s) Any person subject to the provisions
of (f) above and having an average month-
ly throughput of less than 40,000 galions
(151.400 liters) shali comply with the fol-
lowing schedules:

1. By November 1, 1988, the applicant.
pursuant to the provisions of N.JLA.C.
7:27-8, shall submit a completed applica-
tion for a *Permit to Construct. Install, or
Alter Control Apparatus or Equipment™
to the Depariment which meets the re-
quirements of (f) above:

2. By March |, 1989, construction of
cquipment and control apparatus in ac-
cordance with the approved “Permit to
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Construct. Install or Alter Control Appa-
ratus or Equipment’” shall commence: and

3. By December 29. 1989. compliance
with (f) shall be achieved.

(t) Notwithstanding the provisions of
(r) above. any existing gasoline dispensing
facility with an average monthly through-
put of greater than 10.000 gallons replac-
ing an underground gasoline storage tank
after the operauve date of this subsection
shall. prior to using that tank for dispens-
ing gasoline. install equipment meeting
the requirements of (f) above.

(u) Notwithstanding the provisions of
(r) above, any new gasoline dispensing
facility which begins the instaliation of an
underground gasoline storage tank after
the operauive date of this subsection shall
install equipment meeung the require-
ments of (f) above prior 10 the use of that
tank for dispensing gasoline.

H.7-3
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PART 230
GASOLINE DISPENSING SITES AND TRANSPORT
VEHICLES

(Effective April 12, 1985: June 28, 1987; March 1, 1988)

Section 230.1 Definitions.

(a) For the purpose of this Part, the general defini-
tions in Part 200 of this Title apply. )

(b) For the purpose of this Part, the following defini-
tions also apply:

(1) Equivalent control. The use of alternate operation-
al and/or equipment controis for the reduction of gaso-
line vapor emissions, that have been approved by the
commissioner, such that the aggregate emissions of gaso-
line vapor from the facility do not exceed those from the
application of defined reasonbly available control
technology. )

(2) Gasoline. Any petroleum distillate having a Reid
vapor pressure of four pounds per square inch (28
kilopascals) or higher, used as a motor fuel.
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(3) Gasoline dispensing site. Any site where gasoline
is dispensed into vehicle fuel rtanks or into portable
containers used to fuel any motor from any stationary
storage container(s) larger than 250 gallons.

(4) Gasoline transport vehicle. Any tank truck, trailer
or railroad tank car, with a capacity of 300 gallons or
more. used for the transportation of gasoline.

(5) Annual throughput. The amount of petroleum
liquid transferred into or dispensed from a defined
source or facility during 12 consecutive months.

(6) Submerged filling. The use of a fill pipe or drop
tube whose discharge opening is entirely submerged
when the liquid is six inches above the bottom of the
container. For containers loaded from the side, sub-
merged filing is defined as the use of a fill pipe whose
discharge 1s entirely submerged when the liquid level is
18 inches, or twice the diameter of the fill pipe, whichev-
er 1s greater, above the bottom of the container.

(7) Stage 1 vapor collection system. A system where
gasoline vapors are forced from a tank into a vapor-tight
holding system or vapor control system through direct
displacement by the gasoline being loaded.

(8) State 1l vapor collection system. A system where
at least 90 percent, by weight, of the gasoline vapors that
are displaced or drawn from a vehicle fuel tank during
refueling are removed t0 a vapor-tight holding system or
vapor control system.

(9) Substantially modified. A modification of an exist-
ing gasoline dispensing site which involves the addition
of one or more new stationary gasoline storage tanks or
the repair, replacement, or reconditioning of an existing
tank.

(10) Vapor control system. A system that prevents
emissions to the outdoor atmosphere from exceeding 4.7
grains per gallon (80 grams per 1,000 liters) of petrole-
um liquid loaded.

230.2 Gasoline dispensing sites — prohibitions and
requirements.

(a) No person may transfer or allow the transfer_ of
gasoline into storage tanks, at gasoline dispensing sites
located in the New York City metropolitan area, whose
annual throughput exceeds 120,000 gallons, unless the
storage tank is equipped with:

(1) a stage I vapor collection system consisting of a
vapor-tight return line from the storage tank, or its vent,
to the gasoline transport vehicle, and a system that will
ensure that the vapor line is connected before gasoline
can be transferred into the tank:

(2) a properly installed onsite vapor control system
connected to a vapor collection system; or

(3) an equivalent control system.

(b) A stage I vapor collection system and submerged
filling are not required for storage tanks with a capacity
less than 2,000 gallons located at gasoline dispensing
sites in New York City which were installed prior to
January 1, 1970. A stage I1 vapor collection system is
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not required at gasoline dispensing sites that are not
subject to the stage 1 requirements of this section.

(¢) No owner and/or operator of a gasoline dispensing
site may transfer or allow the transfer of gasoline into a
motor vehicle fuel tank at gasoline dispensing sites
located in the New York City metropolitan area whose
annual throughput exceeds 250,000 gallons, unless the
gasoline dispensing site is equipped with a stage II vapor
collection system which must be approved by the depart-
ment before it is installed. Approval of a stage II vapor
collection system will be based on a determination that a
properly installed and operated system will remove at
least 90 percent by weight of the gasoline vapors that are
displaced or drawn from a vehicle fuel tank during
refueling to a vapor-tight holding system or vapor con-
trol system.

(d) Notwithstanding subdivision (b) of this section, a
stage [ and a stage [I vapor collection system are
required at any gasoline dispensing site. regardless of the
annual throughput of gasoline, located in the New York
City metropolitan area which is constructed after the
effective date of this Part or which is replaced or
substantially modified after the effective date of this
Part.

{e) Stationary storage tanks at gasoline dispensing
sites located in Nassau, Suffolk, Rockland or Westchest-
er County, whose annual throughput does not exceed
120,000 gallons, must be equipped for submerged filling.

(f) Owners and/or operators of gasoline storage tanks,
gasoline transport vehicles, and gasoline dispensing sites
subject to stage I and/or stage I1 vapor collection or
vapor control system requirements must.

(1) install all necessary stage I and/or stage II vapor
collection and control systems, and make any modifica-
tions necessary to comply with the requirements:

(2) provide adequate training and written instructions
to the operator of the affected gasoline dispensing site
and the gasoline transport vehicle:

(3) replace, repair or modify any worn or ineffective
component or design element to ensure the vapor-tight
integrity and efficiency of the stage [ and/
or stage II vapor collection and vapor control systems;
and

(4) connect and ensure proper operation of the stage |
and/or stage 11 vapor collection and control systems
whenever gasoline 1s being loaded. unloaded or dis-
pensed; and _

(5) with respect to stage II vapor collection systems,
conspicuously post operating instructions for the system
in the gasoline dispensing area which include:

(i) a clear description of how to correctly dispense
gasoline with the vapor recovery nozzles utilized at the
site;

(ii) a warning that continued attempts at dispensing
gasoline after the system indicates that the vehicle tank
is \;ull may result in spillage or recirculation of gasoline;
an
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(iii) a telephone number established by the depart-
ment for use by the public to report problems exper-
ienced with the system.

{g) Routine maintenance of components of stage Il
vapor collection systems must be performed to ensure
the integrity and efficiency of the system.

{h) The modification, removal. replacement, or addi-
tion of any element which would render the stage II
vapor collection system inoperative or impair its integri-
ty and efficiency is prohibited.

(i) Stationary storage tanks with a capacity of 250
gallons or more, installed or modified after January 1,
1979, at any gasoline dispensing site in the New York
City metropolitan area, must have a stage I vapor
collection or vapor control system.

(§) Gasoline dispensing sites in the New York City
metropolitan area, used exclusively for farm-type trac-
tors used only for agricultural purposes or snowplowing
(other than for hire), farm equipment, including self-
propelled machines used in growing, harvesting or han-
dling farm produce. and self-propetled caterpillar or
crawler-type equipment being operated on a contract
site, are not subject to requirements for stage I vapor
collection or vapor control systems, but must be
equipped for submerged filling.

(k) Any owner or operator of a gasoline dispensing
site which is not regulated by this Part must comply with
all other applicabie Parts of this Subchapter. Certifica-
tion of stage II vapor collection system by the depart-
ment does not relieve the owner and/or operator of the
responsibility to comply with other applicable codes and
regulations pertaining to fire prevention, weights and
measures and safety matters.

230.3 Gasoline transport vehicles — applicability.

This Part applies to owners and operators of all
gasoline transport vehicles which:

(a) deliver gasoline to any gasoline dispensing site
required to be equipped with a stage 1 vapor collection
system or equivalent, including such gasoiine dispensing
sites located in states adjacent to New York State; or

(b) convey gasoline either to or from any gasoline
loading terminal or gasoline bulk plant, located in the
New York City metropolitan area, which is required to
be equipped with a vapor control system or equivalent
control.

230.4 Gasoline transport vehicles — prohibitions and
requirements.

(a) No owner or operator of a gasoline transport
vehicle subject to this Part will allow said vehicle to be
filled or emptied unless the gasoline transport vehicle:

(1) sustains a pressure change of not more than three
inches of water (six millimeters of mercury) in five
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minutes when pressurized to a gauge pressure of 18
inches of water (34 millimeters of mercury) and evacuat-
ed to a gauge pressure of six inches of water (11
millimeters of mercury);

(2) is repaired by the owner or operator within 15
days after failing to meet the pressure change standard
in this section; and

(3) displays a marking, near the U.S. Department of
Transportation certificate plate, in letters and numerals
at least two inches high, which reads: NYS DEC and the
date on which the gasoline transport vehicle was last
tested.

(b) All gasoline transport vehicles subject to this Part
must be tested annually by the owner or his agent, using
test methods acceptable to the commissioner. Reference
method 27 in Appendix A of 40 CFR part 60 is consid-
ered to be an acceptable method. (See table 1, section
200.9 of this Title.) If the pressure-vacuum test does not
show compliance with the pressure change standard, the
gasoline transport vehicle must be repaired to make the
tank vapor-tight, and retested.

{(c) All gasoline transport vehicles subject to this Part
must undergo a pressure-vacuum test within one year
after the effective date of this Part {April 11, 1985], and
each succeeding test is to be done within one year of the
previous test.

(d) At the discretion of the commissioner, the require-
ments for testing and marking gasoline transport vehi-
cles subject to this Part may be satisfied if the vehicle
undergoes equivalent certification in another state.

(e) During the loading or unloading of a gasoline
transport vehicle subject to this Part, leakage from any
component of the gasoline transport vehicle. or the vapor
collection or control system, will not equal or exceed 100
percent of the lower explosive limit (LEL measured as
propane), when measured at a distance of one inch with
a combustible gas detector. No avoidable visible liquid
leak from such components is allowed. Components of
the transport vehicle or vapor collection or control sys-
tem include all piping, seals, hoses, connections, pres-
sure-vacuum seals. and other possible leak sources. The
combustible gas detector used for determining compli-
ance with this standard will have a minimum range of 0-
100 percent of the LEL as propane. 2 probe within an
internal diameter of one quarter inch (0.625 cm), and a
response time less than eight seconds with sampling line
and probe attached, and be properly calibrated.

(f) No owner or operator of a gasoline transport
vehicle subject to this Part will allow said vehicle to be
joaded under a pressure exceeding 18 inches of water
(34 millimeters of mercury) gauge, or to be unloaded
under a vacuum exceeding six inches of water (11
millimeters of mercury) gauge.

(g) Dome covers on gasoline transport vehicles subject
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to this Part must be closed while the transport vehicle is
loaded, unloaded or in motion, except when gasoline
transport vehicles are hatch-loaded in conformance with
section 229.6(c)(2) or 229.7(a)(2) of this Title.

230.5 Gasoline dispensing sites — recordkeeping and
reporting.

(a) The owner of any gasoline dispensing site in the
New York City metropolitan area must maintain rec-
ords showing the quantity of all gasoline delivered to the
site. These records must be retained for at least two
years, and must be made available to the commissioner
or his representative upon request at any reasonable
time.

(b) The sum of all gasoline deliveries to a gasoline
dispensing site during the previous 12 consecutive
months will be used to determine whether the require-
ments of section 230.2 of this Part apply. Once a
gasoline dispensing site becomes subject to the require-
ments of section 230.2 because its annual gasoline
throughput exceeds an applicability level, subsequent
decreases in gasoline deliveries or throughput do not
excuse a source owner from having to maintain the
effectiveness of the stage I and/or stage II equipment.

230.6 Gasoline transport vehicles — recordkeeping and
reporting.

{a) The owner of any gasoline transport vehicle sub-
ject to this Part must maintain records of pressure-
vacuum testing and repairs. The records must include
the identity of the gasoline transport vehicle, the results
of the testing, the date that the testing and repairs, as
needed, were done, the nature of needed repairs and the
date of retests where appropriate.

(b) A copy of the most recent pressure-vacuum test
results, in a form acceptable to the commissioner, must
be kept with the gasoline transport vehicle.

(¢) Records accepiable to the commissioner must be
retained for two years after the testing occurred, and
must be made availabie to the commissioner or his
representative on request at any reasonable time.

230.7 Compliance schedules,

(a) Any person subject to the stage I vapor coliection
requirements for gasoline dispensing sites of this Part
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must have submitted a proposed schedule to the commis-
sioner which includes specific steps and dates necessary
to comply with the provisions of this Part by January 1,
1981.

(b) Owners of gasoline dispensing sites subject to the
stage I vapor collection requirements of this Part must
have been in compliance with all requirements before
October 2, 1982.

(c) The pressure-vacuum test and associated require-
ments of section 230.4(a) for gasoline transport vehicles
subject to this Part are in effect as of April 11, 1985.

(d) Owners of gasoline dispensing sites subject to the
stage II vapor collection requirements of this Part must
be in compliance with these requirements by the follow-
ing dates.

(1) July 1, 1988 where the annual throughput of the
gasoline dispensing site is 500,000 gallons or more; or

(2) July 1, 1989 where the annual throughput of the

gasoline dispensing site is between 250,000 and 500,000
gallons.

230.8 Variances. Where it can be shown to the satisfac-
tion of the commissioner that a gasoline dispensing site
or gasoline transport vehicle cannot comply with the
requirements of this Part for reasons of technological or
economic feasibility, the commissioner may, upon sub-
mission of satisfactory evidence, grant to the source
owner or operator a variance from the requirements of
this Part and accept a lesser degree of control or an
alternate compliance schedule.

PART 231
NEW SOURCE REVIEW IN NONATTAINMENT
AREAS

(Effective August 23, 1979; June 22, 1980; August 10,
1984)

Section 231.1 Definitions. (a) For the purpose of this
Part, the gencral definitions of Part 200 of this Title
apply.

(b) For the purpose of this Part, the following defini-
tions aiso apply:

(1) Actual emission reduction. The actual decrease in
the rate of emissions of an air contaminment from an
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ORDINANCE NO. __ 90-136

ORDINANCE AMENDING SECTION 24-3 OF THE CODE
OF METROPOLITAN DADE COUNTY, FLORIDA.
PROVIDING DEFINITIONS; AMENDING SECTION 24-20
OF THE CODE OF METROPOLITAN DADE COUNTY,
FLORIDA, REGULATING EMISSIONS OF AIR
CONTAMINANTS FROM MOTOR VEHICLE REFUELING
FACILITIES AND FROM FACILITIES THAT STORE
PETROLEUM PRODUCTS BY REQUIRING VAPOR CONTROL
SYSTEMS: REPEALING SECTION 24-25 OF THE CODE
OF METROPOLITAN DADE COUNTY, FLORIDA,
REGULATING GASOLINE HANDLING; AMENDING
SECTION 24-35.1 OF THE CODE OF METROPOLITAN
DADE COUNTY, FLORIDA, REQUIRING OPERATING
PERMITS FOR LOADING FACILITIES AND VAPOR
CONTROL SYSTEMS; PROVIDING SEVERABILITY,
INCLUSION IN THE CODE, AND AN EFFECTIVE DATE

BE IT ORDAINED BY THE BOARD OF COUNTY COMMISSIONERS OF DADE
COUNTY, FLORIDA:

Section 1. Section 24-3 of the Code of Metropolitan Dade

County, Florida, is hereby amended tc read as follows:l/

Sec. 24-3, pDefinitions.

* * %

() "Motor vehicle fuel delivery vessel"
Ehall mean & tank truck OF %raIIer
equipped wWith e storage tank usec for
Ege %ransgorEaEion of gasoiine Qr
asoho rom sources of Bupply to

sfaficnar! SEO!RQB tanks GE motor

vehicle fuel service -stations.

( ) "Loading facility" shell mean a
asoline, asoﬁo¥ or petroleum
gIstiIIaEes storage and distribution
Tacllity with an average Gail
thr Eput (calcuiated

oughput (calculated over a 30-day

1/ words stricken through shall be deleted. Underscored words
constitute the amendment proposed. Remaining provisions are now
in effect and remain unchanged. '
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period) e%gal to or greater than 20,000
allons © asol.ne, gasohol oOr

gefroIeum discillates.

"Motor vehicle fuel service station’
shall mean an site where asoline oI
asohol 1s dispensed to motor vehicle
gueI tanks from unaerggouna storage

tanks.

() "palanced system" shall mean & asoline
or gaschol vapor recovery S stem that
draws Such vapor through & nozzle boot
o an_undergrounc S orage tan y _means
o) e pressure erencial created &s
The volume of asoline or asonhol in the
Underground storage Tank 18 reduced and
the volume of asoline or gasohol 1n the
motor vehicle %ueI tank is Increased

Juring motor venicie refueling.

svacuum assist system" shall meen a
gasoIine or gaso%oI vapor recover¥
system that uses a vacuum genera n
evice to create a vacuum e vapor
return line from e nozzleé bco © e

under roung storage Tank Jqurin motor
vehicle refueling.

Dade County.

Sec. 24-20. Storage and Handling of
Petroleum Productis.

No-pe!aea-ahall-pialef-atoze-e:-holé-éa
any-stat&onary-tanky-eeservoir-oz-othes
eentaiae!-ef-mere-thaa-tGTGae-galians
aapac&ty-aay-gaseliacvet-cn ~-petrelieum
é&atéliete-hav&ag-a-vape:-p:essuzo-ei-iqs
peuada-per-squase-&neh-nbaoiute-e!-graatce
unée:-actual-lta:age-scnéit&oniv-uaiess-sueh
taakv-zoiarvoi!-e!-eth.!—eontniaar-ta-a
presauzo-taah-mniatliatng~woeking—prossu:cs
su!(ie&eat-nt—ali-ténes-to-psavcnt
hyéseenrbea-vape!-ef-gla-lols-ta-the
atmaspheze7-e!-§s-dasigaﬁd-aad-equipped-w&th
eae-oi-tha-!oilen&ng-vnpee-ieas-contsel
éevieesy—prapcr&y-&natalled1-&n—gaed—wezk&ng
erder-and-in-operationt
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Section 24-20 of the Code of Metropolitan

Florida, is hereby amended to read as follows:
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The provisions of this section shall
apply to the ownsrs and operators of all

oaain ies, motor vehicle fue

g fac .
elivery vessels and motor vepicle fuel

service stations spensin
str ng or storin asoline,
asohol or other eErogeum distillates
aving a Re vapor pressure of 1.5
gounas per square inch absolute or
greater under actual storaqge conaitions.
For the rpose of this section, an
etroleum EEsEIIIaEe Raving a Reid vapor
ressure of 4. ounds per square inc
or greater shall be Incfuaoa %n the term

"gasoline”.

It shall be unlawful for an erson to
lace, store or hold in any stationar
an reservolr Oor other container o
more than 40,000 galions capacity an
asoline, gasohol or an egroIeum
gIsEiIIaEe unless Such stationary tank,
reservoir, Or Other container is a
pressure tank maintaining workin
pressures sufficlient at all times to
raven rocarbon vapor or gas loss to
Eﬁe atmosphere, or is SesI neg and
equipped with one of the following vapor
0s8S contre avices,

roper
{nstalled, in gooa worEIng orﬁer and in

oparation:

(1} A floating roof, consisting of a
pontoon type or double-deck type
roof, resting on the surface of the
liquid contents and equipped with a
closure seal, or seals, to close
the space between the roof edge and
tank wall. The control equipment
provided for in this paragraph
shall not be used if the gasoline,
gasohol or petroleum distillate has
a4 Reld vapor pressure of 11.0
pounds per square inch absolute or
greater under actual storage
conditions. All tank gauging and
sampling deviees ports shall be gas
ggggf-tight except when gauging or
sampling is taking place.

(2) A vapor recovery systemy-eensis€ing
ef-a-vaper-gathering-syseem capable

of collecting and processing the

2(d)
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hydrocarbon vapors and gases
sroduced diseharged-and-a-vaper
igpesai-system-eapabie-ef
preecessing-sueh-hydroecarben-vapers
and-gases-se-as in order to prevent
their emission to the atmosphere.
and-with-ail All tank gauging and
sampling deviees ports shall be
maintained in a gas vapor-tight
condition except when gauging or
sampling is taking place.

(3) Other equipment of equai equivalent
efficiency, provided that pians for
such equipment are submitted to and
approved by the peiiutien-eentrei
effieer director of the department
of environmental resources
management or his designee.

It shall be unlawful for any person to

dispense or to permit, cause, ailow, let
or suffer the dispensing of gasoline,
gasohol or any petroleum distillate into
any motor vehicle fuel tank or into any
motor vehicle fuel delivery vessel from
any loading facility unless such loading
facility is equipped with a vapor
collection system or its equivalent,
properly installed, and operational, as
approved by the director of the

department of environmental resources
management or his designee. When
dispensin asoline, gasohol or other
petroleum distillates through the
hatches of a motor vehicle fuel delivery
vessel with a loading arm equipped with
such vapor collection system, a
pneumatic, hydraulic or other mechanical
device shall be installed to create a

vapor-tight seal between the loading arm
and the hatch. For all other IoaaIng of
asoline, gasohol and other troleum
gIsEIIIaEes effected through means other
than hatches, dellivery lines shall De
equipped with fittings which create
vapor-tight connections and which close
augomaE{caII ‘'when disconnected. The
vapor coIIec%Ion system required herein
shall be one of the following:

H.9-5
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(1) A vapor-liquid absorption system

with a mIn?mum recovery efticienc
of nIneE§ per cent §90t) 52 weigﬁ¥
ol a e rocarbon vapors an

ases enterin nto such collection

system.

(2) A _variable vapor space tank, ‘
compressor, and fuel gas system of
SUTgIcIenE capacity to receive all
h drocarbon va ors and gases

enterin nto such collection
system or dis laced from the motor
vehicle fuel SeIIvery vessel.

{3) Another system of equivalent
efficienc ) e vapor colliection
s§sfems described in (1) and (2)
above, provide at plans for such
systems are submitte 0 an
approved by the director of the

epartment of environmenta
resources management or his
esignee.

It shall be unlawful for an erson to
construct or operate, or to permit,
cause, allow, Eef or suffer th

the
construction or o eration of a motor
vehicle fuel service station after the
elffective date o 1s ordinance without
said station being com letely equipped
with balanced Or vacuum assist systems
or eggivaIenf szsfems aggrovea 52 the
irector of the department 0
environmental resources management or
his aesignee, with a minimum aesign
efficiency of a 90% recovery rate.
It shall be unlawful for an erson to
operate, or to permit, cause, allow, let
or suffer e operation of a motor
vehicle fuel service station utilizing a
baYlanced Or vacuum assist s¥s€em or

approved equivalent system or e
control o asoline or gasohol vapors
resulting from moEor.vegIcIe fueIEn
ogeraEIons without consgIcuousIz posting
oEera ng instructions for e system 1in

e motor vehicle fue spensing area.

The insfrucfions shall cIearI! describe

e correct metho [} spense fue o

SN
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motor vehicles with the vapor recover
nozzles utilizeg at the station.

{F) 1t shall be unlawful for any person to
utiTize, or to ermit, cause, allow, let
or suffer the uEIIIzaEIon of any vapor
recovery sstem not ogeraEIng in
accordance wi ans approve the
director of the Se artment of
environmental resources management or

S designee.

{G) Notwithstanding the foregoing provisions

of this ordinance, the foIIowing persons

snha no e re o com wi e

re
reggiremenfs of %EIS ordinance until two

(2) years from e efrective date o
this ordinance:

1) An§ person who is operating a motor
venicle fuel service station wit
all the required operating permits
pursuant to Section 24-35.1 of the

Code of Metropolitan Dade County,
Florida on the effective date o¥

this ordinance.

(2) An¥ person who has obtained, on or

efore the effective date o isf

ordinance, the written approval o
the director of the department of
environmental resources management
or his designee for the
construction of a new motor vehicle

fuel service station.

Section 3. Section 24-25 of the Code of Metropolitan

Dade County, Florida, is hereby repealed as follows:

Sec. 24-25, Gaseiine-Handiing Reserved.

Ne-persen-shall-lead-gaseline-inte-any-tank
truck-er-trailer-frem-any-ieading-faeility
ualess-aueh-ieaéing-iaeil&ty-ie-equ&pped-with
a-vaper-eeiieetion-and-dispesal-system-er-its
equivalent;-preperiy-instaiied,-in-geed
wafkiag-erder-and-in-epezatieav--Whea-ieaéing
ig-effeeted-threugh-the-hatehes-of-a-tank
tsuek-es-tfaiiet-w&th-a-leadiag-asm-equippeé
with-a-vape:—eelleetinq-adapto57-a-paeunatie7
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hydrauiie-er-oether-meehanical-means-shall-pe
previded-to-feree-a-vaper-tight-seal-between
the-adapter-and-the-hatehr--A-means-shall-pe
pseviéeé-te-preveat-iiquid-gaseliae-dsaiaage
frem-the-loading-deviece-when-it-is-remeved
ffem-the—hateh—ef-eay-taak-tsuek-et-%tailez:
or-te-accempiish-ecomplete-drainage-before
sueh-remevalr--When-ieading-is-effeeted
thseugh-means-ethez-thaa-hatehesv-all-leaéiag
aaé-vapez-iiaes-shali-be-equipped-with
fittings-whieh-make-vapor-tight-eennections
aaé-whieh-elese-autematiea}ly-whea
disconnected~

?he-vaper-éispesal-pestiea-ef-the-system
shail-eeasist-ef-eae-ef-the-fellewiagQ

tij--A-vaper-iiquid-abserber-system-with-a
miaimum-feeevezy-efgieieaey-ef-niaety
per-eent-{¢90%3-by-weight-ef-ali-the
hyéreearbea-vapeza-aad-gases-entesiag
SueR-dispesal-systems

fe+--A-variable-vaper-epaee-taak7-eemp£esse£7
and-fuei-gas-system-ef-suffieient
eapaeity-te-reeceive-ali-hydreecarben
vapers-and-gases-entering-sueh-dispesail
system~r

t3t--A-variable-vaper-space-tank;-compresser-
and-fuel-gas-system-ef-suffieient
€apaeity-te-reeeive-all-hydreecarben
vapers-and-gases-displaeced-frem-the-tank
trueks-and-trailers-being-leaded~

t4}--Other-equipment-of-equali-effieieney-
previded-sueh-equipment-is-gubmitted-te
and-approved-by-the-direetery
€Avirenmentai-reseurces-managementr

?his-fule-ehall-aet—apply-te-the-leadiag-ef
gaseiine-into-tank-trueks-and-trailers-frem
any-leadiag-faeility-fzem-whieh-net-meze-thaa
a97eee-galleas-ef-gaaeline-ate-ieaéed-ia-aay
ene-day~

Fer-the-puzpeses-ef-this-zule7-aay-petreieum
distil}ate-haviag-a-Reié-vapaE-ptessuse-ef
four-pounds-er-greater-shall-be-ineluded-by
the-term-s1gagelinesn<
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Fer-the-purpese-ef-this-rule;-2leading
faeilityl-means-any-aggregation-er
eembination-ef-gaseline-ieading-equipment
whieh-i8-beth-{1)-pessessed-by-ene-persen;
and-t24}-leeated-pe-that-all-the-gaseline
teading-eutiets-for-such-aggregatien-er
eombinatien-ef-leading-equipment-ean-be
encempassed-within-any-eircle-of-300-feet-in
diameter~y

Section 4. Section 24-35.1 of the Code of Metropolitan

Dade County, Florida, is hereby amended to read as follows:

Sec. 24-35.1 Operating Permits.

* * *

(14) Loading facilities

(15) Balanced systems utilized by motor
vehicle fuel service stations

(16) Vacuum assist systems utilized by motor
vehicle fuel service stations
* * %

Section 5. If any section, subsection, sentence, clause

or provision of this ordinance is held invalid, the remainder of

this ordinance shall not be affected by such invalidity.

Section 6. It is the intention of the Board of County

Commissioners, and it is hereby ordained that the provisions of
this ordinance shall become and be made a part of the Code of
Metropolitan Dade County, Florida. The sections of this
ordinance may be renumbered or relettered to accomplish such
intention, and the word "ordinance” may be changed to "section,"

"article," or other appropriate word.

H 020
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Section 7. This ordinance shall become effective ten
(10) days after the date of enactment.
PASSED AND ADOPTED:
Approved by County Attorney as /, . %
to form and legal sufficiency. S ‘~/
el
Prepared by: Q77\

1
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7.23: [Reserved)

7.24: U Organic Material Storage and
Distribution

(1) Bulk Plants & Terminals Handling
Organic Matenal

(a) Any person owning, leasing or con-
trolling a stationary tank reservoir with a
capacity equal to or greater than 40,000
gallons in which organic material having a
true vapor pressure in the range of 1.5 to
11.0 psi at 60 degrees fahrenheit. inclu-
sive, is placed, stored or held shall equip
such stationary tank reservoir with a sub-
merged fill pipe and one of the following
emission control devices:

1. a floating roof cover consisting of a
pontoon type, double deck type roof, or
internal floating roof resting on the sur-
face of the liquid contents equipped with &
closure seal, or seals, to close the space
between the roof edge and tank wall and,
in addition, all tank gauging and sampiing
devices shall be gas tight except when in

" use, or

2. a pressure tank system maintaining a
pressure at all times so as to prevent or-
ganic materiai loss to the atmosphere, or

3. a vapor recovery system capable of
collecting the organic materiais emitted
from the tank and of disposing of these
materials without reiease to the atmo-
sphere and, in addition, ali tank gauging
and sampling devices shall be gas-tight
except when in use, or

H.10-2

4. other equipment equal to or greater
in efficiency than the devices listed above,
and approved by the Department.

5. In addition to above requirements, if
the tank is of an external floating roof
design, on and after November 1, 1984,
the tank shall be fitted with a continuous
secondary seal extending from the floating
roof to the tank wall (rim-mounted sec-
ondary seal); or a closure or other device
which controls emissions with an effective-
ness equal to or greater than a secondary
seal and which is approved by the
Department.

a. All seal closure devices shall meet the
following requirements: there shall be no
visible holes, tears, or other openings in
the seal(s) or seal fabric; the seal(s) shall
be intact and uniformly in place zrousd
the circumference of the floating roof be-
tween the floating roof and the tank wall;
an for vapor mounted primary seals, the
accumulated area of gaps exceeding 1/8
inch in width between secondary seal and
the tank wail shall not exceed 1.0in* per
foot of tank diameter.

b. The owner or operator of a petroleum
liquid storage vessei with an external fioat-
ing roof containing a petroleum liquid
with a true vapor pressure of greater than
1.0 psi and less than 1.5 shall maintain
records consistent with the requirements
of 40 CFR 60.505 inciuding but not limit-
ed to; average monthly storage tempera-
ture, type of liquid and maximum true
vapor pressure for cach liquid, records of
monthly leak inspections. transfers made
and a record of maintenance of the vapor
processing system.

(b) Any person owning, leasing, or con-
trolling a stationary tank reservoir with a
capacity equal to or greater than 40,000
galions in which organic material having a
true vapor pressure greater than 11 psi at
60°F. is placed. stored, or held shall equip
such a stationary tank reservoir with one
of the following devices which shall attain
a minimum of 90% capture of total emis-
sions as determined by the Department:

1. a pressure tank system maintaining a
pressure at all times so as to prevent or-
ganic materiai loss to the atmosphere, or

2. & vapor recovery system capable of
collecting the organic materials without
reicase to the atmosphere and, in addition,
all tank gauging and sampling devices
shail be gas-tight except when in use, or
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3. other equipment equal to or greater
in efficiency than the devices listed above
and approved by the Department.

(c) 310 CMR 7.24(1)(a)5. does not ap-
ply to petroleum liquid storage vessels
which are used to store waxy, heavy pour
crude oil, or have a capacity less than
416,000 gallons and are used 10 store pro-
duced crude oil and condensate prior 10
lease custody transfer.

(d) Any person owning, leasing or con-
trolling a loading rack with an average
daily throughput (1/ 300 of the actual an-
nual throughput) equal to or greater than
20.000 gallons which transfers organic
matenal with a true vapor pressure of 1.5
psi or greater at 60°F into tank trucks,
trailers, or other contrivances shall trans-
fer by means of submerged fill and instail
a vapor recovery system which shall attain
a munimum of 90% capture of total emis-
sions as determined by the Department.
that has been approved by the Depariment
in wniting in accordance with the provi-
sions of 310 CMR 7.02(2). The provisions
of 310 CMR 7.24(1)(d) shail not apply to
the loading of motor vehicle fuel tanks.

(¢e) CM, MB, MV, PV, SM. On and
after July 1, 1980. any person owning,
leasing, or controlling a facility with an
average daily throughput (1 /300 of the
actual annual throughput) less than
20,000 gallons which stores and transfers
organic material with a truc vapor pres-
sure of 1.5 psi or greater at 60°F. into
tank trucks, trailers, or other contrivances
shall transfer by means of submerged fill,
and shall install a system. which shall
attain 3 minimum of 90% capture of total
emissions as determined by the Depart-
ment from storage and transfer oper-
ations. that has been approved by the
Department in accordance with the provi-
sions of 310 CMR 7.02(2). The provisions
of this section shall not apply to (1) the
Joading of motor vehicle fuel tanks and (2)
Dukes and Nantucket Counties.

(2) Distribution of Motor Vehicle Fuel

(a) Any person owning, leasing or con-
trolling a stationary tank having a capaci-
ty greater than 250 gallons but less than
40,000 gallons into which motor vehicle
fuel with a true vapor pressurc of greater
than 1.5 psi at 60°F is transferred from

4-12-91

tank truck, trailer or other contrivances
shall be equipped with a system for sub-
merged fill.

(b) CM, MB, MV, PV, SM. On or after
July 1, 1980 no person shall cause, suffer,
allow or permit the transfer of motor vehi-
cle fuet having a true vapor pressure equal
to or greater than 1.5 psi at 60°F from
any delivery vessel to a fuel handling facil-
ity having a stationary tank capacity equal
to or greater than 2000 gailons uniess the
displaced vapors are processed by a system
that prevents release to the atmosphere of
no less than 90 percent by weight of or-
ganic materiais in said vapors. The provi-
sions of 310 CMR 7.24(2) shall not apply
to:

1. stationary tanks having a capacity
less than S50 gailons equipped with sub-
merged fill lines, used exclusively for the
fueling of implements of husbandry.

2. stationary tanks equipped with float-
ing roof or their equivalent.

(c) On or after April 1, 1993, no
person shall cause suffer allow or permit
the transfer of motor vehicle fuel having a
true vapor pressure of greater than 1.5 psi
at 60°F from any delivery vessel to a fuel
handling facility having a total stationary
tank capacity equal to or greater than
2000 gallons unless the dispiaced vapors
are processed by a system which prevents
the release to the atmosphere of no less
than 90 percent by weight of organic ma-
terials in said vapors. The provisions of
310 CMR 7.24(2) shall not apply to:

a. stationary tanks having a capacity of
less than 550 gallons equipped with sub-
merged fill lines, used exclusively for the
fueling of implements of husbandry.

b. stationary tanks equipped with float-
ing roofs or their equivaient.

(3) Motor Vehicle Fuel Tank Trucks.

(a) On and after July 1, 1985, no person
owning, leasing or controlling a tank truck
that carries motor vehicle fuei with a true
vapor pressure of greater than 1.5 psi at
60°F and receives the fuel from a facility
subject to 310 CMR 7.24(1)(d) or (e) or
delivers the fuel to a facility subject to the
requirements of 310 CMR 7.24(2)(b)
shall allow the tank truck to be loaded or
unioaded unless the tank truck:

1. is tested annually during the months

H.1C-3
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of January through June:

2. sustains a pressure change of no more
than 3 in. of H,O in five minutes when
pressurized to a gauge pressure of 18 in. of
H,O or when evacuated 10 a guage pres-
sure of 6 in. of H,O during the testing;

3. is repaired by the owner or operator
and retested within 15 days of testing if it
does not meet the criteria of 310 CMR
7.24(3)(a)2.;

4. displays a marking in two inch high
letters near the Department of Transpor-
tation Certification plate required by 49
CFR 178.340-10b, which

a. shows the initials “DEP” and the
date the tank truck last passed the test
(“DEP date™); and

b. shall expire July 1 of the year follow-
ing the test.

(b) The owner or operator of a vapor
recovery system or tank truck subject to
310 CMR 7.24(1)(d), 7.24(1)(e),
7.24(2)(b) or 7.24(3)(a) shail design and
operate the vapor recovery system and the
loading equipment in a manner that
prevents:

1. gauge pressure from exceeding 18 in.
of H,0 and vacuum from exceeding 6 in.
of H,O in the tank truck:

2. a reading equal to or greater than
100 percent of the lower explosive limit
(LEL, measured as propanc) at one inch
from all points of the penimeter of a poten-
tial leak source during loading or unload-
ing operations at the loading rack or sta-
tionary tank:

3. avoidable visible liquid leaks during
loading at the loading rack or unioading at
the stationary tank.

(c) The owner or operator of a tank
truck subject to 310 CMR 7.24(3) must:

1. notify the Department in writing of
the date and location of a certification test
at least two days before the anticipated
test date; and

2. within 15 days, repair and retest a
vapor recovery system or tank truck that
exceeds the limits in 310 CMR 7.24(3)(a)
or (b).

(d) The Department may, 8t any time,
measure emissions or back pressure from a
tank truck. or vapor recovery system to
determine compliance with the require-
ments of 310 CMR 7.24(3)(a) or (b).
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(4) For the purpose of 310 CMR
7.24(1) through (3) any testing required
by the Department shall be in accordance
with methods approved under the provi-
stons of 310 CMR 7.13. For the determi-
nation of total emissions required by 310
CMR 7.24(1) and (2), compliance testing
shall be in accordance with applicabie pro-
cedures described in EPA Method 18, as
described in Code of Federal Regulations
Title 40. Part 60. or any other method
approved by EPA and the Depariment.
For the pressure vacuum certification re-
quired by 310 CMR 7.24(3), compliance
testing shall be in accordance with appii-
cable procedures described in EPA Meth-
od 27 as described in Code of Federal
Regulations Title 40, Part 60 or by an-
other method approved by EPA and the
Department.

(5) Gasoline Reid Vapor Pressure

(a) No person shall sell or supply from a
bulk plant or termunal, gasoline having a
Reid Vapor Pressure greater than 9.0
pounds per square inch (psi) during the
penod beginning May | and continuing
through September 15, beginning in 1989
and continuing every year thereafter.

(b) Compiiance with this section may
be determined by the Department through
an audit of RVP test results provided by
the supplier or through fuel sampling and
testing subject to the following provisions:

1. Any person owning, operating, leas-
ing or controlling any gasoline marketing
facility shall. upon request by any employ-
ec of the Department, provide a sample or
samples of gasoline from said gasoline
marketing facility in accordance with the
test methods listed in 310 CMR
7.24(5)(b)2.

2. Any fuel sampling and testing re-
quired by the Department shall be con-
ducted in accordance with ASTM Method
D4177, ASTM Method D4057, ASTM
Method D323 or any other method ap-
proved by the Department and EPA.

(c) This regulation will be enforced in
accordance with M.G.L. c.111, s.142A
through E, as amended.

(6) U Dispensing of Motor Vehicle Fuel

(a) The requirements of 310 CMR
7.24(6) shall apply to:

1. any motor vehicle fuel dispensing
facility which has been constructed or sub-
stantially modified on or before November
1, 1989 and which at any time since Janu-
ary 1, 1988 has had a throughput of at
least 20,000 galions in any one calendar

month: or

2. any motor vehicle fuel dispensing
facility, regardiess of throughout, which is
constructed or substantially modified after
November 1, 1989.

(b) Except as provided in 310 CMR
7.24(6)(2) no person, owner. operator or
employee of a motor vehicle fuel dispens-
ing facility, shall dispense, or allow the
dispensing of, motor vehicle fuel from any
motor vehicle fuel dispensing facility un-
less the motor vehicle fuel dispensing facil-
ity is equipped with a properly operating
vapor collection and control system.

(¢) Any person who owns, leases, oper-
ates or controls a motor vehicle fuel dis-
pensing facility, which is subject to 310
CMR 7.24(6), shall, in accordance with
the applicable date provided for in 310
CMR 7.24(6)(d);

1. install and properly operate a certi-
fied vapor coliection and control system,
and make any other modifications to their
facility necessary to comply with the re-
quirements of 310 CMR 7.24(6);

2. notify and inform the Department
prior 10 installation of the vapor collection
and control system, on a form obtained
from the Depariment, of the dates of in-
stallation and the specific type of vapor
collection and control system to be
installed.

3. ensure that, prior to initial operation
of the vapor collection and control system,
the operators and employees of the motor
vehicle fuel dispensing facility have re-
cetved training and instruction in the oper-
ation and maintenance of the vapor collcc-
tion and control system;

4. maintain the vapor collection and
control system such that it recovers at
least 95% by weight of motor vehicle fuel
vapors displaced during the dispensing of
motor vehicle fuel;

5. conspicuousity post operating instruc-
tions for dispensing motor vehicie fuel us-
ing the vapor collection and control system
in the motor vehicle fuel dispensing area.
These instruction must at a minimum
include;

a. a clear description of how to correctly
dispensc motor vehicle fuel using the
system:

b. a warning not to attempt continued
refueling after automatic shutoff;

c. a telephone number to report prob-
lems experienced with the vapor collection
and control system to the Department;
and
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6. conspicuousiy post “QOut of Order”
signs on, any aboveground part of the
vapor collecion and control system which
is not fully operative, unul said yapor
collection and control system has been
repaired:

7. take any steps necessary to prohibit
the use of any aboveground part of the
vapor collection and control system which
is not fully operative and otherwise in
compliance with the performance stan-
dards of 310 CMR 7.24(6)(c)4.

(d) Any motor vehicle fuel dispensing
facility, which is subject to the require-
ments of 310 CMR 7.24(6), shall have a
vapor collection and control system in-
stalled. and properiy operaung, in accord-
ance with the following schedule(s):

. Any motor vehicle fuei dispensing
facility which is constructed or substan-
tially modified after November 1, 1989
shall comply with the requirements of 310
CMR 7.24(6) at the completion of its
construction or substantial modification,
or April 1, 1991, whichever is later.

2. Any motor vehicle fuel dispensing
facility which has begun construction or
substanuially modification on or befors
November 1, 1989 shall comply with the
requirements of 310 CMR 7.24(6), in ac-
cordance with the following schedule:

a. by April 1, 1991 where the annual
(calendar year) throughput of the motor
vehicle fuel dispensing facility is greater
than or equai to 1,000.000 gailons of mo-
tor vehicle fuel; or

b. by April 1, 1992 where the annual
throughput of the motor vehicle fuel dis-
pensing facility is less than 1,000,000 gal-
lons but greater than or equal to 500,000
gallons of motor vehicle fuel; or

c. by April 1, 1993 for any other motor
vehicle fuel dispensing facility subject to
310 CMR 7.24(6).

(¢) No person shall alter, modify, re-
move, or otherwise render inoperative any
element or component of the vapor collec-
tion and control system which would ren-
der it incapable of collecting at least 95%
by weight of motor vehicle fuel vapors
displaced during the dispensing of motor
vehicle fuel.

(f) Any person who owns, leases, oper-
ates or controls a motor vehicle fuel dis-
pensing facility, subject to 310 CME
7.24(6), shall maintain 2 continuous rec-
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ord of the type and durauion of any fail-
ures of the vapor collection and control
system at said facility. These records shall
be kept at the facility for two years. and
must be made avaiable for inspection by
Department. EPA or local enforcement
personnei.

(g) Any person who owns. leases. oper-
ates or controls a motor vehicle fuel dis-
pensing facility, subject to 310 CMR
7.24(6). shall. upon wntten notice from
the Department and in accordance with
methods approved by the Depariment and
EPA, perform or have performed tests 10
demonstrate comphance with 310 CMR
7.24(6).

(h) The provisions and requirements of
310 CMR 7.24(6) are subject to the en-
forcement provisions specified in 310
CMR 7.52.
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8ection V. ORGANIC MATERIAL LOADING

A. No person shall load any organic material having a Reid
vapor pressure of 4.0 pounds or greater into any tank truck,
tank car, or trailer from any loading facility from which
20,000 gallons or more of such organic material are loaded in
any one day from this facility unless this facility is
equipped with a vapor recovery system properly installed,
well maintained, in operation, and approved by the
Department. Such a vapor recovery system shall be capable of
collecting the organic materials emitted from the filling
operation and disposing of these emissions so as to prevent
their release to the atmosphere. All loading connections in
the system shall be equipped with fittings which shall be
vapor tight and will automatically and immediately close upon
disconnection so as to prevent organic material emissions
from these fittings. This Section shall not apply to the
loading of fuel tanks of motor vehicles as defined by the
Pennsylvania‘Department of Transportation.

B. No person shall load or permit the loading of any organic
material having a Reid vapor pressure of 4.0 pounds or
greater from any tank truck, tank car, or trailer into any
stationary storage container with a capacity of 250 gallons
or more unless such container is equipped with a permanent
submerged fill pipe and unless the organic vapors displaced
during the filling of the stationary storage container are
controlled by a system that prevents release to the
atmosphere, at the transfer location, of at least 90 percent
by weight of the displaced organic vapors. Such installations
shall be made in accordance with applicable provisions of
Title 5 of the Philadelphia Code. All vapor line and
liquid-fill line connections and fittings shall be vapor
tight and positive closure devices shall be employed to
prevent vapors from being emitted at ground level.

In addition to the above requirements, if the vapor control
system incorporates vapor return to the delivery vessel, the

following provisions shall apply:

1. The vapor return system shall consist of a vapor
tight return line from the storage container to the
delivery vessel and a system to ensure that the vapor
return line is connected between the delivery vessel and

storage container before material can be transferred to
the storage container. .
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2. The vapor return iine and associated connections
shall be designed so as to be of sufficient size and
sufficiently free of restrictions to allow vapor return
to the delivery vessel to achieve the specified control
requirement.

3. The vapor-laden delivery vessel shall be refilled
only at loading facilities equipped with a vapor recovery
system as prescribed in Section V.A.

All delivery vessels subject to this Section shall be so
designed and maintained as to be vapor tight at all times,
except during repair and maintenance. The Department may
require the owner or operator of any such delivery vessel to
submit records of inspection and procedures related to such
maintenance, including visual inspections and leak testing.

The provisions of this Section shall not apply to any
stationary storage container having a capacity of less than
2000 gallons installed underground prior to the date of
adoption of this Section.

The provisions of this Section shall become effective
pursuant to the Sectiqn XXIV of these Regulations and
compliance shall be effected within the time and manner
prescribed thereunder.

C. No person shall load or permit the loading of gasoline
into the fuel tank of any motor vehicle, as defined by the
Pennsylvania Department of Transportation, at any gasoline
dispensing facility unless the loading is conducted using a
vapor control system, properly installed, well maintained, in
operation, and approved by the Department, that prevents the
release to the atmosphere of at least 90 percent by weight of
the gasoline vapors displaced from the motor vehicle fuel
tank during loading. Such vapor control system installation
shall also be in accordance with applicable provisions of
TITLE 5 of the Philadelphia Code, and the owner or operator
of any affected facility shall post and maintain, in V.
conspicuous locations in the gasoline dispensing area, clear
visual instructions pertaining to the proper use of the
gasoline dispensing equipment and attendant vapor control
device.

The above gasoline dispensing vapor control requirements
shall apply to:

1. Any existing gasoline dispensing facility with a
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gasoline throughput equal to or greater than 10,000
gallons per calendar month, based on gasoline throughput
records for the facility for the 12-month period prior
to, or for any monthly period subsequent to, the
effective date of this sub-Section, as follows:

a. Any existing gasoline dispensing facility with a
gasoline throughput equal to or greater- than
1,500,000 gallons per year shall comply with the
vapor control requirements not later than 12 months
from the effective date of this sub-Section.

b. Any existing gasoline dispensing facility with a
gasoline throughput equal to or greater than
1,000,000 gallons per year, but less than 1,500,000
gallons per year, shall comply with the vapor control
requirements not later than 18 months from the
effective date of this sub-Section.

C. Any existing gasoline dispensing facility with a
gasoline throughput equal to or greater than 500,000
gallons per year, but less than 1,000,000 gallons per
year, shall comply with the vapor control
requirements not later than 24 months from the
effective date of this sub-Section.

d. Any existing gasoline dispensing facility with a
gasoline throughput of less than 500,000 gallons per
year shall comply with the vapor control requirements
not later than 36 months from the effective date of
this sub-Section.

2. Any gasoline dispensing facility, or part thereof,
regardless of gasoline throughput quantity, which is
constructed, reconstructed or modified, except for minor
repairs or alterations, after the effective date of this
sub-Section.

D. No person shall sell, deliver for use, use, or exbpange
in trade for use in Philadelphia any gasoline having a Reid
Vapor Pressure greater than 9.0 during the period May 1 :
through September 15, commencing in calendar year 1991 and
continuing every year thereafter. The owner or operator of
any gasoline loading, distribution, or dispensing facility
which supplies gasoline for use in Philadelphia shall test
and record, or otherwise deocument, the Reid Vapor Pressure of
each gasoline shipment loaded from, distributed by, or
received at the facility for use in Philadelphia during the
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period April 15 through September 1, commencing in calendar
year 1991 and continuing every year thereafter.

The Department shall establish or approve procedures, methods
and guidelines for the sampling and testing of gasoline for
Reid Vapor Pressure compliance and for the maintenance of
gasoline shipment and delivery records and documentation,
including reporting requirements related thereto.

Records regarding gasoline shipments and deliveries shall
include Reid Vapor Pressure, quantity, and date of shipment
or delivery, and such other information as the Department may
prescribe. Documentation may include, without limitation,
bills of lading, invoice delivery tickets, and leoading
tickets.

Each required record or documentation shall be retained by
the owner or operator of any affected facility for a period
of at least two (2) years and shall be made available for
inspection by the I:;artment upon request.

Blends of gasoline and oxygenate compounds are exempt from
the 9.0 Reid Vapor Pressure llmltatlon, except that the

gasoline portion of th blend, prior to blending, shall not
be exempted..
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SBection XXIV. EFFECTIVE DATE

Except as otherwise provided, these Regulations shall become
effective upon adoption. The owner of any source of emission,
in existence or under construction at the time of adoption,
shall notify the Department within six months from the
effective date, by an approved compliance schedule filed, of
his intent to disconcinue any operations or activities

which cause any emissions that result in an emission in
violation of these Regulations or to control such emission to
the extent required by these Regulations, or that the
emission is in compliance. Within a period of eighteen months
from the effective date, compliance shall be obtained at all
sources of emission within the scope of this Regulation.
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Effecuve Date of Rule: Thirty—one days after nling.
July 2. 1991
Fred Olson
Deputy Director

Chaopter 173491 WAC
EMISSION STANDARDS AND CONTROLS FOR
SOURCES EMITTING GASOLINE VAPORS

NEW SECTION

WAC 173491010 POLICY AND PURPOSE.
(1) It is the policy of the department of ecology (ecolo-
gy) under the authonty vested in it by chapters 43.21A
and 70.94 RCW to prowvide for the systematic control of
air pollution from air contaminant sources and for the
proper deveiopment of the state s natural resources.

(2) It is the purpose of this chapter to establish stan-
dards for the control of air contaminants emitted from
gasoiine marketing sources.

NEW SECTION

WAC 173-491-015 APPLICABILITY. This chap-
ter shall appiy to gasoiine markeung operations, inciud-
ing the storage, transport, and transier of gasoline. in-
cluding the transfer from storage tanks into transport
tanks. and from storage tanks into motor vehicles. The
requirements of this chapter supersede any less restric-
tive requirements of chapter 173490 WAC. Emission
standards and controls for sources emting volaule or-
ganic compounds (VOC).

NEW SECTION

WAC 173491020 DEFINITIONS. The defini-
tions of terms contained in chapter 173400 WAC are
by this reference incorporated into this chapter. Unless a
different meaming 1s clearly required by context. the foi-
lowing words and phrases. as used in this chapter. shall
have the following meanings:

(1) "Bottom loading” means the filling of a tank
through a line entering the bottom of the tank.

(2) °Bulk gasoline plant’ means a gasoline storage
and transfer facility that receives more than ninety per-
cent of its annual gasoline throughput by transport tank.
and reloads gasoline into transport tanks.

(3) "Centified vapor recovery system® means a vapor
recovery system which has been cerufied by the depar:-
ment of ecology. Only Stage I vapor recovery systems
with 2 single coaxisi hose can be centified. The depan.-
ment may certify vapor recovery systems certified by the
California Air Resources Board as of the effective date
of the reguiation.

(4) "Gasoline' means a petroieum distillate which is a
liquid at standard conditions and has a true vapor pres-
sure greater than four pounds per square inch sbsolute
at twenty degrees C, and is used as a fuel for internal
combustion engines. Also any liquid soid as a vehicie
fuel with a true vapor pressure greater than four pounds
per square inch absolute at twenty degrees: C shall be
conndered "gasoline® for purpose of this reguistion.
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(5) “Gasoline dispensing facility’ means any site dis-
pensing gasoline into motor vehicle fuei tanks from sta-
tionary storage tanks.

(6) "Gasoline loading terminal® means a gasoline
transfer facility that receives more than ten percent of
its annual gasoline throughput soiely or in combinauon
by pipeline, ship or barge, and loads gasoline into trans-
port tanks.

(7) "Leak free” means a liquid leak of less than four
drops per minute.

(8) “Stage I" means gasoline vapor recovery during
all gasoline marketng transfer operations except motor
vehicie refueling.

(9) *Stage II" means gasoline vapor recovery during
motor vehicle refueling operations from stationary tanks.

(10) "Submerged fill line” means any discharge pipe
or nozzie which meets either of the following conditions:
- where the tank 13 filled from the top. the end of the discharge pipe

or nozzie must be totally submerged when the jiquid iever 15 six

inches from the bottom of the wnk. or:
- where the tank 13 filled from the side. the discharge prpe or nozzie

must be totally submergea when the liquid levei 13 eignicen inches
from tne bottom of the tank.

(11) "Submerged loading™ means the filling of a tank
with a submerged fill line.

(12) "Suitable cover' means a door. hatch, cover, lid.
pipe cap. pipe blind. vaive, or similar dewvice that pre-
vents the accidental spilling or emutung of gasoline.
Pressure relief vaives, aspirator vents. or other devices
speaifically required for safety and fire protecuon are not
inciuded.

(13) "Throughput® means the amount of matenal
passing through a facility. ) )

{14) *Top off* means to attempt to dispense guohpe
to a motor vehicle fuel tank after a vapor recovery dis-
pensing nozzie has shut off automaticaily.

(15) "Transport tank® means a container used for
shipping gasoline over roadways. o

(16) "True vapor pressure’ means the equilibrium
parual pressure of a petroleum liquid as determined by
methods described in Amencan Petroieum institute Bul-
letn 2517, 1980. ) )

(17) "Upgraded® means the modification of a gasoline
storage tank or piping 10 add cathodic protection, tank
lining or spill and overfill protection that involved re-
movai of ground or ground cover above a partion of the
product piping. ,

(18) *Vapor balance system® mesns & $yitem consist-
ing of the transport tank, gasoline vapor transfer lines.
smgem;ndannnkmudwpdtomqwdp-
placed gasoline vapors from a tank being filled with lig-
uid i

19) "Vapor collection system”* mnwm
to;nzwrmmfmaanmw into
the tank being emptied. & vapor hoiding tank, or 3 vapor
control system. . .

(20) *Vapor coatrol system® means 8 system designed-
and opersted to reduce or limit the emissiomof gasoline=
vapors emission into the ambieat air. ]

(21) *Vapor-mounted. scsl® meansss. primary- seai-
mounted so there-is an annuiar vapor-space-undernesthr
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the seai. The annuiar vapor space is bounded by the
bottom of the prnimary seal. the tank walil. the liquid
surface, and the floaung roof.

{22) "Vapor ught' means a leak of less than one
hundred percent of the lower expiosive limit on a com-
bustibie gas detector measured at 2 distance of one inch
from the source or ns visible evidence oi air entrainment
in the sight giasses of liquid delivery hoses.

(23) "Western Washington counties’ means the fol-
lowing counties: Clallam. Clark, Cowiitz. Grays Harbor,
Isiand. Jefferson. King. Kitsap, Lewis, Mason. Pacific.
Pierce. San Juan, Skagit., Skamania. Snohomush.
Thurston, Wahkiakym. and Whatcom.

NEW SECTION

WAC 173-491-030 REGISTRATION. (1) The
owner or operator of a gasoline loading termunal. bulk
gasoline plant. or gasoiine dispensing facility subject to
the provisions of WAC 173—91-040 (2) through (§)
shall register annuaily the facility with ecotogy or local
air authority. Annuai registration shall be made by the
owner or operator on a form provided by ecology or local
air authority within sixty days of receipt of the form.
Such registration form shall reswire informauion relevant
to determmuning whether the faciiity is 1n compiiance with
the requirements of this chapter and be accompanied by
the following fee: Gasoiine loading termunais five bun-
dred dollars. bulk gasoline plants two hundred dollars.
gasoline dispensing facilities one hundred dollars. or a
greater amount duly adopted by a local air poilution au-
thonty. The amount of the fees coilected shail oniy be
used to administer the registrauon program for facilities
subject to this chaprer.

{2) Administration of the registration program shail
inciude:

(a) Initial registration and aanual or other periodic
reports from the source owner providing informauon di-
rectly related to air poilution registration.

{b) On-site inspections necessary to venfy compliance
with registrauon requirements.

(¢) Data storage and retrieval systems necessary for
support of the registration program.

(d) Emission inventory reports and emiussion reduction
credits computed from tnformauon provided by sources
pursuant to registration.

(¢) Staff remiew. including engineering analvsis for
accuracy and currentness. of informauon provided by
sOurces pursuant to registration program requirements.

(f) Clerical and other office support provided in direct
furtherance of the registration program.

(g) Administrative support provided in directly carry-
ing out the registrauon program.

(3) Ecology or iocal air authority will provide a writ-
ten verification of registration to owners or operators of
facilities subject to the provisions of WAC 173-491-040
(2) through (5). Such verificauon shall be available for
inspection by ecology or local air authority personnel
during normal business hours.

(4) The owner or operator of a gasoline loading ter-
minsi or a gasoline dispensing facility shall mamntam to-
tal annual gasoline throughput records for the most re-
ceat two caiendar years. Such records shail be available
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for inspection by ecology or local air authonty personnei
during normai business hours.

NEW SECTION

WAC 173-491-040 GASOLINE VAPOR CON-
TROL REQUIREMENTS. (!) Fixed-roof gasoline
storage tanks.

(a) All fixed~roof gasoline storage tanks having a
nominai capacity greater than forty thousand gallons
shall comply with one of the following:

(i) Meet the equipment specifications and mainte-
nance requirements of the federal standards of perform-
ance for new stauonary sources - Storage Vessels for
Petroleum Liquids (40 CFR 60. subpart K).

(ii) Be retrofitted with a floating roof or internai
floaung cover using a metallic seal or a nonmetallic re-
silient seai at least meeting the equipment specifications
of the federal standards referred to 1n (a)(i) of this sub-
section or its equivaient.

(iii) Be fitted with a floating roof or internal floating
cover meeting the manufacturer s equipment specifica-
tions 1n effect when 11 was installed.

(b) All seals used in (a)(ii) and (iii) of this subsection
are to be maintained in good operauing condition and the
seal fabric shail contain no visible holes. tears. or other
openings.

(c) Ali opemings not related to safety are to be sealed
with suitable ciosures.

(d) Tanks used for the storage of gasoline in bulk
gasoline piants and equipped with vapor balance systems
as required in subsection (3)(b) of this section shall be
exempt from the requirements of subsection (1) of this
section.

(2) Gasaline ioading terminals.

(a) This chapter shall appty to ail gasoiine loading
terminais with an average annual gasoline throughput
greater than 7.2 muilion gallons according to the sched-
ule of compliance in WAC 173-491-050.

(b) Loading facilities. Faailities for the purpose of
loading gasoline into any transport tank shall be
equipped with a vapor control system (VCS) as de-
scribed 1n (c) of this subsecuon and comply with the
following conditions:

(i) The loading facility shail employ submerged or
bottom loading for all transport tanks.

(ii) The VCS shail be connected during the entire
loading of all transport tanks.

(ili) The loading of all transport tanks shall be per-
formed such that the transfer is at ail times vapor ught
Emissions from pressure relief vaives shail not be in-
cluded in the controlied emissions when the back pres-
sure in the VRS collecuon lines is lower than the relief
pressure setting of the transport tank's reliel vaives..

(iv) All loading lines and vapor lines shall be equipped
1o close automatically when disconnected. The point of
closure shall be on the tank side of any hose or tnterme-
diate connecting line.

(c) Vapor control system (VCS). The VCS shall be
designed and built according to accepted industrial
pracuces and meet the foilowing conditions: )

(i) The VCS shali not aliow organic vapors emitted to
the ambient arr to exceed thirty~five milligrams per liter
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(three hundred twenty-iwo milligrams per gailon; of
gasotine loaged.

(11) The VCS shall be cguipped with a device 10 mon-
1tor the system wmile the VCS is 1n operation.

(i) The back pressure in the VCS cotlection lines
shall not exceed the transport tank's pressure refief
settings.

(3) Buik gasoiine piants.

(a) This section shall apply to all bulk gasoline plants
with an average annuai gasoline throughput greater than
7.2 muilion gailons accoraing to the scheaule of compu-
ance in WAC 173-491-050.

{(b) Delivenes 1o buik gasoiine plant storage tanks.

(i) The owner or operator of a buik gasoiine plant
shall not permut the loading of gasotine 1nt0 a storage
tank equippea with vapor baiance fittings ynless the va-
por baiance system 1s attached to the transport tank and
operated property. The vapor balance system shall pre-
vent at least minety percent of the displacea gasoiine va-
pors from entenng the amoent air, A vapor baiance
system that is designea. buiit. and operated accoraing 1o
accepted industriai practices wiil satisiv  this
requirement, ’

(ii) Storage tank requirements. Alj storage tanks with
3 nomunal capacity greater than five hunared fifty
gailons and usea for the storage of gasoline snail compty
with the foilowing conaitions:

(A) Each storage tank shail be equipped with a sub-
merged fill line.

(B) Each storage tank shail be equipped for vapor
balancing of gasoiine vapors with transport tanks during
gasoiine transfer operations.

(C) The vapor iine fitungs on the storage tank side of
break points with the transport tank vapor connection
pipe or hose shall be equipped to close automatcally
when disconnected.

(D) The pressure relief vaives on storage tanks shail
be set at the highest possible pressure consistent with Jo-
cal and state coges for fire and safety but in no case
greater than ninety percent of the tank s safe working
pressure.

(iii) Transpon tank requirements. All transport tanks
transferring gasoline to storage tanks in a bulk gasoune
plant shail compty with the following conditions:

(A) The transport tank shall be equipped with the
proper attacament fittings to make vapor tight connec-
tions for vapor balancing with storage tanks.

(B) The vapor line fittings on the transport tank side
of break points with the storage tank connection pipe or
hose shall be equipped to close automaucaily when
disconnected.

(C) The pressure relief vaives on transport tanks shall
be set at the highest possible pressure consistent with lo-
cal and state codes for fire and safery.

(c) Gasoline transfer operations.

(i) No owner or operator of a bulk gasoline plant or
transport tank shail allow the transfer of gasoline be-
tween a stauonary storage tank and a transport tank ex-
cept when the following conditions exist:

(A) The transport tanks are being submerged filled or
bottom loaded.
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{(B) The loading of all transport tanks, except those
exempted under (c)(ii) of this subsection are being per-
formed using a vapor balance svstem.

(C) The transport tanks are equipped to balance va-
pors and maintained in a leak tight condition in accora-
ance with subsection (6) of this section.

(D) The vapor return lines are connected between the
transport tank and the stauonary storage tank and the
vapor balance system is operated properiy.

(ii) Transport tanks used for gasoline and meetung all
of the following conditions shall be exempt from the re-
quirement to be equipped with any attachment fitting for
vapor balance {ines 1f:

(A) The transport tank is used exclusively for the de-
livery of gasoline 1nto storage tanks of a facility exempt
from the vapor balance requirements of subsection (4) of
this section: and

(B) The transport tank has a total nominal capacity
less than four thousand gailons and is constructed so
that it would require the installation of four or more
separate vapor balance fittings.

(4) Gasoline dispensing facilities (Stage I).

(a) This section shail appiy to the delivery of gasoline
10 gasoline dispensing facilities with an annuai gasoline
througnput greater than 