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FISCAL NOTE FOR PROPOSED RULES i o
Chapter 1£6-20, Series 23 - "To Prevent and fontrol alr
Follution From The Emission CF Volatile Orpmanic Compounds
Rule Title: From Bulk fJascline Terminzals” - . )
Tvpe of Rule: X Legislative ) Interpretive - Procedural
Agency WWVAPCC . - - 2ddress 1558 Vashington St., Z.
Charleston, WV 25311
. BNNUAL TISCAT, YLaR
1. Effect of Proposed Rule! Inczsase Decreasa| CQCurrent Net Thersafter
Estimated Total Cost $ _o- $ _n- S e v o F_L _
e |

2. =wlanation of above estimatas:
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The proposed amendments will have negligible e
budget.

3. Cbiectives of thess rules:

The purpose of the amendments to Regulation 23 is to address
USEPA's identified deficlencies in order to provide national
conSilstency in exlisting velatile organic compound repulations
aprlicable in State Implementation Plan call areas.




4. Doplaraticn of Querxsll Econcmic Insact 4 Proposad fula.

A. Econcmic Impact on Shtate Government.

B. Econamic Impack on Political Sukdivisions; Specific Industries;
Specific grcups of citizens. )

—— A

There should be no economic imvnact on political subdivisions.
AD

One existing gasoline terminal in Wood County (ITAPCO, Inc.)

will be required to install a vapor control system a2t an

estimated cost of approximately $300,000.00. Thers should

be no impact on specific, groups of citizens.

C. Econcmic Inmacht on Citizens/Dublic at Large.

Dets: August 10, 1590

Sicnature of Agency Head or Authorized Reprasentative
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D:\TE - -
TO: . - LEGISLATIVE RULE-MAKING REVIEW COMMITTEE
FROM: . DALZE FARLEY ITRECTOR, WVAPCC

'I

D

b4

Regulation 23 - Y"Regulati ns to P“ewent and Centrol Alr Polliution

LEGTSTATIVE RULE TITLE: Prom The Emission Of Volatile Organic
Compounds From Bulk Gasoline Terminals”

1. authorizing statuta(s) citation

Chapter 16, Article 20, Section 5

rJ

a. Date filed in State Register with Notice of Hearing:

tpril 6, 13850

b. What other notice, including adveértising, did you’
give cf the hearing?

—

Jotice of hearing was provided in each of four (4)

designated alr gquality control regions in the state.

(See attached list ritn dates of publication).

c. Date of heering (s}: June 5, 199Q

&. Attach list cf persons who appesarasd at hearing, commenis
eceived,,amenaments, reasons for amendments.

Attached v ] No comments received

s

e. Date you filed 1
proposed Legisla
(be exact}

n State Reglster the agency approved
tive Rule following public hearing:

August 10, 19¢0 _

Name and phone number of agency person te contact
for additionel infcrmation:

i
.

¢. Dale Parliey, Director, WVAPCC

1558 Washington Street, E., Charleston, WV 25311
D
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the . statute under which vou promuloated the submitted
les reguirses certain findings and determinations t£o be

de as a condition precadent to their promulgaticn:

Give the date upon which yon filed in the Statse
Register a notice of the time and place of 2
hearing for the taking of evidence and a generzl
description of the issues to be decided.

N/A

Date of hearing: N/A

On what date did vou file in the State Register the
findings and determinations reguilrsd together with
the resasons thersfgr? ‘ .o

NSA

Attach findings and determinaztions and reasons:
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August 10, 1990

ERRATA

CHANGES TO REGULATION 23

(45CSR23)

"Regulations to Prevent and Control Air Pollutior from the Emissicn of Volatile Organic
Compounds from Bulk Gascline Terminals®

Page 4, Section 3.19.:

Page 4, Seection 3.20.:

Page 5, Section 4.2.a.1.:

Page 10, Section 8:

Page 12, Section 11:

Changed definition of "Vapor Controi System™

Added compounds exempted in "VOC*" definition:
HCF(C-123, HFC-134a, HCFC-141b, HCF(C-142b, and
others listed by U.%, EPA

Added *"capable of achieving 90 percent emissions
reduction”

Changed entire section

Added new section vEnforceability", and deleted
proposed section "neconsistency Between Regulations”

Renumbered sections as required.

Regulation was amended as a result of comments from industry and U.S. EPA,.




[PROPOSED]
45CSR23

SUMMARY

45CSR23 was promulgated by the commission on May 8, 1979 and became effective
on Qectober 27, 1979. The regulation provides a mechanism to control emissions of
volatile organic compounds from the operation of bulk gasoline terminals and the
appurtenant équipment necessary to load tank truek or trailer compartments. The
regulation is being revised to address EPA's identified deficiencies and the requirement
to provide a greater degree of equity and national consistency among all states and
localities that received post-1987 ozone SIP calls, The areas affected were expanded
to include additional counties that were identified as nonattainment of the ozone

standards after 1978,




Index,

[PROPOSED]
45CSR23

TITLE 45
LEGISLATIVE RULES

WEST VIRGINIA AIR POLLUTION CONTROL COMMISSION

SERIES 23

REGULATIONS TO PREVENT AND CONTROL AIR POLLUTION FROM

§45-23-1.

§45-23-2.

§45-23-3.
3.1,
3.2
3.5,
3.4,
3.5,
3.6,
3.7,
3.8,
3.8.
3.10.
3.11.
3.12,
3.13,
3.14.
3.15.
3.18.

3.17.

THE EMISSION OF VOLATILE ORGANIC

COMPOUNDS FROM BULE GASOLINE TERMINALS

General,

~Areg Affected.

Definitions.

"Alr Pollution™
"Approved"

"Bulk Gasoline Terminal®
rCommission!
"Condensate"
"Construction®

"Control Deviece”

mDay™

"Director?

"Emission®

"Faeility"®

"Gasoline™

"Owner or Opetator”
"Person!

"Reasonably Available Control Technology™
"Reid Vapor Pressure"

"Standard Conditions”




3.18, "Wapor Collection System"

3.19. "Vapor Control System™

3.20, "Volatile Qrganie Compound®
§45-23-4, Control and Prohibition of Emissions.
§45-23-5. Registration
§45-23-6. Permits,
§45-23-7. Reports and Testing.
§45-23-8. Compliance Programs and Schedules,
§45-23-9. Variance.
§45-23-10. Exemptions,

§45-23-11, Enforceability.




[PROPOSED]
45CSR23

TITLE 45
LEGISLATIVE RULES
WEST VIRGINIA AIR POLLUTION CONTROL COMMISSION
SERIES 23
REGULATIONS TO PREVENT AND CONTROL AIR POLLUTION FROM

THE EMISSION OF VOLATILE ORGANIC
COMPOUNDS FROM BULEK GASOLINE TERMINALS

§45-23-1. General,

1.1. Scope. — It is the intent of the commission that gl persons engaged in
the operation of bulk gasoline terminals and the appurtenant equipment necessary to
load tank trucks or trailer ecompartments control the emission of wvolatile organic
compounds through the sapplication of reascnably available ceontrol technology.

1.2. Authority., — W.V. Code §16-20-5.

1.3. TFiling Date. —

i.4. Effective Date. —
$45-23-2. Area Affected

This regulation applies to sources located in West-Yirgihie Air-GQuality-Control
Regtordi-4-Putnam County, Kanawha County, sa€ Velley Magisterial District of Fayette

Countyy, Wood County, Cabell County, Wayne County, and Greenbrier County,

§45-23-3. Definitions,

3.1.  "Alr Pollution", 'statutory air pollution' shei-heve has the meaning aseribed

amended.

3.2. vYApproved" shall means approved by the designated official of the West

Virginia Air Pcllution Control Commission
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August 10, 1980

ERRATA
CHANGES TO REGULATION 23
(45CSR23)

“"Regulations to Prevent and Control Air Pollution from the Emission of Volatile Organic
Compounds from Bulk Gasoline Terminals®

Page 4, Section 3.19.: Changed definition of "Vapor Control System!

Page 4, Section 3.20.: Added compound exempted in "WQOCT" definitiom
HCF(C-123, HFC-134a, HCFC-141b, HCF(C-142Zb, and
others listed by .S, EPA

Page 5, Section 4.2.a.1.: Added t"egpable of achieving 90 percent emissions
reduction”

Page 10, Section 8: - Changed entire section

Page 12, Section 11: Added new section "Enforecesability”, and deleted

proposed section "nconsistency Between Regulations'

Renumbered sections as required.

Regulation was amended as a result of comments from industry and U.S, EPA.




[PROPOSED]
45CSR23

SUMMARY

45C3R23 was promulgated by the commission on May 8, 1979 and became effective
on Qctober 27, 1979, The regulation _provides a mechanism to control emissions of
volatile organic compounds from the operation of bulk gasoline terminals and the
eppurtenant equipment necessary to load tank truek or tfrailer compartments. The
regulation is being revised to address EPA's identified deficiencies and the requirement
to provide e greater degree of equity and national consistency among all states and
localities that received post-1987 ozone SIP ealls, The areas affected were expanded
to inecilude addifional counties that were identified as nonattainment of the ozone

standards after 1979.




[PROPOSED]
4SCSR23

TITLE 45
LEGSLATIVE RULES
WEST VIRGINIA AIR POLLUTION CONTROL COMMISSION
SERIES 23
REGULATIONS TO PREVENT AND CONTROL AIR POLLUTION FROM

THE EMISSION OF VOLATILE ORGANIC
COMPOUNDS FROM BULK GASOLINE TERMINALS

Index,

§45-23-1, General.
§45-23-2, Area Affeected,
§45-23-3, °  Definitions.
3.1. "AIr Pollution®
3.2. M"Approved"
3.3. "Bulk Gasoline Terminal”
3.4, "Commission"
3.5, "Condensate®
3.6. "Construetion"
3.7. "Control Device¥
5.8, "Day"
3.8, "Director®
3.10. "Emission"
3.11, *"Faeility"
3.12. “Gasoline”
3.13. "Owner or Operator®
3.14, "Person"
3.15. "Reasonably Available Control Technology®
3.16. "Reid Vapor Pressure"

3.17. "Standard Conditions"
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3.18,

3.14.

3.24,
§45-23-4.
§45-23-5,
§45-23-6.
§45-23-7.
§45-23-8.
§45-23-9,
$45-23-10.

§45-23-11,

"Vgpor Coliection System"
"Vapor Control System™

"Wolatile Organic Compound”

Control and Prohibition of Emissions.

Registration,

Permits.

Reports and Testing,

Compliance Programs end Schedules,
Variance,

Exemptions.

"Enforeeability.




[PROPOSED]
45CSR23

TITLE 45
LEGISLATIVE RULES
WEST VIRGINIA AIR POLLUTION CONTROL COMMISSION
SERIES 23
REGULATIONS TO PREVENT AND CONTROL AIR POLLUTION FROM
THE EMISSION OF VOLATILE ORGANC
COMPOUNDS FROM BULK GASOLINE TERMINALS
545-23-1. General.

1.i. Secope., — It is the intent of the commissicn that ell persons engasged in
the operation of bulk gasoline terminals and the appurtenant eguipment necessary to
load tank trucks or trailer compartments control the emission of wvolatile organie
compounds through the application of reasonably aveilable control technolegy.

1.2. Authority. — W.V. Code £16-20-5.

1.3. Filing Date, —

1.4. Effective Date., —

§45-23-2, Area Affected.

This regulation applies to sources located in West-¥Virginig-AiQuelity-Conteol

RegiondW-{-Putnam County, Kanawha County, and Valley Magisterial District of Fayette

County},__Wood County, Cabell County, Wayne County, and Greenbrier County.

§45-23-3. Definitions.
3.1, m"Alr Pollution", 'statutory air pollution' shatl-have has the meaning aseribed

to it in article twenty, chapter sixteen of the ESode-of-West-IdrgintaW.V, Code, as

emended,

3.2. "Approved" shaH means approved by the designated official of the West

Virginia Air Pollution Control Commission.




45CSR23

3.3.  '"Bulk Gasoline Terminal” shall means & gasoline storage facility which
receives gasoline from refineries primarily by, but not limited to, pipeline, ship or barge,
and delivers gasoline to bulk gasoline plants or {o commercial or retail aceounts primarily
by tank truek; and has a daily through-put of moere than 76,000 liters (20,000 galions)
of gasoline,

3.4. "Commission" shell means the West Virginia Air Pollution Control
Commission, -

3.5. "Cecndensate” shal means hydrecarbon liquid which condenses due to change
in temperature and/or pressure and remains liquid at standard conditions.

3.6. "Construction” shai means commencement of onsite fabrication, erection,
or installation of an emission source, air pollution control equipment, or a faeility.

3.7.  "Control Device" shall means equipment (incinerator, adsorber, or the like)
used to destroy or remove air pollutant(s) prior to discharge of vapor to the ambient air.

3.8. "Day' shell means a twenty-four (24)-hour period beginning at midnight.

3.9.  "Director” shail means the director of the West Virginia Air Pollution
Control Commission,’

3.10. "Emission" shed means the release or discharge, whether direetly or
indirectly, of any air pollutant into the ambient air from any source.

3,11, ‘“Faeility" shaH means any building, strueture, installation, or ecmbination
thereof whieh contains a stationary source of air pollutants,

3,12, '"Gasoline" shad means a petroleum distillate having & Reid vapor pressure

of 27.6 kPa {four (4) pounds/square inch) or greater which is used as a fuel for internal

combustion engines,

S+13:—-HydroearboiYl-shal-freananry-siganie- compound -of-esrbon—and-hydroegen

OFfYr




45CSR23

B -HOrganie-meterat-means-a-chemient-compeund- of- earbon-exeluding-eanbeon
sohontder-carbon-dioxider-carbonte-aeid,metallie-earbides-or-earbenates;~and-ammonium
earbonate;

3+1+5:3,13. "Owner or Operator" shel means any person who owns, leases,

controls, operates or supervises g facility, an emission source, or air pollution control
equipment,

3:%6@:1_5._ "Person' shel means any and all persons, natural or artifieial,
including any munieipal, publie or private corporation organized or existing under the
laws of this or any other state or country, and any firm, partnership, or asscciation of
whatever nature.

3-.-3:¥—§_}_§_ "Reascnably Available Control Technology™ (also denoted as RACT)
shall means the lowest emission limit that a particular sowrce is eapable of meeting by
the application of control technology that is reasonably available considering
technological and economie feasibility. 1t may require technology that has been applied
to similar, but not necessarily identical, source categories.

3:#8:3.16, ‘"Reid Vapor Pressure” sheil means the absolute pressure of volatile
crude oil and volatile nonviscous petroleum liguids except liquified petroleum gases as
determined by Ameriesn-Soeiety-{for-Testing-and-Materials;-Pant-seventeen-£17)-1573,

P-323—73~Re-approved-1977) the test methods contained in 40CFR part 80, Appendix

E, 54FR 11897 - 11903 (March 22, 1989; Volatility Regulations for Gasoline and Alechol

Blends Sold in Calender Years 1983 and Beyond; Final Rule).

2:39:3.17.  "Standard Conditions" shell means a temperature of twenty (20)

degrees C (689F) and pressure of 760 millimeters of mercury (28.92 inches of mercury).
8:26:3.18,  "Vapor Collection System" sheld means a vapor transport system
which uses direct displacement by the liquid loaded to force vapors from the tank into

& vapor control system,




____/
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3+3%:3.18, "Vapor Control System™ shel—l-%e&ﬂ--&-syst—em—-t—h&t-—pv-eveﬂts—fé-lease

to—the--atmosphere -of--epganie-materiad-in--the-vapors~-displaced-from-a-taR¥: means a

device or method that collects volatile organie compound emissions from any transfer,

storage or process equipment and limits their release to the atmosphere. This includes,

but is not limited to, vapor/liquid absorption, vapor compression, vapor cooling,

vapor/sclid adsorption, and thermal oxidation,

3:83:3,20,  "Volatile Organiec Compound” (also denoted as VOC) shail--mean-ghy
eem@e&&é—e%—é&réen—%ha{--h&s--&%pep-@?essweﬁg?eetee-éhaﬂ—-&-l-—mi-ﬂime%ees-eﬁ-meeemy
ai-stendapd-eonditions-exehuding earbenRonoxide;~eapbon-dioxide,catbenie veid~-metalie
eerbides-or—carbonates-£Rd-ammoniin-carbonate, - Fop-the-purpose-ofthis-regidetion;
methane--shell-fot-be--eensidered—a—velatile--orgapie—compoinrd. means any organic

compound whieh participates in atmospheric photochemieal reaction. This includes any

organie compound other than the following cdmpounds: methane, ethane, methyl

ehloroform  (1,1,1-trichloroethane), CFC-113 (trichlorotriflucroethane), methylene

chloride, CFC-11 (trichloroflucromethane), CFC-12 (dichlorodifluoromethane), CF(C-22

(chlorodifluoromethane), FC~23 (trifluoromethane), CFC-114 (dichlorotetrafluoroethane},

CFC-115 (chloropentafluoroethane), HCFC-123 (dichlorotrifluorcethane), HFC-134a

(tetrafluoroethane), HCFC-141b (diehloroflugroethane), HCF(-142b

(chlorodifluoroethane), and any other compounds that U.S. EPA lists-in Federal Regist_el_'_

notices as being photochemically nonreactive, For purposes of determining compliance

with emission limits, VOC will be measured by the approved test methods, Where such

a method also inadvertently measures compounds with negligible photochemical reactivity,

an owner or operator may exclude these negligibly reactive compounds when determining

compliance with an emissions standard,




45CSR23

§45-23-4. Control and Prohibition of Emissions,

4.1. No owner or operator of a bulk gasoline terminal subjeet to this regulation
may cause, gllow or permit mass emissions of volatile orgsniec compounds from the
loading of gasoline into any tank trueks or trailers to exceed 80 milligrams per liter

of gasoline loaded,

4.2. The emission limit under Subsection 4.1, of this regulation shall be achieved

by:
(a) equipping the bulk gasoline terminal with a vapor control system,

capable of complying with Subsection 4.1. of this regulation, properly installed, in good

working order, in operation and consisting of one of the following:
(1 an approved adsorption, absorption, compression or

condensation system which processes and recovers vapors and gases from the equipment

being controlled; capable of achieving 90 percent emissions reduction; or,

- (2) &an approved vapor collection system which direets all vapors

to a fuel gas systems or inecinerator; and,

3y —~-an-equiily~effeetive-altepnative —-contPol-system-apphoyed--by
the--ecmmissionsere;
(b) venting all displaced vapors and gases only to the vapor control
system; and,
(c) providing a means to prevent liquid drainage from the loading device
whén it is not in use or to accomplish complete drainage before the loading device is

disconnected; and,
(d) equipping all loading ané vapor lines with fittings which make vapor-

tight connections which close automatieally when disconnected.




45CSR23

4.3. Sources subject to this regulation may hot:

(&) ellow gasoline to be discharged in sewers or stered in open containers
or handled in any manner that would result in evaporation; nor,

(b) allow the pressure in the vapor collection system to exceed the
tank truck or trailer pressure relief settings.

drdr-—{a)-—-Realizing-thet-eemplisnee-with-the-provisions—ef -this-seetionr-may
r-some—eases-bo-techiclosieally-infensible-the-commissionmay;-upea-speeific-applieation
by--the--owner--or--opeprator—of--a-bulk-paseline-tepminal-grent—exemptions-frem--these
preovisions— -However-the-petitien-must-be-submitted-inweiting—-Hr-o - Mennes—epproyed
by—the-—direeterand-must--eontaim
(1y——a—detaileddesanipiion—ef-the—proposed-altesnative-operational
andl-or-etiprrent-aontrols;-the-magnitude of-velatite-organi-e-compound emisstonreduetion .
wateh-wid-be-aehieved-and-the guantity—and -eompeositionof-volatile-oprgenie compounds
whichr—wiHt—be--emitted--if--the-glternative—operationgd-—andlor—egquipment-—ceontrols-ape
(2y——a—plap—which-wil—-be-Hstitute d-in-addition-to-the-propesed
etternative—operetional -andlor-equipment controls;~te-reduce-yolatile- organie—compound
emissions-fremr-ethor—soures-operations—pot—reguired under-thisreputpgtion—sueh-thet
aggregate—vyolatile-organie-compound —emissions-from—the-faeit ity —will-ip—no—ease--be
sreater—through-eppheation-of thealternative eontrol-then weuld-be-permited-throuph
eonformanee--with-Seetion-four-(4H-and
£3y———g-sohedule-fonr-the--instellntioh--andlon—institution--of--the
slterpative-operetionsl-andlor-eguipment—eomrols.

(B)}—-Fronr-tHmre- g~ thne-the-commissionshall-review-sueh-cxemptions+o
determine—if-they——sare-still--wasrapted,—I—-the--commission-reviges—or-tesminaies—an
exemption--the--owner-or-operator-oi-the-effeeted-bulkgasetne-{erminal-shall- be-notified

8




45CSR23

by-eertifiedmaih-—Sueh-reyision-or terminations shall-not-becomeeffective-for-at-least
#iRety-£30)-8ays-after-the-reeeipt--of--rotifieation-by-the—owner--oi--opepator,

i.i. If a source becomes subject to any requirement in this regulation because

it exceeds an exemption level, the source shgll continue to be subject to gll spplicable

requirements, regardless of whether the source falls below the exemption level in the

future. . -
§45-23-5. Registration.

5.1. Within thirty (30) days after the effective date of this regulation all
persons owning and/or operating a bulk gssoline terminal subject to this regulation and
not previously registered shall have registered such source(s) with the commission. The
information required for registration shall be determined and provided in the manner
specified by the director. Registration forms should be requested from the director by
the owner or operator of such source(s).

5.2, The owner or operator of a bulk gasoline eﬁli-eei_g_t:_r_nj_nﬂ that is under

construetion or on whieh econstruction is initiated within thirty (30) days after the

effective date of this regulation shall register such source(s) with the commission.

§45-23-6., Permits,

After the effective date of this regulation, no person shall construet or modfy
any bulk gasoline terminal subject to this regulation without first obtaining a permit
for such construction or modfication, Applications for permits shall be made upon
forms available from the direetor and shall be filed no less than ninety (90) days prior
to the construction or modification. These forms shall include such information as in
the judgment of the direetor will enable him to determine whether suech source will be
so designed as to operate in conformance with the provisions of this regulation and the
Sode-of-West-VirginiaW,V. Code, and will not cause or contribute to the violation of
air quality standerds, Within ninety (90) days of the receipt of an application the

7




45CSR23

direetor shall issue or deny such permit in accordance with the provisions of Chepter

Sixtecn;-Adiete-Twenty,-Seetion-I4b section eleven~b, artiecle twenty, chapter sixteen

SELheY.
§45-23-7. Reports and Testing.

7.1. At such reasonable times as the director may designate, the owner or
operator of any bulk gasoline terminal(s) may be required to eonduet or have conducted
tests to determine the complianece of sueh terminal(s) with the limitation of section 4

of this regulation. The director, or his duly authorized representative, may at his

option witness or conduet such tests. Should the director exercise his option to ecnduet
such tests, the owner or opergtor will provide all the necessary sampling connections
and sampling ports to be loecated in sueh manner as the director may require, power or
test equipment, and the required safety equipment to comply with generally sccepted
good safety practices.

7.2. For the purpose of determining the emissions from systems installed to
control volatile organie compound vapors resulting from loading operations at bulk
gasoline terminals, the following procedures shall be included:

(2) In aan approved manner——&ppmved—-by—%he—-&ﬁee{ﬂr, direct

measiwrements shall be made to determine the Rydroeaprbenr mass of volatile organic

compounds exhausted from the vapor control system,

) In ean approv_gt_i_ manner-epproved by-the-dircetor, all possible sources
of leaks shall be qualitatively checked to ensure that no uncontrolled vapors are emitted
to the atmosphere,

7.3, For the purpose of determining the efficiency of a volatile organic eompound

emission control system, the following procedure shall be ineluded:
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(a) The material containing the volatile organic compounds shall be
sampled and analyzed in aan approved manner-approved-by-the--direetor such that the
gquantity of emissions that could result from the use of the material can be quantified,

(b} The efficiency of any capture system used to transport the volatile

organic compound emissions from their point of origination to the econtrol equipment

approved-by-the--direator,

{e) Samples of the volatile organie ecompound containing gas stream shall

be taken simultaneously at the inlet and outlet of the emissions control deviee in aan

(d) The total combustible ecarbon content of the samples shall be
determined by aan approved method—epproved-by-the—direeter.

(e) The efficiency of the control deviece shall be expressed as a fraction
of total combustible earbon content reduetion schieved,

() The volatile organie compound mass emission rate shall be the sum
of emissions from the control deviee, emissions not collected by the capture system and
capture system losses,

7.4. The-direetor;-or-his-duly-authorisedrepresentativermay-eonduct suoh-other
tests-as-he--Rey--deem—heeessary-to-evaluate-air-polutionemissions—other—than—those

aoted-in-Seetion~+, Testing for vapor-tight conditions, as required in sections 4 and 7

of this regulation, shall be conducted as preseribed in Appendix B of the document

"Control of Volatile Organie Compound Leaks From Gasoline Tank Truecks and Vapor

Collection Systems", EPA - 450/2-78-051, OAQPS No. 1,2-119, December, 1978, which

is incorporated by reference.

7.5, The-cordnissien-may-publishy-and-from—~time-to-time~pevise-—detailed-—test
proeedures-ghd-—reporting - instructions -Haplementing--the-provisions- ef--this-regutation:
8
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The test procedures to determine mass emission rate compliance as required in sections

4 and 7 of this regulation shall be as prescribed in Appendix A of the document "Control

of Hydrocerbons From Tank Truck Gasoline Loading Terminals®, EPA -~ 450/2-T7-0286,

OAQPS No. 1.2-082, October, 1877, which is incorporated by reference,

7.6, The owner or operator of a bulk gasoline terminal shall maintain and make

——

avgilable to the commission any records which are determined by the director to be

necessary to document the complisnce of such terminal with the provisions of this

regulation. Such records shall be kept for at least two years and inelude, but not be

limited to the information reqﬁired in this section

§45-23-8. Compliance Programs and Schedules.

&t ——-i-the-eveni-thai-a--bullcgasoline-terminal Subjeet-to-this-regulationr-and
in-existenee-priopr-to-the-gdopton-of -this-remiation--does-pot-mect-the Hmitations-gset
£e«?t-h—'m-—eeet—'rm-d—,—-a—n--a-eeeﬁﬁa-ble—-pfeg?&m—t—e-—I’-&Hj‘--eemp}y-wi-t—h—-t—h-is-fega-}a%i-en-sha-l-l-—be
developed-and-offerad-te-the-commission by -the-persen-responsible-{for-the-seurec;--This
program-shal-besubmitied-upen-the reqirest-of-and -withinsuch-time-as-shall--te-fived
by-the--commissionr--Onecthis-program-has-beer-approved-by-the-eommisston-the-owner
andior-opergtor-of-such-installation shell-not-be-in-rolation-ef-thissepgulation so-loag
as-the--approved-or-anended progrant--is-observed,

Sz 3—~--Hr-the-event--that-ar--ovaer--or-—operator-of--Such-o-Soureels)-of ~-velatile
organie--compoids—fFads-+e-submit-a-program-or-af-aceeptable--program-and-sehedules
the-eomarasien-shatb-by-ordesdetermine-the--complianee-pregram-and--schedule.

For sources previously not subject to the requirements of 45CSR23 (1978) or, for

sources that previously complied with the requirements of 45CSR23 (1979), but as a

result of amendments to this regulation (1991) are required to make major process

changes and/or major ecapital expenditures, as determined by the commission, an

acceptable program to comply with this regulation shall be developed and submitted to

10




45CSR23

the commission by the owner and/or operator of such source within sixty (60) days of

the effective date of this regulation. The program shall include the dates for ordering,

receiving, installation, and stert-up of necesssry equipment. All such programs shsll

be approved by the commission. No such compliance program shall exeeed one (1) year

from the effective date of this regulation unless the owner and/or operator can

demonstrate to the commission that compliance within such time limit is technically or

economieally infeasible, If the owner and/or operator can make such a demonstration,

the commission may issue an order for additional time for compliance up to three (3)

years from the effective date of this regulation. All such orders shall be issued only

after notice to the publie., All such orders shall contain a schedule and timetable for

compliance, inlcuding increments of progress which will require compliance with the

applicable requirements as expeditiously as practicable. [NOTE: For federal purposes

and for federal enforcement, in the case of any major stationary source, no such order

issued by the commission shall be federally approved pursuant to the federal Clean Air

Aect until the Administrater of U.S. EPA determines that such order was issued in

accordance with these reguirements, or within the applicable provisions of the federal

Clean Air Act, and in the case of any source other than a major stationary source,

~any such order issued by the commission shall ceegse to be federslly approved upcn a

determination by the Administrator of U.S. EPA that it was not issued in accordance

with these requirements or with the applicable provisions of the federal Clean Alr Act,]

§45-23-9, Variance,

If the provisions of section 4 of this regulation cannot be satisfied due to

unavoidable malfunection of equipment, the director may permit the owner or operator of
a bulk gasoline terminal subjeet to this regulation to continue to operate for periods not
to exceed ten (10) days upon specific application to the director, Such application shall
be made within twenty-four (24) hours of the eguipment malfunction, In cases of major

11
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equipment failure, additional time periods may be granted by the commission provided
e corrective program has been submitted by the owner or operator and approved by
the eommission.
§45-23-10. Exemptions,

Sources subject to this regulation whose emissions of volatile organic compounds
are not more than 6.8 kilograms (fifteen (15) pounds} in any one (1) day, nor more than
1.4 kilograms (three (3) pounds) in any one (1) hour will be exempt from sections 4

through 9 of this regulation, provided the emission rates are determined and certified

six (6) months after the effective date of this regulation in aan approved manner
approved-by-the--diseeter,
§45-23~11., Enforceability.

For the purpose of federal enforceability of the provisions of this regulation,

references to the commission and/or director shall also mean the Administrater of the

U.S. EPA.

e
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’# APPENDIX B .
GASOLINE VAPOR LEAK DETECTION PROCEDURE '
BY COMBUSTIBLE GAS DETECTCR

1. PRINCIPLE

A combustible gas detector is used to indicate any incidence

of leakage from gasoline truck tanks and vapor control systems.

This qua??tati@e monitoring procedure is an enforcement tool to
confirm the continuing existence of Teak-tight conditions.
2. APPLICABILITY
This method is applicahle to determining the Teak-tightress of
gasoline truck tanks during foading without taking the truck

tank out of serQice. The methed is applicable only 1f the Qapor

'. control system does not create back-pressure in excess of the

pressure limits of the truck tank comp]iance leak test. For

Qapor control systems, this method is appiicable fo determining
leak-tightness at any time.

3. ODEFINITIONS

3.1 Truck tank. Any container, including associated pipes and

fittings, that is used for the transport of gasoline.

3.2 Truck tank vapor collection equipment. Any piping, hoses, and

devices on the truck tank used to coliect and route the gasoline
Qapors in the tank to the bulk terminal, bulk plant, or service

station vapor control system.

3.3 Vapor control system. Any pfpihg, hoses, equipment, and devices at

the bulk terminal, bulk plant, or service station, which is used

te collect, store, and/or process gasoline vapors.

B-1
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4., APPARATUS AND SPECIFICATIONS
4.1 Mangmeter. Liguid manometer, cr equiQa1ent, capabie of
measuring up to 6250 pascals (25 inches HZO) gadge pressure
with 225 pascals (0.1 inch HZO} precision.

4.2 Combustible gas detector. A portable hydrocarbon gas analyzer with

associated sampling line and probe.

§.2.7 Safety. Certified as safe for operation in exp?osi@e

atmospheres,

4.2.2 Range. Minimum range of 0-100 percent of the lower
explosive Timit {LEL) as prdbane-

4.,2.3 Probe diameter., Sampling probe internal diameter of
0.625 cm (1/4 inch). 7

4.2.4 Probe length. Probe sampling line of sufficient length
for easy mansuverability during testing. *

4.2.5 Response time. Response time for full-scale deflection of
less than 8 seconds for detector with sampling Tine and
probe atiached.

5. TEST PROCEDURE

5.7 Pressure. Place a pressure tap in the termina?, plant, or service
station Qapo% control system, as close as possible to the connection
with the truck tank. Record the pressure periodically during
testing.

5.2 Calibration. Calibrate the combustible gas detector with 2.2 per-

cent propane by Qolume in ajr for 100 percent LEL response.

8-2
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5.3

5.4

Monitoring procedure. During loading or unloading, check the

periphery of all potential sources of leakage of thé-truck

tank and of the terminal, plant, or service station Qapor

collection system with a combustible gas detector.

5.3.1 Probe distance. The probe inlet shail be 2.5 c¢cm from the
potential leak scurce.

5.3.2 Probe movement. Move the probe slowly (2.0 cm/second). I

there is any meter deflection at a potertial leak source,

moﬁe the probe to Tocate the point of highest meter response.

5.3.3 Probe posiﬁioQ. As much as possible, the probe inlet shall
be positioned in the path of {[parallel to) the Qapor Flow
from a leak. o

£.3.4 Wind. Attempt as much as possible t¢ block the wind
from the area being monitored.

Recording.. Record the highest detector reading and location for

each incidence of leakace.

B-3
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APPENDIX A

A.t  EMISSION TEST PRCCEDURE FCOR TANK TRUCK GASOLINE LOADING TERMINALS

Hydrocarbon mass emissions are determined directly using flow meters
and hydrocarbon analysers. The volume of 1iquid gasoline dispensed is
determined by calcuiation based on the metered quantity of gasoline at the
ioading rack. Test results are expressed in milligrams of hydrocarbons
emitted per liter of gasoline transferred.

A.2 APPLICABILITY

This method is applicable to determining hydrocarbon emission rates
at tank truck gasoline loading terminals employing vapor balance collection
systems and either continuous or intermitfent vapor processing devices.

This methad is applicable to motor tank truck and trailer loading only.

A.3 DEFINITIONS

3.1 Tank Truck Gasoline Terminal

A primary distribution point for deiivering gasoline to bulk plants,
service stations, and othef distribution points, where the total gasoline
throughput is greater than 76,000 Titers/day.

3.2 Loading Rack

An aggregation or combination of gasoline loading equipment arranged
so that all 1oadin§ éut]ets in the combination can be connected to a tank
truck or trailer parked in a specified loading space. .

3.3 Vapor Balance Collection System

A-1




A vapor transport system which uses direct displacement by the liguid
loaded to force vapors from the tank truck or trailer into the recovery, e}

system.

3.4 Continuous Vapor Processing Device

A hydrocarbon vapor control system that treats vapors from tank trucks
or trailers con a demand basis without intermediate accumulation.

3.5 Intermittent Vapor Prcocessing Device

A hydrocarbon vapor control system that employs an intermediate vapor
holder to zccumulate recovered vapors from tank trucks or trailers. The

processing unit treats the accumulated vapors only during automatically

controiled cycles.

A.4 SUMMARY OF THE METHOD

This method describes the test conditions and test procedures to be
followed in determining the emissions from systems instalied to controi ‘Dﬁ
hydrocarbon vapcrs resulting from tank truck and trailer ioading operations |
at buik terminals. Under this procedure, direct measurements are made to
calculate the hydrocarbon mass exhausted from the vapor processing eguipment.
A1l possible sources of leaks are qualitatively checked to insure that no
unprocessed vapors are emitted to the atmosphere. The results are expressed
in terms of mass hydrocarbons emitted per unit volume of gasoline transferred.
Emissions are determined on a total hydrocarbon basis. If methane is present
in the vapors returned from the tank trucks or trajlers, provisions are

included for conversion to a total non-methane hydrocarbon basis.

A.5 TEST SCOPE AND CONDITIONS APPLICABLE TO TEST

5.1 Test Period
The elapsed time during which the test is performed shall not be less [;)

A-2
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than three 8&-hour test repetitions.

5.2 Terminal Status During Test Period

The test procedure is designed to measure control system performance
under conditions of normal operation. Normal operaticon will vary from
terminai-to-terminal and from day-to-day. Therefore, no specific criteria
can be set forth to define normal operation. The following guidelines are
provided to assist in determining normal operation.

5.2.7 Clesing of Loading Racks

During the test period, all Toading racks shall be open for esach product
line which is controlied by the system under test. Simultanecus use of more
than one Tcading rack shall occur to the extent that such use would normally
occur.

5.2.2 Simultanecus use of mere than cne dispenser on each loading rack

shall occur to the extent that such use would normzlly occur.

5.2.3 Dispensing rates shall be set at the maximum rate at which the
equipment is designed to be operated. Automatic product dispensers are -
to be used according to normal operating practices.

£.3 Vapor Control System Status During Tests

Applicable operating parameters shall be monitored to demonstrzte that
the processing unit is operating at design levels. For intermittent vapor
processing units employing & vapor holder, each test repetition shall include
at least one fully automatic operation cycie of the vapor holder and processing

device. Tank trucks shall be essentially leak free as determined by EPA Mobile

Scurce Enforcement Division.

A.6 BASIC MEASUREMENTS AND EQUIPMENT REQUIRED
6.1 Basic measurements required for evaluation of emissions from gasoline

buik Toading terminals are described below. The various sampling points

A-3
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are numbered in Figure 1.

Sample Point

1. Gasoline dispensers
2. Vapor Return Line

3. Processing unit exhaust

- Amount dispensed

- Leak check all fittings

- Temperature of vapors exhausted
- Press.of vapors exhausted

- Yolume of vapors exhausted

- HC concentration of vapors

— *
- Gas chromatograph analysis of HC

O

‘Measurements Necessary

- Leak check all fittings and vents

6.2 The equipment required for the basic measurements are listed below:

Sample Point

2

Miscellaneous

Equipment and Specifications

1 portable combustibie gas detector,

(0-100% LEL)

¢

1 flexible thermocouple with recorder

1 gas volume meter, appropriately sized

for exhaust flow rate and range

T total hydrocarbon anmalyzer with recorder;

(FID or NDIR type, equipped to read cut
0-10% by volume hydrocarbons as propane
for vapor recovery processing device; or,
0-10,000 ppmv HC as propane for incin-
eration processing devices)

1 port§b1e combustible gas detector (0-100%
LEL

-1 barometer

1 GC/FID w/golumn to separate CT - C7
alkanes

Requ1red if methane 15 _present in recovered vapors

*k

Required if methane is present in recovered vapors or if incineration is
the vapor processing technique. 0

A-4
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Described in Method 3, Federal Register, V36, n247, December 23, 1877.

A.7 TEST PRQCEDURES
7.1 Preparaticon for testing includes:

7.1.17 Install an appropriately sized gas meter on the exhaust vent of
the vapor processing device. A gas volume meter can be used at the exhaust
of most vapor recovery processing devices. For thosé‘where size restricticns
preciude the use of a volume meter; or when incineration is used for vapor
processing, a gas flow rate meter (orifice, pitot tube annubar, estc.) is

necessary. At the meter inlet, install & thermocouple with recorder. Instalil

a tap at the volume meter outlet. Attach a sample line for a total hydro-
carbon analyzer (0-70% &s propane) to this tap. If the meter pressure is
different than barometric pressure, install a second tap at the meter outlet
ard attach an appropriate manometer for pressure measursment. If methane
analysis is required, instalt a third tap for connection to a ceonstant volume
sample pump/evacuaied bag assemb?y.*

7.1.Z2 (Calibrate and span all jnstiruments as outiined in Section 9.

7.2 Measurements and data required for evaluating the system emissions
include:

7.2.1 At the beginning and end of each test repetifion, record the volume
readings on each product dispenser on each Toading rack served by the system -
under test.

7.2.2 At the beginning of each test repetition and gach two hours thereafter,

record the ambient temperature and the barometric pressure.

S SR

7.2.3 For intermittent processing units employing a vapor hcolder, the unit
shall be manually started and allcowed to process vapcrs in the holder until
the lower automatic cut-off is reached. This cycle should be performed
immediately prior to the beginning of the test repetition before reading in

7.2.1 are taken. No loading shall be in progress during this manual cycle.

A-5
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7.2.4 For each cycie of the processing unit during each test repetition,
record the processor start and stop time, the initial and final gas meter
readings, and the average vapor temperature, pressure ang hvdrocarbon
concentration. If a flow rate meter is used, record f1o; meter readouts
continuously during the cycle. If required, extract a sample continuously
during each cycle for chromatographic analysis for specific hydrocarbons.

7.2.5 For each tank truck or trailer loading during the test period, check
all fittings and seals on the tanker compartments with the combustible gas
detector. Record the maximum combustible gas reading for any incidents of
leakage of hydrocarbon vapors. Ekp]ore the entire periphery of the potential
leak source with the sample hose inlet 1 cm away from the interface.

7.2.6 During each test period, monitor all possible sources of leaks in

the vapor collection and processing system with the combustible gas indicator.

Record the Tocation and combustibie gas reading for any incidents of leakage.
7.2.7 For intermittent systems, the processing unit shall be manually
started and allowed to process vapors in the holder until the lower automatic
shut-off is reached at the end of each test repetition. Record the data in
7.2.4 for this manual cycle. No Toading shall be in progress during this

manual cycle.

A.8 CALCULATIONS

8.1 Terminoclogy

T, = Ambient temperature (OC)

Py = Barometric pressure (mm Hg)

Lt‘ = Total volume of 1iquid dispensed from all controiled
racks during the test period (liters)

Ve = Volume of air- hydrgcarbon mixture exhausted from the

processing unit (M

A-6
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(ML),

Normalized volume of air-hydrocarbon mixtu-e exhausted,
NM® @ 20°C, 760 mmHg

Volume fraction of hydrocarbons ia exnausted mixture
{volume % as C3HIQ/1OO, corrected for methane content
if required .

Temperature at processing unit exhaust (°C)

Pressure at processing unit exhaust (mm Hg abs)

Mass of hydrocarbens exhausted from the processing unit
per volume of liquid Toaded. (mg/1)

8.2 Processing Unit Emissions

Calcuiate the following results for eactheriod of processing unit

operation:

8.2.1

unit:

Volume of air-hydrocarbon mixture exhausted from the processing

3
~ Vi, oor {m”)

totalized voiume from fiow rate and time racords.

§.2.2 Normalized volume of exhausted mixture:.

8.2

v

-

D

es

3 @ 20%, 760 mmHg

= (0.2858 “K/mmHg) VePe NM

Tet 273.7

Mass of hydrocarbons exhausted from the processing unit:

6
Me = (1.833 x 707 mgC,K
3 8 ) X Vesce (mg)

3
NM C3H8

8.3 Average Processing Unit Emissicons

8.3.1
(M/L) g

Average mass of hydrocarbons emitted per volume of gasciine loaded:

_ M

A.9 CALIBRATIONS

9.1

Flow Meters

£
bt

{mg/Titer)

Use standard methods and equipment which have been approved by the
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Administrator to cailibrate the gas meters.

9.2 Temperature Recording Instruments

Calibrate prior to the test perjod and following the test period using
an ice bath {0°C) and a known reference temperature source of about 35°C.
Baily during the test period, use an accurate reference to measure the
ambient temperature and compare the ambient temperature reading of all
other instruments to this value.

9.3 Total hydrocarbon analyzer

Follow the manufacturer's instructions concerning warm-up and adjust-
ments. Prior to and immediately after the emission test, perform a
comprehensive Taheoratory calibration on each analyzer used. Calibration
gases should be propane in nitrogen prepared gravimetrically with mass
quantities of approximately 100 percent propane. A calibration curve
shall be preovided using a minimum of five prepared standards in the range
of concentrations expected during testing.

For each repetition, zero with zero gas (3 ppm C) and span with 70%
propane for instruments used in the vapor return Tines and with 10%
propane for instruments used at the control device exhaust.

The zero and span procedure shali be performed at least once pricr to
the first test measurement, once during the middle of the rum, and once
following the final test measurement for each run.

Conditions in calibration gas cylinders must be kept such that con-

densation of propane does not occur. A safety factor of 2 for pressure and

temperature is recommended.

A-8
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Table A-1 GASOLIME BULK TRANSFER TERMI

HAL

Terminal Neme:

Date: ] j\g

Location:
Daily Ambient Data: (record every 2 hours) ‘Schematwch;ggzam of Rack
Time IQ fg
Start:
End:
Dispenser Meter Readings
Time Time -
Pump No.  Initial Final ) ~ Pump No. Initial Final

—®




Terminal Hame:

Location:

CASOLINE BULK TRH&SFER TERMINAL CONTROL SYSTEM DATA SHEET HNe. 2

Control Device Qutlet

Gas meter readings

Time Test Start

Initial

Final

Test End

Record the following for each processing unit operating cyclie or emission period.

T1i Volumne Reading Average
o HC Concentration
Start Stop Initial Final Temperature Pressure % as

(
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TISCAL NOTET FOR PROPOSED RULES
Chanter L15-20, S3eries 23 - "To Preovent
Pollution From The Emission OF Veolatile
o Ticla:'rem Bulk Jasoline Terminals!

Crmanic

Legislative Interpretive

Address 1553 Was

—

ningtcen 3t., Z.

D2ARUAL

Effsct of Proposad Rule Increzse DCecreass

Current

DISCRT, YEAR
Next

1
R
|:l.l
E ]
y
b

Total Cost $ — 0= s 0 $

Pzrscnal Services

Regrairs and 2lteraticns

Explanation of above estimatas:

The nroposed amendments will

budget.

Chiectives of thess rules:

have negligible effect on the

The purpose of the amendments to Regulation 23 is to address
USEPA's ddentified deficlencies in order to provide national
consistency in exlsting veolatile organic compound regulations

tate Implementation Plan call areas.




A. Econgnic Iopact on State Government.

! Explanaticn ©f Cverall Ecoenanic Inmpact of Proposad Rule.

3. Econcmic Impact on Political Subdivisions: Specific Industries;

Specific grocups of citizens.,

o

There should be no econcmic immact on

One existing gasoline terminal in Vood
will be reguired to install a vapor co
estimated cost of approximately 3$3290,0
o2 nco impact on speceific, groups of cit

C. Eccnanic Impact on Citizsns/Dublic at Large.

Dats; ~ugust 10, 1950

Sicnature of Agency Eeszd or Autherized Representative

2

colitical sund
County {ITAZC
ntrol systezm =
00.00. Thers
izens.

=
A
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August 10, 1980

ERRATA

CHANGES TO REGULATION 23

(45CSR23)

"Regulaticns to Prevent and Control Air Poilution from the Emissicn of Volatile Organie
Compounds from Bulk (Gasoline Terminals"

Page

Page

Page

Page

Page

Renumbered sections as required.

4, Section 3.19.:

4, Section 3.20.:

5, Section 4.Z.a.1.:

10, Seection 8&:

12, Seetion 11:

Changed definition of "vapor Control System"

Added compound exempted in "VOC" definition:
HCFC-123, HFC-134a, HCFC-141b, HCFC-142b, and
others listed by U.S, EPA

Added ‘"ecapable of achieving 90 percent emissions
reduetion®

Changed entire section

Added new section "Enforceability", and dejeted
proposed section "Inconsistency Between Regulations!

Regulation was amended as a result of comments from industry and U.S. EPA.




[PROPOSED]
45CSR23

SUMMARY

45CSR23 was promulgated by the commission on May 8, 1979 and became effective
on Cetober 27, 1979. The regulation provides a mechanism to control emissions of
volatile organic compounds from the operation of bulk gasoline terminals and the
appurtenant equipment necessary to load tank truek or trailer compariments, The
regulation is being revised to address EPA's identified deficiencies and the requirement
to provide a greater degree of equity and national consistency among all states and
localities that received post-1987 ozone SIP calls. The areas affected were expanded
to include additional counties that were identified as nonsttainment of the ozone

standards after 1979.




[PROPOSED]
45CSR23

TITLE 45
LEGISLATIVE RULES
WEST VIRGINIA AIR POLLUTION CONTROL COMMISSION
SERIES 23
REGULATIONS TO PREVENT AND CONTROL AIR POLLUTION FROM

THE EMISSION OF VOLATILE ORGANIC
COMPOUNDS FROM BULK GASOLINE TERMINALS

Index.
§45-23-1. General.
§45-23-2. Area Affected.
§45-23-3. Definitions,
3.1.  "Air Pollution®
3.2, "Approved”
3.3, "Bulk Gasoline Terminal”
3.4. v"Commission”
3.5. "Cocndensate"
3.6.  "Construction”
3.7, "Control Device"
3.8. "Day"
3.9. T"Director®
3.10. "Emission"
3.11. "Faecility"
3.12. ¥Gasoline”
3.13. "Owner or Operate™
3.14, "Person®
3.15. "Reasconably Available Conirol Technology®
3.16. ™"Reid Vapor Pressure"

3.17. "Standard Conditions”




3.18,

3.19.

3.20.
§45-23-4,
§45-23-5.
§45-23-6.
§45-23-17.
§45-23-8.
§45-23-9.
§45-23-10.

§45-23-11,

"Vapor Collection System™

"Vapor Control System™®

Wolatile Organic Compound"
Control and Prohibition of Emissions,
Registration,

Permits,

Reports and Testing.

Compliance Programs and Schedules,
Variance,

Exemptions,

Enforceability.




NOTICE OF
PUBLIC HEARING
On Tuesday, June 5, 1990 be-
ginning st 9:15 a.m. the West
Virginia Alr Pallution Control
Commission will held public
hearings on proposed amand-
ments to the following Reguia-

D tions:

Regulation 21—*"Ta Pravent.

and Control Alr Peollutlan From } '

the Storage of Petroteum Lig-
vids in Fixed Roof Tanks™
Reguiation 23—""To Prevent
and Controt Alr Poliutien From
the Emlssion of Volatlle Organ-
ic Cornpovnds From Sulk Ga-
saline Terminais™” .
Regulation 24—"To Prevent

ang Control Alr Pollution From |/
Emission of Volstlle Qrganlc |
Compounds From Petroleum |

Refinery Scurces’’

These hearings will be hetd i

in the Commission’s cenfer-
enceé room located at 1558
Washington Street, East, Char-
leston, Kanawha County, west
Virginia.

These hearings are open to
the public and written and oral
tastimony by alt interested par-
tles will ha heard and made

; partof therecord.

Copies of the proposed Regu-

: lations are avallable for publlc
| review [n the offlce of the West

Virginia Alr Pollution Control |,

Commisslen, 1558 Washington
Street, East, Charleston, Wast
Virginia,

All comments and Inguirjes
telative to these proposed
amendments should be direct-
ed to:

G. Dale Fariey

Director

WY Air Pollutien

Control Cornmlsslon

1558 Wash. 5t,, E, .
Charieston, WY 25311

(aT0847) |
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NOTICE

NOTICE OF .
PUBLICHEARING i

On Toesday, June S 1970 ba |
Fnming 3t 9:15 aum, the Wit |
, Virginik Air Pellution Canh—u:\
t:cmrnim\m will Rokd public

AR

FRariagt oh propoted ]
mdﬂs lo me folowing Regula-

A Cran
ke Campeunds ffem Bulk Gazer
fie Terminals’

Regitaticn - 24 *T4 Preavent
and Control Air Pofiution From
Emisskon of Volatie Organic
| Compaunds  Fromn  Refinery

will De it

Eailt, Charleston,
m Ce-enhr. Wt Virgin-

Copirs Regu-

uﬂom are available public
Hew in e etfice of the West !

\-'l-rg-mla Alr Polluties Controd |
Commission, 1558 Washingles
Stregt, East, Charfestor. West
Virginia and at the Cab) Coun
ty Public Library, 435 $th Street
Ptaza, Huwmtinglon, Wy 26091,

All comients aad muin-n
relative o thess
gmndmurfs Shouid by directed
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AFFIDAVIT OF PUBLICATION

STATE OF WEST VIRGINIA,
COUNTY OF CABELL, TO- WIT:

1, Diznpa Wehh being first duly swom, depose and say
that I am Legal Clerk for Huntington Publishing Company, a corporation, who publishes
at Huntington, Cabell County, West Virginia, the newspaper: The Herald-Dispatch, a in-
dependent newspaper, in the morning seven days each week, Monday through Sunday in-
cluding New Year’s Day, Memorial Day, the Fourth of July, Labor Day, Thanksgiving
and Christmas; that | have been duly authorized by the Board of Directors of such
corparation to execute this affidavit of publication for and on bhehalf of such corpora-
tion and the newspaper mentioned herein; that the legal adveriisement attached in the
left margin of this affidavit and made a part hereof and bearing number IA=390 -

was duly published in

The Herald—Dispatch

one time, once a week for —2__ successive weeks, cammencing with its issue of the
28th__ day of Anrﬂ , 1990, and ending wuth the issue of the Sth day

of May . 1990 | and was posted at the Cabell
Courthouse
on the28thday of _April , 1990 _; that said legal advertisernent was published

on the following dates: __April 28, 1990 May 5. 1990
; that the cost of publishing said annexed advertisement as aforesaid was

$38.6% .;- that such newspaper in which such legal advertisement was published
has been and is now published regularly, at least as frequently as once a week for at
least fifty weeks during the calendar year as prescrited by its mailing permit, and has
been so published in the municipality of Huntington, Cabell County, West Virginia, for
at least one year immediately preceding the date on which the legal advertisement set
forth herein was delivered to such newspaper for pubhcatton that such newspaper is a
newspaper of “general circulation” as defined in Article 3, Chapter 29, of the West
Virginia Code, within the publication area or areas of the mun|c1pahty of Huntington,
Cabell and Wayne Counties, West Virginia, and

that such newspaper is circulated to the general public at a definite price or cons:dera—
tion; that such newspaper on each date published consists of not less than four pages
without a cover; and that it is a newspaper to which the general public resoris for pass-
ing events of a political, religious, commercial and social nature, and for current hap-
penings, announcements, miscellanecus reading matters, advertisements and other

Mg Yiir

Taken subscribed and sworn to before me in my said county this Sth _ day of

: Ha‘f
My comm:ssnon expires /‘Q :7‘ ;; 7. Lﬁ ﬁgl

;éf’l( %U/”Wi A

Notary Public
Cabell County,
West Virginia
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LEGAL NOTICE

NOTICE OF PUBLIC HEARING
on Tuesday, June 5, 1990 beginning at 3115 a.m.
the West Virginia Alr Peliution control Commis:
sign will hold public hearings on proposed
amendments to the following Regulations:
Regulatlon 21 - “To Prevent and Control Air

Poliution From the Starage of Patroleum Liguids |

in Fixed Roof Tanks™”
Regulation 23 + “To Prevent and Control Air

pallution From the Emission of yveiatile Qrganic
Compounds From Bulk Gasoiine Terminals”

Reguiatlon 24 - *Te Prevent amd Comtrot Alr
poliution From Emmission of voiatile Organic
Compounds From Pefrofeurm Refinery Sources”

These hearings will be held in the Commission’s
conference room iocated at 1558 Wwashington
Street, East, Charlesion, Kanawha County, Wes!
virginia. R
_ These hearings &re open to the public and
written and oral testimony by alt interested patties
will be heard and made part of the record.

Copies of the proposed Regulations are available
for public review in the office of the West Virginia
Air Pollutien Control Commission, 1558 washing:

tom Street, East, Charleston, West virginia and at |

the Parkersburg/Wood County Public Library,
3100 Emerson Avenue, Parkersburg, Wv 24104,
21l comments and inquiries relative fo these
propased amendments should be directed to:
G. Dale Earley
Directer
W Air Pollutien Control Commission
1558 Wasningten Streef, E.
Charleston, WV 25311

May 2.9

MAR C IA MOORE :

being first duly sworn, scays that the .

.. potice of public hearing--- JUNE 5th
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| 5 3 i
bereto attached was prinled in the ﬁ&rherahurg ?:V efus

& s IR N newspaper publish
in the City of Parkershurg, Weood County, West Virginic, cz:fd post:g
two

at the front door of the Court House for .. .

the.. . 204 day of .. ... o MAY 13.90. |, and subse-
" quent publication on the ... .,.?th day of ... mY 18 20
the day of ... 18...... e dcr;-;i
........................................ ig SHe oo day of L
19........cond the ..........day of ... e

Park ersburg Printing Co, - 5/71




THE WEST VIRGINIA DAILY NEWS
P.O. BOX 477
LEWISBURG WV 24901
PHUNE: (304) 0645-1206

" NOTICEOF
PUBLICHEARING
On Tuesday, June 5, 1880 beginning AFFIDAVIE OF PUBLIUATION
at 9:15 a.m. the West Virginia Air )
Pollution Control Commission will
hold public hearings on proposed

amendments to the following: STATE OF WEST VIRGINIA

Regulations: =~ / COUNTY OF
Regulation 21 - ““To Prevent and, S .
, Control Air Poliution From the. | , GREENBRIER, TO WIT:

Storage of Petroleum hquzds inFived! 4 .
Roof Tanks ' 1 ro M&i—/ ‘46_4@-/‘[1_,!‘/ ] ﬂ' 24 4

Regulation 231; “To Prevent and one of Lhe editors of the West

. Control Air Pollation 'From “the’
. Emission of - Volatile . Organie;
Compounds From Bulk Gasoline
Terrninals™

Regulation 24 - “To Prevent and
Control Air Pollution From Emission
of Volatile Organic Compounds From|
Petrojeum Refinery Sources™ ... < —
* These hearings will be held in.the
Commission’s conference room|
located at 1538 Washington Sireet)
-East, Charleston, Kanawha County,
West Virginia.

These hearings are open to the
public and written and oral
testimony by all interested parties
will be heard and made part of the
record.

Copies of theprcposedRegulat:oqs
are available for public review in the
office of the West Virginia Air
Pollution Control Commission, 1558
Washington Streef, East, Charleston,
West Virginia and at the Greenbrier
County Library and Museum, 301
Courtney Drive, Lewisburg, WV
24901,

relative tc these proposed amend-
ments should be directed to:

G.Dale Farley

Director

WV Air Pelluton Control Com-
mission

1558 Washmgton Street E.
Charleston, WV 25311
{Apr.30, May 7c)

Al comments and inquiries

Virginia Daily News, a daily news-
paper of general circulation pub-
Jighed at Lewisburg, West Virginia,
in the County of Greenbrier, State
of West Virginia, do certify that
publication of the advertisement
or advertisements attached hereto

was made in %‘LO O

issues of said newspaper, dated

ﬂ@r\. L%Dt:\ Ny '?\f :
—J

Given under my hand this, tLhe

= W R
. day of VY L

—

13990.

%égxiixaxz %&5442}77ﬁn*¢Lﬂ

Editor or Publisher

Subscribed and sworn teo belfore me this /223; day of /é%%; .
v 7
1980. My Commisiij expires _{_ jéféﬁ%ﬂd .

] Af// a@//’v’/’ , ., Notary Public.
Publication "!‘3: 3 L7LD L/S |




MAILING LIST FOR HEARING

Mr. Charles White

Chairman

Sub Area Planning Committee
PO Box 113 -
Institute, WV 25112

Dr. Paul Hill

President

National Institute for
Chemieal Studies

University of Charleston

2300 MacCorkle Avenue, SE

Charleston, WV 25304

The Honorable William Croye
Mayor, City of Belle
National Institute for

Chemical Studies
Upper Kanawha Valley Committee
110 East DuPont Avenue
Belle, WV 25015

Mr., Ray de Bolt

Fire Chief

Charleston Fire Department
808 Virginia Street, West
Charlesten, WV 25302

Ms, Suzzanne Tenkhoff

National Institute for
Chemiecal Studies

Nitro/St. Albans Committee

31 Bailes Drive

Nitro, WV 25143

Ms, Lillian Erskin
52 Bailes Drive
Nitro, WV 25143

Ms. Mildred Holt

PO Box 367
Institute, WV 25112

Ms., Joline Brady
103 Timberlake Cirecle
Scoit Depot, WV 25580

Dr, Ernest Capstack, Jr.
91 Smithfield Street
Buekhannon, Wv 28201




Mr. Robert Hiercnymus
1338 Morningside Drive
Charleston, WV 25314

Mr. Bob Parsons
Jackson & Kelly

1600 Laidiey Tower
Charleston, WV 25301

Mr. Eric Niiler
Charleston Gazette

1001 virginia Street, East
Charleston, WV 25301

Mr. Norm Steenstra

Environmental Coordinator

West Virginia Citizen Action Group
1324 Virginia Street, East
Charieston, WV 25301

Ms. Becky Fleming
Charleston Daily Mail
1001 Virginia Street, East
Charleston, WV 25301

Mr. Rob Hill

ERM Midwest

5088 West Washington Street
Charleston, WV 25313

Mr. Brain Broderick

BNA PLUS

Bureau of National Affairs
1231 25th Street, NW
Washington, DC 20037
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West Virginia Department of
Commerce, Labor & Environmental Resources
Air Pollution Contro! Commission

—

1558 Washington Strect, East Telephone: (304)348-4022
Charleston, West Virginia 25311 or (304) 348-3286

MEMORANDTUM

To: File

From: G. Dale Earle%f§2
Secretary “d

Date: August 10, 1890

Subject: Regulations 21, 23 and 24

Regulations 21, 23 and 24 were brought besfore the
Commigsion for final approval on August 10, 1990. The
Coemmigsion voited unanimously to adopt the proposed
regulations with amendments [to the proposed regulations]
as shown on the Errata sheet. In addition, the
Commission took comments from an interested party who
had previously submitted comments, and voted to maintain
the definitions of "Approved”, "Commission', and
"Director®, notwithstanding the comments from EPA.

Further, a discussion was held regarding EPA'S
approval of delayed compliance programs and Orders. Tt
was determined that no change to the proposed regulation
was necessary to effectuate the Commission's intent.

e ————




O Man,  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

~

REGION i1l

841 Chestnut Buiiding
Philadetphia, Pennsyivania 16107

Mr. G. Dale Farley, Director
West Virginia Air ﬁollution Control JL”_ g 1990

Commission
1558 Washington Street, East
Charleston, West Virginia 25311

Dear Mr. Farley:

As requested in your letter of June 19, 19%0, we have reviewed
West Virginia's second draft of the volatile organic compound (VOC)
regulatory corrections. We have also reviewed the public hearing
comments submitted by the West Virginia Manufacturers Association

(WVMA) .

§45-21-1

1.1

§45-21~3

3.2

Oour comments on beoth documents follow:

FIXED ROQF TANKS

GENERAL

WVAPCC has resclved this issue, by incorporating EPA's
comment, clarifyving the applicability of this sub-
section.

WVAPCC has indicated that this regulation will become
effective, upon approval of the Commission.

DEFINITIONS
The definition of "approved" 1is acceptable to EPA.
This definition should be amended to read, "Commission

means the West Virginia Air Pollution Control Commission,
and, where applicable, the 1I.5. EPA (see §45-21-12)."

This definition should be amended to read, " Director
means the director of the West Virginia Air Pollution

Control Commission,_ and, where applicable, the UU.S. EPA
(see §45-21-1231."

3.25 The definition of VOC is acceptable, since the definition

3.26

of approved has been amended.

The definition of "vapor control system" is acceptable.




§45-21-4 CONTROL AND PROHIBITICON OF EMISSIONS

4.1b) West Virginia Ailr Pollution Control Commission (WV
APCC) has amended this sub-secticn to read, "The
source has been equipped with an approved vapor

control system capable of achieving 85% emissions
reduction.” Therefore the issue has been resolved.

4.2b) (2) WV APCC added the word "suppeort? following roof

legs, Xkeeping the sub-section consistent with the
entire regqulation. This issue has been resclved.

§45-21-7 INSPECTION, REPCRTS, AND TESTING

7.1la) EPA recommends that this sub-section read,
"routine visual inspections are conducted through
roof hatches once per month; and,™. However, the

current draft language 1n +this sub-section is
acceptable to EPA.

7.1b) Please note this language was inadvertently
incorrect in the EPA comments on the first draft.
This sub-section should read, " a complete
inspection of cover and seal is conducted,conce per
year, or whenever the tank is emptied for
noneperaticnal reasons;

7.1b) (2) This sub-section should be deleted, since the above
language will address inspection requirements.

§45-21-8 COMPLIANCE PROGRAMS

This section should be amended to read, "For sources
previously not subject to the requirements of 45CSR21 (1979)
or, for sources that previcusly complied with the recquirements
of 45CSR21 (1879}, but as a result of amendments to this
regulation (1991) are required to make major process changes
and/or major capital expenditures, as determined by the
commission, an acceptable program to comply with <this
regulation shall be developed and submitted to the commission
by the owner and/or operator of such source within sixty (60)
days of the effective date of this regulation. The program
shall include the dates for ordering, receiving,
installations, and start-up of necessary equipment. All such
rograms shall be approved by the c¢ommission. No such
compliance program shall exceed one (1) vyear from the
effective date of this regulation unless the owner and/or
operator can demonstrate to the commission that compliance
within such time 1limit is technically or economically
infeasible. If the owner and/or operator can make such a
demonstratign, the commission may issue an order for

2




additional time for compliance np_to three (3) vears from the
effective date of this regulation., All such orders shall be
issued only after notice to the public. 2ll such crders shall
contain a schedule and timetable for ceompliance, including
increments of progress which will require compliance with the
applicable requirements_as expediticusly as practicable, and
ghall further regquire that the source comply with all the
requirements of these requlations insofar as the source is
able to do so, All such orders shall further recuire the
source to_include such measures as the commission determines
are necessary to avoid an imminent and substantial
endangerment to the public health. In the case of any maijor
stationary socurce, no =such order issued by the cormission
shall take effect until the Administrator of U.S. EPA
determines that such order was issued in accordance with these
requirements, or within the applicable provisions of the
federal Clean Air Act. In the case of anv source other than

a_major stationary source, any such order issued by the
commissicon shall cease to be effective upon a determination
by the 2dministrator of U.S. EPA that it was not issued in

accordance with these requirements or with the applicable
provisions of the federal Clean Ajir Act."

§45-21-11 INCONSISTENCY BETWEEN REGULATIONS

EPA cannot approve this section, and recommends that this
section be deleted.

§45-21-12 ENFORCEABILITY

This section should be amended to read, "For the purpose of
federal enforceability of the provisions of this regulation,
references to the commission and/or director, where applicable,
shall also include the recquirement that the Administrator of the
U.S. EPA =shall also approve the decisions of the commigsion and/or

director."

BULK GASQLINE TERMINALS

§45-23-1 GENERAL

1.4 Refer to comment under §45-21-1, 1.4.

§45~-23-3 DEFINITION
3.2 BSee comments under §45-21-3, 3.2.

3.4 See comments under §45-21-3, 3.3.




3.9 See comments under §45-21i-3, 3.10.
3.12 The definition of "gasoline" is acceptable.
3.19 See cemments under §45-21-3, 3.26

3.20 See comments under §45-21-3, 3.25.

§45-23-4 CONTROL AND PREVENTION OF EMISSIONS
4.2(a) (1) Issue resolved, since the WVAPCC has amended this

sub-section to reguire 90 percent enissions
reduction.

§45-23-7 REPORTS, AND TESTING

7.3 (a) Issue resolved, since the definition of approved has
been amended.

7.3 (b) There iz a typographical error in this sub-section.
The second sentence should read, "... organic

compound emissions from their point of crigination
to the control equipment...”

7.3 () Izsue resclved, since the definition of approved has
been amended.
§45~23~8 COMPLIANCE PROGRAMS

See comments under §45-21-8.

§45-23~11 INCONSISTENCY BETWEEN REGULATIONS
EPA cannot approve this section, and recommends that this
section be deleted.

§45=-23~12 ENFORCEABILITY
See ccomments under §45-21-12.




PETROLEUM REFINERY SOURCES
§45-24-1 GENERAL

1.4 See comments under §45-21-1.

§45-24-3 DEFINITION
3.3 See comments under §45-21-3, 3.2.
3.4 See comments under §45-21-3, 3.3.
3.10 See comments under §45-21-3, 3.10.
3.26 See comments under §45-21-3, 3.26.

3.27 See comments under §45-21-3, 3.25.

§45-24-4 CONTROL AND PREVENTION OF EMISSIONS

4.2(a) Issue resolved, since WVAPCC has amended this sub-
secticn to reflect EPA's comment.

4.3 (b) Issue resolved, since WVAPCC has amended this sub-
section to reflect EPA's comment.
§45-24-7 REPORTS, AND TESTING
7.1 1Issue resolved, since the definition of approved has been
amended.
§45-24-8 COMPLIANCE PROGRAMS

See comments under §45-21-8.

§45-24-10 INCONSISTENCY BETWEEN REGULATIONS

EPA cannot approve this section, and recommends that this
section be deleted,

§45=-24-11 ENFORCEABILITY
See comments under §45-21-~12.




EPA'S RESPONSE TO WWMA COMMENTS

WVMA COMMENT:

The Commission must eliminate ambiguities in the definition
of the term “"volatile organic compound" under sections 45-21-3.25,
45-23-3.20, and 45-24-3.27.

EPA'S RESPONSE:

West Virginia Manufacturers Associlation (WVMA) proposed
definition of volatile organic compound (VOC) 1s inconsistent with
EPA policy. References to vapor pressure cut-offs, i.e. 0.1 mm Hg
must be excluded from the definiticn. Refer to enclosure 1 for
further information.

WVMA COMMENT:
The Silicones Health Council proposed definition of wvelatile
organic compeound should be considered.

EPA'S RESPCONSE:

WUVMA's proposed definition of VOC as stated by the Silicones
Health Council would be acceptable if sub-section iii were
excluded.

WVMA COMMENT:

The term "vapor control system" should be defined consistently
in sections 45-21-3.16, 45-23-3.19 and 45-24-3.26, and should be
modified to reflect the technological impossikility of preventing
100% of VOC emissions.

EPA'S RESPCONSE:
The definition of vapor control system (VCS) is acceptable to
EPA.

WVMA COMMENT:

The Commission should not delete provisions presently
contained in sections 45-21-4.4, 45-23-4.4 AND 45-24-4.4 which
provide for petitions by owners and operators of covered sources
for the granting of exemptions on a case-by-case basis,

EPA'S RESPONSE: _

EPA cannot generically approve any alternative control system
inte a State regulation which is not explicitly described in the
regulatien.

Before inclusion of this section into West Virginia's SIP,
West Virginia must clearly specify that any such alternative
compliance plans must be submitted to EPA for approval.
Alternatively, West Virginia may delete this provision from its
regulations. Deletion of the provision does not prohibit any
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source from soliciting approval for alternative compliance plans.

wWvMa CCMMENT:

The proposed provisions of section 45-21-4.4, 45-23-4.4 and
45-24-4.4 requiring that, once regulated, a source remains subject
to VOC rules despite later f£falling within an exemption level,
should be eliminated.

EPA'S RESPONSE: ) )

EPA policy requires all sources which now exceed or ever
exceed the exemption level, %o be subject to the applicabkle
regulation from that time forward. Refer to enclosure 2 which is
an excerpt from Appendix D of the November 24, 1987 Federal
Register notice.

wvMA COMMENT:

Storage tanks with double seal intermal fleoating roofs should
not be subjected to the same requirenents as storage tanks with
single seal internal floating rocofs.

EPA'S RESPCNSE:

The Federal regulaticons cited by the WVMA regarding single
seals verses double seals reflect the New Socurce Performance
Standards (NSPS) for Volatile Organic Ligquids Storage Vessels
(Including Petrgoleum  Liquid Storage Vessels) for which
Construction, or Modification Commenced after July 23, 1984 and
Storage Vessels for Petroleum Ligquids feor which Ceonstruction,
Reconstruction, or Medification, Commended After June 11, 1973, and
Prior to May 19, 1978. West Virginia's proposed regulations are
being developed to provide for implementation of reasonably
available control technology (RACT) for these source categories as
required by the Clean air Act. RACT requirements are established
to ensure continued progress towards attainment of an ambient based
air guality standard (in this case ozone}. NSPS requirements are
in many cases less stringent than RACT standards. In order for the
Fixed Robof Petroleum Tanks to be contrelled to RACT levels, WVAPCC
proposed regulations must be consistent with the Control Technigque
Guideline for this source category.

wvMA COMMENT:

The definition of the term "gasoline' under the prcpesed rule
for bulk gasoline terminals should be clarified to exclude lighter
grades of petroleum products such as dry gas, propylene, and
butanes.




EPA'S RESPONSE:
The definition of "gasoline" is acceptable to EPA.

wvMA COMMENT:

The proposed rule concerning bulk gasoline terminals should
be clarified to allow the discharge of gasoline into sewers
containing oil/water separators.

EPA'S RESPONSE: ;
EPA guidelines reguire this prohibition, in order for this
proposed regulation to be approved by EPA as a SIP revision.

We appreciate the opportunity to review and comment on these
draft regulations. AaAs required by our SIP call of November 1989,
and EPA's efforts to "level the playving field", these comments
reflect the necessary changes that need to be made in order to make
these VOC regulations federally approvable. Should you have any
questions regarding our comments, please feel free to call me at
(215) 597-9075 or your staff may contact Ms. Jacgueline ILewis at
(215) 597-6863. :

Sincerely,

7 P

rcia L. Spink, Chief
Alr Programs Branch

Enclosures
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ENCLOSURE 1
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Office of Alr Quality Planning and Standards
Research Triangle Park, North Carolina 27711

MEMORANDUM

SUBJECT: Definition of vOC

FROM: G. T. Helms, Chief ,?;;,ﬁ
Control Programs Operations Branch (MD-15)

T0: Chief, Air Branch, Regions [-X

?

Attached is a copy of a letter addressed to the State of Illinois
Environmental Protection Agency, dated February 27, 1987, concerning the
definition of “volatile organic compounds (VOC)."*

As stated in the letter, "No YOC rules will be approved by USEPA
untess VOC is substantively defined as all organic compounds except those
that USEPA has listed as neg11gzb1y photochan1ca11y reactive in 1ts
Federal Register notices.” This is USEPA's current policy,

In Tight of the post-1987 ozone po11cy and in order to ensure national
consistency in the definition of VOC, State regulations with definitions
that include a vapor pressure cutoff such as 0.1 mm Hg or 0.0019 PSIA
that effectively exempts some photochemically reactive compounds from
control must be revisited and revised as necessary.

The definition of VOC as cited in the letter or the definition cited
in 40 CFR 60, Subpart A, 60.2, would be approved by USEPA; however, the -
recomuended definition for ¥OC is as follows:

volatile Organic Compound {VOC) - Any organic compound which
participates in atmospheric photochemical reactions; that is, any
organic compound other than those which the Administrator designates

as havirg negligible photochemical reactivity. VOC may be measured

by a reference method, an equivalent methed, an aiternative method

or by procedures specified under 40 CFR Part 60, A reference method,
an equivalent method, or an alternative method, however, may also
measure nonreactive organic campounds., In such cases, an owner or
operator may exclude the nonreactive organic compounds when determining
compliance with a standard,

RECEIVED

APR 22 1997

a&mmwf W
i
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Should you have any gquestions, please contact me (FTS 629-5526).

Attachment

cc:

Ron Campbell

Gerald Emison

Jack Farmer

John Rasnic

B. J. Steigerwald

Peter Wyckoff

VOC Regulatory Contact, Regions I-X
VOC Enforcement Contact, Regions I[-X

TR M
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ENCLOSURE 2

2-2
CTG RACT REGULATICN CUTOFFS/EXEMPTIONS

® Recommended cutoffs contained in CTG's, model regulations, or EPA
policy memorandums (See Attachment 1)

° For additional CTG categories size cutoffs, see SELECTED COATINGS
CTG CATEGORY RECOMMENDED EXEMPTION LEVEL, page 16.

° Calculating regulation size cutoffs for CTE sources

°° Base tpy cutoff on theoretical potential to emit (design capacity
[or maximum production] and 8760 hr/yr) before add-on controls.
Care should be taken to make enforceable any regulaticns specified
on an "actual” emissions basis.

°® Cutoff total determined from the sum of individual emission
sources within same CTG category (Exception: petroleum
marketing--storage tanks, terminals and loading racks must
be combined)

°® Apply RACT if plantwide emissions > cutoff Timit

°° If caught with emissions > cutoff Timit in the future, then
State must apply RACT (“once in, aTways in")

*® CTG area source$ have no cutoff (e.g., cold cleaner degreasers
and tank trucks)

° SIP call reguires States to assess their existing VOC regulations and
address cutoffs in EPA guidance. Exempticns can be granted only by
way of the 5% rule (see Attachment 2)

* In cases where past guidance recommends high cutoff {e.g., 100 tpy),
SIP call should also recommend that State investigate small exemption
levels %o prepare for addizional emission reducticns under full response
to SIP call
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TACMITTED TO 2RAZTICE IN
FEMTUCKY AND WEST “RGINIA

Mr. John Benedict

West Virginia Air Polluticn Control Commission
1558 Washington Street, East

Charleston, West Virginia 25311

RE: Amendments tc Series 23

Dear John:

On behalf of the West Virginia Manufacturers Association, T
am following up with you on one of the comments submitted on Reg.
23 for bulk gascline terminals. Specifically, section 4.3(a) now
prohibits the discharge of gasoline to sewers. We understand the
importance of this provision, but believe that some revision would
ke apprecpriate in limited cases.

Where such a discharge is due to minimal and incidental drips,
etc. which go into a sewer connected to an oil/water separator or
a wastewater treatment system, such circumstances would be
controlled by the facility's water pollution permit{s). Also, in
the case of emergencies involving accidental discharges, it may be
that some loss to a sewer may coccur which is beyond the operator's
control or may even be desirable to minimize evaporative losses as
part of a spill cleanup.

Accordingly, I enclose some draft language for your
consideration which would recognize these limited situations to be
acceptable, while preserving the general prohibition on intentional
discharge of gasoline to sewers.




RoBinsoNx & McErLwrEe

Thank you for your consideration of this request.
Sincerely,

L B Vil k

Kim Brown Poland
counsel for the West Virginia
Manufacturers Asscociation

KBP:cscC

cc: Mr. Patrick M. Gallagher
Mr. Robert L. Foster




Revise 45 CSR 23, Section 4.3(a) to read as follows:

4.3. Sources subject to this regulation may not:

(a)

allow gasoline to be discharged in sewers (except
for incidental losses through sewers connected to
an oil/water separator or other wastewater treatment
system or in the case of an accidental discharge)
or stored in open containers or handled in any
manner that would result in uncontrolled
evaporation; nor . . .
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June 18, 1990

Mr. G. Dale Farley

Director

West Virginia Alr Pollution
Control Commission

1558 Washington Street, E.

Charleston, West Virginia 25311

Re: Amendments to Regulations on Volatile
Organic Compounds.

Dear Director Farley:

As a follow-up to the recent hearing and filing of
comments on the proposed amendments to rules governing the
emissions of volatile organic compounds, we have come into the
possession of some information from the State of California which
we £ind to be interesting and helpful in dealing with the universe
of VOCs to be regulated.

On behalf of the Manufacturers, we are therefore
submitting these additiocnal comments for vyour consideration.
Enclosed you will find correspondence and documents with the
California Alr Resources Board dealing with the definition of
"volatile organic compound". This definition proposed for use in
California allows for flexibility in the regulation of VOCs by
tying the State definition to the EPA listings for negligibly
reactive compounds. Adcpting a similar regulation would help to
clarify this term and to exclude chemlcals of low reactivity from
regulation.

We urge your review and consideration of this approach
for defining wvolatile organic compounds in each of the three
regulations now uhder consideration by you.

1y yours,

didl.

atnick?
Preside

Enclosures

cc: Mr. Robert L. Foster




S0JURES AMN:LS

June 1, 1990

Ms. Peggy Vanicek

Manager, Solvents Control Section
California Alr Resources Board
P.O. Beox 2815 ’ ’
Sacramente, CA 95812

Pear Ms. Vanicek:

The Silicones Health Council is an Association comprised of
domestic and foreign silicone producer companies. Attached is a
proposed definition of VOLATILE ORGANIC COMPOUND which the Council
wishes to offer as a more flexible, yet meaningful, approach in
regulating VOC's. The rationale supporting this proposed
definition is also enclosed.

Your review and consideration of this proposal would be most
appreciated. If further elaboration of this submittal is desired,
please feel free to contact me.

Sincerely yours,
Y S

il

!
Jﬁmes W. Pollack, P.E.
/Ehairman
"Environmental Affairs Committee
Silicones Health Council

JW_@P/V& CERNING CORPORATION, MIDLAND, MICHIGAN 48540 TELEPHONE 517 496-4000




Proposéd Definition of Volatile Organic Compound

DEFINITION

Volatile Organic Compound means any compound containing at least
one atom of carbon, excluding:

i) carbon monoxide, carbon dioxide, carbonic acid, metallic
carbides or carbonates, methane, 1,1,l-trichloromethane
[methyl chloroform], methylene chloride, trifluoromethane
[FC=23], trichlorotriflucoromethane [CFC-113],
dichlorodiflucromethane [CEFC-12], trichlorofluoromethane
fCFC-111, chleorecdifluoromethane [CFC-22], dichlorotetraflucro-
ethane [CFC-114], chloropentafluoroethane [CFC-115], dichloro-
triflucorcethane [HCFC-123], tetraflucrcethane [HFC-134a],
dichlorofluoroethane [HCFC-141b], chlorodifluorocethane
[ACFC-142b];

ii) any other negligibly reactive compounds listed by the
Environmental Protection Agency pursuant to its Recommended
Policy on the Control of Veolatile Organic Compounds; and

iii) any other compounds less photochemically reactive than ethane.
Photochemical reactivity shall be measured by the compound's
hydroxyl radical {(OH} reaction rate constant (kOH).

RATIONALE

The above definition for wveclatile organic compound (VOC) allcws f£0r
flexibility in the regulation of VOC's. The Federal list of
exemptions has expanded twice since its inception in 1977, the most
recent expansion occurring just last year. By tying the California
definition cf VOC to the EPA listing, California will automatically
keep current with developments in this area. Once a compound has
been included in the EPA list of exempted compounds, the State of
California may not take credit for controlling releases of the
compound as part of the State's ozone SIP control strategy.

The South Coast Air Quality Management District Rules and
Regulations contain an incomplete definition. The date of the
rules and regulations is January, 1990, but the definition cf
reactive organic gases does not exclude the four compounds added to
the Federal exemption list in 1989. In contrast, regulations

JWP1/1-33




proposed by the Bay Area Air Quality Managemént District in April,
1990, deo not include the new additions to thd list. This
discrepancy demonstrates the neéd to link thé State definition of
VOC to the Federal definition of VOC.

EPA first announced its Recommended Policy on Control of Veolatile
Crganic Compounds con July 8, 1977. See 42 Fed. Reg. 35314, EPA
identified four negligibly reactive compounds in that initial
notice: methane, ethane, methyl chloroform, and Freon 113. Ethane
is the most reactive of these compounds. the EPA has since agreed
that compounds found to be less reactive than ethane may be
"considered for addition to the current list of negligibly reactive
voC s". 54 Fed. Reg. 1987, 1988 (1989) (adding specified
halocarbons to the list of negligibly reactive compounds). The
above definition allows for the exemption of a chemical less
photochemically reactive than ethane without requiring an actual
EPA listing of the chemical.

In January, 1990, the United States District Court for the Northern
District of California ordered the CARB to adopt measures to reduce
VOC emissions from consumer solvents by 4.0 tons per day. It would
be inappropriate to seek to comply with the Court's order by
reducing emissions of negligibly reactive compounds. Unless a
definition of VOC similar to above definition is adopted, the CARB
regulations may regquire reductions in emissions of compounds that
the EPA has determined do not contribute to significant czone
buildup.

Faced with the immediate need to reduce ozone and smeg formation,
the substitution of less reactive compounds for higher reactive
compounds should be encouraged. To this end, it is important to
exclude chemicals of low reactivity from SIP regulation. An overly
inclusive regulation will frustrate environmentally beneficisal
product reformulations, and may lead to more costly product
reformulations or reduce product use .and in some cases product
bang without any environmental benefit.

Submitted by:
Silicones Health Council
1330 Connecticut Ave., N.W. #300
Washington, D.C. 20036-1702

Attn: William Smock
Executive Director

202/659-0060 -

JWP1/1-33
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NOTICE

The information in this document has been funded

by the United Statss Envirgnmental Protection

Agency under cooperative agreement CR-810214 to

the Statewide Air Pollution Research Center,
University c¢f California, Riverside. It has

been subject to the Agency’s peer and administra-
tive review, and it has been approved for publication
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ABSTRACT

An exparimental protocol for the determination at room temperature of
rate constants for the reactions of hydroxyl radicals with organic
" chemicals 1o the gas phase 1s describea in detail. This protocol provides
a basis for evaluatiag the reactivity of'organic substances which are
emicted intc the enviromment and which are comsumed primarily by reactiom
with hydroxyl radicals.

The experimental technique i3 based upon monitering the disappearancs
rates of the test compound and of a reference organic in irradiared methyl
nitrite~NQO=crganic=~air mixturas, Irradiazions, employing blacklamps
emitting in the actinic region, are carried out in ~75-liter volume
eylindrical Teflon bags. The conﬁentrations of the reactants are: wmethyl
nitrite, zero to ~15 ppm; N¥NO, ~5 ppm; test compound, ~! ppm; reference
organic, ~1 ppm. The test compound and referance organic are monitored by
gas chromatography or other appropriate techniques and NO, NOX, and 03 by
chemiluminescence instruments. Using this technique, OH radical rate

constants 3 x 10713 cn® molecule™ sec™! can be measured.
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SECTION I

INTRODGCTION AND BACRGROUND

Volatile organic compounds, when emitted into the atmosphere in the
prasence of oxides of nitfogen (Nox), can‘reactrié sealight to contribute
to the photochemical formation of ozonme and other photochemical oxidants,
a major air quélity problem in many areas of the United States. Organic
compounds are known to differ to the extent in whieh they countribute to
ozone formation, or increase the rate of its formation. In particular,
certain organics react to form ozone extremely rapidly when irradiated in
the presgence of NOZ, while others are essentflally inert in the lower
treposphere or react too slowly to affect ozonme formation in the area in
which they are emitted. These differences, which are referrsd to as the
"reactivity” of the compound, need to be taken into account in assessing
the impacts of emissionas of different organie ccmpounds>on photochemical
ozone formaticn. :

The reactivity of organic compounds with respect to ozone formation
has been defined and measured in a number of ways. These include:

'Y The amount of ozoume produced when the organic compound is

irradiated in envirommental chambersz in zhe presences of NO. .

) The rate of NO oxidation observed in such envirommertal chamber
irradiations [NO oxidation in organic-NO —air irradiations is
directly related to ozone formation, as discussed in detail
elsewhere (Bufalini et al. 1976, Finlayson-Pitts and Pitts 1977,
Atkinson and Lloyd 1984)]. '

¢ The rate of removal of the organic compound ia environmental
chamber irradiations.

L] .The- rate at which the orgaﬁic cempound reacts with hydroxyl
radicals.

The £irst three of these approaches to defirning and wmeasuring
reactivity involve the use of environmental chamber irradiations, which
have served as the basis of most past studies of ozone forming
reactivity. Eowever, envirommental chamber irradiations are subject to a
number of problems, for example "“dirty chamber" effects, and this
experimental technique has been shown to be particularly unsatisfactory in

determining the oczone-forming reactivities of slowly reacting compounds




{Bufalini et al. 1577). Since 37n Impertant gquestion concerning the
reactivity of orgaanfic compounds Invelves differsntiatiog botwaen csgaznic
compounds considered to be unreactive and those which are reactive, this
iz a g=vions limicatico, ) . N

Some of the protiems with. defiping apd measuring reactiviiy using
smog chamber experiments can be circumvented by defining reactivity in
rerms of the rates at which the organic compounds react with the hydroxyl
(0H) radical. This involves, in general, far fewer experimental problenms,
gince for most comupounds these rate counstants can be measured to a fair
degree of accuracy by a number of techniques, some of which are suitable
for slowly reacting compounds {Atkinson et al, 1979, Atkinson 1985). This
definition of reactivity assumes Ehat reaction with the avdroxyl radical
is the major atmospheric loss process for the organie compound being
tasted, and that the rate at which the compound reacts in the atmesphere
is the most important factor in influencing its overall reactivity. 4s
discussed below iIin section I.A, these assumptions are not always
correct. Thus some organic compounds are consumed to a2 significant extent
in the atmosphere by other reaction pathways, and in certain cases factors
other than the initial OE radical reaction rates can have a significant
influence on their overall reactivity. However, for a majority of the
organics which are currently emitted in significant quantities into the
atmosphere and whose atmospheric reactions have been studied, reaction
with OE radicals is indeed the majoer removai process (Atkinsom et al.
1979, Atkinson 1985). Furthermore after reaction with OE radicals, these
compounds gener.ally tend to form intermediates which cause ozone forma.tior;.
in the presence of NO, and sunlight (Bufalini et al. 1976, Finlayson~Pitts
and Pitts 1977, Eerron et al. 1979, Atkinson et al. 1979, Atkinson and
Lloyd 1984). ) ,

In this document, a procedurs i3 described for measurement of the
Toom temperature rate constants for the reaction of organic compounds with
OHE radicals, in order to assess thelr atmospheric reactivity. This
procedure i3 based on the relative rate technique previously developed and
tested by Pitts et al. {(1982), and is among the simplest of the technigues
which can be zccurately applied for this purpose. An overview cf this
procedure is given in section IL.B below. EBowever, this procedure has a

number of limitations, both with respect to the conecept of defining ozone-




4

formirng reactivity solely izn terms of hydroxyl radical rate constaats, and
with respect to experimental problems with.the technique when applied to
measuriang CE radical rate coustants for csrizin classes of oTgaaic
compounds. Tha potentlial experimental limitations are discussed Ain
section I.C. Despilite these limitaticus, however, the procedure described
in this document can be usefully employed as a preliminary scrzening
method for assessing the ozone-forming reactivity for many classes of

organic compounds.

A. Factors Affecting Reactivity

The extent to which an corganic compound eontributes to ozoae forma-
tion is influenced by a number of factors, and in prineiple all of these
should be taken into account in assessing its reaﬁtivity. These factors
are: '

e How rapidly the organic compound reacts in the atmosphere,

The amount of ozone formed (or NO oxidized) when a given amount
of the organic compound reacts.

e The extent to which the reactiomns of the organic compound enhance
or suppress radical levels, which affects the rates of reaction
of all organic compounds present in that partiecular alr mass.

] The extent to which the reactions of the organic compound
contribute to the consuvmption of NO,; thils in turn affects ozone
forpation since this is only s;gnififant when NO, is present.

The chemical loss rate of an organie compound under atmospheric
conditions is an important factor with regards to its ozone forming
potential, This 1s especially so for the slower reacting organic
cempounds, since 1f they do not react they can have no effect on ozone
formation. Thus the reaction rate under atmospheric conditicms is an
izportant factor with regard to whethar or not an organic compound can be
considered to be reactive or unreactlve with respect to 04 formation. A4s
indicated_above, the experimental protocel deseribed in this document is
concerned with measuring zhils aspect of reactivity.

- However, once a conpound emittad into the atmosphere has undergone
reaction, mechanistic factors, in particular those listed above, determine
the specific influence of the organic compound on ozone formation. 4n

important factor is whether the reactions of the c<ompound suppress or




enhance sadical levels. Since Fhe formation of photochenical spor is
primarily a radical chadn process, radical Inhibitors or iamitlarcrs hava
an important effect on tha overall reactions in the system, including the
rates st whizh other organiec <ompecunds rsagct to canse ozo:; fersation,
Cartain compounds, such as toluzne and the xylecnes (Atkinsom et al. 1580,
Rillus and Whitten 1982), and furan and pyrrole {Carter et al.‘lQB&a) teund
to be more reactive in Noz-air {rradiations than expected from their 0OH
radical rate constants. This is attributed to the formation of radieal
initiators in their atmospheric photooxidation reactions pathway. Cartain
ehlorinated -compounds, such as tetrachloroethene, also tend %o be more
reactive than expeeted, due to radical initiation via zhe formasionm of
chlorine atoms. .

A number of cther organic compounds which have been studied have been
gshown to have significant radical (as wall as Nox) sinks, and thus act as
inhibitors for ozone formatiom. Exampies of such compounds are
benzaldehyde (Atkimson et al. 1980), the cresols (Atkinsecrn et al, 1980),
amines {lindley et al. 1979), and the higher alkanes (Atkinson and Lioyd
1984). For these compounds, ozone formation in their NO =air
photooxidation is markedly less than expected based solely on thelr rates
of reaction with fhe 0H radical. Furthermore, addition of thesa compounds
to photochemieczal smeg systams c¢an cause 2 reduction, rTather than an
enhancement, of ozone formation, leading to the concept of "negative”
reactivitcy. This possibdility of negative reactivity is not taken into

" account when reactivity 13 defined solely in terms of OE radical reactiom

rates. However, for compounds which are not radical inhibizors the rates
at whiech they react can serve as a semi-quantitative estimate of their
ozone~-forning reactivity.

The protocol deseribed in this docvment is basad on the assumptilon
that organic conpounds are censumed 4in the atmogphere primarily by
reaction with the hydroxyl radical. Eowever, certain organic compounds
can react Iin the atmosphere in a number of other ways, and envirommental
chamber and laboratory studies have shown examples for which one or more
of the following removal processes are of significance:




e DRzacrtion with czone.

v Direct photolysis.

e JFeaction with the nitrate CNO3) radical.

e Reaction with nicric acid (ENO3}. )

For example, reaction with ozone is an important atmospheric sink for
the alkenes and other unsaturated compounds, and may be the dominzant
removal process for the hydrazimes (Tuazon et al, 1981, Afkinson and
Carter 1984). ©Direct. photolysis can be an important removal process for
carbonyl compounds and 1s the deminant atmospheric sink for nmost niltrites
anéd nitrosc compounds. Reaction with the NO3 radical has been shown to be
2 dominant sink for the reactions of phenolic compounds in atmospheres
polluted with both ozome and NO_ (Carter et al. 1981, Atkizson et al.
1984), and has been more recently shown to be an important atmospheric
sink for a number of other compounds, examples being furan, thiophene, and
pyrrole (Atkinson et al, 1985), the monoterpenes, and dimethyl sulfide
(Winer et al. 1984). For basic compounds such as the amines and pyridine,
reaction with nitriec acid is péssibly an Important removal process in
polluted atmospheras, where significant quantities of aitric acid may be
preseﬁt. .

However, as indicated above, for most organic compounds reactiom with
the hydroxyl radical is the dominant homogenmeous atmospheric removal
process. Thus, for example, reacticn with hydroxyl radicals is the major
atmospheric removal progess for the alkanes, aromatic hydrocarbomns, simple
satiirated alérhols and"ethers, saturated halogenated organics and many |
other classes of compounds (Atkinson 1985). These constitute a majority
of the organic compounds which are emitted in significant quantities into
the atmosphers and whose atmospheric reactiom rates are known or can be
estimated. For compounds such as these, the application of this protocol
can give a reasonably reliable indication of atmespheric removal ratas,
and a basis for estimating theilr reactivifty with respect to ozone

formation.

B. Overall Approach Fmploved
As indicated above, the experimental procedure described in this

document consists of measuring the relative rate constants for the reac—

tion of wvolatile organie compounds with the hydroxyl radical. This




procedure also ylelds information regarding the photelysis rate constants
for thege organic wzapouids, thougk 3 srotoscl specifically Jlazigme! forw
that purpese 13 described in detail elsewhere (Carter et al, 1984b). The
specific ex»erimental procedure for determiniﬁg OH radieal rate constants
is based on aeasvriang the relative ratus of disappearznce of the test
compound and a rteference organic in irradiated methyl nitrite (Casoﬂo)-uo—
organic—air mnixturass. If both the test and reference organics are
consumed primarily by reaction with OH radicals, then the data can be
analyzed to yield the ratio of OH radical rate constants for those two
compounds. Using the known rate constant for the reactlion of OH radicals
with the reference organic, the rate constant for the test compound can
then be determined.

The photolysis of CE30NQ ia air 'is a convenlent method to generate

high concentrations of OH radicals by the following rTeactions:

C530H0 + hy » CHSO = NO

CH,O + 02 + HECHO + HO

3 2

EOZ-% NO » OH + NOz

In the presence of added organies, the OH radicals react with these
organics:

+
e

QE + test compound + products ' (1>
OH + reference organic + products {2)

In addition, the a3t compound may alsoc photolyze, react with ozene and/or
react with the N03 radical:

rest ¢ompound -+ hv -+ products (3)

Test compound + Q_ -+ products (4)

3

test compound + NO_. - products {3)

3




Excess NO is ineluded in the reaction wmizture in order to minimize the
importance of reactions {4) and [3), since 03 and NO3 both rTeact zapidily
with NO: o s LHae T a2 T CHO
. P IR M H Yz

NO + 0, > NO, + 0,
Cl'ld“aﬁ, —_ 14&,_-5—&')

NO + N03 »> 2 NO2
If the organics are lost only by reaction with 0H radicals and, for the

test compound, phoktolysis, then
-d{test compound]/dt = kl[OEI{test compound] + k3 [test compound] (I)

—d{reference organic]/dt = kz[OEI [reference organic] (II)

where kl and kz are the QOH radiecal rate constants for reactions (1) and
(2), rTespectively, and k3 is the photolysis rate constant. EHence

dlnftest compound]/dt = kl[OH] + k {(IID)

3
and

din{reference organic]/dt = kz[OH] , (Iv)
" Elimination of the 08 radical concentration and integration leads to

. frest compound}to "

{referance organic]t
(t=t ) 1n {test compound] = k3 % (:Et )
o t 2 0

]
[referance organic]t

In

&)

where [tast compound]to and [reference organic]to are the concentrations
of the test compound and the reference organie¢, respectively, at time Bos
and [test compound]t and [refersnce organic]t are the corresponding
concentrations at time t, Note that equatiom (V) is valid even if the 0H
radical concentration varies with time,

Hence a -plct of (t-to)-l In{(tesz compound], /{test compound],)
against (t—to)-l in([reference organic]t /{referenceD organic}t} should

o
vield a straight line of slope kI/kz and intercept k3; Rnowing ks, the




rate constant kl may then be derived. If the test compound does not

photalyze (fL.2., ke » 0}, thar equation (¥} can te siwmplified to vield:

test compound] refarence oryauic]
P 5 t
2]

a {referenca organic]t

e

4
O

[test c.cmpound]t

la

}
i “ g 1 )

and a plot of 1n ([tast compound]tof[test ccmpound]t) against 1In
([reference organic]to/Ireference organic],.) should yield a straight line
of slope klsz with a2 zers intercept.

The concentrations of the test compound and the reference organic are
monitored before and during irradiation of the CH,ONO-NO~test compound—
reference organic—alr mixtures by gas chromatography or by other sultable
acalytical techniques. Hence the lower limit to k, that can be determined
is get by the pracision of the analyses, but is expected to be of the

order of <3 x 107!° co® molecule™! sec™! under optimum condirioms.

C. Limitatiops of the Experimental Technigque
The general technique outlined above and described in datail 1ia the

. following sections has been developed to provide rate constant ratios for
the reactions of OH radicals with a wide variety of organic compounds,
with an experimenzal precision in many cases axceeding that possible with
current absolute techniques (see Atkinson 1985 for examples and a discus-~
sion of the current rate coustant measurement techniques). However, thers
are certain classes of compounds for which this technique probably cannot
be successfully applied, at least not without significant modifications.
Examples of such classes are as follow: '

e OCompounds which react with OH radicals with rate comnstants lower
than ~3 = 10-13 ~l. This 1s not a serious limitation
for the purpose of estimating their ozome~forming reactivity since

em® molecule™ ! sec

compounds which react sglower than this are ccocnsidered to be unreactive.
{An OB radiecal rate constant of 3 x 10-13 cm3 molecule-l sec-l corresponds
to an atmospheric lifetime of >80 days, assuming a global 24-hour annual

average OH radilcal concentration of ~5 x 105 cmfs.)




‘ e Compounds for which no raliable and precise technique exists for
measurement of their g¢oncentration in. air. The measurement :tzchnique
should be sernsifive enough *to monmitor the c¢rgaznic compound at pari-per-
million (ppm) levels, This protocol presumes that such a suitable
énalytical technique’ for the test cowmpound and the appropriate reference
organic existsr and is available at the laboratory carrying out this
protocol. However, since this tachnique is based on the measuramenﬁ of
relative decay rates, i1t is unot necessary to be able to measure the
absolute concentrations. Thus, this protocol can be applied even if no
reliable technique exists for the measurement of absolute concentrations
of the test organic.

¢ OCompounds which have insufficient wolatility to be imtroduced into
- the gas phase at high enough concentrations to be measured. It should be
notad, however, that extremely nomn-volatile compounds can be considered to
. be unreactive, and this protoecel thus need not be applied to such
compounds. 7

e Compounds which tend to be absorbed onto the walls of the reaction
vessel., This 1s aevidenced by (a) the levels of the compound monitorsd in
the gas rphase in the reactor being less  than those expected f£rom the
quantity injected, (b) by the measurad concentrations of the compound
decreasing with time in the reactiocon chamber prior to the irradiazion, or
(c) by the gas phase concentration of the organic compound increasing
after the lights are turned on. Tests for determining whether or not any
of these occur must be carried out prior to conducting this protocol.
Moderate wall adsorption problems may not be too severs a limitatiom
providing that the organie compound reagts sufficiently rapidiy that the
the rate of its cousumption due to chemical reaction when the lights are
on 13 more rapid than the rate of wall adsorption/desorption. Eowever,
the kinetic data obtained will necessarily be more uncertain.

e Compounds which photolyze 30 rapidly that their photolysis is a
more important loss process in CHBONO—air photolysis sygtems than is their
reaction with OQOE radicals. This will be the case for compounds whose
vhotelysis rates in sunlight or blacklight irradiation arelcomparable to
or exceed that of mechyl nitzite and can be readily checked by carrying
out the experimental protocel as described below. For such compounds, an

alternate procedure based on using the hydrazine + ozone reaction as a




dark OH radical source can be applied — provided that they do not react
with hydrazina or ozoze (Tuzzou ot al. 1%83). However, 1f i compeuad
photolyzes this rapidly, then photolysis will be its dominant atwmospherie
removal pathway and 1ts 0QE radical rate ~omnstant will aot be an important
factor in deteruining its resctivity.

s Compounds whose photooxidation mechanism involves cﬁe release of
chlorine (or possibly fluorine) atoms, since these may contribute to the
consumption of the test compound and the reference organic., If this is
suspected to be the case, ethane, propane or some other suitable compound
whose (1l atom/0H radical rate counstant ratio is significantly higher than
that for the refarence organic ¢an be included in the reaction mixture at
sufficiently high levels that the majority of the chlorine atoms reacts
with ic. .(Chlorine atoms are 4 mora reactive and thus less discriminating
speciles than OH radicals in terms of reacting with most organics, and thus
the Cl1 atom/OE rate ceomstant ratio will be relatively higher for less
reactive compounds.) The modifications to the protocol for such cases 1s
beyond the scope of this document.

e Compounds which react with nitric acid wvapor. Nitrie acid is
formed as a product in irradiated CE3ONO-§0 systeme from the reactiom with
OHE radicals with NO,, and may thus contribute to the cousumption of the
test organic 1f the test organie reacts with HNO4. Tests can be carried
out to determine whether this i1s the case, especially if the ccmpound is
known to be basic in nature.

In general, 1f the results of this protocol appear to be ancmalous,
as indicated, for example, by non=linear plots of eduation (V), then the
pogsibility of these or other gxperimental problems should be investi-
gatead, In scme cases, such problems may be antigipated based on our
knowledge cf-the chemistry of the ¢lass of compounds being investigated.

In these cases, appropriate tests should be carried out to assure the
validity of the protecol.




SECTION II

GENERAL EQUIPMENT AND MATERIALE REQUIRED

To determice rate ceonstants for the reaction cf OH radicals with
organic compounds using the method catlinzd above, the £following majer
pleces of equipment ére ceeded:

¢ A gas chromatograph or other analytical equipment required for
precision gas phase analyses of the test and reference organicgs,
An ozone moniter equipped with a filter to remove particulates.
An NO-NO_ momitor. ' |
A Teflon bag or chamber in which the reaction can be carried out.

An arrangement of flucresgent lamps.

* ¢ & 0o 0

A greaseless high vacuum rack.
The specific requirements and recommendations for these items of

equipment are discussed below.

A. Methods for the Analyses of the Test and Reference Qrganics
While it can be seen [equations (V) and (VI}] that only rslative

measurements of the test and reference organic concentration are mneces-
sary, it is recommended that quantitative analyses be carried out. For
the development of this experimental protocel, gas chromatography was used
to analyze the test and reference organics. However, any analysis
technique that i1s specific for the test and reference organics, can
monitor these compounds at the concentrations necessary for this protocol,
i.e., ~0.1=1 part-per-million (ppm), and which samples over a time pericd
short compared to the irradiation times can in prineiple be used. (For
example, mass spectrometry, combined gas chromatography-mass spectrometry
or ip=-situ spectroscopic techniques can alsc be ezployed). Since sampling
for the test and reference organics must be carried out simultaneously for
this protocol, the same technique of choice should be used for both
species. It Is taken for granted that quantitative analyses of the test
compound by such techniques will have been &eveloped at the laboratory
¢conducting this protocol. Henece, this aspect of the protocol 1is
considered beyond the scope of this dociment.
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For the refersnce organics which are recommended for use here (see
Section III), the gas chromatszraphle colwuwacs and conditions used ip cha
development of this protocol were as follows (Pitts et al. 1979):

u-3utine, cyclohexane, isopreae and 2-mcthyl~2«butene (and othga_§4
prougn G,y dralkoces, we.ss ads. wed aelng < 20 4 R lf’a-in.. italrlass
gteel coliump with 34 ©I703/C20¥ on 130/120 wmesb W, DMCS Chrasosorb 73,
bperated a£ 333 K. The Ny carrier gas flew was 50 cm3 min-l, acd a 3.0
cm3 gas sample loop was usged,

Propene, n=-butane {and othar 2Cq alkanes and alkenes) were analyzed
using a 36-ft x 1/8-in. stainless steel cplumn of 10% 2,4~dimethylsuifc~

lane on C-22 firebwrick (100/120 mesh) operated at 273 X. The N2 éarfier

gas flow was 80 cm3 min'l and a 2.0 Cms gas sampling loop was used,
For all of these apalytical systems, no preconcentraticn was necessw—

ary and flame ionization detection was employed in all uses.

Ba Ozoze Monitor

It is necessary %o monitor ozone when carrying out this proteocel in
order to assure that 1t 1s not being formed at sufficiently high concen-
trations to econtribute to the consumption of organics which might react
with ozonre or H03 radicals. A chemiluminescence ozdne anal?zer is
recommended for this protocol since the ozone analyzers utilizing ultra=-
viclet absorption tend to resgpond not only to ozone. but alse to some
chemicals which absorb radiation at 253.7 mm {[e.g., the cresols (Atkinson
et al. 1980)1. Thig may include some of the OH radical reaction
products. The ozone analyzer used will have an optimum sampling rate
speclfied by the manufacturer; any sampling rate less than ~2 litars ain™!
is acceptable, The ozone analyzer should be calibrated according to the
manufacturer’s specificationms.

C. NO-NO. Monitor

A chemiluminescence NO-NO, monitor (using the ozone-nitric oxide
reaction) is recommended for this protocol. The monitor should be
calibrated according to the mancfacturer’s specifications. It should be
noted that the NOZ and Nox readings on such monitors are subject to posi-
tive interferences by organic nitrates and other nitrogenocus species

(Winer et al. 1974), including methyl nitrite and the methyl nitrate
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:
formed as a product in the merthyl nitrite-N0 irradiation system. Thus
these readings can only be taken to be upper limits ts the true N02 or NOX
levels. This will be particularly true iZ the test organic or reference
compound are nitrogenous compounds, or if they temd to form, as is the
case for the higher alkanmes, organic =nitrates iIa their NO,-air
photooxidetion reactions. Fortunately, accurate Noz measurements ars not
required for this protocol. The NO data are unaffected by this

interfarence.

De Reaction Chamber and Fluorescent Lamp Irradiation Assembly
1. Reaction Chamber
A simple, yet totally adequate, reaction chamber consists of an
~75=liter FEP Teflon cylindrical reaction bag (?EP Teflen 1is a registered

trade name of E. I. du Pont de Nemours and Co., Inc.), formed from three
pieces of 2 mil FEP Teflon. A diagram showing the construction of such a
reactor is shown in Figure 1. The two end pleces are ~45 cm in diameter
with an ~45 em wide, ~140 ¢cm long plece forming the cylinder. Teflon is
the preferred material for construction of the reactionm chamber because of
its general inertness to ozone and its lack of hydrocarbon offgassing.

2. Injection and Sampling Port

Prior to heat sealing the Teflon chamber sides, a port for Injec—
-tion of the reactants and for sampling must be fiéted. This sampling and
injection port should be constructed of TFE Teflon nuts and belts with the
appropriate Swagelok stainless steel fittings, (Swagelok is a registered
trade name of Crawford Fitting Company.) ‘

Figure 2 shows the design of the sampling and injectiom port used in
this protocel. The port consists of a 2-3" long hollow bolt of Teflon
(A), machined on the exterior surface with threads. The interior held (B)
is 1/4" in diameter and an ~8" long 1/4" o.d. Teflon tube is inserted as
shown. Two Teflon nuts (D) then screw over the bolt (A), one on the
inside of the bag, the other on the outside. large Teflon washers (E) are
placed between the Teflon bag and the nuts (D), thus enabling the nuts to
be tightened without twisting or stretching the Teflon bag. The 1/4" o.d.
Teflon tube 1s comnected outside the reaction bag to a glass-Teflon_stop—

cock.
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Figure 1. Construction of the Teflon Reaction Bag
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Figure 2. Injection and Sampling Port
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3. EH=at Sealing

The Teflon port is firs: assembied cn ome of the 3nﬁs of rthe
chamber by tightening the Teflon nuts, as detailed above and as shown in
Flgures 1 16 ). The hole ip rhe Teflon shect rarorgh which the Teflonv
bolt (4A) fits car bde conveniently made -uJirg < cor’, borer. The sides of
the resulting cyliﬁdrical bag are sealed together with a 500 watt thermal
impulse heat~sealer. It will probably be necessary to carry out prelizin=-
ary testing of this heat-sealing techmique using scrap plecas of Taflon to
obtain a heat setting that yields a strong seal.

E. Reaction Bag Cover

An opaque cover is mecessary in order to avold illuminarion of the
reaction chamber and hemce possible photolysis of the methyl nitrite or
the test compound being studied before the timed experiment bDegims. A
large opaque plastic sheet functions well.

F. Seal Reinforcement and Leak Testlag

The heat-gealed sides can ke further protected from leaks by covering
the heat~sealed seams with green Mylar tape. After the bag is constructed
it should be tasted for obvious leakage by £illing with pure air (ultra-
high purity) to capacity (not excessively so as to split the seams) and
then allowing the inflated bag, with the stopcock closed, to git for one
or two hours. After this pericd of time, the amount of deflation can be
visually estimated. A certain amount of air will have permeated through
the Teflon, but the bag should still be largely filled, and no obviocus
leaks should result from applying 2 small amount of pressure to the bag.
The seams should Dbe carefully examined for splits or tears, and, 1f any
are found, they should be resealed {probably at a lower heat getzing) and
more Mylar tape applied to reinforce the seams.

G. Fluorescent Lamp Assembly

The fluorescent lamp assembly used in the development of this prote—
col is shown schematically in Figure 3. It consists of a circular array
of 24 15=-watt blacklights (GE F13T8-BL15) mounted in a eylindrical frame
constructed of aluminum. The lamps are arranged on three electriecal

circuits, eight lamps per circuit, with every third lamp being on the same
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Figure 3. Fluorescent Lamp Assembly

17




cirewit, This allows the usa of thrae differing light intensities. In
the bottom of the assemhly 12 5 Izn whieh circulates a larze volume of aiv
to minimize heating of the reaction chamber. A e¢ylindriczl wire mesh
screcn izside the lamp ring (Figure 3) keaps the reacticn bag frem contact

with the jawps or the Zan,

H. Vacuum Gas=Handling System

A gas-handling system 1s necessary £for the preparation and gas
handling of methyl nitrite and may also be ugeful for the preparation aad
purification of 'the test or reference compounds. A suitable system is
shown diagramatically in Figure 4. Such a system should be constructed
from Pyrax, since the use of other materials, such as various metals, can
lead to wall adsorption problems. The components of such a gas handling
system are discussed below.

l. Vacuim Pumping System

Two pumps, working In tandem, are necessary to provide good
vacuum, i.2., pressures SlD-S torr. The forepump (A) must be capable of
achieving pressures ¢0.05 torr. A rotary pump such as a Welch Model 1402
Duo=Seal or equivalent i1s recommended for this purpese. The forepump is
attached to the rest of the vacuum system by heavy-walled rubber vacum
tubing (B}, which also serves to damp=-out transmission of vibratioms to
the wvacuum line. The exhaust from this pump should be vented Iiznto a
hood. The second, and high=vacuum, pump required i1s a multdstage cil
diffusion pump C), & CVC (Comsolidated Vacuum Corporation) VMF=10 or VMF—
20 or equivalent helng suitable., The working f£fluild should be a silicome
01l {e.g., Dow=Corming DC703) since it is lass susceptible to destructive
oxidarion should the system be inadvertently openmed to alir while the
diffusion pump is still hot. The diffusion pump £luid must have a room
temperature vapor pressure of 510-6 torr.

The pumping system must be equipped with a trap (D) cooled by liguid
altrogen ti;e., at 77 fﬁ o reduce éump o1l contamination and back-stream-—
irg. The cone and socket portions of this trap (Figure &) may be
conveniently sealed using Apiezon W wax (which requires gentle heating to
apply).
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2. Vaecuum Rack

2 mmictabla aggambly of the vacﬁum raok 1s showg 2n Figura 5, The
stopecocks should be ¢f Teflon with Viton Yo'-rings, such as the Fontes #FR-
826500 or K-826510 series. The "o'"=ring joints (7 or #5 size
»re juatable) musi be Jhosen Lo De compatible wlih those 20 the wediiy.
nitrice trap {G). These "o¢o'-ring joints should be clamped by pinch claups
with a secrew lock device (Thomas #184, available frem VWR Scilemtific,
Inc., for axample),

3. Pressure Gauges

Two, or preferably three, pressure gauges are required:

(a) An ionizatilon gauge to measure high vacuum, 1.e., pressures
510'3 torr, to verify that the vacuvem system is operating corractly and
that there are no leaks, )

{b) 1If available, a thermocouple gaunge is desirable to monitar,
on & semi~quantitative basils, pressures Iin the range ‘-*10-3 o 1 torr.
This gauge is used to monitor the pressures in the gas handling systex
prior to turning on eitkher the diffusion pump (which requires pressures of
£0.1 torr) or the icnization gauge. A convenient pressure monitoring
systez which includes both these gauges 1s the CVC Products, Inc., Model
GIC~300A ionizaticn gauge with associated thermocouplez, or equivalent.

(e) The third pressare gauge 13 needed to accurately monitor
pressures of methyl aitrite durdng 1ts preparation im the range ~0.0l to
760 torr. For this purpose a capaciltance macometer should be used, sueh
as an MKS Baratron 310 BES-1000 with an associated 170-6C electromics upit
and a digital readout (this particular system has a uéable range of <0.l1
to 1000 torr). While these vacuwm gﬁuges exhibit a slow zero drifc, they
can be readily re—zeroced using the ionization gaunge, l.e., when the ipni-
zation gauge reads 10™° torr.

I. Glasgware for Preparation of Methyl Nitrite

The glassware required f£or the preparaticn of methyl nitrite Is shown
in Figure 5.

# A 300-ml three-necksd flasgk

e A 250-m2 separating fumnel with an appropriate ground glass joint.

o Two bubblers fitted with 12/5 ball and socket joints.
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Figure 5. Schematic of Glassware Assembly for Methyl Nitrite Production
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e A Pyrex trap fitted with tigh vacuur greaseless Teflon stopcocks,
a ball znd socket joint, and an "o'"-ring ijoint (Figure 5).
- Other associated glass fittings as shown in Fignre 5.

Fe Flowmeter

A rotameter (Matheson 604 flowmeter or its equivalent) with a flow
range of ~1 to 10 liter min-l is an effective means for controlling and
monitoring the ratae of £ill of the reaction chamber. When not flushing a
test ccmpoﬁnd inte the chamber, the £ill rate may be relatively rapid,
l.80, ~7=10 liter min-l. Bowever, when a liquid or a solid needs to be
introduced into the chamber, this is accomplished by flushing the cecmpound
of interest from an ~l-liter dulb ar for a solid, from a pyrex tube (1/4
iz 0.d) packed with the solid with pure air into the bag at a lower flow
rate, i.8., ~3 liter min-l. At high flow rates the test compound may oot
conpletely vaporize before the bag is filled). A slower flow rate still
may be useful for particularly low volatility compounds, though use ¢f a
heat gun will aid vaperization in these cases,

Rotameters are often accompanied by a manufacturer’s calibration
curve Eor air. Although this calibration curve could be used, it is
advisable to defermine accurately the flow rate calibration curve. Flow
rates should be determined at several {(at least filve) rotameter settings
covering the flow rates to be used (i.e., 1=10 liter min'l). At these
flow ratas a wet test neter (Precision Secientific Model No. 63126 or
equivalent) 1is preferable, although za 1000 cm’ or (preferably) a 2000 em
bubble flowmeter can also be uged. If neither a wet test meter nor a
bubble flowmeter is avallable, a bubble flowmeter can be readily con-
structed by narrowing one end of a largelélass tube {(~5 cm diameter), as
shown in Figure 6. '

By adding water from a 100 cm3 volumetric flask which has bean filled
to the mark and noting the water level after eacﬁ successive addition of
water, indelible lines can be drawn on the glass of the flowmeter at

intervals of 100 cm3

» with the flowmetar in a wvertical position, and, as
shown in Figure 6, the zero line being above the narrow portion of the
flowmeter. To the narrow end of the glass tube a glass "T" is attached by

Tygon tubing, and the lower arm is snclosed with a disposable pipette
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Figure 6. Design of a Bubble Flowmeter
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bulb., A Tygon tubing line which carries the gas 1s attached to the other
arm. of the "T".

The pure air should first be passed through the rotameter, and its
satting adjusted and noted. Whea using a wet test metar, maasure the
wlpa, ¢, fur & chang= of velume, V. o7 a dubble flowmetazwr, first sguaceze
the pipette bulb (containing socap solution, e.g., SNOO? [a registered
trade name of Nupro Company]) to start a soap bubble and agaln measure the
time, t, for the scap bubble to pass through a known volume ¥V (the side-
walls of the bubble flowmeter should be well washed with scap solution so
that bubbles will not break). For hoth typea of flowmeters at least three
repeat readings shculd be taken at each rotameter setting. The volumes ¥V
should be such that the corresponding times t exceed 10 seconds. The flow
rate F (in liter nind) is given by

V(cgs) x 60

F= t{sec) x 1000 (viD

Ko Temperatura Measurement

A thermometer or thermocouple suitable for measuring the temperature
in the immediate vicinity of the reaction bag is required. 4 simple
thermometer covering thg range O to 100 C, with an acecuracy of =0.1 C, is
suitable.
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SECTION III

EXPERIMENTAL PROTOCOL

A. Operation of Gag Handling System

the gas Teadling system is required for the synthesis of the metnyl
nitrite and its preparation for injection inte the reacter for the rate
comstant determipations, It can also be used for the injecticmn of the
test or refersace organiecs, 1f desired. The start-up, shut-down and
maintenance of this system is described in this section.

l. Star t-UE
The following describes briefly the typilezl start-up coperatiom of

the vacuum gas handling system (Figure 4).

(1) With all atopeocks closed, switch on rotary pump (A), then open
stopcock 4 and place a Dewar of liguid nitregen around trap D. '

(2) Cpen stopcock 10 and meonitor the pressure using the thermocouple
gauge (H). If the pressura 1is ?0.1 torr, then open stopcock 5. When the
pressure ag read by the thermocouple gauge (H) i§ <0.1 torr, turn on the
diffusion pump {(C), open stopecocks 2 and 3 and close 4. When the
diffusion pump has reached operating temperatura, the praessure in the
vacuum manifold should be <10™° torr as read by the fonization gauge
(I)e At this point the ecapacitance mancmeter (J) can be zeroced. The
ionization gauge (I) should dnly be used when, as Iindicated by' the
thermocoupla gaﬁge {(®), the pressure is 510'3 LOrT.

(3) The :'-'500-1:12. Pyrex bulb cell (K) can now be evacuated by opening
stopeocks 9 and 1l. If the bulb is at a substantial pressure, then prior
to opening these stopcocks, the diffusion pump should not, if possible, be
exposed to pressures >0.1 torr to avoid degradation of the pump oil.
Rather, in this situation buldb (K) should be evacuated to <0.l torr using
the rotary pump alone, i.,e., with stopecocks 2 and 3 closed and 4 open.

2. Shut-Down

The gas~handling system can be shut down by the following
procedure: {a) close stopcocks 5 o 11, (b) switch off the diffusion
pump, {(c¢) when the diffusion pump is cool, close stopcocks 2 and 3 and
open 4, (d) remove the Dewar from trap (D) and‘allow it to warm up, (e)
then close stopcock 4 and switeh off the rotary pump. Stopcock 1 should
then be opened, to prevent back-up of the rotary pump oil. With this
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procadure, the vacumm manifold, the trap (D) and the diffusicn pump are
lefit under Tacuvuz.
3. Maintenance

If the wvacuum systam, including the bulb {(X) [i.e., all stcpeocks
©en ezgept stupcocks 1, 4, 6 and 7] does not pumy dowa &o <10‘& terr,
then either a leak cf contaminant offgasging problem is present., Clesing
stopcocks 11, then 9, will give indications as to the regicn of the
rroblem, L1.e2., 1f, on closing stopcock 9 the preassure drops, then thera
may be 2 leak around the "o'=ring joint on the ~500 mf buld (X), which
then should be replaced. If, however, the pressure drops oz closing
stopeock 11 (with 9 open) then either the bulb has a laak, or cffgassing
from previous runs I1s occurring. ILeaks can be checked using a Tesla
coll.’ Such maintenance procedures should be routinely carried ocut on all
portions of the vacuum gas handling system. This includes changing the
rotary pump oll at frequent intervals.

B. Preparation of Methyl Nitrite
Methyl nitrite (CH3ONO) i3 prepared by the dropwise addition of 502
32504 to a solution of methanol (CH3OE} saturated with NaNOz. For tha

protocol described here, the use of ~50 cm3 of each (50% HaS0, and sodium
nitrite saturated methanol) is suffiecient, A schematic of the apparatus
needed is shown In  Figure 5 (Section II). A soluticn of methanol
saturated with sodium nmitrite is placed in the three=-necked flask (300 mi
volume) {A). The 50X 32504 is placed ip the funmel (3) equipped with a
Teflon stopeock. TUltra~high purity nitrogen 1s passed through the flask
via inlet and gutlet joiants (C) and (D). Bubblers {(E)} and (¥F) contain a
saturated NaCE solution and anhydrous CaCl,, respectively, while trap (G)
is fitted with high wvacuum greagseless stopcocks (Xontes #FR-826500 or
equivalent) and the necessary ball and socket and "o''-ring Joints, as
showvn. The system should be purged with a nitrogen flow for ~I1C minutes
prior to commencing the dropwise addition of B,50, into the NaNO,
saturated CH40H. The trap {G) should be cooled to 196 X by means of a
Dewar filled with a dry ice/acetome slush just prior to beginning the
reaction. The CH4ONO produced is swedt out of the reaction vessel by the
Nz stream, any 22304 carried over is removed by passage throuwgh the NaOE
solution, and the CE30NO-N, stream 1s then dried by passage through the
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trap containing anhydrous CaCl,. The-C330N0 is collected in the cooled
trap (G).

After the reaction has terminated, the N, flow is turned off,
stopeocks 13 and 14 on the trap (G) are closed, and the trap, still cooled
to dry ice/acetore temperature by the Dewar, is connected to the vacuwmm
asysten (Figure 4) via the "o"-ripg Joint (E). The Dewar containing dry
ice/acetone is then replaced by a Dewar containing liquid nitrogen.

After preparation of the methyl nitrite, as described above, the trap
(G) 13 degassed by opening stopcocks 6 and 13, with the trap still
immersead in 1iquid nitrogen. After pumping dowm to <10-4 torr, stopecock
13 is closed, and the mefhyl nitrite can be stored indefinitely at liquid
nitrogen temperatures under wvacuum. The trap (G) and Dewar should be
covered with an opaque cover (e.g., aluminum £oil) iIn order £o avoid
photolysis of the methyl nitrite.

C. CExperimental Procedure for the Detarmination of Rate Comstants for
Beaction with the Hydroxyl Radical

l. Filling the Reaction Bag
Prior to each new experiment, the reaction bag gshould be

completely emptied using a metal bellows pump whose exhaust is expelled
into a hood. The bag should then be filled with pure air and pumped out
again to rTemove any test compound or other reactants or products from the
previous run. The desired amounts of the reactants (l.e., methyl nitrite,
ﬁo, the test compound and the reference organic) are then introduced (see
below, Section III.C.2), and the reaction bag is filled (i.e., visually
filled but not excessively so as to cause undue stress oo the seams) with
vltra=~zero air, using a f£flow rate in the range of ~7-10 liter min'l, as
monitored by the rotameter.

The reaction bag should be kept in the dark during the injection of
the reactants, since methyl nitrite photolyzes rapldly.

2. Introduction of Initial Reactants

a. Injectionr of Methyl Witrite

This protoeol calls for introduetion of (=10 ppm of methyl

nitrite into the reaction bag, depending on how rapidly this test organic
(and referange compound) react. A convenient method of introducing CE;0NO
is to admit the desired pressure of CH3ON0 from the trap (G) into the ~300
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cm3 Pyrex bull (X) by gradually warming the trap until the desired
pressure is attained, The desired rreséure, P, to iotroduce into the bulb

is given by

3

p(rtory) = 10"~ x [desired cnoncentration (pra)] « [atmospheric pressure

(torr)] = [volume of rumufien daz (Litsrs)!.'[volume

of bulb {cmB)] (VIiI)

The volume of buld (XK) should be accurately measured by, for example, the
volume of water it holds. For a 500 cm3 bulb and a 75=~liter reaction bag,
1.14 torr in the 500 cm3
reaction bag.

The bulb (K) is first pumped down to 510-4 torr, then with stopcocks
5, 7 and 10 elosed and stopecocks 6, 9, 11 and 13 open, the liquid nitrogen

bulb corresponds to 10 ppm {at 760 torw) in the

Dewar removed from trap (G), and the pressure is allowaed to rise to the
desired level, as read by the capacitance manometer (J). Stopcock 13 is
then c<losed, the Iliquid nitrogen Dewar replaced around trap (G), and,
afrer allewing the pressure to equilibrate, the pressure is read and
stopceck 11 is closzed. The high vacuum manifold, including trap (F), is
evacuated, i.e. stopgocks 2, 3, 5, 7, 9, and 10 open, the rest closed.

After evacuationm to glﬂ'&

torr, stopecocks 5 and 10 are closed and nitrogen
{of a stated purity level of 299.991) 1s introduced iato the vacuum rack
through the molecular sieve trap (F) to attain a pressure of ~10 torr.
Stopcock 11 is then opened and the pressure ﬁf nitrogen Increased to ~10
torr above the amblent atmospheric pressurs. Stopcocks 8§, 9 and 11 are
then c¢losed. The bulb (K) is then attached to the reaction bag as shown
in Figure 7, stopcocks 11 and 12 are opened and the contents of buld (X)
flushed into the reaction bag by a monitored flow of ultra-zero air.
b. Injection of NO

This protocol requiras the introduction of ~5 ppm of HNO into

the reaction bag. For N0 (and other gassous reactants which are
commereially awvailable ino high pressure c¢yiinders) this 1s nmost
conveniently carried out vsing all-glass syringes as described below. The
volume, ¥, of NO or other gaseous compound required to achieve the desired
concentration in the reaction bag is given by:
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3

V(cm3) = 10 ° x [desired concentraticn (ppm)]

x [volume of reactioca bag (Iliters)] (1%

Using the reaction bag described in this protocol, arproximacsly D.375 ~n?
of gas are required to yield the desired concentration of 5 ppm ir the
bag. To obtain such a small vcluﬁe of gas, pure NO from a high pressure
evlinder iz used to fill a 10-m? all=-glass gas syringe (with the syringe
being emptied and filled with NO several times to assure that dilution by
air i3 minimized), 7.5 mi of NO is then transferred from the 10-ml syringe
into a 100-m% all-glass gas syringe containing ~92.5 mi of pure Np. N,
rather than air must be used to dilute the N0 to aveld 1ts oxidation to
N0, which will occur relatively rapidly when high concentratioms of HO
are mixed with 02. For this transfer the two syringes are connected tip-
to=-tip by an ~0.4 Iin. long Tygen tube, as shown 1o Pigure 8. The syringes
are pumped back and forth a few times to ensure mixing. From this 100=-mi
syringe, 5.00 m? is then taken in the 10-mi syringe and injected into an
~1=lirer buld modified as shown {Figura %), which as been pre-flushed with
pure air for 25 minutes. The contents of this closed ]«liter bulb ars
then £flushed into the reaction bag with pure air,.

' ¢. Injection of Test Ccmpound and Reference Organic

Concentrations of the test compound and reference organic
used in the development of this protocol have beer Iin the range of 0.3 to
2 prm by volume. The following protocol details the intrcduction of a
eompound to yield a concentration of ~i prm in the reaction bag. The
specific tachnlque employed depends on whether the compound 1s gaseaous,
liquid; or solid at room temperatures.

(1} Gaseous Compounds

If the test coumpound or refersnce organic 1s gaseous at
room temperature, 1t can be injected either using a gas handling system as
desaribed above for methyl nitrite, or using all glass syringes as
descrited above for NO. For most compounds, the latter technigue is more
convenient, If 1 pr of the compound in the reactiocn bag is desired, then
1.00 m? of the dilured compound in the 100=-nf syringe is injected Into the
~l=liter bulb rather than the 5.00 m? as described above for NO. In
addition, pure ailr rather thanm Nz can be used as the diluant gas.
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Figure 9. Design of Pyrex Bulb for Injection of Gaseous
or Liquid Compounds
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(2} Liquid Compounds

If the zest ccuwpouad or reference organic is a ligquid, a

different method of injection and of calculating the amount needed is
necessary. For the reaction bag described in this protocel approximately
0.5 pl of liquid will give a concentration appropriate for an experiment:
aimed at an initial concentration of ~1 ppm, éince for the liquid case:

Y (p liters) = 10-4 x [desired concentration (ppm)]

x [Volume of bag (liters)] x [Molecular Weight (g)]

- ()
[Density (g cm 3)] x 2.46

at room temperature.

The calculated [see equation (X) abgvel amount of the liquid test
compound is then injected into a 1-% buld, modified as shown im Figure 9,
which has been preflushed with pure air into the hood for 25 minutes. The
dosed 1-2 bulbd is then attached to the reactor as shown in Figure 7 and
its contents are then flushed into the bag with pure air at a known flow
rate, which should be ~3.5 liter min”t for a more volatile liguid or less
{~1-2 Iliter min'lj for a nonvelatile liquid. CEvaporation of the lower
volatility liquids may be aided by gentle use of a heat gumn to warm the 1-
liter bdulb {taking ecare not to pyrolyze the compound), If heat must be
applied, any tendency of a cémpound to air oxidize or polymerize will lead
to low %ola:ility residues and hggce errors when carrying out liquid
injections. The compounds should, if such problems are known to be
likely, be first distilled by conventiconal means, if.e., vacumm distilla-
tion with liguid nitrogen trapplng, vapor transfer from trap-to-trap at
dry ice temperature, or by distillation at atmospheric or subatmospheric
pressures and N2 rather than air should he usad as the £lush gas.

(3) 8o0lid Compounds '
If the test or reference compound is a solid at room

temperature, the desired mass (m) of compound to iInject iz given by

_- {desired comcen- x [volume of x [molecular weight

7
n(g) = 10 ' x tration {prm)] bag é%igers)] ()1

(XI)
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If the compound has a melting point below ~50 £, 1s relatively wvolatile,
and is knewn to be stable above its melting point, it caz be injected in a
manner analogous to that deseribed above for liquids. Im this procedure,
the desired, weighed amount of compound is placed in the I-liter buld
showu in Figuze 9, shich has been previously flushed with Np, the tnulo Is
attached to the resacter as showm in Figure 7, t'i> compound i1s carefully
heatad with a heat gen until 1t melts, and then it is flushed into the
reactor.

For solid compounds for which the above method 1s not suitable, an
alternate technique must be emploved. In this method, a2 3 tec 6-in. x
0.25-in. 0.d. Pyrex tube is loosely packed with the cowmpound, which is
held in place with Pyrex wool. Tests should be carried out to assure that
none of the so0lid compound is hlown from the tube when air flows through
ir at ~2 Iiter min-l. The tube is then attached to a simple dilutiocn
system as shown in Figure 10, wﬁich is in turn attached to the rzactor.
The compound is injected into the vweactor by flushing the tudbe with
ultrahigh purity air at a controlled rate in the range of 1-2 liter min-l
for the necessgsary amount of time to achieve the desired concentration in
the reactor, with the diluent £flow being at least a factor of 2 higher.
The tube should not be heated. The diluent is necessary to aveid exposure
of the injection inlet tube to the test organic at its wvapor pressure,
which may result in c¢ondensation. If the compound’s wapor pressure at
room temperature is known, the length of time to flush a desirad quantity
into the chamber is given bys:

cime _ 107°

x [desired concentraticn {prm)] x [volume of bag (litar}]
min)

[vapor prassure {atm.)] x [flow rate (liter min-l)]

(XIT)

If the compound’s vapor prassure ia not knowm, the time raquirad to obtaln
2 given reactant concentration in a given volume at a given flow rate will
need to be determined experimentally. To avoid contamination of the reac—
tor, a different reaction bag should be used for these trial injections
than' used in the reactivity experiments, unless it 13 known that the
amounts Injected in the trials will be less than those required for the

reagtivity experiments. TUltrazero air should be wrgsed as both che flush
and the diluent gas.
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If the compound is relatively nonvolatile, the amount of air used to
inject it may Le gomparable to the “ap volume, 30 1y thase czses the reag-
tor should be nearly empty prior to the injection of the organic. This
protocol iz net iuntended for use for compounds whose wvapor pressure Is
less than ~.0 ppm (~C.0l torr,. simece it would not be powsibi. L0 us. taiy
tachnique to achieve concentrations of ~1-2 ppm in the reaction bag,.

3. Pre-Ilrradiation Analyses

When the reactants have bgen injected in the reaction bag and
mizxed, the concentrations of thke test compound and the reference organic
are determined. The discussion in this and in the following section is
based on gas chromatography being employed for the analysis of these
species. Analogous considerations apply if other analytical techniques
are employed.

Samples for analyses by gas chromatography are conveniently taken by
a 100-mf all-glass, gas-tight syringe. The syringe is £flushed by
withdrawing and expelling 100 m? of the gas to be sampled two or three
times prior to taking the sample for analysis. While the data anmalysis
does not strictly require absclute concentrations [equatiocns (V) and (VI)
in Section I invelve only -relative concentrations], the gas
chromatograph(s)} should, if possible, be calibrated for the test compound
‘and raference  organic, A& minimum of three gas chromatographic samples
should be analyzed prior to turning on the lamps.

Based upon literature results, the réproducibility of these analyses
will depend on :zhe particular organic compounds being studied. A
reproduciblility of £2% should be aimed at, and this can be achieved for
the gcg alkanes and the smaller alkenes. For other classes of compounds,
such as organiecs of low wolatility or organics which tend to be adscrbed
on the reaction walls, an analytical reprodueibiliry of only 5% may be
achlevable. The =wminimum rate constant measurable with this protocol is
directly vrelated to this analytical reproducibility. Thus with a
reproducibility of +£2%, the lowest rate constants which can be measured
will be ~3 x 10°%3 em® molecule”! sec”l. For lower analytical
reproducibilities, only higher rate constanrs can be measured. Clearly,
for fast reacting organics with rate comstants 21 x 1071l cm3 molecule-l
sec'l, an analytical reproducibility of ~£5% is adequate.
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If the first two analyses agree to within the necassary
reproducibilicy, then immediately after.the third sample is taken from the
reaction bag, the lamps can be tormed on. If the first tws azalyses
disagree by more than the expected reproducibility, then further samples
should be taken until duplicate analyses are reproducible. In batween gas
chromatographic sampling, the NO—-NOx and 03 moniters should be sampling
from the reaction bag, and their outputs displaved on stripchart
recordars. Before beginning nonisoring from the bag, these analyzaers
should ©be allowed to warm up according to the manufacturer’s
specifications. Teflon sampling lines (1/4 1in. o0.d.) should be used
between the bag and the 03 and NO—HDx monitors in order to awvoid losses
experienced with, for example, Tygon or nylon tubing. The first zhree to
five minutes sampling should be neglected siﬁce initial flushing-'ef the
sample lines is needed.

4, Irradiation Procedure

When stable c¢oncentration readings have been established (see
above), the desired number of lamps are turned on, together with the
cooling fan. The temperature beside the reaction bag should be meonitored
during the irradiation. Samples are taken for analysis as often as
possible. If gas chromatography is employed for these analyses, this is
constrained by the retention times of the test compound and the refarence
organic. 04 and NO-NO, monitoring should be carried out between
sampling. Sampling for gas chromatographic analysis of the test compound
and the refarence orgénic must be carried out simultaneocusly.

'With the protocol developed here, the irradiatiom should be
terminated, and the last analytical samples taken, after ~30 minutes for
full light intemsity, ~45 minutes for two-thirds maximum light intansity
or ~60-90 minutes for one-third maximum light intemsity. Since it is
preferable to have two to four analyses during the irradiation, the
optimum 1light intensity 1is then determined by the gas chromatographie
retention times. As an example, Figure 11 shows a typical set of gas
chromatograms for an n=butane + propene system, for which analyses were
- carried out every 15 minutes during the 45 win irradiatiom. In Figure 12,
an example of the OH radical concentration as a function of time, derived

from such analyses, is shown.
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Figure 12. OH Radical Concentrations During a Typical Irradiaticn
at Full Light Intensity with an Initial Concentration

of CHBONO of 10 ppm
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For compounds walch are suspected of reacting rapidly with 0H
radicals, the irradiations should be carried cut with one-third lighe
intensity and low (~4 ppm) coocentrations of C8,0NO, wilth short

’

irradiacica #v- -, (<

vl

o 870 w3 Thas casa, oris coar aneeTsis wiil
probably be abie c¢u ne ear.led <un for each frradlatiom, and a larger
number of irradiations will be necessary (See, for examﬁle, Atkinson and
Aschmann 1984).

For organics which exhibiz an absorption spectrum in the actinic
reglon with a significant photolysis rate (Pitts et al. 1981), at least
three sets of Iirradiations should be carrled out, with CE, 0RO
concentrations of 0, ~5 ppm and ~15 oppm. Three concentrations are
necessary because the corigin cannot be ugsed as a point in plets of
equation (V). For orgamicgs which do not photolyze, at least two sets of
irradiations should be carried out with CH,ONO comcentrations of ~5 and
~10 ppm.

%« Safety Consgiderations

Full safety precautions consistent with the known or unknown
toxic, mtagenic or carcinegenic hazards of the test compounds must be
taken. If the test compound is known to be hazardous or toxic, or if
there is a reason to believe that it 1s, thern handling should be carried
out in a hood with disposable gloves, and if the compound is a liquid it
should be ‘measured uging a variable micropipette with disposable tips.
Tsed gloves and tips shoﬁld be dispesed of according to safety regula-
tions. If the toxicity of a liquid compound is not a problem, a 10 pt
capacity Hamilton liquid s?‘riage may be used, but it should be cleaned
immediately after use by alternately drawing inm and expelling methanol or
some other appropriate solvent five to ten times and then completely dry-
"ing it by flo'wingl dry nitrcgen or pure air through the body of the
syringe. Similar precautions should be taken with hazardeus or toxic
gases or solids. Obviously, if the hazards or toxicelegical characteris-—
tics of a compound are not known, then the compounds should be treated as
if they are kpnown to be hazardous or toxic.

D. Data Analysis

The concentrations of the test compound and reference organic, as

determined by gas chromatography or some other suitable analytical
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technique, are used to pleot egquation (V). An ezample cf a plot of
equation (V) is shown in Figure 13 IZor irradiaticuns of three hydrccarbons
and ethane. Lesagt squares analyses of the slopes of these plots yield the
rate constants ratios kl/kz. The intercept with these compounds is zero
since they do not photedissocliate, but an intercept 1s observed 1f the
compound photcdissoclates or undergoes a light-induced wall loss.

The rate constant, kl, can then be caleulated from the slope of
equation (V) and the known value of k,, the rate comstant for the
reference compound. This rate constant can then be used to classify the
atmospheric reactivity of the test compound. In particular, its rate
constant can be compared with those for other organics to determine where
it fits relative to those on the reactivity scale, For exampie, if it is
determined.that compounds whiech react slower than ethane can be considered
to be unreactive, then i1f the valus of kl so determined is less than 2.75
x 10-13 cms molecule-l sec-l, the OH rate constant for ethane {(Atkinson,
1985), then the test compound can be considered to be unreactive by this

criterion.

E. Reference Qrganics

"These organics are chosen for ease of analyses and must have
accurately known OH radical rate constants. They should not photolyze
and, preferably, they should not react with 05 or N03 radicals., If the
reference compound doesffeact‘with 03 or KO, radicals, care should be
taken to assur: that sufficiently high levels of NO are present during the
experimental runs to suppress the levels of these species., In éddition,
the OH radical rate constant for the raference compournd should be similar
to that for the test compound, preferably to within a factor of two to
three. Table 1| gives a list of recommended reference organics, together

with their OB radical reaction rate coustants at room temperature.

F. Information to Be Reported

A Teport of the results should include for each test compound the
following:

a. The compound’s name, formula and physilical properties (boiling and

melting points).
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Table 1.

List of Several Organics for Which Accurate OH Radical Rate
Constants are Available, and which do not Thotolrze

1012 x k08
Organic (cm® molecule™t sec™!)?®
Ethane 0.28
n-Butane 2.5
Cyclohexane 74
Ethene® 8.5
Fropene b 26
2-ﬂethyl-%-butene 37
Isoprene 100

b

2At 298 K, from Atkinson (1985). :

These compounds react with 03 (Atkinson and Cartar 1584) an
are not suitable as reference compounds unless N0 is in large
exzcess of Dqe (This is geperally true with short reaction
times when excess NO 1s added.)

b.

2

i.

Thelchemical’s physical form usad during injection (gas or liquid
at room temperature), method of purification and-purity including
analysis of impurities).

The temperature during each run.

The name and formula of the reference organic used and the rate
comstant, kz, used in the data analysis.

The initial concentrations of the reference organic and test
compound, NO and CHBONO.

An indication of the analytical technique(s) employed for the
test and reference compounds.,

The data obtained (i.e., the concentrations o¢f the refersnce
organic ard test compound prior o and duriang irradiation, and
the wvalues of (t-to)-l in([reference organic], /{reference
organic] ) and‘(t-to)'l 1n([test compound]to/[tESE coé}ound]t).
Plots of equation (V) or, if the test compound does not
photolyze, equation (VI).

The wvalue cof kl/k2 and hence of kl determined by lszast squares

analysis from such a plot.
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3.

A discussion ¢f any special problams encountersd in  the
experiments employing the test compound, or zny speusial
procedures which had to be employed, and the results of any
wpesipendal "owtg which migtr refloct ocn S s.f.cuir"cy of the

vrlue of kl abtained.
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ABSTRACT

The experimental protocol for determining the rate constants for
reactions of hydroxyl radicais {(OH) with volatile organic chemicals (VOCs)
as develgoped by the University of Ca]ifc;nia-Riverside group is evaluated.
Limits of detection and precision are discussed. This protocel is to be
used as a measure of the ozone forming potential of a VOC; a compound
with a high OH rate constant also very often produces high levels of
ozone. Adaptations of the protocol for compounds containing halogen
atoms are suggested. The protocol may not be applicable for compounds
that do not produce ROz and HOp radicals such as carbon disulifide. Also,
compounds that are free radical scavengers such as phenol, benzaldehyde
and amines may not give high levels of ozone even though they may have a
high rate of reaction with OH radica1§. The long chained paraffins also
present problems with the protocol since the RO radicals produced after
reacting with OH radicals in air do not oxidize NO to NOz but instead
combine with the NO to form nitrates. When this occurs, it is recommended
that the protocol be compiemented with smog chamber experiments in order

to establish the reattivities of VUCs.




A Review of UCR Protocol for Determination of OH Rate
Constants with VOCs and Its Appnlicability to Predict
Photochemical Qzone Production

Introduction

An experimental protocol for determiﬁfng the rate constants for the
reactions of hydroxyl radicals (OH) with volatile organic chemicals (VOCs)
has been recently developed by the University of California-Riverside (1).
This protocol provides a basis for determining the photochamical reactivity
of organics in the atmosphere since it has been shown that‘the rate of
reaction of an organic with OH radicals could be used as a measure of an
organic compound’s ability to produce ozone under polluted stagnant
conditions (2). The reason for this is that the rate. of reaction of an
organic compound with OH radicals is normally the rate determining step.
This is demonstrated in the foilowing sequence of reactions:

(1) RH + OH > Hy0 + R
(2) R* + 02 - ROZ.

(3) ROp* +NO » RO® + NOp

(4} NOp + hv > 0+ NO

M
(5) 0+0p » O3

Reactions {2} thru (5) are very fast and under sunlight conditions the rate
at which ozone is produced (reactﬁén (5)) is dependent primarily upon
reaction {1). If reaction (1) is very fast, then ozone will also be produced
quickly. However, not all organic compounds will undergo the sequence of
reactions shown above. Therefore, not all organics will produce ozone

since its formation is dependent upon the free radical chain process shown

1




above. Alsp, some organics produce free radical scavengers which will
interrupt the chain and the compound wii: produce 1ittle or no ozone.

The protocol is based upon simuitaneously monitering the disappearance
rates of 2 test compound {T) 2a-d a reference .owpound {R) whose O rguctian

rata constant is already known.

k
{(6) T + OH +6 products

k7
{7) R+ Q0H =+ ©products

Kp
{8). T+hv =+ products

K
{(9) T +walls -+ 1loss to walls
where the Toss of T is defined by

I. d(T) =kg (OH) (T) + k' (7)
T :

and the loss of R is defined by’

~II. d{R) = k7 (OH) (R)
dt
where kg and k7 are the OH rate constants for the test'compound T and
reference compound R respectively. The ¥k = (kp *+ k) is the first order
photodissociation constant and/or wall loss of the test compound. The
integration and combination of the I and Il resuits in:
1 Tor _ k 1 R
Ty In = . + k!
1. e, Te E? =ty " Re *k

Hence a plot of (t-t,}"1 in (T/Ty) versus (t-ty)"! 1n (R /Ry) yields a
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straight line with a siope of kg/ky and an intercept of k'. The rate
canstant of the test compound, kg, is equal to the slope X k7. If k' =0
then Atkinson et al. (3) recommend evaluating kg by eliminating the time

dependence from III which reduces to:

Iv'in %= %Tn%
and again solving for kg by calculating the product of the slope and k7.
They note that use of regression analysis with equation IIl to solve for
the slope (kg/k7) and the intercept (k') places the most weight on those
data points collected in the eariiest part of the irradiation whare the
least amount of test compound has reacted. The}r results and those of
Edney et al. (4)rusing the same technique produced better regression
coefficients with Equatien 1V than those using £quation III.

The experimental details can be found elsewhera (1)}, However we
will summarize the basic procedures. Equation III {or 1V) requires that
the loss of reference compound and test compound be measured in the
presence of OH as a function of time. The reference compound should be
chosen with the following criteria: (1) should have an accurately known
room fémperatu}éurate constant which is approximately equal to the
anticipated rate of the test.compound; (2) should not photolyze (at wave-
lengths > 290 nm) or air oxidize; (3) should be sufficientiy volatile to
remain in the gas phase and not be adsorbed on the wa11s; (4) be accurately
measured by an available analytical technique; and (5) not reacf with the
test compoﬁnd, ozone, nitrogen dioxide, nitric acid, and nitrate radical.
(React}ons with 03 and NO3 can be prevented and ars discussed below.)

Similariy-the test compound ﬁust satisfy certainrcriteriarin order

to be a candidate for this protocol: (1) An accurate analytical method must
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be available fof making repeated mezasurements over a two hour period, and
{2) the Fates of loss by photo1ysis and wall losses are not much higher
than the Tess due to OH reaction [{kou.t) (OH) > Kpnotolysisle NOTE:
for compounds ;| -cnn have a3 very high sli~iniysis rate »n alternate pioce-
dure for generation of OH in the dark is available (5).

The OH is generated by the photolysis of methyl nitrite in the
presence of excess nitric oxide:

(10} CH3ONC + hy >  CH30 + NO

{11) CH30 + 02 >  HCHO + HO»

(12) HOz + O = MOy + OH -
The nitric oxide is added in excess in order to drive reaction {12) to
completion and to prevent ozone formation since the NO2 produced from
reaction (12) will also photedissociate.

{13} NO2 + hv > N+ O

M
(14) 0 +0p » 03

(13) O3+ N0 =+ NO2 + Q2
The NO 2lso prevents NO3 formatior which can in some cases react with the
test ;ompound.- | o

Experimentally, a 100 iiter light shielded Teflon bag is charged
with 2 ppm each of tast and reference compound, 5 ppm of nitric oxide and
10-15 ppm of methyl nitrite in zero air. The bag (two simultaneously 1in
our experiments) is placed in the irradiation chamber. Before the bag
cover is removed anc the lamps switched on the reference and test compound
are monitored for up to one hour. Thfs is used to establish analytical
preciéion and evélﬁate possibie ﬂa11 1dsses {ky). The irradiation is
then begun and the reference aﬁd'test compoﬁnds monitored for up to one
heur of irradiation. Pitts et al. recommend increasing the ratio of

4
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reference to test compound when the test compqundris nalogenated (1),
They have found that the halogen may be released after OH attack and
subsequently contribute competing non-OH removal processes. This gave

a rate constant for the test compound that varied with different canrcen-
trations of reference a&d test compounds. By increasing the ratio of
reference to test, the reference organic will scavenge the free halogen
and the rate constant measured will reach a stable value. ‘

In this report we will examine whether the UCR protocol is a valid
technique for measuring OH r%fe constants, what precautions must be
exercised to produce valid results, and the influence of error propagation
on the rate constant and its application to compounds to which the protocol
may not be applicahle.

Comparability of OH Protocol to Other Methods

Since its dévelopment the University of California-Riverside (UCR)
group has used this protocol fo measure OH rate constants for a number of
~volatile and semi-volatile organics for which absolute rate constants
have been reported, Comparison of UCR resuits with rates determined by
absolute rate methods at room tempefature and atmdsphéric pressura shows
they produce equivalent results within their respective experimental
errars (3, 6-9). The compounds tested represent a wide rangé of
characteristics. They include a1kanes,‘mon6 énd di-alkenes, aromatics,
chlorinated aromatics, alkynes, and a few miscellaneous chlorinated
compounds (trichloroethylena, allyl chloride, benzyl chloride, and
vinylidene chloride} (10). In addition we have recently determined the
OH rate constant for five compounds: acetylene, l,2~dichloroethane, 1,2-
dibromoethane, p-dichlorobenzene, and carbon disulfide. The detaijled

results of that stﬁdy are reported elsewhere (11). These compounds wersg
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studied primarily because EPA's Office of Air Quality Planning and Stan-
dards (0AQP3) needs to know if thay are mora, Tess, or ¢f eguivalent
reactivity with OH compared to ethane. Ethane is being proposed by 0AGPS
A0 De L cantiviny o fecenca compaund bolause i agrntivicy, % . <entra-
tions normally found in the atmosphere, is not sufficient to produce ozone
above .the National Ambient Air Quality Standard (NAAQS). Modeling and smog
chamber experiments have shown that ethane under usually observed ambient
levels cannot produce enough ozone to exceed the standard even upon pro-.
longed irradiations that may be encountered during multi-day stagnant
conditions. Compounds of equivslent or less reactivity than ethane are

not subject to regulation for control of photochemical ozone. All of
these compounds have reported OH rate constants close to that of ethane.
We found that acetylene, carbon disulfide, and p-dichiorqbenzene have
faster rates than ethane. Ethylene dichloride and ethylene dibromide

were found to have rates which are statistically indistinguishable from
ethane. The sixth compound studied, nitrobenzene, was not amenable to
determination by the UCR protocol. The reasons for this were that the
rate constant was low and.the precisiﬁg of the measurements were not

very good. Its rate was less than 1.2 X 10-13 cm3 molec~! s-1. The rate
we determined for acetylene (7.8 + 21%) X 10-13 cm3 molec-! s-1 {5 in
excellent agreement with the recently recommended rate of (7.8 + 25%} X
10-13 ¢m3 molec] -1 at atmospheric pressure and room temperature (12).

" The rates we determined for ethylene dichloride and ethylene dibromide

are (2.8 + 21%) X 10-13 cm3 molec-! s~1 and (2.4 + 20%) X 10-13 cm3 molec-!
s=1. Atkinson-(12) found only one report of these rate constants. They
are (2.20 + 27%) X 10°13 cmd molec-1 s-1 and (2.50 *+ 22%) X 10713 cm3 :

-

molec™! s-1 for CHoCICH,C1 and CHRBrCH,Br respectively (12). The rate -
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determined for p-dichlorobenzene was (4.3 +20%) X 10-13 em3 molec) s-1
which compares favorably with the single reported value of (3'2.i 6%) X

- 10-13 ¢m3 molec-T s-1 (12). The rate constant obtained for carbon
disulfide is (29 + 21%) X 10~13 cm3 moiec! s~1. This is in good agree-
ment with recently reported room temperature atmospheric pressure (in the
presence of oxygen) rate constants of (27 +22%) X 10-13 cm3 molec=l s-!
and (20 + 50%) X 10-13 cn3 molec-1 s-1 (13-14).

In summary, it appears that the UCR protbcol can be used to generate
room temperature OH rate constants for a wide range of compounds. The
results obtained in general produce results eguivalent to those obtained
by absolute methods (such as flash photolysis - resonance fluorescence
Iand discharge flow-laser magnetic¢ resonance). The method has been used by
five different laboratories (University of California, Riverside (UCR),
Atmospheric Sciences Research Laboratory (ASRL), Nerthrop Sefvices Incor-
' porated (NSI), Research Triangle Institute (RTI1), and University of
North Carolina (UNC) with good success and therefore does not appear to
be a difficult technique to use.

As a réesult of the application of the UCR protocol in the studies
mentioneﬁ abéve, we will present some additional recommendations for the
use of this protocol and re-emphasize some important.poipts-statéd in the
original protocol.

Limit of Detection of the OH Rate Constant and Pracision

As mentioned earfier UCR recommends using equation IV (the time
excluded method) for calculating the OH rate constant when possible (if
| it can be démonstrated by using equation II1 that photolysis and wail
reactions are not important). In such cases UCR, NSI, RT1, and UNC

obtained better regression coefficients using equation IV (4). We obtained
7




better correlations using equation III with those compounds for which
photolysis and wall 1033 was unimportaqt {acetylene, ethylene dibromide,
athylene dichloride, and the 16:1 ethane/p-dichlcorobenzene irradiations).
-igures 1 and 2 show the ddaca -7 Gue 27etyimue irauiaiiva pluicod Ly
both equation IlI and IV respectively. The respective correlation
coefficients are 0.960 and 0.830. Figure 3 illustrates the estimated OH
concentration-time profile for fﬁis experiment. As can be seen the OH is
decreasing exponentially with time; This also means that the test and
reference organics are likewise exhibiting the most rapid decrease early
in the irradiation. Thus, it is c¢ritical for calculating by equation III
that samples withdrawn from the reaction vessel {bag) for analysis be
accurately assigned their proper time {from the start of the irradiation).
Qur gas chromatographic analytical system was automatically controlled to
withdraw samples from the bags and inject at 3 minute intervals (+1 S).
The UCR, NSI, RTI, and UNC experimental apparatus &o not a2ppear to be as
precisely controlled. Most withdrew samples manually for analysis.
Under such conditions it is difficult to achieve accurate measurements
early in the irradiation where the concentrations are changing most
rapidly. Thus, their use of the time excluded calculation {equation 1V)
obviates the need to know the irradiation time associated with a-given
analyses. Therefore, we recommend that data coliected using the UCR
protocel bg analyzed by both equation III and IV (where applicable) to
determine best fit.

The UCR protocol states that tﬁe procedure can be used to determine
OH rates greater than 3 X 10-13 ¢m3 molec-1 s=1. This 1imit is defined
by the analytical precision of the method used to measure the test and

reference compounds. If the protocol is applied to a test compound for =
8




which no statistically significant loss is measured over the irrazdiation
period, an upper limit for the rate constant can be caiculated based on
the loss of the reference compound and the analytical precision of the
test compound. An example of this is cur experiments with nitrobenzene.
Qur analytical precision for nitrobenzene and ethane was_i-z.O% and +
0.39% respectively. Over a 70 minute irradiation we observed 2.66% loss
of ethane but no significant loss of nitrobenzene. If one assumes that a
decrease in concentration of nitrobenzene equivalent to 3 times the
anaiytical precision would be recognized as a significant leoss, then an
upper 1imit for the rate can be calculated from equation IlI.

1 2ppm _ 1 kg 2 ppm
Tomin_ " Z ppm-(0.0266)(Z ppm) - 70 k7 N Zppme(3 X 0.02)(Z ppm)

Solving for kg where ky = 2.74 X 10773 en® molec™! T an upper limit of
1.2 X 10-73 cm3 molec! s=1 is obtained. The only reported rate for
nitrobenzene is 1.3 X 10-13 cm3 molec-1 s-1 (12). |

Error analysis is not addressed in the UCR protocol. Some discussion
is warranted since the primary use of this procedure is to determine
whether a given VOC is sufficieﬁtly reactive to be considered for emission
control. Thus, the question may be ﬁsked: Is compound A more reactive
than compound B or vice versa? If compound A and B are reacted iogéther
using the UCR protocol, then the queﬁtion can be answered by the deter-
mination of the slope as-defined by equations IIl or IV. Regression
analysis can be used to determine the ratio kp_gu/kg-gy along with a
statistical measure of its random variation i.e. standard error. Thus, if
the error bar {standard error, 95% confidence interval, etc.) does'not
include 1.0 then compound A can be significantly ranked faster or slower

than B. If the error bar includes 1.0 then they must be classified
9




equivalent. This procedure can be very accurate since the selected
reference campound may be a benchmark compound such as ethane which
defines a classification point. The method is not subject to concentra-
iion calideation :urs since absolute concentrativns e act . equired;
only relative loss of compounds are measured. Determination oflabsolute
concentrations, either OH or reactant, is usuaily the largest source of
systematic error in absolute rate determination methods j.e. flash
photolysis-resonance fluorescence,

If the protocol is used to calculate an absolute rate constant, then
the error of the reference compound rate constant must be included. In
general the error of the reference compound rate constant will contribute
most to overall estimated error. The overall }ate of kg and its relative

standard deviation (rsd} is calculated by:

kg = {k7) (slope) = [(rsd)2k7 + (rsd)251°pe] RE

Thus, if a precisely defined rate for kg is needed, the reference compound
selected must have a rate with a commensurate small error bar.

Special precautions for halogenated organics

Cur last recommendation concerns the application of the protocol to
halogenafed compounds. Pitts et al. (1) caution that use‘of the protocol
with halogenated compounds may result in the release of halogen étcms
from the molecule after attack by OH. Free halogen can then attack the
reference and/or the test compound causing non-0H Toss of either or both
compounds. Preferential attack of either maj cause the plots of equation
I11 to become non-linear as the irradiation progresses. If the free
halogen attacks both test and reference compounds indiscriminately, then

no apparent effect may be seen in plots of equation IIl. However, if the

10




ratic of reference to test cempound is ingreased from 1:1 to where the
reference is in excess (f.e. 16:1} then the fres halogen will praferentialiy
react with the reference. This has the dual effect of (1) scavenging the
free halogen from reacting with the test compound and (2) inﬁreasing the
reference to free halogen ratio such that the loss of reference due to
ha1ogen attack is negligible compared to loss due to OH attack. NSI has
studied a group of chlorinated compounds using the UCR protocol and has
developed a procedure to extract a chlorine corrected OH rate constant
(10}, The procgdure reqﬁires that irradiations be conducted over a range
of reference to test compound ratios such that the ratio reflects a high
excess of reference to test compound. The data is plotted by setting y =

in ([R1p/ERJe)/1n ([T15/0T]e) and x = [T]g/{R], where

V. o {ta:son/mtzg _ @ %ﬁ .
and ¢ is the branching ratio, the halogen (X) released resulting from OH
attack on the test compound.

{16) QH +T > products + g X
The slope then is equal to o and the intercept is eﬁua] to k7/Kg..
'This method was used to evaluate our data for 1,2-dichloroethane, 1,2-
dibrdméethana, and p-dichlorobenzene. The branching ratios obtained along
with their associated 95% confidence intervals are: (1) ethylene dichloride
a= 0.05 + 0.10, (2) ethylene dibromide « = 0.86 + 0,97 and‘(3) p-dichioro-
benzene ¢ =0.20 + 0.16. Since the error bars include ¢ = o for ethylene
dichloride and ethylene dibromide, more experiments would have to be per-
formed to ascertain the possible release of free halogen. There seems to

be some indication that p-dichlorobenzene may be releasing some chlorine

-

>
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but further experiments would be required to confirm this effect, HNever-
theless, computation of kg/ky for ethylene dichloride and ethyiene dibronide
by equation IIT and ¥V indicates that neither compound is more reactive than

ethana; p-aich.gicaerzede 15 accord ng to calculative by ecuatrtun 27 and

Y significantly faster reacting than ethane despite the uncertainty in

*

the role of free chlorine.

Special Cases: The OH rate constant as a misleading indicator of VOO
reactivity

As outlined earlier the accuracy with which the OH-organic rate

constant may be used to indicate the ro]e(the VOC will play in ozone
formation is dependent on a number of factors. The key assumption is
that attack of the organic_by OH will lead to the formation of fres
radicals (RDp, HO2) which will oxidize NO to NOz with the subsequent
formation of oczone. If after attack by OH, free radicals are not formed
or the organic reacts with the OH reaction product (as a free radical
scavenger such as aniline) then the organic will produce less ozone than
expected. Also, the OH rate constant may over-predict the ;zone potential
of the VOC if the OH reaction product is removed by hetearogeneous
processes i.e. condensation to form aerosol. -

The OH rate constant may under-predict the ozone potential of a VOC
if the OH reaction produces more radicals than would be.predicted from
the initial OH attack. An example of this is the production of photolabile
compounds as a result of the initial OH-organic reaction. . Subsequent
photolysis of these products could produce more radicals leading to faster
NO-NO2 conversions with subsequent faster ozone formation rates. An-
example of this is acetylene which produces glyoxal upon reaction with

-

0OH radicals. h
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Lastly, to evaluate the overall ozone potential of a VOC, the rate of
reaction of the VOC with 03, NO3, and by photoiysis should be examined.
Reaction by these routes in addition to OH reaction can lead to radical
farmation (or chain termina@icn). Thus these processes could add to or
subtract from the OH rate categorization procedure. WNote: an indicator
of the importance of photolysis as a tropospheric sink may be revealed by
a positive y intercept (equation I1Il) when using the OH protocol. Also
if the VOC .absorbs radfation at wavalengths greater than 290 nm then the
possible role of photolysis should be evaluated. The photolysis rate may
be further avaluated by another procecdure (15).

Ultimately the use of the OH rate constant as a predictor for
ozone potential is a crude though fundamental first step in ranking a
VOC. To accurately assess whether an incremental change in emissions of
a given VOC will result in a 'significant' change in ambient ozone
concentration requires an understanding of not only the OH rate constant
but a thorough understanding of the products generated by the oxidation
and/or photolysis of that VOC. Also the chemistry of that VOC must be
assessed in conjunction with the composition and chemistry of the airshed
to which the VOC is emitted.

In the foliowing section we prasent some examples of compcuﬁds which
may be misclassified by'sole reliance on their OH rate constant. They
sefve to‘point out the importance of understanding the OH oxidation
products and their chemistry.

Carbon Disulfide

The OH rate constant for carbon disulfide was recently measured with
this protocol and feund to be {2.7 + 0.6) X 10712 cc molec-! s~ (14).

This makes CS2 more reactive than ethane by a factor of approximately 10,
13




However, it does not necessarily follow that CSz will generate any ozone
when irradiated in the presence of NOy. The reason for thic is that XCp
(KOp, ROz or other X0U2 radicals) must be produced to oxidize NO to NOp.
i action gatbway for €S, o anb e~ It has been suowio tlat rhe OH
reaction with CS2 increases with increasing pressure and incrzazes with
decreasing temperature. Also the (S2-0H reaction rate increases with

increasing pressure of oxygen. Presumably the following set of reactions

QCcurs:
‘ M
(17) OH +CSp =+ CSp OH
-

(18) CSZOH + Oz > CSz(GH}Gz'

The peroxide radical from reaction (18) has not been identified but its
decomposition products COS and SOz have been. We can therefore postulate
that the follewing is occurring.

(19) CSo(0H)02  »  HOp + €S20

(20) CSp0 + 0p » SOp + COS
This mechanism is compatiblé with the data of Sickles and Wright {16} who
observed ozﬁne formaticﬁ when €Sy was irradiated in the presence of NOy.
However, additional work is needed with this compound since the p?roxyl
product from reaction {18) is speculative as is the formation of HO» from
reaction {19). The ozone levels ohserved hy Sickles and Wright could be
a result of chamber artifacts or contamination. If additional smog chamber
work indicates that ozone is produéed from a CSp/N0y system, then the

. above mechanism is probably correct and CS2 must be classified as a

EaN

reactive VOC;
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Phencl, Benzaldehyde and Amines

It has been shown that some organic compounds can act as smog
inhibitors when added to a reactive system. In the photooxidation of
propene in the presence of N0y, the addition of phenol, benzaldehyde and -
aniliﬁe greatly reduced the rate of NO conversion to NO2 and thus prevented
significant ozone buildup (17)}. When benzaldehyde was added to a VGC/NOXI
system, almost all smog manifestations decreased (1ess PAN, HCHO, ozone,
HC reacted). However, eye irritation increased (18). All of these
compounds have high OH rate constants; phenol - 28.3 x 10-12, benzaldehyde
~ 11.9°x 1012 and aniline - 1,19 x 10710 em? molecule-l s-1 (12).

. These compounds presumably inhibit free radical formation. In the
case of phenol, the OH attack on the phenol molecule either occurs at the
OH substituent or on the ring.- If the former happens, the phenol doesn't
promote free radical reaction but produces a nitrcpﬁenoT. When the
aromatic ring is fractionated, apparently some free radicais are produced
but not enough to sustain the formation of ROz type radicals neceSsany
for NO oxidation. |

The photooxidation of benzaldehyde starts with the removal of the

- aldehydic hydrdéen since this is the weakest bond. Once this happens, a
rapid reaction with molecular oxygen occurs to produce a benzoyl peraxy
radical,

(21) 9CO* + 0p » OCOgz°
The radical will then react with NOp to produce peroxybenzoyl nitrate,
PCOoR03 (PbzN) or will oxidize NO to NO2 to produce a benzoyloxy radical
(9C05°). Thfs radical apparently decarboxylates to produce a phenyl
radical which results in the productioﬁ of o-nitrophenol after combining

with NO2 in air. Thus, benzaldehyde acts as a sink for NOy and causes -
15




the chain lenath for the photooxidation reactions not to be very long and
little ozone is produced. However PBzN is a strong eye irritant and
probable phytotoxicant which in itcelf is not desirable in ambient air.
Also preliminary Ames test data show PRzN has an approx’:iaiy U J7ia
dreater mutagenic activity than PAN.

Carter and Atkinson (19) have recently determined the incremental
reactivity {the effect on ozone production caused by the addition of the
organic to a hydrocarbon surrogate-NOy-air mixture designed to represent
the current composition of urban air) of benzaldehyde and found this
reactivity to be negative with all emission and VOC/NO, ratio scenarios
including 2 multi-day modeiing scenario.

The photooxidation of amines proceeds thru the abstraction of a
hydrogen both from the C-H and ﬁ-H bonds. The fate of the RNH radical is
not known., For the dimethy! amine, nitrosamine, nitramine and methyl-
methylene amine are produced. .

It unclear whether these compoundg will produce ozone upon prolonged
irradiation. Diethyl hydroxyl amine (DEHA) for example has been precposed
as a smog inhibitor (20). Meicklen has shown that the addition of DEHA
to a‘photochemic§11y reactive system can effectively control the photo-
oxidation products. Product formation especially photochemically prdduced
ozene c¢an be inhibited as Tong as DEHA is present. This approach seems
to work for first day irradiations as long as the DEHA persists. However,
upon prolonged irradiation, both ozone and PAN are produced as products
from DEHA. Also, the addition of DEHA to a reactive system produces
mutagenic products (21).. In ‘the case of DEHA, one of the degradation
products js acetaldehyde which is a good precursor for peroxyacetyl

nitrate (PAN)}, a moderately strong mutagen {22). .
15




Long Chained FParaffins

Long chained paraffins such as those used for printing oils (>Ci15)

1 -1

react quickly with OH radicals (kOH = 1.3 X 1071} cc motee~! sac-i.

Howaver, the results of the envircnmental chamber-experiments performad

by Battelle are ambiguous (23). Some of their data suggest that the

printing oils produce more ozone than ethane while some others produce

less ozone than aethane. Thus, these Tong chain paraffins appear to be of .

borderline reactivity. Since those compounds have a high kgy value, why

do they not produce high levels of ozone? The probab]e'réason is due to

the following set of reactions:

(22)

(23}

(24)

(25)

(26)

02
02
Cishn0" > HOCygH300;°
HO C15H3002 + N0 » a'HOC15H300N02 + (1-a')C15H300' + (1-a‘)N02

0y
HO CqygHg3g0°  »  bifunctional group products + "0,

The_majof differences between the hiéher molacular weight paraffins and

the lower paraffins is the formation of stable nitrates. Rather than

oxidizing the nitric oxide to NO2 (as with reaction 3), the peroxy radicals

réarrange to produce alkyl nitrates. This is an extremely important

factor since the formation of a nitrate serves both as a frae radical

removal process as well as a NOy removal process, Carter and Atkinson

{19) estimate that as much as 43% of the radicals form nitrates.

17




Multi-day Effects

The UCR protocol was designed to measure the kpy rate constant of a
VAG. A VOC's reactivity in terms of ozane formed per amount of VOC
ceacted, howavor 45 yevioucly note. | i1] depend upon the ~hemivay
structure. The VOC/NOy ratio and length of irradiation is also important.
Reactive olefins such as trans-2-butene or the terpenes will at high
VOC/NO, ratios (>20/1) produce very little ozone. At high ratigs, ozone
is produced very quickly but the ozone quickly reacts with the olefins
and 1ittle or no ozone remains, Since N0y is also depleted through nitric
acid and some peroxy acyl nitrate formation, there is insufficient NOy to
sustain ozone formation and subsequent buildup. Unless additional'ﬁﬁx
is added to the system, further exposure to irradiation (suniight) similar
to multi-day exposures will not produce additional ozone.

The slow reacting organics such as propane and butans show the
opposite effect. In Tow VOC/NO¢ ratios {<4/1) little or no ozone is
produced on the first day of irradiation. The reason for this is that at
low ratios, there are insufficient HOp and RO2 radicals to convert all of
the NO to NO2. As long as NO is present, 1ittle ozone can be produced.

" However, as irradiation pfcceeds with the air-mass moving downwind, the
VOC/NOy ratio begins to increase due to the shorter lifetime of NCy
relative to the VOC. When this happens, usually late in the day, the
solar intensity is decreaéing and 1ittle ozone can be produced. bn the
second day conditions are more Tavorable for ozone formation. Sufficjent
HO2 and ROz radicals are produced to sustain NO oxidation and ozone
buildup will occur. Similarly, c¢ompounds that are free radical scavengers
such as diethyl hydroxyl amine will also give rise to ozone upon prolonged

irradiation encountered in multi-day exposures.
18




The favorable aspect of these observations is that ozone formation
P

is curtailed until late in the afternoon or the next day. If curtailed,
only the downwind area will be exposed to the ozone. This may not be a

problem in some geographical areas. If ozone is delayed the second day,

sufficient dilution will occur to reduce and spread the ozone over a
larger area. If the dilution is sufficiently great, little ozone 1is
observed on subsequent multi-day irradiations.

Concluding Comments and Recommendations

It is apparent that there are a significant number of compounds that
are not amenable to this protoco].' However, it is also apparent that
these exceptions are usually compounds containing hetercatoms or are very
high molecular weight compounds. We recommend that if there are any
doubts concerning the reactivity of a specific compound either because of
its struéture or because it contains dissimilar atoms, then smog chamber
experiments should be pefformed. These experiments involve a comparison
of the photooxidation of a known concentration of ethane with NOy in one
chamber with the photooxidation of the test compound and NJy in another
chamber. By comparing the amount of ozone produced in both chambers,
repeating the experiments with'the compounds and chamber exchanged, the
reactivity of the compound under consideration will be established.

This approach was recently tested with acetylene (24). Acetylene
was found to have an OH reaction rate constant approximately three times
that of ethane. We were uncertain that the reactivity of acetylene was
greater than that of ethane because the mechanism for the photooxidation
of acetylene is considerably different than that of ethane. The side
by side experiments conclusively proved that acetylene éroduced more

ozone upon photooxidation than ethane.
19




It shoulc 2%sc be ncted that reactivities measured with the Koy
protocol are on a molar basis. The rate constant is in cc motecule-is-1
i.8., the size of b2 molecule 15 not considered. Ordinarily, this does
not present an, croblems sisnce ong is usually corcerned with me huiistic
relaticnships. However, the size of the molecules may become important
when control strategies are considered. For example, 1 ppm of a Cis
compound (such as the printing ink oils) contain many more‘atoms than a
€3 compound such as propane. Therefore, on a molar basis the Ci5 organic
will be much mora reactive (if we assume that the kgy values are the same).
che§er, on a weighs basis; the €15 would be considersd less reactive
sinca many of the carbons, as noted sarlier, will be involived in nitrate
formation. When carrying out an assessment of reactivities for the
purpose of reguiatory action, reactivities in terms of mass emitted must

be considered.

20
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\%%‘ %V WEST VIRGINIA
A@‘ R MANUFACTURERS ASSOCIATION

June 5, 1920

HAND DELIVERED

West Virginia Air Pocllution
Control Commission

15528 Washington Street East

Charleston, West Virginia 25311

ATTENTION: Mr. G. Dale Farley, Director

Re: Comments on Rules Regarding Emissions of Vclatile
Organic Compounds from Storage of Petroleum in
Fixed-Roof Tanks, Bulk Gascllne Terninals, and

Petroleunm Refinery Sources, Proposed April 10, 1990

Dear Director Farley:

Enclosed, please find for f£iling the comments of the West
Virginia Manufacturers Association on the rules governing emissions
of volatile organic ccmpounds from storage of petroleum in fixed-
roof tanks, bulk gasoline terminals, and petroleum refinery
sources, proposed as amendments to Series 21, 23 and 24 on April
10, 1990 by the Air Pollution Control Commission. Thank you for
vour consideration of these comments, and please contact me if you
have any questions.

Jco/bif

Enclosure




COMMENTS OF THE WEST VIRGINIA MANUFACTURERS ASSOCIATIOH ON
ST - -~ . PROPOSED AMENDMENTS TO VOC REGULATIONS )
- ' 45 CSR SERIES 21, 23, AND 24

A. INTROQDUCTION .
On April 123, 1950 public notice appeared in the State

Register announcing the filing on April 10, 1990 of propeosed
amendments of the West Virginia Air Pollution Contrel Commission
{("Commission") to the regulations regarding emissions of volatile
organic compounds ("VoC") from fixed roof tanks (45 CSR 21), bulk
gascline terminals (45 CSR 23), and petroleum refinery socurces (45
CSR 24) (collectively referred to as the '"proposed rules" or
"proposed VOC rules™"). Pursuant to this notice, the West Virginia
Manufacturers Asscclation ("WVMA"} files these comments concerning
the proposed rules. The WVMA represents a broad cross-section of
West Virginia‘s industrial sector. These comﬁents on the proposed
VOC rules are intended 1in the tradition of the active and
supportive role that the WVMA has taken regarding the attainment

of ambient air quality standards in West Virginia.

B. GENERAL COMMENTS
1. COMMISSTON MUST FL E IGUIT N

DEFIN ON OF THE "T VO OR! I OMPOUNDM
UND CTIONS 45=-21-3.25 =23-3.20, AN
45=24-3.27

The proposed rules would amend the definition of the term
"Volatile Organic Compound" in each of the affected regulations to
include any organic compound which participates in atmospheric
photochemical reactions, excluding several compounds determined to

have negligible effect on photochemical activity. See Sections 45-




21-3.25; 45—23—;.20; 45=24=-3.27. This proposed amended‘definitioh
créateé’a'degféé of uncérﬁéiﬁtfﬁwﬁich ;ag A&ﬁ‘ﬁre;ént‘ﬁﬁder tﬁé
former definition of the term "volatlile organic compound," which
included any compound of carbon having a vapof pressure greater
than one-tenth millimeters of mercury at standard conditions
excluding carbon nonoxide, carbon dioxide, carbonic acid, metallic
carbides or carbonates, and ammonium carkonate.

Furthermore, it is not clear from the proposed rule what

effect the Commission intended for the last sentence of the

proposed definition, which states, "Where such a method also
inadvertently measures compounds with negligible photochenical
reactivity, an owner or operator may exclude these negligibly
reactive compounds when determining compliance with an emissions
standard." (emphasis supplied). This language implies that, in
addition to those compounds listed, other compounds may also be
excluded from the definition of "volatile organic compound" if
shown by an approved test method to exhibit negligible
photochemical reactivity. However, the language chosen by the
Commission to express this highly practical exclusion is
susceptible to nisinterpretation as applying only to compounds
which are "inadvertently measured.”

The WVMA encourages the Commission in defining the term
"volatile organic compounds," to retain the requirement that an
organic compeound must exhibit a vapor pressure of greater the one-
tenth millilineters of mercury-at standard conditions, excluding

carbon monoxide, carbon dioxide, carbon acid, metallic carbides or




garbonates, and ammonium carbonate._xThis reguirement would provide

" an .objectiGé. stéﬁdagd -ﬁpéﬁw'whicﬁ méﬁufécéu&es‘ could réadiiyr‘
determine whether a given compound’s participation in atmospheric
photochemical reactions is '"negligible.% In éddition, the last
sentence of the definition of the term "volatile organic compound"
should be changed to state that "other organic compounds may be
excluded when determining compliance with an emission standard if
shown to exhibit negligible photochemical reactivity as measured
by an approved test methed."™ In this way, the definition would
clearly reflect the Commission’s intent that, in addition to the
organic compounds specifically 1listed as negligible, other
compounds might also be excluded from regulation as VOCs if shown

te also exhibit negligible participation 1in atmospheric

photochemical reactions.

2. THE TERM “VAPOR CONTROI. SYSTEM'" SHOULD BE DEFINED
CONSISTENTLY IN SECTIONS 45-21-3.26, 45-23-3.19 AND

45-24-3.26, AND SHOUILD BE MODIF o ECT
TECHNOLO POSSIE TY _OF PREVENTING 100% QF

VOC EMISSIONS.

The +term "vapor control system™ is defined in the
proposed VOC rules for bulk gasocline terminals (Section 45-23-
3.19) and petroleum refinery sources (Section 45-24-3.26) as "a
system that prevents release to the atmosphere of volatile organic
compounds emitted during the operation of any transfer, storage,
or procass eguipment." The proposed VOC rule for fixed roof
storage tanks (Section 45-21-3.26), however, defines the same term

as "a device or method that collects volatile organic compound




emissions from the storage vessel (flxed roof tank) and prevents
thelr release to the atmosphere. This 1ncludes but is not 11m1ted
to, wvapor/ligquid absorption, and thermal oxidation." In the
interest of regulatory consistency, and because‘the Commission has
indicated no reason why the meaning of the term "vapor control
system" should vary as applied among fixed roof storage tank, bulk
gasoline terminal and petrdleum refinery sources, the WVMA requests
that the following definition of the term “vapor control system”
be adopted by the Commission for each of the above-mentioned
regulatory provisions:

"Vapor Control System" means a device or

method that collects veolatile organic compound

emissions from any transfer, storage or
process eguipment, and limits their release to

the atmosphere. This includes, but is not
limited to, vapor/ligquid absorption, vapor
compression, vapor cooling, vapor/sclid

absorption, and thermal oxidation.

This definition is based upon the more objective,
unambiguous language of the "vapor control system" definition found
in the proposed VOC rule regarding fixed-roof storage tanks
(Section 45~21~3.26). However, the specific reference to "fixed-
roof storage tanks" in Section 45-21-3.26 would be deleted in favor
of the language above, in order that the definition would be
equally applicable to fixed-rocof storage tanks, bulk gascoline
terminals, or petroleum refinery sources.

Furthermore, in.describing'the'technological.capabilities
of a "vapor control system," the definition advanced by the WVMA

would substitute the phrase "limits their release to the




aemosphere" for "Q;events thelr release to the atmosphere. ThlS
change is requested in recognition of the fact that even the most
advanced forms of vapor control technologies may be incapable of
removing 100% of VOC emissions. Use of the‘word Mlimits" or
"limitation™ is thus consistent with the Commission’s intent that
"vapor control systems" be utilized to gcontrol or 1limit the
emission of VOC’s to the extent which is technologically possible.
See Sections 45-21-1.1, 45-23-1.1 and 45-24.1. It is =also
consistent with the definition of “wvapor recovery system" found in
the U.S. EPA’s regulations at 40 CFR §501 in connection with the
regulation of bulk gasoline terminals ("any equipment used for
containing total organic compounds vapors displaced during the
loading of gasoline tank trucks") (emphasis supplied). Conversely,
use of the word "prevents" or "prevention" would suggest that vapor
control systems would be expected to completely eliminate emissions
of VOC. Such a standard would be impossible to meet.
3. HE co SSION SHOULD oT DELE PROVISTONS
ENTLY CONTA SECTION 45=21-4.4 =23-=
4.4 AND 45-24-4.4 WHICH PROVIDE FOR PETITIONS BY

OWNERS AND OPERATORS OF COVERED SOURCES FOR THE
GRAN Q TIONS ON A CASE-BY-CASE BASIS.

Presentlf, the regulations covering VOC emissions from
fixed~roof sterage tanks (Section 45-21-4.4) bulk gascline
terminals (Section 45-23-4.4), and petroleum refinery sources
(Section 45-24-4.4) specifically recognize the need for case-by-
case consideration of whether individual sources should be exenpt
from all or part of the regulatory provisions on VOC emissions
applicable to such source. These regulations allow owners and
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operators of individual sources to petition the Commission for
—,exéﬁptién»from ééﬁliéﬁbig-vbc eﬁkééiéﬁ;éiénﬁaréé.u Thevcéﬁﬁiséién
is then empowered to grant such petitions upon a sufficient showing
that applicable VOC enisslon standards are technologically
infeasible as applied %o the specific fixed-roof tank, bulk
gasoline terminal, or petroleum refinery sources. These petitions
are required to include detailed analysis of proposed alternative
VOC emission controls, plans for reduction of VOC emissions from
related sources not covered under the VOC rules, and schedules for
implementation of these proposed contrels. The present VOC rules
also allow the Commission to revise or terminate exemptions granted
pursuant to such petitions at any time a given exemption is deemed
unwarranted.

The WVMA considers the present regulatory provisions for
exemption from the VOC emissions standards as both consistent with

the legislative purpose of W. Va. Code §16-20-5, and essential to

a flexible and balanced regulatory approach in West Virginia. The
fact that such petitions are considered by the Commission on a
case-by-case basls, along with the other procedural reguirements
of the present provisions provide sufficient protection of ambient
air gquality to comply with federal requirements of the state
implementation plan ("SIP"). The WVMA urges the Commission to
leave these provisions for case-by-case exemption from VOC
standards in place until all other alternatives for reduction of

VOC emissions have been exhausted.




4. THE PROPOSED PROVISIONS OF SECTIONS 45-21-4.4, 45-
n23=4.4, AND. 45-24-4.4 REQUIRING - THAT,  ONCE
REGULATED, A SOURCE REMAINS SUBJECT TO VOC RULES
DESPITE LATER FATLLING WITHIN AN EXEMPTION TEVEL,

SHOUILD ELIMIN D.

The WVMA strongly urges the Commission to delete the

"once covered, always covered" provision of the proposed VOC rules,

where it is stated:

(Sections

If a source becomes subject to any requirement
in this regulation because it exceeds an
exemption level, the source shall continue to
be subject to all applicable reguirements,
regardless of whether the source falls below
the exemption level in the future.

45=21-4.4, 45-23-4.4, and 45-24-4.4).

The WVMA objects to this proposed provision on the basis

that it overreaches the statutory authority of the Commission by

regulating various transfer, storage, and process equipment without

regard to whether such sources pose any significant threat to

ambient air concentrations. In addition, implementation of this

rule would cause the Commission to divert its limited resources to

the regulation of a number of sources which pose little or no

threat to

ambient concentrations.

5. Q E_T S WITH DOUBL NHTERNAY, FLOATING
COF SHQ QT BE _SUBJECTE T THE AM

MATNTENANCE, TINSPECTION, REPORTING AND TESTING

B REMENTS GE S WITH SINGLE S

INTERNAT FIQATING ROOFS.

As is the case under the present regulations regarding

storage tanks with internal floating roofs, the proposed rules for

Series 21 do not distinguish between single seal and double seal




internal floating roofs. Thus, under the proposed rule, the “;.

maintenance ré@ﬁiﬁémehéé of ' Section 45-21-4.2 and 4.3, the
inspection requirements of Section 45-21-7.1, the repcrting
requirements of Section 45-21~7.2, and the testing regquirements of
Section 45-21-7.3 are presumably the same for double seal internal
floatation roof tanks as for single seal internal floatation roof
tanks.

The proposed rule thus fails to take account of the
significant safety and maintenance benefits associated with double
seal internal floatation roof tanks or the difficultly of
inspecting the secondary (inside) seal without emptying the tank,
thus taking it out of service. This is in stark contrast to U.S.
EPA regulations on the maintenance, inspection, reporting, and
testing requirements of double seal internal floatation roof tanks,
found at 40 CFR §60.1123b(a)(3). For exanple, the Federal
regulations require that primary outside double seal tanks put into
service or modified after July 23, 1984 be visually inspected every
five years, or when eﬁptied, as opposed to the annual inspection
required for single seal tanks. See 40 CFR §8§60.113b(a)(3)(i);
60.113k{(a){(2). Furthermore, the secondary seal of a double-seal
tank need only be inspected every 10 years or when emptied, unless
the secondary seal is otherwise found to contain holes or leaks.
See 40 CFR §60.113(b)(a)(4). Indeed, it should be noted that,
unlike +the federal regulatigns, the zrules proposed by the
Commission for Series 21 fail to differentiate storage tanks on the

basis of when a given tank was modified or placed into service.




.See 40 CFR §§60.111(a); 60.111(b).

| For these réésong, the ﬁVMA ufdes fhe Coﬁﬁiééion fo
exenmpt double seal internal floatation tanks from the maintenance,
inspection, reporting, and testing requirements of Sections 45-
21-4.2 and 45-21-7.1 gt. seqg. of the proposed rule, or toc propcse
alternative rules more appropriate to such tanks, such as those in

similar federal rules.

6. IHE DEFINITION OF THE TFERM "GASOLINE" UNDER THE
PROPOSED FOR _BULK GASQLINE T NAT.S SHO B
C F o] T DES COF o
0 c 2 (8)5) DB S.

The term "gasoline" is defined in Section 45-23-3.12 of
the proposed regulations as “a petroleum distillate having a Reid
vapor pressure of 27.6 kPa (four (4) pounds / sqguare inch) or
greater which is used as a fuel for internal combustion engines.”
This definition of "gasoline" could be misconstrued as extending
to the storage of lighter grade petroleum products, including dry
gas, propane, propylene, and butanes. This result is inconsistent
with the U.S. EPA’s standards of performance for new stationary
sources for bulk gasoline terminals, which apply specifically to
"the total of all the loading racks at a bulk gascline terminal
which deliver liquid product into gascline tank trucks." 40 CFR
§60.500(a). This result also ignores the stated scope of Series
23 of the Commission‘s regulations, which states that "It is the
intent of the Commission that all persons engaged in the operating
of bulk gascline terminals and Ehe appurtenant eguipment necessary

to load tank trucks or trailer compartments control the emission




of veolatile organic compounds through the applicatiqp of reasonably
availagie contfél technology.ﬁ (Section 45-23_1.1}‘-= V

For these reasons, and because of the insignificant
contribution to total VOC emissicns which are posed by the loading
of these lighter grades of petroleum products into tank trucks, the
WVMA enccourages the Commission tc amend the proposed definition of
the term "“gascline" in Section 45-23~3.12 to make it clear that
lighter grades of petroleum products, including dry gas, propane,
pggpylene, and butanes, are excluded from the definition of

"gasoline."
7. QPQ E CONCERNING BU GASOLINE TE NALS
SHO . c T LOW ISC G F
GASOLINE TC SEWERS CO I G OTL/WATER SEPARATOR!
Section 45-23-4.3 prohibits all discharges of gasoline
into sewers. This provision must be clarified by prohibiting the
discharge of gasoline into sewers except where the sewer is
connected to an olil/water separator or other waste water treatment
unit. In this way, the rule would fecdgnize the widely accepted
and environmentally sound practice of mitigating the escape of
gasoline to the air after accidental spills by washing the spilled
gasoline into sewers equipped with treatment units. Indeed, the
Commission has recognized the need for discharges into sewers with

oll/water separators in the context of petroleum refineries. See

Sections 43-24-3.28 and 45-24-4.2.

10




C. CONCLUSTION

The WVMA appreciates the opportunity to comment on these
regulations, and trusts that our comments will be given due and

deliberate consideration.

Submitted June 5, 1990
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%, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 JR REGION 11l :

$ 841 Chestnut Buiding
Philadelphia. Pennsylvania 19107

o,

: JUN 11990
Mr. G. Dale Farley, Director
West Virginia Air Pollution Control
Commission
1558 Washington Street, East
Charleston, West Virginia 25311

Dear Mr. Farley: .

In response to your request for EPA review of the draft VOC
regulations being corrected pursuant to the November 1, 198% SIP
call, we have prepared the following comments. Please enter these
comments as part of the pubklic hearing record.

FIXED ROOF TANKS

§45-21~-1 GENERAL

1.1 TFor «clarity the Scope should also include the
applicability level. The affected facilities are fixed
roof storage tanks with capacities greater than 150,000
liters containing petroleum liquids with a true vapor
pressure greater than 10.5 kPa.

1.4 This regulation shoulad become effective upon
promulgation.

§45-21-3 DEFINITION _

3.25 The definition of VOC should be amended to include the

d following compounds exempted by EPA on January 18, 1989
(54 FR 1987):

(1) Dichlorotrifluorocethane (HCFC-123)
(2) Tetrafluorocethane (HFC-134a)

{3} Dichleorofluoroethane (HCFC-141b)
(4) Chlorediflucrocethane (HCFC-142b)

The fourth sentence should also be amended to read as

follows: For purposes of determining compliance with

emissions limits, VOC will be measured by the EP2
—_ approved test methods.




§45-21-4 CON”ROL AND PREVENTION OP EMISSIONS

4.lb) West Vlrglnla Alr Pollutlon Contreol Conm1551on (WV
APCC) should amend this sub-section to read, "The
source has been equipped with an approved vapor
control system capable of achiéving 85% emissions
reduction.”

4.2b) {2) WV APCC should add the word "support" following roof
leg¥, to keep this sub-section consistent with the

entire requlation.
§45-21~-7 INSPECTICN, REPORTS, AND TESTING

7.1b} WV APCC should add the phrase "or once per year" at the
end of this sub-section.

7.4 Any revisions to this sub-section (i.e., test precedures
and reporting instructions) should be submitted to EPA

as a 8SIP revision.
§45-21-8 COMPLIANCE PROGRAMS

This section is not acceptable to EPA, because it would not
be federally enforceable. Refer to enclosure 1, Compliance
Schedules for Volatile Organic Compounds (VOC's), which states
that sources have one year to comply, from the date of the

regulation change.
§45-21-11 TINCONSISTENCY BETWEEN REGULATIONS

EPA cannot approve this section, and recommends that this
section be deleted.

BULK GASQLINE TERMTINALS

WV APCC needs to develop regulations to require that all tank
trucks loading and unloading at bulk gasoline terminals use vapor
recovery systems, and be certified leak-tight by bulk terminals.

These regulations should be developed pursuant to the CTG

entitled, "Contrel of Volatile Organic Compound Leaks from Gasoline
Tank Trucks anhd Vapor Collection Systems." (EPA-450/2-78-051).

§45-23-1 ' GENERAL

1.4 This regulation should become effective upon
promulgation.




§45-23-4

DEFINITION

The definition of VOC should be amended to include the
following compounds exempted by EPA on January 18, 1989

(54
(1)
(2)
(3)
(4)

The

FR 1987):
Dichlorctriflucrcethane (HCFC~-123)
Tetrafluoroethane (HFC-134a}
Dichloroflucroethane (HCFC-141b)
Chlorodifluorcethane (HCFC-142b)

fourth sentence should also be amended to read as

follows: For purposes of determining compliance with
emissicons limits, VOC will be measured by the EPA
approved test methods.

CONTROL AND PREVENTION OF EMISSIONS

4.2(a) (1) As specified in the CTG entitled "Contrecl of

§45-23-7

7.3

7.3

§45-23-8

Hydrocarbons from Tank Truck Gascoline Loading
Terminals" (EPA-450/2-77—-026), WV APCC should amend
this sub-section to read, "an approved adsorption,
absorption, compression or condensation system
which processes and recovers vapors and gases from
the equipment being controlled capable of achieving
90% emissions reduction."”

REPORTS, AND TESTING

(a)

(b}

(c)

WV APCC should amend line two of this sub-section
to read, " ... sampled and analyzed in an EPA
approved manner such that the ...."

WV APCC should amend line three of this sub-section
to read, "... shall be computed using accepted

engineering practices and in EPA approved manner
n

- ..

WV APCC should amend line three of this sub-section
to read, "... EPA approved manner ."

COMPLIANCE PROGRAMS

See comments under §45-21i-8.

§45-23-11 INCONSISTENCY BETWEEN REGULATIONS

EPA cannot approve this section, and recommends that this
section be deleted.




PETROLEUM REFINERY SOURCES
§45-~24-1 GENERAL

1.4 This regulation should become effectlve upon
promulgation.

§45-24-3 DEFINITION

3.27 The definition of VOC should be amended to include the
following compounds exempted by EPA on January 18, 1989
{54 FR 1987): )

{1) Dichlorotrifluoroethane (HCFC-123)
(2} Tetrafluoroethane {HFC-134a)

{3) Dichlorofluorcethane (HCFC-141b)
(4) Chlorodifluorocethane {(HCFC-142b)

The fourth sentence should also be amended to read,
"ror purposes of determining compliance with emissions
limits, VOC will be measured by the EPA approved test
nmethods. '

§45-24—-4 CONTROL AND PREVENTION OF EMISSIONS

4.2(a) WV APCC should amend this sub-section to read,
"Provide approved covers and seals on all separators
and forebays, and,"

4.3(b) WV APCC should amend this sub-section to read as
fellows: "Preventing emissions of volatile organic
compounds from a process unit or vessel [unless]
untili ..M

§45-~-24-7 REPORTS, AND TESTING

7.1 WV APCC should amend the third line of this section to
read, " .....to conduct or have conducted ERPA approved
tests to determine the compliance of such ..."

§45-24-8 COMPLIANCE PROGRAMS

See conmments under §45-21-8. In addition, WV APCC needs to
add SpelelC requirements as suggested in the control
technique 'guideline entitled "control of Refinery Vacuun
Producing Systems, Wastewater Separators and Process Unit
Turnarounds" (EPA-450/2-77-025). This provision should
specify the timetable for compliance, to include the dates
for ordering, receiving, installation, and start-up of
necessary eguipment.




§45~24-10 INCONSISTENCY BETWEEN REGULATIONS

EPA cannot approve this section, and recommends that this
section be deleted.

We appreciate the cpportunity to review and comment on these
draft regulations. Shcoculd you have any questions regarding our
comments, please feel free to call me at (215) 597-%075 cr your
staff may contact Ms. Jacgueline Lewis at (215) 597-6863.

Sincerely,

DAt Vs

Marcia L. Spink, Chief
Alr Programs Branch

Enclosure




CNCLOSURE

UNITED STATES ENVIRCNMENTAL PROTECTION AGENCY

m :; Office of Air Quality Planning and Standards

Research Triangle Park, North Carolina 27711

MAR 1§ 1389

MEMORANDUH

SUBJECT: Compliance Schedules for Volatile Organic Compounds
(Voc’s) L

FROM: John Calca
Air Qualit

John Seitz, Director
Staticonary Source Co

ance Divisig
TO: David XKee, Director

Alr and Radiation Division, Region V

We nave reviewed your memorandum dated December 7, 1988
regarding two issues on compliance schedules for VOC’s., The
first issue pertains to U.S. Environmental Protection Agency’s
(EPA‘s) continuity policy, which requires that each source comply
with an existing State implementation plan (SIP) until the new or
revised SIP is met. As you stated in your memorandum, this
policy has been {and continues to be) a key feature of EPA’s
implementation of Part D of the Clean Air Act. This memorandum
reaffirms EPA’s intention of supporting and maintaining this
policy, particularly in light of the post-~1987 SIP calls and
correction .of VOC deficiencies and deviations.

The second issue pertains to a source’s need and/or request e b
for additional time to comply with the revised VOC regulations.
You proposed two approaches for extending compliance schedules
for corrected VOC rules.

The first approach would not grant any additiconal compliance
time gxcept through the delayed compliance order (DCO) process.
(Under the DCO process, a source may reguest up to an additional
3 years to comply with a VOC regulation.) We recommend this -
approach (i.e., immediately effective rules with case-by-case
DCO’s) when the changes are trivial or sinply clarify previous
interpretations and do not impose significant new, additional
burdens on sources that were otherwise in compliance with the
approved SIP. (Sources not in compliance with existing
reguirements should not be allowed additional compliance time,




B - A

b e, s

and instead should be handled through a traditional compliance
approach.) In addition, when a rule change affects only part of
a source category or the State cannot document how the change
will affect sources, the rule should be 1mmed1ately effective
{and the DCC process is appropriate).

However, this first approach (no additional compliance time)
nay be unduly restrictive in circumstances where previously
exempted sources are newly regulated, or where sources that
previously complied with the approved SIP now require major
process changes and/or major capital expenditures to comply.

In these instances, we recommend the second approach of setting a
"presunptive norm" compliance schedule of 1 year or less (from
the effective date of the revised rule). However, under this
second appreoach, the State is obligated to clearly demonstrate
that these circumstances exist for all sources eligible for this
"presumptive norm."  The "presunmptive norm" compliance time
frame would not necessarily apply to an entire source category.
In this case, the state’s regulation allowing the "presumptive
norm® would need to clearly specify that portion of the source
category affected. Conversely, the regulatlon would need to
clearly specify that the other sources in the category have an
irmediately effective compliance date (i.e., the DCO 18 the only
route available for an extension).

Under the "presumptive norm" approach, we also agree with
your suggestion that any source requesting additional time beyond
the 1 year would be requlred to apply for a DCO, rather than
submitting.a rule revision. If a DCO becomes necessary, we would
encourage the Regional Offices to limit compliance date
extensions te the minimum time necessary to comply with the
nodified regulations, not to exceed 3 years from the date of rule
adoption. Purther, the DCO should be limited only to changes

.made necessary by -the rule change. Noncompllance incidental to

the rule change should not be included in the DCC; instead, these
cases should be handled through normal compliance mechanisms. In
any case, EPA retains the rasponszblllty to ensure that.-any

compllance schedule, whether it is contained in the SIP submittal
or is the result of a DCO, meets the Clean Air Act’s requirements

of expeditiousness.

while EPA‘s policy on grandfathering provisions would apply
in these compliance cases (nemorandum from Gerald A. Emison,
Office of Air Quality Planning and Standards, to Air Division
Directors, "Grandfathering of Requirements for Pending SIP
Revisions," June 27, 1988), we are not aware of any SIP
submittals that would be grandfathered by this policy. Please

" advise us if this is not the case.

P




If you have any questions or comments, please call Jehn
Silvasi at FTS 629-5666 or David Cole at FTS 625-5497.

Attachment

cc: R.. Ossias, 0GC
. Alr Director, Regions I-X
Air Branch Chief, Regions I-X
Regional Division Directors
Regional Air Branch Chiefs (Programs and Compliance)
vOC Regulatory Contacts
voC.Compliance Contacts
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Mr, Dale Farley, Director : - ;;
West Virginia Air Pollution Control Commission ] LI ;;
1558 Washington Street, East S
: [
[

Charleston, gfest Virginia 25311

Dear Mr. ng ey

on ovember 8, 198%, Edwin B. Erickson, EPA Regicn III
Regiconal Administrator, notified Governor Caperton that the State
Implementation Plan (SIP) was substantially inadeguate to achieve
the National Ambient Air Quality Standards (NAAQS) for certain
areas within the State of West Virginia. Additional air quality
data that have since been obtained for 1288 have shown that
Greenbrier County and the Charleston Metropelitan Statistical Area
(MSA) are now showing ozcone nonattainment. The Charleston, West
Virginia MSA consists of Kanawha and Putnam Counties.

The letter to Governor Caperton requested that West Virginia
respond fto EPA’s letter in two phases. The second phase of the
response will follow the issuance of EPA’s final program
reguirements for ozone and CC nonattalinment areas, and therefore
will not be addressed in this letter. The first phase respronse,
however, is expected in the near future. This phase involves:

(1) correcting deficiencies and inconsistencies in existing
regqulations;

(2) developing a base year emission inventory for Greenbrier
County and Charleston MSA; and

(3) if the Clean Air Act Amendments and/or EPA policy requires
it, commit to and develop a schedule for conducting an ambient
sampling program for nonmethane organic compounds (NMOC).

Correcting Existing Deficienciegs and Inconsistencies

On November 24, 1987, EPA proposed its post-1987 ozone and CO
policy. Appendix D of the proposed policy contained a listing of




SIP deficiencies and inconsistencies that should be addres .ol and
corrected when States respond to notifications of SIP deficiuncies.
On May 24, 1988, EPA prepared a supplement to Appendix D encitled,
Issues Relating To VOC Regulations, Cutpoints, Deficienci..s, and
Deviations}, +to provide additional clarification of tliose
deficiencies described in Appendix D (Enclosure 1). This document
addresses existing reasonable available control technology
regulations for volatile organic compounds (VOC’s) that have not
been adopted and/or that have been implemented on a nationally

inconsistent basis.

This clarification does not expand or modify existing
regulatory requirements, but merely enhances Appendix D by
providing more specific and detailed guidance. This deocument
addresses many of the Appendix D problems found during EPA’s review
of State regulations following the April 1887 letter from the EPa
Administrator to the Governors. Corrections of the deficiencies
described in the document will provide for a greater degree of
equity and national consistency among all States and localities
that develop and implement  revised plans to deal with the
continuing oczone problem.

EPA has reviewed the West Virginia regulations identified in
Enclosure 2 and has included guidance on how those regulations can
be changed to meet the required Reasonably Available Control
Technology (RACT) level of control. While we believe that we have
identified, in Enclosure 2, all known deficiencies and
inconsistencies in your existing VOC regulations, we request that
you independently ascertain that your SIP is consistent with the
May 24, 1988 guidance, the Control <Technigques Guideline (CTG)
documents, and Enclosure 2.

Emission Inventorvy

Guidance concerning methodologies for preparing VOC emission
inventories, "Procedures for the Preparation of Emission
Inventories for Precursors of Qzone", Volume I, EPA-450/4-88-021,
December 1988, and guidance for preparation of the Mobile Source
Inventory "Procedures For Emission Inventory Preparation", Volume
IV, Mobile Sources EPA-450/4-81-026d (revised), July 19839, have
previously been sent to you.

Workplan

To assure timely action on the first phase requirements, we
are asking you to develop a work plan describing both interim and
final milestones for completing these various tasks, and to submit
that plan to the Regional Office within 60 days of receiving this
letter. This work plan should show expeditious completion of Phase
I activities. Generally, EPA presumes expeditions to mean one (1)
year from the date the plan is submitted. The work plan should
provide a timetable for at least the following activities:




Regulatory Actions

Completion of technical analysis (as appropriat:a);
Preparation of draft rule/regulations;
Notification of public hearing;

Hearing date;

Adoption date;

Date of submission to EPA.

Emission Inventorv

Submittal of format/sample calculations;
Data collection;
Submittal of draft inventory.

When preparing your work plan please account for EPA’'s need
to review vyour drafts and for the time needed for you to

incorporate EPA’s comments.

I redlize that resource constraints have made it difficult to
comply with the 1988 ozone SIP call. When you develop your work
plan as described above, you should indicate your progress in
satisfying the previous SIP call requirements. This new SIP call
should not interfere with the progress of the 1988 SIP call. The
1988 SIP call commitments must be met.

We hope that EPA and West Virginia will work closely in the
coming months in order to fully respond to both this and last
vear‘s SIP calls in a more timely manner. We lock forward toc your
response by January 31, 1990. Please feel free to contact me or
Marcia L. Spink, Chief, Air Programs Branch at (215) 597-8075, if
you have any questions.

Sincerely

o”_\/
Thomas< J. Maslany, Director

Air, Toxics & Radiation
Management Division

2 Enclosures
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Enclosure 2

WEST VIRGINIA REGULATION DEVIATION AND DEFICIENCIES

Regulation XXI - Storage ¢f Petroleum Liduids in Fixed Roof

A,

B.

Tanks

Definitions

1. Section 3.15 - The definition of "hydrocarbon' may
be eliminated since the term "volatile organic compound"
will be used exclusively to refer to those organic
compounds which contribute to ozone formation.

2. Section 3.17 - The definition of "organic material"
may be eliminated for the same reason already stated
above.

3. Section 3.27 - The definition of "volatile organic
compound" (VOC) should be changed, consistent with EPA
guidance., The most current definition of VOC is:

"Any organic compound which participates in atmospheric
photochemical reaction. This includes any ozrganic
compound cother than the following compounds: methane,
ethane, methyl chloroform (1,1,1l-trichloroethane), CFC-
113 (trichlorotrifiuorocethane), methylene chloride, CFC-
11 (trichlorofluoromethane), CFC~12 (dichlorodiflucromet-
hane), CFC-22 (chlorodifluoromethane), FC-23 (tri-
fluoromethane), CFC~114 (dichlorotetrafluoroethane), CFC-
115 (chloropentafluoroethane). These compounds have been
determined to have negligible photochemical reactivity.
For purposes of determining compliance with emission
limits, VOC will be measured by the approved test
methods. Where such a method also inadvertently measures
compounds with negligible photochemical reactivity, an
owner or operator may exclude these negligibly reactive
compounds when determining compliance with an emissions
standards."

Section 4 - Control and Prohibition of Emissions

1. Section 4.01(c) -~ EPA cannot generically approve any
alternative control system into a State regulation which
is not explicitly described in the regulation.

Action:

Before inclusion of this section into West Virginia‘s
SIP, West Virginia must clearly specify that any such
alternative compliance plans must be submitted to EPA for
approval. Alternatively, West Virginia may delete this
provision from its regulations. Deletion of = the
provision does not prohibit any source from soliciting




approval for alternative compliance plans.

2. Section 4.03 - The reference to "Alternative Control
System” should be deleted or modified to reflect an EPA
approved alternative control system.

3. Section 4.04 - This section provides for alternative
compliance plans to be approved by the State. As stated
above, EPA cannot allow such generic authority.

Action:

Before inclusion of this section into West Virginia‘s
SIP, West Virginia must clearly specify that any such
alternative compliance plans must be submitted to EPA for
approval. Alternatively, West Virginia may delete this
provision from its regulations. Deletion of the
provision does not prohibit any source from soliciting
approval for alternative compliance plans.

II. Regulation XXIITI - Bulk Gasoline Terminals

A, Definitions

1. Section 3.13 - Definition of hydrocarbon - See I.A.1
above

2. gection 3.14 - Definition of Organic material - See
I.A.2 above :

3. Section 3.22 - The definition of wvelatile organic
compound should be changed to that described above
in I.A.3.

B. 8Section 4 - Control and Prohibition of Emissions

1. Section 4.02(3) ~ The referemnce to an alternative
control system approved by the Commission should either
be deleted or modified to state that the alternative
control system must be approved by the Commission and
EPA. s

2., Section 4.04 -~ See comments above in I.B.1 and I.B.3

Action:

Before inclusion of this section into West Virginia’s
SIP, West Virginia must clearly specify that any such
alternative compliance plans must be submitted to EPA for
approval. Alternatively, West Virginia may delete this
provision from its regqulations. Deleticn of the
provision does not prohibit any socurce from soliciting
State and EPA approval for alternative compliance plans.




3. Issue: Compliance test methods and procedures should
be specified in regulations.

Action:

Before inclusion of this regqulation into West Virginia‘s
sIPp, wWest Virginia nust add test methods and
recordkeeping procedures so that compliance with the
standard can be determined. West Virginia should consult
EPA Document 450/2-77-026 "Control of Hydrocarbons from
Tank Truck Gasoline Loading Terminals®" to £fiand the
appropriate compliance test methods and procedurws for
the State regulations.

III. Regulation XXIV - Petroleum Refinery Scources
A. Definitions

1. Section 3.16 - Definition of hydrocarbon - see I.A.1
above

2. Section 3.17 - Definition of organic material - see
I.A.2 above

3. Section 3.29 - Definition of VOC - see I.A.3 above

B. Section 4 - Contreol and Prevention of Emissions
'}. . _Section 4.01(b)(3) - Alternative control systems -
EPA cannot approve of such generic authority. See

comments for I.B.1 above.

2. Section 4.02(b) - Alternative control system. See
comments for I.B.l above.

3. Section 4.04 - Alternative compliance plans - See
conmments for I.B.1 above.

IV. For all the above regulations, records should be reguired to
be kept by the source for a two (2) year period. In addition to
this requirement and in lieu of specific recordkeeping requirements
for each source category, West Virginia may choose to place a
generic recordkeeping requirement applicable to all regulations
stating that records must be kept such that compliance with the
applicable standard may be determined. In addition, sources which
now exceed or have ever exceeded the exemption level described in
the specific regulation, are required to be subject to the
regulation from that time £forward. This is described as the
concept of “once-in-always-in".
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MR. DOUGLASS: I'D LIKE TO CALL THIS MEETING
BEFORE THE AIR POLLUTION CONTROL COMMISSION TO ORDER. WE'RE
HAVING PUBLIC HEARINGS TODAY AND WE HAVE A COURT REPORTER ON
HAND, SHIRLEY HANSON OF HUDSON REPORTING. ANYONE WISHING A
COPY OF THE HEARING SHOULD MAKE THEIR OWN ARRANGEMENTS WITH
THE COURT REPORTER.

THE COMMISSION PRESENT TODAY IS L. NEWTON THCMAS,
SAMUEL KUSIC, JOSEPH SCHOCK, CLEVE BENEDICT, AND CHAIRMAN
CREDE DOUGLASS.

THE FIRST ITEM ON THE AGENDA IS PROPOSED AMENDMENTS
TO REG 21, "TO PREVENT AND CONTROL AIR POLLUTION FROM THE
STORAGE OF PETROLEUM LIQUIDS IN FIXED ROOF TANKS".

DO WE HAVE ANYONE WHO WISHES TO BE HEARD?Y

MR. FARLEY: JUST BRIEFLY, TO OPEN ON THIS, THOSE
FIRST THREE REGULATIONS THAT WE HAVE ON THE AGENDA TODAY FOR
AMENDMENT COULD PROBABLY BE HEARD, FROM A PRACTICAL
STANDPOINT, TOGETHER. I WOULD IMAGINE THAT'S THE WAY WE WOULD
GET COMMENTS, BUT WE COULD SEE HOW THAT WOULD GO AS FAR AS ANY
PUBLIC COMMENTS. THESE REGULATIONS ARE BEING AMENDED BASED
UPON AN ANALYSIS OF THE REGULATIONS DONE BY E.P.A. EARLIER.
THIS IS PURSUANT TO A WORK PLAN WE FILED IN EARLY FEBRUARY OF

THIS YEAR WITH E.P.A. TO DO VARIOUS THINGS TO SATISFY NON-
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ATTAINMENT PROBLEMS., WITH THAT BEING SAID, I'LL LET JOHN
BENEDICT MAKE A FEW COMMENTS ABOUT THE REGULATIONS IN THAT RIS
GROUP DID THE ANALYSIS ON THEM.

MR. JOHN BENEDICT: MY NAME IS JOHN BENEDICT AND
I AM THE CHIEF OF THE PLANNING DIVISION FOR THE AGENCY.

THE FIRST REGULATION, REGULATION 21, DEALS WITH
CONTROLLING VOLATILE ORGANIC COMPOUND EMISSIONS FROM THE
STORAGE OF PETROLEUM LIQUIDS IN FIXED-ROOF TANKS. BASICALLY,
THIS ONLY COVERS TANKS OF ABOUT 38,000 GALLONS OR MORE
CAPACITY AND WHICH STORE FLUIDS WITH 1.52 P.S.I.A. TOTAL VAPOR
PRESSURES.

GENERALLY, WHAT WE'RE CONCERNED WITH IS THE STORAGE
OF GASOLINE IN FIXED-ROOF TANKS. AND, AS DALE SAID, THE
REVISIONS WERE TO ADDRESS E.P.A.'S DEFICIENCIES AND E.P.A.'S
REQUIREMENTS TO PROVIDE A GREATER DEGREE OF EQUITY AND
NATIONAL CONSISTENCY ON ALL THE REGULATIONS IN ALL STATES.

WE'VE ADDED -~ ORIGINALLY, THE REGULATION, IT WAS A
1979 VERSION AND IT ONLY AFFECTED KANAWHA, PUTNAM AND.JUST A
PORTION OF FAYETTE COUNTY THAT CONSIDERED AIR QUALITY CONTROL
WAS POCR —- QE'VE ADDED FOUR COUNTIES, CABELL, WAYNE, WOOD,
AND GREENBRIER, WHICH HAVE RECENTLY BEEN IDENTIFIED AS NON-

ATTAINMENT FOR OZONE.
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RUPERT BURFORD IS SITTING IN THE BACK., HE'S ON OUR
PLANNING STAFF RIGHT NOW. HE DID AN ANALYSIS AND REVIEWED THE
INVENTORIES OF ALL THESE REGIONS TO DETERMINE HOW THIS
PARTICULAR REG WOULD AFFECT THESE VARIOUS SOURCES. BASICALLY,
IT DOESN'T AFFECT ANY SOURCE OTHER THAN MAYBE THE REQUIREMENT
TO KEEP RECORDS OF THEIR THROUGHPUTS AND TESTING FOR A TWO-
YEAR PERIOD OF TIME, AND WE MAY REQUIRE TESTING AT SOME POINT.

MOST FACILITIES HAVE ALREADY GONE TO FLOATING ROOFS
FOR THEIR GASOLINE STORAGE JUST TO SAVE THE VAPORS THAT WOULD
BE LLOST BY LOADING THROUGH THE TANK AND OUTLOADING TO THE
TANK. S0, GENERALLY, THIS REGULATION IS BEING UPDATED BUT IT
REALLY HAS NO EFFECT ON ANY SOURCE WITHIN THE STATE OTHER THAN
THE TESTING RECORD REQUIREMENTS.

MR. DOUGLASS: ANY QUESTIONS? DO YOU HAVE
ANYTHING ON NUMBER 2 OR NUMBER 37

MR, JOHN BENEDICT: LET ME SKIP TO REGULATION 24,
CONTROLLING VOLATILE ORGANIC COMPOUND EMISSIONS FROM PETROLEUM
REFINERIES. WE ORIGINALLY ENACTED OR PROMULGATED THIS
REGULATION TO CONTROL THE PENNZOIL FALLING ROCK FACILITY UP
ELK RIVER. IT HAS SINCE BEEN CLOSED. SO, REVIEWING ALL THE
AFFECTED AREAS, THOSE ADDITIONAL COUNTIES, TO OUR KNOWLEDGE,
THERE ARE NO REFINERIES THAT THIS REGULATION WOULD COVER IN

ANY OF THE AFFECTED AREAS. AND THE COMMISSION MAY CONSIDER AT
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SOME POINT EITHER GETTING RID OF THIS REGULATION OR RETAINING

THIS REGULATION.

WE DO HAVE REFINERIES IN AREAS THAT AREN'T IN THE
AFFECTED AREAS AND AT SOME POINT IN TIME THIS COMMISSION MAY
HAVE TO IMPLEMENT A REGULATION CONTROLLING EMISSIONS FROM
THOSE PARTICULAR REFINERIES SHOULD WE FIND QURSELVES IN AN
OZONE NON-ATTAINMENT SITUATION IN THOSE AREAS OR THE CLEAN AIR
ACT, DEPENDING ON WHAT VERSION COMES OUT THAT MAY REQUIRE THE

CONTROL OF THESE TYPE SOURCES.

MR. DOUGLASS: DO WE HAVE ANY COMMENTS FROM THE
PUBLICY

MR. GALLAGHER: YES.

MR. DOUGLASS: WILL YOU COME FORWARD AND BE SWORN
IN?

(WITNESS SWORN)
THEREUPON CAME
PATRICK GALLAGHER

WHO, HAVING BEEN FIRST DULY SWORN ACCORDING TO LAW, TESTIFIED

AS FOLLOWS:
MR. GALLAGHER: MY NAME IS PATRICT GALLAGHER AND

I'M PRESIDENT OF THE WEST VIRGINIA MANUFACTURERS ASSOCIATION.
WVMA REPRESENTS A 250-MEMBER COMPANY. FOR YOUR INFORMATION, I

HAVE SEVERAL WRITTEN COMMENTS WHICH I'LL LEAVE WITH THE .




COMMISSION UPON CONCLUSION OF MY VERY BRIEF REMARKS.

THE WVMA REPRESENTS A BROAD CROSS-SECTION OF WEST
VIRGINIA'S INDUSTRIAL SECTOR. OUR COMMENTS ON THE PRCPOSED
VOLATILE ORGANIC COMPOUND RULES ARE FULLY IN THE POSITION OF
THE ACTIVE AND SUPPORTIVE ROLE THAT THE WVMA HAS TAKEN
REGARDING THE ATTAINMENT OF AMBIENT AIR-QUALITY STANDARDS 1IN
WEST VIRGINIA.

FIRST OF ALL, THE WVMA BELIEVES THAT THERE IS A NEED
TO ELIMINATE AMBIGUITIES IN THE DEFINITION OF THE TERM
“VOLATILE ORGANIC COMPCUND". THE PROPOSED DEFINITION CREATES
A DEGREE OF UNCERTAINTY WHICH WAS NOT PRESENT UNDER THE FORMER
DEFINITION. WE BELIEVE YQU SHOULD RETAIN THE EXISTING
DEFINITION WHICH INCLUDES THE REQUIREMENT THAT AN ORGANIC
COMPOUND MUST EXHIBIT A VAPOR PRESSURE GREATER THAN ONE-TENTH
MILLIMETER OF MERCURY AND THAT THE TERM BE MADE TO INCLUDE
THAT OTHER ORGANIC COMPOUNDS WHICH EXHIBIT NEGLIGIBLE
PHOTOCHEMICAL REACTIVITY BY AN APPROVED TEST METHOD MAY BE
EXCLUDED FROM THE DEFINITION.

TWO. THE TERM "VAPOR CONTROL SYSTEM" SHOULD BE
MODIFIED TO éE CONSISTENT IN ALL SECTIONS OF THE REGULATION
AND TO REFLECT THE TECHNOLOGICAL IMPOSSIBILITY OF PREVENTING

100 PER CENT OF VOC EMISSIONS.




‘ THREE. THE COMMISSION SHOULD NOT DELETE PROVISIONS
.Si] 7 WHICH PROVIDE OWNERS AND OPERATORS OF COVERED SOURCES A MEANS
FOR PETITIONING FOR EXEMPTIONS ON A CASE-BY-CASE BASIS,

FOUR. THE WVMA FURTHER BELIEVES THAT, WHEN AN
OWNER-OPERATOR DECREASES HIS EMISSIONS BELOW AN EXEMPTION
LEVEL, THEY SHOULD NOT CONTINUE TO BE REGULATED.
IMPLEMENTAITON OF THE PROPOSED RULE WCOULD CAUSE THE COMMISSION
TO DIVERT ITS ALREADY LIMITED RESOURCES TO THE REGULATICON OF A
NUMBER OF SMALL SOURCES WHICH POSE LITTLE OR NO THREAT TO THE
AMBIENT CONCENTRATIONS.

FIVE. THE ASSCCIATION ALSO BELIEVES STORAGE TANKS
HAVING DOUBLE-SEAL INTERNAL FLOATING ROOFS SHOULD NOT BE
SUBJECTED TO THE SAME MAINTENANCE, INSPECTION, REPORTING AND
TESTING REQUIREMENTS AS THOSE HAVING SINGLE-SEAL INTERNAL
FLOATING ROOFS. WE URGE THE COMMISSION TO ADOPT RULES MORE
APPROPRIATE TO THESE TANKS SUCH AS THOSE IN SIMILAR FEDERAL
RULES.

SIX. WE REQUEST THE COMMISSION TO CONSIDER
CLARIFYING THE DEFINITION OF THE TERM "GASOLINE" TO EXCLUDE
LIGHTER GRADES OF PETROLEUM PRODUCTS SUCH AS DRY GAS,
PROPYLENE, AND BUTANES. VOC EMISSIONS FROM LOADING THESE
LIGHTER GRADES OF PETROLEUM PRODUCTS WOULD BE INSIGNIFICANT

) COMPARED TO REGULAR GASOLINE.
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FINALLY, FOR SAFETY REASONS, WE BELIEVE SPILLED

GASOLINE AT BULK GASOLINE STORAGE TERMINALS SHOULD BE ALLOWED
TO BE FLUSHED INTO SEWER SYSTEMS CONTAINING OIL AND WATER
SEPARATORS, THE COMMISSICN RECOGNIZES SUCH PRACTICES FOR
PETROLEUM REFINERIES.

THE WVMA APPRECIATES THE OPPORTUNITY TO COMMENT ON
THESE REGULATIONS. AS I NOTED EARLIER, T WILL LEAVE WITH EACH
OF YOU A MORE DETAILED WRITTEN COMMENT ON EACH OF THE ITEMS
PREVIOUSLY MENTIONED. THANK YOU.

MR. DOUGLASS: THANK YQOU.

(WITNESS EXCUSED)

MR. DOUGLASS: DO WE HAVE ANYONE ELSE WHO WANTS

TO SPEAK TC THE COMMISSION?Y
{NO RESPONSE)

MR. FARLEY: JOHN, DO YOU THINK YGOU NEED TO MAKE
ANY COMMENTS ABOUT REG 237

MR. JOHN BENEDICT: YES.

MR. FARLEY: YOU MIGHT WANT TO MAKE ANOTHER
COMMENT CR TWO ABOUT THAT PARTICULAR REGULATION.

MR. JOHN BENEDICT: SHOULD I ATTEMPT TO ADDRESS
SOME OF HIS CONCERNS?

MR, KCOPELMAN: HE'S ASKING YOU IF YOU ALL WCULD

LIKE MAYBE A REBUTTAL TO THE CONCERNS FROM THE WEST VIRGINIA
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MANUFACTURERS ASSOCIATIONT GO AHEAD.

MR. JOHN BENEDICT: I THINK WE'LL HAVE TO LOOK A

LITTLE CLOSER AT THE DEFINITION OF VOC. WE WENT BY WHAT

E.P.A. SUGGESTED ON VOC WHICH DOES EXCLUDE SOME OF THE THINGS
THAT WERE DISCUSSED. IT EXCLUDES METHANE, EXANE, METHYLENE
CHLORIDE, A LOT OF THE CFC COMPOUNDS. IT ALSO MENTIONS, AND
THIS IS ON PAGE FOUR OF THAT REG 21 WHICH -- THESE DEFINITIONS
ARE CONSISTENT IN THE REGULATIGON. AND IT ALSC SAYS, "FOR THE
PURPOSE OF DETERMINING COMPLIANCE WITH EMISSION LIMITS, VOC'S
WILL BE MEASURED BY THE APPROVED TEST METHODS WHERE SUCH A
METHOD ALSO INADVERTENTLY MEASURES COMPOUNDS WITH NEGLIGIBLE
CHEMICAL REACTIVITY AND OTHER OPERATORS MAY EXCLUDE THESE
NEGLIGIBLE REACTIVE COMPOUNDS WHEN DETERMINING COMPLIANCE."
30, T THINK THAT MAY ADDRESS SOME OF HIS CONCERNS.

AS FAR AS THE ALTERNATIVE CONTROL SYSTEM, E.P.A.; IN
ORDER TO MAKE -- PART OF ITS SIP REQUIREMENT, E.P.A., HAS TO
APPROVE ANYTHING THE COMMISSION APPROVES BEFORE THE
REGULATIONS BECOME SIP~APPROVABLE. SOME OF E.P.A.'S COMMENTS
WERE THAT IT GAVE TOO MUCH DISCRETION TO THE COMMISSION TO
ALLOW A FACILITY TO HAVE AN ALTERNATIVE-CONTROLLED SYSTEM.
AND, ULTIMATELY, E.P.A. WOULD HAVE TO APPROVE WHATEVER THE
DECISION THE COMMISSION MADE ALLOWING SOMEBODY TO DO THAT. I

GUESS,- IN QUR VIEW, AND LARRY MAY CORRECT ME, WE CAN ALWAYS
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ENTER INTO A CONSENT CRDER IF SOMEBODY WISHES NOT TO MEET |
CERTAIN PROVISIONS OF THE REGULATICN AND HAS AN ALTERNATIVE-
CONTROLLED PROGRAM. WE'VE DONE THAT REGULARLY. SO,
BASICALLY, WE DID DELETE A LOT OF LANGUAGE WITHIN THE
REGULATION ALLOWING ALTERNATIVE-CONTROL SYSTEMS, BUT WE'VE

ALWAYS HAD THE OPTION OF A CONSENT ORDER. WE HAVE TO LOOK AT

THE DOUBLE-SEAL VERSUS --

MR. KOPELMAN: JOHN, CAN I INTERRUPT YOU THERE?Y
MR. JCHN BENEDICT: YES.
MR. KOPELMAN: IF WE DID A CONSENT ORDER, DCES

THAT HAVE TO BE SUBMITTED 7O E.P.A. AS A SIP CHANGE?Y

MR. JOHN BENEDICT: YES.

MR. KOPELMAN: EACH CHANGE WOULD HAVE TO BE
SUBMITTED?

MR. JOHN BENEDICT: YES. AT THE OUTSET WE HAVE

TO LOCK A LITTLE CLOSER INTO THE DOUBLE-SEAL VERSUS THE
SINGLE-SEAL ISSUE. GASOLINE, THE LIGHTER GRADES, AGAIN, WE
HAVE TO LOOK A LITTLE CLOSER. DISTILLED GAS; THAT'S SOMETHING
WE NEVER CONSIDERED, AND I DON'T KNCW HOW IMPORTANT OR
RELEVANT THAT IS, BUT WE WILL GET BACK TO THE COMMISSION AND
ADDRESS THOSE QUESTIONS.

ONE OTHER REGULATION IS REG 23 WHICH COVERS THE

EMISSIONS OF VOC OR VOLATILE ORGANIC COMPOUND EMISSIONS FRCM




BULK GASOLINE TERMINALS. A TERMINAL I5 CONSIDERED ANYTHING~-
A TERMINAL THAT PRODUCES GREATER THATN 20,000 OR HAS A FLOW-
THROUGHIOF 20,000 GALLONS PER DAY OF GASOLINE. BULK STORAGE
FACILITIES MAY BE LESS THAN THAT AND AT SOME POINT IN TIME WE
WILL BRING BEFORE THE COMMISSION REGULATIONS CONTROLLING BULK
STORAGE TANKS ALSO.

RECENT ANALYSIS OF THE FACILITIES IN THE AFFECTED
AREA ONLY SHOWS THIS WOULD AFFECT THE PENNZOIL FACILITY UP ELK
RIVER. BASICALLY, THIS REGULATION REQUIRES SOME TYPE OF VAPOR
RECOVERY SYSTEM ON THE LOADING OF GASOLINE FROM BULK-STORAGE
TANKS INTO TRUCKS. THE PENNZOIL FACILITY -- THIS REGULATION
WAS FIRST ADOPTED IN 1879, AT THAT TIME PENNZOIL ASKED FOR AN
EXEMPTION FROM THE CCMMISSION. THEY CONTENDED THEY WERE GOING
TO SHUT DOWN THE ELK RIVER REFINERY AND, THUS, THEY WERE GOING
TO HAVE MUCH MORE REDUCTION IN VOC EMISSIONS AND, ESSENTIALLY,
THEY WERE ASKING FOR A TRADE-OFF -- DON'T LET US CONTROL OUR
FACILITY HERE AND WE'RE TRADING OFF THESE EMISSIONS BY
SHUTTING DOWN THE ELK RIVER REFINERY. SINCE THAT TIME WE'VE
HAD EXCEEDANCE OF THE OZONE STANDARD WITH THAT FACILITY UNDER
CONTROL.,

THEY HAVE ONE LOADING RACK AND THEY HAVE THREE
POSITIONS. 1IN OTHER WORDS, THEY LOAD QUT THREE GRADES OF

GASOLINE THROUGH THAT LOADING RACK. LAST YEAR THEY LOADED A

15|
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LITTLE OVER 18,000,000 GALLONS OF GASCLINE AT THE LOADING
RACK. My CALCULATION OF THE LOSSES IS ROUGHLY 17,000 GALLONS
OF GASOLINE WAS LOST TO THE ATMOSPHERE LAST YEAR THROUGH THE
LOADING OF THAT 18,000,000 GALLONS OF GASOLINE. THEY CAN SAVE
A LITTLE QVER 16,000 GALLONS BY REPLACING ~- BY INSTALLING A
VAPOR RECOVERY SYSTEM WHICH COULD BE ANYWHERE FROM 90 TO 95
PER CENT EFFICIENCY.

PENNZOIL CONTENDS IN THEIR 1983 LETTER REQUESTING
THAT EXEMPTION THAT, TO RETROFIT THAT FACILITY, MAKE
MODIFICATIONS TO THE TRUCKS, IT WOULD COST THEM $750,000. OUR
REVIEW OF LITERATURE, E.P.A.'S LITERATURE, AND UPDATING THAT
TO 1990 DOLLARS, THESE GUIDANCE DOCUMENTS THAT RESULTED IN THE
DEVELOPMENT OF THESE REGULATIONS WERE 1878 VERSIONS, WE
ESTIMATE ROUGHLY ANYWHERE FROM $300,000 TO $350,000 THAT IT
WOULD COST THEM TO RETROFIT THAT FACILITY. BUT, AGAIN, THEY
WOULD SAVE A LITTLE OVER 16,000 GALLONS A YEAR.

THE QOTHER FACILITY THAT COULD BE AFFECTED IS THE
EXXON TERMINAL IN PARKERSBURG. AND MY UNDERSTANDING, FROM
DISCUSSIONS WITH A MR. LOWE IN HOUSTON, IS THAT THAT FACILITY
WILL BE CLOSED. NOW, WHETHER IT WILL BE SOLD OR NOT, I'M NOT
SURE. IF IT IS SOLD, WE WOULD REQUIRE CONTROLS ON THAT

PARTICULAR FACILITY.
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MR. DOUGLASS: ANY QUESTIONS? ANY OTHER

7 COMMENTS?

N

MR. CLEVE BENEDICT: JOHN, I DON'T UNDERSTAND THE
SIGNIFICANCE OF ONE PART OF MR. GALLAGHER'S COMMENTS. WHAT IS
HE SUGGESTING? THAT WE REMOVE THE TERMINOLCGY COMPOUND OF
CARBON HAVING A VAPOR PRESSURE GREATER THAN ONE-TENTH
MILLIMETERS OF MERCURY? THAT WE REMOVE THAT VAPORIZATIOCN
TEST? OR MAYBE MR. GALLAGHER WOULD LIKE TO HAVE THAT
VAPORIZATION TEST REMAIN, I DON'T UNDERSTAND THE SIGNIFICANCE
OF THE DIFFERENCE.

MR, JOHN BENEDICT: TO BE HONEST, I DON'T KNOW
EITHER. I WOULD LIKE TO HEAR A LITTLE BIT MORE FRCM HIM AND
WHAT HE HAD IN MIND. IN LOCKING AT QUR REGISTRATICN FORMS,
OUR INVENTORY REGISTRATION FORMS, MOST FACILITIES, RECOGNIZING
THEY ARE LOSING QUITE A BIT OF GASOLINE THROUGH THE STORAGE
TANKS OR LOADING OF GASOLINE, HAVE ALREADY GONE VOLUNTARILY TO
INTERNAL FLOATING ROOFS OR THEY'VE STORED IN WHAT THEY CALL
EXTERNAL FLOATING ROOCFS.

GENERALLY, AS FAR AS WE'RE CONCERNED, THIS ONLY
APPLIES TO GASOLINE. MOST OF THE HEAVIER OILS, THE DIESEL
FUELS AND THAT SORT OF THING, FALL BELOW THE VAPOR PRESSURE
CUTOFF AND THERE'S VERY LITTLE VOLATILIZATION OF THOSE

t) COMPOUNDS INTO THE ATMOSPHERE. THEY HAVE SINCE —— TERMINALS
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HAVE SWITCHED THEIR STORAGE OF DIESEL INTO THE FIXED-ROOF

TANKS AND THEIR GASOLINE INTO THE FLOATING ROOFS OR EXTERNAL
FLOATING-RCOOF TANKS TO SAVE THE LOSS OF GASOLINE. AND THAT
WAS DCNE —-- MOST OF THEM DID THAT LCNG AGO.

MR, CLEVE BENEDICT: SO, IN YOUR VIEW, THIS
WORDING IS JUST AN UNNECESSARY REQUIREMENT THEN. THE
DEFINITION, IT DOESN’T MEET ANY PRACTICAL FIELD APPLICATION,

MR, JOHN BENEDICT: I WOULD LIKE TO GET WITH MR.
GALLAGHER AND SEE WHAT HIS CONCERNS ARE. THERE MAY BE
SOMETHING WE'RE UNAWARE OF. MOST PEOPLE KNOW MORE ABOUT THAT
INDUSTRY THAN WE DG.

T WILL MENTION THAT THERE ARE TWENTY-NINE CTG
PUBLICATIONS. CTG PUBLICATIONS ARE E.P.A. PUBLICATIONS THAT
ARE CONTROL TECHNIQUES GUIDANCE PUBLICATIONS, AND, GENERALLY,
THEY CCOVER A SPECIFIC TYPE OF SOURCE AND THEY LIST WHAT THE
COST wOULD BE TO CONTROL THOSE SOURCES AND THE VARIOUS OPTIONS
THAT WOULD BE USED TO CONTROL THCSE SOURCES. E.P.A. IS GOING
TO BE REQUIRING THIS AGENCY COR THIS COMMISSION TO IMPLEMENT
MOST OF THESE REGULATIONS IF WE HAVE THOSE 3SOURCES WITHIN THIS
STATE. SO WE WILL BE COMING BEFORE YOU A NUMBER OF TIMES AND
IT MAY BE AS MANY AS AN ADDITIONAL TWENTY-SIX CTG REGULATIONS.

MR. DOUGLASS: ALL RIGHT. I BELIEVE THAT

CONCLUDES THE DISCUSSION ON THESE REGULATIONS.




(WHEREUPON, THE HEARING IN THE
ABOVE-ENTITLED MATTER WAS

CONCLUBED .}
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STATE OF WEST VIRGINIA

COUNTY OF KANAWHA, TO-WIT:

I, SHIRLEY T. HANSON, BEING A MEMBER IN GQOD

STANDING OF AND HOLDING THE CERTIFICATE OF MERIT AWARDED BY

THE NATIONAL STENOMASK VERBATIM REPORTERS ASSOCIATION, INC.,

NOTARY PUBLIC WITHIN AND FOR THE COUNTY AND STATE AFORESAID,
DULY COMMISSIONED AND QUALIFIED, DO HEREBY CERTIFY THAT THE

FOREGOING IS, TO THE BEST OF MY SKILL AND ABILITY, A TRUE,

ACCURATE AND COMPLETE TRANSCRIPT OF ALL THE PROCEEDINGS HAD AS

SET FORTH IN THE CAPTION HEREOF DURING SAID PUBLIC HEARING.

GIVEN UNDER MY HAND THIS ﬁj?%i' DAY OF

%%u*%L/ , 1980.

Lhinteoy T fanaon
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SHIRLE¥ T. HANSON, CVR-CM

MY COMMISSION EXPIRES JULY 5, 1888,




DEPARTMENT OF COMMERCE, FiLED

April 2, 1990

Mr. Dale Farley

Secretary

West Virginia Air Pollution
Control Commission

1558 Washington Street, East

Charleston, WV 25311

Dear Mr. Farley:

Pursugnt to the workplen that I previocusly filed with U. S. EPA
~ Region Il to address nonattainment of the National Ambient Air Quality
Standard for ozone, I hereby authorize the Air Pollution Control Commission
te proceed with hearings and i{o propose amendments to the following
legislative rules:

Regulation 21 (45CSR21) - "To Prevent and Control Air Pollution
From the Emission of Volatile Organie Compounds From the Storage of
Petroleum Liquids in Fixed Roof Tanks"

Regulation 23 (45CSR23) - "To Prevent and Control Air Pollution
From the Emission of Volatile Organie Compounds From Bulk Gasoline
Termingls"

Regulation 24 (45CSR24) - "To Prevent and Conirol Air Pollution
From the Emission of Volatile Organie Compounds From Petroleum Refinery
Sources™.

Sincerely yours,

L.donard A, Svey

Secretary

LAH/tIm

LABOR & ENVIRONMENTAL RESOURCES o | N
O S ML A
OFFICE OF THE SECRETARY AR T AT o T
State Capitol Charleston, West Virginia 25305 Vasin L 304i348-3255




