
09/19/1983 VOC110919831

Category:  11 – Stage I Vapor Recovery Roof Tanks

MEMORANDUM

SUBJECT:   Status of Several New EPA Reference Test Methods for
           Measurement of VOC Leaks
 
   DATE:   September 19, 1983

   FROM:   Nancy D. McLaughlin, Field Testing Section
           Emission Measurement Branch, ESED (MD-13)

     TO:   John Hannish
           Air Programs Branch, EPA Region I

The purpose of this letter is to inform you about the status of several
new Environmental Protection Agency reference test methods for measurement of
volatile organic compound emissions and leaks, and the new source performance
standards (NSPS) for bulk gasoline terminals. These test methods and standards
had been proposed on December 17, 1980.  During the past months, you had
requested information from me relating to this subject.

The final rulemaking for the NSPS for bulk gasoline terminals was
published in the Federal Register on August 18, 1983 (48 FR 37578).  Along
with this, the final versions of six new reference methods were published
(Methods 2A, 29, 25A, 25B, 27, and 21).  For your information, I am attaching
copies of these Federal Register notices.

If you have any further questions regarding this area, please contact me
at (919) 541-5543.

2 Attachments



Attachment

ERRATA SHEET

Federal Register Notice:
Standards of Performance for New
Stationary Sources; Bulk Gasoline Terminals

1. "is available"

2. Delete sentence.

3. "75,700"

4. "Summary of Environmental, Energy, and Economic Impacts

5. "same basic control device"

6. "NSPS"

7. "Section 60.15"

8. "replaced"

9. "CA and TO"

10. "limit, while"

11. "include"

12. "Bulk Gasoline Terminals"

13. "60.8(a)"

14. "during the performance test."

15. K =  density of calibration gas, mg/m 3, at standard conditions

  =  1.83 x 10 6 for propane

  =  2.41 x,10 6 for butane

16.  

17. "60.502 (e)(1)"

18. "=2 percent"

19. Insert "Where" before definition of terms.
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ERRATA SHEET (continued)

20. " Ym "
     _
21. " Ym "
                 _
22. Vms = O.3858 Ym (Vmf - Vmi) (Pb + Pa) / Tm

23. Qs = Vms/Theta

24. "1. Applicability and Principle"

25. "Organic Analyzers (2)."

25. "(stainless steel or equivalent)"

27. "HCi"

28. K = Calibration gas factor

  = 2 for ethane

29. Theta = sample run time, min.

30. Parenthetical statement should read "(Instead, the CO2 concentration
in the ambient air nay be measured during the test period using
an NDIR.)"

31. "concentrations of"

   
32.
   

33. "analyzer"

34. "to the analyzer"

35. "to the analyzer"

36. "+/- 2 percent"

37. Delete parenthetical remark.

38. "7. Emission Measurement Test Procedure"

39. "The apparatus is the same"

40. Delete last word of the line "are".
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ERRATA SHEET (continued)

41. "calibration gas value."

42. "6.2. Location of Sample Probe."

43. "Same as in Method 25A, Section 6.5."

44.  First sentence of Section 5.1.2 should not be in italics.

45. "+/- 12.5 mm H2O"

46. " delta v"
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 60

[AD-FRL-1634-4]

Standards of Performance for New
Stationary Sources; Bulk Gasoline
Terminals
AGENCY: Environmental Protection
Agency (EPA)., 
ACTION: Proposed Rule and Notice of
Public Hearing.

SUMMARY: The proposed standards
would limit emissions of volatile organic
compounds (VOC) from new, modified,
and reconstructed gasoline tank truck
loading racks at bulk gasoline terminals:

The proposed standards implement
Seciori 111 of the Clean Air Act and are
based on the Administrator's
determination that bulk gasoline
terminals contribute significantly to air
pollution that may reasonably be
anticipated to endanger public health or
welfare. The intent is to require new,
modified, and reconstructed bulk
gasoline terminals to use the best
technological system of continuous
emission reduction, considering costs,
non-air quality health, and
environmental and energy impacts
which has been adequately
demonstrated.

A public hearing will be held to.
provide interested persons an
opportunity for oral presentation of
data, views; or arguments concerning
the proposed standards.
DATES: Comments. Commehts must be
received on or before February 17, 1981.

Public Hearing. A public hearing will
be held on January 21, 1981 (about 30
days after proposal) beginning at 9 a.m.

Request to Speak at Hearing. Persons
wishing to present oral testimony must
contact EPA by January 14, 1981 (1 week
before hearing).
ADDRESSES: Comments. Comments
should be submitted (in duplicate if
possible) to: Central Docket Section (A-
130), Attention: Docket Number A-79-
52, U.S. Environmental Protection
Agency, 401 M Street, SW, Washington,
D.C. 20460.

Public Hearing. The public hearing
will be held at E.R.C. Auditorium, R.T.P.,•
North Carolina 27711. Persons wishing
to present oral testimony should notify
Mrs. Naomi Dur Kee, Emission
Standards and Engineering Division
(MD-13], U.S. Environmental Protection
Agency, Research Triangle Park, North
Carolina 27711, telephone number (919)
541-5271.

,Background Information Document.
The-Background Information Document
(BID) for the proposed standards may be
obtained from the U.S. EPA Library
(MD-35), Research Triangle Park, North
Carolina 27711, telephone (919) 541-
2777. Please refer to "Bulk Gasoline
Terminals-Background Information for
Proposed Standards," EPA-450/3-80-
038a.

Docket. Docket No. A-79-52,
containing supporting information used
in developing the proposed standards, is
available for public inspection and
copying between 8:00 a.m. and 4:00 p.m.,
Monday through Friday, at EPA's
Central Docket Section, West Tower
Lobby, Gallery 1, Waterside Mall, 401 M
Street, SW, Washington, D.C. 20460. A
reasonable fee may be chargedd'or
copying.
FOR FURTHER INFORMATION CONTACT:
Ms. Susan R. Wyatt, Emission Standards
and Engineering Division (MD-13), U.S.
Environmental Protection Agency,
Research Triangle Park, North Carolina
27711, telephone number (919) 541-5477.
SUPPLEMENTARY INFORMATION: A
Background Information Document has
been prepared that contains information
on tank truck loading operations at bulk
gasoline terminals; the available control

. technologies for VOC emissions; and
analysis of the environmental, energy,

.economic, and inflationary impacts of-
regulatory alternatives. The information
contained in this document is
summarized in this preamble. All
references used for the information
contained in the preamble can be found
in this document.

Proposed Standards

The proposed standards would limit
volatile organic compound (VOC)
emissions from new, modified, and
reconstructed gasoline tank truck
loading racks at bulk gasoline terminals.
Specifically, the proposed standards
would require the installation of vapor
collection equipment at the terminal for
the purpose of collecting the VOC
emissibns displaced during loading of
liquid product into gasoline lrank trucks,
and would limit these emissions from
the collection system to 35 milligrams of
VOCs per liter of gasoline loaded.

Additionally, a termifial owner or
operator would be required to restrict
gasoline tank.truck loadings to those
tank trucks which had passed an annual
vapor-tight test. Written documentation,
in the form of tank truck test results
would be kept on file at the bulk
gasoline terminal in a permanent form
available for inspection.

Five new Reference Methods are
proposed with these standards to

measure vapor processor outlet VOC
mass emissions, and to test gasoline
delivery tanks for vapor tightness.
Methods 2A and 2B measure gas flow
rates in pipes and small ducts, and in
vapor incinerator exhausts, respectively,
Methods 25A and 25B measure VOC
concentration by two detection
methods. Method 27 is a pressure/
-vacuum (vapor-tight) test for gasoline
delivery tanks. Terminal vapor handling
equipment would be monitored for leaks
prior to each performance'test using
Method 21, which has been proposed
with Standards of Performance for VOC
Fugitive Emission Sources in the
Synthetic Organic Chemicals
Manufacturing Industry.

Summary of Environmental, Energy, and
Economic Impacts

The proposed standards would reduce
the projected nationwide 1985 VOC
emissions from affected facilities by
about 6,600 megagrams per year, or 70
percent.

Emissions of carbon monoxide and
oxides of nitrogen from thermal
oxidation systems would total up to 10
Mg/yr and 4 Mg/yr, respectively, Itn the
fifth year of the standards. This
represents a relatively small air
pollution impact.

Water is not used as a direct control
medium by any of the available control
techniques. Existing separation and *
handling systems could accommodate
the small amount ofwastewater
discharged by some types of control
processors. The proposed standards
would have a negligible impact on water
quality.

Because all of the VOC emissions are
incinerated or returned to storage as
liquid product, there would be no direct
solid waste impacts under the proposed
standards. Some solid waste would be
generated indirectly due to disposal of
activated carbon from carbon
adsorption units after the useful life of
the carbon had expired. Even the worst
case situation would produce minimal
impacts on solid waste.

The proposed standards would have
negligible impacts on noise, space
requirements, and availability of
fesources.

Because all of the available vapor
processors, except the thermal oxidizer,
recover energy in the form of gasoline,
the proposed standards would result In
a net energy savings equivalent to
approximately 9 million liters (2.4
million gallons) of gasoline per year in
the fifth year of the standards.

The proposed standards would result
in a total nationwide capital cost for
VOC control during the first five years
after the effective date of the standards
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of about $25.3 million. The proposed
standards would also result in a total
nationwide annualized cost in the fifth
year of about $4.3 million.

Under the worst case situation, the
maximum increase in the retail price of
gasoline resulting from the proposed
standards would be less thaii 0.6 percent
due to bulk terminals and less than 0.7
percent due to the independent tank
truck industry.

Rationale

Selection of Source
The EPA Priority List (40 CFR 60.16,44

FR 49222, August 21,1979) lists, in order
of priority for standards development,
various source categories in terms of
quantities of nationwide pollutant
emissions, the mobility and competitive
nature of each source category, and the
extent to which each pollutant
endangers health and welfare. The
Priority List reflects the Administrator's
determination that emissions from the
listed source categories contribute
significantly to air pollution that may
reasonably be anticipated to endanger
public health or welfare, and is intended
to identify major source categories for
which standards of performance are to
be promulgated. Petroleum
Transportation and Marketing is
included as Number 23 on the Priority
List.

Bulk gasoline terminals are an
important part of the gasoline delivery
chain and are usually the first link
between the refinery and the ultimate
end-user. There are presently an
estimated 1,511 bulk terminals handling
gasoline in the U.S. terminals typically
receive gasoline from the refinery by
pipeline, ship, or barge, store the
gasoline in large aboveground tanks,
and redfstribute the gasoline to smaller
facilities in the marketing chain (i.e.,
bulk plants and service stations).
Gasoline is loaded into delivery tank
trucks at-the terminal loading racks and
is transported to the next link in the
delivery chain. A typical bulk gasoline
terminal has a gasoline throughput of
950,000 liters (250,000 gallons) per day,
three loading rack positions for gasoline,
and four aboveground tanks for gasoline
witha combined storage capacity of
24,000 m3 (150,000 bbl). Bulk gasoline
terminals are normally found in or ,
around urban areas since the demand
for gasoline is higher in these locations.

It is estimated that ten new terminals
will be built in the next ten years. This
relatively small growth rate is a
reflection of the small increase in •
gasoline consumption projected for the
next ten years. Current industry trends
are toward consolidation of existing

terminals rather than the construction of
new terminals. Estimates, based upon
an industry survey, indicate that there
may be as many as 100 modified and
reconstructed sources In the next ten
years.

Gasoline loading racks at terminals
currently contribute approximately
300,000 megagrams per year (Mg/year)
of VOC emissions, which Is
approximately 2 percent of the total
nationwide VOC emissions. After full
implementation of proposed State
regulations on bulk gasoline terminals,
expected by 1982, total VOC emissions
from loading racks are expected to be
reduced to about 140,000 Mg/year.

Selection of Pollutants and Affected
Facilities
. VOC is the only pollutant which is
emitted during the loading of liquid
product into tank trucks at bulk gasoline
terminals. Consequently, the proposed
standards would regulate only VOC
emissions from the loading operations at
terminals.

Volatile organic compounds are any
of the organic compounds that
participate in atmospheric
photochemcial reactions. Ozone,
produced in these reactions, results in a
variety of adverse impacts on health
and welfare, including impaired
respiratory function, eye irritation,
necrosis of plant tissue, and
deterioration of certain materials, such
as rubb6r. Further information on these
effects can be found in the U.S.
Environmental Protection Agency (EPA)
document entitled "Air Quality Criteria
for Ozone and Other Photochemical
Oxidants" (EPA-00/6.78-04).

The two major sources of VOC
emissions at terminals are the storage
tanks and the tank truck loading racks.
Storage tanks are currently regulated
under Federal standards (40 CFR 60,
Subpart Ka-Standards of Performance
for Storage Vessels for Petroleum
Liquids). Those standards cover storage
tank emissions caused by atmospheric
changes (breathing losses) and
emissions due to filling and emptying
the storage tank (working losses).
Therefore, storage tanks would not be
regulated by these proposed standards.

Loading racks consist of the piping,
pumps, meters, and loading arms that
are necessary to transfer liquid
petroleum products from storage tanks
to delivery tank trucks. Emissions from
the loading racks are generated during
the loading of liquid product into
delivery tank trucks when the liquid
product being loaded displaces VOC
vapors contained in the delivery tanks.
These vapors consist of evaporated
gasoline components which fill the air

space above the liquid product. VOC
emissions from the loading operation
can vary due to the loading method
(splash loading causes more emissions
than submerged loading) and due to the
VOC concentration of the vapors in the
delivery tank truck prior to loading. This
VOC concentration can vary
significantly depending upon the type of
product carried, temperature, pressure,
vapor tightness of the delivery tank, and
whether vapors were transferred back
to the delivery tank when the last load
of liquid product was unloaded (vapor
balanced).

Loading rack facilities in the bulk
terminal industry can vary videly in the
types and quantities of products
handled. In addition to gasoline, large
quantities of fuel oil, diesel, and jet fuel
may be handled by a gasoline terminal.
The amount of each product handled is
due to the different demands for each
product in the vicinity of the terminal.
VOC emisisons from fuel oil, diesel, and
jet fuel are very small compared to those
from gasoline. Consequently, only VOC
emissions from gasoline would be
covered by the proposed standards.

At many terminals, "switch loading"
of delivery lank trucks is practiced.
Switch loading involves the transport, in
a single tank compartment on
successive deliveries, of various
products in addition to gasoline.
Gasoline vapors can be displaced either
by incoming gasoline or by any other
liquid product when a previous load of
gasoline left vapors idthe delivery tank.
As an example, fuel oil loaded into a
tank compartment which had carried
gasoline on the previous load would
displace gasoline vapors, and thus
produce VOC emissions. For the
purposes of the proposed standards, the
delivery vehicle in both cases is referred
to as a "gasoline tank truck."

Because gasoline vapors can be
emitted from a tank truck loading a
product other than gasoline,vswitch
loading was taken into account in
designating the affected facility to be
regulated under the proposed standards.
Consequently, the proposed standards
would affect both the loading of gasoline
into delivery tanks and the loading of
any liquid product into delivery tanks
which contain gasoline vapors. Any
delivery tank carrying gasoline on the
immediately previous load is assumed to
contain gasoline vapors. The costs of
controlling switch loading facilities
(loading racks) are not significantly
greater than the costs to control only
gasoline lo~ding racks. Since the same
vapor processor is used to control all of
the loading racks, the primary additional
cost would be for the vapor piping
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connecting each loading rack to the
main vapor line to the processor. In
some cases, d larger, more expensive
processor might be specified in order to
handle increased vapor flow, but the
additional cost would amount to a small
percentage of the total cost. Many bulk
terminals are already controlling all
loading racks which have the potential
to displace gaoline vapors.

Since only small quantities of gasoline
(less than 2 percent) are delivered by
rail cars, vapor controls on these
loadings were not investigated, and the
proposed standards would apply only to
the loading of liquid product into
gasoline tank trucks.

For the purposes of the proposed
standards, gasoline is defined as any
petroleum distillate or petroleum
distillate/alcohol bled with a Reid
vapor pressure of 27.6 kilopascals C4
pounds per square inch) or greater
which is used as a fuel for internal
combustion engines. The addition of the
distinction for petroleum distillate/
alcohol blend in the definition is to
include gasohol fuels which have
experienced increased consumption in

-recent months.
Because vapor leakage from the tank

trucks being loaded can represent a
significant proportion of the total bulk
terminal VOC emissions occurring
during liquid product loading, the
proposed standard has been written to
control such vapor leakage as well as
emissions from the loading racks. EPS
believes that Section 111 would
authorize this regulation to take any one
of the three alternative forms described
below; the Agency solicits comments on
all issues associated with each
approach.

Under the first approach, the
standards would apply only to the bulk
terminal. The terminal owner or
operator would be required to use vapor
collection equipment on loading racks
servicing gasoline tank trucks, and to
restrict loadings to vapor-tight tank
trucks. The affected facility under this
approach would include only the loading
racks servicing gasoline tank trucks.
Operators of gasoline tank trucks
wishing to load-at the teminal would
need compatible loading and vapor.
recovery equipment, and vapor-tight
delivery tanks. This approach would
consolidate responsibility for controlling
emissions without resulting in an
exces'sive burden for the terminal owner
or operaftor.

Under the second approach, standards
would apply directly to both the
terminal and the tank trucks. The
standards would require the terminal
owner or operator to install vapor
collection equipment and the tank truck

operatbr to have compatible equipment
and vapor-tight tank trucks. Under this
appproach, the affected facility would
consist of the combination of the loading
rack and the truck-mounted tank, with a
single stafidard'covering the hybrid
loading rack/tank facility. The second
approach could result in several owners
or operators (of the terminal and of the
tank trucks)'at the'same terminal being
regulated under a single standard. This
could create enforcement difficulties
and problems in determining liability.

The third approach would involve
designating two affected facilities, one
consisting of the loading racks servicing
gasoline tank trucks and the other
consisting of the truck-mounted tanks,
and applying a separate standard to
each facility. It would not be practical to
directly regulate gasoline tank trucks
under a separate standard because the
VOC emissions being regulated occur
only during product loading at the
terminal; and a situation of two
standards regulating the same source of
emissions would result. Furthermore, in
the case of new tank trucks loading at
an existing uncontrolled bulk terminal,
only the tank trucks would be regulated,
and VOC emissions would be displaced
to the atmosphere uncontrolled since the
terminal would have no vapor collection
or control equipment to process the -
vapors. Thus, separate standards would
not be effective in these circumstances.

After considering the issues involved
with each of these approaches to
designating the affected facility, the
Administrator selected the first
approach as the most practical
designation. This places direct
responsibility under the proposed
standards on the owner or operator of
the bulk terminal only, eliminates the
potential for enforcement problems
associated with an impermanent
affected facility under the second
approach, and eliminates the situation
of regulating the same operation with
two standards under the third approach.

The selected approach, which
considers only the bulk terminal loading
racks. as the affected facility
designation, presents several
possibilities, Two potential affected
facility designations considered under
this approach were (1) each individual
loading rack, and (2) the combination of
all the loading racks at the terminal
which service gasoline tank trucks.

In choosing the affected facility, EPA
must decide which piece or group of
equipment is the'appropriate unit (the
"source"] for separate emission
standards in the particular industrial
context involved.'The Agency must do
this by exaniiing the situation in light
of the tei'ins andp iurose of Section I1n.

One major consideration in this
examination is that the use of a
narrower designation results in bringing
replacement equipment under the NSPS
sooner. If, for example, an entire plant Is
designated as the affected facility, no
part of the plant would be covered by
the standard unle'ss the plant as a whole
is "modified" or "recofnstructed." If on
th e other hand, each piece of equipment
is designated as the affected facility,
then as each piece is replaced, the
replacement piece will be a new source
subject to the standard. Since the
purpose of Section 111 is to minimize
emissions by application of the best
demonstrated control technology at all
new and modified sources (considering
cost, other health and evxironmental
effects, and energy requirements), there
is a presumption that a narrower
designation of the affected facility is
propei. This ensures that new emission
sources within plants will be brought
under the coverage of the standards as
they are installed. This presumption can
be overcome, however, if the Agency
concludes either that a) a broader
designation of the affected facility
would result in greater emtssiond
reduction than would a narrow
designation; or b the other relevant
statutory factors (technical feasibility,
cost, energy, and other environmental
impacts) point to a broader designation.
The application of these factors is
discussed below.

While selection of a narrower
designation of affected facility generally
results in greater emissions reduction by
earlier coverage of replacement
equipment, it appears that a broader
designation would result in greater
emissions reduction in the bulk gasoline
terminal industry. Replacement of
existing racks in not expected to occur
to any great extent, because properly,
maintained racks do not generally
require replacement. In other words, the
isolated replacement of a single rack
due to deterioration of that rack is
expected to occur rarely. Rather, EPA
projects that terminals will concentrate
on additions of new racks to sets of
existing racks rather than replacement
of existing racks. EPA further projects
that if replacement does occur, it will
involve, a major change in the rack
system (such as conversion from top to
bottom loading) and will'involve most or
all of the racks at the terminal rather
than just one rack. The reasons that a
total racks affected.facility designation
is expected to result in greater emission
reduction than a single rack affected
facility designation, in the situations
described above, are explainedin the
following paragraphs.
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A modification, under 40 CER 60.14, is
any physical or operational change to an
existing facilit which produces a net
increase in the emission rate from that
facility. If a new rack were added to a
terminal it would be an affected facility
under a single rack designation, and
only that rack would be covered. Under
a total racks designation, the addition of
a single new rack could result in a
modification, in which case all of the
racks would become an affected facility,
resulting in greater emission reduction
under this designation, Even if the
addition of the new rack did not result
in a modification because there was no
increase in emissions (due to partial
control, for example), the total racks
designation would still result in less
emissions. This is because the single
rack designation would still result in'a
small incremental emissions increase
even if the rack were controlled.

In addition to modification, an
existing facility could become
reconstructed, under 40 CFR 60.15, if the
fixed capital cost of replacing -
components at that facility exceeded 50
percent of the cost of a comparable
entirely new facility. Under a single rack
designation, this cost figure could be
attained sooner for a given rack than it
would under a total racks designation,
since total replacement cost for parts for
a single rack would be less than for all
the-racks, and50 percent of the cost for
a single new rack would be less than 50
percent of the total cost for all new
racks. However, under a total racks
designation, all the racks at a terminal
could become affected facilities if the
conversion cost exceeded 50 percent of
the cost needed to build all new racks;
although more racks would have to be
converted to attain this cost, more racks
could eventually be covered sooner than
they would be under a single rack
designation. Multiplerack conversion
projects of this type are the most likely
type of replacement at bulk terminals.

Whether the total racks designation
would actually result in more emissioii
reduction than the single rack
designation is somewhat uncertain. The
designation which would result in the
most emission reduction depends on
decisions made by a terminal owner or
operator when replacing racks or adding
new racks to the terminal. It is difficult
to accurately forecast what these
decisions will be. For example, under
the single rack designation, even if only
one rack had to be controlled, the
terminal owner or operator may elect to
control all racks-instead of one rack.
since it is common industry practice to
control all racks with one control
device. If this occurred, the single rack

desiiation could result in control of all
racks just as would the total racks
designation.

In summary, considering that the
addition of new racks and the multiple
replacement of racks are expected to be
more likely occurrences In this industry
than single rack replacement, and the
fact that more racks would come under
the standards under the total racks
designation than under the single rack
designation in these cases, It is
projected that the total racks
designation would result in the greatest
emission reduction. However, as stated
previously, this depends on decisions
made by a terminal owner or operator at
the time of construction.

After projecting that the total racks
designation would result in the greatest
emission reduction, the reasonableness
of the cost of this designation was then
evaluated. For terminals which do not
already have control devices (most new
and existing terminals in attainment
areas), examination of the cost data has
indicated that the affected facility
designation of each individual rack
would generally result in lower capital
costs than the designation of all the
loading racks. However, the net
annualized cost would be lower for the
total racks approach, assuming that the
terminal elected to use a control system
other than thermal oxidation, because of
the greater liquid recovery cost credits
associated with controlling all of the
loading racks. For example, at an
affected terminal the capital cost to
install controls on one loading rack
(assuming 380,000 liters/day throughput)
would be about $295,000. This cost
includes the vapor processing system.
installation, and piping. Under a total
racks designation, the capital cost to
install controls on all loading racks
(assuming 1,900,000 liters/day
throughput) would be about S345,000.
Annualized costs, which include capital
charges, labor, maintenance, utilities,
and liquid recovery credits, indicate as
much as an $80,000 per year difference
in favor of the total racks controls (a net
annualized cost of about $40,000 for a
single rack designation, and a net
annualized cost savings of $40,000 for a
total racks designation]. The major
reason for this favorable annualized
cost, as stated earlier, Is the greater
recovery cost credits associated with
the controls on all of the racks. Based on
this analysis, it was concluded that for
terminals in attainment areas the costs
which would result from a total racks
designation would be reasonable, and
would in fact be less expensive on an
annualized basis provided that the
control system used recovered gasoline

from the collected vapors. Sj.stems
which recover gasoline are expected to
comprise the majority of the systems
which would be installed under the
NSPS.

Another consideration regarding costs
for terminals in attainment areas is that
most tank trucks serving bulk terminals
in attainment areas would not be
equipped for vapor recovery under State
regulations. In order to load at a
controlled loading rack, a tank truck
would have to be equipped with a vapor
collection system to route gasoline
vapors to the terminal's control system.
Besides having to retrofit vapor recovery
equipment, some tank trucks would also
havelo convert to bottom loading from
top loading, If the terminal switched to
bottom loading in the course of
installing vapor control equipment. In
addition, a vapor tightness requirement
could be in effect for tank trucks loading
at such a rack. However, under a single
rack designation. a terminal could end
up with a mix of controlled racks and
uncontrolled racks. In this case, tank
trucks would probably load at the
uncontrolled racks so that the cost of
retrofitting could be avoided. Thus, a
terminal owner or operator considering
a conversion of one ormore racks,
which would result in those racks
becoming affected facilities, likely
would either be deterred from making
any changes or would convert all of the
racks and all of his tank trucks in order
to prevent this situation from occurring.
The result of this conversion would be
the same as under a total racks
designation.

For terminals which already have
o control devices (the majority being
existing terminals in non-attainment
areas), capital and annualized costs
could both be lower for a total racks
designation of the affected facility. For
example, the case of an existing
terminal which is modified by adding a
loading rack and increasing emissions
was analyzed. If the limits of the
standard were more stringent than those
under which the existing control device
was operating, then depending on
whether the device could meet the more
stringent limit, the terminal owner or
operator might have to make an
expenditure in order to comply with the
new limits. Under a one rack
designation for the affected facility, only
the new rack would be required to meet
the limits of the standard. If a separate
control system was installed for the new
rack, capital costs could be about
$295,000 and annualized costs could be
about $70,000 per year. Under the total
racks designation of the affected facility,
both the existing racks and the new rack

i II I I I Ill III I I I
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might be required to meet the limits of
the standard under the modification
provisions. One option would be to
install an add-on system to the existing
control device if that control device
could not meet the limits of the
standard. The capital cost for this
approach could be about $100,000 and
the net annualized cost could be about
$20,000 per year more than the
annualized cost of operating the original
system. Another option would be to
replace the existing control device with
a new device which could meet the,
limits of the standard. The capital cost
for this could be about $200,000 and the
incremental net annualized cost could
amount to $50,000 per year. A third "
option for terminal operators whose
control device could be altered to
achieve a lower emission limit would be
to upgrade the existing device through
design or operational changes. While the,
cost for this approach would vary in
individual cases, it would be
considerably less than the cost for either

*of the first two options. Finally, any
presently installed control device which
was capable of complying with the
limits of a more stringent standard
would not have to be altered. The
operator's decision to select any of these
options would depend on such factors
as the terminal's financial position and
the type, age, condition, and control
efficiency of the existing control device.
Based on this analysis, it was concluded
that for terminals in non-attainment
areas, regardless of which option the
terminal operator selected, the costs
incurred under a total racks designation
would be reasonable, and in fact any of
the options discussed would be less
expensive than the costs under a one
rack designation.

In addition to the emission reduction
and cost considerations discussed
above, the single rack designation has
technical complications. Performance
testing ofthis affected facility would be
difficult at terminals which already have
some means of vapor control installed
(estimated to include about 70 percent of
the existing terminals). If one rack were
newly installed or altered in such a way
as to become an affected facility under
modification or reconstruction
provisions (40 CFR 60.14 and 60.15) and
were required to meet a more stringent
emission limit, the new rack-could
require controls different from the
remainder of the reading equipment
Since the emissions from all of the racks
are typically routed to the single vapor
processor, it would be impossible to
distinghish the vapor processor outlet
emissions originating from only the new
loading rack. If an existing control

device were unable to meet a more
stringent emission limit, a bulk terminal
operator could either install a separate
vapor collection system and processor
for the new rack, or replace or upgrade
the existing control device. The latter
approach is identical to what a total
racks designation of the affected facility
would accomplish.

The foregoing discussion indicates
that, based on the assumptions made,
the total racks designation would result
in the greatest emission reduction.
Furthermore, the total racks designation
would be the most consistent with the
industry practice of using one control
device for all racks at a terminal. The
total racks designation, by causing all
collected vapors to be routed to a single
vapor processor, would result in the less
expensive approach to achieving the
requirements of the proposed standards,
and the costs would be reasonable.
Performance testing of this type of
affected facility would be*
straightforward because all loading
racks would be subject to the same
standards. Consequently, after
considering the emission reduction,
technical, and cost impacts associated
with each possible designation, the
Administrator selected the combination
of all the loading racks as the affected
facility.

Comments are specifically invited
concerning the -selection of the affected
facility. In particular, comments are
requested on the question of whether
selection of the totalracks designation
would in fact result in greater emissions
reduction than would selection of the
one rack designation, and the economic

-impact of this selection on' existing
terminals. Comments are requested on
the factors considered and also on any
additional factors which should be
considered. Any comments submitted to
the Administrator on this issue should
contain specific information and data
pertinent to an eviluation of the
magnitude and severity of its impact
and suggested alternative courses of
action that would avoid this impact.

Selection of Basis'of Pmposed
Standards

Control Technology. Control systems
currently being used atterminals consist
of two main elements, the vapor
collection system and-the vapor
processing system (or vapor processor].
All of the vapor collection systems used
at terminals are somewhat similar. The
air-vapor mixture displaced during the
loading of the delivery tank is contained
and routed through vapor piping on the
tank truck to the terminal vapor,
collection piping. The terminal vapor
collection system, in turn, routes the air-

vapor mixture through piping to the
vapor processing equipment. Knock-out
tanks are commonly utilized between
the loading racks and the vapor
processoi to remove liquid from the
transfer lines before it reaches the vapor
processor. Liquid can enter the line due
to overfilling the delivery tank,
entrainment of liquid droplets from the
loading operation, or condensation of
vapor into liquid. Vapor holding tanks
are also used in some vapor collection
systems. Vapor holding tanks are used
to store a designated volume of air-
vapor mixture and then release it to the
processor to process the vapors on a
batch basis. Fluctuations in VOC
concentration and air-vapor mixture
flow rate are minimized by using vapor
holders.

Several vapor processing techniques
were evaluated by EPA. These control
techniques included carbon absorption
(CA], thermal oxidation, (TO),
refrigeration (REF), compression-
refrigeration-adsorption (CRA),
compression-refrigeration-condensation
[CRC), and lean oil absorption (LOA).
These six techniques represent allof the
control methodologies commonly
employed at bulk terminals. At least one
system utilizing each of these control
technologies was tested in an EPA-
sponsored test program conducted
between 1973 and 1978. The test
procedure used was the procedure
outlined in the draft bulk gasoline
terminal Control Techniques Guideline
(CTG) document, "Control of
Hydrocarbons from Tank Truck
Gasoline Loading Terminals," dated
May 15, 1977. This test procbdure is
similar to the procedures in the
proposed standards and in Reference
Methods 2A, 28, 25A, and 25B. Although
the emission measurement methods
were the same as the proposed
Reference Methods 2A, 2B, 25A, and
25B, the test procedure varied slightly, in
that the test period was longer than the
period required in the proposed
standards. This difference is discussed
in Appendix D of the Background
Information Document, and would not
affect the achievability of the standard.

The test data considered In evaluating
the six control technologies mentioned
earlier represent terminals ranging in
gasoline throughput from 190,000 liters
per day (50,000 gal/day) to 5,700,000
liters per day (1,500,000 gal/daj).
Twenty-two tests were performed,
totaling 61 days of testing. In addition,
several tests performed by others using
the same procedures were considered in
evaluating the control technologies,
Thus, these data are considered
representative of the conditions at a
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wide range of terminal sizes and are an
adequate basis for an evaluation of the
best systems of continuous emission
reduction-

Tank trucks have been demonstrated
to be majorsources of vapor leakage
during product loading operations at.
bulk terminals. Vaporleakage 'an vary
significantly from one tank to. another.
The larger the tank truck leakage, the
smaller thivolume of air-vapor mixture
that enters the vapor collection system.
To evaluate the results of the vapor
control system tests. the results from all
of the tests were calculated on a
comparable no-leak basis. Mass
emissions, in the form of milligrams of
VOC per liter of gasoline loaded,, were
used to compare the test results on a
common basis. These units were used. to
be consistent with the units utilized in
the test reports.

Carbon adsorption systems use beds
of activated carbon. to adsorb gasoline
vapors from the air-vapor mixture. CA
systems at terminals typically consist of
two carbon beds. One bed actively
adsorbs the vapors while the other bed
is'being regenerated. After a set period"
df time, the active bed is regenerated,
with the air-vapor flow re-routed to the
opposite bed.

Three EPA test, consisting of nine
days of testing, were performed on two
carbon adsorption, systems which
incorporated vacuum regeneration
assisted by warm air purge. The dairy
average emissions from these systems
ranged from 1.8 milligrams of VOC per
liter of gasoline loaded (mg/liter) to 11.0
mg/liter. Two days of testing were not
included in evaluating the system
because of unit maladjustment and
testing irregularities. On one test day,
the bed switching timer was set
incorrectly, leading to excessive loading
on one carbon bed. On one day of
another test, two tank trucks were
purposely loaded simultaneously,
causing vapor loading to exceed the
design capacity of the CA system. This
was done in order to determine the
performance limit of the system. Further
details are contained-in Appendix C of
the Background Information Document.
C6ntrol unit efficiencies on the
remaining seven days ranged from 9a.a
percent to 99.6 percent. One of the
systems tested included a vapor holder
in its design.

One test was performed in 1979. by the
California Air Resources Board on a
carbon adsorption system using vacuum
regeneration. Mass emissions measured
at the system exhaust were not specified
exactly, but were reported to be less
than.Lz2mg/liter.

Thermal oxidizer systems do not
recover any product. Instead. the

gasoline vapors are oxidized in a burner
chamber. Many TO systems use vapor
holders to. store air-vapor mixture from
the loading rack. so that the system can
process VO~vapors at a relatively
constant concentration and flow.

Tests were performed on four thermal
oxidizer control systems. Two of the
control systems incorporated vapor
holders, while two systems operated on
an on-demand basis. Emissions from the
thermal oxidizer systems ranged from
1.4 mg/liter to 107 mg/liter over the four
systems tested. Control efficlencies
varied from 86.6 percent to 29.8 percent.
Even though there was a wide
variability in the test results all systems
tested appeared to be operating
properly. The two thermal oxidizer
systems incorporating a vapor holder
achieved an. average VOC emission rate
of 13".3 mag/liter, while the two systems
without vapor holders averaged46.4
mg/liter.

Refrigeration systems, as with the
remainder of the systems to be
discussed, recover gasoline vapors from
the loading operation in the form of a
liquid product. In the REFsystem, air-
vapor mixture from the loading racks is
routed to: a condensation chamber and
passed over a series of cooling coils.
Temperatures in the condensation
section can be as low as -15°F. The
gasoline vapors condense, with some
water vapor in the air, and are
separated in a gasoline/water separator.

Six refrigeration type vapor
processing systems were tested in the
EPA program, totaling 17 days of testing.
The emissions in one test were
unusually high compared to those from
other REF tests. Problems with the test
equipment and with the refrigeration
system itself led to the highemissions in
this test. Since these test results were
not considered representative of the
systems performance, data from this
test were not included in the analysis of
the REF system.- In another test. serious
leakage in the vapor collection system
prevented almost half of the air-vapor
mixture displaced from tank trucks from
reaching the refrigeration system. Data
from this test were also not included in
the REF system performance evaluation.
Appendix C of the Background
Information Document contains further
details on these tests. The daily average
results from the fourremaining tests
ranged from 31.1 mg/liter to 103 mg/
liter, and indicated a control efficiency
ranging from -7.1 percent to 94.6
percent. During two of these four tests,
the refrigeration system was notlcooling
the vapors to, the temperature for which
the sytem was designed. Cooling section
temperatures were approximately 40'F

warmer than the design temperature -
60'F instead of -100'fl. Emission rates
adjusted for system leakage from these
two tests averaged approximately5a
mg/liter It is notlinown how much
lower the emission ratewould have
been if the design temperature of the
cooling sections had been maintained.
but improved emission rates are
expected for these systems ifdesign
temperatures are maintained. Most of
the EPA testing performed since 1974 on
REF system involved systems which
use chilled methylene chloride "brine'

to cool the condenser section. Many
newer systems use direct expanisior of
refrigerant for cooling, and recent tests
indicate that thenew systems may be
capable of improved performance and
reliability when compared to the older
systems. Three tests performed in l'a
and 1979 by the California Air
Resources Board on the latest model
refrigeration systems measured outlet
VOC mass emission rates of 48 mg/liter,
36 mg/liter and 5 mg/liter.

In compression-refrigeration-
absorption systems. the air-vapor
mixture from the loading racks is first
saturated to bring the concentration of
the gasoline vapors above the explosive
range and is then stored in a vapor
holding tank When the volume limit is
achieved, the air-vapor mixture is routed
to the CRA processing unit. The air-
vapor mixture is first compressed and
then passed to a cooler-condenser
section where some liquid is condensed
and recovered. The remaining mixture is
sent to an absorption section where the
gasoline vapors are absorbed in chilled
gasoline.

Six CRA-type vapor processing
systems were tested by EPA. totaling 16
days of testing. All of the systems tested
incorporated vapor holders in the
system design. Average daily processor
outlet emission rates ranged from4l.5
mg/liter to 914) mg/liter. Processor
efficience ranged from 61.4 percent to
94.apercenL

Compression-refrigera tiora-
condensation systems are similar in
operation to the CRCsystems. The air-
vapor mixture is saturated and then
stored in avaporholding tank. The air-
vapor mixture is compressed and any
condensed liquid is collected. The
remaining mixture then passes through a
series of refrigerated condenser sections
before exiting to the atmosphere.

Two CRC vapor processing systems
were tested, totaling five days of testing.
One system tested had serious leakage
problems from the vapor holder. No
methodwas available to estimate the
leakage so the outlet emissions could
not be adjusted for comparison to the
other tests. Processor efficiency was
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also not calculated because the vapor
leakage took place after the inlet
sampling location. The two test days
with complete results indicated emission
rates of 48.4 mg/liter and 55.9 mg/liter,
and pt'oceqsor efficiencies of 89.0
percent and 91.5 percent.

The final system evaluated was the
lean oi!.absorption.system. The LOA
system is basically an absorption
system where the gasoline vapors,
which are predominantly lighter
molecular weight hydrocarbons, are
absorbed in a "lean oil," which is lean in
light ends. The air-vapor mixture is
introduced into the bottom of the
absorption column and passes -

countercurrent to lean oil, generated on
site, which is sprayed from the top of the
tower. The recovered liquid is returned
to storage.

One lean oil absorber processing
system was tested, consisting of three
days of testing. The daily average
emission rate ranged from 73.0 mg/liter
to 130.0 mg/liter with processing
efficiency ranging from 74.1 percent to
85.9 percent.,

Most of, the systems evaluated were
designed and installed to meet an 80
mg/liter (or about 90 perce4 efficiency)
standard as required in 'many SIPs. The
test data, however, reflect the potential
of most of the systems to-achieve a
higher control efficiency.

As mentioned earlier, vapor leakage
from tank trucks can be a major source
of VOC emissions during terminal '
loading operations. As the gasoline or
other liquid product is being loaded,
most of the displaced vapors are
collected and contained in the vapor
collection system, However , some
vapors may leak but of the hatch covers,
pressure-vacuum (P-V,) vents, and other
vapor containment components on the
tank truck to the atmosphere
uncontrolled. Since, in this case, only
part of the displaced vapor volume is
collected and controlled, the overall
efficiency of the vapor control system is
reduced. Vapor tightness requirements
on-the delivery tank would reduce the
fugitive emissions problem at the
loading racks. No vapor tightness
requirements were in effect at any of the
terminals tested in the EPA control .
system test program. Vapor leakage for
individual loadings varied from 0 to 100
percent. The average vapor leakage was
approximately 30 percent.

To control these emissions, a
maintenance program would be
necessary. Such a program would
consist of inspecting gaskets and seals
for wear or crackiing, hatch covers for
warpage, and P-V vents to ensure that
they seat properly. The maintenance
program would involve repairing or

replacing any items ii; the tank truck
vapor containment equipment that might
allow vapors to escape. The ability of
the delivery tank to maintain vapor
tightness is dependent upon the loading
method, maintenance program, and the
type of service to which the tank is
exposed. Ih separate EPA-sponsored
program (EPA Report No. EPA-450/3-
79-018), delivery tank trucks were tested
in an area where a vapor tightness
program was implemented. in this area,
delivery tank trucks were required to
pass an annual certification test which
verified the vapor tightness of the tank.
In this program, the annual average
vapor leakage from the tested delivery
tank trucks was reduced to about 10
percent.

Emissions through leaking tank trucks
can be increased by improperly
designed loading rack vapor collection
systems. For example, if two trucks are
loading simultaneously, vapor collected
from one truck may pass through the
vapor piping to another rack and escape
through a non-vapor-tight truck. The
leaking tank represents the path of least
resistance to the atmosphere for the
vapors in the loading rack collection
system. This has been observed in
several terminal tests. This problem can
be eliminated by the installation of
check valves or similar devices in the
vapor collection system which would
not allow vapors to pass from one
loading rack to another. This design has
been used at several terminals.

Regulatory Alternatives. Regulatory
alternatives were developed which
represent technically feasible levels of
control for reducing VOC emissions'
from bulk gasoline terminals. The Units
of milligrams per liter (mg/liter) were
used to compare the vapor processing
systems tested and were, therefore, used
to distinguish between emission
reductions achiveable by each of the
alternatives.

Based on review of the technical
support data, four regulatory
alternatives were selected. Under
Alternative I no standards would be
developed. Instead, the State
Implementation Plans (SIP's) would be
relied upon to control VOC emissions
from bulk gasoline terminals. SIP
regulations for VOC generally require
controls only in the areas which do not
meet National Ambient Air Quality
Standards for ozone (non-attainment
areas): However, 17 States are expected
to require SIP controls statewide by

- 1982. A typical SIP regulation for
gasoline loading at bulk terminals would
require the routing of vapors to-a vapor
processing system and would limit the
emission rate from the processor outlet

to 80 mg/liter. The emission rate of 80
mg/liter is roughly equivalent to 90
percent control efficiency. The typical
SIP would also contain a requirement -
for gasoline delivery tanks to pass an
annual vapor-tight test to minimize

- fugitive vapor losses at the loading
terminal. It .was estimated that SIP
regulations on tank truck loadings and
vapor tightness would affect
approximately 70 percent of new and
existing terminals by 1982.

The remaining three alternatives
reflect two basic levels of control for
vapor processing equipment installed at
terminals, but represent three levels of
overall emission reduction. Each of
these three alternatives would require
that affected facilities be equipped with
vapor collection equipment. Emission
limits would be met using vapor
processing equipment similar to the
systems tested by EPA. Emission test
results Indicate that most of the vapor
processing systems which are now being
installed to meet existing emission limits
could, in fact, meet a more stringent
standard.

Alternative II would require the SIP
emission limit of 80 mag/liter and would
also require that liquid product loadings
into gasoline tank trucks be restricted to
trucks which were vapor-tight. Emission
reductionsfrom the baseline would be
experienced under Alternative II since
all new, modified, or reconstructed
terminals not covered by the SIPs would
be regulated by Alternative 11. These
terminals would include those in
attainment areas not regulated by SIPs,
The test data indicate that the carbon
absorption, thermal oxidation,
refrigeration, CRA, and CRC vapor
processing systems could meet the
emission limits of Alternative II.

Alternative III would set a VOC
emission limit based on 35 mg/liter as
determined from the available test data.
This alternative would have no specific
tank truck vapor-tight requirements and
would rely on the SIPs to control tank
truck fugitive emissions in non-
attainment areas. Tank truck fugitive
emissions in attainment areas would
remain uncontrolled under Alternative
Il. Inspection of the test data revealed
that the carbon adsorption system and
thermal oxidation system with vapor
holder were roughly equivalent, giving
the most consistent results in reducing
VOC emissions. Emission rates from
carbon adsorption systems ranged from
1.8 to 11.0 mg/liter, averaging 5.9 mg/
liter. Thermal oxidizer systems using a
vapor holder produced emissions
ranging from 1.4 to 29.4 mg/liter, for an
average of 13.3 mg/liter. Although
average emissions from carbon
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adsorption systems were slightly lower.
the cost analysis indicated that the
thermal oxidation system, using a vapor
holder is the most cost-effective system
for small terminals.

This is important since'about half of
the affected facilities are expectect to be
in the smallest model plant size.

The highest adjusted daily emission
rate from the applicable tests on- carbon
adsorption and thermal oxidizer with
vapor holder systems was
approximately 29 mag/liter. This adjusted
emission rate represents the calculated
rate whichwould have occurred in a
vapor-tight collection system, based on
actual measured emissions and an
adjustment factor based on
measurements of tank truck vapor
leakage during testing. In order to allow-
a small margin above the highest
adjusted.emission rate from the tested
systems, a level of 35 mg/liter was
selected as the emission limit for the
regulatory alternative. It appears that
refrigeration, as well as carbon
adsorption and thermal oxidation, has
the capability to achieve this limit,
although some operational or design
modifications might be required for
specific systems.

Alternative IV is similar to
Alternative M in that it would limit the
vapor collection system emissions to 35
mg/liter. This emission limit is based on
the same control technologies as in
Alternative . In addition, Alternative
IV would require that liquid product
loadings into gasoline tank trucks be
restricted to vapor-tight trucks.

Model plants were developed for new,
modified, and reconstructed terminals in
order to analyze and compafe the
environmental, energy, and economic
impacts of each regulatory alternative.
Four model plants were selected to
represent the-cross-section of daily
gasoline throughputs found in the bulk
gasoline terminal industry. Gasoline
throughputs selected for comparison and
analysis were 380,000 liters/day (100,000
gallons/day], 950,000 liters/day (250,000
gallons/day), 1,900,000iters/day
(500,000 gallons/day), and 3,800,000
liters/day (1,000,000 gallons/day. New
terminals are best represented by the
three larger model plant sizes while
existing terminals are best represented
by the three smaller model plant sizes.

Impacts of RegulatoryAlternatfves.
Under Alternative 1, in the absence of
additional, standards of performance.
there would be no VOC emission
reduction beyond the reductions due to
the SIPs, which will result in a 1982
baseline VOC emission level of 140,000
megagrams per year (Mg/year].

Under Alternative 11, the 1982 baseline
level would be reduced by 5,750 Mg/

year by 1985. This represents a
reduction of about 60 percent. from 9.150
Mg/3ear to 3,410 Mg/year. in the VOC
emissions from all new, modified, and
reconstructed terminals.

Under Alternative II, nationwide
VOC emissions would be reduced by
4,510 Mg/year by 1985. Emissions from
affected. terminals would be reduced by
about 50 percent from 9,150 Mglyear to
4,650 Mv/year by 1985. The lower
emission reduction of Alternative M
when compared to Alternative I1
illustrates thesignificance of tank truck
vapor leakage. Even though processor
outlet emissions under Alternative M
would be reduced from 80 mg/liter to 35
mg/liter, the absence of a requirement
that terminals restrict loadings of
gasoline tank trucks to vapor-tight
trucks more than offsets the additional
VOC reduction.

Under Alternative IV, nationwide
VOC emissions by 1985 would decrease
by 6,620 Mg/year. The reduction in VOC
emissions from affected terminals during
this period would be about 70 percent,
from 9,150 Mg/year to 2,540 Mg/year.

The regulatory alternatives would
apply to all new, modified, or
reconstructed terminals but would affect
terminals in non-attainment areas
differently than terminals in attainment
areas. New and existing terminals in
non-attainment areas would be
regulated by SIP requirements and
would therefore have some type of
vapor control system already installed.
Most terminals in attainment areas
would not be controlled by SIPs and
would experience the greatest effects of
the regulatory alternatives. Terminals in
attainment areas would experience
different effects depending upon the
type of loading currently used at
existing terminals or that which would
have been used by a new terminal in the
absence of additional standards. There
are two basic methods by which
delivery tanks can be loaded at bulk
terminals, top loaded through the
hatchways on top of the tanks, or
bottom loaded through adapters at the
bottom of the tanks. Top splash loading
involves inserting a nozzle into the
*hatchway and splashing the incoming
product onto the surface of the product
in the tank. Attaching a fixed or
extensible downspout to the loading arm
allows product to be introduced below
the liquid surface (submerged loading).
Bottom loading can also be considered a
form of submerged loading. Generally,
top splash loading results in greater
VOC emissions than submerged loading.
Thus, greater emission reductions would
be achieved under any of the regulatory
alternatives when controlling top splash

loading terminals compared to terminals
using submerged loading.

VOC emissions for model plants
would vary for each alternative. Under
Alternative IL new. modified or
reconstructed terminals in non-
attainment areas would experience no
VOC emissions reduction. The emission
limits for existing terminals in non-
attainment areas under SIP regulations
are identical to the limits under
Alternative IL In an attainment area,
under Alternative 11. a terminal with a
gasoline throughput of 950,000 liters per
day which previously used submerged
loading would experience a VOC
emission reduction of'137 Mg/year (from
194 Mg/yr to 57 Mg/yr). For the same
throughput terminal which previously
used top splash loading, a VOC
emisgion reduction of 408 Mg/yr (from
465 Mg/yr to 57 Mg/yr] would be
experienced under Alternative IL

Under Alternative Iff. a 950,000 liter!
day terminal in a non-attainment area
would experience an VOC emission
reduction of 19 Mg/yr (from 57 Mg[yr to
38 Mglyr]. For a submerged loading
terminal in an attainment area. a VOC
emission reduction of 87 Mg/yr (from
194 Mg/yr to 107 Mg/yr) would be
experienced. If splash loading were used
prior to control, this same terminal
would experience a VOC emission
reduction of 358 Mg/yr (from 465 Mg/yr
to 107 Mg/yr) under Alternative I1.

For a 950,000 liter/day terminal in a
non-attainment area, emission
reductions under Alternative IV would
be the same as the emission reduction
achieved under Alternative 11. 19 Mg/yr
(from 57 Mg/yr to 38 Mg/yr). For a
950.000 liter/day terminal in an
attainment area, emission reductions
achieved under Alternative IV would be
156 Mg!yr (from 194 Mglyr to 38 Mglyr]
for a terminal which used submerged
loading and 427 Mg/yr (from 465 Mg/yr
to 38 Mg/yr] for a terminal which
previously used splash loading.

Thermal oxidation systems emit .
carbon monoxide (CO) and oxides of
nitrogen (NOJ] during the combustion of
VOC vapors. A thermal oxidation
system at a 930,000 liter/day terminal
would emit approximately 0.8 Mg/yr of
CO and 0.3 Mg/yr of NO.. A worst case
situation would be one in which 25
percent of the 50 modified or
reconstructed terminals by 1985 were to
install thermal oxidation systems, and
all of these facilities had gasoline
throughputs of about 950,000 liters per
day. In this case. nationwide CO
emissions would increase by 10 Mg/yr
and'nationwide NO2 emissions would
increase by 4 MSfyr. For both of these
pollutants, the emission increases
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represent a small adverse nationwide
air pollution impact.

Impacts on water pollution from any
of the alternatives considered would be-

- negligible, since none of the control
systems considered uses water as a
collection medium. Carbon adsorption
systems using'steam in the regeneration
mode would have the greatest impact on
water pollution. All of the steam would
be condensed and any gasoline present
in the condensedliquid would be ,
separated in the terminal's gasoline/
water separator.'However, there are no
steam-regenerated carbon adsorption
systems currently installed at bulk
terminals, and the vacuum-regenerated
systems currently in use will represent
the primary carbon adsorption

c technology at bulk terminals into the
foreseeable future. All other systems
which chill or condense the air-vapor
m ixture use a gasoline/water separator
integrated into their design, and
discharge a small amount of condensed
water vapor. The impacts on water
pollution are the same for each of the
regulatory alternatives b6cause
essentially the same control equipment
is being assdmed for each alternative.

Because all of the VOC emissions are
incinerated or returned to storage as
liquid product, there would be no direct
solid waste impacts under the regulatory
alternatives. Some solid waste could be
generated indirectly dtle to disposal of
activated carbon from carbon
adsorption units after the useful life of
the carbon had expired. The worst case
for solid waste impact would occur if all
affected facilities were to use carbon
adsorption units for control and had to
dispose of the activated carbon every 10
years. This would result in only about
50,000 kilograms (55 tons) of solid waste
annually. Even in this worst case, the
impact of the alternatives on solid waste
would be negligible. In practice, not all
affected facilities are expected to
choose carbon adsorption for control,
and in many cases the carbon May last
longer than 10 years or may be
transported off-site for regeneration and
reuse.

The energy impacts were derived by
assuming that all VOC emissions
reduction was recovered as liquid
product, and that one liter of this liquid
product was equivalent to one liter of
gasoline. It is assumed for a vapor-tight
vapor collection system, that no part of
the recovered product is lost to the
atmosphere on the way to the storage
tank. In addition, although the VOC
liquid may not have the exact
composition of gasoline, the liquid is
returned to the storage tank where each
liter becomes absorbed and is available

for loading into tank trucks as gasoline.
The energy required to operate the
vapor processing equipment was
subtracted to determine the net energy
impact of each alternative.

A net energy savings would result
from-each of the regulatory alternatives.
A net energy savings for each
alternative is projected even though It is
assumed that as many as half of the
small new, modified, or rec6nstructed
terminals may install thermal oxidizer
systems, which do notrecover energy
and have a small net energy loss..
Alternative II would accomplish a net
fuel savings of 8 million liters (2.1
million gallons) of gasoline per year in
the fifth year of the standard.
Alternative III would recoveg 6 million

'liters (1.6 million gallons) of gasoline per
year in the fifth year.

Because it results in the greatest
recovery of VOC, Alternative IV would
result in the greatest net energy savings.
Alternative IV would recover-9 million
liters (2.4 million gallons) of gasoline per
year in the fifth year of the standard.

A net energy savings would result
from each of the model plant sizes for
any of the vapor control systems except
thermal oxidizer systems. Energy
savings would range from an average of
144,000 liters per year (38,000. gallons per
year) of gasoline for the smallest model
plant (gasoline throughput 380,000 liters/
day) to an average of 1,540,000 liters per
year (407,000 gallons per year] of
gasoline for the largest model plant
(gasoline throughput 3,800,000 liters/
day). A net energy loss ranging from

-2,600 liters of gasoline per year forthe
small model plants to 22,000 liters of
gasoline per year for the largest model
plants would result through the use of
thermal oxidizer systems.
* The total capital and annualized costs

tothe bulk gasoline terminal industry
were determined for each regulatory
alternative. Capital costs include the
purchase and installation of vapor
collection and processing systems,
retrofit of tank trucks to bottom loading
and vapor recovery configurations, and
conversion of top loading racks to
bottom loading. Annualized costs
include capital charges, utilities,
maintenance and repairs, and routine
operating labor. Alternatives II and IV-
would require an additional cost to
perform an annual vapor-tight test and
subsequent repairs on tank trucks.

In addition to the incremental costs
incurred by bulk terminals under the
regulatory alternatives, there would be a
cost impact -on owners of the "for-hire"
tank trucks operating at terminals. For-
hire tank trucks are those trucks owned
by independent companies, which
transport products from bulk terminals

to other distribution points. For-hire
trucks are estimated to constitute about
70 percent of the tank trucks at bulk
terminals. Companies operating for-hire
tank trucks would have to install
compatible loading and vapor recovery
equipment on their tank trucks which
serve affected bulk terminals. Since
several configurations of adapters are
possible, the regulation would require
compatible equipment to ensure that
tank truck and terminal vapor collection
systems could be connected during
product loading. All trucks not already
having bottom loading and vapor
recovery provisions would be retrofitted
with this equipment, and thus there
would be a cost impact on these
companies as a result of the proposed
standards. It is estimated that 390, or 2
percent, of the estimated 18,000 for-hire
tank trucks would be affected in the first
five years. Approximately 85 of these
would have to convert to botton loading
and incorporate vapor recovery
provisions, at $6,400 per tank truck, and
305 would have to add vapor recovery
provisions only, at $2,400 per tank truck.
Annualized costs to the for-hire tank
truck industry would include the cost of
maintaining the vapor recovery
eguipment and, under Alternatives II
and IV, the cost of performing an annual
vapor-tight test on each gasoline tank
truck.

The total capital cost to the bulk
gasoline terminal Industry for the
installed vapor control equipment
necessary to meet Alternative II on the
55 new, modified, or reconstructed
terminals expected through the first five
years of the standard would be
approximately $23.0 million. The
terminal industry annualized cost in
1985 would be $3.3 million. The total
capital cost to the for-hire tank truck
industry through the first five years
would be approximately $1.3 million.
Annualized cost to the tank truck
industry in 1985 would total
approximately $0.7 million, due to
incremental maintenance and testing
requirements. The overall annualized
cost-effectiveness in 1985 expected
under Alternative II would be $696/Mg
($632/ton) of VOC controlled.

Under Alternative III, the total capital
cost for vapor control equipment
necessary through the first five years
would be approximately $24.0 million.
The industry annualized cost in 1985
would be $4.1 million. The total capital
cost to the for-hire tank truck industry
through 1985 would be about $1.3
million, and the annualized cost in 1905
would total about $0.6 million. The
Industry annualized cost-effectiveness
in 1985 expected under Alternative III



Federal Register / Vol. 45, No. 244 / Wednesday, December 17, 1980 / Proposed Rules

would be $1,042/Mg ($946/ton) of VOC
controlled.

-Under Alternative IV, the total capital
cost to the terminal industry for vapor
control equipment necessary through the
first five years of the standard would be
approximately $24.0 million. The
terminal industry annualized cost in
1985 would be $3.6 million. As in
Alternative II, the total capital cost to
the for-hire tank truck industry through
1985 would be about $1.3 million, and
the annualized cost in 1985 would total
about $0.7 million. The overall
annualized cost-effectiveness in 1985
expected under Alternative IV would be
$650/Mg (590/ton) of VOC controlled.

A mix of current control technologies
being installed to achieve 80 mg/liter
was used to establish the-capital cost
figures for Alternative II. Three of the
four technologies-used could, in fact,
meet an emission limit.of 35 mg/liter.
These three technologies were then used
to establish the capital costs for
Alternatives Ell and IV. Because the
costs of all the control technologies
considered are similar and because
much the same equipment was used to
establish the capital costs for each
alternative, the resultant capital costs
for Alternatives II, III, and IV are similar
To meet the emission limits of any of the
alternatives, the vapors from tank trucks
would have to be collected and routed
to the terminal collection system.
Therefore, the costs.for tank truck
retrofitting would be the same for each
alternative. The differences in net
annualized cost among the alternatives
result from differing product recovery
cost credits at affected terminals, and
the inclusion of tank truck-vapor-tight
requirements under Alternatives II and
IV.

For Alternative II, cost assessments
were performed on the carbon
adsorption, thermal oxidizer,
refrigeration- and compression-
refrigeration-absorption vapor
processing systems for each model plant
size. Operating costs for the
compression-refrigeration-condensation
system are considered comparable to
the CRA system. The lean oil absorption
system was not included in the analysis
because the test data indicated that the
system tested would not be able to meet
the requirements of Alternative I. For
Alternatives III and IV. cost
assessments were performed on the
carbon adsorption, thermal oxidation,
and refrigeration vapor processing
systems only. The test data indicated
the inability of the CRA or CRC systems
to meet a 35 mg/liter limit. For all of the
alternatives, the thermal oxidizer system
would be competitive with the other

units only at the smaller model plant
sizes. All other systems evaluated are
comparable when considering
annualized costs.

A secondary, or add-on, vapor
processor could lie chosen by the owner
or operator of an existing SIP-controlled
facility which became an affected
facility under the proposed standards.
Add-on systems, primarily carbon
adsorption and thermal oxidation, have
been used at bulk terminals to increase
the control efficiency of existing
processing systems. Selecting an add-on
system to process part of the vapors
would be an option to replacing the
existing system with a more efficient
system designed to handle the entire
load. The add-on option would require
operating and maintaining two
processors, whereas the option of
replacing the system entirely means that
expenses would be incurred for just one
processor. The incremental net
annualized cost for the add-on option is
virtually independent of terminal size,
amounting to ap-proximately $20,000 per
year for an add-on carbon adsorption
system, and $45,000 per year for an add-
on thermal oxidizer system. The
incremental net annualized cost of a
replacement carbon adsorption system
would average approximately $37,400
for any terminal size. Due to the loss of
gasoline recovery cost credits, a thermal
oxidizer system replacing a vapor
recovery system would cost from $43,000
per year to $300,000 per year more than
the costs incurred due to the original
system. As a result, add-on or
replacement thermal oxidizer systems
are likely to be selected for use only at
the smallest bulk terminals.

An economic analysis performed on
each of the regulatory alternatives
investigated impacts for new terminals
and for modified or reconstructed
terminals. New terminals constructed in
previously regulated (non-attainment]
areas will incur no additional costs as a
result of any of the regulatory
alternatives because the collection and
processing systems being installed to
meet SIP requirements are essentially
identical to those systems which would
be considered under the regulatory
alternatives. New terminals in
attainment areas would incur varying
control costs depending on their size
and type of loading. Control costs would
not vary significantly among the
regulatory alternatives, although the
improved product recovery cost credits
under Alternative IV lead to the lowest
net annualized cost of anyalternative.
Industry information indicates that no
new 380.000 liter/day bulk terminals are
planned in the first five years of the

proposed standards, because the
potential rate of return on smaller
terminals is not sufficient to encourage
their growth. Terminals in the 950,000
liter/day size category are considered
marginally profitable, even without
additional control costs. Therefore, only
one new terminal of this size is expected
to be constructed in an attainment area
In the first five years of standards. The
two largest model plant sizes, 1,900,000
and 3,800,000 liters/day, are considered
attractive investment possibilities, and
one new 1,900,000 liter/day terminal is
expected to be constructed in an
attainment area in the first five years.
The construction of these two terminals
should not be hindered under any of the
alternatives. The 950,000 liter/day
terminal would have to.pass through
most of the control costs to remain a
reasonable investment. The necessary
degree of cost pass-through appears
possible.

Approximately 50 existing bulk
terminals are expected to be modified or
reconstructed in the five year period
covered by this assessment, with 30 of
these being in attainment areas. The
affected terminals in attainment areas
would be likely to experience the impact
of installing a complete new vapor
collection and processing system where
none existed previously. The remaining
30 affected terminals in non-attainment
areas would experience a lesser impact
becaise a system to satisfy SIP
requirements would probably already be
in place. Such a system would satisfy
the requirements of Alternative II, but
may require upgrading or partial
replacement under Alternative Ill or IV.

Existing terminals of the smallest
model plant size (380,000 liters/day)
would have to pass through essentially
all of the control costs in order to
maintain an acceptable rate of return
under any regulatory alternative.
Existing top loaded 950,000 liter/day
terminals in attainment areas would be
in a similar situation because they
would experience the full impact of
converting the loading racks to bottom
loading and installing vapor collection
and processing systems. It is estimated
that 25 of the former case and two of the
latter case will occur In the first five
years of the proposed standards. In
general, full cost pass-through would be
unlikely due to competition from other
existing terminals and from consumer
pressure as indicated by current
conservation patterns. However, it is
likely that most of the control costs will
be able to be passed through, allowing
most of the 50 modified or reconstructed
terminals to experience acceptable post-
control returns on investmenL Capital
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availability, would not be adversely
affected by any of the regulatory
alternatives. The larger terminals should
not encounter any difficulty in meeting
the control costs resulting'from
modifications or reconstructions under
any alternative. Terminals in non-
attainment areas which replace,
upgrade, or add onto an existing control
system should also be able to maintain
an- acceptable return on investment. It
should! be noted that the control costs
under any regulatory alternative are
similar to those being borne by a large
number of terminals as a, result of State
VOC regulations.

The current trend tovfard the
consolidation of existing facilities of'
marginal profitability can be expected, to.
continue under the proposed standards-,
but the analysis does notindicate any-
additional closures. The costpass-
through analyses for both new and
existing terminals indicate that
maximum price increases of less than
o.Q percent would result from any
regulatory alternative. It should be,
noted that this increase would not affect
nationwide gasoline prices, but
represents a worst case situation within
the bulk terminal industry due to
complete costpass-through.

The regulatory alternatives- woul'd.
.affect the independent tank truck

industry. with minor impacts. The
profitability, of the, firms, in the industry,
would not be impacted significantly
since regulatory cost absorption would,
be minimal. Most of the. regulatory', costs
would bepassed through. to, the
consumer; causing: a maximum increase
In retail gasolhne-prices of less than 0.07
percent for any of the alternatives. It
should be noted that this increase. would
not affect nationwide gasoline prices,
but represents a worst case situation
within, the. independert tank truck
Industry due to, complete cost pass-
through. Additionally, no, closures, or
'dislocations of tank truckfirms are
expected to result from any of the
regulatory alternatives.

Section 111 of the CleanAir Act
requires, that, standards of performance,
be based on the degree of emission
reduction. which the Administrator
judges to, be achievable- through
application of the best technological
system of continuous emission
reduction;, considering costs,, non-air.
quality health and' environmental
impacts, and energy requirements.
which has been adequately
demonstrated; Therefore-,In selecting"
the basis of the proposed standards,, the
Administrator first examined-
Alternative IV,. which would achieve the
greatest reduction in, VOC emissions. -

This alternative would result in a net
energy savings of approximately 9
million liters (2.4 i--illionr gallons) of
gasoline in the fifth year of the-standard,
which is more than any other
alternative. .Water and solid waste
impacts are essentially negligible under
this 'alternative. Both total capital and
net annualized costs to the hulk terminal
and for-hire tank truck industries are not
excessive under Alternative IV., Small
bulk terminals, whichwould bear the
greatest economicimpact, would be
likely to be able to pass through most of'
the colitrol costs in order to remain
viable. Even the product price increases
on the order of 1 percent which could
occur iffull cost pass-through were
possible for terminals are considered
reasonable.The price increases due to
costs incurred by for-hifre tank truck
firms iyould be the same for any
alternative. Finally,, test data indicate
that systems have been demonstrated
that can achieve the emission limitation
required by this alternative. After
consideration. of these factors, the
Administrator selected Alternative IV as
the basis for the proposed standards. It
is noted. that Alternative IV would
achieve a greater VOC emission
reduction at less annualized cost than,
Alternative I.
Selection of Formaf of Proposed
Standards,

Section 112 ofthe Clean AirAct
requires the promulgation of standards'
of performance, establishing allowable
emission limitations for a category of
stationary sources, wheneverit is
feasible. o promulgate and enforce
staridards in such terms. Standards of
performance areconsidered' not feasible
to promulgate oiienforce when either (1.)
a pollutant or pollutants cannotbe
emitted through a conveyance designed

.and constructed- to emit, or capture such
pollutant or (2).the application' of
measurement methodology to a
particular class of sources is.not
practicable due to technological or
economic limitations. If the
Administrator judges that it is not
feasible to.prescribe or'enforce a
standard of'performance Slectioa 111(h).
allows the promulgation of a design,
equipment, workpractfce, or operational
standard; or combination of these
which reflects' the besttechnological
system, of continuous emission reduction
(taking into, consideration the cost of
achieving suck emission reduction, and,
any, non-afr quality health and
environmental impact and energy
requirements} which has. been
adequately demonstrated

As disbussed earlier, VOC'emissions'
at tank truck loading racks are

generated when the incoming product
displaces air-vapor mixture from tbe
truck-mounted tanks. At an uncontrolled
loading rack, the entire quantity of
mixture is emitted directly to the
atmosphere through open hatch covers
or vents. The vapor control systems
currently being used at bulk gasoline
terminals collect the air-vapormixture
displaced from tank trucks and route the
mixture to a vapor processing system.
The mixture is conveyed to. the
processor through vapor collection
systems installed on the tank trucks and
on the bulk terminal's loading rack
system. Even in controlled systems,
VOC emissions may occurfroim the
loading: operation due to vapor leakage
from closed gasoline tank trucks durln6
product loading. These- VOC leakage
emissions originate at various. points on
the tank, such as leaking pressure-
vacuum vents and defective hatch
covers and seals.,Due to the fugitive
nature of these emissions, It Is not
feasible to. collect the escaping vapors
and route them through a conveyahce.
Since tank leakage measurements, at the
loading racks do not provide a
quantitative measurement of total VOC
concentration, flow rate. or mass
emissions, an enclosure around a
loading tank truck would be necessary
in order to, trap emissions for
measurement. An enclosure and
conveyance to, accomplish this Is not
technologically or economically
practicable. Due to these considerations,
the Administrator determined that a
standard of performance, in the form of
a numerical emission limit. could not be
set, and that a work practice standard
would be appropriate for controlling.
tank truck vapor leakage emissions.

Two methods of defining tank truck
vapor tightness and regulating leakage
emissions under a work practice
standard were considered. The first
method would'require the use of a
portable combustible gas detector
during product loading to: detect leaks.
Any measurement in excess of a
specified limit would, define a leaking
tank. However, the terminal, owner or
operatormay not have control ever the
maintenance of all trucks loading at his
terminal Also, many terminals use
automated billing equipment which
allows the tank truck driver to load the
tank without any interaction with
terminal personnel. At these terminals, a
requirement that each loading be
monitored would represent an excessive'
burden. For these reasons, the
regulatory format requiring leak
monitoring of each gasoline tank truck
during.product loadingwas not selected
by the Administrator.
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The second method would require the
terminal owner or operator to restrict
loadings of gasoline tank trucks to those
which had passed an annual vapor-tight
test. This test would be a pressure test
of the delivery tank itself and would
yield a quantitative measure of tank
leakage. Test data -how that annual
testing and subsequent leakage repair
can reduce the average, annual tank
truck emissions from 30 percent before
repair-to 10 percent of the vapors

- displaced during product loading. This
workpractice standard format would
consist of a requirement that the owner
or operator of an affected facility
restrict product loadings of gasoline
tank trucks to those for which he
possessed documentation that the tank
had passed the vapor-tight test within
the 12 preceding months. This format
would provide some control over
leakage emissions and would not
impose an excessive burden on bulk
terminal owners or operators. No direct

-requirements-would be placed on
operators of for-hire tank trucks which
load at affected loading racks. Because
this format is the most practical means"
of controlling emissions from tank
trucks, it was selected by the
Administrator as the format for the work
practice standard. ,

As discussed previously; in order to
set a numerical emission limit f6r the
loading operation at regulated loading
racks, the total VOC emissions would
have to be measurable, so that a
comparison with this emission limit
could be made. Since the small portion
of the displaced vapors which may leak
from the tank trucks cannot be
quantitatively measured, accurate
measurements of total VOC emissions
from tank truck loading are not possible.
However, the major portion of the
displaced vapors can be measured after
the vapors are collected at the loading
rack. Vapor collection systems typically
include the equipment at the loading
rack used to contain and route
emissions, and generally consist of
hoses or arms, manifolding, piping, and
check valves. This type of system is
consistent with the current state-of-the-
art collection systems in use at many
existing bulk terminals. Because of its
demonstrated control effectiveness, and
because it is not possible to set a
standard of performance for the'total
emissions from the loading operation, an
equipment standard requiring a vapor
collection system at each loading rack
was selected by the Administrator as
the format for controlling VOC
emissions at the loading racks.

If there were leaks in the terminal's
vapor collection system, some or all of

the displaced vapors would not reach
the vapor processor and would escape
to the atmosphere uncontrolled. Leak'
sources can include flanges and other
connections, valves, and pressure relief
devices (such as those used In vapor
holders). Leakage in excess of 80
percent of the displaced vapors has
been found in some EPA tests at bulk
terminals. In order for control measures
to be effective, leakage from the vapor
collection and processing equipment
must be minimized. Section 111(h)(1) of
the Clean Air Act directs the
Administrator to include as part of any
equipment standards promulgated under
§ 111(h) "such requirements as will
assure the proper maintenance of any
such... equipment." Periodic visual
monitoring of the equipment required by
these proposed standards and repair of
observed leaks would minimize VOC
leakage without imposing an
unreasonable burden on terminal
owners and operators. Therefore, the
proposed standards include such an
inspection-and-repar requirement
aimed at enhancingthe effectiveness of
the proposed standards.

Because emissions from the vapor
collection system can be measured.
standards of performance in the form of
a numerical emission limit can be
applied to the vapor collection system.
Several formats for these standards of
performance are possible. Three formats
considered for limiting emissions from
the vapor collection system include a
concentration standard, a control
efficiency standard, and a mass
emissions standard. It Is assumed that a
vapor processing system would be used
under any of these formats to achieve
the required emission limit

A format expressed in terms of
concentration would limit the VOC
concentration in the exhaust from the
vapor processing system. The advantage
of the concentration format Is that a test
method to determine VOC concentration
does not require flow measurements.
These data are required to convert
concentration measurements to mass
emission measurements. There are,
however, several disadvantages to a
concentration format. The test data
indicate a variation in exhaust gas flow
rates and'concentrations among the
various systems. Flow rates are high
through the thermal oxidizer system,
which uses large amounts of combustion
air, and are low through the refrigeration
and CRA systems, which use no outside
air in their operation. In addition, the
vacuum regenerated carbon adsorption
system uses warm purge air to enhance
the desorption. These variations in
amount of dilution air would require

adjustments to compare the systems on
an equal basis. The outlet
concentrations also vary from system to
system and between similar systems
manufactured by different companies.
Separate concentration limits might be
required for each type of control sytstern
at each affected terminal If a
concentration format were selected.

Information from the manufacturers
and reiEflts from the testing program
indicate that the control efficiencies of
the processing systems are dependent
on the inlet concentration to the
processor. The test data further indicate
that concentrations at the inlet of the
processor vary considerably from
terminalto terminal. This variation is
caused by many factors which can
include temperature, pressure, vapor
tightness of tank trucks, loading method,
and whether vapor balancing of tank
trucks is used. Vapor balancing consists
of routing the vapors, displaced during
loading of the customer tank, back to the
delivery tank truck. Because of the many
factors which may affect the vapor
processor inlet concentration,
adjustment calculations to compare all
terminals on an equal Inlet
concentration would be very difficult

Two forms of a mass standard format
were considered. The first of these mass
formats was an adjusted mass emission
limit. An adjusted limit method
estimates the volume of vapor loss due
to tank truck leakage and assumes that
this vapor loss is controlled by the vapor
processor at the same efficiency as that
measured during the source test. These
estimated "processed" truck leakage
emissions are then added to the
emissions actually measured at the
vapor processor outlet to arrive at the
adjusted emission rate. This adjustment
method, therefore, calculates the
emissions from the tank truck loading
operation assuming there is no i'apor
leakage in the vapor collection system.
The adjusted emissionsmethod was
used to normalize the test results from
all the terminals tested so that all
control systems could be compared on
an equivalent leak-free basis.

The disadvantages of the adjusted
mass emission format include: (1] a
complex and expensive test procedure,
and (2) the mathematical adjustment of
an accurately measured value (actual
VOC mass emissions from the processor
outlet) to obtain the emission limit. The
test procedure required to determine the
adjusted limits would be identical to the
procedure used in the EPA emission
testing program. The test procedure
requires three days of testing and
requires measurements to be taken at
the processor outlet, at the vapor
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collection system inlet at the loading-
rack, and at the tank truck hatches for
detection of leaks. This test would
typically cost $15,00U to conduct.

The second of the mass formats, a
mass standard'based upon. the. vapor
processor outlet emissions, would
involve a simpler, less expensive, and
more straightforward- test procedure.
The vapor processor outlet testwould
require measurement of theVOC mass
emissions at the prdcessor outley only.
The emission test procedure, therefore,
would not require any mathematickl
adjustments of the measured VOC mass
emissions. The test procedure would be
further simplified by requiring only one
day of testing. It is estimated thatthis
type of test would cost-from $5,000 to
$10,000, depending, on the type of
processor being tested.

The difference between the. processor
outlet mass emission format and the
adjusted mass emission format is that
the variable of fugitive tank truck
emissions due to leakage is,not taken
into account under the outletmass
emissions format. However, since
neither approach would actually control
the fugitive emissions, additional testing
complexity and cost are considered to
be unwarranted.Due to these
considerations, a mass emission format,
based' on measurements at the outlet of
the vapor processor only,,Was selected.
Selection ofNumerical Em isasii Limfts;

As discussedpreviously in the section.
entitled "Regulatory Alternatives," the
numerical limit for Regulatory
Alternative IV, which was selected to
represent the performdnce of the best
systems testedjby EPA at bulk
terminals. Although measured emissions
from all' types of processing systems are
highly variable, two, of the control
technologies achieved consistently low
emissions. Three tests on carbon
adsorption systems, nd two tests on
thermal oxidation systems using a vapor
holder to-release accumulated vapors to
the processor on a batch basis,
indicated that these two types of
systemsrepresented the best control'
technology foi this application. These
two types of control systems were
selected: to represent the beit
technological system of continuous
emission? reduction, as.requiredby
Section, 111 of the Clean Air Act.

The highest adjusted. daily' emiission
rate of 29 mag/liter for these two, types of
systems led to the selection of 35 mg/
liter as the emission limit for the
proposed standards. It should.be noted
that any system: capable of achieving
this limit wouldJbe acceptable. Some of
the testdata andcomments from
manufacturers of vapor processors

indicate that several types of systems
could be designed. to achieve an
emission: limit of 35 mg/liter. Design
variables could include equipment
sizing, increased utilities consumption,
and improved system reliability.

The vapor processors designed for
VOC control at bulk gasolirle terminals
require regular maintenance attention in
order to consistently' achieve the
emission limit for which they are
designed Proper maintenance for these
units generally includes frequent (at
least daily) visual inspections in, order to
monitor competent operation, fluid
levels, warning lights, pressures,
temperatures, presence of leaks, and
other miscellaneous items.
Manufacturers frequently supply
inspection checklists to facilitate these
routine checks, and some terminals, have
developed'individual lists for their own
use. Most terminals. incorporate such
inspections intor the normal duties of
their'maintenance personnel, which
include routfnelcheckT of loading racks,
storage tanks, pumps, and other terminal
equipment. Of course, the inspections
themselves do not maintain the proper
operation, of vapor processors, but any
necessary repairs indicated through
atypical readings; sounds, etc., can be
-implemented, rapidly to. minimize
downtime.

Each type of vaporprocessor has;
different maintenance requirements die
to varying system size and complexity,
types of c6mponen', and'operating' thne
and sequencing. Refrigeration systems
require daily checks of several-
subsystems. and- components; Defrost
systeni pumppressure-. as, wel as flufd.
levels and temperatures, should' be
checked regularly. Oil levels, pressures,
and temperatures, inthe precooler and;
refrigeration systems require regular
inspection. Li'quid recovery meters and
condenser coil' temperature records on
.some units, indicate the level of
performance of the units. Maintenance
on carbon adsorption systems includes
checks of cycle timing and bed vacuum
and temperatures. Elapsed system
operation time meters on some systems
provide. an indication of proper system
operation and can indicate maintenance
intervals. Maintenance of thermal
oxidation systems may include daily
observation, of the activation sequence'
and inspection of pilots and burners.
Sight ports are generally provided so.
that the condition of the flame can be
observed. Vapor holders in these,
systems shouldbe frequently inspected
for leaks, and the higli and low level.
switches checked for proper operation. "

All vapor processors, are provided with
indicator panels towarn of '

malfunctions, and most have automatic
shutdown or interlock systems. These
systems provide automatic indication
that maintenance attentionmay be
required. The annual costs. to maintain
vapor processing systems, including
routine inspections and the expected
typical repair costs, have been,
considered in determining the cost
impact on affected terminals.

The vapor-tight test: for gasoline tank
trucks, Reference Method 27,.would
require applying a pressure of 4,500
pascals (450 millimeters of water) to the
delivery tank and require that the tank
sustain a pressure loss of not more than
750 pascals (75 millimeters of water) in 5
minutes from the'initial pressure level.
The applied pressurevalue of 4,500.
pascals represents the pressure at which
tank P-V vents begin to open to relieve
tank pressure. Thus, this value was
selected for the test' limit used to
determine tank vapor tightness. This test
has been used successfully-in California
since 1977. Note that only the pressure
test, and not the vacuum test, of
Reference Method.27'would be
applicable under the proposed
standards. Only the pressure test is
required because lank truck vapor
leakage during product loading occurs
only when the delivery tank Is under
positive pressure (product displacing
vapors, out of the'tank). These limits for
the tank truck vapor-tight test represent
a vapor containment efficiency of 99
percent after testing. However, the tanks
do not remain vapor-tight all, year. Leaks
can occur in the vapor containment
equipment due to wear and-tear during
loading, lodging of foreign material on
valve seats, or equipment shock during

•over-the-road travel-Tests show that the
average annual containment efficiency
of leak-tested tanks decreases to about
90.percent;

Back pressure from, the vapor
collection and processing equipment
should not exceed the pressure limit of
the tank truck vapor-tight test. If the
back pressure exceeds this pressure
limit, leaks may occur even from tanks
which have passed the vapor-tight, test.

Therefore, to eliminate'the problem of
system back pressure causing leaks in
the delivery tanks during loading, the
vapor collection and processing systems
must be designed so that the system
back pressure, measured at the loading
rack, will alwais be less than the
pressure limit of the tank truck pressure
test. This is accomplished in practice by
specifying theproper piping diameter
and length, minimizing the-number of
flow control components such as check
valves, and selecting a vapor processor
which is properly sizedl to match the
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loading activities at the terminal.
Therefore, the proposed standards
would require that the terminal's
collection and loading systems be
designed so that the test pressure limit
of 4,500 pascals (450 mnn of water) will
not be exceeded in the delivery tank
during product loading. -

The pressure-vacuum (P-V) vents
commonly used in bulk terminal vapor

-- collection systems are designed to open
-to relieve any system pressure which
exceeds a predetermined value. These
vents should not open at any pressure
value which may occur in a normally
operating system. Since system back
pressure may reach the pressure limit of
the tank truckpressure test, the P-V
vents must not begin to open at any
pressure less than this pressure limit.
Vents opening at a lower pressure could
unnecessarily allow uncontrolled VOC
emissions to escape to the atmosphere.
Therefore, the proposed regulation
would require that these vents have the
capacity to contain the vapors in the
system under the operating pressure
range of the system.

Modification/lReconstruction
Considerations

Modification, as defined in § 60.14 of
Chapter I, Title 40, of the Code of
Federal Regulations (CFR], occurs when
any physical or operational change to an
existing facility results in an increase in
the emission rate to the atmosphere of
any pollutant to which a standard
applies.

Investigation of the bulk gasoline
terminal industry indicated that there
are several changes at a bulk terminal
which could constitute a modification
under § 60.14. The criteria for
determination of modification would be
applied to the entire affected facility,
which is designated as the total of all
the loading racks which service gasoline
tank trucks. For example, any loading
rack conversion resulting in a net
increase in the emission rate to the
atmosphere from an existing facility
could be considered a modification, and
the existing facility would becoire an
affected facility. A second example
would be a physical change to an
existingfacility which resulted in
increased product throughput. However,
according to § 60.14(e)(2), such a change
would not be considered a modification
unless it required a capital expenditure,
as defined in § 60.2. For example, the
addition of a new loading position,
which would require a capital
expenditure, to an existing facility with
a resulting increase in throughput and in
net emission rate would be considered a
modification.

Reconstruction, as defined in § 60.15
of Chapter I, Title 40 of the CFI, occurs
when the fixed capital cost of
replacement components of an existing
facility exceeds 50 percent of the fixed
capital cost that would be required to
construct a comparable entirely new
facility, and it is shown that it is
technically and economically feasible to
meet the applicable standards. The 50
percent capital cost figure for
reconstruction is a cumulative value of
the replacement components for the
existing facility. Upon replacement of
components, the Administrator would
determine, on a case-by-case basis,
whether a reconstruction had taken
place and whether the existing facility
would become an affected facility under
the standards.

As in the case of modification, the
determination as to whether
reconstruction had taken place would be
made by applying the criteria to the
entire affected facility, which is
designated as the total of all the loading
racks which service gasoline tank
trucks. Again, investigation of the bulk
gasoline terminal industry has indicated
certain component repairs and
replacements which would be
considered under the reconstruction
provisions. Top to bottom loading
conversions of the loading racks, for
example, usually exceed the 50 percent
fixed capital cost criterion. If so, these
conversions would be reviewed under
the reconstruction provisions. The
Administrator reviews these
conversions on a case-by-case basis
and, as specified in § 60.15(f), his
-decision is based upon the following: (1)
the fixed capital costs of the
replacement components, (2] the
estimated life of the facility, (3] the
extent to which the components being
replaced cause or contribute to the
emissions from the facility, and (4) any
economic or technical limitations on
compliance with applicable standards of
performance which are inherent in the
proposed replacements. Considering the
above items, the Administrator would
then determine if the top to bottom
loading conversion would constitute a
reconstruction.

Replacement or unscheduled major
repairs of such items as loading arms,
pumps, or meters may not by themselves
exceed the 50 percent replacement cost
of a new facility.However, since the 50
percent replacement cost is a cumulative
figure, these unscheduled major repairs
and replacements would be included In
reaching the 50 percent criterion.

Normal maintenance items are not
included in this determination of the 50
percent replacement cost. Normal

scheduled maintenance items include
pump seals, meter calibrations, gaskets
and swivels in loading arms, coupler
gaskets, and overfill sensor repairs.
Items which typically require
replacement under a normal
maintenance program include vapor
hoses and grounding cables at the
loading rack.

Selection of Performance Test Methods
The VOC concentrations in the vapor

processor exhaust would be determined
using either EPA Reference Method 25A
or 25B. Method 25A. "Determination of
Total Gaseous Organic Concentration
Using a Flame Ionization Analyzer,"
applies to the measurement of total
gaseous organic concentration of vapors
consisting of alkanes, alkenes, and/or
arenes (aromatic hydrocarbons]. The
concentration is expressed in terms of
propane (or other appropriate organic
compound) or in terms of organic
carbon.

A sample is extracted from the source
through a heated sample line and glass
'fiber filter and routed to a flame
ionization analyzer (FIA). Results are
reported as concentration equivalents of
the calibration gas organic constituent,
carbon, or other organic compound.

Method 25B, "Determination of Total
Gaseous Organic Concentration Using a
Nondispersive Infrared Analyzer," is
similar to Method 25A and applies to the
measurement of total gaseous organic
concentration of vapor consisting
primarily of alkanes. The concentration
Is expressed in terms of propane or in
terms of organic carbon. The sample is
extracted as described in Method 25A
and is analyzed with a nondispersive
infrared analyzer (NDIR). Results are
reported as propane equivalents or as
carbon equivalents.

Volumetric flow rate of the exit gases
from the vapor processor outlet would
be measured using EPA Reference
Method 2A or 2B. Method 2A. "Direct
Measurement of Gas Volume Through
Pipes and Small Ducts," applies to the
measurement of gas flow rates in pipes
and small ducts, either in-line or at
exhaust positions, within the
temperature range of 0 to 50C. A gas
volume meter is used to directly
measure gas flow. Temperature and
pressure measurements are made to
correct the volume to standard
conditions.

Method 2a, "Determination of Exhaust
Gas Volume Flow Rate from Gasoline
Vapor Incinerators," applies to the
measurement of exhaust volume flow
rate from incinerators that process
gasoline vapors consisting generally of
alkanes, alkenes, and/or arenes "
(aromatic hydrocarbons). It is assumed
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that the amount of auxiliary fuel is
negligible. The incinerator exhause flow
rate is determined by carbon balance.
Organic carbon concentration and
volume flow rate are measured at the
incinerator inlet. Organic carbon, carbon
dioxide, and carbon monoxide
concentrations are measured at the
outlet. The ratio of total carbon at the
incinerator inlet and outlet is multiplied
by the inlet volume flow rate to
determine the exhaust flow rate.

Methods 2A, 2B, 25A, and 25B are
essentially the same methods used on
existing bulk gasoline terminals to
establish the majority of the data base
used in the development of the proposed
standards. The tests conducted to
establish the data base used three 8-
hour test repetitions to average out
environmental effects on the vapor-to-
liquid volume (V/L) measurements,
because temperature and pressure
variations in the vapor collection system
can affect the vapor volume measured at
the inlet to the processor. These V/L
values were used to adjust the measured
mass emissions to account for leakage.
The proposed test procedures would
measure the processor outlet only and
do not require any adjustments.
However, the owner or operator may
adjust the bmission results to exclude
methane and ethane, which are
considered negligibly photochemically
reactive and do not appreciably
contribute to the formation of ozone, a
policy announced in EPA's
"Recommended Policy on the Control of
Volatile Organic Compounds," 42 FR
35314 (July 8,1977). No reference
methods have been prpmnulgated by EPA
for specific measurement of methane
and ethane. However, these compounds
can be measured by gas
chromatographic analysis, or any other
method approved by the administrator.
Since no V/L measurements are require
for adjustment, the proposed test
procedures incorporate one 6-hour
averaging period. The test period is
considered to represent the performance
of the vapor processing systems. A
minimum of 300,000 liters of gasoline
would have to be loaded in order for the
test period to be valid. This volume of
gasoline represents 7 to 10 truck
loadings, which is considered to be the
minimum number required to allow
system performance to be adequately
evaluated. Conducting a performance
test using these procedures would cost a
facility between $5,000 and $10,000,
depending on the type of processor
being tested.

At many terminals, switch loading is
practiced, as discussed in the section
entitled "Selection of Pollutants and

Affected Facilities." There are two
major types of switch loading of concern
with regard to the testing of VOC
emissions generated during tank truck
loading. First, gasoline may be loaded
into a tank which has carred a non-
-volatile product, such as diesel fuel, on
the previous load. This tank would
contain essentially no VOC vapors, so
the VOC emissions during loading
would be negligible. Second, a product
such as diesel fuel may be loaded into a
tank which has carried gasoline on the
previous load. The VOC vapors from the
previous load of gasoline would be
displaced by the incoming product.

At a particular terniinal the tank truck
population is static over the short term,
and each tank truck operates at just that
one terminal. Therefore, the frequency
of each of the two types of switch
loading discussed above would be about
equal, and the quantity of VOC
emissions could be accounted for by
considering only the volume of gasoline
displensed during a given time period.
This approach to determining emissions
at a terminal would simplify the test
procedure. If the liquid volume of all
products dispensed into gasoline tank
trucks during the performance test were
considered, then the liquid volume not
displacing gasoline -vapors would have
to be subtracted form the total volume
loaded in order to correlate the VOC'
mass emitted with the corresponding
liquid volume. This procedure would
require that each driver be asked which
product was carried on the previous
load. Based on the information obtained,
only the loadings displacing gasoline
vapors would be added to obtain the
total volume to be used in the
calculations. However, since the
accuracy of this information would
depend on the knowledge of several
individuals who may not know the facts,
and because it may require extra test
personnel to question the drivers, this
procedure is not considered to be the
most practical method of conducting the
performance test.
, The procedure which considers only
the volume of gasoline loaded during the
test relies on a known quantity which
can be obtained directly from dispensing
meters, instead of relying on uncertain
data. The two cases of switch loading
essentially cancel each other in terms of
their effects on the test results.
Therefore, the proposed standards
would require emissions to be
calculated in terms of the total volume
of gasoline dispensed during the
performance test. Since excessive
practice of switch loading has the
potential to affect the test results by
increasing the apparent emission level,

especially if there were extra
unbalanced instances of nonvolatile
product loadings into tanks containing
gasoline vapors, it is recommended that
switch loading be minimized during the
performance test.

If there are leaks in the vapor
collection system, part of the displaced
vapors will escape to the atmosphere
and not be controlled by the vapor
prodessor. In order for the emission
limitation from the collection system to
be effective, any leakage in the system
should be repaired as soon as possible.
For this reason, the proposed standards
would require that the vapor collection
and processing systems, as well as the
affected loading racks, be visually
inspected for liquid or vapor leaks on a
monthly basis. The costs presented for
the proposed standards include costs for
inspection of the control equipment to
ensure proper operation and
maintenance. Visual inspections for
leaks would be part of these inspections
and would impose no costs in addition
to those already reported. Such
inspections would require perhaps one
hour to accomplish, and would not
impose an unreasonable burden on a
terminal owner or operator. In fact such
inspections are already q routine
practice at many bulk terminals. Under
the proposed regulation, a summary of
the findings during the inspections
would be required as part of the
quarterly written report of excess
emissions required by the General
Provisions, § 60.7(c). The repair Interval,
i.e., the length of time allowed between
the detection of a leak and repair of the
leak, selected for the leak Inspection
requirement is 15 days. This repair
interval would allow effective VOC
emission reduction to be maintained,
while not being burdensome to the
terminal operator.

In addition to the monthly inspection,
Potential sources of vapor leaks would
be monitored immediately prior to a
system performance test using EPA
Reference Method 21, which applies to
determination of VOC leaks from
organic liquid and vapor processing
equipment. A portable inistrument is
used to detect VOC leaks from
individual sources. All leaks would have
to be repaired before the test was
conducted. This ensures that the vapor
processing system is processing the total
flow of air-vapor mixture while the
performance of the system is being
evaluated.

The terminal operator should accept
vapor tightness test documentation only
for gasoline delivery tank truck testing
conducted according to EPA Reference
Method 27, "Determination of Vapor
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Tightness of Gasoline Delivery Tanks
Using Pressure-Vacuum Test" This
method is applicable for the
determination of vapor tightness of a
gasoline delivery tank which is
equipped with vapor collection
equipment The cost to perform this
annual test would be about $100, plus an
average additional repair cost of $50.
Variations on this test method are
acceptable only with the approval of the
Administrator.

Selection of Monitoring Requirements

There are presently no demonstrated
continuous monitoring systems
commercially available which monitor
vapor processor exhaust VOC emissions
in the units of the proposed standid
(mg/liter). This monitoring would
require measuring not only VOC
exhaust concentration, but also exhaust
gas volume flow rate, volume of product
dispensed, temperature, and pressure.

"Therefore, continuous monitoring in
units of the standard would not be
required at this time. -

Monitoring equipment is available to
monitor the operational variables

-associated with vapor processing
system operation. Monitoring of
operations indicates -whether the vapor
processing system is being properly
operated and maintained, and whether
the processor is continuously reducing
VOC emissions to an acceptable level.
The variable which would yield the best
indication of system operation is VOC
concentration at the processor outlet.
Extremely accurate measurements
would not be required since. the purpose
of the monitoring would not be to
determine the exact outlet emissions but
rather to indicate operational and
maintenance practices regarding the
vapor processor. Monitors for this type
of continuous VOC measurement
typically cost about $6,000. To achieve
representative VOC concentration
measurements at the processor outlet,
the concentration monitoring device
should be installed in the exhaust vent
at least two equivalent-stack diameters
from the exit point, and protected from
any interferences due to wind, weather,
or other processes.

For some vapor processing systems,
monitoring of a process parameter may
yield as accurate an indication of .
system operation as the exhaust VOC
concentration. For example, temperature
monitoring in the case of thermal
oxidation or refrigeration systems may
indicate proper operation and
-maintenance of these systems.
Parameter monitoring pquipment would
typically cost about $3,000. Because
control system design is constantly
changing and being upgraded in this

industry, all acceptable process
parameters for all systems cannot be
specified. In generil, the regulation
allows for substituting the monitoring of
vapor processing system process
parameters for monitoring of exhaust
VOC concentration if it can be
demonstrated to the Administator's
satisfaction that the value of the process
parameter is indicative of proper
operation of the processing system and
is related to the exhaust VOC content.
Monitoring of these parameters would
be approved by the Administrator on a
case-by-case basis. Continuous
monitoring systeins which are a part of a
vapor processor's design may substitute
for the requirement to install a separate
system, with the approval of the
Administrator.

For any system installed to monitor
operations, a recording device must also
be installed so that a permanent time
record of the measured parameter is
produced.

EPA has not yet developed
performance specifications for these
monitors, but a program is underway to
develop these specifications.
Consequently, until EPA proposed and
promulgated monitor performance
specifications, owners and operators
subject to the requirement to install a
vapor processor continuous monitoring
system will not be required to do so.

For purposes of excess emissions
reports required under § 60.7(c), the
period of time selected as the averaging
time is a 6-hour clock period. This time
interval was selected to coincide with
the time interval specified in the
performance test. The VOC
concentration or parameter limit for the
excess emissions report would be
determined during the performance test.
After EPA establishes and promulgates
monitor performance specifications, the
monitoring equipment must be operating
during the performance test to establish
the average VOC concentration or
process-parameter value. This average
value from the monitoring device
becomes the limit for the excess
emissions report. The quarterly excess
emissions report would indicate the
amount of time during periods of vapor
processing system operation that the
average value of the VOC concentration
or process parameter value exceeded
the average value of the parameter
established during the performance test.
It is possible that each installation may
have a different monitoring limit.

Impacts of Reporting Requirements

The proposed standards for bulk
gasoline terminals would require the
terminal operator to keep on file
documentation that all gasoline delivery

tank trucks loading at the terminal had
passed an annual vapor-tight test
performed according to Method 27. The
documentation would include the name
of the tester, the test location and date,
and the test results. These records
would be kept on file at the terminal in a
permanent form available for inspection,
and would be updated at least once per
year to reflect current information. The
other typQ of report required under the
proposed standards would be a
summary report reflecting the findings
on the monthly leak inspection. The
preparation and filing of this report
would represent only a modest increase
in a bulk terminal's reporting
requirements. These reports would be
submitted quarterly with each report of
excess emissions required under the
General Provisions.

The General Provisions require three
additional types of reports. First, there
are notification requirements which
would enable the Agency to keep
abreast of facilities subject to the
standards of performance. Second, there
would be reporting of performance test
results which would show that a facility
is meeting the standards initially. Third,
there would be quarterly reports of
excess emissions which would be
quarterly reports of excess emissions
which would permit the Agency to

,determine whether the emissiont control
system installed to comply with the
standards is being properly operated
and maintained.

The resources needed by the industry
to maintain records and to collect,
prepare, and use the reporting through
the first five years after proposal of the
standard would be about 26 man-years.

Public Hearing

A public hearing will be held to
discuss the proposed standards in
accordance with Section 307(d)(5) of the
Clean Air Act. Persons wishing to make
oral presentations should contact EPA
at the address given in the ADDRESSES
section of this preamble. Oral
presentations will be limited to 15
minutes each. Any member of the public
may rle a written statement before,
during, or within 30 days after the
hearing. Written statements should be
addressed to the Central Docket Section
address given in the ADDRESSES
section of this preamble.

A verbatim transcript of the hearing
and written statements will be available
for public inspection and copying during
normal working hours at EPA's Central
Docket Section in Washington, D.C. (see
ADDRESSES section of this preamble).
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Docket
The docket is an organized and

complete file of all the information
submitted to or otherwise considered in
the development of this proposed
rulemaking. The principal purposes of
the docket are (I)'to allow interested
parties to readily identify and locate
documents so that they can intelligently
and effectively participate in the
rulemaking process, and (2) to serve as
the record in case of judicial review.

Miscellaneous
As prescribed by Section.111,

establishment of standards of
performance for bulk gasoline terminals
was preceded by the Administrator's
determination (40 CFR 60.16, 44 FR
49222, dated August 21, 1979) that these
sources contribute significantly to air
pollution which may reasonably be
anticipated to endanger public health or
welfare. In accordance with Section 117
of the Act, publication of this proposal
was preceded by consultation with
appropriate advisory committees,
independent experts, and Federal
departments and agencies. The
Administrator will welcome comments
on all hspects of the proposed
regulation, including economic and
technological issues, monitoring
requirements, and proposed test
methods.

It should be noted that standards of
performance for new sources
established under Section 111 of the
Clean Air Act reflect:

* * * application of the best technological
system of continuous emission reduction
which (taking into consideration the cost of
achieving such emission reduction, and any
nonair quality health and environmental
Impact and energy requirements) the
Administrator determines has been
adequately demonstrated [Section 111(a)(1)].

Although there may be emission
control technology available that can
reduce emissions below those levels
required to comply with standards of
performance, this technology might not
be selected as the basis of standards or
performance due to costs associated
with its use. Accordingly, standards of
performance should not be viewed as
the ultimate in achievable emission
control. In fact, the Act requires (or has
the potential for acquiring) the
impositi6n of a more stringent emission
standard in several situations.

For example, applicable costs do not
necessarily play as prominent a role in
determining the "lowest achievable
emission rate" for new or modified
sources locating in non-attainment
areas; i.e., those areas where statutorily-
mandated health and welfare standards"

are being violated. In this respect,
Section 173 of the Act requires that new
or modified sources constructed in an
area where ambient pollutant .
concentrations exceed the National
Ambient Air Quality Standards
(NAAQS) must reduce emissions to the'
level that reflects the "lowest
achievable emission rate" (LAER), as
defined in Section 171(3), for such
category of source. The statute defines
LAER as-that rate of emissions based on
whichever of the following is more
stringent:

(A) the most stringent emission
limitation which is contained in the
implementation plan of any State for
such class of category of source, unless
the owner or operator of the proposed
source deomonstates that such
limitations are not achievable, or

(B) the most stringent emission
limitation which is achieved in practice
by such class or category of source.

In no event may the emission rate'
exceed any applicable new source
performance standard [Section 171(3)].

A similar situation may arise under
the prevention of significant
deterioration of air quality provisions of
the Act (Part C). These provisions '
require that certain sources [referred to
in Section 169(1)] employ "best
available control technology" (BACT) as
defined in Section 169(3) for all
pollutants regulated under the Act. Best
available control technology must be
determined on a case-by-case basis,
taking energy, environmental, and
economic impacts and other costs into
account. In no event may the application
of BACT result in emissions of any
pollutants which exceed the emissions
allowed by any applicable standard
established pursuant to Section 111 (or
112) of the Act

In all events, State Implementation
Plans (SIPs) approved or promulgated
under Section 110 of the Act must
provide for the attainment and
maintenance of NAAQS designed-to
protect public health and welfare. For
this purpose, SIPs may in some cases
require greater emission reductions than
those required-by standards of
performance for new sources.

Finally, States are free under Section
116 of the Act to establish even more
stringent emission limits than those
established under Section 111 or those
necessary to attain or maintain the
NAAQS under Section 110. Accordingly,
new sources-may in some cases be
subject to limitations more stringent
than standards of performance under
Section 111, and prospective owners and
operators of new sources should be
aware of this possibility, in planning for
such facilities.

This regulation will be reviewed four
years frdm the date of promulgation as
required by the Clean Air Act. This
review will include an assessment of
such factors as the need for integration
with other programs, the existence of
alternative methods; enforceability,
improvements in emission control
technology, and reporting requirements.
The reporting requirements in this
regulation will be reviewed as required
under EPA's sunset policy for reporting
requirements in regulations.,

Section 317 of the Clean Air Act
requires the Administrator to prepare an
economic impact assessment for any
new source standard of performance
promulgated under Section 111(b) of the
Act. An economic impact assessment
was prepared for the proposed
regulations and for other regulatory
alternatives. All aspects of the
assessment were considered in the
formulation of the proposed standards
to ensure that the proposed standards
would represent the best system of
emission reduction considering costs,
The economic impact assessment Is
included in the Background Information
Document.

Dated: December 8, 1980.
Douglas M. Costle,
Adzninlsltoor.

It is proposed that 40 CFR Part 00 be
amended as follows:

1. By adding a new subpart as follows:
Subpart XX-Standards of Performance for
Bulk Gasoline Terminals
Sec.
60.500 Applicability and designation of

affected facility.
60.501 Defintions.
60.502 Standards for volatile organic

compound emissions from bulk gasoline
terminals.

60.503 Test methods and procedures,
60.504 Monitoring of operations.
60.505 Recordkeepng.

Authority: Sections 111 and 301(a) of the
Clean Air Act, as amended, (42 U.S.C. 7411,
7601(a)), and additional authority'as noted
below.

Subpart XX-Standards of
Performance for Bulk Gasoline
Terminals

§ 60.500 Applicability and designation of
affected facility.

(a) The affected facility to which the
provisions of this subpart apply is the
total of all the loading racks at a bulk

.gasoline terminal which deliver liquid
product into gasoline tank trucks.

(b) Each facility under paragraph (a)
of this se'ction that commences
construction or modification after
(date of publication in Federal Register
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is subject to -the provisions of this
subpaiL

(c) The provisions of § 60.504 will not
apply until EPA has established and
promulgated performance specifications
for the monitoringdevices. After the
promulgation of performance
specifications, these provisions will
apply to Bach affected facility under
paragraph (b) of-this section.

§ 60.501 Definitions.
The terms used in this subpart are

defined in the Clean Air Act, in § 60.2 of
this part, or in this section as follows:

"Bulk gasoline terminal" means any
wholesale gasoline outlet which
receives gasoline by pipeline, ship, or
barge.

"Continuous vapor processing
system'' means a VOC vapor processing
system-that treats VOC vapors collected
from gasoline tank trucks on a demand
basis without intermpdiate
accumulation in a vapor holder.

."Gasoline" means any petroleum
distillate or petroleum distillate/alcohol
blend having a Reid vapor pressure of
'27.6 kilopascals or greater which is used
as a fuel for internal combustion
engines.
I "Gasoline tank truck" means a
delivery tank truck used at bulk gasoline
terminals which is loading gasoline or
-which has loaded gasoline on the
immediately previous load.

"Intermittentvapor processing
system" means a VOC vapor processing
system that employs an intermediate
vapor holder to accumulate the collected
vapors from gasoline tank trucks, and
treats the accumulated vapors only
during automatically controlled cycles.

"Loading rack" means the loading
arms, pumps, meters, shutoff valves,
relief valves, check valves, electrical
grounding, and lighting necessary to fill
delivery tank trucks.

"Vapor collection system" means any
equipment used for containing VOC
vapors displaced during the loading of
gasoline tank trucks.

"Vapor processing system" means any
equipment -used for recovering or
oxidizing VOC vapors.

"Vapor-tight gasoline tank truck"
means a gasoline tank truck which has
demonstrated within the 12 preceding
months that its product delivery tank
will sustain a pressure change of not
more than 750 pascals (75 mm of water)
within 5 minutes after it is pressurized
to 4,500 pascals (450 mm of water). This
capability is to be demonstrated using
the pressure test procedure specified in

. Reference Method 27.
"Volatile organic compound (VOC)"

means any organic compound which
participates in atmospheric -

photochemical reactions; or which is
measured by Reference Methods 25A,
25B, and 21.

§ 60.502 Standard for Volatile Organic
Compound (VOC) emissions from bulk
gasoline terminals.

On and after the date on which the
-performance test required under by
§ 60.8 ii completed, the owner or
operator of a bulk gasoline terminal
containing an affected facility shall
comply with the requirements of this
section.

(a) Each loading rack which loads
gasoline tank trucks shall be equipped
with a vapor collection system designed
to collect the VOC vapors displaced
from tank truck vapor collection systems
during loading.

(b) The bulk gasoline terminal's vapor
collection system shall be designed to
prevent any VOC vapors collected at
one loading rack from passing to
another loading rack.

(c) The emissions to the atmosphere
from the bulk gasoline terminal's vapor
collection system due to the loading of
liquid product into gasoline tank trucks
are not to exceed 35 milligrams of VOC
per liter of gasoline loaded.

(d) Loadings of liquid product into
gasoline tank trucks shall be restricted
to vapor-tight gasoline tank trucks only.

(e) Loadings of liquid product into
gasoline tank trucks shall be restricted
to those equipped with vapor recovery
equipment that is compatible with the
bulk gasoline terminal's vapor collection
system.

(f) The bulk gasoline terminal's and
the tank truck's vapor collection
systems shall be connected during each
loading of a gasoline tank truck.

(g) The vapor collection and liquid
loading equipment shall be designed and
operated to prevent gauge pressure in
the delivery tank from exceeding 4,500
pascals (450 mm of water). This level is
not to be exceeded when measured by
the procedures specified in § 60.503(b).

(h) No pressure-vacuum vent in the
bulk gasoline terminal's vapor collection
system shall begin to open at a system
pressure less than 4,500 pascals (450 mm
of water).

(i) Each calendar month, the vapor
collection system, the vapor processing
system, and each loading rack handling
gasoline shall be visually inspected
during the loading of gasoline tank
trucks for liquid or vapor VOC leaks.
Each detection of a leak shall be
recorded and the source of the leak
repaired within 15 calendar days after It
is detected. A summary of each set of
three consecutive inspection records
shall be submitted with the next
quarterly report required under § 60.7(c).

§60.503 Test methods and procedures-

(a) For the performance tests, § 60.8(f)
does not apply.

(b) For the purpose of determining
compliance with the pressure regulation
of § 60.502(g), the following procedures
shall be used.

(1) Calibrate and install a liquid
manometer, or equivalent, capable of
measuring up to 500 mm of water gauge
pressure with ±2.5 mm of water
precision.

(2) Connect the manometer to a
pressure tap in the terminal's vapor
collection system, located as close as
possible to the connection with the
delivery tank.

(3) During the performance test, read
and record the pressure every 5 minutes
while a delivery tank is being loaded.

(c) For the purpose of determining
compliance with the VOC mass
emission limitation of § 60.502(c), the
following reference methods shall be
used:

(1) For the determination of volume at
the exhaust venL

(I) Method 2B for combustion vapor
processing systems.

(ii) Method 2A for all other vapor
processing systems.

(2) For the determination of VOC
concentration at the exhaust vent,
Method 25A or 25B. The calibration gas
shall be either propane or butane.

(d) Immediately prior to a -
performance test required for
determination of compliance with
§ 60.502(c) and (g, all potential sources
of vapor leakage in the terminal's vapor
collection system equipment shall be
monitored for leaks using Method 21. A
reading of greater than or equal to 10,000
ppmv as methane shall be considered a
leak. All leaks shall be repaired prior to
conducting the performance test.

(e) The test procedure for determining
compliance with § 60.502(c) and g) is as
follows:

(1) The time period for a performance
test shall be as follows:

(i) For continuous vapor processing
systems, not less than 6 hours, during
which at least 300,000 liters of gasoline
are loaded.

(ii) For intermittent vapor processing
systems, not less than 6 hours, during
which at least 300,000 liters of gasoline
are loaded and at least two full cycles of
operation of the vapor processing
system occur. The end of the
performance test shall coincide with the
end of a cycle of operation.

(2) All testing equipment shall be
prepared and installed as specified in
the appropriate test methods.

(3) For intermittent vapor processing
systems, the system shall be manually
started and allowed to process vapors
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already in the vapor holder until the
lower automatic cutoff is reached. This
should be done immediately prior to the
beginning of testing.

(4) An emission testing interval during
the performance test shall consist of
each 5 minute period orlincrement
thereof, while the vapor processing
system is operating; and each 15 minute
period or increment thereof, while the
vapor processing system is not
operating.

(5) For each testing interval:
(i) The reading from each

measurement instrument shall be
recorded, and

(ii) The volume exhausted and the
average VOC concentration in the
exhaust vent, as specified in the
appropriate test method, shall be;
determined.

(6) The volume of gasoline dispensed
during the performance test period at all
loading racks whose vapor emissions
are controlled by the processing system
being tested shall be determined. This
may be determined from terminal
records or from gasoline dispensing
meters at.each loading rack.

(7) The mass emitted for each testing
interval shall be calculated as follows:
M,=10-6K V Ce
where:
M0=mass of VOC emitted at the

exhaust vent, mg.
V,.=volume of air-vapor mixture

exhausted, m3 at standard
conditions.

C=VOC concentration (as measured)
at the exhaust vent, ppmv.

K=density of calibration gas, mg/m, at
standard conditions

--1.83 X106 for propane
=2.41 X 10 ; for butane.

s= standard conditions, 20°C and 760
mm HSg.

(8) The VOC emissions shall be
calculated as follows:

n
1. M

E=

where:
E=mass of VOC emitted per volume of

gasoline loaded, mg/l.
L= total volume of gasoline loaded, 1.
M, 1=mass of VOC emitted f6r each

testing interval i, mg.
n =number of testing intervals.

(f) The owner or operator may adjust
the emissJon results to exclude the
methane and ethane contbnt in the
exhaust vent by any method approved
by the Administrator.
(Sec. 114 of the Clean Air Act as amended (4Z
U.S.C. 7414))

§ 60.504 Monitoring of operations.
(a) The owner or operator of each

affected facility shall install, calibrate,
operate, and maintain a monitoring
system to continuously measure the
VOC concentration of the exhaust vent
stream, of the vapor processing system
to determine the proper operation of
each system.

(b] Upon application to the
Administrator, monitoring of a. vapor
processing system process parameter
may be substituted for the measurement
of the exhaust vent VOC content, if it
can be demonstrated to the
Administrator's satisfaction that the
value of the process parameter is
indicative of proper operation of the
.system. and is related to the exhaust
vent VOC content. Monitoring of
process parameters must be approved
on a case-by-case.basis by the
Administrator.

(c] Each monitoring device shall be
installed, calibrated, operated, and
maintained according to' accepted
practices and the manufacturer's
specifications.

(d) The VOC concentration monitoring
device shall be installed in a location
that is representative of the VOC
concentration in the exhaust vent, at
least two equivalent stack diameters
from. the exhaustpoint, and protected
from any interferences due to wind,
weather. or other processes.

(e) Each monitoring device shall be
equipped with a recordin& device so that
a permanent time record of the
measured process parameter is
produced-

(f) The exhaust vent VOC.
concentration or approved process
parameter shall be continuously
measured and recorded during the
performance test required under § 60.8.

(g) For the purposes of reports
required under § 60.7(c), periods of
excess emissions are-defined as any 6-
hour clock periods during which the
average value of the exhaust vent VOC
concentration or measured process
parameter, during periods of vapor
processing system operation, differs.
from the'average value measured during
the performance test required under
§ 60.8.

(h) The owner or operator of each
affected facility shall install and operate
all monitoring equipment before

conducting the performance test
required under § 60.8.
(Sec. 114 of the' Clean Air Act as amended (42
U.S.C. 7414))

• 60.505 Recordkeeplng.
(a) The owner or operator of each

bulk gasoline'terminal containing an
affected facility shall keep on file
documentation that each gasoline tank
truck loading at that terminal is a vapor-
tight.gasoline tank truck. This
documentation shall be kept on file at
the terminal in a permanent form
available for inspection.

(b) The documentation file for each
gasoline tank truck shall be updated at
least once per year to reflect current test
results as determined by Method 27.
This documentation shall Include, as a
minimum, the following information:

(1) Test Short Title: Gasoline Delivery
Tank Pressure Test-EPA Test Method
27.

(2) Tank Owner and Address.
(3) Tank ID Number.
(41 Testing Location.
(5) Date of Test.
(6) TesterName and Signature.
(7) Witnessing Inspector, if any:

Name, Signature, and Affiliation.
(8) Test Results: Actual Pressure'.

Change in 5 minutes, m of water
(average for 2 runs).

(c) The owner or operator of each bulk
gasoline terminal containing an affected
facility shall keep on file at the terminal
a record of each monthly leak inspection
required under § 60.502(i). Inspection
records shall include, as a minimum, the
following information:

(1) Date of nspection.
(2) Findings (may indicate no leaks

discovered; or location, nature, and
severity of each leak).

(31 Corrective Action (date each leak
repaired; reasons for any repair interval
in excess of 15 days).

(4) Inspector Name and Signature.
(Sec. 114 of the Clean Air Act as amended (4Z
U.S.C. 7414))

2. By adding five new Reference
Methods (Method 2A, Method,2B,
Method 25A, Method 25B, and Method
27) to Appendix A as follows:

Appendix A-Reference Methods

Method 2A. Direct Measurement of Gas
Volume Through Pipes and Small Ducts
1. Apphlcability and Principe

1.1 Applicability. This method applies to
the measurement of gas flow rates In pipes
and small ducts,'either in-line or at exhaust
positlors. Vvithin the teterature range of 0
to 50C. .

1.2 Principle. A gas volume motor is used
to directly measure gasi volume. Temperature
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and pressure measurements are made to"
correct the volume to standard conditions.
2. Apparatus

Specifications for the apparatus are given
below. Any other apparatus that has been
demonstrated (subject to approval of he
Administrator) to be capable of meeting the
specifications will be considered acceptable.

2.1 Gas Volume Meter. A positive
displabement meter, turbine meter, or other
direct volume measuring device capable of
measuring volume to within 2 percent. the
meter shall be equipped with a temperature
gauge (2 percent of the minimum absolute
-temperature) and a pressure gauge (±h2.5 mm
Hg). The manufacturer's recommended
capacity of the meter shall be sufficient for
the expected maximum and minimum flow
rates at the sampling conditions,
Temperature, pressure, corrosive
characteristics, and pipe size are factors
necessary to consider in choosing a suitable
gas meter.

2.2 Barometer. A mercury, aneroid, or
other barometer capable of measuring
atmospheric pressure to within, 2.5 mm Hg. In
many cases, -the barometric reading may be
obtained from a nearby national weather
service station, in which case the station
value (which is the absolute barometric
pressure) shall be requested, and an
adjustment for elevation differences between
the weather station and the sampling point

- shall be applied at a rate of minus 2.5 mm Hg
per 30-meter elevation increase, or vice-versa
for elevation decrease.

2.3 Stopwatch. Capable of measurement
to within I second.
3.-Procedure -

_3.1 Installation As there are numerous
types of pipes and small ducts that may be
-subject to volume measurement, it would be
difficult to describe all possible installation
schemes. In general, flange fittings should be
used for all connections wherever possible.

* Gaskets or other seal materials should be
used to assure leak-tight connections. The
.volume meter should be located so as to
avoid severe vibrations and other factors that
may affect the meter calibration.

3.2 Leak'Test A volume meter installed at
a location under positive pressure may be
leak-checked at the meter connections by
using a liquid leak detector solution
containing'a surfactant. Apply a small
amount of the solution to the connections. If a
leak exists, bubbles will form, and the leak
must be corrected.

A volume meter installed at a location
* undernegative pressure is very difficult to

t~st for leaks without blocking flow at the
inlet of the line and watching for meter
movement If this procedure is not possible,
visually check all connections ind assure
tight seals. i ' ' , I

3.3 Volum Meastirement.
-3.3.1 For sources with continuous, steady

emission flow rates, record the initial meter
volume reading, meter temperature(s), meter
pressure, and start the stopwatch.
Throughout the test period, record the meter
temperature(s) and pressure so'that average
values can be determined. At the end of the
test stop the timer and recoid thb'elapsed
time, the.final volume reading, meter

temperature(s), and pressure. Record the
barometric pressure at the beginning and end
of the test run. Record the data on a table
similar to Figure 2A-1.

3.3.2 For sources with noncontinuous,
non-steady emission flow rates, use the
procedure in 3.3.1 with the addition of the
following. Record all the meter parameters
and the start and stop times corresponding to
each process cyclical or noncontinuous event.
4. Calibration

4.1 Volume Meter. The volume meter is
calibrated against a standard reference meter
prior to its initial use In the field. The t
reference meter Is a spirometer or liquid
displacement meter with a capacity
consistent with that of the test meter.
Alternative references may be used upon
approval of the Administrator.

Set up the test meter in a configuration
similar to that used in the field Installation
(i.e, in relation to the flow moving device).
Connect the temperature and pressure gauges
as they are to be used in the field. Connect
the reference meter at the inlet of the flow
line, if appropriate for the meter, and begin
gas flow through the system to condition the
meters. During this conditioning operation,
check the system for leaks.

BILUNG CODE 6S60-26-M
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Figure 2A-I. Volume flow rate measurement data.
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The calibration shall be run over at least
three different flow rates. The calibration
flow rates shall be about 0.3. 0.6. and 0.9
times the meter's rated maximum flow rate.

For each calibration run, the data to be
collected include: reference meter initial and
final volume readings, the test meter initial

SVrf - V ri)(t r + 273,)

iM _(Vf- V -)(t + 273)

Where:
Y,,=Test volume meter calibration

coefficient, dimensionless.
Vr=Reference meter volume reading, ma.
V =Test meter volume reading, m.
t--Reference meter average temperature. *C.
t. =Test meter average temperature, *C.
Pb=Barometric pressure, mmHg.
P,=Test meter average static pressure, in

Hg.
f=Final reading for rum.
i=Initial reading for run.

Compare the three Y. yalues at each ;f the
flow rates tested and determine the
maximum and minimumvalues. The
difference between the maximum and
minimum values at each flow rate should be
no greater than 0.030. Extra runs may be
required to complete this requirement. If this
specification cannot be met in six successive
runs, thetest meter is not suitable for use. In
addition, th6 meter coefficients should be
between 0.95 and 1.05. If these specifications
are met at all the flow rates, average all the
Y,,, values for an average meter calibration
coefficient, fi'.

The procedure above shall be performed at
least once for each volume meter. Therefore,
an abbreviated calibration check shall be
completed after each field test. The
calibration of the volume meter shall be
checked by performing three calibration runs
at a single, intermediate flow rate (based on
the previous field test] with the meter
pressure set at the average value encountered
in the field test. Calculate the average value
of the calibration factor. If the calibration has
changed by more than 5 percent recalibrate
the meter over the full range of flow as
described above. Note: If the volume meter
calibration coefficient values obtained before

5.2 Volume.

and final volume reading, met
temperature and pressure, bar
pressure, and run time. Repea
each flow rate at least three ti

Calculate the test meter call
coefficient, Y,,, for each run as

P b"(Pb' . P

er average
ometric
t the runs at
mes.
bration
follows:

Eq. 2A-1

and after a test series differ by more than 5
percent. the test series shall either bo voided.
or calculations for the test series shall be
performed using whichever meter coefficient
value (i.e. before or after) gives the greater
value of pollutant emission rate.

4.2 Temperature Gauge. After each test
series, check the temperature gauge at
ambient temperature. Use an ASTM mercury-
in-glass reference thermometer, or equivalent,
as a reference. If the gauge being checked
agrees within 2 percent (absolute
temperature] of the reference, the
temperature data collected in the field shall
be considered valid. Otherwise, the test data
shall be considered invalid or adjustments of
the test results shall be made, subject to the
approval of the Administrator.

4.3 Barometer. Calibrate the barometer
used against a mercury barometer prior to the
fielrd tes L
5. Calculations

Carry out the calculations, retaining at
least one extra decimal figure beyond that of
the acquired data. Round off figures after the
final calculation.

5.1 Nomenclature.
Pb=Barometric pressure, mn Hg.
P,=Average static pressure in volume meter,

mmHg.
%,=Gas flow rate. m3/min, standard.

conditions.
T,=Average absolute meter temperature, OK.
V,=Meter volume reading. ml.

"Y=Meter calibration coefficient,
dimensionless.

f=Final reading for run.
i=Initial reading for run.
s=Standard conditions, 20' C and 760 nun

Hg.
O=Elapsed run time, min.

0. References
0.1 United States Environmental

Protection Agency. Standards of Performance
for New Stationary Sources, Revisions to
Methods 1-8. Title 40, part 60. Washington,
D.C. Federal Register Vol. 42; No. 10. August
18.1977.

02 Rom. Jerome J. Maintenance.
Calibration. and Operation of Isokinetic
Source Sampling Equipment U.S.
Environmental Protection Agency. Research
Triangle Park. N.C. Publication No. APTD-
0576. March 1972.

6.3 Wortman.Martin. R.Vollaro, and P.R.
Westlin. Dry Gas Volume Meter Calibrations.
Source Evaluation Society Newsletter. VoL 2,
No. 2. May 1977.

6.4 Westlin. P.R. andR. T. Shigehara.
Procedure for Calibrating and Using Dry Gas
Volume Meters as Calibration Standards.
Source Evaluation Society Newsletter. VoL 3.
No. 1. February 1976.

Method 2B-Determination of Exhaust Gas
Volume Flow Rate From Gasoline Vapor
Incinerators
1. Applica bilitand Prnc ple

1.1 Applicability. This method applies to
the measurement of exhaust volume flow rate
from incinerators that process gasoline
vapors consisting of generally non-methane
alkanes, alkenes, and/or arenes [aromatic
hydrocarbons). It is assumed that the amount
of auxiliary fuel is negligible.

1.2 Principle. The incinerator exhaust
flow rate is determined by carbon balance.
Organic carbon concentration and volume
flow rate are measured at the incinerator
inlet. Organic carbon, carbon dioxide tC0a=,
and carbon monoxide (COl concentrations
are measured at the outlet. Then the ratio of
total carbon at the incenerator inlet and
outlet is multiplied by the inlet volume to
determine the exhaust volume and volume
flow rate.
2. Apparatus

2.1 VolumeMeter. Equipment described
In Method 2A.

PR + P
Vms 2 .35 -m (mf " mi ) ( Tm

5.3 Gas Flow Rate.

Qs - Vms
s e

Eq. 2A-2

Eq. 2A-3
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2.2 Organic Analyzers (2). Equipment
described in Method"25A or 25B.

2.3 CO Analyzer.-Equipment described in
Method 10.

2.4 CO 2 Analyzer. A nondispersive
infrared (NDIR) CO2 analyzer and supporting
,equipment described in Method 10.

3. Procedure

3.1 Inlet Installation. Install a volume
meter in the vapor line to incinerator inlet
according to the procedure in Method 2A. At
the volume meter inlet, install a sample probe
as described in Method 25A. Alternatively, a
single opening probe may be used so that a
gas sample is collected frbm the centrally
located 10 percent area of the vapor line
cross-section. Connect to the probe a leak-
tight, heated (if necessary to prevent
condensation) sample line (stainless steel or
equivalent) and an organic analyzer system
as described in Method 25A or 25B.

3.2 Exhaust histallation. Three analyzers
are required for the incinerator exhaust-
CO2 , CO, and organic. A sample manifold
with a single sample probe may be used.
Install a sample probe as described Method
25A or, alternatively, a single opening probe
positioned so that a gas sample is collected
from the centrally located 10 percent area of
the stack cross-section. Connect a leak-tight
heated sample line to the sample probe. Heat
the sample line sufficiently to prevent any
condensation.

3.3 Recording Requirements. The output
of each analyzer must be permanently
recorded on an analog strip chart, digital
recorder, or other recording device. The chart
speed or number of readings per time unit
must be similar for all analyzers so that data
can be correlated, The minimum data
.recording requirement for each analyzer is
one measurement value per minute during the
incinerator test period.

3.4 Preparation. Prepare and calibrate all
equipment and analyzers according to the'
procedures in the respective methods. All
calibration gases must be'introduced at the
connection between the probe and the
sample line. If a manifold system is used for
the exhaust analyzers, all the analyzers and
sample pumps must be operating when the
calibrations are done. Note: For the purposes
of this test, methane should not be used as an
organic calibration gas.

3.5 Sampling. At the beginning of the test
period, record the initial parameters for the
Inlet volunme meter according to the
procedures in Method 2A and mark all of the
recorder strip charts to indicate he start of
the test. Continue recording inlet organic and
exhaust CO., CO. and organic concentrations
throughout the test. During periods of process
interruption and halting of gas flow, stop the
timer and mark the recorder strip charts so
that data from this interruption are not
included in the calculations. At the end of the

test period, record the final parameters for
the inlet volume meter and mark the end on
all of the recorder strip charts.

3.6 Post Test Calibrations. At the
conclusion of the sampling period, introduce
the calibration gases as specified in the
respective reference methods. If analyzer
output does not meet the specifications of the
method, invalidate the test data for that
period. Alternatively, calculate the volume
results using initial calibration data and using
final calibration data and report both
resulting volumes. Then, for emissions
calculations, use the volume measurement
resulting in the greatest emission rate
concentration.

4. Calculations

Carry out the calculations, retaining at -
least one extra decimal figure beyond that of
the acquired data. Round off figures after the
final calculation.

4.1 Nomenclature
CO.-Mean carbon monoxide concentration

in system exhaust, ppmv.
C0 2,-Mean carbon dioxide concentration in

system exhaust, ppmv.
HC-Mean organic concentration in system

exhaust as defined by the calibration
gas, ppmv.

HCr-Mean organic concentration in system
inlet as defined by the calibration gas,
ppmv.

K-Calibration gas factor=2 for othano
calibration gas.

=3 for propane calibration gas.
=4 for butane calibration gas.

V&-Exhaust gas volume, ms.
Vt,-Inlet gas volume, in.
Q~c-Exhaust gas volume flow rate, m3/mln.
Ql-Inlet gas volume flow rate, m3/mIn.
0-Sample run time, min.
s-Standard Conditions: 20'C, 760mm 1Hg.
300-Estimated concentration of ambient

CO2 ppmv. (CO. colncentation in the
ambient air may be measured during thu
test period using an NDIR and the mean
value substituted into the equation.)

4.2 Concentrations. Determine mean
concentrations of inlet organics, outlet CO2,
CO, and outlet organics according to the
procedures in the respective me.hods and th
analyzers' calibration curves, and for the
time intervals specified In the applicable
regulations. Concentrations should be
determined on a parts per million by volume
(ppmv) basis.

4.3 Exhaust Gas Volume. Calculate the
exhaust gas volume as follows:

K(HCi)  ...

es is K(HCe) + CO +CO - 300 Eq. 28-1

4.4 Exhaust Gas Volume Flow Rate. Calculate the exhaust

gas volume flow rate as follows:

q - Ves
es 9

5. References
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5.2 Method 10-Determination of Carbon
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5.3 Method 2A-Deterinination of Gas
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Tentative Method. U.S. Environmental

Eq. 28-2

Protection Agency. Office of Air Quality
Planning and Standards. Research Triangle
Park, N.C. 27711. March 1980,

5.4 25A-Determination of Total Gaseous
Organic Compounds Using a Flame
lonizdtion Analyzer. Tentative Method. U.S.
Environmental Protection Agency. Office of
Air Quality Planning and Standards.
Research Triangle Park, N.C. 27711. March
1980.

5.5 Method 25B--Detormination of Total
Gaseous Organic Compounds Using a
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Method, U.S. Environmental Protection
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Standards. Research Triangle Park, N,C,
277.11. March 1980.
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Method 25A-Determination of Total
Gaseous Organic Concentration Using a
Flame Ionization Analyzer
1. Applicability and Principle

1.1 Applicability. This method applies to
the measurement of total gaseous organic
concentration of vapors consisting of
nonmethane alkanes, alkenes, and/or arenes
(aromatic hydrocarbons). The concentration
is expressed in terms of propane (or other
appropriate organic compound) or in terms of
organic carbon.

1.2 Principle. A gas sample is extracted
from the source, through a heated sample
line, if necessary, and glass fiber filter to a
flame ionization analyzer (FIA]. Results are
reported as concentration equivalents of the
calibration gas organic constituent, carbon, or
other organic compound.
2. Definitions

2.1 Measurement System. The total
equipment required for the determination of
the gas concentration. The system consists of
the following major subystems:

2.1.1 Sample Interface. That portion of the
system that is used for one or more of the
following: sample acquisition, sample
transportation, sample conditioning, or
protection of the analyzer from the effects of
the stack effluent.

2.1.2 Organic Analyzer. That portion of
the system that senses organic concentration
and generates an output proportional to the
gas concentration.

2.2 Span Value. The upper limit of a gas
concentration measurement range that is
specified for affected source categories in the
-applicable part of the regulations. For
convenience, the span value should
correspond to 100 percent of the recorder
scale.

2.3 Calibration Gas. A known
concentration of a gas in an appropriate
diluent gas.

2.4 Zero Drift. The difference in the
measurement system output regdings before
and after a stated period of operation during
which no unscheduled maintenance, repair,
or adjustment took place and the input
concentration at the time of the

- measurements were zero.
2.5 Calibration Drift. The difference in the,

measurement system output readings before
and after a stated period of operation durirg
which no unscheduled maintenance, repair,
or adjustment took place and the input
concentration at the time of the
measurements was a mid-level value.
3. Apparatus

A schematic of an acceptable measurement
system is known in Figure 25A-1. The
essential components of the measurement
system are described below:

3.1 Organic Concentration Analyzer. A
flame ionization analyzer (FIA) capable of
meeting or exceeding the specifications in
this method.

3.2 Sample Probe. Stainless steel, or
equivalent, three-hole rake type. Sample
holes shall be 4 mmr in diameter or smaller
and located at 16.7.50, and 83.3 percent of the
equivalent stack diameter.

3.3 Sample Line. Stainless steel orTeflon'
tubing to fransport the sample gas to the
analyzers. The sample line should be heated,
if necessary, to prevent condensation In the
line.

3.4 Calibration Valve Assembly. A three-
wivy valve assembly to direct the zero and
calibration gases to the analyzers Is
recommended. Other methods, such as quick-
connect lines, to route calibration gas to the
analyzers are applicable.

3.5 Particulate Filter. An In-stack or an
out-of-stack glass fiber filter Is recommended
if exhaust gas particulate loading Is
significant. An out-of-stack filter should be
heated to prevent any condensation.

3.6 Recorder. A strip-chart recorder.
analog computer, or digital recorder for
recording measurement data. The minimum
data recording requirement Is one
measurement value per minute. Notem This
method is often applied in highly explosive
areas. Caution and care should be exercised
in choice of equipment and installation.

4. Calibration and Other Gases
Gases used for calibrations, fuel, and

combustion air (if required) are contained in
compressed gas cylinders of stainless steel or
aluminum. Preparation of calibration gases
shall be done according to the procedure In
Protocol No. 1, listed in Reference 9.2. The
pressure in the gas cylinders is limited by the
critical pressure of the subject organic
component. As a safety factor, the maximum
pressure in the cylinder should be no more
than half the critical pressure. Additionally.
the manufacturer of the cylinder should
provide a recommended shelf life for each
calibration gas cylinder over which the
concentration does not change more than :E2
percent from the certified value.

Calibration gas usually consists of propane
in air or nitrogen and Is determined in terms
of the span value. The span value Is
established in the applicable regulation and
is usually 1.5 to 2.5 times the applicable
emission limit. If no span value Is provided,
use a span valueequivalent to 1.5 to 2.5 times
the highest expected concentration. Organic
compounds other than propane can be used
following the above guidelines and making
the appropriate corrections for carbon
number.

4.1 Fuel A 40 percent H.-/60 percent Ho or
40 percent H2/60 percent N: gas mixture is
recommended to avoid an oxygen synergism
effect that reportedly occurs when oxygen
concentration varies significantly from a
mean value.

4.2 Zero Gas. High purity air with less
than 0.1 parts per million by volume of
organic material (propane or carbon
equivalent).

4.3 Low-level Calibration Gas. An organic
calibration gas with a concentration
equivalent to 25 to 35 percent of the
applicable span value.

4.4 Mid-level Calibration Gas. An organic
calibration gas with a concentration
equivalent to 45 to 55 percent of the
applicable span value.

'Mention of trade names on specific products
does not constitute endorsement by the
Environmental Protection Agency.

4.5 High-level Calibration Gas. An
organic calibration gas with a concentration
equivalent to 60 to 90 percent of the
applicable span value.
5. Measurement System Performance
Specifications

5.1 Zero DrifL Less than. ± I percent of
the span value.

52 Calibration Drifl Less than.±4 1
percent of the span value.
6. Protest Preparations

6.1 Selection of Sampling Site. The
location of the sampling site is generally
specified by the applicable regulation or
purpose of the test: i.e. exhaust stack, inlet
line, etc. The sample port shall not be located
within 1.5 meters or 2 equivalent diameters
(whichever is less] of the gas discharge to the
atmosphere.

6.2 Location of Sample Probe. Install the
sample probe so that theprobe is centrally
located In the stack, pipe, or duct and is
sealed tightly at the stack port connection.

.3 Measurement System Preparation.
Prior to the emission test, assemble the
measurement system following the
manufacturers written instructions in
preparing the sample interface and the
organic analyzer. Make the system operable.

FIA equipment can be calibrated for almost
any range of total organics concentrations.
For high concentrations of organics [>L0
percent by volume as propane) mod&l iftions
to most commonly available analyzers are
necessary. One accepted method of
equipment modification is to decrease the
size of the sample to the analyzer through the
use of a smaller diameter sample capillary.
Direct and continuous measurement of
organic concentration is a necessary
consideration when, determining any
modification design.

&.4 Calibration. Immediately prior to the
test series. introduce zero gas andhigh-level
calibration gasat the calibrationvalve
assembly. Adjust the analyzer output to the
appropriate levels. if necessary. Then
introduce low-level and mid-level calibration
gases successively to the measurement
system. Record the analyzer responses for all
four gases and develop apermanent record of
the calibration curve. This curve shallbe
used in performing the post-test drift checks
and in reducing all measurement data during
the test series. No adjustments to the
measurement system shall be conducted after
the calibration and before the drift check
(Section 7.3]. If adjustments are necessary
before the completion of the test series,
perform the drift checks prior to the required
adjustments and repeat the calibration
following the adjustments. If multiple
electronic ranges are to be used, each
additional range must be checked with a mid-
level calibration gas to verify the
multiplication factor.
7. Emission Measurement Test Procedure

7.1 Organic Measurement. Begin sampling
at the start of the test period, recording time
notations and any required process
information as appropriate. In particular, note
on the recording chart periods of process
Interruption or cyclic operation.

7.2 Drift Determination. Immediately
following the completion of the test period, or

8,3149
I
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if adjustments are necessary for the
measurement system during the test,
reintroduce the zero and mid-level calibration
gases, one at a time, to the measurement
system-at the calibration valve assembly.'
(Make no adjustments to the measurement
.systeri until after the drift checks are made.)
Record the analyzer response. If the drift
values exceed the specified limits, invalidate
the test run preceding the check and repeat
the test run following corrections to the
measurement system. Alternatively,
recalibrate the test -neasurement system as in
Section 6.4 and report the results'using the
calibration data that yield the highest
corrected emission concentration.
8. Organic Concentration Calculations

Determine the average organic
concentration in terms of ppmv as propane or
other calibration gas. The average shall be
determined by the integration of the output
recording over the period specified in the
applicable regulation.

If results are required in terms of ppmv as
carbon, adjust measured concentrations using
Equation 25A-1.
C = K C Eq. 25A-1
Where:
C, = Organic concentration as carbon, ppmv.
C.,., = Organic concentration as meaqured,

ppmv.
K = Carbon equivalent correction factor.

K = 2 for ethane.
K = 3 for propane.
K = 4 for butane.

9. References
9.1 Measurement of Volatile Organic

Compounds-Guideline Series. U.S.
Environmental Protection Agency. Research
Triangle Park, N.C. Publication No. EPA-450/
2-78-041. June 1978. p. 46-54.

9.2 Traceability Protocol for Establishing
True Concentrations of Gases Used for
Calibration and Audits of Continuous Source
Emission Monitors (Protocol No. 1). U.S.

" Environmental Protection Agency,
Environmental Monitoring and Support
Laboratory. ResearchTriangle Park, N.C.
June 1978. 10 pgs.

9.3 Gasoline Vapor Emission Laboratory
Evaluation-Part 2. U.S. Environmental
Protection Agency, Office of Air Quality
Planning and Standards. Research Triangle
Park, N.C. Report No. 75-GAS-6. August
1975. 32 pgs.
BILUNG CODE 6560-26-M
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Method 25B-Determination of Total
Gaseous Organic Concentration Using a
Nondispersivo Infrared Analyzer
1. Applicability and Principle

1.1 Applicability. This method applies to
the measurement of Total gaseous organic
concentration of vapors consisting primarily
of nonmethane alkanes. (Other organic
materials may be measured using the general
procedure in this method, the appropriate
calibration gas, and an analyzer set to the
appropriate absorption bnd.) The
concentration is expressed in terms of
propane (or other calibration gas) or in terms
of organic carbon.

1.2 Principle. A gas sample is extracted
from the source, through a heated sample line
and glass fiber filter to a nondispersive
infrared analyzer (NDIR). Results are
reported as equivalents of the calibration gas
or as carbon equivalents.
2. Definitions

The ter ms and definitions are the same as
for Method 25A.
3. Apparatus

The apparatus are the same as for Method
25A with the exception of the following:

3.1 Organic Concentration Analyzer. A
nondispersive infrared analyzer designed to
measure alkane organics and capable of
meeting or exceeding'the specifications in
this method.
4. Calibration Gases

The calibration gases are thesaame as are
required for Method 25A, Section 4. No fuel
gas is required for an NDIR.
5. Measurement System Performance
Specifications

5.1 Zero Drift. Less than ± Zpercent of
the span value.

5.2 Calibration Drift. Less than ± 2
percent of the span value.
6. Pretest Preparations

6.1 Selection of Sampling Site. Same as in
Method 25A, Section 6.1.

6.2 Location of Sample Probe. Same as in
Method 25A, Section 6.2.

6.3 Meaburement System Preparation.
Prior to the emission test, assemble the
measurement system following the
manufacturer's written instructions in
preparing the sample interface and the
organic analyzer. Make the system operable.

6.4 Calibration. Same as in Method 25A.
Section 6.4.
7. Emission Measurement Test Procedure

Proceed with the emission measurement
immediately upon satisfactory completion of
the calibration.

7.1 "OrganicMeasurement. Same as in
Method 25A, Section 7.1.

7.2 Drift Determination. Same as in
Method 25A, Section 7.2.
8. Organic Concentration Calculations

The calculations are the same as in Method
25A, Section 8.
9. References

The references are the same as in Method
25A. Section 9.

Method.27-Determination of Vapor
Tightness of Gasoline Delivery Tank Using
Pressure-Vacuum Test

1. Applicability and Principle

1.1 . Applicability. This method is
applicable for the determination of vapor
tightness of a gasoline delivery tank wlich'is
equipped with vapor collection equipment.

1.Z Principle. Pressure and vacuum are
applied alternately to the compartments of a
gasoline delivery tankand the change in
pressure or vacuum is recorded after a
specified period of time.

2. Definitions and Nomenclature

2.1 Gasoline. Any petroleum distillate or
petroleum distilfite/alcohol blend having a -

Reid'Vapor pressure of 27.6 kilopascals or
greater which is used as a fuel for internal
combustion engines.

2.2 Delivery tank. Any pontainer,
including associated pipes and fittings, that is
attached lo or forms a part of any truck or
railcar used for the transport of gasoline.

2.3 CompartmenLA liqud-tight division
of a delivery tank.

2.4 Delivery tank vapor collection
equipment. Any piping, hoses. and devices on
the delivery tank used to collect and route
gasoline vapors either from the tank to a bulk
terminal vapor control system or from a bulk
plant or service station into the tank.

2.5 Time period of the pressure or vacuum
test (t]. The time period of the test, as
specified in the appropriate regulation, during
which the change in pressure 9f vacuum is
monitored, in minutes.

2.6 Initial pressure (PI). The pressure
applied to the delivery tank at the beginning
of the static pressure test, as specified in the
appropriate regulation, in nm HO.

2.7 Initial vacuum (Vj. The vacuum
applied to the delivery tank at the beginning
of the static vacuum test, as specified in the
appropriate regulation, in nm H2 0.

2.8 Allowable pressure change'(Ap). The
allowable amount of decrease in pressure
during the static pressure test, -within the time
period t, as specified in the appropriate .
regulation, in mm. H.O.
- 2.9 Allowable vacuum change (Av). The
allowable amount of increase in vacuum
during the static vacuum test, within the time
period t, as specified in the appropriate
regulation, in mm H20.

3. Apparatus

3.1 Pressure source. Pump or compressed
gas cylinder ofaIr or inert gds sufficient to
pressurize the delivery tank to 500 mm H20
above atmospheric pressure.

3.2 Regulator. Low pressure regulator for
controlling pressurization of the delivery
tank.
, 3.3 Vacuum source. Vacuum pump
capable of evacuating the delivery tank to
250 mm H2 0 below atmospheric pressure.

3.4 Pressure-vacuum supply hose.
3.5 Manometer. Liquid manometer, or

equivalent instrument, capable of measuring
up to 500 mm H2 0 gauge pressure with ±2.5
mm H20 precision.

3.6 Pressure-vacuum relief valves. The
test apparatus shall be equipped with an In-
line pressure-vacuum relief valve set to
activate at 675 mm H20 above atmospheric .

pressure or 250 dim HO below atmospherla
pressure, with a capacity equal to the
pressurizing or evacuating pumps.

3.7 Test cap for vapor recovery hose. This
cap shall have a tap for manometer
connection and a fitting with shut-off valve
for connection to the pressure-vacuum supply
hose.

3.8 Caps for liquiddelivery hoses.
4. Pretest Preparations

4.1 Emptying of tank. The delivery tank
shall be emptied of all liquid.

4.2 Purging of vapor. The delivery tank
shall be purged of all volatile vapors by any
safe, acceptable method. One method 19 to
carry a load of non-volatile liquid fuel, such
as diesel or heating oil, Immediately prior to
the test, thus flushing out all the volatile
gasoline vapors. A second method is to
remove the volatile vapors by blowing
ambient air Into each tank campartment for

'at least 20 minutes. This second method Is
usually not as effective and-often causes
stabilization problems, requiring a much
longer time for stabilization during the
testing.

4.3 Location of test site. The delivery tank
shall be tested where it will be protected
from direct sunlight.
5. Test Procedurb

5.1 Preparations.
5.1.1 Open and close each dome cover.
5.1.2 Connect static electrical ground

connections io tank. Attach the liquid
delivery and vapor return hoses, remove thti
liquid delivery elbows, and plug the liquid
delivery fittings.

5.1.3 Attach the test cap to the end of the
vapor recovery hose.

5.1.4 Connect the pressure-vacuum supply
hose and the pressure-vacuum relief valve to
the shut-off valve. Attach a manometer to the
pressure tap.

5.1.5 Connect compartments of the tank
internally to each other If possible. If not
possible, each compartment must be tested
separately, as if it were an individual
delivery tank.

5.2 Pressure Test.
5.21 Connect the pressure source to thu

pressure-vacuum supply hose.
5.2.2 Open the shut-off valve In the vapor

recovery hose cap. Applying air pressure
slowly, pressurize the tank to P1, the Initial
pressure specified in the regulation.

5.23 Close the shut-off valve and allow
the pressure in the tank to stabilize, adjusting
the pressure if necessary to maintain
pressure of Pi. When the pressure stabilizes,
record the time and initial pressure.

5.24 At the end of t minutes, record the
time and final pressure.

5.25 Repeat steps 5.2.2 through 5,2.4 until
the change in pressure for two consecutive
runs agrees with ±10mm 1.0. Calculate thu
arithmetic average of the two results.

5.2.6 Compare the average measured
change in pressure to the allowable pressure
change, Ap, as specified in the regulation. If
the delivery tank does not satisfy the vapor
tightness criterion specified In the regulation,
repair the sources of leakage, and repeat the
pressure test until the criterion is met.

5.2.7 Disconnect the pressure source from
the pressure-vacuum supply hose, and slowly
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open the shut-off valve to bring the tank to
atmospheric pressure.

5.3 Vacuum Test.
5.3.1 Connect the vacuum source to the

pressure-vacuum supply hose.
5.3.2 Open the shut-off valve in the vapor

recovery hose cap. Slowly evacuate the tank
to Vi, the initial vacuum specified in the
regulation..

5.3.3 Close the shut-off valve and allow
the pressure in the tank to stabilize, adjusting
the pressure if necessary to maintain a
vacuum of Vi. When the pressure stabilizes,
record the time and initial vacuum.

5.3.4 At the end of t minutes, record the
time and final vacuum.

5.3.5 Repeat steps 5.3.2 through 5.3.4 until
the change in vacuum for two consecutive
runs agrees within ± 10 mm 1120. Calculate
the arithmetic average of the two results.

5.3.6 Compare the average measured
change in vacuum to the allowable vacuum
change, Av, as specified in the regulation. If
the delivery tank does not satisfy the vapor
tightness criterion specified in the regulation,
repair the sources of leakage, and repeat the
vacuum test until the criterion is met

,5.3.7 Disconnect the vacuum source from
the pressure-vacuum supply hose, and slowly
open the shut-off valve to bring the tank to
atmospheric pressure.

5.4 Post-test clean-up. Disconnect all test
equipment and return the delivery tank to its
pretest condition.
6.Altemative Procedures

Techniques other than specified above may
be used for purging and pressurizing a
delivery tank, if prior approval is obtained
from the Administrator. Such approval will
be based upon demonstrated equivalency
with the above method.
[MRDo. &-3= Filed 12-10- &45 am)

BI.UNG CODE 6560-26-MA
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 60

IAD-FRL-224-6]

Standards of Performance for New
Stationary Sources; Bulk Gasoline
Terminals

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: Standards of performance for
bulk gasoline terminals were proposed
in the Federal Register on December 17,
1980 (45 FR 83128). This action
promulgates standards of performance
for bulk gasoline terminals. These
atandards implement Section 111 of the
Clear Air Act and are based on the
Administrator's determination that
petroleum transportation and marketing
cause, or contribute significantly to, air
pollution which may reasonably be
anticipated to endanger public health or
'welfare. The intended effect of these
standards is to require all new,
modified, and reconstructed facilities at
bulk gasoline terminals to control
emissions to the level achievable
through use of the best demonstrated
system of continuous emission
reduction, considering costs, nonair
quality health, and environmental and
energy impacts.
EFFECTIVE DATE: August 18, 1983.

Under Section 307(b)(1) of the Clean
Air Act, judicial review of this new
source performance standard is
available only by the filing of a petition
for review in the U.S. Court of Appeals
for the District of Columbia Circuit
within 60 days of today's publication of
this rule. Under Section 307(b)(2) of the
Clean Air Act, the requirements that are
the subject of today's notice may not be
challenged later in civil or criminal
proceedings brought by EPA to enforce
these requirements.
ADDRESSES:

Background Information Document.
The background information document
(BID, Volume II) for the promulgated
standards may be obtained from the
U.S. EPA Library (MD-35), Research
Triangle Park, North Carolina 27711,
telephone number (919) 541-2777. Please
refer to "Bulk Gasoline Terminals-
Background Information for
Promulgated Standard," EPA-450/3-80-
038b. BID, Volume II, contains (1) a
summary of all the public comments
made on the proposed standards and the
Administrator's response to the
comments, (2) a summary of the changes
made to the standards since proposal

and (3) the final environmental impact
statement which summarizes the
impacts of the standards.

Dbcket Docket No. A-79-52,
containing information considered by
EPA in developing the promulgated
standards, in available for public
inspection and copying between 8:00
a.m. and 4:00 p.m., Monday through
Friday, at EPA's Central Docket Section,
West Tower Lobby, Gallery 1,
Waterside Mall, 401 M Street, SW.,
Washington, D.C. 20460. A reasonable
fee may be charged for copying.
FOR FURTHER INFORMATION CONTACT:.
For information concerning the
backg-oand information supporting the
promulgated standards contact Mr.
James F. Durham, Chemicals, and
Petroleum Branch, Emission Standards
and Engineering Division (MD-13), U.S.
Environmental Protection Agency,
Research Triangle Park, North Carolina
27711, telephone number (919) 541-5671.
For futher information concerning the
promulgated standards contact Mr.
Gilbert H. Wood, Standards
Development Branch, Emissions
Standards and Engineering Division
(MD-13), U.S. Environmental Protection
Agency, Research Triangle Park. North
Carolina 27711, Telephone number (919)
541-5578.
SUPPLEMENTARY INFORMATION:

Summary of Promulgated Standards

Standards of performance for new
sources established under Section 111 of
the Clean Air Act reflect:

. * application of the best technological
system of continuous emission reduction
which (taking into consideration the cost of
achieving such emission reduction, and any
nonair quality health and environmental
impact and energy requirements) the
Administrator determines has been
adequately demonstrated [Section 111(a)(1J.

For convenience, this will be referred
to as "best demonstrated technology" or
"BDT,"

The promulgated standards of
performance limit volatile organic
compound (VOC) emissions from each
affected facility on which construction.
modification, or reconstruction
commenced after December 17, 1980
(after August 18, 1983, for
reconstructions necessitated by State or
local regulations). The affected facility
is the total of all the loading racks at a
bulk gasoline terminal which deliver
either gasoline into ahy delivery tank
truck or some other liquid product into
trucks which have loaded gasoline on
the immediately previous load.

The promulgated standards require
the installation of vapor collection
equipment at the terminal to collect total

organic compounds vapors displaced
from gasoline tank trucks during product
loading. The standards limit emissions
from the collection system to 35
milligrams of total organic compounds
per liter of gasoline loaded, unless the
facility has an existing vapor processing
system (construction or refurbishment
commenced before December 17, 1980).
In this latter case, the standards limit
emissions from the vapor collection
system to 80 mg/liter.

The Agency has concluded that it is
quite costly in light of the resulting
emission reduction for an owner whose
existing facility becomes subject to
NSPS (e.g., through modification or
reconstruction) to meet 35 mg/liter when
the facility already has a system
capable of meeting 80 mg/liter.

To control tank truck leakage
emissions during loading, the
promulgated standards require that
loadings be made only into gasoline
tank trucks tested for vapor tightness.
The terminal owner or operator is
required to obtain the identification
number and test documentation for each
gasoline tank truck loading at the
facility. In accordance with Section
111(h)(3) of the Clean Air Act, the
Administrator may approve alternative
procedures that assure that loading will
be limited to vapor-tight trucks.

These standards are based on the use
of carbon adsorption and thermal
oxidation type vapor processors for the
35 mg/liter limit, which represent the
best demonstrated technology. Test data
show the ability of these systems of
continuous emission reduction to
achieve the 35 mg/liter emission limit of
the standards of performance. Although
only some of the refrigeration systems
tested met 35 mg/liter (all the systems
tested were designed to meet the State
implementation plan (SIP) limit of 80
mg/liter), test data and engineering
calculations also support the ability of
refrigeration systems to achieve the 35
mg/liter emission limit of the standards.
In addition, the major manufacturer has
stated that all currently manufactured
refrigeration systems can be specified to
operate at 35 mg/liter. In selecting these
standards, the Agency considered costs,
nonair quality health and environmental
impacts, and energy requirements.

The proposed section on continuous
monitoring of operations, § 60.504, has
been reserved pending development of
monitor performance specifications.
Monthly system leak inspections are
required under § 60.502(j), but
submission of leak inspection records is
not required in the final regulation.
However, under § 60.505(c), these
records are required to be kept at the
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terminal for at least 2 years. The
requirement for quarterly reports of
excess emissions under § 60.7(c) of the
General Provisions is deleted under
§ 60.505(e).

Summary of Major Changes Since
Proposal

Several changes of varying
importance have been made to the
standards since proposal. Most of the
changes were made in response to
comments, but some of them were made
for the sake of clarity or consistency.
One of the most significant of the
changes dealt with proposed § 60.502(d),
which required loadings of gasoline tank
trucks to be restricted to vapor-tight
tanks only, as evidenced by an annual
vapor tightness test. Most of the
comments on this requirement
concerned the terminal operator's
apparent liability for the condition of
tank trucks owned by other parties.
Several commenters felt that terminals
would have to provide extra personnel
at the loading racks to enforce this
restriction. Section 60.502(d) [now
§ 60.502(e)] was expanded to delineate
clearly the terminal owner or operator's
responsibilities and to clarify that on-
the-spot monitoring of product loadings
would not be necessary. A terminal
operator need only compare a tank
identification number against the file of
vapor tightness documentation within 2
weeks after a loading of that tank took
place. If a terminal owner or operator
checked his files and found that a
nonvapor-tight truck was loaded
without vapor tightness documentation,
he would then be required to take steps
assuring that no further loading into that
tank truck took place until the proper
vapor tightness documentation was
received by the terminal. Thus, the final
standard clarifies that a terminal owner
or operator can comply with this part of
the standard by cross-checking files and
does not have to monitor loadings.

One paragraph about facilities with
existing vapor processing equipment
was added to § 60.502. The Agency has
concluded that it is quite costly in light
of the resulting emission reduction for
an owner whose existing focility
becomes subject to NSPS (e.g., through
modification or reconstruction) to meet
35 mg/liter when the facility already has
a system capable of meeting 80 mg/liter,
but not 35 mg/liter. For this reason, EPA
has added § 60.502(c), which permits
affected facilities with such vapor
control equipment to meet 80 mg/liter if
construction or substantial rebuilding
(i.e., "refurbishment") of that equipment
commenced before the proposal date,
December 17, 1980. This is based on the
Administrator's judgment that BDT for

these facilities is no further control,
while BDT for facilities with vapor
processing systems on which
construction or refurbishment
commenced after proposal is the
replacement or add-on of technology
that would enable the facility to achieve
35 mg/liter.

Several commenters objected to the
requirement for excess emissions
reports and to using an average
monitored value as the basis for an
excess emissions determination. Section
60.504, Monitoring of Operations, has
been reserved pending the development
and promulgation of performance
specifications for continuous monitoring
devices. Therefore, specific comments
concerning the proposed continuous
monitoring requirements cannot be
addressed at this time. The Agency is
currently investigating several types of
simple, low-cost monitors for various
types of vapor processors. After
specifications have been selected, they
will be proposed in a separate action in
the Federal Register for public comment.

A new § 60.500(c) has been added to
change the applicability date from the
date of proposal to the date of
promulgation for existing facilities
commencing component replacement
prior to the promulgation date for the
purpose of complying with State or local
regulations. Such facilities are not
subject to the standards by means of the
reconstruction provisions. New § 60.506
was added in response to commenters'
concerns about the burden of
accumulating records of component
replacements at an existing source over
the lifetime of the source for the purpose
of determining reconstruction. Section
60.506(b) limits the time period for
determination of reconstruction to 2
years and § 60.506(a) excludes
frequently replaced components for
consideration in applying the
reconstruction provisions to bulk
gasoline terminals.

In response to industry comments, a
size cutoff by gasoline throughput was
added to the definition of "bulk gasoline
terminal" (only facilities handling more
than 76,700 liters, or 20,000 gallons, per
day are covered), to clarify that bulk
plants served by ship or barge are not
covered by these standards. Also, the
word "wholesale" has been removed
because the throughput cutoff should
exclude retail outlets (service stations)
from possible applicability.

The terminology used in the emission
limits in the standard has changed since
proposal. The emission limits are now
expressed in terms of total organic
compounds rather than VOC (VOC is
the proportion of the organic compounds

that is regarded as photochemically
reactive). This change does not change
the effect on stringency of the standard,
but it does make the standard better
reflect the intent behind the standard
and the data base and test procedures
used in establishing the standard.

The standard is intended to reduce
emissions of VOC through the
application of best demonstrated
technology (BDT) (considering costs and
other impacts), and the emission limits
in the standard are designed to reflect
the performance of BDT. The best
demonstrated technologies applicable to
bulk terminals do not selectively control
VOC, but rather they control all organic
compounds. Furthermore, the emission
limits in the standard are based on test
data and test procedures that measure
total organic compounds, and the test
methods used to determine compliance
with the standard measure total organic
compounds. Therefore, to reflect
accurately the performance of the
technologies selected as BDT and to be
consistent with the data base and test
methods upon which the emission limits
are based, the emission limits in the
proposed standard should have been
expressed in terms of total organic
compounds. To reflect the applicable
technology and test methods, the
emission limits in the promulgated
standard are expressed in those terms.
EPA is relying on control of total organic
compounds as the best demonstrated
surrogate for controlling volatile organic
compounds, which react to form ozone
in the atmosphere.

However, the test procedures in the
proposed standard gave the owner or
operator the option to subtract methane
and ethane in determining compliance
with the standard. Because the test
procedures were proposed in this way
and because the relative quantity of
these compounds is expected to be
small, the promulgated standard retains
this option in the test procedures. The
owner or operator may invoke this
option only by using a method approved
by the Administrator.

Summary of Environmental, Energy,
Economic Impacts

The promulgated standards will
reduce projected 1986 VOC emissions
from affected bulk terminals from about
8,300 megagrams per year (Mg/yr) to
about 2,600 Mg/yr, or 68 percent.

The promulgated standards are based
on the use of carbon adsorption (CA)
and thermal oxidation (TO) type vapor
processors for the 35 mg/liter emission
limit. TO systems emit a small quantity
of carbon monoxide (CO) and oxides of
nitrogen (NO1), but since few oxidation
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systems are expected to be installed,
total emissions of CO and NO. will be
negligible.

Neither of these control systems uses
water as a direct control medium, and
so the water pollution impact will be
minimal. Refrigeration (REF) systems,
which may also be used to meet the
standdrds, discharge a small amount of
water which condenses in the system
due to the humidity of the air. Organics
are separated from the condensed water
in an oil-water separator on the
refrigeration unit. The excess water is
subsequently handled by the bulk
terminal's existing drainage system.

There will be no solid effluent from
any of the control systems. CA systems
may produce a small quantity of solid
waste if the activated carbon must be
replaced due to a loss in working
capacity of the carbon beds. The worst-
case nationwide waste production is
estimated at about 50,000 kilograms (kg)
per year, which represents a small solid
waste impact.

All of the vapor processors considered
in setting the standards consume
electricity in the course of their
operation, to power fans, dampers,
pumps, compressors, valves, timers, and
other miscellaneous components.
However, all of the processors, except
the thermal oxidizer, recover energy in
the form of liquid gasoline. Therefore,
while the power costs to operate control
equipment to comply with the
promulgated standards average about 25
percent higher than the power costs to
comply with a typical SIP at a 950,000
liter per day terminal, the extra product
recovery realized under these standards
means that this terminal will experience
a net energy savings which is equivalent
to about 15,000 liters of gasoline per
year greater than the SIP. The total net
energy recovery experienced by the bulk
terminal industry in the fifth year of the
standards will be about 7.0 million liters
of gasoline equivalent.

Compliance with these standards will
result in net annualized costs in the bulk
gasoline terminal industry of about $1.6
million by 1986. Cumulative capital costs
of complying with the promulgated
standards will amount to about $10.8
million by 1986. Net annualized and
cumulative capital costs to the for-hire
tank truck industry will total about $0.9
million and $1.4 million, respectively, by
the fifth year of the standards. The total
annualized cost for this standard would
then be $2.5 million. This annualized
cost, coupled with the estimated
emmission reduction of 5,700 Mg/yr,
results in a cost per unit emission
reduction of $440/Mg. The percent
increase in the price of gasoline
necessary to offset costs of compliance

with the promulgated standards will
range from zero for certain larger
terminals up to about 0.48 percent for
the smallest terminals. The overall
impact on national gasoline prices will
be negligible. The environmental,
energy, and economic impacts are
discussed in greater detail in the BID,
Volume I. Also discussed are all of the
commenters' suggested changes in the
impact calculations and the rationale for
making some of these changes and not
others.

The nationwide impact numbers
presented here include a composite of
impacts for new, modified, and
reconstructed facilities in locations
where States require the level of control
recommended in the control techniques
guideline document (CTG) and in
locations where States have no control
requirements. If an average size bulk
terminal (950,000 liters/day gasoline
throughput) subject to the standards due
to modification or reconstruction were
located in an area with State
requirements equivalent to the level
recommended by the CTG and the
terminal had an existing vapor
processing system which met these
State requirements, no additional
controls would be required. For the
same size new terminal, the incremental
annualized cost for a terminal using CA
or TO would be negligible because the
same basis control device could be used
to meet either set of requirements. If a
new, modified, or reconstructed terminal
of the same size were located in an area
with no State requirements, the
uncontrolled emissions would be
reduced by about 160 Mg/yr at an
annualized cost of about $38,000, which
is less than $240/Mg of VOC reduced.

Public Participation
Prior to proposal of the standards,

interested parties were advised by
public notice in the Federal Register (45
FR 30686, May 9, 1980), of a meeting of
the National Air Pollution Control
Techniques Advisory Committee
(NAPCTAC) to discuss the bulk gasoline
terminal standards recommended for
proposal. This meeting was held on June
5, 1980. The meeting was open to the
public and each attendee was given an
opportunity to comment on the
recommended standards. The standards
were proposed and published in the
Federal Register on December 17, 1980,
(45 FR 83126). The preamble to the
proposed standards discussed the
availability of the background
information document, "Bulk Gasoline
Terminals--Background Information for
Proposed Standards," EPA-450/3-80-
038a (BID, Volume I), which described in
detail the regulatory alternatives

considered and the impacts of those
alternatives. Public comments were
solicited at the time of proposal and.
when requested, copies of the BID,
Volume I, were distributed to interested
parties. To provide interested persons
the opportunity for oral presentation of
data, views, or arguments concerning
the proposed standards, a public hearing
was held in two sessions, on January 21
and 28, 1981, at Research Triangle Park,
North Carolina. The hearings were open
to the public and each attendee was
given an opportunity to comment on the
proposed standards. The public
comment period was from December 17,
1980, to March 20, 1981.

Forty-two comment letters were
received and six interested parties
testified at the public hearings
concerning issues relative to the
proposed standards of performance for.
bulk gasoline terminals. The comments
have been carefully considered and,
where determined to be appropriate by
the Administrator, changes have been
made in the proposed standards.

Major Comments on the Proposed
Standards

Comments on the proposed standards
were received from bulk gasoline
terminal owners and operators, Federal
agencies, State and local air pollution
control agencies, trade associations, and
air pollution control equipment
suppliers. A detailed discussion of these
comments and Agency responses can be
found in the background information
document for the promulgated standards
(BID, Volume II), which is referred to in
the ADDRESSES section of this
preamble. The summary of comments
and responses in the BID, Volume I1
serves as the basis for the revisions
which have been made to the standards
between proposal and promulgation.
The major comments and responses are
summarized in this preamble.

Need for Standard

Several commenters recommended
that the proposed standards be canceled
and that no additional regulation be
adopted. Instead, the State
implementation plans (SIP's) should be
relied upon to control VOC emissions
from bulk gasoline terminals. One
reason given was that gasoline demand
is projected to stabilize or decline in the
future, so that emissions from new,
modified, or reconstructed sources
should not present any increasing
environmental hazard.

Other commenters felt that the
additional emission reduction achieved
under Alternative IV (35 mg/liter from
processor plus vapor-tight tank trucks)
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as opposed to Alternative 11 (80 mg/liter
from processor plus vapor-tight tank
trucks) would be insignificant. The
commenters stated that the control limit
of 80 mg/liter required by many SIP's
has already reduced VOC emissions by
90 percent; the proposed 35 mg/liter
limit would reduce nationwide bulk
terminal VOC emissions by the fifth
year by only an extremely small
percentage. Due to these small
reductions, these commenters felt that
standards had been proposed simply
because they are "technically feasible."
Thus, the commenters felt EPA had not
demonstrated, as required by Section
111, that new terminals will present a
significant air pollution problem.

The Agency proposed these standards
of performance under the authority of
Section 111 of the Clean Air Act (42
U.S.C. 7411) as amended. Section
111(b)(1) requires the Administrator to
establish standards of performance for
categories of new, modified, or
reconstructed stationary sources which
in the Administrator's judgment cause or
contribute significantly to air pollution
which may reasonably be anticipated to
endanger public health or welfare.

The Ageney's listing of Petroleum
Transportation and Marketing 23rd on
the Priority List, as required under
Section 111(f) (40 CFR 60.16, 44 FR 49222,
August 21, 1979), reflects the
Administrator's determination that this
source category contributes significantly
to air pollution. Before arriving at this
decision, the Administrator considered
the projected rate of growth in the
number of facilities in this industry, the
emission rates at uncontrolled facilities,
and the emissions allowed under typical
SIP's. EPA used the emissions forecasts
in the BID, Volume I, and cited by the
commenters, in analyzing these factors,
and the Administrator has found no
reason to alter the conclusions based on
that analysis.

It is important to note that VOC is
emitted by a wide variety of source
categories. The emissions contribution
from many categories with VOC
emissions that appear small in
comparison with the total VOC emitted
by all source categories is nonetheless
significant to ozone formation. This is
because failure to control these sources
to the level achievable by the best
demonstrated technology would serve to
undermine the Congressionally
mandated effort to prevent further
deterioration of air quality caused by
additional ozone formation. Emission
reductions from this source category
also appear small because the projected
number of affected facilities is only a
small percentage (less than 5 percent) of

the total number of terminals
nationwide.

The Agency accounted for the
projected demand for gasoline in the
coming years in estimating the emission
reduction achievable through the NSPS.
Despite a leveling off or reduction in
gasoline demand, there will still be a
significant number of affected terminals
which will result in significant emissions
reduction under these standards.
Although the small number of new
terminals (five in the next 5 years)
reflects this leveling off in product
demand, the current industry trend is
toward the consolidation of existing
terminals rather than the construction of
new terminals. AS a result, estimates
indicate that there will be as many as 50
modified or reconstructed terminals in
the next 5 years.

Regulatory alternatives, reflecting
different levels of control technology,
were evaluated for these 55 affected
facilities, and it was determined that the
control technology was available, at a
reasonable cost, to control emissions
from new, modified, and reconstructed
terminals. Relying only on the SIP's for
this category would mean that many
sources, in areas not requiring controls
under SIP's will remain uncontrolled. It
appeared reasonable, therefore, to
require additional controls, for the
affected facilities in both controlled and
uncontrolled areas, that were
technologically demonstrated to be both
readily achievable and economically
reasonable.

Standards of performance have other
benefits in addition to achieving
reductions in emissions beyond those
required by a typical SIP. They establish
a degree of national uniformity, which
precludes situations in which some
States may attract new industries as a
result of having relaxed air pollution
standards relative to other States.
Further, standards of performance
provide documentation which reduces
uncertainty in case-by-case
determinations of best available control
technology (BACT) for facilities located
in attainment areas, and lowest
achievable emission rates (LAER) for
facilities located in nonattainment
areas. This documentation includes
identification and comprehensive
analysis of alternative emission control
technologies, development of associated
costs, an evaluation and verification of
applicable emission test methods, and
identification of specific emission limits
achievable with alternate technologies.
The costs are utilized in an economic
analysis that determines the
affordability of controls in an unbiased

study of the economic impact of controls
on an industry.

The rulemaking process that
implements a performance standard
assures adequate technical review and
promotes participation of
representatives of the industry being
considered for regulation,
representatives from government, and
the public affected by that industry's
emissions. The resultant regulation
represents a balance in which
government resources are applied in a
well publicized national forum to reach
a decision on a pollution emission level
that allows for a dynamic economy and
a healthful environment.

The promulgated standards reflect
application of the best demonstrated
technology for new, modified, and
reconstructed sources in the bulk
terminal subcategory. While technical
feasibility is a fundamental criterion for
standard-seting, EPA considered
additional factors, including cost, energy
requirements, and other impacts, before
arriving at the final standard. Based
upon these factors, the Agency selected
at proposal a control alternative which
reflects Alternative IV. As explained in
the preamble section on "Modification
and Reconstruction," the Agency has
revised the standard in response to
these and other comments; the
standards are now based upon a
combination of Alternatives II and IV.

Several commenters were concerned
that a number of their smaller loading
facilities, typically considered as bulk
plants, would be included under the
definition of a terminal for purposes of
this standard. These commenters felt a
throughput cutoff should be added to the
definition of a terminal.

To clarify the intended applicability of
the NSPS, a definition of bulk terminal
dependent upon a throughput cutoff has
been included in § 60.501. The purpose
of this definition is to exclude the
smaller bulk plant. With this intention, a
bulk terminal has been defined to have
a gasoline throughput greater than
75,700 liters per day. The gasoline
throughput shall be the maximum
calculated design throughput as may be
limited by compliance with an
enforceable condition under Federal,
State, or local law. Reference to an
enforceable condition allows a source to
limit its maximum design throughput by
limiting its hours of operation, or by
controlling any other operating
parameter. The only requirements are
that this limitation be a part of an
enforceable document and that the
source maintain compliance with it. This
document could be issued by any
government entity as long as it was
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discoverable by both EPA and any
citizen as contemplated in Section 304 of
the Clean Air Act. By obtaining such
documentation, which would reflect a
source's maximum expected actual
throughput, ambiguities as to how one
would determine throughput are
eliminated. For example, a bulk plant
which receives gasoline by barge, with a
statement (documented in an
enforceable permit) that they will not
exceed a throughput of 15,140 liters/day
(4,000 gal/day), would not be
misconstrued as a bulk terminal.

Modification and Reconstruction

Several commenters were concerned
that conversions being made to
terminals to satisfy SIP control
requirements, such as top-to-bottom
loading conversions and installation of
vapor control equipment, could subject
these terminals to the more stringent
requirements of these standards through
the reconstruction provisions of 40 CFR
60.15. Also, the economic impact would
be significant for these terminals since
they have already made commitments
toward complying with SIP limitations.
It was suggested by some of the
commenters that these conversions
should be exempted from the
reconstruction provisions (40 CFR 60.15].

The section entitled "Impacts of
Regulatory Alternatives" in the
preamble to the proposed standards
discussed the environmental, costs, and
economic impacts on bulk terminal
facilities complying with the
requirements of those standards.
Included in the discussion were impacts
on new, modified, and reconstructed
facilities. The impacts estimated for the
standards did not include any
reconstructions resulting from
application of State or local air pollution
requirements. However, as several
commenters pointed out, a large number
of terminal facilities that the Agency did
not project as affected could indeed
become subject to thq standards in the
process of complying with such
requirements. Thus, the preamble
discussion suggested that existing
facilities commencing component
replacement in response to State or
local requirements would not be subject
to 40 CFR 60.15.

The Agency believes that this
suggestion introduced some doubt as to
the otherwise straightforward
application of the reconstruction
provisions to existing facilities
undergoing such changes. Consequently,
owners and operators making plans to
install control systems at these facilities
may have been misled to believe that
stricter NSPS requirements might not
apply, and may therefore not have

considered the stricter NSPS
requirements when designing their
systems.

For this reason, the Administrator has
determined that any facility that has
commenced substantial component
replacement in response to State or
local emission standards after the
applicability date (the proposal date-
December 17, 1980) but prior to the date
of promulgation will not be subject to
these NSPS requirements by operation
of the reconstruction provisions of 40
CFR 60.15. Under § 60.500(c), any
component replacement program
commenced (as defined in Section 60.2)
before today's date, and determined by
the Administrator to be necessitated by
State or local bulk terminal regulations,
will not subject a bulk terminal facility
to the NSPS by means of the
reconstruction provisions.

It should be noted, however, that 40
CFR 60.15 applies by straightforward
application to any existing facility
undergoing component replacement.
Neither the language nor the purposes of
that provision and the definition of "new
source" in Section 111 supports
exemptions based on the owner's intent
in performing construction on the
facility.

Because this preamble corrects the
misimpression that Section 60.15 does
not apply to facilities undergoing SIP
component replacement, the Agency is
applying that provision to SIP
component replacement programs
commenced after today's date. Of
course, owners or operators performing
reconstruction for other purposes, or
modifications or new construction for
any purpose, are still governed by the
applicability date of December 17, 1980,
contained in § 60.500(b).

Commenters also felt that EPA had
greatly underestimated the number of
existing terminals which would be
affected by the modification and
reconstruction provisions. At least 30
SIP's will contain bulk terminal vapor
recovery requirements, and it was
believed that conversion work
performed at affected facilities would
subject those facilities to the provisions
of these standards:

Since most State of local regula tion-
related construction programs at bulk
terminals will have commenced by the
promulgation date, the change in the
applicability date, in effect, excludes
these terminals from the standards.
Therefore, EPA's estimate at the time of
proposal of 55 new, modified, or
reconstructed terminals in 5 years is still
considered a reasonable projection. The
estimate of 5 new facilities and 50
modified or reconstructed facilities was

based primarily on information obtained
from oil companies through responses to
Section 114 letter requests. Telephone
conversations with several control
agencies, oil companies, and terminal
construction engineering firms provided
supplementary information.

Many of the commenters stated that
the interpretation of "reconstruction" is
an unwarranted extension of EPA's past
procedure in defining this provision and
an illegal extension of EPA's authority
under Section 111. They felt that the
reconstruction provisions were meant to
be applied to each capital construction
project as it occurs, and not applied on a
cumulative basis over an unlimited time
period. The commenters felt that under
the present interpretation of
reconstniction every existing loading
rack, including those in attainment
areas, would, through ordinary
maintenance and replacement of
components, become a new source long
before the end Of its useful life. They
concluded that the use of cumulative
costs would be a tremendous
administrative burden on the industry
and EPA.

The Agency promulgated the
reconstruction provisions to ensure that
essentially new facilities due to
reconstruction would be subject to "new
source" performance standards. The
reconstruction provisions were
promulgated in 1975 (40 FR 5846), and
EPA has applied these provisions
consistently since that time. Further, the
Agency's authority to subject
reconstructed sources to new source
standards of performance has not been
questioned in any court decision.

If one considers the 50 percent cost
factor which triggers reconstruction
strictly on a project-by-project basis, a
wide variety of interpretations can arise
as to what a "project" entails. For
example, a terminal with three top
loading racks may convert one rack to
bottom loading, and then 6 months later
convert a second loading rack to bottom
loading. If the two conversions were
interpreted as separate projects, neither
one would likely exceed the 50 percent
replacement cost to trigger
reconstruction. If, however, it was the
terminal owner's original intent to
convert both loading racks, the two
conversions would be interpreted as one
project and would probably constitute a
reconstruction. In many cases, it would
not be possible to determine the original
intent of the terminal owner or operator.
In order to reduce the number of
subjective determinations concerning
intent in these cases, the reconstruction
provisions will be applied on a basis
which considers the expenditures made
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toward a facility over a fixed time
period.

To eliminate the ambiguity in the
current wording of § 60.15 and further
the intent underlying Section 111 (as
described above), the Agency is
clarifying the meaning of "proposed"
component replacements in § 60.15.
Specifically, the Agency is interpreting
"proposed" replacement components
under § 60.15 to include components
which are replaced pursuant to all
continuous programs of component
replacement which commence (but are
not necessarily completed) within the
period of time determined by the
Agency to be appropriate for the
individual NSP involved. The Agency is
selecting a 2-year period as the
appropriate period for purposes of the
bulk gasoline terminal NSPS
(§ 60.506(b)). Thus, the Agency will
count toward the 50 percent
reconstruction threshold the "fixed
capital cost" of all depreciable
components (except those described
below) replaced pursuant to all
continuous programs of reconstruction
which commence within any 2-year
period following proposal of these
standards. In the administrator's
judgment, the 2-year period provides a
reasonable, objective method of
determining whether an owner of bulk
gasoline terminal facilities is actually
'proposing" extensive component
replacement, within the Agency's
original intent in promulgating § 60.15.

The administrative effort to keep the
required records should not be a burden
on the industry. The recordkeeping
required under this interpretation of
reconstruction is the same as the
recordkeeping that would be required
under a strictly project-by-project
interpretation. In either case, the dollar
amount of the component replacements
taking place at the facility must be
determined and recorded. Section 6.15
defines the "fixed capital cost" of
replacement components as the capital
needed to provide all the "depreciable"
components. By excluding
nondepreciable components from
consideration in calculating component
replacement costs, this definition
excludes many components that are
replaced frequently to keep the plant in
proper working order. There may,
however, be some depreciable
components that are replaced frequently
for similar purposes. In the Agency's
judgment, maintaining records of the
repair or replacement of these items
may constitute an unnecessary burden.
Moreover, the Agency does not consider
the replacement of these items an
element of the turnover in the life of the

facility concerning Congress when it
enacted Section 111. Therefore, in
accordance with 40 CFR 60.15(g), these
standards (§ 60.506) will exempt certain
frequently replace components, whether
depreciable or nondepreciable, from
consideration in applying the
reconstruction provisions to bulk
gasoline terminal facilities. The costs of
these components will not be considered
in calculating either the "fixed capital
cost of the new components" or the
"fixed capital costs that would be
required to construct a comparable
entirely new facility" under § 60.15. In
the Agency's judgment, these items are
pump seals, loading arm gaskets and
swivels, coupler gaskets, ovei fill
sensors, vapor hoses, and grounding
cables.

One commenter felt that if the
proposed standards further limited
allowable total organic compounds
emissions from 80 mg/liter to 35 mg/liter
of gasoline loaded, then over half of his
terminals would experience "immediate
operational constraints," since they are
equipped with vapor processing units of
the compression-refrigeration-
absorption (CRA) or lean oil absorption
(LOA) type, which EPA data indicate
cannot meet the proposed 35 mg/liter
limit.

The existing facilities described by
the commenter would not be subject to
the standards unless modification or
reconstruction were commenced after
the proposal date of December 17, 1980.
For those facilities with existing vapor
processing systems which become
affected facilities under modification or
reconstruction, the Administrator
concluded that it was not reasonable for
the owner or operator to replace or
perform costly upgrading on existing
vapor processing systems, in order to
achieve the small incremental emission
reduction which reflects the change from
80 mg/liter to 35 mg/liter. As an
example, emissions from a 950,000 liter/
day terminal would decrease about 15
Mg/year in the change from 80 to 35 mg/
liter, at a net annualized cost of about
$50,000 for replacement or add-on
controls. In the Administrator's
judgment, however, it is unreasonably
costly to require such a facility to install
the add-on technology that will achieve
35 mg/liter only if the facility began
constructing or substantially rebuilding
(i.e., "refurbishing") the control system
before receiving notice December 17,
1980, that BDT for those facilities, were
they later to come under NSPS, would
likely be equipment capable of meeting
35 mg/liter.

By contrast, EPA considers it
reasonable to apply the 35 mg/liter limit

to a facility whose owner commenced
construction or refurbishment of a
control system not capable of meeting 35
mg/liter despite having received this
notice. It is reasonable to expect such an
owner to avoid the high cost of going
from 80 mg/liter to 35 mg/liter simply by
constructing or refurbishing the facility's
control system with technology that
would meet EPA's proposed 35 mg/liter
limit and make later retrofit
unnecessary. This is reasonable to
require even of facilities with existing
control systems constructed or
refurbished after December 17, 1980, for
the purpose of meeting an 80 mg/liter
State limit.

For these reasons, EPA has added
§ 60.502(c), which permits affected
facilities with such vapor control
equipment to meet 80 mg/liter if
construction or substantial rebuilding
(i.e., "refurbishment") of that equipment
commenced before the proposal date,
December 17, 1980. This is based on the
Administrator's judgment that BDT for
these facilities is no further control,
while BDT for facilities with vapor
processing systems on which
construction or refurbishment
commenced after proposal is the
technology that would enable the
facility to achieve 35 mg/liter.

Definitions for "existing vapor
processing system" and "refurbishment"
were added to the regulation to indicate
that if in any 2-year period following the
date the facility becomes an affected
facility the fixed capital cost of
improvements or changes to an existing
vapor processing system exceeds 50
percent of the cost of a comparable
entirely new vapor processing system,
the altered vapor processing system
must then meet the 35 mg/liter limit.
Consequently, refurbishment applies
only to those systems which become
extensively rebuilt over this period.

Several commenters felt that the
interpretation of "modification" is
overly broad because it may include
altered facilities from which the overall
emissions have not increased. A
clarification was sought so that
replacement of needed components that
improve loading efficiencies would not
be considered modifications unless they
resulted in an increase in the average
daily emissions. For example, the
replacement of worn-out pumps with
new higher capacity pumps would allow
faster loading, increasing emissions on a
kg/hour basis during peak loading
periods, but not on a mg/liter basis,
which is the measurement of the
standard. In fact, the number of tank
trucks loaded during a day would not
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necessarily increase due to a faster
loading rate.

Section 60.14(e)(2) was purposely
included in the General Provisions to
exclude from consideration under the
modification provisions increases in
emissions due to relatively small
changes. If a change increases
production capacity and yet does not
result in a "capital expenditure" as
defined in the definitions in the General
Provisions, the change would not be
considered a modification.

Economic Impact

Some of the commenters stated that
many of the costs of compliance to
industry presented in BID, Volume I,
were seriously underestimated. Two
reasons provided were that control
systems necessary to achieve the
proposed standard of performance
would cost more than systems capable
of meeting only the less stringent SIP
emission limit, and the actual number
for affected facilities would be greater
than the estimate due to conversions
resulting from SIP requirements.

Many control systems being installed
under SIP programs are capable of
controlling emissions below 35 mg/liter,
the limit of the promulgated standards of
performance. Test data show that, in
their normal operating mode, carbon
adsorption (CA) and thermal oxidation
(TO) units can consistently operate well
below the 35 mg/liter limit. Therefore,
for CA and TO units there are no
additional costs involved in meeting 35
mg/liter versus the units currently being
installed to meet 80 mg/liter.

Test results on current refrigeration
(REF) units show that only some of
these units meet the 35 mg/liter limit.
However, these systems were installed
to comply with a limit at or near the 80
mg/liter limit contained in most SIP's.
The major manufacturer of these
systems has indicated that adjustments
to operating parameters can be made
which will increase the control
efficiency of individual systems (docket
item IV-E-32). Such adjustments would
be likely to increase electrical costs.
Cost increases of up to 50 percent were
reported by the manufacturer (docket
item IV-F-3). The assumption that costs
would not increase in the case of CA
and TO units in order to meet 35 mg/
liter is still considered valid. However,
since data show that state-of-the-art
REF technology can meet the standard,
at somewhat increased capital and
operating cost levels from the average
current system, and since a large
segment of industry is presently using
this form of control (approximately 25
percent of existing units are
refrigeration units), the potential cost

impact to industry, if current use
patterns are maintained, was examined.

As discussed under the preamble
section "Modification and
Reconstruction," the vast majority of
conversions necessary to comply with
State or local regulations will have
commenced before the revised
applicability date, and, therefore, not be
regulated under these standards. Only
those few State or local regulation-
related conversions which commence
after the promulgation date will be
affected. Thus, the estimate of 55
facilities affected in 5 years is still
believed to represent a reasonable
approximation, based on Section 114
letter responses from industry. The
updated industry costs were used to
recalculate the nationwide cost impact,
with the costs of purchasing and
operating continuous monitors added to
these estimates. By 1986, the terminal
and independent tank truck industries
will spend about $12.2 million in capital
investment, and the net annualized cost
in the fifth year will be $2.5 million. The
capital and annualized cost estimates
have decreased since the original
evaluation mainly because of re-
analysis of loading rack top-to-bottom
loading conversion costs and changes in
the requirements for existing vapor
processing systems. In the previous
analysis, presented in the BID, Volume I,
the costs for the top-to-bottom loading
conversions were attributed to the
standards for all affected top loading
terminals in the nationwide cost
determination. However, in the revised
evaluation, the cost of top-to-bottom
loading conversions (not as a result of
vapor control requirements) which
would trigger reconstruction were not
included in the costs to comply with the
promulgated standards. These costs
would be incurred by the terminal
owner regardless of the standards since
the conversions were performed
voluntarily.

One commenter felt that even the
small cost per gallon of product
necessary to comply with the standards
would discourage an owner or operator
from investing in conversion work
which might make a terminal subject to
the standards, and that this could make
terminal closures more prevalent. In
response to this and similar comments,
the economic analysis which supported
the proposal was reviewed and many
cost estimates were updated. The results
of both the original and revised
economic analyses showed that for the
two smallest model plants the standards
could, in the worst case, have a
significant negative impact on
profitability in the unlikely absence of
complete control cost pass-through.

In the original analysis on existing
facilities both the 380,000 liter/day and
950,000 liter/day model plants (model
plants I and 2) would encounter returns-
on-investment (ROI's) of less than 11
percent, taken to be the minimum
acceptable level. The revised analysis
indicates that only a 380,000 liter/day
top-loaded facility (projected to be only
2 or 3 affected facilities per year) would
experience a significant decrease in
profitability, with a post-control ROI
range of 7.7 to 8.0 percent. A 950,000
liter/day terminal would still maintain a
marginal profitability level with a post-
control ROI range of 10.6 to 11.0 percent.
However, the preceding impacts are
worst-case scenarios and very unlikely
to occur. Since the price increase
necessary to offset the control costs is
less than 0.5 percent, the most likely
scenario will involve an impact with
most of the control costs passed through
and very little cost absorption. Under
this scenario no existing terminals are
expected to close. Industry profiles do
forecast a trend away from new small
bulk terminals to larger terminals;
however, this is a result of previous
technological advances and economies
of scale and is not a result expected to
be accelerated by the implementation of
these standards.

Some commenters questioned the BID,
Volume I, cost estimates associated with
purchasing, installing, operating, and
maintaining vapor control systems. In
particular, most CA system costs and
some REF system costs were pointed out
as being underestimated.

Most carbon adsorption units are
currently being produced by two
manufacturers. The purchase costs used
in the original cost analysis were
received from one major manufacturer
at the time the analysis was performed.
After proposal, estimated costs were
updated through contacts with both
manufacturers. The average cost of
installing a vapor processor was
estimated as 85 percent of the initial
purchase price of the unit, based on 14
actual installations. Values used to
compute the average installation cost
ranged from 37 to 147 percent. Since no
trend in this percentage as a function of
purchase cost or unit type was noted, a
single value representing the average
was selected. Consequently, some unit
installation costs will be higher and
some lower than those presented in the
analysis. Installation costs submitted by
one commenter averaged about 115
percent of the purchase price of the
processor, which is consistent with the
range of values considered in deriving
EPA's 85 percent figure. Another
commenter submitted data showing that
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the typical installation cost for a REF
unit at his terminals was $90,000, or 55
percent of the $165,000 purchase price.
Again, this percentage falls within the
range of values considered previously
by the Agency.

Operating costs for all control
technologies considered in developing
the standards were calculated using
electrical consumption data supplied by
the system manufacturers. The REF unit
purchase cost and electrical
consumption figures used to develop
impacts of the proposed standards
applied to systems used to achieve the
SIP limit of 80 mg/liter. The data have
subsequently been reassessed using
more current costs. The manufacturer of
essentially all of the current REF units
was contacted to obtain present
purchase and operating figures which
would be reflected for a system to meet
the emission limit of 35 mg/liter. Unit
models were selected for application to
the four model plants, based on the
parameter suggested by the
manufacturer, peak hourly product
loading. Models were selected with
considerable excess capacity, so that
cost estimates would be conservative.
The power costs for current CA systems
were calculated in the same way as
those for REF systems, using updated
manufacturers' information. The limited
available field data on the operating
costs of installed units generally
correlate well with the calculated
figures.

Emission Control Technology

Several commenters remarked that
the technology to achieve the 35 mg/liter
emission limit has not been
demonstrated, because only a few short-
term tests have been performed. These
commenters stressed the necessity for
data on continuous performance, and on
the ability of the considered systems to
achieve the emission limit over the long
term.

Since the beginning of the standards
development, the Agency has sought the
most recent results of tests performed by
oil companies and State agencies, in
order to collect the best possible data
base. Since all of the tested systems
were installed in response to SIP
limitations at or near the 80 mg/liter
limit, oil company and system
manufacturer technical representatives
were consulted to determine the
assumed design conditions for the
installed systems and the collection
potential of the various control
technologies. Emission test results on
several CA units tested between 1979
and 1981, representing over 30 days of
testing, were received after proposal
from four State agencies and one control

system manufacturer. Outlet total
organic compounds mass emissions
measured in these tests ranged from 0.34
to 17.9 mg/liter, with 28 of the daily test
values below 10 mg/liter. Three REF
units owned by a single oil company in
two States were tested in 1980 and 1981.
Daily average emissions in these tests
were 21.9, 22.6, and 41.8 mg/liter. These
results support the observation that
current REF units perform at various
levels with respect to the 35 mg/liter
limit. Since total organic compounds
mass emissions are related to the
condenser temperature maintained in
these units, setting the thermostatic
controls at different levels can produce
a range of emission levels from the same
control equipment. The current
generation of REF units can be adjusted
to maintain the low temperatures
(approximately -84°Ci or -120°F)
required to achieve 35 mg/liter
consistently. Recent tests of TO systems
verify the ability of oxidation units to
limit emissions to levels considerably
below 35 mg/liter.

Even though the tests did not follow
EPA procedures exactly, the recent test
data collected since proposal of these
standards demonstrate the ability of the
best systems to achieve the required
level of 35 mg/liter. The continuing
ability of these systems to achieve this
limit depends on their proper operation
and maintenance. The costs of operating
and maintaining CA, TO, and REF type
vapor processors were considered in
assessing the economic impact of the
promulgated standards. As discussed
earlier, the 80 mg/liter limit applied to
facilities with existing vapor processors
should be able to be met by any of the
control equipment which was installed
under SIP requirements.

Some commenters stated that it had
not been shown by EPA that the
proposed standards would be
achievable under all the variable
operating conditions that may exist
throughout the industry. However, these
commenters did not identify any specific
variable operating conditions which
they felt may affect emission levels, nor
was any technical information included
with the comments. The typical
performance test on bulk terminal
control systems does not monitor
operating conditions and their possible
effect on emissions, because generally
all that is required in this test procedure
is the measurement of outlet mass
emissions over several hours. However,
data were collected during the EPA-
sponsored test program and variables
(gasoline composition, vapor
concentration, and peak loading levels)
have been identified as having a

possible effect on the mass emission
level or control efficiency of the control
technologies considered capable of
achieving the limit of the standard.

Gasolines with different Reid vapor
pressures (RVP) are marketed in
different seasons of the year, in order to
maintain approximately constant actual
vapor pressure as the mean ambient
temperature changes. Under winter
conditions, therefore, mass emissions
may be higher for some systems because
of increased light ends in the inlet
vapors. If CA and REF units are sized
with sufficient collection area to meet
the emission limit in winter, emissions
in summer will then be well below the
limit. TO systems are often designed to
handle saturated streams stored in
vapor holders, and should not be
affected by the variable RVP. Tests of
CA to TO units considered by the
Agency show that the emission limit
was achieved at various times of the
year and, therefore, under various
gasoline compositions.

Both CA and TO systems have been
tested under a range of inlet VOC
concentrations returned from tank
trucks, and the test results indicate the
ability of these technologies to achieve
the limit of the standards under high
inlet concentrations. Also, theoretical
estimations and analyses for CA and
REF systems have indicated that these
systems will collect efficiently, and
exhibit outlet emissions below 35 mg/
liter, throughout the range of
concentrations which will be
experienced at new bulk terminals
[docket items IV-A-2, IV-D--36, IV-D-
38). Efficiencies, in fact, are likely to
increase with increasing inlet
concentration. TO systems are easily
designed to handle saturated inlet
streams.

Most control systems are designed for
peak loading hours at a terminal, rather
than daily throughput, because of the
fluctuation in loading activity
throughout the day. Thus, a properly
sized unit that can handle peak periods
should have improved performance
during the remainder of the day.

It was concluded that the operational
variables at a terminal are merely
design variables which affect the
selection and sizing of the vapor
processor. No variables have been
identified which would prevent these
standards from being met on a
consistent basis.

Several commenters felt that the
proposed emission limit of 35 mg/liter
for new vapor processors is too stringent
for the current generation of vapor
processors in use at bulk terminals.
Some of the commenters stated that

37585



37586 Federal Register / Vol. 48, No. 161 / Thursday, August 18, 1983 / Rules and Regulations

certain types of processors would be
unable to achieve this limit, whole
others felt that the limit was
unnecessarily stringent for any of the
existing technologies. Alternate limits of
55 mg/liter and 80 mg/liter were
suggested.

Standards of performance, in the form
of numercial emission limits, are
intended to reflect the degree of
emission limitation achievable through
application of the best adequately
dernonstated technological system of
continuous emission reduction, taking
into consideration the cost of achieving
such emission reduction, any nonair
quality health and environmental
impacts, and energy requirements.
Carbon adsorption vapor processors
manufactured by both of the major
suppliers have demonstrated the
capability to achieve emission levels
below 35 mg/liter on a regular basis.
Also, thermal oxidation units have
shown the capability to achieve 35 mg/
liter, although some TO systems may
require a vapor holder to achieve this
limit reliably. Compression-oxidation
hybrid systems have been found to
achieve the same high control
efficiences as the straight TO systems.
In addition, test data, computer
modeling, and the manufacturer's claims
suggest the REF systems can be
designed and operated to meet 35 mg/
liter.

Based on a number of emission tests,
EPA has identified carbon adsorption
and thermal oxidation as the best
demonstrated technologies (BDT) for
controlling vapors from gasoline loading
racks. Section 111 requires EPA to set
numerical emission limits achievable
through application of BDT (considering
the statutory factors), even if by doing
so the Agency precludes the use of less
effective systems. Owners are
nonetheless free to use any technology
that will achieve the limit.

Some commenters referred to carbon
bed temperature excursions at several
CA unit installations during the summer
of 1980. Due to the resulting extended
shutdowns, one commenter felt that
doubt had been cast on the ability of
currently designed systems to maintain
high efficiency consistently. Contacts
were made by EPA with system
manufacturers and oil industry
representatives, to determine the
apparent reasons for the six reported
occurrences of carbon bed overheating.
Discussions indicated that the
overheating incidents were primarily the
result of improper flow distribution and
Improper startup procedures resulting in
the insufficient preloading of the virgin
carbon in some new, larger units.

Precautionary measures to prevent
overheating including: (1) Complete
conditioning of the virgin carbon to
ensure that an adequate heel has been
placed on the carbon to minimize
subsequent high adsorption heat
releases, and (2) sizing the unit to
maintain proper vapor velocity and flow
distribution through the carbon beds.
According to the system manufacturers,
overheating should not occur if these
precautionary measures are employed
(docket item IV-D-36).

Industry representatives have
addressed the carbon bed overheating
issue by incorporating emergency
shutdown measures and bed cooling
devices on newer systems. Two
additional oil industry representatives
indicated that, on any new carbon
system ordered (and possibly retrofitted
to existing systems), they will specify
cooling provisions and additional
temperature sensors. Since only 6
temperature excursion occurrences have
been Identified in the approximately 200
operating carbon systems, the
overheating problem does not appear to
be widespread. EPA agrees with the
manufacturers and with industry
representatives that an effort should be
made to follow carefully the
recommended startup and operational
procedures to minimize the conditions
which may tend to promote'temperature
excursions. The added costs of
emergency shutdown and bed cooling
provisions on the newest CA units have
been incorporated in the revised cost
analysis in estimating the control cost of
the standards to the bulk terminal
Industry.

Two commenters felt that CA systems
have several general operational
problems and that this technology is still
in the developmental stages. The first
carbon adsorption system for bulk
terminal vapor recovery was installed in
November of 1976, and today the market
is shared by two*manufacturers with
approximately 200 units in operation.
Most types of vapor processors can be
considered to be under development in
the sense that continual design
improvements are being made. Some
problems with vacuum valve actuators
and vacuum pump seals have occurred,
as well as problems related to extremely
co!d weather operation. Many of these
problems have been solved (docket item
IV-E-53), and EPA has not been made
aware of any remaining operational
problems which would affect the ability
of CA systems to comply with the
promulgated standards.

Comments on refrigeration units
concerned the ability of this technology
to achieve the proposed standard of

performance. Some commenters agreed
that REF units could be designed and
operated to achieve 35 mg/liter
consistently, but felt that the added
costs over current units would not be
economically practical. The promulgated
emission limit of 35 mg/liter was
selected to reflect the performance of
the best control systems, which test data
showed to be the CA and TO
technologies. The most current
refrigeration systems have generally
been installed to meet the 80 mg/liter
limit and have achieved 35 mg/liter in
only some instances, with emissions
from most units slightly above the 35
mg/liter limit. Indications are that these
units can be specified and operated to
meet 35 mg/liter, at increased capital
and operating costs over most current
units. The capital costs for most sizes of
REF units fall between the costs for TO
and CA type units. Electrical costs for
REF units are comparable to those for
TO and CA units, except for the smaller
bulk terminal sizes, where they are
slightly higher. Detailed costs are
presented in Appendix B of BID, Volume
II.

Tank Truck Issues

Several commenters questioned EPA's
legal authority to impose restrictions,
i.e., retrofitting and vapor tightness
testing, on gasoline tank trucks. They
felt that trucks do not fall within the
category of a stationary source and,
therefore, cannot be regulated under
Section 111. The commenters further
stated that EPA could not regulate a
mobile source directly or indirectly
under Section 111. One commenter
oharacterized the regulation of tank
truck emissions as constituting "the
taking of private property without cause,
compensation, or due process."

For purposes of this NSPS, the
stationary source, or affected facility, is
the total of all bulk terminal loading
racks loading liquid product into
gasoline tank trucks. Those loading
racks are essential to carrying out the
activity known as product loading.
While product loading involves both the
affected facility and mobile equipment,
including the tank truck, it is clearly a
stationary activity, since it requires no
movement from the affected facility site.
Among the pollutants created by
product loading are vapors forced from
the tank truck as a direct result of the
pumping of liquid product into the tank
truck. Since escape of these vapors is
caused by stationary activities at a
stationary facility, they are "stationary
source" emissions subject to regulation
under Section 111-even though the tank
trucks from which they escape during
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that activity have the capability to
move.

As indicated above, the tank truck is
not included in the designation of the
"affected facility" under these
standards. The standards place
responsibility on the terminal owner
only, requiring the owner to restrict
loadings to vapor-tight tank trucks
equipped with compatible vapor
recovery equipment. The regulation
would not directly require either new or
old tank trucks to be vapor-tight or
equipped with certain types of
hardware.

Section 111(a)(2) defines "stationary
source" as any "building, structure,
facility, or installation which emits or
may emit any air pollutant." EPA
identifies the "stationary source" as
certain specified stationary equipment
(termed the "affected facility") that
"emits" a pollutant. In the
Administrator's view, stationary
equipment "emits" a pollutant if it
causes that pollutant to enter the
atmosphere.'

In the Administrator's view, affected
facility emissions subject to regulation
under Section 111 include all pollutants
that enter the atmosphere as a result of
the stationary industrial activities at the
affected facility, even those that enter
the atmosphere after contacting
equipment with mobility. Stated
differently, the test for whether
emissions are "stationary source"
emissions subject to regulation under
Section 111 is whether the emissions are
caused by a stationary facility during
activities that require no movement from
the facility, not whether the emissions
escape to the atmosphere without
touching equipment having the
capability to move.

Interpreting "stationary source"
emissions to include emissions resulting
from stationary activities in which both
the affected facility and some mobile
equipment take part serves the intent of
the statute. Congress enacted Section
111 for the "overriding purpose" of
"prevent(ing) new pollution problems."
S. Rep. No. 91-1196, 1970 Leg. Hist. at
416. The Senate Report states that
Section 111 seeks to attain this goal by
requiring control of new commercial and
industrial establishments "to the
maximum practicable degree regardless
of their * * * industrial operations." Id.
Similarly, the Report states that
"maximum use of available means of

'EPA's authority to define the term "emits" in this
way derives from Section 301 of the Act, as
interpreted in the cases (see, e.g.. Alabama Power v.
Castle, 636 F.2d 323 (D.C. Cir. 1979)). In accordance
with this provision, the Agency is interpreting the
term "emits" broadly, to serve the broad purposes
of Section 111 (described in the text below).

preventing and controlling air pollution
is essential" to the attainment of the
goals of Section 111. Id. The legislative
history thus indicates that Congress
intend Section 111 to address emissions
from all stationary operations at
industrial establishments when the
Agency can identify the maximum
practicable degree of control for these
emissions. To interpret Section 111(a)(2)
so that emissions resulting from certain
stationary activities involving the
stationary source would not constitute
"stationary source" emissions simply
because those emissions pass through
some equipment with the capability to
move would be incompatible with that
intent.

The Agency recognizes that
promulgation of standards regulating
loading racks as "stationary sources"
may significantly affect tank truck
owners and other segments of the
petroleum marketing and transportation
industry. The fact that standards within
an agency's statutory authority
indirectly affect nonregulated entities,
however, does not in and of itself
diminish the authority to set the
standards. Nothing in the statute or its
history indicates that, in the case at
hand, the indirect impact that regulation
of emissions from loading racks will
have on certain tank truck owners
deprives the Agency of its clear
authority to set new source performance
standards for this source category.

In fact, it is likely that most new
source standards affect to some degree
industries other than that to which the
standards directly apply. The standards
for electric utility steam generators, for
instance (40 CFR 60.40a-49a, Subpart
Da), significantly affect the coal mining
and railroad industries. The impact on
tank trucks of a requirement that certain
bulk terminals load only into vapor-tight
trucks equipped with compatible
equipment does not differ in kind from
the indirect impacts resulting from
Subpart Da and other new source
performance standards. Bulk terminals
deal extensively with delivery vehicles.
As a result, it is to be expected that
regulation of bulk terminals would affect
delivery vehicles in some manner.

The potential effect of the standards
on tank truck owners does not amount
to a denial of due process or an
unconstitutional taking of property.
Because the commenter did not
elaborate on the specific bases for these
claims of unconstitutionality, the
Agency can respond only generally. The
Clean Air Act reflects a congressional
determination that air pollution has a
substantial effect on interstate
commerce and therefore may be

regulated by Congress (and, through
proper delegation, EPA] under the
commerce clause. District of Columbia
v. Train, 521 F.2d 971, 988 (D.C. Cir.
1975). It is unreasonable to suggest that
regulation of emissions forced from the
tank truck during loading bears no
rational relationship to protection of
public health and welfare, and thus
violates the due process clause of the
Fifth Amendment. There is a rational
relationship between escape of these
vapors and the public health and
welfare, because these emissions
contribute to ozone formation. Sierra
Club v. EPA, 540 F.2d 1114, 1139 (D.C.
Cir. 1976). There is also a proper
legislative purpose underlying the
requirements aimed at controlling these
emissions. Moreover, the means the
Agency has chosen, as discussed above,
are reasonable and appropriate. Id., at
1139 n.80 [citing Heart of Atlanta Motel,
Inc. v. United States, 379 U.S. 241, 258-
59 (1964)].

Nor do these standards transgress the
takings prohibition in the Constitution.
Given the substantial public interest in
preserving clean air, tight restrictions
may constitutionally be imposed on
private property. South Terminal Corp.
v. EPA, 504 F.2d 646, 678-80 (1st Cir.
1974). While this NSPS indirectly limits
the uses of tank trucks, the limitation is
not so extreme as to constitute an
appropriation of the vehicles. Sierra
Club v. EPA, supra, at 1140. This
regulation affects only one of the tank
truck uses available to the truck
owner-loading at affected facilities.
The right to use nonvapor-tight tank
trucks at other facilities is neither
extinguished nor transferred to someone
else.

Several commenters felt that the
terminal owner or operator should not
have any responsibility for the vapor-
tight status of for-hire tank trucks. The
commenters felt that the terminal
operator should not be required to police
the testing and use of tank trucks which
are owned by others.

Fugitive, or leakage, VOC emissions
from tank trucks which occur during
loading can be a significant emission
source. Test data indicate that, on the
average, a nonvapor-tight tank could
lose 30 percent of the potential vapor
transferred through leaks in dome
covers and pressure-vacuum vents. The
data further show that, by requiring the
tanks which handle gasoline to pass an
annual vapor tightness test, the average
vapor loss due to leakage during the
year between tests can be reduced to 10
percent of the potential vapors
transferred. Fugitive VOC losses from
tank trucks not only increase the

37587



37588 Federal Register / Vol. 48, No. 161 / Thursday, August 18, 1983 / Rules and Regulations

pollution problem but decrease the
amount of product that can be reclaimed
in vapor recovery equipment. The
terminal owner or operator could lose as
much as $2 in recovered product per
loading into nonvapor-tight trucks. For a
small 380,000 liter/day (100,000 gallon/
day) terminal this could represent a
daily loss of over $25. For a large
3,800,000 liter/day (1,000,000 gallon/day
terminal the losses could be over $250/
day. Bulk terminal industry
representatives agree that the vapor
tightness requirement for tank trucks is
a necessary provision of the regulation
(docket items IV-E-19, IV-F-3).

The objections from the bulk terminal
industry arise regarding the
responsibility for assuring loadings are
into vapor-tight tanks. The industry feels
the responsibility should be on the tank
truck operator, who in fact may be the
terminal operator or oil company, or an
independent who operates for-hire tank
trucks. However, in order for the
responsibility under new source
standards to be on an independent tank
truck operator, the tank truck would
have to be part of the affected facility.
The feasibility of including the tank
truck as part of the affected facility was
reviewed in the preamble to the
proposed standards. It was determined
that the best approach to controlling
fugitive tank truck leakage was to make
the standards applicable only to bulk
terminals, with a requirement that
affected terminals load only into truck-
mounted tanks that have passed a vapor
tightness test. Because tank trucks load
primarily with equipment owned by the
terminal owner, and on the property of
the terminal owner, EPA be!ieves it is
reasonable to presume, for the purpose
of this regulation, that these owners can
exercise sufficient control over the
source to justify making them
responsible for the emissions therefrom.

EPA did not intend for terminal
personnel to man the racks 24 hours per
day, or actually observe the loading of
every tank truck to verify that each
truck had passed an annual vapor
tightness test. EPA felt that requiring
documentation on file that gasoline tank
trucks operating out of the terminal had
passed a vapor tightness test would
provide a sufficient means of promoting
loadings into vapor-tight tanks. Industry
opposition is centered around the
liability on the terminal owner for tank
trucks he does not own. At unmanned,
automated terminals, the terminal
operator is usually not present and
cannot determine which trucks are
loading. The Agency realizes these
limitations but believes that the vapor

tightness requirement is necessary in
order for these standards to be effective.

Changes to the vapor tightness
requirement have been incorporated
into the promulgated regulation to
clarify that the standards do not require
the terminal operator to monitor each
tank truck loading. A requirement to log
the tank identification number of all
gasoline tank trucks loading at affected
facilities has been incorporated into the
final regulation. Since the quantity of
product which passes through the
terminal and its corresponding worth is
very large, there is already considerable
paperwork involved in tracking the
products in and out of the terminal. The
truck identification information could be
recorded by the truck driver as part of
the normal paperwork which already
accompanies each loading. If the tank
identification number is logged each
time the tank is loaded, the owner can
periodically cross-check the tank
indentification number with the vapor
tightness documentation on file at the
terminal. This cross-checking is required
within 2 weeks of the loading. If the
terminal discovers that an unauthorized
tank truck has received gasoline, the
terminal operator notifies the tank
owner, and takes steps to assure that
the nonvapor-tight truck does not reload
at the terminal until proper vapor
tightness documentation is obtained.
This notification must be documented
and kept on file at the terminal. Methods
of achieving this are available to the.
terminal owner or operator and could
include revocation of loading privileges
or contractural agreements between the
terminal owner or operator and the
truck owner or operator. However, EPA
has not specified any particular method,
to allow the terminal owner or operator
the flexibility to meet the requirements,
with minimum disruption to terminal
operations. Section 111(h)(3) of the
Clean Air Act provides that if the
terminal owner, after notice and
opportunity for public hearing,
"establishes to the satisfaction of the
Administrator that an alternative means
of emission limitation will achieve a
reduction in emission * * * at least
equivalent to the reduction in emissions
of such air pollutant" achieved under
the tank truck vapor tightness
requirement, the Administrator "shall
permit the use of such alternatives
* * " Thus, the terminal owner is free,
with EPA approval under Section
111(h)(3), to develop a different strategy
for controlling fugitive emissions from
tank trucks.

One commenter felt that an
administrative burden would be created
by a requirement to keep vapor

tightness documentation for as many as
400 to 500 transport trucks using a given
terminal. Several other commenters
generally argued that the tank truck
controls would represent an
administrative burden, as well as being
costly and inequitable.

The testing and maintenance of tank 1
trucks for vapor tightness has been
shown to have a significant effect in
reducing total emissions during loading.
Thus, this procedure has a very
important function in bulk terminal VOC
emissions limitation. The administrative
burden of keeping the documentation on
file would be minimal since the
information would in most cases be
supplied by the owner of for-hire tank
trucks and the terminal would simply
file the data. Cross-checking these files
with tank identification numbers logged
during loading should be a simple
process and would not be an excessive
burden. Furthermore, this filing and
cross-checking would represent much
less of a burden then the in-person
monitoring by terminal personnel of
each loading as it occurred.

Docket

The docket is an organized and
complete file of information submitted,
or otherwise considered, in the
development of this rulemaking. The
docket is a dynamic file. since material
is added throughout the rulemaking
development. The docketing system is
intended to allow members of the public
and industries involved to identify and
locate documents readily so that they
can effectively participate in the
rulemaking process. Along with the
statement of basis and purpose of the
proposed and promulgated standards
and EPA responses to significant
comments, the contents of the docket,
except for certain interagency review
materials, will serve as the record in
case of judicial review [Section
307(d)(7)(A)].

Miscellaneous

The effective date of this regulation is
August 18, 1983. Section 111 of the Clean
Air Act provides that standards of
performance or revisions thereof
become effective upon promulgation and
apply to affected facilities, construction
or modification of which was
commenced after the date of proposal
(December 17, 1980).

As prescribed by Section 111, the
promulgation of these standards was
preceded by the Administrator's
determination (40 CFR 60.16, 44 FR
49222, dated August 21, 1979) that these
sources contribute significantly to air
pollution which may reasonably be
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anticipated to endanger public health or
welfare. In accordance with Section 117
of the Act, publication of these
promulgated standards was preceded by
consultation with appropriate advisory
committees, independent experts, and
Federal departments and agencies.

This regulation will be reviewed
within 4 years from the date of
promulgation as required by the Clean
Air Act. This review will include an
assessment of such factors as the need
for4ntegration with other programs, the
existence of alternative methods,
enforceability, emission control
technology, and reporting requirements.

Section 317 of the Clean Air Act
requires the Administrator to prepare an
economic impact assessment for any
new source standard of performance
under Section 111(b) of the Act. An
economic impact assessment was
prepared for this regulation and for
other regulatory alternatives. All
aspects of the assessment were
considered in the formulation of the
standards to ensure that cost was
carefully considered in determining
BDT. The economic impact assessment
is included in the background
information documents for the proposed
and promulgated standards (BID,
Volumes I and II).

The Paperwork Reduction Act (PRA)
of 1980 (Pub. L 96-511) requires
clearance from the Office of Mangement
and Budget (OMB) of reporting and
recordkeeping requirements that qualify
as an "information collection request"
under the PRA. For the purposes of
OMB's review, and analysis of the
burden associated with the reporting
and recordkeeping requirements of this
regulation has been made. During the
first 2 years of this regulation, the
average annual burden of the reporting
and recordkeeping requirements would
be 4.8 person-years, based on an
average of 11 respondents per year.
Information collection requirements
contained in this regulation (§§ 60.502,
60.503, 60.505) have been approved by
the OMB under the provisions of the
Paperwork Reduction Act of 1980, 44
U.S.C. 3501 et seq. and have been
assigned OMB control number 2060-
0006.

The Regulatory Flexibility Act of 1980
(RFA) requires that differential impacts
on small businesses resulting from all
Federal regulations be identified and
analyzed. The RFA does not by its terms
apply to regulations proposed prior to
January 1, 1981. Consequently the RFA
does not impose any requirements in the
Agency's development of the bulk
gasoline terminal NSPS (proposed
December 17, 1980). However, the

Agency has considered the economic
impact of the standards on relatively
small terminals and tank truck firms,
and the economic analysis has Fnce
been reviewed in reference to the RFA.
The definition of a small business in the
bulk terminal industry (SIC 5171),
according to the criterion to qualify for
SBA loans, is a firm with less than $22
million in annual receipts.
Approximately 50 to 60 percent of the
bulk terminal industry can be
considered as small businesses
according to this criterion. In the for-hire
tank truck industry (SICs 4212, 4213, and
4214), a small business is defined as a
firm with less than $6.5 to $7 million in
annual receipts. Approximately 60
percent of the for-hire tank truck
industry can be considered as small
businesses according to this criterion.
The RFA further stipulates that the
analysis must be prepared if 20 percent
of the small businesses are significantly
affected.

Five new terminals are expected to be
constructed in the first five years, and
approximately 50 facilities will become
affected through modification or
reconstruction. Of the 55 affected
facilities, 15 terminals, a 27 percent
share, can be considered small business
entities (assuming Model Plant 1
approximates a small business), and so
the 20 percent criterion is exceeded. The
analysis concluded that significant
impact for small business entities would
occur only under the worst-case
assumption of complete cost absorption.
Under a more likely scenario, further
analysis revealed no significant impact.
Since the impact on small bulk terminal
businesses is not expected to be
significant, no Regulatory Flexibility
Analysis is required for this industry
sector.

Thirty-four model firms in the for-hire
tank truck industry are expected to be
affected by 1985. Twenty-three affected
firms are expected to be small business
entities, representing a 68 percent share,
which exceeds the 20 percent criteion.
The potential exists for a significant
impact to occur in worst-case scenario if
control costs are completely absorbed.
The results from the return-on-
transportation investment analysis not
only suggested as significant worst-case
impact, but that the impacts are more
severe for the largest model trucking
fii'ms. A more likely scenario was
analyzed and no significant economic
impact was found. This scenario was
based on the realistic assumption that
most of the control costs will be passed
through with very little cost absorption
affecting the ROTI. Even under complete
cost pass-through the price of gasoline

increases at most by 0.03 percent. Since
the impact on small independent tank
truck firms is not expected to be
significant, no Regulatory Flexibility
Analysis is required for this industry
sector.

Under Executive Order 12291, EPA is
required to judge whether a regulation is
a "major rule" and therefore subject to
certain requirements of the Order. The
Agency has determined this regulation
will result in none of the adverse
economic effects set forth in Section I of
the Order as grounds for finding a
regulation to be a "major rule." The net
annualized costs through the first 5
years of implementation, including
depreciation and interest, are projected
to be considerably below the threshold
cost for defining a "major rule." Only
negligible increases in the price of
gasoline attributable to implementation
of these standards are expected. The
Agency has therefore concluded that
this regulation is not a "major rule"
under Executive Order 12291. In
addition to the economic analysis, the
Agency carefully examined the cost of
various technical alternatives in terms
of the emission reductions achieved.
This was done for the range of
configurations and facility sizes which
are anticipated to be affected by the
standard and, as described under the
preamble section "Modification and
Reconstruction," led to relaxation of the
proposed standard for sources with SIP
level controls in-place. The incremental
cost of the final standard in terms of the
incremental emission reduction
achieved would range from a savings at
certain medium to large size plants to a
cost of approximately $1,100/Mg for a
typical small facility. The total cost per
unit of VOC emission reduction
associated with this regulation is $440/
Mg. This cost is consistent with that of
other new source performance
standards some of which cost $1,000/Mg
to $2,000/Mg of VOC emission
reduction, or higher.

List of Subjects in 40 CFR Part 60

Air pollution control, Aluminum,
Ammonium sulfate plants, Asphalt,
Cement industry, Coal copper, Electric
power plants, Glass and glass products,
Grains, Intergovernmental relations,
Iron, Lead, Metals, Metallic minerals,
Motor vehicles, Nitric acid plants; Paper
and paper products industry, Petroleum,
Phosphate, Sewage disposal, Steel
Sulfuric acid plants, Waste treatment
and disposal, Zinc, Tires.
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Dated: August 4, 1983.
William D. Ruckelsbaus,
Administrator.

PART 60-[AMENDED]

40 CFR Part 60 is amended as follows:
1. By adding a new subpart as follows:

Subpart XX-Standards of Performance for
Bluk Gasoline Terminals

Sec.
60.500 Applicability and designation of

affected facility.
60.501 Definitions.
60.502 Standards for Volatile Organic

Compound (VOC) emissions from bulk
gasoline terminals.

60.503 Test methods and procedures.
60.504 [Reserved.]
60.505 Reporting and recordkeeping.
60.506 Reconstruction.

Authority: Sections 111 and 301(a) of the
Clean Air Act, as amended [42 U.S.C. 7411,
7601(a)], and additional authority as noted
below.

Subpart XX-Standards of
Performance for Bulk Gasoline
Terminals

§ 60.500 Applicability and designation of
affected facility.

(a) The affected facility to which the
provisions of this subpart apply is the
total of all the loading racks at a bulk
gasoline terminal which deliver liquid
product into gasoline tank trucks.

(b) Each facility under paragraph (a)
of this section, the construction or
modification of which is commenced
after December 17, 1980, is subject to the
provisions of this subpart.

(c) For purposes of this subpart, any
replacement of components of an
existing facility, described in paragraph
§ 60.500(a), commenced before August
18, 1983 in order to comply with any
emission standard adopted by a State or
political subdivision thereof will not be
considered a reconstruction under the
provisions of 40 CFR 60.15.

[Note: The intent of these standards is to
minimize the emissions of VOC through the
application of best demonstrated
technologies (BDT). The numerical emission
limits in this standard are expressed in terms
of total organic compounds. This emission
limit reflects the performance of BDT.]

§ 60.501 Definitions.
The terms used in this subpart are

defined in the Clean Air Act, in § 60.2 of
this part, or in this section as follows:

"Bulk gasoline terminal" means any
gasoline facility which receives gasoline
,by pipeline, ship or barge, and has a
gasoline throughput greater than 75,700
liters per day. Gasoline throughput shall
be the maximum calculated design
throughput as may be limited by
compliance with an enforceable

condition under Federal, State or local
law and discoverable by the
Administrator and any other person.

"Continuous vapor processing
system" means a vapor processing
system that treats total organic
compounds vapors collected from
gasoline tank trucks on a demand basis
without intermediate accumulation in a
vapor holder.

"Existing vapor processing system"
means a vapor processing system
[capable of achieving emissions to the
atmosphere no greater than 80
milligrams of total organic compounds
per liter of gasoline loaded], the
construction or refurbishment of which
was commenced before December 17,
1980, and which was not constructed or
refurbished after that date.

"Gasoline" means any petroleum
distillate or petroleum distillate/alcohol
blend having a Reid vapor pressure of
27.6 kilopascals or greater which is used
as a fuel for internal combustion
engines.

"Gasoline tank truck" means a
delivery tank truck used at bulk gasoline
terminals which is loading gasoline or
which has loaded gasoline on the
immediately previous load.

"Intermittent vapor processing
system" means a vapor processing
system that employs an intermediate
vapor holder to accumulate total organic
compounds vapors collected from
gasoline tank trucks, and treats the
accumulated vapors only during
automatically controlled cycles.

"Loading rack" means the loading
arms, pumps, meters, shutoff valves,
relief valves, and other piping and
valves necessary to fill delivery, tank
trucks,

"Refurbishment" means, with
reference to a vapor processing system,
replacement of components of, or
addition of components to, the system
within any 2-year period such that the
fixed capital cost of the new
components required for such
component replacement or addition
exceeds 50 percent of the cost of a
comparable entirely new system.

"Total organic compounds" means
those compounds measured according to
the procedures in § 60.503.

"Vapor collection system" means any
equipment used for containing total
organic compounds vapors displaced
during the loading of gasoline tank
trucks.

"Vapor processing system" means all
equipment used for recovering or
oxidizing total organic compounds
vapors displaced from the affected
facility.

"Vapor-tight gasoline tank truck"
means a gasoline tank truck which has

demonstrated within the 12 preceding
months that its product delivery tank
will sustain a pressure change of not
more than 750 pascals (75 mm of water)
within 5 minutes after it is pressurized
to 4,500 pascals (450 mm of water). This
capability is to be demonstrated using
the pressure test procedure specified in
Reference Method 27.

§ 60.502 Standard for Volatile Organic
Compound (VOC) emissions from bulk
gasoline terminals.

On and after the date on which
§ 60.8(b) requires a performance test to
be completed, the owner or operator of
each bulk gasoline terminal containing
an affected facility shall comply with
the requirements of this section.

(a) Each affected facility shall be
equipped with a vapor collection system
designed to collect the total organic
compounds vapors displaced from tank
trucks during product loading.

(b) The emissions to the atmosphere
from the vapor collection system due to
the loading of liquid product into
gasoline tank trucks are not to exceed 35
milligrams of total organic compounds
per liter of gasoline loaded, except as
noted in paragraph (c) of this section.

(c) For each affected facility equipped
with an existing vapor processing
system, the emissions to the atmosphere
from the vapor collection system due to
the loading of liquid product into
gasoline tank truckb are not to exceed 80
milligrams of total organic compounds
per liter of gasoline loaded.

(d) Each vapor collection system shall
be designed to prevent any total organic
compounds vapors collected at one
loading rack from passing to another
loading rack.

[e) Loadings of liquid product into
gasoline tank trucks shall be limited to
vapor-tight gasoline tank trucks using
the following procedures:

(1) The owner or operator shall obtain
the vapor tightness documentatio-n
described in § 60.505(b) for each
gasoline tank truck which is to be
loaded at the affected facility.

(2) The owner or operator shall
require the tank identification number to
be recorded as each gasoline tank truck
is loaded at the affected facility.

(3) The owner or operator shall cross-
check each tank identification number
obtained in (e)(2] of this section with the
file of tank vapor tightness
documentation within 2 weeks after the
corresponding tank is loaded.

(4) The terminal owner or operator
shall notify the owner or operator of
each nonvapor-tight gasoline tank truck
loaded at the affected facility within 3
weeks after the loading has occurred.
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(5) The terminal owner or operator
shall take steps assuring that the
nonvapor-tight gasoline tank truck will
not be reloaded at the affected facility
until vapor tightness documentation for
that tank is obtained.

(6) Alternate procedures to those
described in (e)(1) through (5) of this
section for limiting gasoline tank truck
loadings may be used upon application
to, and approval by, the Administrator.

(f) The owner or operator shall act to
assure that loadings of gasoline tank
trucks at the affected facility are made
only into tanks equipped with vapor
collection equipment that is compatible
with the terminal's vapor collection
system.

(g) The owner or operator shall act to
assure that the terminal's and the tank
truck's vapor collection systems are
connected during each loading of a
gasoline tank truck at the affected
facility. Examples of actions to
accomplish this include training drivers
in the hookup procedures and posting
visible reminder signs at the affected
loading racks.

(h) The vapor collection and liquid
loading equipment shall be designed and
operated to prevent gauge pressure in
the delivery tank from exceeding 4,500
pascals (450 mm of water) during
product loading. This level is not to be
exceeded when measured by the
procedures specified in § 60.503(b).

(i) No pressure-vacuum vent in the
bulk gasoline terminal's vapor collection
system shall begin to open at a system
pressure less than 4,500 pascals (450 mm
of water).

(j) Each calendar month, the vapor
collection system, the vapor processing
system, and each loading rack handling
gasoline shall be inspected during the
loading of gasoline tank trucks for total
organic compounds liquid or vapor
leaks. For purposes of this paragraph,
detection methods incorporating sight,
sound, or smell are acceptable. Each
detection of a leak shall be recorded and
the source of the leak repaired within 15
calendar days after it is detected.

(Approved by the Office of Management and
Budget under control number 2060-0006)

§ 60.503 Test methods and procedures.
(a) Section 60.8(f) does not apply to

the performance test procedures
required by this subpart.

(b) For the purpose of determining
compliance with § 60.502(h). the
following procedures shall be used:

(1) Calibrate and install a pressure
measurement device (liquid manometer,
magnehelic gauge, or equivalent

instrument), capable of measuring up to
500 mm of water gauge pressure with
_2.5 mm of water precision.

(2) Connect the pressure inva ::w urnent
device to a pressure tap in the terminal's
vapor collection system, located as close
as possible to the connection with the
gasoline tank truck.

(3) During the performance test,
record the pressure every 5 minutes
while a gasoline tank truck is being
loaded, and record the highest
instantaneous pressure that occurs
during each loading. Every loading
position must be tested at least once
during the

(c) For the purpose of determining
compliance with the mass emission
limitations of § 60.502(b) and (c), the
following reference methods shall be
used:

(1) For the determination of volume at
the exhaust vent:

(i) Method 2B for combustion vapor
processing systems.

(ii) Method 2A for all other vapor
processing systems.

(2) For the determination of total
organic compounds concentration at the
exhaust vent, Method 25A or 2513. The
calibration gas shall be either propane
or butane.

(d) Immediately prior to a
performance test required for
determination of compliance with
§ 60.502[b), (c), and (h), all potential
sources of vapor leakage in the
terminal's vapor collection system
equipment shall be monitored for leaks
using Method 21. The monitoring shall
be conducted only while a gasoline tank
truck is being loaded. A reading of
10,000 ppmv or greater as methane shall
be considered a leak. All leaks shall be
repaired prior to conducting the
performance test.

(e) The test procedure for determining
compliance with § 60.502(b) and (c) is as
follows:

(1) All testing equipment shall be
prepared and installed as specified in
the appropriate test methods.

(2) The time period for a performance
test shall be not less than 6 hours,
during which at least 300,000 liters of
gasoline are loaded. If the throughput
criterion is not met during the initial 6
hours, the test may be either continued
until the throughput criterion is met, or
resumed the next day with another
complete 6 hours of testing. As much as
possible, testing should be conducted
during the 6-hour period in which the
highest throughput normally occurs.

(3) For intermittent vapor processing
systems:

(i) The vapor holder level shall be
recorded at the start of the performance
test. The end of the performance test
shall coincide with a time when the
vapor holder is at its original level.

(iH) At least two startups and
shutdowns of the vapor processor shall
occur during the performance test. If this
does not occur under automatically
controlled operation, the system shall be
manually controlled.

(4) The volume of gasoline dispensed
during the performance test period at all
loading racks whose vapor emissions
are controlled by the processing system
being tested shall be determined. This
volume may be determined from
terminal records or from gasoline
dispensing meters at each loading rack.

(5) An emission testing interval shall
consist of each 5-minute period during
the performance test. For each interval:

(i) The reading from each
measurement instrument shall be
recorded, and

(ii) The volume exhausted and the
average total organic compounds
concentration in the exhaust vent shall
be determined, as specified in the
appropriate test method. The average
total organic compounds concentration
shall correspond to the volume
measurement by taking into account the
sampling system response time.

(6) The mass emitted during each
testing interval shall be calculated as
follows:

Me = 10- sKVC.

where:
M. 1=mass of total organic compounds

emitted during testing interval i. mg.
V.=volume of air-vapor mixture exhausted,

m3, at standard conditions.
Ce= total organic compounds concentration

(as measured) at the exhaust vent, ppmv.
K=density of calibration gas, mg/m3, at

standard conditions =1.83X106, for
propane = 2.41 X loffor butane.

s= standard conditions, 20'C and 760 min Hg.

(7) The total organic compounds mass
emissions shall be calculated as follows:

"i mE-

L

where:

E=mass of total organic compounds emitted
per volume of gasoline loaded, mg/liter.

M.,=rnass of total organic compounds
emitted during testing interval i. mg.

L= total volume of gasoline loaded, liters.
n=number of testing intervals.
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(f) The owner or operator may adjust
the emission results to exclu'de the
methane and ethane content in the
exhaust vent by any method approved
by the Administrator.

(Sec. 114 of the Clean Air Act as amended (42
U.S.C. 7414)]
(Approved by the Office of Management and
Budget under control number 2060-0006.)

§ 60.504 [Reserved].

§ 60.505 Reporting and recordkeeping.
(a) The tank truck vapor tightness

documentation required under
160.502(e)(1) shall be kept on file at the
terminal in a permanent form available
for inspection.

(b) The documentation file for each
gasoline tank truck shall be updated at
least once per year to reflect current test
results as determined by Method 27.
This documentation shall include, as a
minimum, the following information:

(1) Test Title: Gasoline Delivery Tank
Pressure Test-EPA Reference Method
27.

(2) Tank Owner and Address.
(3) Tank Identification Number.
(4) Testing Location.
(5) Date of Test.
(6) Tester Name and Signature.
(7) Witnessing Inspector, if any:

Name, Signature, and Affiliation.
(8) Test Results: Actual Pressure

Change in 5 minutes, mm of water
(average for 2 runs).

(c) A record of each monthly leak
inspection required under § 60.502(j)
shall be kept on file at the terminal for
at least 2 years. Inspection records shall
include, as a minimum, the following
information:

(1) Date of Inspection.
(2) Findings (may indicate no leaks

discovered; or location, nature, and
severity of each leak).

(3) Leak determination method.
(4) Corrective Action (date each leak

repaired; reasons for any repair interval
in excess of 15 days).

(5) Inspector Name and Signature.
(d) The terminal owner or operator

shall keep documentation of all
notifications required under
§ 60.502(e)(4) on file at the terminal for
at least 2 years.

(e) [Reserved].
(f) The owner or operator of an

affected facility shall keep records of all
replacements or additions of
components performed on an existing
vapor processing system for at least 3
years.

[Sec. 114 of the Clean Air Act as amended (42
U.S.C. 7414)]

(Approved by the Office of Management and
Budget under control number 2060-0006.)

§ 60.506 Reconstruction.
For purposes of this subpart:
(a) The cost of the following

frequently replaced components of the
affected facility shall not be considered
in calculating either the "fixed capital
cost of the new components" or the
"fixed capital costs that would be
required to construct a comparable
entirely new facility" under § 60.15:
pump seals, loading arm gaskets and
swivels, coupler gaskets, overfill sensor
couplers and cables, flexible vapor
hoses, and grounding cables and
connectors.

(b) Under § 60.15, the "fixed capital
cost of the new components" includes
the fixed capital cost of all depreciable
components [except components
specified in § 60.506(a)] which are or
will be replaced pursuant to all
continuous programs of component
replacement which are commenced
within any 2-year period following
Decembtr 17, 1980. For purposes of this
paragraph, "commenced" means that an
owner or operator has undertaken a
continuous program of component
replacement or that an owner or
operator has entered into a contractual
obligation to undertake and complete,
within a reasonable time, a continuous
program of component replacement.
[Sec. 114 of the Clean Air Act as amended (42
U.S.C. 7414)]

2. By adding five new Reference
Methods (Method 2A, Method 2B,
Method 25A, Method 25B, and Method
27) to Appendix A as follows:

Appendix A-Reference Methods

Method 2A. Direct Measurement of Gas
Volume Through Pipes and Small Ducts

1. Applicability and Principle.
1.1 Applicability. This method applies to

the measurement of gas flow rates in pipes
and small ducts, either in-line or at exhaust
positions, within the temperature range of 0
to 50'C.

1.2 Principle. A gas volume meter is used
to measure gas volume directly. Temperature
and pressure measurements are made to
correct the volume to standard conditions.

2. Apparatus.
Specifications for the apparatus are given

below. Any other apparatus that has been
demonstrated (subject to approval of the
Administrator) to be capable of meeting the
specifications will be considered acceptable.

2.1 Gas Volume Meter. A positive
displacement meter, turbine meter, or other
direct volume measuring device capable of
measuring volume to within 2 percent. The

meter shall be equipped with a temperature
gauge (± percent of the minimum absolute
temperature) and a pressure gauge (±2.5 mm
Hg). The manufacturer's recommended
capacity of the meter shall be sufficient for
the expected maximum and minimum flow
rates at the sampling conditions.
Temperature, pressure, corrosive
characteristics, and pipe size are factors
necessary to consider in choosing a suitable
gas meter.

2.2 Barometer. A mercury, aneroid, or
other barometer capable of measuring
atmospheric pressure to within 2.5 mm Hg. In
many cases, the barometric reading may be
obtained from a nearby national weather
service station, in which case the station
value (which is the absolute barometric
pressure) shall be requested, and an
adjustment for elevation differences between
the weather station and the sampling point
shall be applied at a rate of minus 2.5 mm Hg
per 30-meter elevation increase, or vice-versa
for elevation decrease.

2.3 Stopwatch. Capable of measurement
to within I second.

3. Procedure.
3.1 Installation. As there are numerous

types of pipes and small ducts that may be
subject to volume measurement, it would be
difficult to describe all possible installation
schemes. In general, flange fittings should be
used for all connections wherever possible.
Gaskets or other seal materials should be
used to assure leak-tight connections. The
volume meter should be located so as to
avoid severe vibrations and other factors thai
may affect the meter calibration.

3.2 Leak Test. A volume meter installed
at a location under positive pressure may be
leak-checked at the meter connections by
using a liquid leak detector solution
containing a surfactant. Apply a small
amount of the solution to the connections. If a
leak exists, bubbles will form, and the leak
must be corrected.

A volume meter installed at a location
under negative pressure is very difficult to
test for leaks Without blocking flow at the
inlet of the line and watching for meter
movement. If this procedure is not possible,
visually check all connections and assure
tight seals.

3.3 Volume Measurement.
3.3.1 For sources with continuous, steady

emission flow rates, record the initial meter
volume reading, meter temperature(s), meter
pressure, and start the stopwatch.
Throughout the test period, record the meter
temperature(s) and pressure so that average
values can be determined. At the end of the
test, stop the timer and record the elapsed
time, the final volume reading, meter
temperature(s), and pressure. Record the
barometric pressure at the beginning and end
of the test run. Record the data on a table
similar to Figure 2A-1.

BILLING CODE 6560-60-U
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Plant

Date

Sample Location

Barometric Pressure imn Hg

Operators

Meter Number

Run ,,umber

Start Finish

Meter Calibration Coefficient

Last Date Calibrated

Figure 2A-1. Volume flow rate measurement data.
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3.3.2 For sources with noncontinuous,
non-steady emission flow rates, use the
procedure in 3.3.1 with the addition of the
following: Record all the meter parameters
and the start and stop times corresponding to
each process cyclical or noncontinuous event.

4. Calibration.
4.1 Volume Meter. The volume meter is

calibrated against a standard reference meter
prior to its initial use in the field. The
reference meter is a spirometer or liquid
displacement meter with a capacity
consistent with that of the test meter.

Alternately, a calibrated, standard pitot
may be used as the reference meter in
conjunction with a wind tunnel assembly.
Attach the test meter to the wind tunnel so
that the total flow passes through the test
meter. For each calibration run, conduct a 4-
point traverse along one stack diameter at a
position at least eight diameters of straight
tunnel downstream and two diameters.
upstream of any bend, inlet, or air mover.
Determine the traverse point locations as
specified in Method 1. Calculate the reference
volume using the velocity values following
the procedure in Method 2, the wind tunnel
cross-sectional area, and the run time.

Set up the test meter in a configuration
similar to that used in the field installation
(i.e., in relation to the flow moving device).
Connect the temperature and pressure gauges
as they are to be used in the field. Conncet
the reference meter at the inlet of the flow
line, if appropriate for the meter, and begin
gas flow through the system to condition the
meters. During this conditioning operation,
check the system for leaks.

The calibration shall be run over at least
three different flow rates. The calibration
flow rates shall be about 0.3, 0.6, and 0.9
times the test meter's rated maximum flow
rate.

For each calibration run, the data to be
collected include: reference meter initial and
final volume readings, the test meter initial
and final volume reading, meter average
temperature and pressure, barometric
pressure, and run time. Repeat the runs at
each flow rate at least three times.

Calculate the test meter calibration
coefficient, Y.,' for each run as follows:

(Vd-VJ (t,+273) Pb
Y. =

(V,,-Vm}(tm + 273) (b + P.)

Eq. 2A-1
Ym=Test volume meter calibration

coefficient, dimensionless.
V,= Reference meter volume reading, m.
V.=Test meter volume reading, m3

.

t,=Reference meter average temperature,
*C.

tm =Test meter average temperature, °C.
Pb =Barometric pressure, mm Hg.
P,=Test meter average static pressure, mm

Hg.
f=Final reading for run.
i =Initial reading for run.

Compare the three YI values at each
of the flow rates tested and determine
the maximum and minimum values. The
difference between the maximum and
minimum values at each flow rate
should be no greater than 0.030. Extra
runs may be required to complete this
requirement. If this specification cannot
be met in six successive runs, the test

meter it not suitable tar use. In addition,
the meter coefficients should be
between 0.95 and 1.05. If these
specifications are met at all the flow
rates, average all the Ym values from
runs meeting the specifications to obtain
an average meter calibration coefficient,
YV.

The procedure above shall be
performed at least once for each volume
meter. Thereafter, an abbreviated
calibration check shall be completed
following each field test. The calibration
of the volume meter shall be checked by
performing three calibration runs at a
single, intermediate flow rate (based on
the previous field test) with the meter
pressure set at the average value
encountered in the field test. Calculate
the average value of the calibration
factor. If the calibration has changed by
more than 5 percent, recalibrate the
meter over the full range of flow as
described above.

Note.-lf the volume meter calibration
coefficient values obtained before and after a
test series differ by more than 5 percent, the
test series shall either be voided, or
calculations for the test series shall be
performed using whichever meter coefficient
value (i.e., before or after) gives the greater
value of pollutant emission rate.

4.2 Temperature Gauge. After each
test series, check the temperature gauge
at ambient temperature. Use an
American Society for Testing and
Materials (ASTM) mercury-in-glass
reference thermometer, or equivalent, as
a reference. If the gauge being checked
agrees within 2 percent (absolute
temperature) of the reference, (he
temperature data collected in the field
shall be considered valid. Otherwise,
the test data shall be considered invalid
or adjustments of the test results shall
be made, subject to the approval of the
Administrator.

4.3 Barometer. Calibrate the barometer
used against a mercury barometer prior to the
field test.

5. Calculations.
Carry out the calculations, retaining at

least one extra decimal figure beyond that of
the acquired data. Round off figures after the
final calculation.
5.1 Nomenclature
Pb=Barometric pressure, mm Hg.
P,=Average static pressure in volume meter,

mm Hg.
Q,=Gas flow rate, m3/min, standard

conditions.
Tm=Average absolute meter temperature, *K.
V.=Meter volume reading, m .

Y= Average meter calibration coefficient,
dimensionless.

f=Final reading for test period.
i=Initial reading for test period.
s=Standard conditions, 20* C and 760 mm

Hg.
0=Elapsed test period time, min.
5.2 Volume.

(Pb +- P,)
V_ 0.3853 Ym (Vr-VJ

T.

Eq. 2A-2

5.3 Gas Flow Rate.
Vms

0

Eq. 2A-3
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Method 2B-Determination of Exhaust Gas
Volume Flow Rate From Gasoline Vapor
Incinerators
Applicability and Principle

1.1 Applicability. This method applies to
the measurement of exhaust volume flow rate
from incinerators that process gasoline
vapors consisting primarily of alkanes,
alkenes, and/or arenes (aromatic
hydrocarbons). It is assumed that the amount
of auxiliary fuel is negligible.

1.2 Principle. The incinerator exhaust
flow rate is determined by carbon balance.
Organic carbon concentration and volume
flow rate are measured at the incinerator
inlet. Organic carbon, carbon dioxide (CO 2),
and carbon monoxide (CO) concentrations
are measured at the outlet. Then the ratio of
total carbon at the incinerator inlet and outlet
is multiplied by the inlet volume to determine
the exhaust volume and volume flow rate.

2. Apparatus.
2.1 Volume Meter. Equipment described

in Method 2A.
2.2 Organic Analyzer (2). Equipment

described in Method 25A or 25B.
2.3 CO Analyzer. Equipment described in

Method 10.
2.4 CO2 Analyzer. A nondispersive

infrared [NDIR) CO2 analyzer and supporting
equipment with comparable specifications as
CO analyzer described in Method 10.

3. Procedure.
3.1 Inlet Installation. Install a volume

meter in the vapor line to incinerator inlet
according to the procedure in Method 2A. At
the volume meter inlet, install a sample probe
as described in Method 25A. Connect to the
probe a leak-tight, heated (if necessary to
prevent condensation sample line (Stainless
steel or equivalent) and an organic analyzer
system as described in Method 25A or 25B.

3.2 Exhaust Installation. Three sample
analyzers are required for the incinerator
exhaust: CO2, CO, and organic analyzers. A
sample manifold with a single sample probe
may be used. Install a sample probe as
described Method 25A. Connect a leak-tight
heated sample line to the sample probe. Heat
the sample line sufficiently to prevent any
condensation.

3.3 Recording Requirements. The output
of each analyzer must be permanently
recorded on an analog strip chart, digital
recorder, or other recording device. The chart
speed or number of readings per time unit
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must be similar for all analyzers so that data
can be correlated. The minimum data
recording requirement for each analyzer is
one measurement value per minute.

3.4 Preparation. Prepare and calibrate all
equipment and analyzers according to the
procedures in the respective methods. For the
CO2 analyzer, follow the procedures
described in Method 10 for CO analysis
substituting CO2 calibration gas where the
method calls for CO calibration gas. The span
value for the CO2 analyzer shall be 15 percent
by volume. All calibration gases must be
introduced at the connection between the
probe and the sample line. If a manifold
system is used-for the exhaust analyzers, all
the analyzers and sample pumps must be
operating when the calibrations are done.
Note: For the purposes of this test. methane
should not be used as an organic calibration
gas.

3.5 Sampling. At the beginning of the test
period, record the initial parameters for the
inlet volume meter according to the
procedures in Method 2A and mark all of the
recorder strip charts to indicate the start of
the test. Continue recording inlet organic and
exhaust CO, CO, and organic concentrations
throughout the test. During periods of process
interruption and halting of gas flow, stop the
timer and mark the recorder strip charts so
that data from this interruption are not
included in the calculations. At the end of the
test period, record the final parameters for
the inlet volume meter and mark the end on
all of the recorder strip charts.

3.6 Post Test Calibrations. At the
conclusion of the sampling period, introduce
the calibration gases as specified in the
respective reference methods. If an analyzer
output does not meet the specifications of the
method, invalidate the test data for the
period. Alternatively, calculate the volume
results using initial calibration data and using
final calibration data and report both
resulting volumes. Then, for emissions
calculations, use the volume measurement
resulting in the greatest emission rate or
concentration.

4. Calculations.
Carry out the calculations, retaining at

least one extra decimal figure beyond that of
the acquired data. Round off figures after the
final calculation.

4.1 Nomenclature
CO.=Mean carbon monoxide concentration

in system exhaust, ppmv.
C02.=Mean carbon dioxide concentration in

system exhaust, ppmv.
HC.=Mean organic concentration in system

exhaust as defined by the calibration
gas, ppmv,

HC, =Mean organic concentration in system
inlet as defined by the calibration gas,
ppmv.

K=Calibration gas factor=2 for ethane
calibration gas.

=3 for propane calibration gas.
=4 for butane calibration gas.
=Appropriate response factor for other

calibration gas.
V.= Exhaust gas volume, M.
Va=Inlet gas volume, M.
Qe.=Exhaust gas volume flow rate, m3/min.
Q =Inlet gas volume flow rate, m3/min.
e = Sample run time, nin.
s=Standard Conditions: o0 C, 760 mm Hg.
300= Estimated concentration of ambient

C0 2 , ppmv. (CO2 concentration in the
ambient air may be measured during the
test period using an NDIR atd the mean
value substituted into the equation.)

4.2 Concentrations. Determine m. jn
concentration of inlet organics, outlet COQ!,
outlet CO, and outlet organics according to
the procedures in the respective methods and
the analyzers' calibration curves, and for the
time intervals specified in the applicable
regulations. Concentrations should be
determined on a parts per million by volume
(ppmv) basis.

4.3 Exhaust Gas Volume. Calculate the
exhaust gas volume as follows:

V_ K(HC)

KfHC) + COl

Eq. 2B-1
4.4 Exhaust Gas Volume Flow Rate.

Calculate the exhaust gas volume flow rate
as follows:

V_Q, =-

Eq. 2B-2
5. Bibliography.
5.1 Measurement of Volatile Organic

Compounds. U.S. Environmental Protection
Agency. Office of Air Quality Planning and
Standards. Research Triangle Park, N.C.
27711. Publication No. EPA-450/2-T--041.
October 1978. p. 55.

Method 25A-Determination of Total
Gaseous Organic Concentration Using a
Flame Ionization Analyzer

1. Applicability and Principle.
1.1 Applicability. This method applies to

the measurement of total gaseous organic
concentration of vapors consisting primarily
of alkanes, alkenes, and/or arenes (aromatic
hydrocarbons). The concentration is
expressed in terms of propane (or other
appropriate organic calibration gas) or in
terms of carbon.

1.2 Principle. A gas sample is extracted
from the source through a heated sample line,
if necessary, and glass fiber filter to a flame
ionization analyzer (FIA). Results are
reported as volume concentration equivalents
of the calibration gas or as carbon
equivalents.

2. Definitions.
2.1 Measurement System. The total

equipment required for the determination of
the gas concentration. The system consists of
the following major subsystems:

2.1.1 Sample Interface. That portion of the
system that is used for one or more of the
following: sample acquisition, sample
transportation, sample conditioning, or
protection of the analyzer from the effects of
the stack effluent.

2.1.2 Organic Analyzer. Thatportion of
'the system that senses organic concentration
and generates an output proportional to the
gas concentration.

2.2 Span Value. The upper limit of a gas
concentration measurement range that is
specified for affected source categories in the
applicable part of the regulations. The span
value is established in the applicable
regulation and is usually 1.5 to 2.5 times the
applicable emission limit. If no span value is
provided, use a span value equivalent to 1.5
to 2.5 times the expected concentration. For
convenience, the span value should
correspond to 100 percent of the recorder
scale.

2.3 Calibration Gas. A known
concentration of a gas in an appropriate
diluent gas.

2.4 Zero Drift. The difference in the
measurement system response to a zero level
calibration gas before and after a stated
period of operation during which no
unscheduled maintenance, repair, or
adjustment took place.

2.5 Calibration Drift. The difference in the
measurement system response to a mid-level
calibration gas before and after a stated
period of operation during which no
unscheduled maintenance, repair or
adjustment took place.

2.6 Response Time. The time interval
from a step change in pollutant concentration
at the inlet to the emission measurement
system to the time at which 95 percent of the
corresponding final value is reached as
displayed on the recorder.

2.7 Calibration Error. The difference
between the gas concentration Indicated by
the measurement system and the known
concentration of the calibration gas.

3. Apparatus.
A schematic of an acceptable measurement

system is shown in Figure 25A-1. The
essential components of the measurement
system are described below:

HEATEb

PARTICULATE
FILTER

SAMPL E
PUMP

STACK

Fisre 25A 1. Otoani Concentralion Measarement Sysliem.

. ucpu379115



37596 Federal Register / Vol. 48, No. 161 / Thursday, August 18, 1983 1 Rules and Regulations

3.1 Organic Concentration Analyzer. A
flame ionization analyzer (FIA) capable of
meeting or exceeding the specifications in
this method.

3.2 Sample Probe. Stainless steel, or
equivalent, three-hole rake type. Sample
holes shall be 4 nn in diameter or smaller
and located at 16.7, 50, and 83.3 percent of the
equivalent stack diameter. Alternatively, a
single opening probe may be used so that a
gas sample is collected from the centrally
located 10 percent area of the stack cross-
section.

3.3 Sample Line. Stainless steel or Teflon*
tubing to transport the sample gas to the
analyzers. The sample line should be heated,
if necessary, to prevent condensation in the
line.

3.4 Calibration Valve Assembly. A three-
way valve assembly to direct the zero and
calibration gases to the analyzers is
recommended. Other methods, such as quick-
connect lines, to route calibration gas to the
analyzers are applicable.

3.5 Particulate Filter. An in-stack or an
out-of-stack glass fiber filter is recommended
if exhaust gas particulate loading is
significant. An out-of-stack filter should be
heated to prevent any condensation.

3.6 Recorder. A strip-chart recorder,
analog computer, or digital recorder for
recording measurement data. The minimum
data recording requirement is one
measurement value per minute. Note: This
method is often applied in highly explosive
areas. Caution and care should be exercised
in choice of equipment and installation.

4. Calibration and Other Gases.
Gases used for calibrations, fuel, and

combustion air (if required] are contained in
compressed gas cylinders. Preparation of
calibration gases shall be done according to
the procedure in Protocol No. 1, listed in
Reference 9.2. Additionally, the manufacturer
of the cylinder should provide a
recommended shelf life for each calibration
gas cylinder over which the concentration
does not change more than #2 percent from
the certified value. For calibration gas values
not generally available (i.e., organics.
between 1 and 10 percent by volume),
alternative methods for preparing calibration
gas mixtures, such as dilution systems, may
be used with prior approval of the
Administrator.

Calibration gases usually consist of
propane in air or nitrogen and are determined
in terms of the span value. Organic
compounds other than propane can be used
following the above guidelines and making
the appropriate corrections for response
factor.

4.1 Fuel. A 40 percent H./60 percent He or
40 percent H 2/60 percent N2gas mixture is
recommended to avoid an oxygen synergism
effect that reportedly occurs when oxygen
concentration varies significantly from a
mean value.

4.2 Zero Gas. High purity air with less
than 0.1 parts per million by volume (ppmv)
of organic material (propane or carbon

Mention of trade names or specific products
Joes not constitute endorsement by the
Environmental Protection Agency.

equivalent] or less than 0.1 percent of the
span value, whichever is greater.

4.3 Low-level Calibration Gas. An organic
calibration gas with a concentration
equivalent to 25 to 35 percent of the
applicable span value.

4.4 Mid-level Calibration Gas. An organic
calibration gas with a concentration
equivalent to 45 to 55 percent of the
applicable span value.

4.5 High-level Calibration Gas. An
organic calibration gas with a concentration
equivalent to 80 to 90 percent of the
applicable span value.

5. Measurement System Performance
Specifications.

5.1 Zero Drifl Less than ±3 percent of
the span value.

5.2 Calibration Drift. Less than ±3
percent of span value.

5.3 Calibration Error. Less than ±5
percent of the calibration gas value.

6. Pretest Preparations.
6.1 Selection of Sampling Site. The

location of the sampling site is generally
specified by the applicable regulation or
purpose of the test; i.e., exhaust stack, inlet
line, etc. The sample port shall be located at
least 1.5 meters or 2 equivalent diameters
(whichever is less) upstream of the gas
discharge to the atmosphere.

6.2 Location of Sample Probe. Install the
sample probe so that the probe is centrally
located in the stack, pipe, or duct and is •
sealed tightly at the stack port connection.

6.3 Afeasurement System Preparation.
Prior to the emission test, assemble the
measurement system following the
manufacturer's written instructions in
preparing the sample interface and the
organic analyzer. Make the system operable.

FIA equipment can be calibrated for almost
any range of total organics concentrations.
For high concentrations of organics (>1.0
percent by volume as propene) modifications
to most commonly available analyzers are
necessary. One accepted method of
equipment modification is to decrease the
size of the sample to the analyzer through the
use of a smaller diameter sample capillary.
Direct and continuous measurement of
organic concentration is a necessary
consideration when determining any
modification design.

6.4 Calibration Error Test. Immediately
prior to the test series, [within 2 hours of the
start of the test] introduce zero gas and high-
level calibration gas at the calibration valve
assembly. Adjust the analyzer output to the
appropriate levels, if necessary. Calculate the
predicted response for the low-level and mid-
level gases based on a linear response line
between the zero and high-level responses.
Then introduce low-level and mid-level
calibration gases successively to the
measurement system. Record the analyzer
responses for low-level and mid-level
calibration gases and determine the
differences between the measurement system
responses and the predicted responses. These
differences must be less than 5 percent of the
respective calibration gas value. If not, the
measurement system is not acceptable and
must be replaced or repaired prior to testing.
No adjustments to the measurement system
shall be conducted after the calibration and

before the drift check [Section 7.3). If
adjustments are necessary before the
completion of the test series, perform the drift
checks prior to the required adjustments and
repeat the calibration following the
adjustments. If multiple electronic ranges are
to be used, each additional range must be
checked with a mid-level calibration gas to
verify the multiplication factor.

6.5 Response Time TesL Introduce zero
gas into the measurement system at the
calibration valve assembly. When the system
output has stabilized, switch quickly to the
high-level calibration gas. Record the time
from the concentration change to the
measurement system response equivalent to
95 percent of the step change. Repeat the test
three times and average the results.

7. Emission Measurement Test
7.1 Orgaic Measurement. Begin sampling

at the start of the test period, recording time
and any required process information as
appropriate. In particular, note on the
recording chart periods of process
interruption or cyclic operation.

7.2 Drift Determination. Immediately
following the completion of the test period
and hourly during the test period, reintroduce
the zero and mid-level calibration gases, one
at a time, to the measurement system at the
calibration valve assembly. (Make no
adjustments to the measurement system until
after both the zero and calibration drift
checks are made.) Record the analyzer
response. If the drift values exceed the
specified limits, invalidate the test results
preceding the check and repeat the test
following corrections to the measurement
system. Alternatively, recalibrate the test
measurement system as in Section 6.4 and
report the results using both sets of
calibration data (i.e., data determined prior to
the test period and data determined following
the test period].

8. Organic Concentration Calculations.
Determine the average organic

concentration in terms of ppmv as propane or
other calibration gas. The average shall be
determined by the integration of the output
recording over the period specified in the
applicable regulation.

If results are required in terms of ppmv as
carbon, adjust measured concentrations using
Equation 25A-1.

C,=K C.

Eq. 25A-1
Where:
C,=Organic concentration as carbon, ppmv.
C..=Organic concentration as measured,

ppmv.
K= Carbon equivalent correction factor,

K=2 for ethane.
K=3 for propane.
K=4 for butane.
K=Appropriate response factor for other

organic calibration gases.
9. Bibliography.
9.1 Measurement of Volatile Organic

Compounds-Guideline Series. U.S.
Environmental Protection Agency. Research
Triangle Park, N.C. Publication No. EPA-450/
2-78-041. June 1978. p. 46-54.

9.2 Traceability Protocol for Establishing
True Concentrations of Gases Used for
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Calibration and Audits of Continuous Source
Emission Monitors (Protocol No. 1). U.S.
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Environmental Monitoring and Support
Laboratory. Research Triangle Park, N.C.
June 1978.

9.3 Gasoline Vapor Emission Laboratory
Evaluation-Part 2. U.S. Environmental
Protection Agency, Office of Air Quality
Planning and Standards. Research Triangle
Park, N.C. EMB Report No. 75-GAS--6. August
1975.

Method 25B-Determination of Total
Gaseous Organic Concentration Using a
Nondispersive Infrared Analyzer

1. Applicability and Principle.
1.1 Applicability. This method applies to

the measurement of total gaseous organic
concentration of vapors consisting primarily
of alkanes. (Other organic materials may be
measured using the general procedure in this
method, the appropriate calibration gas, and
an analyzer set to the appropriate absorption
band.) The concentration is expressed in
terms of propane (or other appropriate
organic calibration gas) or in terms of carbon.

1.2 Principle. A gas sample is extracted
from the source through a heated sample line,
if necessary, and glass fiber filter to a
nondispersive infrared analyzer (NDIR).
Results are reported as volume concentration
equivalents of the calibration gas or as
carbon equivalents.

2. Definitions.
The terms and definitions are the same as

for Method 25A.
3. Apparatus. The apparatus are the same

as for Method 25A with the exception of the
following:

3.1 Organic Concentration Analyzer. A
nondispersive infrared analyzer designed to
measure alkane organics and capable of
meeting or exceeding the specifications in
this method.

4. Calibration Gases.
The calibration gases are the same as are

required for Method 25A, Section 4. No fuel
gas is required for an NDIR.

5. Measurement System Performance
Specifications.

5.1 Zero Drift. Less than L3 percent of
the span value.

5.2 Calibration Drift. Less than h3
percent of the span value.

5.3 Calibration Error. Less than ±:5
percent of the calibration gas valve.

& Pretest Preparations,
8.1 Selection of Sampling Site. Same as in

Method 25A, Section 6.1.
62 Location of Sampling Probe. Same as

in Method 25A, Section 6.2.
6.3 Measurement System Preparation.

Prior to the emission test, assemble the
measurement system following the
manufacturer's written instructions in
preparing the sample interface and the
organic analyzer. Make the system operable.

6.4 Calibration Error Test. Same as in
Method 25A. Section 6.4.

6.5 Response Time Test Procedure. Same
as in Method 25A, Section 6.4.

7. Emission Measurement Test Procedure.
Proceed with the emission measurement

immediately upon satisfactory completion of
the calibration.

7.1 Organic Measurement. Same as in
Method 25A, Section 7.1.

7.2 Drift Determination. Same as in
Method 25A, Section 7.2.

8. Organic Concentration Cut It.'iirs.
The calculations are the same as in Method

25A, Section 8.
9. Bibliography.
The bibliography is the same as in Method

25A, Section 9.

Method 27-Determination of Vapor
Tightness of Gasoline Delivery Tank Using
Pressure-Vacuum Test

1. Applicability and Principle.
1.1 Applicability. This method is

applicable for the determination of vapor
tightness of a gasoline delivery tank which is
equipped with vapor collection equipment.

1.2 Principle. Pressure and vacuum are
applied alternately to the compartments of a
gasoline delivery tank and the change in
pressure or vacuum is recorded after a
specified period of time.

2. Definitions and Nomenclature.
2.1 Gasoline. Any petroleum distillate or

petroleum distillate/alcohol blend having a
Reid vapor pressure of 27.6 kilopascals or
greater which is used as a fuel for internal
combustion engines.

2.2 Delivery tank. Any container,
including associated pipes and fittings, that Is
attached to or forms a part of any truck,
trailer, or railcar used for the transport of
gasoline.

2.3 Compartment A liquid-tight division
of a delivery tank.

2.4 Delivery tank vapor collection
equipment. Any piping, hoses, and devices on
the delivery tank used to collect and route
gasoline vapors either from the tank to a bulk
terminal vapor control system or from a bulk
plant or service station into the tank.

2.5 Time period of the pressure or
vacuum test (t). The time period of the test, as
specified in the appropriate regulation, during
which the change in pressure or vacuum is
monitored, in minutes.

2.6 Initial pressure (P). The pressure
applied to the delivery tank at the beginning
of the static pressure test, as specified in the
appropriate regulation, in nun H,O.

2.7 Initial vacuum (Vj. The vacuum
applied to the delivery tank at the beginning
of the static vacuum test, as specified in the
appropriate regulation, in num HO.

2.8 Allowable pressure change (Ap). The
allowable amount of decrease in pressure
during the static pressure test, within the time
period t, as specified in the appropriate
regulation, in mim HO.

2.9 Allowable vacuum change (Av). The
allowable amount of decrease in vacuum
during the static vacuum test, within the time
period t, as specified in the appropriate
regulation, in mm H.O.

3. Apparatus.
3.1 Pressure source. Pump or compressed

gas cylinder of air or inert gas sufficient to
pressurize the delivery tank to 500 mm HO
above atmospheric pressure.

3.2 Regulator. Low pressure regulator for
controlling pressurization of the delivery
tank.

3.3 Vacuum source. Vacuum pump
capable of evacuating the delivery tank to
250 mm H,O below atmospheric pressure.

3.4 Pressure-vacuum supply hose.
3.5 Manometer. Liquid manometer, or

equivalent instrument, capable of measuring
up to 500 mm H2O gauge pressure with ±E2.5
mm H.0 precision.

3.6 Pressure-vacuum relief valves. The
test apparatus shall be equipped with an in-
line pressure-vacuum relief valve set to
activate at 675 mm H O above atmospheric
pressure or 250 mm H.0 below atmospheric
pressure, with a capacity equal to the
pressurizing or evacuating pumps.

3.7 Test cap for vapor recovery hose. This
cap shall have a tap for manometer
connection and a fitting with shut-off valve
for connection to the pressure-vacuum supply
hose.

3.8 Caps for liquid delivery hoses.
4. Pretest Preparations.
4.1 Summary. Testing problems may

occur due to the presence of volatile vapors
and/or temperature fluctuations inside the
delivery tank. Under these conditions, it is
often difficult to obtain a stable initial
pressure at the beginning of a test, and
erroneous test results may occur. To help
prevent this, it is recommended that, prior to
testing, volatile vapors be removed from the
tank and the temperature inside the tank be
allowed to stabilize. Because it is not always
possible to attain completely these pretest
conditions a provision to ensure reproducible
results is included. The difference in results
for two consecutive runs must meet the
criterion in Sections 5.2.5 and 5.3.5.

4.2 Emptying of tank. The delivery tank
shall be emptied of all liquid.

4.3 Purging of vapor. As much as possible,
the delivery tank shall be purged of all
volatile vapors by any safe, acceptable
method. One method is to carry a load of
non-volatile liquid fuel, such as diesel or
heating oil, immediately prior to the test, thus
flushing out all the volatile gasoline vapors. A
second method is to remove the volatile
vapors by blowing ambient air into each tank
compartment for at least 20 minutes. This
second method is usually not as effective and
often causes stabilization problems, requiring
a much longer time for stabilization during
the testing.

4.4 Temperature stabilization. As much
as possible, the test shall be conducted under
isothermal conditions. The temperature of the
delivery tank should be allowed to
equilibrate in the test environment. During
the test, the tank should be protected from
extreme environmental and temperature
variability, such as direct sunlight.

5. Test Procedure.
5.1 Preparations.
5.1.1. Open and close each dome cover.
5.1.2 Connect static electrical ground

connections to tank. Attach the liquid
delivery and vapor return hoses, remove the
liquid delivery elbows, and plug the liquid
delivery fittings.

(Note.-The purpose of testing the liquid
delivery hoses is to detect tears or holes that
would allow liquid leakage during a delivery.
Liquid delivery hoses are not considered to
be possible sources of vapor leakage, and
thus, do not have to be attached for a vapor
leakage test. Instead, a liquid delivery hose
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could be either visually inspected, or filled
with water to detect any liquid leakage.]

5.1.3 Attach the test cap to the end of the
vapor recovery hose.

5.1.4 Connect the pressure-vacuum supply
hose and the pressure-vacuum relief valve to
the shut-off valve. Attach a manometer to the
pressure tap.

5.1.5 Connect compartments of the tank
internally to each other if possible. If not
possible, each compartment must be tested
separately, as if it were an individual
delivery tank.

5.2 Pressure test.
5.2.1 Connect the pressure source to the

pressure-vacuum supply hose.
5:2.2 Open the shut-off valve in the vapor

recovery hose cap. Applying air pressure
slowly, pressurize the tank to P1, the initial
pressure specified in the regulation.

5.2.3 Close the shut-off valve and allow
the pressure in the tank to stabilize, adjusting
the pressure if necessary to maintain
pressure of P1. When the pressure stabilizes,
record the time and initial pressure.

5.2.4 At the end of t minutes, record the
time and final pressure.

5.2.5 Repeat steps 5.2.2 through 5.2.4 until
the change in pressure for two consecutive
runs agrees within ±12.5 mm H.O. Calculate
the arithmetic average of the two results.

5.2.6 Compare the average measured
change in pressure to the allowable pressure
change, Ap, as specified in the regulation. If
the delivery tank does not satisfy the vapor
tightness criterion specified in the regulation,
repair the sources of leakage, and repeat the
pressure test until the criterion is met.

5.2.7 Disconnect the pressure source from
the pressure-vacuum supply hose, and slowly
open the shut-off valve to bring the tank to
atmospheric pressure.

5.3 Vacuum test.
5.3.1 Connect the vacuum source to the

pressure-vacuum supply hose.
5.3.2 Open the shut-off valve in the vapor

recovery hose cap. Slowly evacuate the tank
to Vi, the initial vacuum specified in the
regulation.

5.3.3 Close the shut-off valve and allow
the pressure in the tank to stabilize, adjusting
the pressure if necessary to maintain a
vacuum of V. When the pressure stabilizes,
record the time and initial vacuum.

5.3.4 At the end of t minutes, record the
time and final vacuum.

5.3.5 Repeat steps 5.3.2 through 5.3.4 until
the change in vacuum for two consecutive
runs agrees within 012.5 mm H1O. Calculate
the arithmetic average of the two results.

5.3.6 Compare the average measured
change in vacuum to the allowable vacuum
change, Ap, as specified in the regulation. If.
the delivery tank does not satisfy the vapor
tightness criterion specified in the regulation,
repair the sources of leakage, and repeat the
vacuum test until the criterion is met.

5.3.7 Disconnect the vacuum source from
the pressure-vacuum supply hose, and slowly
open the shut-off valve to bring the tank to
atmospheric pressure.

5.4 Post-test clean-up. Disconnect all test
equipment and return the delivery tank to its
pretest condition.

6. Altemnative Procedures.
6.1 The pumping of water into the bottom

of a delivery tank is an acceptable

alternative to the pressure source described
above. Likewise, the draining of water out of
the bottom of a delivery tank may be
substituted for the vacuum source. Note that
some of the specific step-by-step procedures
in the method must be altered slightly to
accommodate these different pressure and
vacuum sources.

6.2. Techniques other than specified above
may be used for purging and pressurizing a
delivery tank, if prior approval is obtained
from the Administrator. Such approval will
be based upon demonstrated equivalency
with the above method.
IFR Ooc. 83-22380 Filed 8-17-3: 8:45 aml

BILLING CODE 6560-5O-U

40 CFR Part 60

[AD-FRL-2241-6a]

Addition of Reference Method 21 to
Appendix A

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This action establishes a new
reference method to be added to
Appendix A of 40 CFR Part 60,
standards of performance for new
stationary sources. Reference Method 21
will be used to determine volatile
organic compound (VOC) leaks from
process equipment such as valves,
flanges and other connections, pump
and compressor seals, pressure relief
devices, process drains, open-ended
valves, pump and compressor seal
system degassing vents, accumulator
vessel vents, agitator seals, and access
door seals. This reference method will
be used in several air pollution
regulations for the limitation of fugitive
VOC emissions which are being
developed for proposal and
promulgation.
EFFECTIVE DATE: August 18, 1983.
ADDRESSES: Docket. A docket, number
A-79-32, containing information
considered by EPA in development of
standards of performance for fugitive
emission sources in the synthetic
organic chemical manufacturing
industry, and which also contains
information considered in development
of the promulgated reference method, is
available for public inspection and
copying between 8:00 a.m. and 4:00 p.m.,
Monday through Friday, at EPA's
Central Docket Section (A-130), West
Tower Lobby, Gallery 1, 401, M Street,
SW., Washington, D.C. 20460. A
reasonable fee may be charged for
copying.
FOR FURTHER INFORMATION CONTACT:
Mr. Winton Kelly, Emission
Measurement Branch, Emission
Standards and Engineering Division

(MD-13), U.S. Environmental Protection
Agency, Research Triangle Park, North
Carolina 27711, telephone(919) 541-
5543.
SUPPLEMENTARY INFORMATION:

Summary of the Reference Method

Reference Method 21, "Determination
of Volatile Organic Compound Leaks" is
used to detect VOC leaks from
individual sources of fugitive emissions.
This procedure is used to identify and
classify leaks only, and is not to be used
as a direct measure of mass emission
rates from individual sources. A
portable instrument is used to measure
the local organics concentration at the
surface of a potential leak source. If a
meter reading equal to or greater than a
limit specified in an applicable
regulation is obtained, a VOC emission
(leak) exists. The procedure can also be
used to confirm that "no detectable
emissions" are present. If the measured
difference between the local ambient
concentration and the concentration
present at the surface of the potential
leak source is less than a concentration
specified in an applicable regulation,
then there are no detectable emissions.

Background

On January 5, 1981, as an appendix to
the proposed standards of performance
for fugitive emission sources in the
synthetic organic chemical
manufacturing industry, EPA proposed
Reference Method 21. This method
would normally be promulgated with
those standards. However, the method
is being promulgated earlier because
several additional regulations are being
developed for promulgation in the near
future that specify that Reference
Method 21 be used. This early
promulgation will ensure that the
reference procedure will be promulgated
prior to being specified in promulgated
standards of performance.

Under Executive Order 12291, EPA
must judge whether a regulation is
"major" and, therefore, subject to the
requirement of a regulatory impact
analysis. This regulation is not major
because it will not have an annual effect
on the economy of $100 million or more;
it will not result in a major increase in
costs or prices; and there will be no
significant adverse effects on
competition, employment, investment,
productivity, innovation, or on the
ability of U.S.-based enterprise to
compete with foreign-based enterprises
in domestic or export markets.

Pursuant to the provisions of 5 U.S.C.
605(b), I hereby certify that the attached
rule will not have a significant economic
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impact on a substantial number of small
entities.

Public Participation
During the development of the test

method, trade and professional
associations and individual companies
supplied comments on the methods.
After proposal on January 5, 1981,
comments were received from various
sources. A public hearing was held on
March 3, 1981, to receive additional
formal comments. The formal comment
period was extended from April 6, 1981.
to July 31, 1981.

Public Comments and Changes Made to
the Proposed Reference Method

Numerous comments were received in
response to proposal of the standards of
performance for fugitive emissions from
synthetic organic chemical industry.
Most of the comments concerning the
test method were specifically related to
the selection of the definition of a leak,
and not to the procedure alone. These
comments have been carefully
considered and, where determined to be
appropriate, changes have been made in
the proposed test method. A detailed
discussion of the comments and full
responses will be included in Docket No.
A-79-32.

The following discussion summarizes
the changes made to the reference
method based on additional review and
in response to public comment.

The promulgated reference method
has been reorganized to improve the
clarity of the description of the
procedures. A "Definitions" section has
been added to place all the definitions
in one section.

A change in the requirements for
instrument performance evaluation was
also made to improve the quality control
of the procedure. Instead of requiring a
calibration precision test consisting of
nine repetitions at 6-month intervals, the
new requirements specify a test
consisting of three repetitions at 3-
month intervals. This change will
provide a quality control result every
quarter and will require less effort.

The definition of "no detectable
emissions" has been changed to be
consistent with the instrument
specification of scale readability. The
proposed procedure defined "no
detectable emissions" as 2 percent of
the leak definition concentration, with a
minimum scale readability of 5 percent
of the leak definition. The definition of
"no detectable emissions" has been
changed to correspond to the minimum
readability specification and will be
specified in applicable regulations.

Several commenters noted that the
instruments used during screening

studies responded differently for
different chemicals. One commenter
stated that the actual response factor
was poorly related to the theoretical
response factor and cited inconistent
responses for nonane and decane, as
well as no response for some chemicals,
to support his claims. Another
commenter suggested that the leak
concentration for the standards should
vary according to the process unit since
a wide variability (0 to 571) in response
factors has been determined for the
industry. And, another commenter
stated that aromatic compounds such as
benzene, toluene, and xylene
demonstrate a nonlinear response close
to 10,000 ppmv. In response to these
comments, Reference Method 21 gives
specifications for the instrument to be
used in monitoring fugitive VOC
emission sources. The technique is
intended to classify leaks only, not to
provide a rigorous analytical
concentration or mass emission rate of
VOC. A specific statement has been
added to Method.,+?l to clarify the
intention to classify leaks only. The
variation in response factor due to
compound or instrument is not expected
to affect significantly the number of
leaks determined through screening
because screening values are usually
much greater than the leak definition for
leaks and much less than the leak
definition for nonleaks. Two industry
commenters concur with EPA in this
position. However, to remove some of
the wide variability, a definition.
specification, and test procedure for
response factors have been added to
Method 21. This specification will
assure that the analyzer used will
respond to the compounds to be
measured.

Another commenter suggested that the
gas specification section be amended to
include a turnover of calibration gas
standards every 3 months since
calibration gases can deteriorate
significantly over time. A provision has
been added to the promulgated
Reference Method 21 to require a shelf-
life specification on calibration gases
and procedures to follow to ensure that
calibration gas concentrations are
accurate.

Two comments concerned the
instrumentation requirements of
Reference Method 21. The commenter
stated that only two instruments on the
market today could be considered, and
neither one would meet the
specifications of the reference method
entirely: the first instrument fails the
calibration accuracy, and the section
instrument does not meet the response
time requirement. In response, although
there are only two instruments which

have been used to any great extent, the
technical literature and product
information suggest that there are others
which could be used for detecting leaks.
The specifications included in the
proposed reference method are
achievable based on performance during
EPA studies.

One comment letter expressed
concern that no provision was made for
the use of new instruments or
calibration procedures which would
provide equivalent or more accurate
results. They asked that equivalency
provisions be added for test methods
and procedures. In response, Reference
Method 21 gives specifications for the
monitoring instrument that are general
enough so as not to preclude new
analytical developments. In addition,
the General Provisions (40 CFR Part 60,
Subpart A) allow for equivalent methods
and procedures to be used for
performance testing and monitoring
when the results of the equivalent
method have been demonstrated to be
at least as accurate as results obtained
by the required methods.

One commenter suggested that use of
a windscreen upwind of the component
being screened would prevent
meteorological effects on the instrument
readings. During EPA studies, the
selection of a measurement location at
the surface of the source was made to
minimize meteorological effects. During
the data collection efforts, no further
provisions were found necessary to
obtain repeatable screening values.
Therefore, all of the field data were
collected without a windscreen. In view
of these facts, it seems unnecessary to
require that a windscreen be used.

An alternative screening procedure
has been added for those sources that
can be tested with a soap solution.
These sources are restricted to those
with non-moving seals, moderate
surface temperatures, without large
openings to atmosphere, and without
evidence of liquid leakage. The soap
solution is sprayed on all applicable
sources and the potential leak sites are
observed to determine if bubbles are
formed. If no bubbles are formed, then
no detectable emissions or leaks exist. If
any bubbles are formed, then the
instrument measurement techniques
must be used to determine if a leak
exists, or if no detectable emissions
exist, as applicable.

The alternative soap solution
procedure does not apply to pump seals.
sources with surface temperatures
greater than the boiling point or less
than the freezing point of the soap
solution, sources such as open-ended
lines or valves, pressure relief value
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horns, vents with large openings to
atmosphere, and any source where
liquid leakage is present. The instrument
technique in the method must be used
for these sources.

The alternative of establishing a soap
scoring leak definition equivalent to a
concentration-based leak definition is
not included in the method and is not
recommended for inclusion in an
applicable regulation because of the
difficulty of calibrating and normalizing
a scoring technique based on bubble
formation rates. A scoring technique
would be based on estimated ranges of
volumetric leak rates. These estimates
depend on the bubble size and
formation rate, which are subjective
judgments of an observer. These
subjective judgments could only be
calibrated or normalized by requiring
that the'observers correctly identify and
score a standard series of test bubbles.
It has been reported that trained
observers can correctly and repeatably
classify ranges of volumetric leak rates.
However, because soap scoring requires
subjective observations and since an
objective concentration measurement
procedure is available, a soap scoring
equivalent leak definition is not
recommended for the applicable
regulation. The alternate procedure that
has been included will allow more rapid
identification of potential leaks for more
rigorous instrumental concentration
measurement.

Miscellaneous

This final rulemaking is issued under
the authority of Sections 111, 114, and
301(a) of the Clean Air Act, as amended
[42 U.S.C. 7411, 7414, and 7691(a)].

List of Subjects in 40 CFR Part 60

Air pollution control, Aluminum,
Ammonium sulfate plants, Asphalt,
Cement industry, Coal copper, Electric
power plants, Glass and glass products,
Grains, Intergovernmental relations,
Iron, Lead, Metals, Metallic minerals,
Motor vehicles, Nitric acid plants, Paper
and paper products industry, Petroleum,
Phosphate, Sewage disposal, Steel,
Sulfuric acid plants, Waste treatment
and disposal, Zinc, Tires.

Dated: August 4, 1983.
William D. Ruckelsbaus,
Administrator.

Appendix A of 40 CFR Part 60 is amended
by adding Reference Method 21 as follows:

Appendix A-Reference Methods

Method 21. Determination of Volatile Organic
Compounds Leaks

1. Applicability and Principle.

1.1 Applicability. This method applies to
the determination of volatile organic
compound (VOC) leaks from'process
equipment. These sources include, but are not
limited to, valves, flanges and other
connections, pumps and compressors,
pressure relief devices, process drains, open-
ended valves, pump and compressor seal
system degassing vents, accumulator vessel
vents, agitator seals, and access door seals.

1.2 Principle. A portable instrument is
used to detect VOC leaks from individual
sources. The instrument detector type is not
specified, but it must meet the specifications
and performance criteria contained in Section
3. A leak definition concentration based on a
reference compound is specified in each
applicable regulation. This procedure is
intended to locate and classify leaks only,
and is not to be used as a direct measure of
mass emission rates from individual sources.

2. Definitions.
2.1 Leak Definition Concentration. The

local VOC concentration at the surface of a
leak source that indicates that a VOC
emission (leak) is present. The leak definition
is an instrument meter reading based on a
reference compound.

2.2 Reference Compound. The VOC
species selected as an instrument calibration
basis for specification of the leak definition
concentration. (For example:lf a leak
definition concentration is 10,000 ppmv as
methane, then any source emission that
results in a local concentration that yields a
meter reading of 10,000 on an instrument
calibrated with methane would be classified
as a leak. In this example, the leak definition
is 10,000 ppmv, and the reference compound
Is methane.)

2.3 Calibration Gas. The VOC compound
used to adjust the instrument meter reading
to a known value. The calibration gas is
usually the reference compound at a
concentration approximately equal to the
leak definition concentration.

2.4 No Detectable Emission. The local
VOC concentration at the surface of a leak
source that indicates that a VOC emission
(leak) is not present. Since background VOC
concentrations may exist, and to account for
instrument drift and imperfect
reproducibility, a difference between the
source surface concentration and the local
ambient concentration is determined. A
difference based on meter readings of less
than a concentration corresponding to the
minimum readability specification indicates
that a VOC emission (leak) is not present.
(For example, if the leak definition in a
regulation is 10,000 ppmv, then the allowable
increase in surface concentration versus local
ambient concentration would be 503 ppmv
based on the instrument meter readings.)

2.5 Response Factor. The ratio of the
known concentration of a VOC compound to
the observed meter reading when measured
using an instrument calibrated with the
reference compound specified in the
application regulation.

2.6 Calibration Precision. The degree of
agreement between measurements of the
same known value, expressed as the relative
percentage of the average difference between
the meter readings and the known
ooncentration to the known concentration.

2.7 Response Time. The time interval
from a step change in VOC concentration at
the input of the sampling system to the time
at which 90 percent of the corresponding final
value is reached as displayed on the
instrument readout meter.

3. Apparatus.
3.1 Monitoring Instrument.
3.1.1 Specifications.
a. The VOC instrument detector shall

respond to the compounds being processed.
Detector types which may meet this
requirement include, but are not limited to,
catalytic oxidation, flame ionization, infrared
absorption, and photoionization.

b. The instrument shall be capable of
measuring the leak definition concentration
specified in the regulation.

c. The scale of the instrument meter shall
be readable to 5 percent of the specified leak
definition concentration.

d. The instrument shall be equipped with a
pump sQ that a continuous sample is provided
to the detector. The nominal sample flow rate
shall be to 3 liters per minute.

e. The instrument shall be intrinsically safe
for operation in explosive atmospheres as
defined by the applicable U.S.A. standards
(e.g., National Electrical Code by the National
Fire Prevention Association).

3.1.2 Performance Criteria.
a. The instrument response factors for the

individal compounds to be measured must be
less than 10.

b. The instrument response time must be
equal to or less than 30 seconds. The
response time must be determined for the
instrument configuration to be used during
testing.

c. The calibration precision must be equal
to or less than 10 percent of the calibration
gas value.

d. The evaluation procedure for each
parameter is given in Section 4.4.

3.1.3 Performance Evaluation
Requirements.

a. A response factor must be determined
for each compound that is to be measured,
either by testing or from reference sources.
The response factor tests are required before
placing the analyzer into service, but do not
have to be repeated as subsequent intervals.

b. The calibration precision test must be
completed prior to placing the analyzer into
service, and at subsequent 3-month intervals
or at the next use whichever is later.

c. The response time test is required prior
to placing the instrument into service. If a
modification to the sample pumping system
or flow configuration is made that would
change the response time, a new test is
required prior to further use.

3.2 Calibration Gases. The monitoring
instrument is calibrated in terms of parts per
million by volume (ppmv) of the reference
compound specified in the applicable
regulation. The calibration gases required for
monitoring and instrument performance
evaluation are a zero gas (air, less than 10
ppmv VOC) and a calibration gas in air
mixture approximately equal to the leak
definition specified in the regulation. If
cylinder calibration as mixture are used, they
must be analyzed and certified by the
manufacturer to be within :L2 percent
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accuracy, and a shelf life must be specified.
Cylinder standards must be either reanalyzed
or replaced at the end of the specified shelf
life. Alternately, calibration gases may be
prepared by the user according to any
accepted gaseous standards preparation
procedure that will yield a mixture accurate
to within ±2 percent. Prepared standards
must be replaced each day of use unless it
can be demonstrated that degradation does
not occur during storage.

Calibrations may be performed using a
compound other than the reference
compound if a conversion factor is
determined for that alternative compound so
that the resulting meter readings during
source surveys can be converted to reference
compound results.

4. Procedures.
4.1 Pretest Preparations. Perform the

instrument evaluation procedures given in
Section 4.4 if the evaluation requirements of
Section 3.1.3 have not been met.

4.2 Calibration Procedures. Assemble and
start up the VOC analyzer according to the
manufacturer's instructions. After the
appropriate warmup period and zero internal
calibration procedure, introduce the
calibration gas into the instrument sample
probe. Adjust the instrument meter readout to
correspond to the calibration gas value.

Note.-If the meter readout cannot be
adjusted to the proper value, a malfunction of
the analyzer is indicated and corrective
actions are necessary before use.

4.3 Individual Source Surveys.
4.3.1 Type I-Leak Definition Based on

Concentration. Place the probe inlet at the
surface of the component interface where
leakage could occur. Move the probe along
the interface periphery while observing the
instrument readout. If an increased meter
reading is observed, slowly sample the
interface where leakage is indicated until the
maximum meter reading is obtained. Leave
the probe inlet at this maximum reading
location for approximately two times the
instrument response time. If the maximum
observed meter reading is greater than the
leak definition in the applicable regulation,
record and report the results as specified in
the regulation reporting requirements.
Examples of the application of this general
technique to specific equipment types are:

a. Valves-The most common source of
leaks from valves is at the seal between the
stem and housing. Place the probe at the
interface where the stem exists the packing
gland and sample the stem circumference.
Also, place the probe at the interface of the
packing gland take-up flange seat and sample
the periphery. In addition, survey valve
housings of multipart assembly at the surface
of all interfaces where leak could occur.

b. Flanges and Other Connections-For
welded flanges, place the probe at the outer
edge of the flange-gasket interface and
sample the circumference of the flange.
Sample other types of nonpermanent joints
(such as threaded connections) with a similar
traverse.

c. Pumps and Compressors-Conduct a
circumferential traverse at the outer surface
of the pump or compressor shaft and seal
interface. If the source is a rotating shaft,
position the probe inlet within 1 cm of the

shaft-seal interface for the survey. If the
housing configuration prevents a complete
traverse of the shaft periphery, sample all
accessible portions. Sample all other joints
on the pump or compressor housing where
leakage could occur.

d. Pressure Relief Devices-The
configuration of most pressure relief devices
prevents sampling at the sealing seat
interface. For those devices equipped with an
enclosed extension, or horn, place the probe
inlet at approximately the center of the
exhaust area to the atmosphere.

e. Process Drains-For open drains, place
the probe inlet at approximately the center of
the area open to the atmosphere. For covered
drains, place the probe at the surface of the
cover interface and conduct a peripheral
traverse.

f. Open-Ended Lines or Valves-Place the
probe inlet at approximately the center of the
opening to the atmosphere.

g. Seal System Degassing Vents and
Accumulator Vents-Place the probe inlet at
approximately the center of the opening to
the atmosphere.

h. Access Door Seals-Place the probe inlet
at the surface of the door seal interface and
conduct a peripheral traverse.

4.3.2 Type II- "No Detectable Emission".
Determine the local ambient concentration

around the source by moving the probe inlet
randomly upwind and downwind at a
distance of one to two meters from the
source. If an interference exists with this
determination due to a nearby emission or
leak, the local ambient concentration may be
determined at distances closer to the source,
but in no case shall the distance be less than
25 centimeters. Then move the probe inlet to
the surface of the source and determine the
concentration described in 4.3.1. The
difference between these concentrations
determines whether there are no detectable
emissions. Record and report the results as
specified by the regulation.

For those cases where the regulation
requires a specific device installation, or that
specified vents be ducted or piped to a
control device, the existence of these
conditions shall be iisually confirmed. When
the regulation also requires that no
detectable emissions exist, visual
observations and sampling surveys are
required, Examples of this technique are:

(a) Pump or Compressor Seals-If
applicable, determine the type of shaft seal.
Preform a survey of the local area ambient
VOC concentration and determine if
detectable emissions exist as described
above.

(b) Seal System Degassing Vents,
Accumulator Vessel Vents, Pressure Relief
Devices-If applicable, observe whether or
not the applicable ducting or piping exists.
Also, determine if any sources exist in the
ducting or piping where emissions could
occur prior to the control device. If the
required ducting or piping exists and there
are no sources where the emissions could be
vented to the atmosphere prior to the control
device, then it is presumed that no detectable
emissions are present. If there are sources in
the ducting or piping where emissions could
be vented or sources where leaks could
occur, the sampling surveys described in this

paragraph shall be used to determine if
detectable emissions exist.

4.3.3 Alternative Screening Procedure. A
screening procedure based on the formation
of bubbles in a soap solution that is sprayed
on a potential leak source may be used for
those sources that do not have continuously
moving parts, that do not have surface
temperatures greater than the boiling point or
less than the freezing point of the soap
solution, that do not have open areas to the
atmosphere that the soap solution cannot
bridge, or that do not exhibit evidence of
liquid leakage. Sources that have these
conditions present must be surveyed using
the instrument techniques of 4.3.1 or 4.3.2.

Spray a soap solution over all potential
leak sources. The soap solution may be a
commercially available leak detection
solution or may be prepared using
concentrated detergent and water. A pressure
sprayer or a squeeze bottle may be used to
dispense the solution. Observe the potential
leak sites to determine if any bubbles are
formed. If no bubbles are observed, the
source is presumed to have no detactable
emissions or leaks as applicable. If any
bubbles are observed, the instrument
techniques of 4.3.1 or 4.3.2 shall be used to
determine if a leak exists, or if the source has
detectable emissions, as applicable.

4.4 Instrument Evaluation Procedures. At
the beginning of the instrument performance
evaluation test, assemble and start up the
instrument according to the manufacturer's
instructions for recommended warmup period
and preliminary adjustments.

4.4.1 Response Factor. Calibrate the
instrument with the reference compound as
specified in the applicable regulation. For
each organic species that is to be measured
during individual source surveys, obtain or
prepare a known standard in air at a
concentration of approximately 80 percent of
the applicable leak definition unless limited
by volatility or explosivity. In these cases,
prepare a standard at 90 percent of the
saturation concentration, or 70 percent of the
lower explosive limit, respectively. Introduce
this mixture to the analyzer and record the
observed meter reading. Introduce zero air
until a stable reading is obtained. Make a
total of three measurements by alternating
between the known mixture and zero air.
Calculate the response factor for each
repetition and the average response factor.

Alternatively, if response factors have been
published for the compounds of interest for
the instrument or detector type, the response
factor determination is not required, and
existing results may be referenced. Examples
of published response factors for flame
ionization and catalytic oxidation detectors
are included in Section 5.

4.4.2 Calibration Precision. Make a total of
three measurements by alternately using zero
gas and the specified calibration gas. Record
the meter readings. Calculate the average
algebraic difference between the meter
readings and the known value. Divide this
average difference by the known calibration
value and mutiply by 100 to express the
resulting calibration precision as a
percentage.
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4.4.3 Response Time. Introduce zero gas
into the instrument sample probe. When the
meter reading has stabilized, switch quickly
to the specified calibration gas. Measure the
time from switching to when 90 percent of the
final stable reading is attained. Perform this
test sequence three times and record the
results. Calculate the average response time.
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