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Executive Summary

Petroleum refineries and their support facilities are complex facilities with hundreds of thousands of sources of air

pollutants. The District currently estimates and tracks emissions from permitted and formally permit exempt soutces.

To ensute a consistent approach to estimating emissions is used by the Bay Area petroleum refineries_and their

support facilities, guidance is required.

Petroleum refineries and support facilities within the Bay Area should estimate and report emissions of criteria e ‘[ Formatted: Indent: Left: 0", First line: 0"
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68.168 reportable accidental air releases resulting from petroleum refinery processes at stationary sources at a
petroleum refinery or support facilitg, -

These guidelines describe the emission estimation methodologies that have been reviewed and approved by the -

Deleted: (2) all air releases from cargo carriers (e.g. ships and
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petroleum refinery including emissions from such carriers while
operating within the District or within California Coastal Waters.§
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District to be used when calculating emissions, outline quality assurance and quality control measures to follow to
ensure quality data, and provide report formats to follow when submitting emission inventories for District and the

public’s review.

By following these guidelines, petroleum refinery and support facility emission inventories should be:

e comprehensive (include all emission activities and sources),

e comparable (follows same conventions and procedures used by all refineries),

e robust (data quality is high and follows proper quality assurance and quality controls procedures),

e verifiable (all documentation required to replicate estimates is maintained and available for review), and

e transparent (methodologies used and rationale are stipulated).



Table of Contents

{ Formatted

{ Formatted

—
[

// { Formatted

// / {Formatted

iiJ /s {Formatted

... [3]
LExecutive SUMMATY .ovvesvessessssssessessisssessessesssessesssssessesses s 19 .. [5] j
// JAF tted [—ﬂ
Section 1: Introduction ettt et et et ettt e et oottt ettt ettt 1 }Formaued - [6]
‘ormatte 17
{ Formatted ... [8]
{ Formatted ... [9]
| [ Formatted (. io])
Fugitive Emission Leak {Formatted .. [11]
: Fugitive Emission Leaks. {
Formatted (. 1121 }
= ‘[Formatted ... [13]
h \[ Formatted 4]
‘[ Formatted [15]
R ‘{ Formatted
J ‘[ Formatted
ASN

(BN { Formatted

\
\\ \ {Formatted

\ \\ {Formatted
AN

W\

\\ \ {Formatted

ARY
\ \\\ \\{ Formatted

AW {Formatted

LURSUAY

LTSRN
\ \\ \\{ Formatted

LRY \{
\\ 1, \| Formatted

e I ey [ [y
NN NN N N | [ | =] =] =
lllllillll
SR ETg CH R WS e i S e i

LY
RS \\{ Formatted

—
N
(=2

=

28 ‘W

G\ {Formatted

—
N
~N

=

Vi
29 iy \{ Formatted

Yy
W \{ Formatted

Section 3.5.6.3 — Coke CalCiing oo

Section 3.5.0.4 = BlOWdOWN SYSIEMS cuumiecensiesseennsbtsesinns e 2

Scction 3.5.6.5 — Vacuum Producing SVSIEMS e 30)
Section 3.6: Flares.................. ettt

= WL IET

Wy \\{ Formatted

31 Wy

=A 0\, \\{ Formatted

Moy
235 Wy \\\{ Formatted

Wiy
37 \\ \\\\\\{ Formatted

SEC,UQH, ,8, ,CE)QILHQ I‘l“leﬁg, I e
\\\ \\‘{ Formatted
Section 3.9: Loading Operations......ceeceueceeece. 7)) [N
*********************************************************** u‘ 1 \\\\ {Formatted
Section 3.10: FUugitive DUSE evveeuusrsieeeiessissieessessisi s iy

A3 \‘“‘\\\\\ Formatted

.| Formatted

e o o ey ey ey o
W | (W W W W W] W] W] N] [N
lllllllill
N @] B =] IR =] S kL] 1=

Formatted

—
w
(<]

[

Formatted

—
[
O

=

‘ i Formatted
\

52 ‘\\m\\\ Formatted

\\u |'( Formatted

Wiy,

lm\ m Formatted

\

Formatted

Formatted

Formatted

iii

0 Formatted

Formatted

(
W
i
i
IR
M\\\ {
55 \\”““‘\ { Formatted
i
(
i
T
i
i
w{

\

\[ Formatted

e e e e e e e e
ﬂﬂgg.gﬂgiﬂﬂi
O V| o N o] v W IN = O
2] 2] @] IR 2] [<2) |2 1= R =] e

\“ || Formatted

—
Ul
-
[y

\Hy”

i ‘“\\n Formatted

\

Wiy
“ww m\\ Formatted

Iy
me Formatted

‘V\w w Formatted

Yy,
ﬂum

| Formatted

Uy, Iy,
“‘\“Mm Formatted

I
Iy, Formatted

iy
“\\\m

Formatted

wmm Formatted

e oy e ey
Q| |G| (G| (o] |jua| (o (ja o) (o
lilllillll
B L] =] X[ <9 B =] =

.. [61]

(
(
(
il
il
‘H\m, \[ Formatted
il
(
(
il
e

um, Formatted

- I621

)



{ Formatted
/

Uy

3 [ Formatted
\

... [113

\
Mgy

Iy Wy

. [69]
/ {Formatted [70]
/ﬁl/ :{ Formatted . [71]
Section 3.13.7: Contractor Operations .. / L, { Formatted .[72]
L DS L /" | Formatted 73]
Scction 3.14: Emission Calculation Spreadshects........... .01 / ) ///{ Formattcd —
- P { Formatted . [75]
- ‘[ Formatted [76]
_ { Formatted 771
"~ { Formatted [78]
~ { Formatted [79]
N N { Formatted -[80]
. N \\\{ Formatted .. [81]
2. | Formatted 821
\ \\\\{ Formatted . [83]
S t\\ . { Formatted [84]
. \1\ \\{ Formatted . [85]
) . N \{ Formatted [86]
\\\\:\\\{ Formatted .. [871
\\\\\\\\\{ Formatted . [88]
7777777777777777777777777777 e \\\\\Q\\\{Formatted [89]
72 \\\“\\\\\\{ Formatted - [90]
\\\\\\\\\\\{ Formatted 911
77777777777777777777777777777777777777777777777777777777777777777777 - \“\\\\\it\\\\{ Formatted . 1921
Wy \{ Formatted .. [93]
,,,,,,,,,,,,,,,,,,,,,, e ;‘—\\\\\\\\t\\\\\{ Formatted [94]
AN { Formatted 951
. \\‘\\\\\\1\\\\\\:\\\\{ Formatted . [96]
76 \\\\\\\\\\\\\\\\{ Formatted .. [97]
********* gy \{ Formatted
76 \\\\\\\\\\1\\\\\\{ Formatted
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 76 \\\\\\t?“\\\\z\\‘{ Formatted .. [100]
i/ \\\\“‘\\\“xi\\\\\\{ Formatted ... [101]
**************************************************** 77‘*\\‘&\1\:\\‘\\\\\ ( Formatted ... [102]
; ‘\‘\\\\\\\i‘\\\ [ Formatted ... [103]
78 ‘\\\hﬁ\\? f\\\\{ Formatted . [104]
777777777777777777777 78 \‘\‘\‘:\\\\f‘\“\{ Formatted . [105]
777777777777777777777777777777777777 g \\\\"“\Q\‘Q\‘\‘\\{ Formatted - [106
\‘l\\‘“\\\\\Q\\\\‘\\\‘{ Formatted . [107
“\‘\\h»\\t 1\ Formatted . [108
82 \‘(\‘\“\:‘k:\\\\\\{ Formatted ]
‘\\‘«1\‘1‘\\\:\\\‘{ Formatted
'1\1‘.““ VQ(\E\\‘\‘\\{ Formatted 1
luuwm'\:\‘[ Formatted 112
" :\«‘
\ ‘H\\

‘\{ Formatted

... [114

Wiy
Wy n{
= Iy, iy | Formatted
.85 '\\\l” Iy

... [115

Iy
\ hy
"u\“‘"“xm Formatted

... [116

Uy

iv Iy iy | Formatted

\
\

... [117

\\
! Formatted

... [118

Wiy, | Formatted
N

... [119

Wy iy

... [120

iy,
I
Mgy

il

.
W“ Iy
(I

... [122

Mgy,
"y, | Formatted

iy
il

... [123

Formatted

Iy
My

0 Formatted
Wiy

(
(
(
(
\‘(“n“u»mm'\[ Formatted
(
(
(
(
(

... [125

Iy
W

um\\‘[ Formatted
I
[ Formatted

... [127]

iy
\wm“‘[ Formatted

... [128]

\\m‘\\,\‘[ Formatted

... [129]

ﬂmm( Formatted

R o o

)




P { Formatted

... [139

. { Formatted

... [140]

... [141

- ‘[ Formatted

... [142

Section 8.1: Public Version and Confidential Version s 85
Scction 8.2: Physical and Digital COPIES wouuussresssinssisssnsssssesssssssssssssssssnssssse s 8
Section 8.3: Bmissions SUMMATIES soueecesssseseessssseesssssessesssssessesssesessssssssssessssnesnn 8
AISONS wovvveessessisssssssseesessss s 8 )
38

88

S { Formatted

... [143

N \[ Formatted

... [144

N { Formatted
N

4

... [145

NN { Formatted
NIN

... [146]

W {Formatted
WY

... [147]

\ W {Formatted
AN

... [148

AN
RS {Formatted
W

... [149

\
BN {Formatted
WA

... [150

AR {Formatted
LTSI

... [151

B \‘\{ Formatted

C.1e21)
(.31
]
( ] j
(101
(1501}
(.51
Section 10.2.1 — Identification of Need fOr REVISION w900 [~--[152]]
oy \{ Formatted [—ﬂ [153]
———————————————————————————————————————————————————————————— 2 \“\\‘\\\{ Formatted [W
777777777777777777777777777777777777777777777777777777777777 91, \\"" { Formatted (1551
el | \‘\\\\\t\\\\\{ Formatted [Wi
Secion 1025 < Adoprion of Resiscd Goietes oo L b L ot 071
0 ;\\\\:\\\{ Formatted [W
*********************************************** \\\‘\\\\:\\\\\\{ Formatted [W
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 9 |\ Formatted (..i60])
.92, |\ Formatted (11611
o \\\\w:‘\‘\\\‘\\\\{ Formatted [W
ffffffffffffffffffffffffffffffffffffffffffffffff A Formatted i)
7777777777777777777777777777777777777777777777777777777777777 97%1\‘\\\\\\‘\\\‘\\\\\\{ Formatted (163
92 'y Formatted
fffffffffffffffffffffffffffffffffffffffffffffffff 2 _—
************************************************ 23 \\\\w\‘\:\\: \\‘\‘\{ Formatted [Tﬂ
g \\\\kl\:\\‘\\\\\\\{ Formatted [%
Appendix A:  Default Emission Factors l‘\*\\wn\i\\\\\:‘\\\{ Formatted —i [16632]
Appendix B:  Emission Calculation Templates ‘.\\x\:‘\l\\\\{ Formatted - [169] :
Appendix C: Quality Assurance Program (Example Outline) \\‘l“\\‘i \\\\\\\\\{ Fo . - [170]
Appendix D:  Emission Inventory Report Format (Approved Format) Wy \\‘\\\\\\\\‘ rmatte C..[171]
IIL:\\Q\\\\\\‘\\\{ Formatted [W
“u\:\\:\\\\\\‘\{ Formatted [ﬁi
\\:‘\\\‘\‘\‘\{ Formatted [Wﬂ
‘:»‘E»(\‘\\\\{ Formatted ... [175]
»:\1:\\\\,\[ Formatted [Wﬂ
w)\(\\\\\\{ Formatted [W
W\[ Formatted [W
| Formatted (190
\‘,\,“[ Formatted [W
\,\\\[ Formatted [Wﬂ
| Formatted (1821
1\[ Deleted: Executive Summary iif [W
( Formatted (i8]




Acronyms, Definitions, and Terms

Accuracy

AP-42

ARB (or CARB)
BAAQMD

Bias

BTU
CAPCOA
CATEF
CEM
CFR

CO

CO;
COze
DSCF
EEPPR
EPA
GHG
HAP
Heavy liquid

1b

LDAR

LOD

NOx

Parametric monitor

PFD
P&ID
PM
PMzs
PMio
ppm
ppmv

ppmw
Precision

Representativeness

QA
QC
SCF
SO,
TAC
TDS
voC

The maximum deviation of a value from its true value.

U.S. EPA AP 42, Compilation of Air Pollutant Ewmission Factors
California Air Resources Board

Bay Area Air Quality Management District

The systematic or persistent distortion of a measurement process which causes error in one
direction (either positive or negative)

British thermal unit

California Air Pollution Control Officers Association
California Air Toxics Emission Factors

continuous emission monitor

Code of Federal Regulations

carbon monoxide

carbon dioxide

carbon dioxide equivalents, usually expressed in metric tons
dry, standard cubic foot

U.S. EPA Emission Estimation Protocol for Petroleum Refineries
United States Environmental Protection Agency
greenhouse gas

hazardous air pollutant

liquids with an jnitial boiling point greater than or equal to 150 degrees Celsius (302 degrees = - { Deleted: ASTM D86 10 percent distillation temperature
Fahrenheit)
pounds

leak detection and repair

limit of detection

oxides of nitrogen

any monitoring device or system tequired by District permit condition or regulation to monitor the
operational parameters of either a source or an abatement device. Parametric monitors may record
temperature, gauge pressure, flowrate, pH, hydrocarbon breakthrough, or other factors

process flow diagram

piping and instrumentation diagram

particulate matter

particulate matter less than 2.5 microns in diameter

particulate matter less than 10 microns in diameter

parts per million

parts per million, by volume

parts per million, by weight

A measure of mutual agreement among individual measurements of the same property usually under
presctibed similar conditions.

The degree in which data accurately and precisely represents a characteristic of a population,
parameter variation at a sampling point, a process condition, or an environmental condition
quality assurance

quality control

standard cubic foot

sulfur dioxide

toxic air contaminant

total dissolved solids

volatile organic compounds

vi



‘ Section 1: Introduction

This guidance document describes methodologies for calculating and reporting petroleum refinery and support facility
emission inventories that have been reviewed and approved by District staff. While alternative methodologies may be
proposed to the District for acceptance, the methodologies set forth in this guidance are presumptively the most
accutate and valid, and so should be used until this guidance is revised to reflect a different methodology.

These guidelines include District staff recommendations made in the District report entitled Refinery Emissions Inventory
Guidelines: An Assessment of EPA Document Emission Estimation Protocol for Petroleun Refineries (dated September 2013).

The District staff report reviewed the document entitled Emission Estimation Protocol for Petrolenm Refineries (version
2.1.1, May 2011) by the staff of the District. The Ewmission Estimation Protocol for Petroleum Refineries (EEPPR) was
prepated by RTI International for U.S. EPA to provide guidance to petroleum refineties on how to calculate emission
inventoties, for the purpose of satisfying EPA’s 2011 information collection request. The EEPPR was revised in
April 2015.

The EEPPR is divided into several chapters covering common emission categories at refineries. Each chapter
contains several options for calculating emissions, and ranks those options in order of preference. Staff reviewed the
chapters to see how the various calculation methods compate to the way the District typically calculates emissions.
For each chapter, staff prepared a summary report and provided recommendations on which method(s) in the
EEPPR, if any, should be used by the District.

These guidelines incorporate staff recommendations as well input from the regulated entities and the public.

Section 2: Overriding Principles

An emission inventory is a compilation of estimates of emission estimates from individual and aggregated activities
and sources. When estimating emissions, not all methodologies are equal nor result in the same quality or reliability of
estimate. Often, there are multiple methodologies that may be employed. However, using a methodology that has a
greater degree of reliability (certainty) of an estimate typically costs more (in time, money, and resources) and may not
be cost-effective if resulting emission estimates are low or a greater degree of certainty is not needed. Typical methods
for estimating emissions compared to their relative costs ate shown in Figure 2.1.
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Figure 2.1 Emission estimation methodologies
(Soutce: Solomon, Emission Inventories, EPA)

As Figure 2.1 shows, source sampling (e.g. source tests, continuous emission monitor, etc.) has the greatest degree of
reliability but also costs the most while extrapolation has the least degtee of reliability but costs the least. From their
inherent nature, the least reliable methods typically overestimate emissions due to the consetvative assumptions made
in their development.

As the purpose of emission inventoties is for accurate emissions rather than a conservative maximum as often used in
permit evaluations, these guidelines require using the most reliable method available and rank methods (shown in
Figure 2.2) accordingly.

Rank 1

Rank 2

St

Rank 3

Increasing

Rank 4

Increasing Reliability of Estimate

Figure 2.2 Emission estimation methodology rankings
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When using the higher ranking emission estimation method, the following overriding principles should be considered
when doing any type of emission calculation:

e Direct measurement is preferable to calculated emissions.

e Continuous measurement is preferable to periodic testing.

e  Periodic source testing should be representative of typical source operation (unless intentionally testing for
atypical conditions). If multiple source tests are available for the same source, source tests covering the
inventory period should be used whenever available unless the soutce test represents atypical operation.

e Emission factors that are based on source testing should be updated as processes change.

e Use default emission factors only when other data is not available. While it is desirable to avoid using default
emission factors, it is impractical to directly measure or test all sources for all pollutants under all operating
scenatios. However, such factors will not capture emission trends over time, due to changing operation.

e When multiple default emission factors are available for a given criteria po]lutant/ toxic air contaminant, use
the following order of preference:

1. CATEF,
2. EEPPR,
3. AP-42.

Emission factors from sources other than those listed above, such as from EPA’s National Emissions

Inventory (NEI), may be acceptable. However, such emission factors should be reviewed and approved by

the District, on a case-by-case basis, and incorporated into the District-approved default emission factors list

“= ‘[Formatted: Indent: Left: 0.56", Space After: 10 pt
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‘ Section 3: Source-Specific Emission Calculation Procedures

The section outlines source-specific guidance for broad categories of emission-producing sources and activities.
However, a petroleum refinery is a complex facility with thousands of activities and hundreds of thousands of
components that may cause emissions. Therefore, it is not practical to list guidance for every activity and/or source
that may emit. Nevertheless, although these guidelines may not provide guidance for a specific emission-producing
activity and/or source, a facility is still required to estimate and report emissions for that activity and/or source. For
those cases, those activities and/or sources, the facility should contact the District’s Engineering Division for
clarification on how to estimate emission. Those activities and/or sources should be identified within the submitted
emission inventory as not covered by these guidelines. If warranted, the procedures of Section 10 (Guidelines
Revision Procedure) may be followed to update the guidelines.

All emission inventories should include estimates of air emissions from activities including from all continuous

intermittent, predictable, or accidental air releases resulting from petroleum refinery processes at stationary sources at
a petroleum refinery ot support facilitv,i

ermanent markers) are

source category unless a relevant refinery can demonstrate, as approved by the District, that a particular TAC cannot

be emitted by that refinery. The District will use the following evidence to demonstrate that a pollutant has been
emitted from a refinery source category:

District data (st

Oofr measurements);

tudies, sampling, «

2. Peer-reviewed published literature by scientific bodies or government agencies such as EPA and CARB;

3. Facility-specific process or equipment data; or

4. _Validated measurement data of similar equipment.

Refineries shall submit proposed speciation data to the District. In a

the proposed data submitted by every refinery and any data the District has collected and shall then apply the
following hierarchy of speciation data, on a per-pollutant basis:

Site-, process-, and cquipment-specific data, reviewed and approved by the Distriet. ‘.
2. Site-, process-, and stream-specific data, reviewed and approved by the District.
3. Site- and stream-specific data, reviewed and approved by the District.
4.

Stream-specific data from similar processes or equipment at other refineries within the same corporate family, reviewed
and approved by the District.

5. Default process- and stream-specific data compiled by the District from Bay Area refinery data, or District sampling.
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If a refinery disagrees with the District’s determination that a TAC may be emitted from the refinery, the refinery may « - - ‘[Formatted: Space After: 2 pt

resent a technical demonstration supporting its position. When evaluating such a technical demonstration for

approval by the District, the District will accept the following technical demonstrations:

1. Jtis not possible for a pollutant to be emitted du to either process chemistry, equipment configuration, or equipment _ < . { Formatted: Font: 10 pt
operation; ot Formatted: Space After: 2 pt, Add space between
2. A previous pollutant demonstration, used as evidence that the pollutant is emitted, is no longer valid; or paragraphs of the same style
ious strati S i is emi invali <~ ~ - Formatted: List Paragraph, Space After: 2 pt, Numbered +
Level: 1 + Numbering Style: 1, 2, 3, ... + Startat: 1 +
A 3 Alignment: Left + Aligned at: 0.25" + Indent at: 0.5"

Refineries and the District may rely on source-specific testing of TAC emissions from refinery sources. In the case of =~ { Formatted: Font: 11 pt

|
|
|
)

a source test that is unable to detect a particular TAC, if the test is based on the lowest limit of detection currently

achievable, as approved by the District, the District will include in the refinery emissions inventoty half of the

approved test’s limit of detection for that particular TAC. Refineries desiring to report lower emissions for a TAC that

is unable to be detected by a source test may (1) demonstrate that the TAC is not present, as described above, or (2

optimize the source test methodology, in consultation with the District to lower the limit of detection, _ - {Formatted: Font: 11 pt

To aid comprehension and implementation, each section contains the following headings with section-specific
information.

Approved Methods

Specifies the Disttict-approved emission estimation methodologies and their ranking in relation to each other.
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can be estimated using a Rank 2 and Rank 4 method, emissions should be estimated using the Rank 2 method).

District-approved default emission factors that may not exist or may differ from one published by either ARB or EPA
are listed with the technical basis in Appendix A.
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Section 3.1: Greenhouse Gas Emissions

continuous, intermittent, predictable, or accidental air releases resulting from petroleum refinery processes at
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40 CFR Part 98.

calculated in a manner consistent with California Air Resources Board requirements as contained in §95113 of the
Mandatory Greenhouse Gas Emissions Reporting Rule.

However, greenhouse gas emissions should be estimated and reported on an individual source basis. When emissions

from multiple sources are aggregated (i.e. using same analyzer, meter, etc.), aggregated emissions may be by
apportioned to individual sources by fuel gas throughput or firing rate.

Regardless of any exemptions (e.g. certain pilot lights, emergency > ortable equipment, marine vessels, rail

cars, etc.) listed in either 40 CFR Part 98 or Tide 17 CCR §95113, refineries should report emissions from sources ot
activities that meet one of the categories listed above.

Therefore, although some information from greenhouse gas inventories submitted to ARB and to EPA may be

replicated in inventories submitted to the District, those inventories are not sufficient by themselves. In some cases

the inventories may differ for certain sources as discussed in the section below.

Approved Methods

Reﬁnenes and support facﬂmes should 1dent1fy \Vlthll’l submitted emissions inventories any source or activity mcluded

1

Deleted: refinery

emissions inventories should include a summary of greenhouse gas emissions from sources not included in that vear’s

Title 17 CCR §95113 report. This will allow a reconciliation of facility-wide greenhouse gas emissions as listed in a - {

Deleted: refinery

District emissions inventory that may differ from the greenhouse gas emissions listed in a Title 17 CCR §95113 reoort.

For sources exempted or not covered in Title 17 CCR Title 17 CCR §95113, greenhouse gas emissions should be

estimated using the highest ranked methodology for which data is available listed in Table 3.1-1.




Table 3.1-1: Summary of Approved Greenhouse Gas Emission Estimate Methodologies

1 Direct measurement (CEM) for both flow rate and gas composition | Stationary fuel combustion sources
Electricity generation and cogeneration units
Hydrogen plants

Marine activities

Rail activities

Loading operations

2 Direct measurement (CEMS) for gas composition Stationary fuel combustion sources
Use of F factors Hydrogen plants

Marine activities
Rail activities

Loading operations

3A Fuel analysis/mass balance Stationary fuel combustion sources
Electricity generation and cogeneration units
Hydrogen plants

Marine activities

Rail activities

Loading operation

3B Soutce-specific stack testing to calculate source specific emission Stationary fuel combustion sources
correlations or factors Electricity generation and cogeneration units
Hydrogen plants

Marine activities

Rail activities

Fugitive emissions

a Default emission factors All

Rank 4 — Default Emission Factors

40 CFR Part 98 Subpart C lists equations for calculating CO, emissions from greenhouse gases using default emission
factors. These equations are acceptable to be used. However, when estimating eisions using these equations, annual
averages (c.g. fuel usages, heat content, carbon content, etc.) should not be used. These calculations should be done
on an hourly basis and if not available, on a daily basis. The reason for doing this is because multiplying an average by

an average may overestimate or underestimate emissions. Although this error may be small for routine operation, this

may not be the case for startup and shutdown activities.

Data Needs and Supporting Documentation
The following data is required to estimate greenhouse gas emissions. The following supporting documentation should

be maintained according to the approved method used to estimate emissions and quality assure emission estimates.

Table 3.1-2: Data Needs and Documentation by Greenhouse Gas Emissions Estimate Method

Direct measurement (CEM) for both flow rate and | Pollutant concentrations Instrumentation records
gas composition pressure, temperature, and moisture
content

Direct measurement (CEMS) for gas composition Fuel usage Fuel records
Use of F factors Flow meter readings
Fuel analysis/mass balance Heat content of fuel Lab analysis

Instrumentation data
Source-specific stack testing to calculate source Throughput Throughput records
specific emission correlations or factors
Default emission factors Production quantities Production records




Reports
Title 40 Code of Federal Regulations Part 98 reports

Title 17 California Code of Regulations Sections 95100 — 95158 reports

Definitions

Greenhouse gas a single air pollutant made up of a combination of the following six constituents: carbon dioxide

nitrous oxide, methane, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, expressed as

CO, equivalent emissions (CO,e)

Key Factors
None
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Equipment leaks (also known as fugitive emissions) occur throughout the refinery or support facility at various

equipment components, including valves, flanges, pumps, compressors, relief valves, etc.

Approved Methods

Fugitive equipment leak emissions shall be estimated by using the highest ranking method for which data is available
as listed in Table 3.2;1.

When using R

Rank Method 3

ot 4 (use of default average emission factors) for non- momtorcd components in hem\

developed throu;

h the Air D

= { Deleted: 1 ]

= »[Deleted: 1 J

- {Deleted: 1
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Default process compositions may be found in Table 2-7 of the
EEPPR.

Correlation Equaﬂons - ‘[ Deleted: Methodologies ]
Rank | Measurement Method or Emission Factor
1 Direct measurement(bagging) | Not necessary - { Deleted: 9 ]
2 EPA Method 21 Cotrelation Equation: - { Formatted Table ]
3 No monitoring; Default average emission > { Deleted: > ]
facility-specific component counts factors?, - N - - - -
7 N - = Defadl == 3 *f* s 2. Sife=; process il IR Deleted: Process-specific, equipment-specific concentrations|
0 monitoring; efault average factors - _specific av i
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default process component counts?, ! . . .| Refinery average stream concentrationsf|
777777777777777777 F 3 Slm.—aﬁd»srrmmfsg eciftcdata; reviewed o Default process compositions®
and approved by the District. -
PP ] Y ) — \\ \‘\ Formatted: Indent: Left: -0.01", Hanging: 0.13", Space
4. Stream-specific data from similar . | After: 0 pt, Don't add space between paragraphs of the same
rocesses or equipment at other refineries [\\\ | style, Line spacing: single, Numbered + Level: 1 +
. . . \ . o
within the same corporate family \\\\\ Numbering Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left +
. - . H . " . u .
reviewed and approved by the District. 1\ Aligned at: 0.43" + Indent at: 0.68", Pattern: Clear

o . W .

5. Default process- and stream-specific data \\{ Deleted: J
compiled by the District from Bay Area \\{ Deleted: 3 ]
refinery data, or District sampling. { Deleted: ]

6. Peet-reviewed published studies on
similar processes, equipment and streams Deleted:
reviewed and approved by the District. /| Process-specific, service-specific concentrationsy

. . . / Process-specific average concentrations
7. Peer-reviewed industry literature on , Refinery average stream concentrationsf
similar processes, equipment and streams, |/ Default process compositions®
. . . /
reviewed and approved by the District.
= { Formatted: Pattern: Clear ]
Notes:
1. The letters represent ranking sublevels. For example, Rank 2a consists of using the correlation equation to estimate the total VOC emissions and using { Deleted: <#>¢ ]
process-specific and equipment-specific process fluid concentration data to estimate speciated emissions. / /{ Deleted: <#> ]
2. Emission inventories shall utilize refinery data and organic compound emission factors developed through the Heavy Liquid Study and apply Dlsmct g N N .
. /; / Deleted: CAPCOA 1999 California Implementation Guidelines for
Estimating Mass Emissions of Fugitive Hydrocarbon 1.eaks at Petrole
also apply District-approved speciation data to estimate equipment leak (“fugitive”) TAC emissions from components handling gas and light liquid streams. [/ / Ft:l;'/i;e:nf T:l;;e I:i/irirggth?é ;; parocarvon Leafks at Lemolcum
3. &r\j’gQAj 999 California lnﬁ/ezregtagan (gﬂzle/fgmjﬂl Ljﬁiﬂdﬁﬂ&]\!ﬂsﬁ Ewmissions of Fugitive Hydrocarbon Leafks at l’egn/guzr Facilities — '[alllej\i 33 Q{gthgi %L leted
4. Jlable A-3 of Appendix A. refinery heavy liquid emission J// - /[ Deleted: 7 ]
Average emission factors for non-monitored heavy liquid components will be updated based on the study results.y, | - { peleted: . )
5. Default process component counts estimated using the multipliers in Table 3.2;2. T'or process units other than those listed in Table 3.2-2, consult with the _ ,{ Deleted: -1 J
Air Districty | ‘

{ Deleted: q




{ Deleted: 7

Heavy Liquid Multipliers®

Process Unit Valves Pumps Pressure Relief Devices Connectors
Crude distillation 1.13 0.93 2.40 1.07
Alkylation (sulfuric acid) 0.00 0.00 0.00 0.45
Alkylation (HF) 0.21 0.62 0.09 0.14
Catalytic reforming 0.22 0.17 0.00 0.16
Hydrocracking 0.47 0.55 0.00 0.37
Hydrotreating/hydrorefining 0.79 0.86 2.00 0.83
Catalytic cracking 1.58 1.00 1.44 1.19
Thermal cracking (visbreaking) 0.53 0.86 5.00 0.83
Thermal cracking (coking) 0.81 0.92 2.00 1.06
Hydrogen plant 0.00 51.43@ 0.00 0.00
Product blending 0.44 1.00 0.38 0.71 "~ { Deleted: Asphal: plant (11857
Sulfur plant 0.88 0.38 1.00 0.39
Vacuum distillation 4.14 6.00 4.00 7.88
Full-range distillation 0.13 0.14 0.25 0.21
Isomerization 0.26 0.56 0.40 0.49
Polymerization 0.23 0.33 233 0.30
MEK dewaxing 0.12 0.34 3.00 0.12
Other lube oil processes 1.99 3.20 3.33 6.74

Notes:

1. Derived using counts listed in EPA’s “Ewission Estimation Protocol for Petroleum Refineries”, Versiong-Jl'able 2-5. —

LS

2. Refineries should use the actual count of heavy liquid pumps in hydrogen plants.

Deleted:

<

{
N \{ Deleted: 2.1.1

Data Needs_and Supporting Documentation

Approved Method

Needed Data

Direct Measurement

Mass emissions

EPA Method 21

Screening date

Speciation 1’. stream setrvice

Lab analyses

Repairbjstory | WorkOrders -
Calibrationgheet | Calibration Gas Certifications -
No monitoring Component inventory LDAR database
facility-specific component counts (type, count)
No monitoring; Component inventory LDAR database

default process component counts

(type, count)

Reports

Definitions

District Regulation 8, Rule 18 annual inventory report
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7| Deleted: q

\,\§ N Approved Measurement Method

Table 3.1-3: Data Needs for Fugitive Emission Estimation
\ MethodsY

i1

NN {Deleted: 4

NN

A \{ Deleted: Supporting

\ { Deleted: Required

' \,\{ Deleted: Fugitive

' [ Deleted: ion

Deleted: s

(
Wy (Deleted: Required
(

'\ \‘\\{ Deleted: T

\\\\\\{ Deleted: S

'\ [ Deleted: v

{
\\\[ Deleted: H
{ Deleted: S




C - Deleted: liquids with an ASTM D86 10 percent distillation
Fahrenheit temperature greater than or equal to 150 degrees Celsius (302
degrees Fahrenheit)
LDAR Leak Detection and Repair
Key Factor. _ — -| Deleted: Assumptions
fKey factors, P!
The following premises are used in this section. _ -~ | Deleted: assumptions
gLLEMISES ar€ used in tis secuon. o ___________ _ P

(D

== ’[ Deleted: Assumption

Correlation Equations | Correlation equations represent mass emissions from entire range of components and operating ranges.

Heavy Liquid Service | Distribution of heavy liquid service components are similar to those jncluded in EPA’s “Emission. | - { Deleted:

Components Estimation Protocol for Petrolenm Refineries”, Version 3 — Table2-5 I { Deleted: 2.1.1
N { Deleted:

) U
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Emissions from storage tanks depend on the storage tank type, tank dimensions and characteristics, stored materials,

and activity.

Emissions should be estimated for

all:

e External floating roof tanks

e Internal floating roof tanks

e Geodesic dome roof tanks, and

e Fixed roof tanks vented to the atmosphere

e Fixed roof tanks vented to a control devicg,

~

Aq

A

Page B

{ Deleted: 2

- { Deleted: s

Emissions from fixed roof tanks that are abated by a combustion-based control device (e.g. thermal oxidizer, furnace,

etc.) should be estimated using the procedures listed here and apply an abatement efficiency to the tank emissions.

Emissions generated by the combustion-based control device should be estimated per the procedures outlined in

Section 34 (Stationary Combustion). _= /[ Deleted: 3
Storage tank emissions should be calculated and itemized for the following emission activities:
Routine:

e Standing losses (emissions occurting through diurnal changes)

e  Working losses (emissions occurting through liquid movement)

e  Stock changes (change of service)

e Tank landings

e Tank degassing

e Tank cleaning
Non-Routine:

e Leaking pontoons

e Non-routine pressure relief device venting
Emission estimates should account for seasonal and stock changes. At a minimum, emissions should be estimated on
a monthly basis and then aggregated on annual basis.
Approved Methods
Storage tank emissions shall be estimated by using the highest ranking method for which data is available as listed in
Table33-1. __— {Deleted: 2
Table 3,5-1: Summaty of Approved Storage Tank Emission Estimate Methods _ | Deleted: 2

Rank | Measurement Method | Application Compositional Analysis Data - {Deleted: Methodologies
1 Direct measurement Covered and vented storage tanks | Constituent concentration and flow rate L ,{ Deleted: Stored material propertics (e:g. ab analyscs, crude assays)
2 Tank-specific modeling! | All petroleum liquid storage tanks | Stored material properties (e.g. lab analyses, crude assays), { Delated — -
= - - | = = Default composition profiles
3 Tank-specific modeling! | All petroleum liquid storage tanks | Default composition profiles
Notes:

dated November 2006.

1. Using the equations listed in Chapter 7.1 (Organic Liquid Storage Tanks) of U.S. EPA’s Compilation of Air Pollutant Emission Factors (AP-42),

13
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When estimating emissions using Rank 2 methodology, the U.S. EPA TANKS software program should not be used

as it is no longer supported and has known issues (e.g. TANKS does-not-treaf temperature-as a-variable for fixed roof —
tank working losses, TANKS does not allow for elevated liquid stock bulk temperature for non-heated tanks, does not
account for liquid heel when computing fixed-roof tank working capacity, etc.). When using Rank 2 methodology, the
equations listed in Chapter 7.1 of U.S. EPA’s Compilation of Air Pollution Emission Factors (AP-42) should be used

directly.

However, although Chapter 7.1 of AP-42 provides default material properties, ambient conditions (temperature, wind
speed, solar insolation), and tank fittings; facilities should use site-specific, tank-specific, and material-specific data
rather than the defaults listed in Chapter 7.1 to the extent specific data are available.

When estimating emissions from tanks subject to the primary and secondary seal requirements of Regulation 8, Rule 5

using the equations of Chapter 7.1 of AP-42, the rim seal loss factors for “tight-fitting seals” listed in the Background

Document (Ewmission Factor Documentation for AP-42 Section 7.1, September 2006) may be used, provided the seals were

in compliance with Regulation 8, Rule 5 seal gap requirements.

Data Needs_and Supporting Documentation

Table 3,3;2 Data Needs and Documentation py Storage Tank Emission Estimate Method,

Stored liquid properties (vapor pressure, APT Crude assays (for crude tanks)
gravity, etc.) and Lab analyses
constituent concentrations

Tank condition/fitting information Installation records
Maintenance records

Turnaround reports_(if turnaround included

installation/modification of a tank)

Stored material throughputs Flow meter or stored material level records
Ambient conditions (temperature, wind speed) | Onsite meteorological records

Stock changes Stock change records

Degassing information Degassing records, soutce test results

Reports
District Regulation 8, Rule 5 reports

Definitions
Crude Assay

77777777777777777777777777777777 R SEERE N Estimate Methodologi
Approved Method Needed Data Supporting Documentation - }\ suimate Methodologiesf]
Direct Measurement Constituent concentration and data Source test results
Tank-specific modeling | Tank type and dimensions Design drawings

_ - ’[ Deleted: uses a temperature of 630 °F rather than

o \[Deleted: ing

Deleted: q
Table 3.2-2: Summary of Data Needs for Storage Tank Emission

W\ | Approved Method

NN -
\\\\\\\\{ Deleted: 2

W
‘i\\\\\{ Deleted: 3

VM

Wy \\{ Deleted: Supporting

\\\\\\{ Deleted: Required

' ( Deleted: ion

' ( Deleted: s

{ Deleted: Required

Item Key Factor
Monthly averages Monthly average emission estimates adequately represent daily changes in temperature, wind speed, and

stored matetials
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Section 3.4: Stationary Combustion

= { Deleted: 3

Stationary combustion emissions occur throughout the refinery or support facility at various combustion sources, - { Deleted: C
including process heaters, boilers, CO boilers, internal combustion engines and combustion turbines.
Approved Methods
Stationary combustion emissions shall be estimated by using the highest ranking method for which data is available as - { Deleted: c
listed in Table 34-1. - { Deleted: 3
Table 3d-1: Summaty of Approved Stationary Combustion Emission Estimate Methods _ ___ _____________ ~ - | Deleted: 5
Rank | Measurement Method Applicability Qualifications - \[ Deleted: s
1 Direct measurement Unlimited CEM,must be District approved, | I { Deleted: S
(CEMfor flow rate and gas composition) | | e { Del and certified
2 Direct measurement B Use with calculated F CEMg must be District approved, — W N \{ Deleted: continuous emission monitoring systems |
(CEM,for gas composition) | factors | Calculated F factor must trend fuel properties®. |\ '\

Use of F factors

GHG, SO,, TAC,
HAP emissions for

3A Fuel analysis/mass balance Fuel analysis must be in sufficient detail for

matetials where the pollutant of interest is not

uncontrolled sources

regulated (e.g. calculating SO, emissions using
regulated sulfur content of CARB diesel
PG&E pipeline quality natural gas, etc.).

Conversion and destruction efficiency must be
supported and District approved.

N\ .
RN \{ Deleted: S

YW {Deleted: D

ARERN

A\ .
[ Deleted: bon

A .
' [ Deleted: 5

\\{ Deleted: and certified.

{ Deleted: )

(D D D D/ | Y W/ W W

- ‘[ Deleted: arc based on gascous fuel usage only and

3B Source-specific stack testing to calculate Unlimited District approved source test representative of
source specific emission correlations or (GHG, TAC, HAP, normal or maximum operation.
factors Criteria Pollutants) Data substitution not allowed!.
4 Default emission factors? Default emission factors geflect fuel tvpe and
Notes:

2. Fuel properties must be determined at a2 minimum of quarterly for each period of F factor calculation.

3. For internal combustion engines, ARB or EPA-certified emissions factors may be used.

— — | Deleted: will not accurately track emissions when fuel source or
quality changes.

L —— ‘[ Deleted: The a

)

Data Needs_and Supporting Documentation

Depending on the approved measurement method used, the following data is required to estimate mass emissions

from stationary combustion sources. The following supporting documentation should be maintained according to the

roved method used to estimate emissions and quality assure emission estimates.
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Table 34-2: Data Needs and Documentation by, Stationary Combustion Emission Estimate Method

Approved Method

Needed Data

CEM data

CEM, certification and periodic accuracy testing,

Deleted: q
Supporting Documentation
The following supporting documentation should be maintained

Del

- Oxygen content
- Flue gas flowrate
- Flue gas moisture content

(if measured on wet basis)

- Flue gas temperature!
- Flue gas pressure!

Spreadsheet with CEM data (pollutant concentrations

oxygen content, flue gas flowrate, moisture content,

according the approved method used to estimate emissions. |
... Data Needs and Supporting ..
byfor.. D jssion Emi
N\
NN \{ Deleted: Required

temperature, pressure),

3... .ocumentation
ry C E; ion Est{ [188]

Spreadsheet with mass emissions,

CEM data

Deleted: Summary of ...EMS.. certification and periodic
testing.

accuracy
... [189]
)
)

Operational parameters

Spreadsheet with operational parameters

- Fuel flowrate
- Fuel temperature
- Fuel pressure

(flowrate, temperature, pressure)

- Higher heating value
- Fuel gas composition

F Factor,

Deleted: ...EM data (pollutant concentrations, oxygen content, flue
gas raw flue gas ...lowrate in SCEM... moisture content in cubic feet
water per cubic feet of exhaust gas... temperature in F or R... pressure
in psia or atmospheres, emission concentration readings in volume %
dry basis, and mass emissions... in Ibs or tons. ... [190]

Deleted: summarized by month, totalized for year, in Ibs or tons
(can be combined with first spreadsheet).

|

{ Deleted: M

(D

Deleted: Summary of ...EMS.. .certification and periodic accuracy
testing.

=
Ned
—

‘\ W
|\ 1 Deleted: s
\

J

Fuel analysis/mass balance

- Fuel temperature

fuel gas composition, conversion or destruction
efficiency used),

W
Del raw fuel gas flowrate in SCFM (dry), percent flue gas
oxygen content (dry), F factor used in dSCF/MMBtu, fuel gas HHV in
\ MMBtu/SCF, moisture content in cubic feet of water per cu

\
[ Deleted: Mass cmissions

\\\\{ Deleted:

summarized by month, totalized for year (can b

... [193]

- Fuel pressure

Spreadsheet with calculated mass emissions,

Fuel properties

Periodic fuel gas analysis?

Stoichiometric analysis,

Destruction data

Documentation of basis for species destruction (if

assuming less than 100 percent emissions of species)

Source-specific stack testing to
calculate source specific

emission cotrelations or factors

Stack parameters

Spreadsheet with stack parameters,

- Oxygen content
- Flue gas temperature
- Flue gas pressure
- Exhaust flowratg,

Spreadsheet with calculated mass emissions,

Qperational parameters?

— =\ My
ARER
Wy

\ .
\{ Deleted:
{ Deleted:
Deleted: f...ctor calculations

\ Wy P

in volume fraction of each component

... [192 ]
J
)

Wiy
L ‘\{ Deleted: for

... [194]
—\ v\

\y«\\ \\\\\{ Deleted: n, including fuel gas composition with the volun{ ... [195]
\
3 \\\\E Deleted: Mass Emissions

)

Wy

-

. \‘\\\\\\\ Deleted: ...aw fuel gas flowrate, fuel gas composition, co( [196]
B \\ \\\\\\{ Deleted: summarized by month, totalized for year (can b{™_ [197]
\\ \\ \\\\{ Deleted: in volume fraction of each component

v\ R

B * \\( Deleted: dara
ANRY .
\\ . \{Deleted.

- Fuel flowrate
-_Fuel temperature
- Fire box temperature

Default emission factors

Operational parameters

- Fuel flowrate

temperature, pressure),

\ \\{ Deleted: raw fuel gas flowrate, emission factors used and
\

... [198]
N \\{ Deleted: summarized by month, totalized for year (can b{™_ [199]

\{ Deleted: Mass Emissions ]
... [200]

... [201]
... [202]

el ||

Deleted: Source O...crational parameters?

' | Deleted: ...of for daily

A\
N { Deleted: including fuel flow, fire box temperature and pre|
N
~~_ (Deleted: T

-_Fuel temperature
- Fuel pressurg,

Spreadsheet with_calculated mass emissions.,
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» \[ Deleted: ...aw fuel gas flowrate, temperature, pressure) ¢("_203]
N ‘{ Deleted: summarized by month, totalized for year (can be(™__ [204]

o ‘[ Deleted: Mass EmissionsY




Fuel properties Periodic fuel gas lab analysis results®
- Higher heating value

™

applicability of the specified default emission factor)

Notes:

1._Required if the refinery has the capability of recording these parameters.

2. _For fuels other than natural gas, CARB diesel, or CARB gasoline

3. All required spreadsheets must be in format that data can be analyzed by the District. , ]

4. Source operating data is a list of key operating parameters that impact source emissions. Emission factors derived during source
tests are only valid if the source test is conducted under conditions representative of normal or maximum operation. Comparison
of the source daily operating data and the soutce operation during the source test will confirm the emission factor results from the
source test are applicable for calculating source emissions. The minimum source operation data is listed. Similarly, source

operating data is required to demonstrate the default emission factors are applicable for calculating source emissions when there

are mote than one default emission factors.

Reports
Regulation 1-522 reports

Definitions
None

F-factor Combustion exhaust gas flow rates can be estimated via calculation

- -

<

that source operation is consistent with the N

Source test Source test results represent emission rates during non-test periods
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o ‘[ Deleted: for
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Section 3.5: Process Vents

Typically, vent gases are collected and routed to a vapor recovery or fuel gas system. This section is for estimating

emissions from vent gasses that are not collected. There ate calculation methods specific to several different process

units.

Approved Methods

- {Deleted: 4 ]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A

Deleted: 4 ]

Catalytic cracking unit emissions shall be estimated by using the highest ranking method for which data is available as

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -

Deleted: 4 ]

Table 3,5.1-1: Summary of Approved Catalytic Cracking Unit Emission Estimate Methods __ — { peleted: 4 )
Rank | Measurement Method Applicability Qualifications T \[ Deleted: Merhodologies ]
1 Continuous gas composition analyzer Unlimited. Provides Monitors must be District approved, I { Deleted: ]
with continuous vent gas flow accurate emission rates -
measurement ‘[ Deleted: and certified ]
2 Continuous gas composition analyzer Use with calculated Monitors must be District approved, I { Deleted: and certified ]
with engineering estimates (g, airblast | eshaust gasflowrat, | O ™~ { Deleter: Caloaed T v o e ol propecies ]
rate, regenerator exhaust gas, etc) S
3 Occasional grab sample with continuous Sampling must be District approved, = { Deleted: I factors ]
vent gas flow measurement or N \[ Deleted: F factor ]
engineeting estimates B \{ Deleted: . Calculated F factor must trend fuel properties! ]
4 Source tests with measured process rates District approved soutce test representative
of normal or maximum operation.
B Source test (PM) and speciation of metal | Metal HAPs/TACs District approved source test representative
HAPs/TAGs within catalyst fines with of normal or maximum operation
measured process rates
5B Default emission factors with measured T T A ‘{ Deleted: Default emission factors are based unit rates and will not
process rates accurately track emissions when as process parameters change

Data Needs_and Supporting Documentation
Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below. The following supporting documentation should be maintained according to the

approved method used to estimate emissions and quality assure emission estimates.

Deleted: Notes:|

Fuel properties must be determined quarterly for each period of F

factor calculation. ... [205]
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Approved Method

Needed Data

Supporting Documentauon N

N

All methods

- {Deleted: 4
" { Deleted: 5

Unit design, process, permitting Piping and Instrumentation Diagrams (P&IDs) \\ \\\
and ancillary equipment Process Flow Diagrams (PFDs) AN

information

{ Deleted: Supporting
N {Deleted: for
[

Emissions measurement method

Unit and method changes, volume

Throughput records

of feed material, coke burn rate

analyzer with continuous
vent gas flow measurement,
measured at discharge point

. S0, CO), |

CEM data

CEMS certification and periodic accuracy testing

- Pollutant concentrations

- Oxygen content
- Flue gas flowrate

-_Flue gas moisture content

- Flue gas temperature!

- Flue gas pressure!

Spreadsheet with CEM data (pollutant concentrations.

s flowrate, moisture content.

temperature, p[CQQU e

analyzer (COM) with
continuous vent gas flow
measurement, measured at
discharge point

PM

Correlation used to derive PM emissions from COM

- ()pacm readings

LOM, certification and periodic accuracy testing

|

= { Deleted: NOx, SO, CO:

Deleted: s

(

Deleted: Required

1

Deleted: Summary of

U U

Deleted: Spreadsheet with raw flue gas flowrate in SCEM, moisture
content in cubic feet of water per cubic feet of exhaust gas,
temperature in F or R, pressure in psia or atmospheres, emis|

.. [207]

\[ Deleted: . ]

{ Deleted:
\{ Deleted: Mass emissions

summarized by month, totalized for year, in Ibs [208]

- Oxygen content
= Flue gas flowrate

- Flue gas moisture content

Spreadsheet with COM data (raw flue gas flowrate,
moisture content, temperature, pressure, opacity

readings, factors used to convert opacity to PM and
mass emissions,

Opacity/PM correlation,

Spreadsheet with calculated mass emlsslong

process rates (if no COM
correlation available)
PN

Source specific emission factor

Process throughput
Operational parameters

parameters—, concentrations spccmted by PM;o
filterable, PM;y condensable, PM; 5 filterable, and
PM,s condensable

conteng tempetamrg Ere S sureL QPQCI

factors used for each PM species, and mass emissions,

1\

Spreadsheet with calculated mass emissiong

process rates
(GHG, VOC, HAPs, TACs)

Source QDCUHC emission factor

Process th roughput
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Deleted: in SCFM,

in cubic feet of water per cubic feet of exhaust gas
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{
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Deleted:

in Ibs or tons

Mass emissions broken down into PMio and PM. .. [209]
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Deleted:

)

Deleted

summarized by month, totalized for year, in Ibs .. [210]

Operational parameters,

Source test (PM) and

speciation of metal
HAPs/TACs within catalyst

Source specific emission factor
Process throughput

Operational parameters

fines with measured process

rates

Catalyst fines metals speciation
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\
\\\\ {

Deleted:

]
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__

flowrate, moisture content, temperature, pressure, \ \ \\ { Deleted: Mass emissions broken down into PMo and PM. . [211]
emission factor used, and mass emissions, \ \\\\ { Deleted: in SCEM
Spreadsheet with calculated mass emission:

P Y \\ \ \\\\\{ Deleted: in cubic feet of water per cubic feet of exhaust gas
Source test report summary with operating data,

concentrations of total PM;o

Catalyst fines speciation repott summary it

Spreadsheet including daily CCU feed in barrels, and

\
\\

calculated mass emissions

Default emission factors

Process throughput

Process throughput records

Notes:

1. Required if the refinery has the capability of recording these parameters

\

2. All required spreadsheets must be in format that data can be analyzed by the District.,
3. Source operating data is a list of key opetating parameters that impact source emissions. Emission factors detived duting source tests
are only valid if the source test is conducted under conditions representative of normal or maximum operation. Compatison of the
source daily operating data and the source operation during the source test will confirm the emission factor results from the source test
are applicable for calculating source emissions. If source operation data is listed, this is the minimum required. Similarly, source
operating data is required to demonstrate the default emission factors are applicable for calculating source emissions.
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None
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Deleted: GHG, VOC, HAPs, TACs:
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Deleted: summarized by month, totalized for year, in Ibs .. [213]
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Deleted: If pdf format is provided, a spreadsheet forma("_ "1214]

\{ Deleted: ]




Definitions

None

Approved Methods
Fluid coking unit emissions shall be estimated by using the highest ranking method for which data is available as listed

- '[ Deleted: Assumptions

J

- {Deleted: 4

J

) /[ Deleted: 4
v - { Deleted:

D Y

Y _ i Del d: 4...2-1: 5 ry of App { Catalytic Cracking Unit
Table 3.5, Emission Estimate Methodologi ... [215]
Rank | Measurement Method Applicability Qualifications / Deleted: ...ust be District approved and certified ... [216]
1 Continuous gas composition analyzer Unlimited. Provides Monitors must be District approved, { Deleted: and certified. Calculated F factor must trend fuel }
with continuous vent gas flow accurate emission rates ,/ | properties'
measurement L,/ ) { Deleted: F factors ]
2 Cf)ntinu@.ls gas co@position ana%yzer Use with calculated Monitors must be District approved, L. { Deleted: . F factor ]
with engineering estimates (e.g. air blast exhaust gasflowrate, | T W B SEEEE SR 7 -
rate, composition monitog) a { Deleted: . Calculated F factor must trend fuel properties! ]
3 Occasional grab sample with continuous Sampling must be District approved, |- ’ { Deleted: Default emission factors are based unit rates and will not }
vent gas flow measurement or /| accurately track emissions when as process parameters change
engincering estimates // Deleted: Notes:|
4 Source tests with measured process rates District approved source test representative /| Fuel properties must be determined quarterly for each period of F
of normal or maximum operation. //// factor calculation. ... [217]
5 Default emission factors with measured I I R e |/ Deleted: 7Table 3.4.1-2: Summary of Data Needs for Fluid
. process rates /| Coking Units]
p Approved Measurement Method W

Data Needs_and Supporting Documentation
Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below._The following supporting documentation should be maintained according to the

v
Table 3.5,2:2: Data Needs and Doc fon by Fluid Coking Unit Emission Estimate Method,
Approved Method Needed Data Supporting Documentation
All methods Unit design, process, permitting and Piping and Instrumentation Diagrams (P&IDs
ancillary equipment information Process Flow Diagrams (PFDs)

proved method used to estimate em s and

Deleted: 4...2-3...: Data Needs and Supporting
Documentation by for ...Iuid Coking Unit Emission Estimate
/ Methods. .. ... [219]
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/ { Deleted: Required
/

;/ /| Deleted: NOx, SOz, CO: ...ontinuous gas composition analyzer
/ /| with continuous vent gas flow measurement, measured at discharge

point.... ... [220]

feed material

Unit and method changes, volume of | Throughput records

Lontinuous gas composition | CEM data

analyzer with continuous - Pollutant concentrations Spreadsheet with CEM data (raw flue gas flowrate, |

LEMS certification and periodic accuracy testing

vent gas flow measurement, - Oxygen content

moisture content, temperature, pressure, emission

i

/{ Deleted: Summary of

Deleted: in SCFM,...moisture content in cubic feet of water per
cubic feet of exhaust gas. .. temperature in F or R... pressure in psia or
atmospheres... emission concentration readings in volume % dry

and mass emissions in Ibs or tons ... [221]

Deleted: ...mass emissions summarized by month, totalized for
yeat, in Ibs or tons (can be combined with first spreadsheet) [~ [222]

/{ Deleted: Mass emissions

measured at discharge point, - Flue gas flowrate concentration readings, and mass emissions)
NOx, SO,, CO - Flue gas moisture content Spreadsheet Wit}yrﬁngggﬁeﬁmissﬁioﬁnsv

-_Flue gas temperature!

- Flue gas pressure!

/
/ { Deleted: PM:
avs

Lontinuous gas composition | COM data

Correlation used to derive PM emissions from COM
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Del d: Summary of ...OE...S ... [223

Deleted: in SCEM,... moisture content in cubic feet of water per
cubic feet of exhaust gas... temperature in F or R... pressure in psia or
atmospheres. .. opacity readings,..., factors used to convert opacity to

analyzer (COM) with - Opacity readings LOM, certification and periodic accuracy testing PM and mass emissions in Ibs or tons ... [224]
continuous vent gas flow = Oxygen content Spreadsheet with COM data (raw flue gas flowrate, | Deleted: Mass emissions broken down into PMip and PMas, each
measurement, measured at - Flue gas flowrate moisture content, temperature, pressure, opacity /| showing both the filterable portion and the condensable portion
i i - Flue gas isture content i i - — -
dl)SCharge point l-l_uL ")l\’ mot Hr(_((m cn readmg@_‘ faCt(?rS used to convert OP:?Cle to PM, ; Deleted: ...ith calculated mass emissions summarized by month,
PM Opacity/PM correlation, ____ __ | Spreadsheet with calculated mass emissions, L totalized for year, in Ibs or tons (can be combined with first
spreadsheet) ... [225]




Approved Method

Needed Data

Supporting Documentation

s { Deleted: Required

process rates (if no COM
correlation available)
PN

Process throughput
Operational parameters,,

Source test report summary with operating

parameters?, concentrations speciated by PMio
filterable, PM;y condensable, PM; s filterable, and

PM, 5 condensable.

- { Deleted: PM:

_ — -| Deleted: Mass emissions broken down into PMi and PMas, each
showing both the filterable portion and the condensable portion

Basis for emission factors,

content, temperature, pressure, opacity readings,

factors used for each PM species, and mass
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g - /{ Deleted: used in emission calculation
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N
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GHG, VOC, HAPs, TACs:
(Source tests)

Source specific emission factor

Process throughput

Source test report summary with operating data,
concentrations speciated by HAP/TAC.
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N~
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N ‘[ Deleted: summarized
N

Operational parameter,

N
\ { Deleted: for
\

Spreadsheet including daily fluid coking unit feed in
barrels, maximum and minimum flowrate for the
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combined with first spreadsheet).
N

\ \\{ Deleted: Mass emissions

S

N
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\ SN

Spreadsheet with calculated mass emissions,
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-\ { Deleted: inscrM
VAN

GHG, VOC, HAPs, TACs:
(Default emission factors)

Operational parameters

drum coke and water mass, the mass of steam
generated, coke drum overhead temperature, the
default emission factor used, and mass emissions
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\
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Spreadsheet with calculated mass emissions,
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v

Notes:

1. Regquired if the refinery has the capability of recording these parameters

2. All required spreadsheets must be in format that data can be analyzed by the District,

3. Source operating data is a list of key operating parameters that impact source emissions. Emission factors derived during source tests
are only valid if the source test is conducted under conditions representative of normal or maximum operation. Comparison of the
source daily operating data and the source operation during the source test will confirm the emission factor results from the source test
are applicable for calculating source emissions. If source operation data is listed, this is the minimum required. Similarly, source
operating data is required to demonstrate the default emission factors are applicable for calculating source emissions.

. ' | Deleted: summarized by month, totalized for year, in Ibs or tons
Y (can be combined with first spreadsheet)

\
N N { Deleted: Mass emissions

: N Deleted: summarized by month, totalized for year, in Ibs or tons
N | (can be combined with first spreadsheet).

Deleted: If pdf format is provided, a spreadsheet format must
accompany the submission.
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Definitions
None
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Approved Methods

Fluid coking unit emissions shall be estimated by using the highest ranking method for which data is available as listed

in Table 3,5.3-1
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Deleted: 4....3-1: S ty of App. d Delayed Coking Unit
Ei Estimate Methodologi ... [226]
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, // // /[ Deleted: . Calculated F factor must trend fuel properties!
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| 4 Deleted: Default emission factors are based unit rates and will not

)
)
)
)
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{

y // /| accurately track emissions when as process parameters change
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9 Deleted: Notes:q
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Rank | Measurement Method Applicability Qualifications
1 Continuous gas composition analyzer Unlimited. Provides Monitors must be District approved,
with continuous vent gas flow accurate emission rates
v measurement
2% _ | Occasional grab sample with continuous | | Sampling must be District approved, =
vent gﬁs ﬂOW measurement or
engineering estimates
% | Source tests with measured process rates | | District approved source test representative
of normal or maximum operation.
_ | Default emission factors with measured | R
. process rates

Fuel properties must be determined quarterly for each period of F

factor calculation. ... [229]
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Data Needs_and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below._The following supporting documentation should be maintained according to the

pproved method used to estim:

Table 3,5.2:2: Data Needs and Documentation py Delayed Coking Unit Emission Estimate Method]
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Table 3.4.3-2: Summary of Data Needs for Delayed Coking Units
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atmosphetes... emission concentration readings) in volume % dry
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/
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- Flue gas flowrate
- Flue gas moisture
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moisture content, temperature, pressure, emission
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/
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concentration readings),

Deleted: Mass emissions broken down into PMjo and PMas, each

content

showing both the filterable portion and the condensable portion

)
)
]
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Deleted: Summary of ...OE...S ... [233]
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discharge point
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- Flue gas flowrate

- Flue gas moisture
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content

D
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content, temperature, pressure, opacity readings, factors

atmosphetes. .. opacity readings, factors used to convert opacity to PM
and mass emissions in Ibs or tons ... [234]

used to convert opacity to PM and mass emissions,
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Spreadsheet with mass emissions,
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Process throughput
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-
-
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Deleted: Mass emissions broken down into PMio and PMzs, each
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Basis for emission factors used in emission calculation

)
}
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content, temperature, pressure, opacity readings, factors

Deleted: in SCEM... moisture content in cubic feet of water per
cubic feet of exhaust gas... temperature in F or R... pressure in psia or

used for each PM species, and mass emissions,

atmospheres. .. opacity readings, factors used for each PM species, and

Spreadsheet with mass emissions (for each PM species),

mass emissions in lbs or tons.

Source tests

(GHG, VOC, HAPs, TACs), |

Source specific emission factor

Source test report summary with operating data,
concentrations speciated by HAP/TAC

\‘[ Deleted: summarized ...for each PM species) by month, ¢
- { Deleted: : (Source tests)

.. [237]

Basis for emission factors used in emission calculation
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Approved Method Needed Data Supporting Documentation | _ - { Deleted: Required
- Bulk coke bed density Spreadsheet including daily feed, maximumand I { Deleted: in barrels
- Internal height of coking | minimum flowrate for the day, stack gas flowrate, | -
unit moisture content, temperature, pressure, emission factor | { Deleted: in SCFM
- Coke drum outage used, and mass emissions, | ‘[ Deleted: in cubic feet of water per cubic feet of exhaust gas
- \‘f ater height Spreadsheet with calculated mass emissions, ﬁ\ \\ O { Deleted: in F or R
- Temperature of vessel N —
- N \{ Deleted: in psia or atmospheres
overhead line N
- Number of decoking \ \{ Deleted: in Ibs or tons.
Q@ Deleted: summarized by month, totalized for year, in Ibs or tons
Default emission factors Emission factor (can be combined with first spreadsheet).

(GHG, VOC, HAPs, TACs), |

roughput

Operational parameters,

- Bulk coke bed density

- ‘[ Deleted: : (Default emission factors)

— ‘[ Deleted: Mass emissions

- Internal height of coking
unit

- Coke drum outage

- Water height

- Temperature of vessel
overhead line

cvcles

Deleted: summarized by month, totalized for year, in Ibs or tons
(can be combined with first spreadsheet).
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Notes:

1

Required if the refinery has the capability of recording these parameter:

2.
3.

All required spreadsheets must be in format that data can be analyzed by the District.,
Source operating data is a list of key operating parameters that impact source emissions. Emission factors derived during source tests

are only valid if the source test is conducted under conditions representative of normal or maximum operation. Comparison of the
source daily operating data and the source operation during the source test will confirm the emission factor results from the source test
are applicable for calculating source emissions. If source operation data is listed, this is the minimum required. Similarly, source
operating data is required to demonstrate the default emission factors are applicable for calculating source emissions.

Deleted: If pdf format is provided, a spreadsheet format must
accompany the submission.
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Section 3.5.4 — Catalytic Reforming Units - {Deleted: 4
Approved Methods
Catalytic reforming unit emissions shall be estimated by using the highest ranking method for which data is available
aslisted in Table 35.4-1. _ — { Deleted: 4 )
_ { Deleted: 4 )
Table 3,5.4-1: Summary of Approved Catalytic Reforming Unit Emission Estimate Methods, ) - { Deleted: ol ]
7777777 — ——— ———— e —_— » ologies
+ | Rank | Measurement Method Applicability Qualifications o ck
1 Source tests with measured process rates District approved source test representative of { Deleted: 1 (... [238] }
normal or maximum operation, - '[ Deleted: .
& _ | Default emission factors with measured | ] Default emission factors, _ ___________ -~ { Deleted: 5
. process rates | =
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N Deleted: are based unit rates and will not accurately track emissions
N

N when as process parameters change

~
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Deleted: Notes:|
Fuel properties must be determined quarterly for each period of F
factor calculation.

... [239]




Data Needs_and Supporting Documentation
Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below. The following supporting documentation should be maintained according to the

d u
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Table 3.4.4-2: Summary of Data Needs for Catalytic Cracking

Source tests with measured or

Source specific emission factor

calculated process rates
(VOC, HAPs, ” )

Process throughput

Operational parameters

Approved Method Needed Data Supporting Documentation \\\ . Reforming Units|
All methods WUnit design, process, permitting and __ | Piping and Instrumentation Diagrams | 1\ | Approved Measurement Method ... [240]
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Approved Methods

Sulfur recovery plant emissions shall be estimated by using the highest ranking method for which data is available as
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Rank | Measurement Method Applicability Qualifications o \[ Deleted: ologies
1 Continuous gas composition analyzer Unlimited. Provides Monitors must be District approved, I { Deleted:
with continuous vent gas flow accurate emission rates I~< -
measurement \{ Deleted: and certified
2 Continuous gas composition analyzer Use with calculated | Monitors must be District approved, I { Deleted: calculated F factors
with eggmeermg esmates' for ﬂ()\.\' ratey | flow rates . — ~ | Deleted: and certified. Calculated F factor must trend fuel
3 Occasional grab sample with continuous Sampling must be District approved,, | ~_ | properties!
RS
vent gas Aﬂow measurement or N \[ Deleted: (e, I factor)
engineering estimates NN roted
. 0 0 0 \ H
4 Source tests with measured process rates District approved source test representative \{ Deleted: .
of normal or maximum opetation. { Deleted: Calculated F factor must trend fuel properties!
5 | Default emission factors with measured R |~ — 1 Deleted: Default emission factors are based unit rates and will not
. process rates accurately track emissions when as process parameters change
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Deleted: Notes:q

Fuel properties must be determined quarterly for each period of F
factor calculation. ... [241]




Data Needs
Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below. The following supporting documentation should be maintained according to the

roved method used to estimate emissions and quality assure emission estimates.

Deleted: q

Aggroved Method Needed Data SuPPOI'ﬁ-“g Documentation j\:\ N Table 3.4.5-2: Summary of Data Needs for Sulfur Recovery Plants|
T B n R R . - R RO Approved Measurement Method

Unit Information One Time: Unit Design, Process, Piping and Instrumentation Diagrams \\\ N
Permitting and Ancillary Equipment Process Flow Diagrams W \\[ Deleted: 4 J
Information \\\\{ Deleted: 3 ]
One Time: Selected Emissions Calculation spreadsheet \ { Deleted: Requircd for ]
Measurement Method ' Deleted
Annually: Unit and Method Changes, | Work orders/ capital expenditure requests { eleted: s ]

Volume of Feed Material Turnaround reports
Throughput records
Continuous gas composition CEM data CEM certification and petiodic accuracy
anal h continuous vent gas - Pollutant concentrations testing
flow measurement, measured at - Oxygen content
discharge point = Flue gas flowrate Spreadsheet with CEM data (raw flue gas
(SO7) - Flue gas moisture content flowrate, moisture content, temperature
- Flue gas temperature! pressure, emission concentration readings), | _ - { Deleted: Lab analysis reports ]
- Flue W&M}v == '{ Deleted: Feed Stream(s) Hydrocarbon content ]
Continuous gas composition CEM data CEM certtification and petiodic accuracy
analyzer with engineering estimate - Pollutant concentrations testing
for flow rate = Oxvygen content
- Flue gas moisture content Spreadsheet with CEM data
= Flue gas temperature! Sulfur plant feed records
- Flue gas pressure! Sulfur plant burner oxygen records

Feed H-S flow rate and concentration
Air or oxygen feed rate to sulfur plant
burner

Quantity of recovered sulfur

Operational records

Engineering calculation (GHG) Feed Stream(s) Hvdrocarbon content, | Lab analysis reports, o= ‘[ Deleted: Mass emissions ]
Soutce tests with measured or Speciated emission factors Source tcst. reports = \[ Deleted: Calculation spreadshects ]
calculated process rates Process throughput Lab analysis reports

(CO, NOx, VOC, HAPs, TACs) Operational parameters, | Throughput records I { Deleted: Speciated emission factors ]

Calculation spreadsheets, = ‘{ Deleted: Lab analysis reports]
Default emission factors Default emission factors Calculation spreadsheets Source test reports
(CO, NOx, VOC, HAPs, TACs) Process throughput Throughput records
Operational parameters Operational records
Notes:

1. Regquired if the refinerv has the capability of recording these parameters
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None

M 7777777777777777777777777777777777777777777777777777777777 = /[ Deleted: Assumptions ]
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Approved Methods

Hydrogen plant vent emissions shall be estimated by using the highest ranking method for which data is available as

listed in Table 3.4.6.1-1.
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Rank | Measurement Method Applicability Qualifications T \[ Deleted: ologic
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v process rates accurately track emissions when as process parameters change

Data Needs_and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below. The followin

g suppotting documentation should be maintained according to the

a
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pproved method used to estimate emissions and quality assure emission estimates.
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Deleted: Notes:q
Fuel properties must be determined quarterly for each period of F
factor calculation.

... [243]

| Deleted: 9

Table 3.4.6.1-2: Summary of Data Needs for Hydrogen Plant
Vents

-\
Approved Method Needed Data Supporting Documentation A\ [ Approved Measurement Method ... [244]
All methods Wnit design, process, permitting and | Piping and Instrumentation Diagrams \Q\\ \\{ Deleted: 4
ancillary equipment jnformation Process Flow Diagrams j\Q W \{ Deleted: 3
B IR
1 \
wnitandynethod Changes, _____ __ | . -\ { Deleted: Required for
Hydrogen production Hydrogen production records \‘w\ R
7777777777777777 T 7 - D T I \ "
Throughput records iy \{ Deleted: s
Source tests with measured or Source specific emission factor Source test reports "“‘\{\\\\\‘\{ Deleted: One Time:
~alculates ~, nteq 70 o ~+1 P analveic re Q Iy
L‘l}LLll:ltL(? P rf)L rates ] Hy drw.mn production Lab analysis reports Q\\\\ { Deleted: D
(GHG, VOC, HAPs, TACs) Operational parameters, | Through ’EU‘LC‘,"'&]S 77777777777 W A
Operational parameters \‘\\\ \{ Deleted: P
Calculation spreadsheets Uy \\\\\ { Deleted: P
[
\ \x\\\\\\{ Deleted: A
Vi
Reports ) \\\\\\\{ Deleted: E
None || ( Deleted: 1
Vil {
. . .| Deleted: Annually:
Definitions bt y
None i \{ Deleted: M

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% |
None 3 "(
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Section 3.5,6.2 — Asphalt Plant Vents

Approved Methods

Asphalt plant vent emissions shall be estimated by using the highest ranking method for which data is available as

listed in Table 3,5.6.2-1.

Table 3,5.6.2-1: Summary of Approved Asphalt Plant Vent Estimate Methods

= {Deleted: 4

{Deleted 4

{ Deleted:

/{ Deleted: ologic
{ Deleted:

{ Deleted: and certified

Rank | Measurement Method

Applicability

J// Deleted: and certified. Calculated F factor must trend fuel
/ / properties!

with engineering estimates (for vent gas
flow rate),

1 Continuous gas composition analyzer Unlimited. Provides Monitors must be District approved,
with continuous vent gas flow accurate emission rates
measurement

2 Continuous gas composition analyzer v Monitors must be District approved,

//// /[ Deleted: (c.g, F factor)

4 /[ Deleted: Calculated F factor must trend fuel properties!
/

3 Occasional grab sample with continuous
vent gas ﬂOW measurement or
engineering estimates

Sampling must be District approved.

7 accurately track emissions when as process parameters change

)
)
)
)
)
)
/// / /{ Deleted: Use with calculated F factors ]
}
)
)
|

/ P . .
)0 { Deleted: Default emission factors are based unit rates and will not
/

/| Deleted: Notes:

0 Fuel properties must be determined quarterly for each period of F

4 Source tests with measured process rates

District approved source test representative
of normal or maximum operation.

7 /" | factor caleulation. ... [245]

Iy Deleted: §

5 Default emission factors with measured
process rates

Data Needs_and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summatized below. The following supporting documentation should be maintained according to the

roved method used to e

1y g
I/ /| Table 3.4.6.2-2: Summary of Data Needs for Asphalt Plant Vents
/ ,/ Approved Measurement Method ... [246]
{ Deleted: 4

) //{ Deleted: 3

,///{ Deleted: Required for
) / / / { Deleted: s
” /// ) {Deleted One Time:
/// { Deleted: D

Annroved Measurement Method Needed Data

All methods

/ / { Deleted: P
“_ { Deleted: P
{Deleted A

rate,

‘[Deleted E
‘\\\ {Deleted i

Source tests with measutred or

Speciated emission factors

Calculation spre: 1({ heets

Dcmult em'

S Throughput
(PM, VOC, HAPs, TACs)

Throughput records

Calculation spreadsheets

N { \\\ N \{ Deleted: Annually:

\\‘\ W { Deleted: C

\\\\ \

‘\\u \ .
0 \{ Deleted:

Reports
None

Definitions
None
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‘\m{ Deleted: P
\\\\"\\,{ Deleted: T
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Approved Methods

Coke calcining emissions shall be estimated by using the highest ranking method for which data is available as listed in

- {Deleted: 4

) L) U )

Table35.6.3-1. __— { Deleted: 4
v o == { Deleted:
Table 55.6.5-1: Summaty of Approved Coke Calcining Emission Estimate Methodologies_ _ __ _ _ _ _ ________ — —— {Deleted: +
Rank | Measurement Method Applicability Qualifications
1 Continuous gas composition analyzer Unlimited. Provides Monitors,must be District approved, |- { Deleted:
with continuous vent gas flow accurate emission rates S~ \[ Deleted: and certificd
measurement
2 Continuous gas composition analyzer Use with calculated F Monitors must be District approved, - { Deleted: and certified
with engineering estimates (e.g., I factor) | factors Calculated F factor must trend fuel
properties!
3 Occasional grab sample with continuous Sampling must be District approved.
vent gas flow measurement or Calculated F factor must trend fuel
engineering estimates properties!
4 Source tests with measured process rates District approved soutce test representative
of normal or maximum operation.
5 Default emission factors with measured N S N s EaEma. - ‘{ Deleted: Default emission factors are based unit rates and will not
process rates accurately track emissions when as process parameters change
Notes:
1. Fuel properties must be determined quarterly for each period of F factor calculation.

Data Needs and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summarized below. The followin

g supportting documentation should be maintained according to the

approved method used to estimate emissions and quality assure emission estimates

p =

Deleted:

/| Table 3.4.6.3-2: Summary of Data Needs for Coke Calcining

// Approved Measurement Method

,/ {Deleted: 4

/
,/ / {Deleted: 3
s
97 { Deleted: Required for
Vs

Approved Method

/¢ /{ Deleted: One Time:

All methods

o { Deleted: D

- Af:, {Deleted: P

Thermal oxidizer fuel flow records

SN ‘[ Deleted: P

\ ~
\t\ Vs ‘[Deleted: A
WA N

Source tests with measured or

Speciated emission factors

calculated process rates Throughpu,

(HAPs, TACs)

Source test reports

Lab analysis repotts

Calculation spreadsheets

i\
\K\\\E\\\‘{ Deleted: |
W {Deleted: 1
AN

on factors

Default em

(HAPs, TACs) Throughput

Default emission factors

Calculation spreadsheets

N \\\{ Deleted: Annually:

\\{ Deleted: M

Reports
None

Definitions
None

28

{ Deleted: C

Deleted:

\

) { Deleted: Work orders/ capital expenditure requests

\ My, Turnaround reports

\

11, Deleted: C

W
\
\

|
\‘\\‘:{ Deleted: P
““ {

11, Deleted: T

"
\

Deleted: O

\
\

\

N { Deleted: .
N

{ Deleted: Mass emissions

\{ Deleted: Assumptions

O U . U




] - {Deleted: 4

Approved Methods

Blowdown systems may be either “controlled” or “uncontrolled”. Gases from “controlled” blowdown systems are

routed to either: recovery, a fuel gas system, or a flare. Gases from “uncontrolled” blowdown systems are vented to

atmosphere. Emissions from “controlled” blowdown systems are accounted for in other sections.

- {Deleted: B

- {Deleted: 4

(N )

- {Deleted: 4

refinery feed}) with measured process rates

Rank | Measurement Method Applicability - \[ Deleted: ologics
1 Continuous gas composition analyzer (with | Unlimited. Provides I { Deleted:
continuous vent gas flow measurement) accurate emission rates I~< -
2 Continuous gas composition analyzer (with | | \{ Deleted: and certificd
. . S (e ~— -
engineering estimates), NN { Deleted: Use with calculated F factors
3 Occasional grab sample with continuous ﬁ\ N S \{ Deleted: must be
vent gas flow measurement or engineerin, N
g g g W\ Deleted: and certified. Calculated F factor must trend fuel
estimates N -
. S - V., | properties!
4 Source tests with measured process rates District approved source test representative NS
" : N \{ Deleted: (c.g., F factor)
of normal or maximum operation, W
5 Default emission factors (based on total i T | \\{ Deleted: must be

Calculated F factor must trend fuel properties!

Notes:

1. JTable 5-12 (Default Emission Factors for Blowdown Systemeg, U.S. EPA Emissionsgistimation Protocol for Petroleum Refineries, April 2015

) \\ \ { Deleted:
N

\
\\ \ {Deleted:A
\

Data Needs_and Supporting Documentation
Depending on the approved measurement method used, the data required to estimate mass emissions from the

process vent is summatized below. The following supporting documentation should be maintained according to the

pproved method used to estimate emissions and quality assure emission estimates.

a]
\mxae s w—— s ———— T, N S ——— s ——— - Wy =
S

Table 3.5,6.4;2 Data Nee.

LYY

N accurately track emissions when as process parameters change
"\

\
W \{ Deleted: Default emission factors are based unit rates and will not
\

WA {Deleted: 2
W\

Deleted: <#>Fucl properties must be determined quarterly for

W
\\\\{ each period of F factor calculation.§

' ( Deleted: <i>), Us.

N { Deleted: <#>Estimation Protocol
N

o e JC A A U . A U U L L

Approved Method

Needed Data

Supporting Documentation

N\ Deleted:

All methods

Event information

composition, volume

Disposition of blowdown

‘\\\ N Table 3.4.6.4-2: Summary of Data Needs for Blowdown Systemsf
§§ \\ . Approved Measurement Method ... [248]

Wy .
\ [ Deleted: 4

Continuous gas composition analyzer
(with continuous vent gas flow measurement)

Gas composition

Vent gas flow rate

Composition analyzer records
Vent gas flow rate records

ARY .
! ( Deleted: 5

\\{ Deleted: Required for

Continuous gas composition analyzer
(with engineering estimates)

Gas composition
E factor

Composition analyzer records
F factor calculation

{ Deleted: s

J
)
)
J

Occasional grab sample

(with continuous vent gas flow measurement)

Gas composition

Vent gas flow rate

Lab analysis results
Vent gas flow rate records

Occasional grab sample

Gas composition

Lab analysis results

+ | (with engineering estimates) F factor F factor calculation
Source tests or process calculations with Source test results Spreadsheet with calculated mass emissions " Deleted: 9
measured or calculated process rates Speciated emission factors Lab analysis reports, source test reports N Event Information, Composition and Volume of Blowdown,
(VOC, HAPs, TACs) \ Disposition of Blowdown. §
- — = AR Total Refinery Feed.
Default emission factors Total refinery feed! Refinery feed records v (o Fehmery Tee
Notes: \\{ Deleted: Mass emissions
s Tl 5 19 f o ) e - . R . - o
1. Per Table 5-12 of the EPPR, total refinerv feed is required to estimate emissions using default emission factors \{ Deleted: Calculation spreadsheet
Reports
None
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Definitions
None

{ Deleted: Assumptions
{Deleted 4

None / { Deleted: 4 )
/
o '( Deleted: « )
~1 S 11
Section 3.5,6.5 — Vacuum Producing Systems ____________________________________ /[ Deleted: ofogies )
A J Method / ,/{Deleted ]
rove ethods 1"
‘PP K L . i . . . . ,/ ,/ , { Deleted: and certified ]
Vacuum producing system emissions shall be estimated by using the highest ranking method for which data is /
, // / / { Deleted: Use with calculated F factors ]
available as listed in Table 3,5.6.5-1. )
7777777777777777777777777777777777777777777777777 // r/ / { Deleted: and certified. Calculated F factor must trend fuel }
/ /’ /1| properties!
Table 3,5.6.5-1: Summary of Approved Vacuum Producing System Emission Estimate Methods, i ,/ { Deleted: (e, I facton) )
Rank | Measurement Method Applicability Qualifications ) 1 { Deleted: ]
. . ) - /o .
1 Continuous gas composition analyzer Unlimited. Provides Monitors must be District approved, W
(with continuous vent gas flow accurate emission rates //u/////{ Deleted: Calculated F factor must trend fuel properties! ]
measurement) s 11/ | Deleted: Default emission factors are based unit rates and will not
2 Continuous gas composition analyzer Y Y Monitors must be District approved, = J/"/;/ /’ accurately track emissions when as process parameters change
(with gngineering estimate_s), _ A e / /'] Deleted: Notes:]
3 Occasional grab sample with continuous Sampling must be District approve " /] Fuel properties must be determined quarterly for each period of F
gt P pling PP «____|ls prop: q y P
vent gas flow measurement or / ,,/ factor caleulation. ... [250]
engineering estimates ! /’ Deleted: 9
4 Source tests with measured process rates District approved source test representative I/ | Table 3.4.6.5-2: Summary of Data Needs for Vacuum Producing
of normal or maximum operation. 12— i)’“fmsﬂjiM Method
T E d/ t Met
5 Default emission factors with measured . - T s pi o CPprovec Veasurement Vet ... [251]
v process rates { Deleted: ¢
{Deleted 3

Data Needs and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from the
process vent is summarized below. The following supporting documentation should be maintained according to the

‘mnroved method used to estimate emiss

ions and quality assure emission estimates.

// { Deleted: Required for
{Deleted Blowdown
/
1 ,/// {Deleted s

r/’

{ Deleted: D

Armroved Method

/7
pi { Deleted: .

All methods

Ancﬂlary Equlpment Information,

/ / {Deleted Annually:
g/ { Deleted: M

Wnit and ygmethod changes, gnantity of
vacuum unit feed, yentgas and/or

cpndensed liquid composition.

Throgghgut records

Lab analysis reports

~
ad

j - { Deleted: c
\[Deleted Q

Source tests, samples, ot process

Speciated emission factors

calculations with measured ot

Throughput

calculated process rates

Operational parameters,

Source test reports
Lab analysis reports

\
\‘N\\\\\ \ \{ Deleted: Work orders/ capital expenditure requests|

‘;‘ \\\t \\ Turnaround reports
,\\

AR { Deleted: vV
\

(VOC, HAPs, TACs) \ \\\\ ( Deleted: U
Default emission factors Default emission factor Calculation spreadsheets L {Deleted E
Vg
VOC Throughput \\ {
Deleted: v
II:C‘POITS ‘} \\\{ Deleted: G
one “\
‘\\\{ Deleted: C
Definitions \{ Deleted: 1.
None “‘{ Deleted: C
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Section 3.6: Flares

Y=

- {Deleted:

Refinery and support facility flares are routinely a source of emissions from continuous pilot and purge gas. Most ~ _ — [ Deleted: 1
refinery and support facility flates are also a source of emissions when vent gas is directed to the flares for
malfunctions, unplanned shutdowns, startups, and scheduled shutdowns and turnarounds. There are also a select
number of flares at a facility that are dedicated abatement devices that are routinely used to control emissions from | Deleted: refinery
sources such as a tank or marine terminal.
There has been a recent effort to standardize the reporting of flare emissions. The refineries were notified of this
standardization in January, 2015, for implementation in the 2015 annual update. Pilot and purge gas emissions are
reported as combustion emissions at the flare source number. Emissions due to vent gas combustion are reported in
the fugitive source S-32110. For inventory purposes, all flare emissions need to be included, regardless of whether
they are reportable events or whether or not the flare is subject to Regulations 12-11 or 12-12. Emissions must
include criteria pollutants, greenhouse gases (GHGs), toxic air contaminants (TACs) and hazardous air pollutants
(HAPs).
Approved Methods
Flare emissions shall be estimated by using the highest ranking method for which data is available as listed in Table
XY . YV R Y N T R A e - [ Deleted: 5
Table 3.G-1: Summary of Approved Flare Emission Estimate Methods, - { Deleted: 5
Rank | Measurement Method Applicability Qualifications - \[ Deleted: s
1 Continuous composition monitoring (or Any flare event where Base SO, emissions on total sulfur content
manual sampling at least once every 3 the vent gas exceeds the | of vent gas.
hours during flaring events) and 12-11 sampling The Reg. 12-11-401.9 98% destruction
continuous flow rate monitoring of the requirement (330 scfm efficiency may be used for inventory
gas sent to the flare for any consecutive l5- | purposes if flares combust high heat content| { Deleted: 15 minute
minute period), vent gas and are properly operated forhigh | { peleted: .
temperature optimum combustion (93% for
flexi-gas flares or flares combusting < 300
Btu/scf vent gas).
2 Continuous flow rate monitoring and Any flare event where Sampling and/or compositional analysis
daily or weekly compositional analysis the vent gas is below the | must be representative of combusted vent
12-11 sampling gas for the flaring duration.
requirement trigget, | |- { Deleted: .
3 Continuous flow rate and heating value Purge and pilot gag, | Heating value monitoring not required if | 7{ Deleted: .
monitoring natural gas is used.
4 Engineering calculations Any flare not subject to | Process operating data monitored as
12-11 and/or 12-12 or needed.
for which composition
or flow data is not
available | | - { Deleted: .
5 Emission factors based on energy PM, NOx, CO, GHG
consumption emissions
6 Default emission factors based on refinery | Use if no other method
or process throughput applies, | |- { Deleted: .
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Data Needs and Supporting Documentation

Depending on the approved measurement method used, the following data is required to estimate mass emissions

from flares. The following supporting documentation should be maintained according to the approved method used

to estimate emissions and quality assure emission estimates
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Table 3,62: Data Needs and Documentation py Flare Emission Estimate Method B "~ | Deleted:
Approved Method Needed Data Supporting Documentation O\ [Tablégi—l‘ ;ummary of Data Needs for Estimating Emissions
An overall drawing for each flare system that shows the \\\\\ N Ar;;"r ove ;;,leasmeme nt Method
configuration, the flare description and source numbers, \Q\\ \\\{ Deleted: 5 ]
Flare System Drawings | vent gas meter locations, purge gas meter locations, pilot \\\‘\\\\ { Deloted: 3 ]
and Specifications gas meter locations, sulfur monitors, and sampling systems. FY
Flare design specification that includes information to ! \{ Deleted: Supporting ]
determine flare rating and vent gas velocities. \\\\{ Deleted: Required for ]
All mgthods | em that shows results | _ \\{ Deleted: E: E; from Flares ]
Vent Gas Composition — — - - o~ N { Deleted: Required ]
Vent gas composition compilation that was the basis for AN \[ Deleted: m ]
the emission calculations. h \{ Deleted: . ]
Spreadsheet(s) or other auditable system that shows the raw
Event Information vent gas flowrates and durations that were the basis for the
total vent gas quantity.
Spreadsheet(s) or other auditable system that shows raw
Continuous composition Vent Gas Flowrate vent gas flowrate, temperatures and pressures, and
monitoring (or manual calculated vent gas flowrate, - { Deleted: in SCEM. ]
sampling at least once every 3 Basis for combustion efficiency and destruction efficiency
hours during flaring events) Destruction and used in emissions calculation, including operating data that
and continuous flow rate Combustion Efficiency | demonstrates flares are properly operated if high
monitoring of the gas sent to efficiencies (greater than 95 percent) are used.
the flare Mass Emissi Spreadsheet(s) or other auditable system with mass . - { Deleted: ]
ass Emissions .
emissions, . _ _ _ _ _ _ ’{ Deleted: summarized by month, totalized for year, in Ibs or tons. ]
Spreadsheet(s) or other auditable system that shows raw
Vent Gas Flowrate vent gas flowrate, temperatures and pressures, and
Continuous flow rate calculated vent gas flowrate, B { Deleted: in SCFM. ]
monitoring and daily or weekly Basis for combustion efficiency and destruction efficiency
compositional analysis Destruction and used in emissions calculation, including operating data that
Combustion Efficiency | demonstrates flares are properly operated if high
efficiencies (greater than 95 percent) are used.
Spreadsheet(s) or other auditable system that shows raw
Pilot Gas Flowrate pilot gas flowrate, temperatures and pressures, and
calculated gas flowrate, = { Deleted: in SCFM ]
Spreadsheet(s) or other auditable system that shows raw
Continuous flow rate and Purge Gas Flowrate purge gas flowrate, temperatures and pressures, and
heating value monitoring calculated gas flowrate, - { Deleted: in SCFM ]
Basis for combustion efficiency and destruction efficiency
Destructiongnd | used in emissions calculation, including operating data that | { Deleted: A ]
Combustion Efficiency | demonstrates flares are properly operated at high
temperatures (if high efficiencies are used).



Approved Method

Needed Data

Gas Composition

Gas composition from each sample and a compilation that
was the basis for the heating value used in the emission
I~ calcutations.

Engineering calculations

Vent Gas Flowrate

Spreadsheet(s) or other auditable system that shows raw
vent gas flowrate, temperatures and pressures, and
calculated vent gas flowrate,

Vent Gas Composition

Vent gas composition from each process that was evaluated
and a compilation that was the basis for the emission
calculations.

Combustion Efficiency

Basis for combustion efficiency and destruction efficiency

demonstrates flares are properly operated at high

temperatures (if high efficiencies are used),

Emission factors based on
energy consumption

Vent Gas Flowrate

Spreadsheet(s) or other auditable system that shows raw
vent gas flowrate, temperatures and pressures, and
calculated vent gas flowrate,

Vent Gas Composition

Vent gas composition and basis that was used to detive the
vent gas LHV (or other unit that is the basis of the

emission factors) used in the emission calculations,

Emission Factors

Basis for the energy consumption based emission factors

used in the emission calculations,

Default emission factors based
on refinety or process

Process Unit
Specification

Design drawings or specifications that demonstrate the unit
capacity that was the basis of the emission calculation.

Emission Factors

Basis for the unit capacity based emission factors used in
the emission calculations,

throughput Throughput tecotds
Throughput, | Spreadsheet(s) or other auditable system with calculated
mass emissions,
Reports

The following reports and records are associated with this section.

BAAQMD Regulation 12, Rule 11, Flare Monitoring at Petroleum Refineries.
e Regulaton 12-11-401, Flare Data Reporting Requirements: Monthly report showing houtly flaring data.

e Regulation 12-11-402, Flow Verification Report. Semiannual report verifying accuracy of vent gas flow

monitoring.

BAAQMD Regulation 12, Rule 12, Flares at Petroleum Refineties.
e Regulation 12-12-401 and 12-12-404, Flare Minimization Plans (FMP). Initial and annual updates of FMP.
e Regulation 12-12-405, Notification of Flaring. Written notification when vent gas exceeds 500,000 SCF in a

calendar day.

e Regulation 12-12-406, Determination and Reporting of Cause. A report indicating the cause and prevention

of a flaring event.

Definitions

The following definitions apply when estimating emissions according to this section.
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: Required

- { Deleted:

= { Deleted:

in SCFM.

= { Deleted:

= { Deleted: .

_ - { Deleted:

in SCFM.

{ Deleted: .

= { Deleted: .

_ - { Deleted: .

- { Deleted

: Mass Emissions

- { Deleted:

summarized by month, totalized for year, in Ibs or tons.
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Vent Gas Any gas directed to a flare excluding assisting air or steam, flare pilot gas, and any continuous purge gases.

Total Flare Emissions

Emissions from flares include all vent gas combusted at the flares plus emissions from pilot and purge
gas combustion.

Total Vent Gas Flow

There are no provisions to bypass the vent gas flow monitors.

34

- ‘[Deleted: Assumptions

_ - { Deleted: assumptions

== ‘[ Deleted: Assumption




Section 3.7; Wastewater

-~ _ T e o ______

- {Deleted: 6

Wastewater systems consist of a variety of components, including collection systems, weirs, oil-water separators,

- {Deleted: the

NESHAP requirements, many of the components (equalization tanks, oil-water separators, flotation units) are

enclosed and/or abated, and therefore, can be measured directly (through cither periodic EPA Method 21 monitoring

or source tests). Therefore, emissions may be estimated based on monitoring data ot emission factors for controlled

equipment. Emissions from open units can be calculated using predictive modeling or emission factors.

Approved Methods
Wastewater emissions shall be estimated by using the highest ranking method for which data is available as listed in
Table37-1. __— { Deleted: ¢
Table 3,7-1: Summary of Approved Wastewater Emission Estimatg Methods, __ -~ { Deleted: 5
Rank | Measurement Method or Emission Factor Application - { Deleted: jon
1 Direct measurement Covered and vented units o \{ Deleted: ologies

2A | Predictive modeling with site-specific factors and biodegradation rates followed by validation| Uncovered units
2B | Predictive modeling with site-specific factors and biodegradation rates Uncovered units
2C | Predictive modeling with site-specific factors

3A | Engineering estimates based on wastewater treatment plant load
3B | Engineering estimates based on crude throughput

Uncovered units

Uncovered units
Uncovered units

Data Needs_and Supporting Documentation

Deleted: q
Table 3.6-2: Summary of Data Needs for Wastewater Estimation
- - A Methodologies'
Approved Method Needed Data Supporting Documentation W\ | Approved Method
Direct measurement Constituent load and speciation of Lab analysis reports, field data sheets L \\\\\\\ O \{ Deleted: ¢
collected gas samples Flow rates N

Predictive modeling with site-
specific factors and

biodegradation rates followed by
validation

Constituent load and speciation of
process wastewaters

Site-specific biodegradation rates
Model validation by a direct
measurement method

Lab analysis reports

Flow rate/throughput records
Model assumptions, equations, and
calculations

Direct measurement records

k. \}\\\{ Deleted: 3

AT loted
m\\{" S ry of Supp

R \\‘\{ Deleted: Needed for

\\\\{ Deleted: ion

Predictive modeling with site-

specific factors and

biodegradation rates

Constituent load and speciation of
process wastewaters
Site-specific biodegradation rates

Flow rates
Model assumptions, equations, and
calculations

\\{ Deleted: ologies

{ Deleted:

(D U D D Y

Predictive modeling with site-

specific factors

Constituent load and speciation of
process wastewaters

Flow rates
Model assumptions, equations, and
calculations

crude throughput

Engineering estimates based on Constituent load and speciation of Throughput records
wastewater treatment plant load process wastewaters
Engineering estimates based on Crude throughput Throughput records

Reports
None

Definitions
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None

7777777777777777777777777777777777777777777777777777777777777777 - - {Deleted: Assumptions

_ B ‘[ Deleted: None

Crude throughput Wastewater emissions are linear proportional to crude throughput

J1I\ \l 1
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- {Deleted: 7 ]

This section is for estimating POC, HAP, chlorine and particulate emissions from cooling towers. Organic
contaminants are introduced into the cooling water through leaks in heat exchangers and condensers, and then

stripped out of the cooling water to the atmosphere.

Emissions of precursor organic compounds (POCs) and toxic air contaminants (TACs) result when leaks occur in
heat exchangers or condensers served by cooling towers. Particulate matter (PMjg) emissions result due to stripping in

the cooling tower and drift loss.

Approved Methods

Cooling tower emissions shall be estimated by using the highest ranking method for which data is available as listed in

Table38-1. | Deleted: 7 )

Table 3,5-1: Summaty of Approved Cooling Tower Emission Estimatq Methods, _ | Deleted: 7 )

Rank Measurement Method or Emission Factor | Compositional Analysis Data N = \[ Deleted: ion ]
1 D%rect water measurement (cogtingous) Spec%ated lab analvs%s (POCHTACHTDSY) o { Deleted: ologics ]
2 Direct water measurement (periodic) Speciated lab analysis (POC!, TAC!, TDS?)
3 Default emission factors Default PM;(, POC* and TAC3 emission factors
Notes:

1 Site-specific and source-specific POC and TAC emissions shall be estimated using Equation 8-5 in “Emissions Estimation Protocol for
Petroleum Refineries”, Version 3, dated April 2015.

2If TDS concentration in cooling tower water is monitored, site-specific and source-specific PMjg emissions shall be estimated using
Equation 8-9 assuming EF p,;; of 1,700 lb/MMga.l from Table 8-5 in “Emissions Estimation Protocol for Petroleum Refineries”, Version 3,
dated April 2015. Else, PMjg emissions shall be estimated using Equation 8-8 and 8-9 assuming EF p,; of 1,700 1b/MMgal from Table 5 in
“Emissions Estimation Protocol for Petroleum Refineries”, Version 3, dated April 2015.

3 PMj emissions shall be estimated using default emission factors for EFy,. provided in Table 8-5 in Equation 8-10 in “Emissions
Estimation Protocol for Petroleum Refineries”, Version 3, dated April 2015.

4POC emissions shall be estimated using default emission factors for EFy, provided in Table 8-5 in Equation 8-6 in “Emissions
Estimation Protocol for Petroleum Refineries”, Version 3, dated April 2015.

5 TAC emissions shall be estimated using default emission factors for EFy,, provided in Table 8-5 and the average percent by weight of
TAC:s provided in Table A-1 of Appendix A for process unit streams served by the cooling tower in Equation 8-7 in “Emissions
Estimation Protocol for Petroleum Refineries”, Version 3, dated April 2015.

If Rank 1 or 2 is used, consecutive monitoring events can be used to estimate emissions by assigning each

measurement to half of the time period between monitoting/sampling events.

Data Needs and Supporting Documentation

The following data is required to estimate mass emissions from cooling towers. The following supporting

documentation should be maintained according to the approved method used to estimate emissions and quality assute

S ion estimates.

Y __________ .
| Deleted: Table 3.7-2: Summary of Data Needs for Cooling

Methodologies|

Tower
Approved Method
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Jable 382 Data Needs and Documentation py Cooling Tower Emission Estimate Method] __ — - Deleted: Supporting Documentation9

********************************** Y & Lo

App[oved Method Needed Data qlmhnrtinzg_,Documentation N Logs/reports summarized in Table 3.7-3 shall be maintained when
- A - W estimating mass emissions from cooling towers.

Direct water measurement POC, TAC, TDS Continuous analyzer readings “\\§§ N g mass > oling towers.{|

(continuous) concentrations, TN \{ Deleted: 7

Cooling tower water
recirculation rate,

Continuous measurements from pump flow rate curves,
rotameters, or similar methods

v\

DI {Deleted: 3
\

ANRRNY

Direct water measurement
(periodic)

POC, TAC, TDS
concentrations,

Periodic cooling tower water sampling logs containing monitoring
info

such as date, time, and sampling location.

\\\\\{I" A c, ,vof

\\ \\ \‘\\,{ Deleted: Needed for

Lab results for cooling tower water samples for POC and TAC, |

If TDS monitored, site-specific & source-specific lab results for

If TDS is not monitored, site-specific & source-specific lab
results/District approved analyzer readings for parameter
(conductivity, etc.) monitored to estimate TDS concentrationjn
cooling tower water.

7\\ \\\ y‘\[ Deleted: ologies
' \\\\{ Deleted: Required

VY {Deleted: (ppmw)
vV

\\ { Deleted: (GPM)

"\ { Deleted: §
v | in ppmw)

N { Deleted: (in ppmw)

- \{ Deleted: (in ppmw)

Emission calculations for POC and TAC based on lab results.
If TDS monitored, emission calculations for PMj based on lab
results.

If TDS not monitored, emission calculations for PM;pand
supporting assumptions.

h \{ Deleted: (in ppmw)

O A U U

Length of time of
monitoring period

Assume measured concentration has occurred for half of the time
period since the last sampling date; if a leak occurs, then add the
time period it takes to repair the leak

Cooling tower water flow
recirculation rates,

Continuous measurements from pump flow rate curves,
rotameters, or APCO-approved methods,

__ - { Deleted: GP

Cooling tower water flow
recirculation rates,

PFDs showing process units, heat exchangers/condensers served
by the cooling tower

o { Deleted: (in GPM)

Default emission factors

Emission factors

Emission calculation for VOC, TAC, and TDS

- { Deleted: (GPM)

Cooling tower water flow
recirculation rate,

Continuous measurements from pump flow rate curves,
rotameters, or APCO-approved methods,

__ - { Deleted: GPw)

Reports
Regulation 11, Rule 10

Definitions

TDS the quantity of dissolved material in a given volume of water

Measured concentrations during petiodic sampling occurred half of the time between sampling events.
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Section 3.9; Loading Operations

~_ T

Organic and HAP/TAC emissions result from the loading of liquids into drums, trucks, railcars, and marine vessels.

Loading operations may occur with or without vapor recovery.

Approved Methods
Loading operation emissions shall be estimated by using the highest ranking method for which data is available as

- {Deleted: 8

- {Deleted: 8

Table 3,9-1: Summary of Approved Loading Operations Emission Estimate Methods, _ | Deleted: ¢
Rank | Measurement Method Applicability Qualifications - { Deleted: s
Continuous gas composition analyzer with Unlimited. Provides . Lo
1A . & P Y L Monitors must be District approved, _ - { Deleted: and certified.
continuous vent gas flow measurement accurate emission rates. -
Continuous gas total hydrocarbon (THC)
analyzer and continuous vent gas flow Unlimited with . L.
1B 4 g, K R R Monitors must be District approved, - { Deleted: and certified.
measurement, HAP/TAC speciation from | gepresentative sampling, |~~~ " R T T o -
pCl‘iO dic samp]ing N . ‘{ Deleted: annual
Continuous gas non-methane organic { Deleted: frequency
compound (NMOC) analvzer and R !
: Unlimited with . L
1C continuous vent gas flow measurement i X Monitors must be District approved
. . representative sampling
HAP/TAC/methane speciation from
periodic sampling
Direct measurement of speciated organic
compounds by EPA Method 18 (ot Unlimited with District approved source test
. . R ! . mited wit 8
2 District-approved alternative) (Site specific . representative of normal or = { Deleted: Loading rate and speciated s
L. . E 77,77T(.!fCS'CﬂTEH1VL§O'UTCCfC B e -
emissions factor) and loading rate or loading | =+ -~~~ [ maximum /worst=casc operation — — ~ ~ | S { Deleted: annual
- <
) N
M" ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s {Deleted: frequency
Di measurement of -meth t RS
w - . \{ Deleted: from EPA Method 18 source tests
total organic compounds by EPA Method Use calculated emissions District approved source test
3 25, Method 25A, Method 25B, or District- factors based on loaded representative of normal or
roved alternative (site-specific emission liquid composition, = {Deleted: .
factor) and loading rate or loading volume, | | ] T \{ Deleted: .
4 | Default emission factors withJoading rate _ | ___________| ____________________| " { Deleted: Loading rate and speciated estimated or default emission
or loading volume V- e e e NN factors applied to NMOC source tests

(D D

I )

Loading Operations without 1 apor Recovery

Emissions from loading operations without vapor recovery should be estimated using the methods above. For the

Rank 3 and 4 methods, use the equations and methodology explained in Section 9.3 and Section 9.4 of EPA’s Ewmission

Estimation Protocol for Petroleum Refineries (version 3, April 2015).

Loading Operations with 1 apor Recovery

Organic compound emissions may be recovered through a vapor recovery system and sent to either: a refinery fuel

gas system, a flare, a thermal oxidizer, a carbon abatement, or returned to process. Depending on the destination of

the recovered compounds, emissions may be double-counted (i.e. estimated per loading operations and included as

combustion emissions), if not properly accounted.
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Deleted: s
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If the capture of a loading operation is not one hundred percent (i.e. use of capture hood), emissions generated from

loading operations are emitted throu; h two streams: a captured stream that is sent to a final dcstmanon c.g. fuel gas

Captured emissions = uncontrolled emissions x capture ef fienciy [Equation 3.9-1]
Fugitve Emissions = uncontrolled emissions x (1 — capture ef fienciy) [Equation 3.9-2]
Total Emissions = captured emissions + fugitive Emissions [Equation 3.9-3]

combusted (e.g. fuel gas system, flare, etc.), abated (e.g. thermal oxidizer, carbon, etc.) or returned to a process (e.g.
condensets).

Equipment leak emissions should be accounted for using the methods listed in Section 3.2. Combustion emissions

should be accounted for using the methods listed in Section 3.4 (non-flare combustion) or Section 3.6 (flares). Abated
emissions should be estimated using the methods listed in this section and an abatement efficiency as determined
through a Dlstrlct approved source test (such test should be representative of normal of worst-case operauon)

vent section if process has a stack, Section 3.3 if returned to a tank, etc.).

To propetly account for both captured and fugitive emissions and prevent potentially double-counting of emissions

the following procedures should be used based upon the degree of capture and the destination of recovered vaports.

Table 3.9-2: Procedure for Estimating Emissions from Loading Opetation with Vapor Recovery

Fuel gas system 100 percent Estimate equipment leak emissions per Section 3.2
Hstimate combustion emissions per Section 3.4
<100 percent Estimate fugitive emissions per this section
Estimate equipment leak emissions per Section 3.2

Estimate combustion emissions per Section 3.4

Flare 100 percent Estimate equipment leak emissions per Section 3.2
Estimate flare combustion emissions per Section 3.6
<100 percent Estimate fugitive emissions per this section
Estimate equipment leak emissions per Section 3.2

Estimate flare combustion emissions per Section 3.6

Thermal oxidizers 100 percent Estimate abated emissions per this section, multiply by a source test-determined
abatement efficiency

Estimate equipment leak emissions per Section 3.2

<100 percent Estimate fugitive emissions per this section

Estimate abated emissions per this section, multiply by a source test-determined
abatement efficiency

Estimate equipment leak emissions per Section 3.2

Carbon abatement 100 percent Estimate abated emissions per this section multiply by a source test-determined
abatement efficiency

Estimate equipment leak emissions per Section 3.2

<100 percent Estimate fugitive emissions per this section

Estimate abated emissions per this section multiply by a source test-determined

abatement efficiency
Estimate equipment leak emissions per Section 3.2

Returned to process 100 percent Estimate equipment leak emissions per Section 3.2
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Hstimate tank emissions per Section 3.3

<100 percent Estimate fugitive emissions per this section ,{ Deleted: § ]
Estimate equipment leak emissions per Section 3.3 / { Deleted: L ]

. .. o . /
Estimate tank emissions per Section 3.3 / //{ Deleted: O ]
e
. . vy { Deleted: 9 ... [255]
PData Needs_and Supporting Documentation 1

Y
n - - - - - - - - - St J///{Deleted:s
Depending on the approved measurement method used, the data required to estimate mass emissions from the X

/ /
. . . . s’y {Deleted: Supporting
orting documentation should be maintained according to / / //{ ORI

lpading gperations is summarized below. The following su;

compositional and - Vent gas flowrate

,
—veatgas gowrate o L T 7 { Deleted: in For R
Bz

flow measurement - Vent gas moisture content | o w— B B e e TS

”””””””” ST T T T _ i d for Estii ing Emissions from ]
the approved method used to estimate emissions and quality assure emission estimates. logrs
A i ~ {Deleted: s ]
s
//ﬁ 4 P { Deleted: Required ]
4 7
Approved Method Needed Data Supporting Documentation | K { Deleted: Summary of ]
/
CEM data . { Deleted: . )
. EMS certification and periodic accuracy testin z-
- Pollutant concentrations CEMS certification anc beriodic accura yesing B { Deleted: in SCEM ]
Continuous - Oxvgen content . “ | Deleted: in cubic fect of water per cubic feet of exhaust gas
Spreadsheet with CEM data (raw flue gas flowrate, oxygen content, ’ /{ P 8 %

- ‘{ Deleted: in psia or atmospheres

~

- Vent gas temperature!

<
' \{ Deleted: n readings in ppm or volume % dry basis, and m("_"T756]
- Vent gas pressurel, - [D reted
***** ~ ~| Deleted: summarized by month, totalized for year, in lbs
Analyzer data S Y = .. [257]
N . Deleted: Mass emissions ]
- Pollutant concentrations RS
NS
- Oxygen content > A4 \\[ Deleted: Summary of CEMS ]
1 \
- Vent gas flowrate PXygen content, moisture content, temperaturg, pressurey | NN { Deleted: . ]
: NN
Conti THC - Vent gas moisture content \\\\\ \ {Deleted: raw fuel gas ]
ontinuous . . W N
e - -1 ,
N - = Vent gas temperature! Spreadsheet withmass emissions, | I\ ( Deleted: in SCPM (dy) )
- Vent gas pressure! "\ { Deleted a
measurement - SRR B RESNTIY. VT TV SOV SIS VSV Wy pereent flue gas
Documentation for basis of emission factor (c.g. assumptions or Wy { Deleted: (i)
. of gy (e pssumpfions or___ A i )
constraints, range of aPEhcablh% and confirmation that source oy \\\\\
. .. S W . R = P W {Deleted: in percentage by volume ]
Speciated emission factors operation is consistent with the applicability of the specified emission \\\ Wy
factor) ‘«\\‘\\\ \\{ Deleted: in [ or R ]
- - - \ W . .
Emission factor calculations, \\\\,‘\\\ \{ Deleted: in psia or atmospheres ]
- - - - _— ‘Y . . . s y
Material type and loading data | Spreadsheet with daily loading rate, emissions factor, and mass ) \7\\\\\ \ \{ Deleted: , cmission concentration readings in ppm or voly™ 77587 ]
- B e Ly .
Direct measurement emissions i iy \{ Deleted: ]
- . . p B B B B B B \\ . .
of speciated organic | Loading volume, | 'Loading records including material loaded, material properties, and | \\\ \ \\\{ Deleted: summarized by month, totalized for year (can be(™_ [259]
. . Uy —
compounds by EPA total material loaded, ] VA \{ Deleted: Mass emissions ]
Method 18 or Loading rate used in emission calculation, | \‘\\\ \\\\ \‘\\\{ Deleted: including, ]
TetriCtog Sve B oqi : : foqi § B SRR B —
District-approved Speciated emission factors Documentation for basis of emission factor (c.g. assumptions or | LN \\\{ Deleted: for specified cmission factor ]
alternative (Site i icabili i M —
aliernative (Site constraints, range of applicability, and confirmation that source 1111 | (Deleted: of the cmission factor )
specific emissions operation is consistent with the applicability of the specified emission |\1\ Deleted
: v ( i )
factor) and loading factor) \\\\\\\\\\
ate or loadine — - — - Wy \{ Deleted: Mass emissions ]
rate or loading Emission factors used in emission calculations. W \\ \
MR .
volume, h \{ Deleted: rate ]
. 1y .
Operating parameters test results LSRR \{ Deleted: . ]
- - - S - - - — Ny
Direct measurement | Material type and loading data | Spreadsheet with daily loading rate, emissions factor, and mass Wy \{ Deleted: . ]
.o Wy
of non-methane or emissions 1\ \\\{ Deleted: including, ]
total organic Loading volume Loading records including material loaded, material properties, and \\\\ ‘\{ Deleted: for specificd cmission factor ]
9 - FP - ateria N e
compounds by EPA total material loaded \\\\{ Deleted: of the emission factor ]
Method 25, Method Loading rate used in emission calculation ' Deleted - - - - —
= 2 Loading rate and speciated site specific emission: [260]

{ Deleted: T
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25A, Method 25B Speciated emission factors Documentation for basis of emission factor (e.g. assumptions or

or District- constraints, range of applicability, and confirmation that source
approved alternative operation is consistent with the applicability of the specified emission
site-specific factor

emission factor) and Emission factors used in emission calculations.

loading rate or Source Test Source test report including all operating parameters and test results

loading volume

Material type and loading data | Spreadsheet with daily loading rate, emissions factor, and mass

Default emission emissions
factors Loading rate or loading Loading records including material loaded, material properties, and
volume total material loaded
Speciated emission factors Documentation for basis of emission factor (if other than AP-42)
Notes:

1. All required spreadsheets must be in format that data can be analyzed by the District.
2. Source operating data is a list of key operatin, i i Emission factors derived during source tests are
only valid if the source test is conducted under conditions representative of normal or maximum operation. Comparison of the source
daily operating data and the source operation during the source test will confirm the emission factor results from the source test are
applicable for calculating source emissions. The minimum source operation data is listed. Similatly, source operating data is required to

demonstrate the default emission factors are applicable for calculating source emissions.

arameters that impact source emissions.

- - ‘[Deleted: Required

Reports

None

None

Key Factors . _____________________________ _
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- {Deleted: 9

This section provides particulate emission calculations for three operations at petroleum refineries and support

facilities:

Only fugitive dust emissions cteated by business-related activities need to be reported. Examples of business-related

e roads (paved and unpaved),
e FCCU catalyst handling, and

e coke handling and storage.

activities include:

) L)

__ — | Deleted: |
Emissions shall be estimated by using the highest ranking method for which data is available as listed in Table 3.10-:1. :[[ Deleted: 9
Table 310-1: Summary of Approved Fugitive Dust Emission Estimate Methods, ___— { Deleted: 9
Source Rank Measurement Method T \[ Deleted: ologics
Paved road 1 Calculated emission factor! (measured silt loading)
2 Calculated emission factor! (default silt loading content)
Unpaved road 1 Calculated emission factor? (measured silt loading)
2 Calculated emission factor? (default silt loading)
FCCU catalyst handling 1 Calculated emission factor® (measured silt and moisture content)
2 Calculated emission factor? (default silt and moisture content)
Petroleum coke handling 1 Calculated emission factor® (measured silt and moisture content)
2 Calculated emission factor?® (default silt and moisture content)
Stock piles 1 Calculated emission factor*
Notes:
1. Use Equation 1 of Section 13.2.1.3 of AP-42 (U.S. EPA, 1995a)
2. Use Equation 1a of Section 13.2.2.2. of AP-42 (U.S. EPA, 1995a)
3. Use Equation 1 of Section 13.2.4.3 of AP-42 (U.S. EPA, 1995a)
4. Use Equations 1 through 7 of Section 13.2.5 of AP-42 (U.S. EPA, 1995a)

Where coke or sulfur is stored and handled in an enclosed system, an abatement efficiency may be applied. The

abatement efficiency should account for both capture and control of fugitive dust.
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A

1. Vehicles onsite for a specific project (e.g. turnaround, maintenance, etc.) and mileage may be tracked.

2. Vehicles onsite as normal patt of business (e.g. crude oil truck deliveries, sulfur trucks, gasoline trucks, etc.)

44

If silt loading and/or moisture content data is not available, the default values listed in Table 3,10-2 should be used. [ Deleted: 9
Table 3.1G-2: Default Values for Fugitive Dust Emission Estimate Methodologies __ — { peleted: ¢
Source Variable Description| Units | Activity Default Value
Paved road Silt loading g/m? Coke or sulfur pit 70
Other 10
Unpaved road Silt loading Y% All 7
FCCU catalyst handling “drops” Silt content % FCCU 50
Moisture content % 8
FCU or calcined coke “drops” Silt content % Fluid Coker | ! 5 - { Deleted: c
Moisture content % 8
Delayed coking unit coke “drops” Silt content % Delayed Coking | & 5 ] { Deleted: ¢
Moisture content % 10
Flexicoking or petroleum coke ash Silt content % Flexicoking 13
Moisture content % 7
To estimate emissions occurting from paved and unpaved roads, the total vehicle miles traveled is requited. However,
it may not be practical to track every vehicle to every location visited within a refinery or support facility.
The following methods may be used to estimate vehicle miles traveled by vehicle type for vehicles where vehicle miles
traveled are not tracked. The total vehicle miles traveled is the summation of all individual vehicle miles traveled.
Table 3,10-3: Methods for Estimating Vehicle Miles Traveled _ {Deleted: 9
Vehicle Travel Location VMT Estimation Method
JLacility vehicle _ | Never leavesfacility | For each vehicle, subtract the odometer reading at the beginning of the | _ — { Deleted: Refincry
year from the odometer reading at the end of the year —— { Deleted: refincry
Leavesfacility | Foreach vehicle, muliply the difference in odometer readings at the | __ {peleted: refinery
beginning and end of the year by an estimated percentage of vehicle
miles traveled while onsite.
Employee-owned Leaves facility =~ | For each employee, estimate the distance between the facility entry/exit |- - { Deleted: refinery
vehicle gate and their jobsite (e.g. office, parking lot, etc.), multiply by two for \[ Deleted: refincry
(Used for Work the round trip, and multiply by an estimated number of days worked
Purposes)
Contractor vehicle | Never leaves facility during | For each vehicle, subtract the odometer reading at the beginning of the | [ Deleted: refinery
(Non-routine)! job job from the odometer reading at the end of the job
Leaves facility during job | For each vehicle, multiply the difference in odometer readings at the | { Deleted: refinery
beginning and end of the job by an estimated percentage of vehicle
miles traveled while onsite.
Contractor vehicle | Leaves facility afterjob | For each vehicle, estimate the distance between the facility contractor | { Deleted: refinery
(Routine)? entry/exit gate and the jobsite (e.g. truck loading rack, office, etc.) and \[ Deleted: refinery
multiply by two for the round trip.
Notes:



Data Needs and Supporting Documentation

The following data is required to estimate mass emissions from activities creating fugitive dust. The following

supporting documentation should be maintained according to the approved method used to estimate emissions and

quality assure emi

ion estimates

e —

N D Y Y

| Deleted:
Table 3.9-4: Summary of Data Needs for Fugitive Dust Emission
Source Measurement Method Needed Data Supporting Documentation \\\; sFomce Meehodalogies§
Paved road Calculated emission factor Road surface silt loading Silt loading test results \\\\ \\ . { Deleted: 9
(measured silt loading) Average weight of vehicles Weight calculations ) \\{ Deleted: 5
Vehicle miles traveled Odometer logs/VMT calculations \\\\\\{ Deloted: < o
Calculated emission factor Average weight of vehicles Weight calculations [\ i
(default silt loading content) Vehicle miles traveled Odometer logs/VMT calculations ! \{ Deleted: Supporting
Unpaved road | Calculated emission factor Road surface silt loading Silt loading test results { Deleted: Necded for
(measured silt loading) Average weight of vehicles Weight calculations [ Deleted: ologies
Vehicle miles traveled Odometer logs/VMT calculations
Calculated emission factor Average weight of vehicles Weight calculations
(default silt loading) Vehicle miles traveled Odometer logs/VMT calculations
FCCU Calculated emission factor Mean wind speed Meteorological records
catalyst (measured silt, moisture content) | Material moisture content Moisture test results
handling Quantity of material transferred Throughput records
Calculated emission factor Mean wind speed Meteorological records
(default silt and moisture content) | Quantity of material transferred Throughput records
Petroleum Calculated emission factor Mean wind speed Meteorological records
coke handling | (measured silt, moisture content) | Material moisture content Moisture test results
Quantity of material transferred Throughput records
Calculated emission factor Mean wind speed Meteorological records
(default silt and moisture content) | Quantity of material transferred Throughput records
Stock piles Calculated emission factor Mean and fastest recorded wind speed | Meteorological records
Pile surface area Surface area calculations
Reports
None
Definitions

Silt

Vehicle miles traveled

any particulate, including but not limited to catalyst, coal, coke, or sulfur with a particle size less than

75 micrometers in diameter as measured by a No. 200 sieve

Jaumber of miles traveled by vehicles

Deleted: 2 measurement

Deleted: Assumptions

Item

XeyFactor _

A
- { Deleted: assumptions
//—{

Deleted: Assumption

Silt loading

Average silt loading is between 0.04 - 570 grains/square foot

Mean vehicle weight

Mean vehicle weight is between 2.0 - 42 tons

Mean vehicle speed

Mean vehicle speed is between 1 - 55 miles per hour

Vehicle miles traveled

Estimated vehicle miles traveled

Average vehicle weight

Estimated average vehicle weight is representative of actual average vehicle weight
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captute emissions from the non-routine emissions that occur during abnormal operation. Key non-routine operation
is during Startup and Shutdown, when there can be discharges to atmosphere that normally do not occur. However,
the EPA ICR states that it is beyond the scope of the ICR protocol to provide methods of estimating emissions
during all possible stattup or shutdown scenarios or events. This is true for this guideline section as well. The sole
emission estimate for this section, as in the ICR, is for vessel depressurization. If there are other startup, shutdown or

there are any non-routine events that cause emissions during Startup or Shutdown, provisions are available to identify
these and estimate the emissions.

Vessels can be depressurized at any time that the process is no longer in operation, often for maintenance or

or other codes, vessels need to be purged of process materials and made suitable for safe vessel entry. Most of the
vessel content is usually directed to a vapor recovery system where the gas is reprocessed, used for fuel gas, or flared.
Organic and HAP/TAC emissions result from the final steps of vessel depressutization where the residual fluids are
discharged to atmosphere. Often the vessel will be pressured and depressured repeatedly with inerts (i.e., nitrogen) to
prevent hazardous environments when the vessel is made safe with the proper breathing air for vessel entry. The
vessel discharge to atmosphere could be due to vessel pressures being too low to drive the materials for any more
recovery, or the residual materials are of no value, or the residual material is so rich in inert gas that it will not
combust or will affect the fuel gas system in a detrimental manner.

This section covers all startup/shutdown emissions, regardless of whether the emissions are generated at the
equipment site or if the emissions are collected in a blowdown system and generated temotely. This section does not
include emissions that are covered in other sections (e.g., emissions sent to a combustion device or a flare).

Approved Methods
Two methods are approved to estimate emissions from Process Vessel Depressurization, one for a vessel containing
only gas and one for vessels that also contain a liquid "heel".

- {Deleted: 0

_ o [ Deleted: refinery

_ = [ Deleted: s

|_ = [ Deleted: In order to

_ - { Deleted: 0

‘[ Deleted: o/ogic

- { Deleted: :

Rank | Measurement Method Applicability Qualifications
May underestimate emissions if solid matetial
1AL Engineering estimate based on ideal gas Vessels in oas service in the vessel absorbs gas during process
law & conditions and desorbs at startup/shutdown
conditions.
1B2 Engineering estimate based on all residual Vessels in liquid service Assumes the mass of the "heel" will be large
liquids (the liquid "heel") vaporizing® in comparison to the mass in the gas phase.
L . . Vessels i 7 volatil
1c Engineering estimate based on both the i CS,Ss st Ycry volattie Use for gasoline and similar volatile materialg® |
ideal gas law and the liquid "heel"? quid service
Notes:

1. EPA Emissions Estimation Protocol for Petroleum Refineries, April 2015, Section 11.1, Gaseous Process Vessel Depressutization and Purging
2. EPA Emissions Estimation Protocol for Petroleum Refineries, April 2015, Section 11.2, Liquid Process Vessel Depressurization and Purging

3. Estimates may subtract any organic compounds recovered and not combusted

4. As recommended in Section 11.2, Liquid Process Vessel Depressurization and Purging
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Data Needs and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from, sfartup

and
spreadsheet that accompanies this guideline. The following supporting documentation should be maintained

according to the approved method used to estimate emissions and quality assure emission estimates.

Approved Method Needed Data

Equipment description including tag number, setvice, and content.

Vessel Information Design drawings with sufficient information to determine equipment

volume and void fraction.

Event information including purpose, notification, duration, steps taken
prior to release to atmosphere, and process conditions prior to release to

Event Information atmosphere.

Operating procedures for depressurizing event.

Operator log showing process parameters prior to release to atmosphere.

NN . Documentation of the gas composition for each vessel that was the basis
Gas Composition for . . . .
h ) of the emission estimate (e.g., material balance, flash calculations, sample
each vessel

analyses, or source test reports).

The liquid "heel" volume and the basis or assumption used to determine
All Methods | 1iguid Volumeand | the volume —— — o
Composition for

each vessel
(if applicable)

Documentation of the liquid composition for each vessel that was the
basis of the emission estimate (e.g., material balance, flash calculations,
sample analyses, or source test reports)

Owner Information (if different from fa

Abatement Device Permit to Operate

Ab . Design drawings with sufficient information to determine destruction
atement Device

efficiency

(devices not included

in other sections) Operator log showing process parameters during setvice.

Source test report and date of submission to District (if basis for
destruction efficiency used in emission calculations)

Records/Reports
The following reports and records are associated with this section.

e Regulation 8-10-401, Reporting: Annual report due February 1 of each year.
e Regulation 8-10-503, Records: Content of annual report.
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B ‘[ Deleted: s
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N { Deleted: s

S
+ { Deleted: 0
\

S { Deleted: is

Approved Measurement Method

Deleted: q
Table 3.10-2: Summary of Data Needs for Process Vessel
Depressurization Emission Estimate Methodologiesy

... [263]

{ Deleted: ¢

{ Deleted: 3

‘\\\ \{ Deleted: Required

| \\{ Deleted: for

\\[ Deleted: ologies

( Deleted: Required

- { Deleted: m

- { Deleted: rcfinery

Deleted: BAAQMD Regulation 8, Rule 5, Storage of Organic
Liquids.{

Regulation 8-5-328.3, Tank Degassing Requirements: Written
notification 3 days prior to tank degassing operation.q

Regulation 8-5-403, Inspection Requirements for Pressure Relief
Devices: Inspection records.

Regulation 8-5-404, Inspection, Abatement Efficiency Determination
and Source Test Reports: Report required within 60 days of any
inspection, abatement efficiency determination or source test.y
Regulation 8-5-501.1, Records: Accurate records of material stored.q
Regulation 8-5-501.4, Records: Engineering data sheets for pressure
vacuum valves.y

Regulation 8-5-502.2, Source Test Requirements: Source test during
tank degassing or cleaning event.q

Deleted: Refinery MACT 40 CFR 63.641: HAP content in stored
liquid.{
Refinery MACT 40 CFR 63.654: Records.

\{ Deleted: according to

(D D Y

O U




Vessel any equipment that is vented to atmosphere including equipment such as a process pressure vessel, a reactor, a
column, or a storage tank. Any piping or other ancillary equipment that is vented to atmosphere, whether

associated with the vessel or independently depressured to atmosphere is also included in this section.

- ‘[Deleted: Assumptions

The following kev premises are used in this section. .= { Deleted: assumptions

- ‘[ Deleted: Assumption

Vessel depressurization No emissions to atmosphere occur through pressure relief devices.
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During malfunction/upset events, emissions may be significantly higher than the emissions that occur under normal

operating conditions. Three malfunction/upset events scenarios are addressed in this section:

Control device malfunction
Process vessel over pressurization

Liquid spills

Specific malfunction/upset events that require emission estimates are shown below. This list is not intended to be an

exhaustive list.

Any instance when a control or abatement device is bypassed or is not functioning propetly.

Any instance when a fuel gas treatment system or a sulfur recovery plant if offline or is not operating at
normal efficiencies.

Any instance where a flare is over-steamed.

Any instance where the operating conditions of a flare do not satisfy 40 CFR 60.18 (e.g., BTU content, exit
velocities).

Any instance when a spill or other similar release occurs.

Specific events that are not covered by this section are shown below:

- {Deleted: -

oo [ Deleted: 1

e Leaks identified by the facility, LDAR program (as long as the leaks do not cause a liquid puddle). Coveredin - { Deleted: rcfincry
Section32, | | I .  lwwsw 0B - [ Deleted: 1
e Flare emissions when the flare operating conditions satisfy the design requirements of 40 CFR 60.18.
CoveredinSeetion3.g 0 ¢+ o & . B0 ] _- /[ Deleted: 5
e  Storage tank emissions from unintentional tank roof landings. Covered in Section33. - [ Deleted: 2
Approved Methods
Emissions shall be estimated by using the highest ranking method for which data is available as listed in Table 3.12-1.  _ ~ [ Deleted: 1
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_ - {Deleted: 1

Rank | Measurement Method

Applicability

Qualifications

- \[Deleted: s

Direct measurement

composition)

1 (CEM for both flow rate and gas

Unlimited

(CEM-monitored operation)

CEM must be District approved,
CEM monitoring range must include

uncontrolled emission levels

) ’{ Deleted: /certified

Emission calculations

control device efficiency)

(specified multiplier derived from normal

Malfunction

Control Device

Multiplier = 1/(1-normal efficiency)

Emission calculations
(relief device flow rate)

Vessel Overpressurization
(discharged to atmosphere)

Also applies to discharges recovered to fuel
gas or sent to flare if not accounted for in
another section (e.g., if default emission

Section B.2.1, Oil Water Separators

1. Aslisted in Section 12.3 Spills of the EEPPR, mass transfer coefficients provided in Appendix B, Wastewater Treatment System Equations,

2
factors are used)

Emission calculations P /{ Deleted: Large Liquid Spills

A Lo -
(mass transfer coefficients! and liquid . ] Y o __________ - { Deleted: Use for spills > 500 gallons.

roperties
pop - ) —— - P { Deleted: Small Liquid Spills
Calculations (assume all materials in spill -
emitted to the atmosphcrc) = v ____ -~ { Deleted: Use for spills < 500 gallons
Notes: {Deleted: the

//{ Deleted: M

/
,//,/ { Deleted: U

Data Needs_and Supporting Documentation

Depending on the approved measurement method used, the data required to estimate mass emissions from,

/ /'/
—————— /" /| Deleted:

117
s {Deleted: E

717
sl { Deleted: is
/7

(DD D Y/ D U, W | W

Table 3.11-2: Summary of Data Needs for Estimating

malfunction/ypset gyents arc, summarized below. The following supporting docum, buld be maintained )| B from Mall Upset Events®
; Event
/
/ { Deleted: 7
S
o { Deleted: 3
N
Event Approved Needed Data Supporting Documentation Y S { Deleted: Supporting
Method \\\\\ \\[ Deleted: Required for
CEM data CEMS certification and periodic accuracy testing \ \\\{ Deleted: Estimating E: from
CEM data | +=EMS certitication and periodic accut: testng |
>, At 3 - ~ . \ .
- Pollutant concentration Spreadsheet with CEM data (pollutant concentrations N . \{ Deleted: s
. - Oxygen content \ { Deleted: Required
. Direct Tl ’ a \
- c gas rrate
Control Dc?vlce measurement = Lhiv s Howrace \\ \ { Deleted: Summary of
Malfunction (CEMS) - Flue gas moisture Spreadsheet for each control device with description of | 1| Deleted: in SCFM
separate content event including date and duration, mass emissions NN
(sep K " X g > . W { Deleted: in cubic feet of water per cubic feet of exhaust gas
documentation for - Flue gas temperature! summarized by event, and mass emissions totalized for o0 -
) T | \\{Deleted: in For R
each control - Flue gas pressure!, | year, VA
: — ' | Deleted: in psia or atmospheres, emission concentration readings in
device) v | volume % dry basis
volume % dry basis
. emissions event including date and duration, normal daily \\\\ \ Deleted: in I
Calculations . L o L. L L { eleted: in Ibs or tons.
Controlled emission controlled emissions, controlled emissions multiplier,
inli § d L \\{ Deleted: Mass emissions
multiplier and mass emissions,
- — - - — \{ Deleted: , in Ibs or tons (can be combined with first spreadsheet)
Spreadsheet with description of event including vessel, |« { Deleted
. . N eleted: M
date and duration, vessel or process unit source number, \
. . Del Dinl s
' i ! sonic or subsonic flow, mach number, vent outlet { eleted: in lbs or tons
ivent data L . _ ' M L
VCSSC. . Calculations Lentdata [-deseription-and-cross-sectional area; vessel pressure-and—|~ - ( Deleted: Mass emissions
Overpressurization temperature, gas molecular weight, and mass emissions, | — /[ Deleted: in Ibs or tons.
Sprcadshcct with mass CmiSSiOnSl 777777777777 = ‘{ Deleted: summarized by event, and mass emissions totalized for
— . " — year, in Ibs or tons (can be combined with first spreadsheet).
Gas Composition Documentation of basis of composition used, - { P )
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) UJL J

Event Approved Needed Data Supporting Documentation |- - {peleted: Required
Method
Spreadsheet with details of physical or thermal
properties detived from gas composition
(e.g, MW, k values [k=C,/C.])
Description of emission point
Basis for emission reductions if emissions not direct to
Emission Points atmosphete (e.g., if emissions ate reduced by flaring,
amount of reductions and basis for destruction
cfficiency of flargpg _ = { Deleted: .
Spreadsheet with description of event including spill
origin and date, equipment or process unit source
I-rrumber, tiquid description, temperature-and-vapor — — — |~ { Deleted: Mass Emissions
pressure, and mass emissions, [ { Deleted: in Ibs or tons.
Total spill duration, volume | Spreadsheet detailing for each spill the volume and mass
and mass of the liquid and fhe duration of the spill. .~~~ = { Deleted: . For spills > 500 gallons, also show
Liquid Spills Calculations Documentation of basis of composition used, - { Deleted: in calculations.
Liquid Composition Spreadshect with details of physical or thermal = { Deleted: For spills > 500 gallons, a s
properties detived from liquid composition
Spreadsheet with the detailed calculations resulting in
Mass Transfer Coefficients, | the mass transfer coefficient used in the emissions | — { Deleted:
caleulations, (spills > 500 gallons)
o { Deleted: .
Reports

A report of each malfunction or upset event and the emission impacts of each event.

Definitions

None
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Section 3.13: Miscellaneous Sources

In addition to the major category of emission producing sources discussed in other sections, there are several
relatively infrequent and/or minor activities at petroleum refineries and support facilities. These include:

e non-retail gasoline and diesel dispensing facilities,

e equipment painting (architectural coatings and paint booths),
e abrasive blasting

e solvent degreasers

e so0il remediation, and

e ground water remediation.

Section 3.13.

Petroleum refineries and support facilities employ a fleet of vehicles (maintenance trucks, cranes, etc.) that require
fueling onsite. Fueling is often done at non-retail gasoline and diesel dispensing facilities. Eimissions from dispensing
facilities subject to California vapor recovery requirements may be overestimated if using the loading loss equation of

EPA’s AP-42 Section 5.2 (Transpottation and Marketing of Petroleum Liquids). For these activities, emissions should

be estimated using emission factors developed by the California Air Resources Board.

Approved Methods

- {Deleted: 2

- {Deleted: 2

temperature measurements b._Corporate-specific speciation
c.Default speciation profiles

2 Loading Loss Equation? All facilities . S S i
assumed temperature) b. Corporate-specific speciation
¢.Default speciation profiles

1. ARB default emission factors
2. Loading loss equation from AP-42 Section 5.2

Rank 1A - Default Emission Factors
The California Air Resources Board and the California Air Pollution Control Officers Association have published

default emission factors to be used for gasoline dispensing facilities. These emission factors differ depending on the
vapor recovery configuration used (e.g. no vapor recovery, Phase I vapor recovery, Phase I and Phase II vapor
recovery systems predating enhanced vapor recovery or enhanced Phase I and Phase II vapor recovery systems).
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1A Default Emission Factors! Subject to Califotnia vapor a.Tacilityspecificynaterial speciation |
gasoline recovery requirements b._Corporate-specific speciation
c. Default speciation profiles
1B Loading Loss Equation? All facilities a. JFacility-specific material speciation

Deleted: Refinery

Deleted: M

Deleted: (c.g. gasoline, diesel, etc.)

Deleted: Refinery

o ) U

Deleted: Refinery




Table 3.13.1-2: Summary of Default Gasoline Dispensing Emission Factors

Aboveoround Pre-EVR Phase I Only 0.42 2.1 0.61 0.062 11.592
£ Phase I and 1T 0.42 0.0053 0.24 0.009 1.3043
EVR Phase I Only 0.084 0.21 0.61 0.062 9.366
Underoround EVR Phase I and 1T
T ORVR vehicles 0.084 0.025 0.021 0.24 0.009 0.379
Non-ORVR vehicle 0.084 0.025 0.24 0.009 0.778
Notes:
1 CAPC();\ Alr Toxl cs “Hot S ots” Program “G soline Service Station Industrywide Risk Assessment Guidelines”, November 1997
C'lhfomn Gasohne Dmgcmmo Facilities”, December 23 2013

Data Needs and Supporting Documentation
The following data is required to estimate mass emissions from fuel dispensing activities. The following supporting

documentation should be maintained according to the approved method used to estimate emissions and quality assure

leSSlO[l estimates.

Default Emission Factors

Material (e.g. gasoline, diesel, etc.) throughput

Throughput records

Material (e.g. gasoline, diesel, etc.) speciation

Lab analyses

Vapor recovery configuration

Abatement efficiency

Source test reports

Loading Loss Equation
temperature measurements

Temperature of bulk liquid loaded

Temperatute records

True vapor pressure of liquid

Material loaded

Amount of material loaded

Throughput records

Loading Loss Equation
(assumed temperature

Assumed temperature

Basis for assumed temperature

True vapor pressure

Material loaded

Amount of matetial loaded

Throughput records

Reports

BAAQMD Regulation 8, Rule 7 (Gasoline Dispensing Facilities)

Definitions

Phase I vapor recovery of gasoline vapors displaced from storage tanks when cargo tank trucks make
gasoline deliveries

Phase 11 vapor recovery systems that control the vapors displaced from the vehicle fuel tanks during refueling

storage tank vapor space
Refueling emissions at the vehicle/nozzle interface
Spillage emissions occurring from spills during vehicle fueling
EVR enhanced vapor recovery
ORVR onboard refueling vapor recovery
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~ 7| Deleted: §
Table 3.12.1-2 Summary of Data Needs for Emission Estimation
\\ ~ ... [265]

Approved Method

-4 \\\ N {Deleted 2

| \\ N ‘{Deleted Supporting

\ \ N {Deleted Required

\\\\{ Deleted: Abrasive Blasting

‘\{ Deleted: ion

{ Deleted: Required

(D N Y

= { Deleted: None




Key Factors - ‘[Deleted: Assumptions

The following key premises are used in this section. .= { Deleted: assumptions

== ‘[ Deleted: Assumption
Default Emission Factor Emission factor is representative of emissions

y
N
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Section 3.13,2: Architectural or Equipment Painting __ | Deleted: > )

Occasionally, equipment or buildings may be painted_(for aesthetic or corrosion protection reasons). Emissions

should be estimated from all painting of process equipment (e.g. storage tanks, process vessels, piping, pumps

- /[ Deleted: activitics that occur within refinery boundaries ]
- /[ Deleted: 2 ]
- { Deleted: 2 ]
Rank | Measurement Method Compositional Analysis Data
1 Material balance Coating charactetization including POC and NPOC content
Data Needs_and Supporting Documentation
The following data is required to estimate mass emissions from painting activities. The following supporting
documentation should be maintained accotding to the approved method used to estimate emissions and quality assure
~  { Deleted: §
Table 3.12.2-2 Summary of Data Needs for Painting Emission
= = RN Estimationy]
Approved Method Izl D Supporting Documentation __ _\\. | Approved Method
- A 4 s RN
Material balance Material (e.g. solvent, paint, etc.) usages Usage records \\\\}\\ \{ Deleted: 2

V1
\1\\\\\{ Deleted: 3

Work orders iy

Purchase and disposal records

Wy \\{ Deleted: Supporting

W \{ Deleted: Required
i { Deleted:
VA

Matetial characteristics Material Safety Data Sheets

(D D W W D N, W

Reports
\ P
Nefie \[ Deleted: ion
( Deleted: Required
Definitions

Architectural Coating A coating applied to stationary structures and their appurtenances at the site of installation, to
portable buildings at the site of installation, to pavements, or to curbs.

Appurtenances Any accessory to a stationary structure coated at the site of installation, whether installed or detached,
including but not limited to: bathroom and kitchen fixtures; cabinets; concrete forms; doors;
elevators; fences; hand railings; heating equipment, air conditioning equipment, and other fixed
mechanical equipment or stationary tools; lampposts; partitions; pipes and piping systems; rain gutters

and downspouts; stairways, fixed ladders, catwalks, and fire escapes; and window screens.

- ’[ Deleted: Assumptions ]

g - { Deleted: assumptions ]

Item - { Deleted: Assumption ]
Evaporation rate i /{ Deleted: ]
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Section 3.13.3: Abrasive Blastin,

- - g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -

Abrasive blasting is the cleaning or preparing of a surface by forcibly propelling a stream of abrasive material against

the surface using sand, glass bead, aluminum oxide, grit, slag, garnet, steel shot, slag, walnut shells, and others.

Abrasive blasting may be confined or unconfined and is used to:

e Remove rust, scale, and paint;

e Roughen surfaces in preparation for bonding, painting ot coating;

e Remove burr, and/or

e Develop a matte surface finish.

In a petroleum tefinery or support facility, abrasive blasting is mainly used for cleaning and painting of aboveground

storage tanks or building and removing rust or other debris from pressure vessels, furnaces, boilers, etc.

Approved Methods

Rank

Measurement Method

Compositional Analysis Data

1

Default Emission Factors | Abrasive charactetization

Data Needs_and Supporting Documentation

The following data is required to estimate mass emissions from abrasive blasting activities. The following supporting

documentation should be maintained according to the approved method used to estimate emissions and quality assure

Approved Method Needed Data Supporting Documentation
Default Emission Factors | Abrasive usage Abrasive usage records
Abrasive characteristics Material Safety Data Sheets
Abatement efficiencies Capture efficiency calculation
(capture efficiency and control efficiency), if Source test reports
available
Reports
None
Definitions
None

The following key

bremises are used in this section.

_ o {Deleted: 2

- [ Deleted: 2

_ - { Deleted: 2

- ‘[ Deleted: ologies

Deleted:
Table 3.12.3-2 Summary of Data Needs for Abrasive Blasting
Emission Estimationy
N\ Approved Method

AN {Deleted: 4
VA

\\\\\\\{ Deleted: Supporting

| \{ Deleted: Required

\\{ Deleted: ion

{ Deleted: Required

o )

_ - "[ Deleted: Assumptions

- { Deleted: assumptions

Item

KeyFactop, _

_ - { Deleted: Assumption

Default Emission Factor

Emission factor is representative of emissions
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Section 3.13.4: Solvent Degreaser - { Deleted: >

Solvent degreasers are typically used in maintenance shops to clean tools and parts. Emissions from solvent degreasers
are required to be estimated.

Approved Methods
Emissions from solvent degreasers should be estimated by multiplying the net solvent usage by the density of the
solvent and assuming the solvent to be 100 percent volatile and emitted to the atmosphere.

Data Needs and Supporting Documentation

The following data is required to estimate mass emissions from solvent degreaser activities. The following supporting — _ ~ { Deleted: soil vapor extraction

Table 3.12.4-1 Summary of Data Needs for Solvent Degreaser
... [268]

J
)
)
)
J

Deleted:
Emission Estimationy
N Approved Method
Material balance Solvent usage Solvent usage records \\\S \\\\{ Deleted: 2
Solvent characteristics Material Safety Data Sheets \\\\\\{ Deleted: 2 Supporting
R \\\\\{ Deleted: Required
eports
N P \\{ Deleted: jon
one
{ Deleted: Required
Definitions
None
M 777777777777777777777777777777777777777777777777777777777 - ‘[Deleted: Assumptions
The following key premises are used in this section. = { Deleted: assumptions

J

- { Deleted: Assumption
Evaporation rate 100% of solvent is emitted to atmosphere

 { Deteted: g
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Section 3.13.5: Soil Remediation ] - - Deleted: > )

Soil remediation is the process of removing pollutants from soil contaminated either accidentally (e.g. spills, leaking
underground storage tanks, etc.) or intentionally (historical dumping or burying of barrels).

Contaminated soil may be decontaminated using soil vapor extraction (either venting of soil or applying a vacuum) or
soil excavation where contaminated soil may be acrated and/or sent offsite for treatment.

Exhaust air from decontamination activities is typically directed to a carbon abatement system or to a thermal
oxidizer.

Emissions from all temporary ot permanent soil and soil excavation activities should be estimated as well as emissions
created by any abatement devices (e.g. thermal oxidizer).

Approved Methods

Emissions shall be estimated by using the method listed in Table 3.13.5-1. - [ Deleted: 2 ]

Table 3.13.5-1: Summary of Soil Remediation Emission Estimate Methods, __ - { Deleted: 2 )
Rank | Measurement Method Compositional Analysis Data ) \[ Deleted: ologies ]

1 Material balance Pollutant plume characterization (lab analysis)

b. Available lab analysis

Data Needs and Supporting Documentation

The following data is required to estimate mass emissions from soil vapor extraction activities. The following

PP '8

7| Deleted: §
Table 3. ‘Q _2'_ % Tab{e ‘?,125-2{ Sumn:’ary of Data Needs for Soil Remediation
Approved Method | Needed Data Supporting Documentation N fppmved Method
Material balance Influent concentrations Lab analysis AN { Deleted: 2
Influent flow rate Equipment design specifications (e.g. vacuum blower maximum capacity) \|\\ \\{ Deleted: 3
Abatement device efficiency | Source test results \\\\\ Seloted: ¢
\

! \{ Deleted: Required
! { Deleted: jon
{ Deleted: Required

Reports
District Regulation 8, Rule 40 (Aeration of Contaminated Soil and Removal of Underground Storage Tanks)

o U U

e Report — Removal or Replacement of Tanks (Reg. 8-40-401)

e Report — Excavation of Contaminated Soil (Reg. 8-40-402)

e Report — Aeration of Soil (Reg. 8-40-403)

e Report — Contaminated Soil Excavation During Organic Liquid Service Pipeline Repairs (Reg. 8-40-404)

e Report — Contaminated Soil Excavations Unrelated to Underground Storage Tank Activities (Reg. 8-40-405)

District Regulation 8, Rule 47 (Air Stripping and Soil Vapor Extraction Operations)
e Report — Superfund Amendments and Reauthorization Act Sites (Reg. 8-47-401)
e Report — Less than 1 Pound per Day Petition (Reg. 8-47-402)

Definitions
None.
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] = {Deleted: Assumptions

The following key

’ Key Factors,

remises are used in this section. N - {Deleted: assumptions

| - ’[ Deleted: Assumption
Stripped contaminants 100% of contaminants are stripped from the soil

- {Deleted: 2

| ike contaminated soil, groundwater may become contaminated and require remediation. - {Deleted: Similar to

Ground water is typically remediation via air stripping where water is sprayed inside a packed tower or aeration tank
and air is forced, countercurtrent to the water flow. Volatile contaminants are transferred from contaminated water to

air.
Approved Methods
| Emissions shall be estimated by using the method listed in Table 3.13.6-1. - {Deleted: 2
| Table 3.12.6-1: Si ry of Soil R diation or Soil Excavation Emission Estimate Mcthods - { Deleted: Methodologies

1 Material balance a. Water analysis
b. Available lab analysis

Data Needs_and Supporting Documentation

The following data is required to estimate mass emissions from air stripping activities. The following supporting

documentation should be maintained according to the approved method used to estimate emissions and quality assure

cmission estimates.
v _ - _— _— _— _— _— _ __

Table 3.12.6-2: Summary of Data Needs for Air Stripping

... [270]

Deleted:
Table 3.13.6-2 Data Needs and Documentation by Air Stripping Emission Estimate Method,
- = — = — — — — = T — e \ Emission Estimates¥
_ }\i N Approved Method
Matetial balance Influent concentrations (TOC, individual TACs Lab analysis \\\\\S \\\\\{ Deleted: 2
Influent flow rate Equipment design specifications \\\\\\\ { Deleted: 3
(e.g. air stripping blower maximum capacity) \ \\\{ P Pr——
- - —— = * Supportin,
Abatement device efficiency Source test results \ \\\\\ d
\\ N \{ Deleted: Required
\ .
RC‘POITS \\ \‘[ Deleted: ion
District Regulation 8, Rule 47 (Air Stripping and Soil Vapor Extraction Operations) \\{ Deleted: Required

e Report — Superfund Amendments and Reauthorization Act Sites (Reg. 8-47-401) { Deleted: c

(D U U W D

e Report — Less than 1 Pound per Day Petition (Reg. 8-47-402)

Definitions
None

M 77777777777777777777777777777777777777777777777777777777777 _ - ‘[Deleted: Assumptions

The following kev premises are used in this section. - { Deleted: assumptions

(N

| _ - ’[ Deleted: Assumption
Contaminant transfer 100 percent of contaminants ate stripped from contaminated water
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Section 3.13.7: Contractor Operations | Deleted: >

- T e e e _____

Emissions_from petroleum refinery or support facility stationary sources resulting from contractor operations at a
petroleum refinery or support facility should be included in that facility’s emission inventory using the guidance
provided in these guidelines.

The following are examples of contractor operations for which emissions are required to be estimated and reported:

e De-coking e Hydroblasting

e Catalyst replacement e Tank painting

e Vessel cleaning e Pipeline pigging

e Tank cleaning/degassing e Refractory conditioning

Emissions occurring from stationary sources that are temporarily located on site to perform tasks at refineries, but are

petrmitted to other entities are not required to be estimated unless those emissions were estimated and included in a
revious emissions inventory for the facility. If a facility has questions regarding what emissions may have been

previously estimated and included in a previous emissions inventory, the facility should contact the Air District.

However, emissions occutring from stationary sources permitted to a petroleum refinery ot support facility that result
from the use of temporarily-located stationary sources permitted to other entities are required to be estimated.

Depending on the activity, emissions from contractor operations may be reported with another source category. For

example, emissions from tank cleaning may be included with the operational emissions of the specific tank being

cleaned.

For contractor operations that do not fit one of the categories listed within these guidelines, emissions may be
estimated using District-approved engineering calculations and/or methodologies.

Example

During the course of the year, a petroleum refinery degassed and cleaned a stationary storage tank permitted to the
petroleum refinery. Prior to cleaning, a natural gas-fired thermal oxidizer permitted to a third party was brought onsite
to abate emissions from the stationary storage tank. Emissions from this thermal oxidizer have never been included in
a previous emissions inventory for the petroleum refinery. In this case, emissions generated from combusting of
supplemental natural gas at the thermal oxidizer are not required to be estimated. However, emissions generated by
the storage tank should be estimated per the methodologies and procedures described in the preceding sections.
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Section 3.14: Emission Calculation Spreadsheets

For consistency and compatison purposes and to aid in identifying assumptions and methodologies used, emission
inventories prepared according to these guidelines shall use the emission estimation spreadsheet templates listed in
Appendix B according to the appropriate methodology used.
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Deleted: Section 3.14: Greenhouse Gas Emissions

Bay Area petroleum refineries currently estimate and report greenhouse
gas emissions to two regulatory agencies: the California Air Resources
Board (ARB) and the U.S. EPA. However, greenhouse gas emissions
occurring from marine (e.g. transit, maneuvering, hoteling, pumping,
etc.) and rail (hauling, switching) activities are not required to be
reported by either Title 17 California Code of Regulations (CCR)
Sections 95100 through 95158 or 40 CEFR Part 98.9

1

All emission inventories should include estimates of greenhouse gas
emissions from all activities including from:q

1

(1) all continuous, intermittent, predictable, or accidental air releases
resulting from petroleum refinery processes at stationary sources at a
petroleum refinery, and

(2) all air releases from cargo carriers (e.g. ships and trains), excluding
motor vehicles, that load or unload materials at a petroleum refinery
including emissions from such carriers while operating within the
District or within California Coastal Waters.q

Therefore, although some information from greenhouse gas
inventories submitted to ARB and to EPA may be replicated in
inventories submitted to the District, those inventories are not
sufficient by themselves. In some cases, the inventories may differ for
certain sources as discussed in the section below.y

Approved Methods¥

Emission inventories should include greenhouse gas emission estimates
on an individual source or activity basis and should not be aggregated.§

1

Regardless of any de minimis or other provisions allowed by Title 17
CCR Sections 95100 through 95158 or in 40 CFR Part 98, greenhouse
gas emissions should be estimated using the highest ranked
methodology for which data is available listed in Table 3.14-1.9]

Table 3.14-1: S v of Approved Greenhouse Gas Ex
Estimate MethodologiesY

Rank ... [271]




‘ Section 4: Procedure for Revising Emission Factor, Methodology, or Ranking

Over time, emission estimation procedures are refined as understanding, techniques, and monitoring equipment
improve. Therefore, it may become necessary to revise an approved emission factor, methodology, or ranking.

In such cases, the procedures outlined in this section shall be followed before revising a default emission factor,
methodology, or ranking listed in Section 3. However, the lists below are not all inclusive.

The procedures for revising the guidelines itself are listed in Section 10 (Guidelines Revision Procedure). Section 10
addresses the process for identifying when the guidelines should be changed. This section addresses the process of
revising an emission estimation methodology.

Section 4.1: Emission Factor Revision

The District may revise an approved emission factor if any of the following occurs:

e underlying data used to develop the emission factor is discredited

e underlying methodology used to develop the emission factor is discredited
e underlying methodology used to develop the emission factor is revised

e animproved methodology to develop an emission becomes available

e  Dbetter quality data becomes available

The District will exercise its expertise when reviewing and approving emission factors. The emission factor that has
the highest degree of confidence and representativeness will be chosen if multiple emission factors are available.

Section 4.2: Emission Estimation Methodology Revision

The District may revise an approved emission estimation methodology if any of the following occurs:

e anapproved methodology is discredited
e previously unavailable technology and/or predictive modeling becomes available

e previously unknown pollutant and/or emission source is identified

The District will exercise its expertise when reviewing and approving emission estimation methodologies. The
methodology that results in the highest quality of data will be chosen if multiple methodologies are available.

Section 4.3: Ranking Revision

The District may revise the ranking of an approved emission estimation methodology if any of the following occurs:

e an approved methodology is discredited
e previously unavailable technology and/or predictive modeling becomes available

e previously unknown pollutant and/or emission source is identified

The District will exercise its expertise when reviewing and ranking approved emission estimation methodologies. The
methodologies that result in the highest quality of data will be ranked higher.

62



’ Section 5: Data Usage and Calculations

All data and calculations used to develop an emission inventory should be consistent and follow the proscribed steps
listed in the following sections.

Section 5.1: Limit of Detection or Accuracy

All calculations that rely on source test results or instrumentation data should reflect the limitations and/or accuracy
of the data source and should not represent a greater degree of accuracy, precision, resolution, or confidence level
than warranted.

Definitions
Accuracy — how close a measurement is to the “true” (actual value).

Precision — how close two or more measurements are to each other under the same conditions, regardless of whether
those measurements are accurate or not. Precision is a measure of the spread of different readings and

reflects the reproducibility of a measurement.

Resolution — the smallest discernible change in the parameter of interest that can be registered by a particular
instrument.

Confidence interval — designates the bounds within which a parameter is expected to lie.
Range — the extent over which an instrument can reliably function within the confines of its specification.
Etror — the amount by which an assumed value deviates from its true value, error is closely associated with

Examples of accuracy and precision are shown in Figure 5.1.1.

©0®E

Figure 5.1.1 Example of a) not accurate, not precise, b) not accurate, precise, c) accurate, not precise d) accurate, precise.

Calculation results of two ot more measurements should not be more precise than the measurements.

Section 5.1.1 — Limit of Detection
The Limit of Detection (LOD) is the smallest amount of a substance that an analytical method can reliably distinguish

from zero.
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The Limit of Quantification (LOQ) is the minimum concentration or amount of an analyte that a method can

measure with a specified degree of precision.

analysis, calorimeter, etc.).

When several individually reported measurements are averaged to generate a single composite reported value, the
averaging should be conducted and reported according to the following methodology:

e If all measured values ate below the LOD, then the value reported shall be reported as less than the value
represented by the LOD and one half of the LOD should be used in all calculations.

e If all measured values fall above the LOD, the reported value will be the average of the individually reported
values. The average of the individually reported values should be used in all calculations.

e If at least one value is below the LOD, then one half of the LOD will be used in place of the below the LOD
value to calculate the average of the individually reported values. The average should then be used in all
calculations.

If a pollutant has never been demonstrated (by BAAQMD, EPA, ARB, other agencies, third parties, etc.) to be
emitted from a source-category, then it is not reasonable to use half the LOD. However, if a source category has
demonstrated emissions of a pollutant but the specific source has not, then half the LOD should be used. The
rationale being that the source has the potential to emit the pollutant, but may not indicate levels above the LOD
based on the scale of the monitoring instrument/test method used.

All emission inventoties shall include estimates for all toxic air contaminants (TACs) that appear in Table 2-5-1 of

District Regulation 2, Rule 5 and that have been demonstrated, as judged by the District, to be emitted from a refinery

source categoty unless a relevant refinery can demonstrate, as approved by the District, that a particular TAC cannot

be emitted by that refinery. The District will use the following evidence to demonstrate that a pollutant has been

emitted from a refinety source category:
1.

Facility-specific process or equipment data; or

Validated measutement data of similar equipment.

the proposed data submitted by every refinery and anvy data the District has collected and shall then apply the

following hierarchy of speciation data, on a per-pollutant basis:

Site- and stream-specific data, reviewed and approved by the District.

1

2
3
4

Stream-specific data from similar processes or equipment at other refineries within the same corporate family, reviewed

and approved by the District.

processes, equipment and streams, reviewed and approved by the District.

Peer-reviewed published studies on similar
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a source test that is unable to detect a particular TAC, if the test is based on the lowest limit of detection currently
achievable, as approved by the District, the District will include in the refinery emissions inventory half of the

approved test’s limit of detection for that particular TAC. Refineries desiring to report lower emissions for a TAC that
is unable to be detected by a source test may (1) demonstrate that the TAC is not present, as described above, or (2
optimize the source test methodology, in consultation with the District to lower the limit of detection.
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literature search be conducted by a reporting facility to prove that a pollutant has never been emitted from a source

category. Rather, reporting facilities may perform a cursory review of existing publicly available databases such as the
California Air Toxics Emission Factors (CATEF) database. The District will review publicly available databases as

well as other information (e.g. source test reports, agency databases, etc.) and alert reporting facilities if a pollutant is

required to be reported.

Facilities desiring to report lower emissions from measurements below the limit of detection may:
1) demonstrate that a pollutant is not present, or:
2) optimize the source test methodology to lower the limit of detection

Pollutant Not Present Demonstration

A pollutant may not be present because:
o the pollutant cannot be emitted (i.e. impossible to be emitted due to
e a previous pollutant demonstration is no longer valid
e aprevious emission demonstration was invalid

rocess chemist

A previous pollutant demonstration may no longer be valid if the previous source test, where a pollutant was
measured above the limit of detection, was conducted on a source that is substantially different (in configuration
and/or process) than the current source category and where the pollutant of concern may no longer be emitted. For

example, a source test conducted on an engine combusting gasoline containing lead or MTBE.

One reason a previous emission demonstration may be invalid is if there were an error in the source test methodolo.

or analyzer equipment and the pollutant was retroactively found to not have been measured above the limit of

detection.
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Source Test Optimization

Facilities can optimize the source test methodology to lower the limit of detection. Such optimization can include

using more accurate instrumentation, higher tolerance calibration gases, etc. Facilities seeking to optimize a source test
methodology should contact the District’s Source Test Section for guidance.

Examples

Table 5.1-1 lists examples of the three situations discussed above, provides what the reported average should be,
and lists the average to use in calculations. In all examples, the LOD is 2.

Table 5.1-1: Example Measurement Values

1 1.5 0.5 1.7 <2 <2 <2 <2 1
2 12.0 10.0 14.0 12.0 10.0 14.0 12.0 12.0
3 6.0 7.0 8.0 6.0 7.0 8.0 7.0 7.0
4 0.8 16.0 13.0 <2 16.0 13.0 10.0% 10.0
5 0.8 0.8 30 <2 <2 3.0 7 1.7
Note:
* Analyte was less than the detection in some, but not all samples

emitted from a refinery source category:

1. District data (studies, sampling, or measurements);

3. Facility-specific process or equipment data; or

4. Validated measurement data of similar equipment.

All emission inventories shall include estimates for all toxic air contaminants

District Regulation 2, Rule 5 and that have been demonstrated, as judged by the District, to be emitted from a refinery

source category unless a relevant refinery can demonstrate, as approved by the District, that a particular TAC cannot

be emitted by that refinery. The District will use the following evidence to demonstrate that a pollutant has been
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Refineries shall submit proposed speciation data to the District. In approving speciation data, the District will review <+ - - ‘[Formatted: Pattern: Clear

the proposed data submitted by every refinery and any data the District has collected and shall then apply the
following hierarchy of speciation data, on a per-pollutant basis:

1. Site-, process-, and equipment-specific data, reviewed and approved by the District.

2. Site-, process-, and stream-specific data, reviewed and approved by the District.

T

4. Stream-specific data from similar processes or equipment at other refineries within the same corporate family,

reviewed and approved by the District.

5. Default process- and stream-specific data compiled by the District from Bay Area refinery data, or District

sampling.

6. Peer-reviewed published studies on similar processes, equipment and streams, reviewed and approved by the

District.

District.
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2. A previous pollutant demonstration, used as evidence that the pollutant is emitted, is no longer valid; or
3. A previous pollutant demonstration, used as evidence that the pollutant is emitted, was invalid.

Refineries and the District may rely on source-specific testing of TAC emissions from refinery sources. In the case of + - - {Formatted: Normal

a source test that is unable to detect a particular TAC, if the test is based on the lowest limit of detection currently
achievable, as approved by the District, the District will include in the refinery emissions inventoty half of the

approved test’s limit of detection for that particular TAC. Refineries desiring to report lower emissions for a TAC that

is unable to be detected by a source test may (1) demonstrate that the TAC is not present, as described above, or (2
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Section 5.1.2 — Instrumentation/Methodology Accuracy
Calculations that use data from instrumentation (e.g. flow meters, thermocouples, etc.) shall be based upon the
accuracy, precision, and resolution of the instrumentation_and methodology emploved. Calculations that involve

values below the detection limit of the instrument (includes instrument accuracy, accuracy limit of an instrument_and

methodology) should account for the accuracy limit of the instrument and method. - {Deleted: use

At a minimum, uncertainty should be accounted for in reported emissions from sources that meet the following
criteria:

e emissions attributed to uncertainty exceed 50 percent of total emissions, or

e emissions attributed to uncertainty are greater than 1000 pounds, or

e uncertainty is equal to or greater than 10 percent.

The complete expression of a quantitative measurement consists of two values: the measured quantity and the

associated uncertainty (e.g. accuracy, limit of detection, error, etc.).

Source test data is generally reported in one of two styles:

1 Parameter value = V + U (V_may never be less than U
2 Parameter value = <U, or more informatively:

Parameter value =2 U £ 2 U

The most proper way to report all data is in the style of the first equation. However, if a quantitative result is reported
as below L.OD (<I.OD), then it may be rewritten as ¥2 LOD + Y2 1.OD.

parameters and where one or more parameters are below the LOD.
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Exanmple 1: Only One Parameter below a .OD
Mass = conversion factor (k) x volumetric flow rate x pollutant concentration

Flow rate =Q (standard accuracy on value established)

Concentration = Y2 LODepym V2 LODcpum (concentration below LOD of CEM)

In this example, the lower bound on mass rate emissions is zero but the upper bound is:

Mass < (k)(Q)YT.ODcpn).
Therefore, the reported mass should be: Mass = V5 (K)(Q)LODcpy) £ Y2 (K)(Q)AL.ODcrn)

Example 2: Two Parameters below the .ODs

Flow rate =" LODpiowx Y2 LODEiow (flow rate below LOD of flow meter)

Concentration = % LODcgy = %2 L.ODcpy (concentration below LLOD of CEM)

In this example, the lower bound on mass rate emissions is zero but the uppet bound is:

Mass < (k)(L.ODpiow).ODcEm).

Therefore, the reported mass should be: Mass =Y (K)(LODyow) L.ODepn) + V2 (K) LLOD i) LOD¢a)

The analyzer has a scale of 100 ppmv, an instrumentation accuracy of = 5 percent of scale and a resolution of 1 ppmv.

15 percent or £ 15 ppmv.

,Therefore an imtrument readinc of less than 15 ppmv may be either an actual emission or attributed to

instrument wlth a smaller scale dual range scale better accuracy or a more accurate callbratlon method,
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- ‘{ Deleted: To report and use values of 1 ppmv, the analyzer would

require a maximum scale of 10 ppmv.

was £10 ppmv and the second half of the week the total uncertainty was + 25 ppmv. For emissions calculations, a

value of 5 ppmv should be used during the first half of the week whenever the analyzer recorded readings less than 10

ppmv and a value of 12.5 ppmv during the second half of the week whenever the analvzer recorded readings less than
25 ppmv.
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Whenever possible, all calculations shall be made on an individual basis rather than on an averaged basis. For

equipment whose emissions may vary greatly on an hourly basis and that use either a continuous emissions monitor or

furnaces, heaters, etc.), and equipment which had a startup, shutdown, or malfunction during a reporting vear. At a

minimum, emissions should be estimated on an houtly basis for those sources that had a startup, shutdown, or

malfunction during the reporting year or whose emissions varied by more than 15 percent on an houtly basis. This

will prevent either underestimating or overestimating emissions and will lead to more accurate emission inventories.

Section 5.3: Data Substitution

When compiling data to be used in an emission inventory, a facility may discover that some or all of the data
necessaty to estimate emissions from a source or activity is missing.

A missing data period is defined as a time period when a piece of data is:
® not collected, or
e invalid, or
e collected while the measurement device is not in compliance with applicable quality-assurance requirements
(e.g. District field accuracy test, relative accuracy test audit, etc.).

When data is missing, there are circumstances where it is appropriate to substitute other data for the missing data.
However, there are citcumstances where it is not. Whenever missing data is substituted with other data, it should be
identified as such (e.g. a unique identifier), have the data substitution method cited, and the justification for the data
substitution (e.g. following procedure listed in 40 CFR 75.33, etc.).

If all of the data that is necessary to estimate emissions using a specific method is missing, that method may not be
used and a lower ranking emission method may be required.

For example, if a furnace stack has a continuous emission monitor that was inoperative for the entire inventory year,
then it may be required to use source test results rather than continuous data to estimate emissions from that furnace.

The following sections outline the procedures that should be followed when data is missing for only a partial portion
of an inventory year.

Section 5.3.1 —=Continuous Emission Monitor (CEM)

Unless otherwise required by an applicable regulation ot an alternative procedure has been approved by the District,

Emission Monitoting), Subpart D (Missing Data Substitution Procedures).

The procedures outlined in 40 CFR 75 Subpatt D are based on the percent of data available and the duration of the
missing data period. Depending on the data availability and duration of missing data, substituted data may be based on
either: the average of the hour before and hour after the missing period, some percentile (e.g. 90, 95t etc.) reading
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recorded in a given number of hours (e.g. 720 hours, 2160 hours, etc.), or the maximum (or minimum for Oz or H,O

meters) potential reading.

An example of the different scenario-based procedures for missing data from SOz CEMs is shown in Table 5.3.1-1

Table 5.3.1-1: SO; CEM — Data Substitution Procedures [40 CFR 75.33(b)]

Missing
Data Availability Period
(percent) (hours) Data Substitution Procedure
Availability = 95 <24 Substitute the average of the hourly readings recorded by the CEM for the hour before
and the hour after the missing period
> 24 Substitute the greater of:
e the 90™ percentile houtly reading recorded by the CEM during the previous 720
quality-assured monitor operating hours; or
o the average of the hourly readings recorded by the CEM for the hour before and the
hour after the missing period
90.0 = Availability < 95 =8 Substitute the average of the hourly readings recorded by the CEM for the hour before
and the hour after the missing data period
> 8 Substitute the greater of:
e the 95 percentile houtly reading recorded by the CEM during the previous 720
quality-assured monitor operating hours; or
o the average of the hourly readings recorded by the CEM for the hour before and the
hour after the missing period
80.0 < Availability < 90 >0 Substitute for that hour of missing data period the maximum houtly reading recorded by
the CEM during the previous 720 quality-assured monitor operating hours.
Availability < 80 > () Substitute for that hour of the missing data period the maximum potential reading, as

defined in 40 CFR Part 75, Subpart D Appendix A, Section 2.1.1.1.

For transparency purposes and to ensure that the proper substitution method was used, whenever data is substituted

it should be identified and include the specific method used and a citation for the data substitution method used.

Example (data availability = 93 percent)

CEM Reading CEM Reading with Substituted Data Data Substitution Method
Hour (ppmv) (ppmv) Method Citation
07:00 100 100 CEM CEM
08:00 50 50 CEM CEM
09:00 Missing 125* Average** 40 CFR 75.33(b)(2)(i)
10:00 Missing 125* Average ** 40 CFR 75.33(b)(2)(i)
11:00 200 200 CEM CEM
12:00 85 85 CEM CEM
*Substituted data
** Average of hour before and hour after readings

Section 5.3.2 — Parametric Monitor

As defined in District Regulation 1, a paramettic monitor is “any monitoring device or system required by District

permit condition or regulation to monitor the operational parameters of either a source or an abatement device.
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Parametric monitors may record temperature, gauge pressure, flowrate, pH, hydrocarbon breakthrough, or other

factors.”
Per District Regulation 1-523, the petroleum refineries are required to “maintain and calibrate all required monitors
and recording devices in accordance with the applicable manufacturer’s specifications and the District Manual of

Procedures.”

In addition, the petroleum refineties are required to report all parametric monitor petiods of inoperation greater than

24 continuous hours and periods of inoperation cannot exceed 15 consecutive days per incident or 30 calendar days - [ Deleted: days per

per consecutive 12-month period.
Therefore, data availability of a parametric monitor should not be lower than 92 percent (335 days per year).

However, when using data from a parametric monitor to estimate emissions, the following data substitution
procedure should be used.

Table 5.3.2-1: Data Substitution Procedures for Paramettic Monitors

Missing
Data Availability Period
(percent) (hours) Data Substitution Procedure
Availability = 95 <24 Substitute the average of the hourly readings recorded by the monitor for the hour

before and the hour after the missing period
> 24 Substitute the greater of:

o the 90® percentile houtly reading recorded by the monitor during the previous 720
quality-assured monitor operating hours; or

e the average of the houtly readings recorded by the monitor for the hour before and
the hour after the missing period

90.0 < Availability < =8 Substitute the average of the houtly readings recorded by the monitor for the hour
95 before and the hour after the missing data period
>8 Substitute the greater of:

o the 95% percentile houtly reading recorded by the monitor during the previous 720
quality-assured monitor operating hours; or

o the average of the houtly readings recorded by the monitor for the hour before and
the hour after the missing period

80.0 < Availability < >0 Substitute for that hour of missing data period the maximum houtly reading recorded
90 by the monitor during the previous 720 quality-assured monitor operating hours
Availability < 80 >0 Substitute for that hour of the missing data period the maximum potential reading

Section 5.3.3 -Non-CEM, Non-Parametric Monitor
Instrumentation that is neither a CEM nor a parametric monitor is not required to meet minimum calibration and/or

maintenance requirements. Therefore, the reliability and data quality of data results may be suspect.

For these instruments, the data substitution procedures of Table 5.3.3-1 should be used.
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Table 5.3.3-1: Data Substitution Procedures for Non-CEM/Non-Parametric Monitors

Data Availability
(petcent) Data Substitution Procedure
Availability = 90 Substitute for each missing value with the best available estimate of the parameter, based on all
available process data.
80.0 < Availability < Substitute for each missing value with the highest/lowest value recorded for the parameter during
90 the given data year that would result in a conservative (e.g. maximum) emission estimate
Availability < 80 Substitute for each missing value with the highest/lowest value recorded for the parameter within
the past five years of records that would result in a conservative (e.g. maximum) emission estimate

Section 5.4: Conventions

To ensure consistency, this section outlines conventions regarding significant figures, rounding, standard conditions,
and conversion factors.

Section 5.4.1 = Significant Figures

The following list District-accepted conventions regarding significant figures:

e All non-zero digits (1-9) ate significant

e All zeros between non-zero digits ate always significant

e For numbers that do not contain decimal points, the trailing zeros may or may not be significant. In this
situation, the number of significant figures is ambiguous.

e  For numbers that do contain decimal points, the trailing zeros are significant.

e Ifanumber is less than 1, zeros that follow the decimal point and are before a non-zero digit are not
significant.

least precise measurement or number that went into it. The number of significant digits retained should, be such that

DSy T S A ~

accuracy is neither sacrificed nor exaggerated.

Excample
2.18 tons NOx + 4.1 tons NOx + 8.967 tons NOx = 15.2 tons NOx NOT 15.247 tons NOx

The reason total NOx is reported as15.2 tons and not 15.247 tons is because:

2.18 tons NOx may be any value between 2.175 and 2.184,
4.1 tons NOx may be any value between 4.050 and 4.149, and
Total NOx may be any value between 15.192 tons or 15.300

Section 5.4.2 — Rounding
All calculations (intermediate and final) should carry the same number of significant figures as the least precise
number.

When calculations are conducted by a software program (e.g. Microsoft Excel), software functions that either round

2 s

el) or truncate (e.g. “Truncate” in Excel) should not be used in any calculations.

e.g. “Round” in

73

e [ Deleted: must

_ - /[ Deleted: must




When rounding in manual calculations, the following procedure should be used:

e For both calculations and measurements: If the first digit to be discarded is less than five, the last digit
retained should not be changed.

e  For both calculations and measurements When the first digit to be discatded is greater than five, or if it is
a five followed by at least one digit greater than 0, the last figure retained should be increased by one unit.

e For calculations: When the first digit is exactly five, followed only by zeros, the last digit retained should be
rounded upward.

e For measurements: When the first digit is exactly five, followed only by zeros, the last digit retained should
be rounded upward if it is an odd number, but no adjustment made if it is an even number.

Examples (Two Significant Figures)

Rounding Off Rounding Off
Rounding Convention Example (Calculations) | (Measurements)
First digit to be discarded is less than five. 1.24 1.2 1.2
First digit to be discarded is greater than five 1.26 1.3 1.3
First digit to be discarded is exactly five 1.25 1.3 112
1.35 1.4 1.4

Temperature Rounding
When rounding converted measurements, the resulting number should reflect the accuracy and precision of the
original measurement.

For example, temperature is typically expressed in degrees Fahrenheit as whole numbers. When converting to Celsius,
temperature should be converted to the nearest 0.5 degree Celsius. This is because the magnitude of a degree Celsius
is approximately twice the size of a degree Fahrenheit (as shown in the equations below), and rounding to the nearest
Celsius would reduce the precision of the original measurement.

Temperature conversion equations: °F = §(°C) +32 °C= §(°F —-32)
Section 5.4.3 —=Standard Conditions

Emissions and any intermediate calculations should be converted to standard conditions_as defined in Regulation 1.
Standard conditions are those listed in Table 5.4-1.

Table 5.4-1: Standard Conditions
Parameter Standard

Temperature 70, degrees Fahtrenheit (20 degrees Celsius)

_ - { Deleted: 68

Pressure 14.7,psi (760.00 mm Hg) _ - { Deleted: 69

Oxygen 2095%

Molar Volume | 386.9ft%/Ib-mole

- = { Deleted: 5.3

Example
To correct sampling volumes (V) to District standard (Va) conditions, the following equation is used:
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Vi = (Vs) (Pmm/Pstd) (Tstd/Tatm)

where:
Viaa = volume of gas sampled, corrected to the District’s standard pressure and standard temperature
V; = volume of gas sampled at atmospheric pressure (Patm) and temperature (Tatm)
Tqa = District standard temperature (Kelvin)
Py = District standard pressure (mm Hg)
Tam = average atmospheric temperature duting sampling (Kelvin)
Pum = average atmospheric pressure during sampling (mm Hg)

Example
A natural gas-fired furnace has a CO stack reading of 30 ppm at 9.7% Oz. To find the CO concentration at 0% O,
(to convert to mass emissions), the following equation is used.
_ 20.95%0,—0%0, _ 20.95% 0,—0% 02\ __ 0,
C0sta = (COstact) (20,95% Dz—Stack%Oz) = (30ppm) ( 20.95%—9.7%0, ) =56 ppm CO at 0% O,
Section 5.3.4 =Conversion Factors
Conversion is a multi-step process that involves multiplication or division by a numerical factor, selection of the

correct number of significant figures (following procedures listed in Section 5.3.1), and rounding (following
procedures listed in Section 5.3.2).

All calculations involving heating value shall be based on the higher heating value of fuel.

To minimize convetsion etrors and aid in comparing teported emissions, the conversion factors listed in Table 5.4-2
should be used for all emission calculations.

Table 5.4-2: Conversion Factors

Multiply By To Obtain | [ Multiply By To Obtain
Mass
kilogram 2.2046 pound pound 0.4536 kilogram
ounce 28.349 gram
0.0625 pound
Power
horsepower 33,479 Btu/hr
(boiler)
horsepower 2542.5 Btu/hr
U.s.) 0.7457 kilowatts
Volume
bbl [ 42 | gallons | ]
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‘ Section 6: Quality Assurance and Quality Control

To ensute accurate emission inventories, quality assurance (preventing deficiencies) and quality control (identifying
deficiencies) procedures should be implemented when developing and reviewing emission inventories.

Implementing quality assurance and quality control processes and procedures will have the following goals:
e Instill confidence in emission estimates
e Improve accuracy of emission estimates
e Improve assessment of emissions on air quality
e Improve transparency of estimates
e Provide an estimation of uncertainty, and

e Provide documentation of quality assurance and quality control activities.

Section 6.1: Quality Assurance

Quality assurance is a set of activities for ensuring quality in the process of developing an emission inventory. Quality
assurance aims to prevent deficiencies with a focus on the process used to develop an emission inventory. Quality
assurance iS a pr()active pr()CCSS.

Section 6.1.1 — Quality Assurance Program
Each facility that submits an emission inventory should have and follow a quality assurance program when developing
an emission inventory. At a minimum, the program should include three general types of procedures:

e standard operating procedures,

e error identification and correction techniques, and

e data quality assessments.

Standatd operating procedures should include organization planning, personnel training, project planning, and the
development of step-by-step procedures for technical tasks.

Error finding procedures should include techniques for finding and correcting inconsistencies and errors including
identification of potential error sources, location of checkpoints for optimal problem detection, and a provision for
timely response when problems occur.

Data quality assessments should include accuracy checks (e.g. calibrations, instrument accuracy, source test accuracy,
range, etc.), uncertainty calculations (e.g. error propagation, accuracy, etc.), and any other method for determining the
quality of data used in the inventory.

When developing an emission inventory quality assurance program, a facility should:
e analyze the system to identify its components,
e cstimate the potential for error and identify the errors having the greatest impact on inventory results, and

e develop techniques for the control and correction of errors.

An example outline of a quality assurance program is included in Appendix C.
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Section 6.1.2 —Accuracy

source. Rather it is intended that facilities will have procedures that may be used for all sources and source categories.

Per Section 5.1.1 (Limit of Detection), calculations involving values below the limit of detection should be adjusted

based on the values of the specific test runs. When doing so, each inventory shall identify the adjustment and the limit

of detection of the specific source test.

Per Section 5.1.2 (Instrumentation Accuracy), calculations involving values below the accuracy of the instrument

should use the accuracy limit of the instrumentation. For assurance and transparency purposes, each inventory shall

identify where calculations used values at the accuracy limit and note the accuracy limit.

Per District Regulation 1, parametric monitors are required to be maintained and calibrated according to

manufacturer’s specifications. Therefore, each emission inventory that uses data from a parametric or other monitor

should include a table that lists all monitors used and for each parametric monitor: the accuracy, resolution,

manufacturer-recommend calibration and maintenance schedule (e.g. daily, weekly, monthly, semi-annual, annual,

U  comm—— & s A A
Example — Parametric Monitors
M facturer-R dation
Calibration Maintenance
Parameter Instrument Facility ID Accuracy Resolution Frequency Frequency
Temperature | Rosemount 3114P PI108.789 +0.14°F (0.08 °C) | 0.01°F (0.01 °C) 60 months® As needed

temperature transmitter

4021, Rev GD May 2015

Notes: 1. Calculated using manufacturer-provided calibration frequency equation listed in Section 3.14.1 of Reference Manual 00809-0100-

Section 6.1.3 —Error Prevention

Wherever possible, errors should be eliminated or minimized in the development of an emission inventory.

Typical error source categories include:

e missing or duplicate emission sources

e crrors in locating sources (e.g. not all sources identified or source incorrectly attributed to another facility)

e divergent time frames (inclusion of non-inventory year emissions or exclusion of inventory year emissions)

e emission factor reliability
e instrumentation error
e calculation errors

e data entry errors

Each facility submitting an emission inventory should have in place processes, techniques, and procedures for

preventing errors.
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Section 6.2: Quality Control

Quality control is a set of activities for ensuring quality in a completed emission inventory. Quality control aims to
identify and correct deficiencies and measures the performance of the process of developing an emission inventory.
Quality control is a reactive process.

Section 6.2.1 — Methods
The following are examples of quality control methods that can be used by facilities to review the efficacy of a quality
assurance program:

e  Reality checks (e.g. are numbers reasonable? Do they make sense?)

e DPeer review (e.g. independent review of calculations, assumptions, and documentation by person with a - [ Deleted:

moderate to high level of technical expertise)
e Sample calculation (e.g. replication of calculations)
e Computerized or automated data checks (check for data format errors, range checks, look-up tables)
e Sensitivity analysis (identify which parameters and errors have largest effect on results)
e Emission estimation validation
e Statistical checks (identify outliers)

e Independent audit

Employing standardized checklists to monitor:
e Data collection
e Data calculations
e Evaluation of data reasonableness
e Evaluation of data completeness
e Data coding and recording

e Data tracking

Example quality control activities include:
e Comparison of emissions to previous inventories
e Using checklists to ensure that all inventory development requirements are met
e Determining outliers by using computer-aided, graphical, or other reviews

e Conducting accuracy checks

Section 6.2.2 — Error Detection and Correction
Each facility submitting an emission inventory should have in place processes, techniques, and procedures for
detecting and correcting errors.

Techniques to detect and correct errors may include:

o Peer review

e System audit of quality assurance system
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Section 6.3: Uncertainty Analysis

Each inventory calculation involving an emission factor, instrumentation data, source test, or other information that
has the potential for uncertainty (degree of accuracy and precision of data) should include a minimum and maximum
error range for each point of uncertainty as well as an error propagation (total uncertainty) value_for those sources that

have estimated post-control emissions equal to or more than 10 tons (on a single pollutant basis - /[ Deleted: .

Each inventory should include for each source in the inventory_that emits equal to or more than 10 tons per year, a
table of the parameters used to calculate emissions for that source with the method used to determine the value of the
parameter and uncertainty values for the parameter.

Each emission inventory should include total etrors on an individual source basis as well as a refinery-wide basis.

Sources of uncertainty include:
e Assumptions and methods
e Input data (measured values have errors, non-representative emission factors, lack of data, etc.)

e Calculation errors

District Regulation 1, Section 522 requires CEMS to be calibrated daily and maintain accuracies to within specified
values. District Regulation 1, Section 523 requires facilities to maintain and calibrate all parametric monitors in
accordance with applicable manufacturer’s specifications and keep records of all tests, calibrations, adjustments and
maintenance. All District-approved source tests are required to following the District’s Manual of Procedures, which
outlines the minimum accuracy criteria of various test methods. Within the basis of agency-supplied (BAAQMD,
ARB, EPA, etc.) default emission factors are listed either the confidence interval or accuracies.

Within each refinery’s Title V permit are standard conditions that require the refineries to report any non-compliance
within 10 days of discovery as well require the responsible official to certify compliance with all applicable rules and
regulations to the best of their knowledge.

It is expected that each refinery can readily obtain and compile accuracies for all CEMS, parametric monitors, and

_ - /[ Deleted: , and default emission factors

However, for instruments that are not CEMs or paramettic monitors, there ate no regulatory-required maintenance or
accuracy requirements. As such, compilation and reporting of accuracies from these instruments may be difficult. As
such, refineties may have until the third submitted emission inventory to report accutacies for these instruments. In
the interim, unless data is available, total uncertainty calculations involving these instruments should treat these
instruments as being 100 percent accurate.

To reduce the amount of effort required to identify and obtain uncertainties for individual parameters, the following

assumptions may be made:

Item Qualification Uncertainty
CEMS Complies with Regulation 1-522 % 20 percent
District source test result Valid test (passed quality assurance checks) % 20 percent
Default emission factor Uncertainty not listed None

- /[ Deleted: ¢
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Total Uncertainty -Error Propagation

Depending on the emission estimation methodology, multiple parameters may be either added (or subtracted) or

multiplied (or divided) together. Each of these parameters may have an associated uncertainty. The total uncertainty

associated with an emission estimate will depend on whether estimation parameters are added (or subtracted) or

Total uncertainty should be calculated using an error propagation equation (see Equation 6.1.3-1_through 6.1.3-4):

Uncertainty Propagation for a Sum (or Difference,

multiplied (or divided) and whether the uncertainties are related (dependent) or unrelated (independent) to each other.

Unrelated Uncertainty Parameters

U(abs)ysy sy = JUg + U + U [Equation 6.1.3-1]

Whete:
U(abs) = the absolute uncertainty

U; = the uncertainty of parameter

e
1

Related Uncertainty Parameters (T'wo Parameters

U(abs)corretateax+y = JUf + Uf + 2r(Uy + Uy) [Equation 6.1.3-2]

Where:

U(abs) = the absolute uncertainty.
U; = the uncertainty of parameter “i”

r = the correlation coefficient between Uy and Uy

Related Uncertainty Parameters (More Than Two Parameters)
When the uncertainties of more than two parameters are related, a Monte Carlo approach is preferred, if data is

available.

Uncertainty Propagation for a Product (or Quotient,

Unrelated Uncertainty Parameters

2 2 2
Urel) yysxn = U(Tel)xoys. son = \/(%) + (%) ot (L:V—N) [Equation 6.1.3-3]
Related Uncertainty Parameters (Two Parameters
2 2
UreDcomaeansy = () +(2) +2r (2 +12) [Equation 6.1.3-4]

Related Uncertainty Parameters (More Than Two Parameters)

When the uncertainties of more than two parameters are related, a Monte Carlo approach is preferred, if data is

available.
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wlxample __ — | Deleted:

\ Total Uncertainty =

CO emissions from a furnace are estimated using the following equation:

\ J(uncertainty 1)? + (uncertainty 2)2 + - + (last uncertainty
N

| Deleted:  [Eqn 63119

)

b Btu: 1MMBtu
CO(lb/hour) = CO(ppm) | 2095% 05=% 0z 28.015—1—  (TF+459.67) _fuel flow (scf)x HHV (Scf)x (Goo0000 550
1,000,000 20.95% 0 3853 (68+459.67) F—Factor (dscf/MMBtu)

Ib—mol

where:

CO = CO concentration measured using a continuous emission monitor (CEM)

O, = O percentage measured using a CEM,

T = temperature measured using a thermocouple

Fuel flow is measured is flow meter,

HHYV = higher heating value measured using a calorimeter

F-Factor = volume of combustion components per unit of heat content determined through a gas chromatograph analysis

In this example, there are several instances where errors may be introduced into the final calculation. These include
the CO and O, CEMs, thermocouple, fuel flow meter, calorimeter, and GC analysis.

Table 6.3-1 lists example uncertainty values for each error-introducing parameter and a total error value.

Table 6.3-1: Example Uncertainty Analysis of CO Emissions from a Furnace

Uncertainty

Parameter Units Method (D) (absolute value)
Fuel flow scf Meter + 2% + 100 scf
Higher heat value Btu/scf Meter + 10% + 50 Btu/scf
cO ppm CEM +10% + 5 ppm
O, Y% CEM +5% +0.5%
Fucl analysis F-factor | dscf/MMBtu GC T 1% + 100 scf/MMBtu
Temperature °F Thermocouple + 5% + 50 °F

Total Error ~1 16%

In this example, CO emissions would have a total uncertainty of = 16%. This total error on both a percentile and
absolute basis should be included in the inventory along with the final CO emissions (e.g. CO = 24 tons £ 3.8 tons
(* 16%).

In addition to furnace listed in Table 6.1-1, a refinery has one other source of CO emissions whose emissions are 18
tons £ 2.2 tons (£ 12%). In this case, the total refinery CO emissions are 42 tons £ 8.4 tons (£ 20%)).

Total Uncertainty -Monte Carlo Method

If uncertainties are large, have a non-normal distribution, complex algorithms, or cotrelations exist and uncertainties
vary with time; a Monte Catlo simulation may be required rather than Equation 6.1.3-1. The Monte Carlo method
requires understanding the shape of the probability density function (PDF) of the equation The PDF is the range and
likelihood of possible values and includes the mean, width, and shape (e.g. normal, log-normal, Weibul, Gamma,

- /[ Deleted: ,

uniform, triangular, fractile, ...).

The Monte Carlo method requires:
e sclecting random values of input parameters from their PDF,

e calculating the corresponding emissions,
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e repeating many times,
e plotting the results to form a PDF of the result, and

e estimating a mean and uncertainty from the PDF of the results.

Section 6.4: Documentation

All quality assurance and quality control activities, especially changes made as a result of these activities, should be
documented and records kept onsite for the benefit of future preparers and District staff.

Each inventory should have a quality assurance report that includes the following information:
e Procedures used
e Technical approach used to implement quality assurance plan
e  Any calculation sheets and quality assurance/quality control checklists
e  Dates of each audit, and the names of the reviewers
® Responses to quality assurance/quality control audits
e  Results of quality assurance activities, including problems found, cortection actions, and recommendations

e Discussion of the inventory quality

Every submitted emission inventory should include a quality assurance section with a checklist that identifies the
measures taken to ensure the accuracy and reliability of the inventory.

Section 6.5: Quality Assurance Plan

Each facility submitting an emission inventory should have and follow a quality assurance plan when developing the

emission inventory.

Each quality assurance plan should include the following elements:
e A description of specific quality assurance and quality control procedures and responsibilities
e Identify a Quality Assurance Coordinator
e Restate the data quality objectives and data quality indicators
e Determine resources needed to implement the quality assurance plan
e Identify authority and responsibility for quality assurance/quality control plan implementation
e Techniques for identifying sources of pollutants
e Data acquisition

e Data validation and usability

Data quality indicators include:
e Representativeness
®  Precision
e Bias
e Detectability

e Completeness
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e Comparability

Techniques for identifying sources of pollutants may include:
e Documents and tools
e  Existing inventories
e Source tests
e  Compliance data
e Compliance reports (e.g. tisk management reports, accidents/spills, etc.)
e Permits

e Risk assessments

At a minimum, each quality assurance plan should have the sections identified in Table 6.5-1.

Table 6.5-1: Quality Assurance Plan Components

Section Includes

Policy Statement Declaration of facility’s commitment

Introduction

Quality Assurance Program Summary Data flow and points where quality control procedures will be applied
Technical Work Plan Resources, documentation schedule

Quality Assurance/Quality Control Procedures Techniques, checkpoints

Inventory Preparation and Quality Roles and responsibilities, personnel, reality checks, peer review,
Assurance/Quality Control Activities sensitivity checks, etc.

Cortrective Action Mechanisms

References

As the District expects facilities to alreadv employ numerous quality assurance processes that may be referenced, each

quality assurance plan is not expected to exceed 20 pages.

To allow for time for facilities to develop a quality assurance plan in conjunction with the initial emissions inventory.

detailed quality assurance plan is not required for the initial emissions inventory. However, facilities should provide a

a narrative on what quality assurance steps were used when developing the initial emissions inventory.
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‘ Section 7: Inventory Usage for Regulatory Compliance

The principle purpose of emission inventories is to track and characterize emissions from petroleum refineries over
time. Attempts to compare emission inventory results to existing or previous regulations, permit conditions, or other
metrics should be done carefully with a comprehensive understanding of how the inventory was developed and the
underlying basis of the regulation under comparison.

Section 7.1: Regulatory Basis

Data used in an inventory report prepared according to these guidelines may also be used to determine compliance
with District, California, or Federal regulations. However, emissions results should not be used to determine
compliance with a regulation unless the underlying estimation methodologies are understood and determined to be
the same, similar, or allowed by the regulation.

When developing regulations, concerns other than actual emissions totals are considered such as startup, shutdown,
and malfunction allowances. Therefore, regulations may have different definitions of “hout”, “day”, “annual”, or
“year” as well as data substitution allowances. Therefore, unless these definitions are understood, emissions

inventories should not be used to justify an assertion of non-compliance on the part of the facility.

As the purpose of the inventory is to report actual emissions as accurately as possible, reported emissions totals may
differ from emissions reported per a specific regulation or permit condition requirement.

For example, a refinery’s NOx emissions reported in an emissions inventory may differ from NOx emissions reported
pet District Regulation 9, Rule 10. As compliance with Regulation 9, Rule 10 is based on an average of all furnaces
subject to Regulation 9, Rule 10; Regulation 9, Rule 10 includes allowances for various operating scenarios (data
substitution) and excludes emissions from startup and shutdown periods. However, the emission inventory does not
include such allowances and should reflect actual emissions. In this case, NOx emissions reported in an inventotry may
differ (higher or lower) than those reported per Regulation 9, Rule 10. In this case, it is not appropriate to use
emission inventory reported NOx emissions as a demonstration of non-compliance with Regulation 9, Rule 10.

Therefore, emissions results should not be used to determine compliance with a regulation unless it is clearly
demonstrated that the methodology used to derive the results are the same as the methodology used in the regulation.

Section 7.2: Regulatory Comparisons

applicable emission limits. The emission inventory shall identify and include a statement for any emission limit that
has a different basis (i.e. methodology, averaging period, definition, etc.) than the inventory. Such comparisons and
statements may prevent unwarranted comparisons and faulty conclusions from occurring.
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‘ Section 8: Report Formats

To aid reader comprehension and increase efficiency of the District review, emission inventories prepared according
to these guidelines should be consistent in how results are reported. An example of an approved format that follows
the guidance listed within this section is included in Appendix D.

Section 8.1: Public Version and Confidential Version

Petroleum refineries should submit both a public version and a confidential version of the emission inventoty. The
two versions shall be identical except that confidential data should be redacted from the public version. The
confidential version shall have all confidential information cleatly identified. A section at the at the beginning of the
confidential version shall summarize all confidential information and have specific statements as to how each
information should be considered confidential per California Government Code Section 6250 — 6270 (“California
Public Records Act”).

The District may differ in its interpretation of what information is considered confidential at which time the District
will notify the affected facility and may require a re-submittal of both a revised public version and revised confidential
version of the emission inventory.

Section 8.2: Physical and Digital Copies

Refineties and support facilities shall submit both physical and digital copies of the emissions inventory. Digital copies

well as any inventory in which a new source, pollutant, or methodological change occurred.

Digital copies do not need to include entire source test reports if the District already has a copy of the source test. In

such cases, the emissions inventory should include a source test results summary sheet with District reference

number. Digital copies should include the entire source test report for non-District notified source tests. Digital

copies should include supporting data and calculations in a spreadsheet-based software program (e.g. Microsoft

Excel). Refineries may use a non-spreadsheet-based software program for calculations provided that the underlying

equations can be reviewed and the programs validated and approved by the District on a case by case basis.

Section 8.3: Emissions Summaries

Each emission inventory shall include summaries of criteria pollutant, greenhouse gases, and toxic air contaminant

emissions on a facility

source summaries shall be in tabular forms while source category and District source summaries shall also be in a

graphic form.
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source emissions summaries should be reported on a quantity (e.g. tons) and percentile basis (e.g. percentage of total
emissions).

Facility-Wide Annual Emissions (tons)
NOx | SO, | vOC | €O | PMy | PM,s | GHGs (metric tons)
00 | 200 | 400 | 80 | 50 | 25 | 1,000,000

Table 8.3.2 Source-Category Emissions Summary — Criteria Pollutants and Greenhouse Gases

Annual Emissions (tons)

Category NOx SO, vocC co PM; PM; 5 GHGs*

Fugitive Emission Leaks

Storage Tanks
Stationary Combustion (All)

Boilers

Engines

Furnaces & Process Heaters
Gas Turbines & HRSGs
Thermal Oxidizer(s)
Process Vents (All)
Catalytic Reformer(s)
Delayed Coking Unit(s)
Fluid Coking Unit/CO Boilet(s)
Fluid Catalytic Cracking Unit
Hydrogen Plant(s)
Sulfur Plant(s)/Sulfur Recovery Unit(s)
Flares
Pilot/Purge
Process Gas

Wastewater

Heat Exchanger Leaks/Cooling Towers

Mobile Stationary Sources

Turnaround Activities
Startups/Shutdowns

Malfunctions/Upsets
Accidents/Spills
Total

* metric tons

Table 8.3.3 includes an example of a criteria pollutant and greenhouse gases emissions summary for District sources.
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Table 8.3.3 Example Source-Category Emissions Summaty — Criteria Pollutants and Greenhouse Gases

New Source Annual Emissions (tons)

Source # | Description Permit Status Review Status NOx | SO, |[VOC| CO | PMy | PM;5 | GHGs
S-1 Crude Unit Permit Grandfathered

S-2 Crude Unit Furnace | Permit NSR

S-3 Diesel Tank Exempt Grandfathered

Total (tons)

Table 8.3.4 lists an example of a District source emissions summary on a percentile basis.

Table 8.3.4 Example Source-Category Emissions Summary Percentile Basis— Criteria Pollutants and Greenhouse Gases

New Source Annual Emissions (%0 of total)

Source # | Description Permit Status Review Status NOx | SO, [VOC| CO | PMy | PM;5 | GHGs
S-1 Crude Unit Permit Grandfathered

S-2 Crude Unit Furnace | Permit NSR

S-3 Diesel Tank Exempt Grandfathered

Total (%) | 100 | 100 | 100 | 100 | 100 100 100

Figure 8.3.1 shows examples of source category emission summaries in graphic form.

PM,,

PM,,

Boilers

FCCU
Fugitives
Furnaces

Gas Turbines j——
Hydrogen Plant
Loading
Process Units

Reformer
Silos

Sulfur Plants
Tanks
Wastewater

0% 5% 10% 15% 20% 25% 30% 35% 40%

Percentage of Total Refinery Emissions

Figure 8.3.1 Example source category PMjy emission summary in graphic forms

Section 8.4: Emission Comparisons

submitted inventory as well as year on year comparison to previous inventories.
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Section 8.4.1 — Comparison to First Inventory
Each inventory shall include a comparison of inventory totals to the first inventory with specific reasons for any totals
that exceed the first inventory.

- {Deleted: refinery

_ — 7| Deleted: |
1

- ‘[ Deleted: Refinery

(N )

Facility-Wide Annual Emissions (tons) | __ — { Deleted: Refinery
Year NOx SO, vocC co PMy PM;; GHGs (metric tons)

Section 8.4.2 — Comparison to Previous Inventory and Historical Trend Lines
Each inventory shall include a comparison to the previous inventory that includes emission totals in tons as well as the
petcentile difference between the two. The inventory shall include a trend line of emissions totals over time as

reported in the current and previous inventoties. Fach comparison or trend line may include a notation for any

changes in emissions calculation methodology that may account for emission trends over time.
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‘ Section 9: Timeline for Emission Estimation Methodology or Data Revision

Periodically, emission estimation methodologies may be revised or new pollutants may be required to be reported.
Such changes may require that new parameters be recorded that were previously not being recorded.

If an emission estimation methodology is revised or a new pollutant is required to be reported and new data that was
not previously being recorded is required, the facility may report the relevant emissions using the revised methodology
or for the new pollutant for the following inventory report covering the complete calendar year when such new data is

available.

For example, if a new pollutant is required to be reported in mid-2016 and the new pollutant requires data not
currently being recorded, the facility may report emissions for the new pollutant in the 2018 inventory report covering

emissions for the new pollutant, emissions totals for the new pollutant shall be reported in the 2017 year inventory
report.
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‘ Section 10: Guidelines Revision Procedure

The goal of the procedures described in this Section is to provide for transparency, consistency, and stakeholder

e anew emission estimation methodology is developed,

e an existing methodology is changed,

e an acceptable methodology is discredited,

e the accuracy of an existing methodology is revised, requiring a change in ranking,
e a previously unknown pollutant is identified,

e anew regulated pollutant is added, or

e cditorial additions and/or corrections.

Section 10.2: Revision Procedure

The following steps will be followed in considering revisions to these Guidelines:

Step 1: Identification of Proposed Revision
Step 2: Notification of Interested Stakeholders

Step 3: Review and Respond to Stakeholder Comments
Step 4: Publish Revised Guidelines,

e District personnel,
e Formal request by an interested stakeholder, or

e A scheduled review by the District occurring at Jeast once every five years.

followed to revise the Guidelines,
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Section 10.2.2 — Notification of Interested Stakeholders

If the District determines a Guidelines revision is warranted, the District will notify j_- { Deleted: ¢
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‘ Section 11: Emission Inventory Review Criteria

While reviewing an emission inventory; the District will determine if an emission inventory is:

e satisfactory,
e requires minor revision,
e requires major revision, or

e must be rejected.

Although it is not possible to list every situation that may result in an emission inventory from requiring revision or
being rejected, the following sections outline the major criteria that the District will apply during its review.

These represent minimum measures (i.e. an inventory that does not meet the criteria will result in rejection but an
inventory that meets the criteria is not automatically accepted).

Section 11.1: Completeness

The District will determine if emissions from all emission-causing activities and sources are included within the
inventory. The Disttict will determine if all pollutants ate included in the inventory.

Section 11.2: Methodology

The District will review the emission estimation methodologies that were used and verify that the highest ranking
method for which data is available was used. An emission inventory may be rejected if the highest ranking method
was not used, if the methodology used is not identified, or the District cannot determine the methodology used.

Section 11.3: Data Quality

The District will review the underlying quality of the data used to estimate emissions. In this review, the District may

Section 11.4: Documentation

The District will review all supporting documentation (either submitted with an inventory or retained onsite) and
determine if there is documentation to support any assumptions, methodologies, or other metrics used in developing
the emission inventory.

Section 11.5: Timing

The District may reject an emission inventory if a facility does not submit an inventory by the regulatory deadline or
delays in response to District enquiries regarding an emission inventory.
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APPENDIX A

Default Emission Factors

DRAFT




This section lists Air District-approved default emission factors.
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ECTA:E b}[;l;[; fo;(l'; ;11; agn;a;ll}n;gtfm;s;igl; ﬁél;,‘t;)t; 777777777777777777777777777777777 N Deleted: Tabile A-1 Default NOx Emission Factorsy }
— o — — P o e\ N Table A-1: Default Emission Factors for Equipment Leaks
Asphalt Prod.. Blowing 1 VOC Hydrogen Sulfide Ibs/ton processed __‘fc‘_—\ Deleted: Source Category [W
Asphalt Prod., Diesel 1 Metals Arsenic lbs/ton production 2\ Del d: 9
Asphalt Prod., Diesel 1 Metals Beryllium 5.54E-07 1bs/ton production 2 \ 1
Asphalt Prod., Diesel 1 Metals Cadmium 1.62E-06 Ibs/ton production 2 Formatted Table
Asphalt Prod., Diesel 1 Metals Chromium (Hex’ 5.17E-07 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Chromium (Total) 3.41E-06 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Copper 1.66E-06 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Lead 2.77E-06 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Manganese 1L61E-05 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Mercury 7.05E-08 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Nickel 2.77E-06 Ibs/ton production 2
Asphalt Prod., Diesel 1 Metals Selenium 2.77E-07 Ibs/ton production 2
Asphalt Prod.; Diesel 1 Metals Zinc 2.44E-05 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Acenaphthene 9.53E-07 1bs/ton production 2
Asphalt Prod., Diesel 1 PAH Acenaphthylene Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Anthracene 3.79E-08 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Benzo(a)anthracene 9.00E-08 1bs/ton production 2
Asphalt Prod., Diesel 1 PAH Benzo(a)pyrene Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Benzo(b)fluoranthene 2.49E-08 lbs/ton production 2
Asphalt Prod., Diesel 1 PAH Benzo(g.hi)perylene 2.65E-09 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Benzo(k)fluoranthene Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Chrysene 4.08E-08 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Dibenz(a,h)anthracene 2.65E-09 Ibs/ton production 2
Asphalt Prod., Diesel 1 PA Fluoranthene 2.28E-07 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Fluorene 1.22F-06 1bs/ton production 2
Asphalt Prod., Diesel 1 PAH Indeno(1,2,3-cd)pyrene 2.65E-09 lbs/ton production 2
Asphalt Prod., Diesel 1 PAH Naphthalene 7.94E-05 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Phenanthrene 8.47E-07 Ibs/ton production 2
Asphalt Prod., Diesel 1 PAH Pyrene .75E-07 Ibs/ton production 2
Asphalt Prod., Diesel 1 B c 1.56E-02 Ibs/ton production 1
Asphalt Prod., Diesel 1 Formaldehyde 1.98E-04 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Arsenic 1.20E-07 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Beryllium 1.63E-07 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Cadmium 1.63E-07 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Chromium (Hex) 1.20E-07 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Chromium (Total) 9.15E-07 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Copper 1.45E-06 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Lead 4.04E-06 Ibs/ton production 2
Asphalt Prod., Diesel 2 Metals Manganese 1.08E-06 Ibs/ton production 2 Del d
Asphalt Prod., Diesel 2 Metals Mercury 7.83E-07 1bs/ton production 2 /| Formatted: Font: 10 pt
Asphalt Prod., Diesel 2 Metals Nickel lbs/ton production 2 1

// | Formatted: Font: 10 pt
Asphalt Prod., Diesel 2 Metals Selenium Ibs/ton production 2 I/
Asphalt Prod., Diesel 2 Metals Zinc Ibs/ton production 2117 Formatted: Font: 10 pt
B Formatted: Font: 10 pt
: i



(D | W D,

Major Group Sub Group Cate; Substance Emission Factor | Unit Formatted Table
Asphalt Prod., Diesel 2 PAH Acenaphthene 3.06E-08 Ibs/ton production
Asphalt Prod., Diesel 2 PAH Acenaphthylene 4.19E-08 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Anthracene 2.53E-08 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Benzo(a)anthracene 9.14E-09 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Benzo(a)pyrene 3.49E-10 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Benzo(b)fluoranthene 1.18E-08 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Benzo(g,h.)perylene 5.32E-10 lbs/ton production 2
Asphalt Prod., Diesel 2 PAH Benzo(k)fluoranthene 2.63E-09 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Chrysene 1.67E-09 Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Dibenz(a,h)anthracene Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Fluoranthene Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Fluorene Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Indeno(1,2,3-cd)pyrene Ibs/ton production 2
Asphalt Prod., Diesel 2 PAH Naphthalene lbs/ton production 2
Asphalt Prod., Diesel 2 PAH Phenanthrene 1.08E-06 Ibs/ton production 2
Asphalt Prod.; Diesel 2 PAH Dyrene 8.60E-08 Ibs/ton production 2
Asphalt Prod., Diesel 2 YOC Benzene 5.00E-04 Ibs/ton production 3
Asphalt Prod., Diesel 2 VOC Formaldehyde 3.30E-04 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Arsenic 8.02E-06 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Beryllium 4.01E-06 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Cadmium 4.41E-05 1bs/ton production 2
Asphalt Prod., Diesel 3 Metals Chromium (Total) 8.42E-05 1bs/ton production 2
Asphalt Prod., Diesel 3 Metals Copper 1.32E-04 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Lead 2.19E-03 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Manganese 1.64E-03 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Mercury 8.02E-07 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Nickel 3.81E-04 1bs/ton production 2
Asphalt Prod., Diesel 3 Metals Selenium 8.02E-06 Ibs/ton production 2
Asphalt Prod., Diesel 3 Metals Zinc 4.62E-03 Ibs/ton production 2
Asphalt Prod., Diesel 3 YOC Benzene 3.05E-04 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 Metals Arsenic 5.25E-08 Ibs/ton production 3
Asphalt Prod., Natural Gas 1 Metals Beryllium 1.06E-07 Ibs/ton production 3
Asphalt Prod., Natural Gas 1 Metals Cadmium 1.78E-06 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 Metals Chromium (Hex) 4.47E-07 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 Metals Chromium (Total) 9.92E-07 Ibs/ton production 1
1 Metals Copper 3.27E-06 Ibs/ton production 1
1 Metals Lead 4.36E-06 Ibs/ton production 1
1 Metals Manganese 2.00E-05 Ibs/ton production 1
1 Metals Mercury 1.08E-05 Ibs/ton production 1
1 Metals Nickel 3.99E-07 Ibs/ton production 3
Asphalt Prod., Natural Gas 1 Metals Selenium 1bs/ton production 3
Asphalt Prod., Natural Gas 1 Metals Zinc 1.30E-05 Ibs/ton production 1 Del d
Asphalt Prod., Natural Gas 1 PAH Acenaphthene 6.40E-07 Ibs/ton production 1
/| Formatted: Font: 10 pt
1 PAH Acenaphthylene 1.53E-06 Ibs/ton production 1 I/
1 PAH Anthracene 1.88E-07 Ibs/ton production I Formatted: Font: 10 pt
1 PAH Benzo(a)anthracene 9.64E-09 Ibs/ton production 17/ Formatted: Font: 10 pt
Ky Formatted: Font: 10 pt
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Major Group _ Sub Group Cate; Substance Emission Factor | Unit i Formatted Table
Asphalt Prod., Natural Gas 1 PAH Benzo(a)pyrene 1.04E-09 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Benzo(b)fluoranthene 1.48E-09 Ibs/ton production 1

1 PAH Benzo(e)pyrene 3.83E-09 Ibs/ton production 1

1 PAH Benzo(gh,)pervlene 1.29E-09 Ibs/ton production 1

1 PAH Benzo(k)fluoranthene 2.34E-09 Ibs/ton production 1

1 PAH Chrysene 1.55E-09 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Dibenz(a,h)anthracene 9.84E-10 1bs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Fluoranthene 4.56E-07 1bs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Fluorene 1.72E-06 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Indeno(1,2,3-cd)pyrene 1.16E-09 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Naphthalene 2.48E-05 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Phenanthrene 2.45E-06 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 PAH Pyrenc 8.39E-07 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 SVOC Ethylbenzene 2.74E-05 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 yOC Acetaldehyde 5.32E-05 Ibs/ton production 1
Asphalt Prod., Natural Gas 1; vocC Benzene 8.98E-05 Ibs/ton production 1
Asphalt Prod., Natural Gas 1 VOC Formaldehyde 2 104 Ibs /ton production 1
Asphalt Prod., Natural Gas 1 VOC Hydrogen Sulfide 2.91E-04 Ibs/ton production 3
Asphalt Prod., Natural Gas 1 YOC Methyl Chloroform 2.87E-06 lbs/ton production 1
Asphalt Prod., Natural Gas 1 yocC Toluene 4.32E-05 lbs/ton production
Asphalt Prod., Natural Gas 1 vOC Xylene (Total) 4.26E-05 Ibs/ton production 1
Asphalt Prod., Oil 1 Arsenic 3.46E-06 Ibs/ton production 1
Asphalt Prod., Oil 1 Meta Beryllium 1.48E-07 Ibs/ton production 3
Asphalt Prod., Ol 1 Metals Cadmium 7.70E-07 Ibs/ton production 1
Asphalt Prod., Oil 1 Metals Chromium (Hex) 4.30E-07 Ibs/ton production 1
Asphalt Prod., Oil 1 Metals Chromium (Total) 1.05E-05 Ibs/ton production 1
Asphalt Prod., Oil 1 Metals Copper 7.19E-06 1bs/ton production 1
Asphalt Prod., Oil 1 Metals Lead 2.87E-06 Ibs/ton production 1
Asphalt Prod., Oil 1 Metals Manganese 0.54E-05 Ibs/ton production 1
Asphalt Prod., Oil 1 Metals Mercury 4.92E-06 lbs/ton production 1
Asphalt Prod., Oil 1 Metals Nickel 1.27E-04 Ibs/ton production 1
Asphalt Prod., Oil 1 Metals Selenium 2.92E-06 1bs/ton production 1
Asphalt Prod., Oil 1 Metals Zinc 1.11E-04 Ibs/ton production 1
Asphalt Prod., Oil 1 PAH Acenaphthene 3.06E-07 1bs/ton production 1
Asphalt Prod., Oil 1 PAH Acenaphthylene 5.26E-07 1bs/ton production 1
Asphalt Prod., Oil 1 PAH Anthracene 5 -08 Ibs/ton production 1
Asphalt Prod., Ol 1 PAH Benzo(a)anthracene 111E-08 Ibs/ton production 1
Asphalt Prod., Oil 1 PAH Benzo(a)pyrene 1.84E-09 Ibs/ton production 1
Asphalt Prod., Oil 1 PAH Benzo(b)fluoranthene 2.10E-09 Ibs/ton production 1
Asphalt Prod., Oil 1 PAH Benzo(gh,)pervlene 1.20E-09 Ibs/ton production 1
Asphalt Prod., Oil 1 PAH Benzo(k)fluoranthene Ibs/ton production 3
Asphalt Prod., Oil 1 PAH Chrysene lbs/ton production 3 Deleted:
Asphalt Prod., Oil 1 PAH Dibenz(a,h)anthracene Ibs/ton production 3 /| Formatted: Font: 10 pt
Asphalt Prod., Oil 1 PAH Fluoranthene lbs/ton production /| Formatted: Font: 10 pt
Asphalt Prod., Oil 1 PAH Fluorene 1bs/ton production 1 11/ | Formatted: Font: 10 pt
Asphalt Prod., Oil 1 PAH Indeno(1,2,3-cd)pyrene 3.72E-10 Ibs/ton production 3107

_ /////// // Formatted: Font: 10 pt
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Major Group Sub Group Cate; Substance Emission Factor | Unit Seuree— | Formatted Table

Asphalt Prod., Ol 1 PAH Naphthalene 3.08E-05 Ibs/ton production 1

Asphalt Prod., Oil 1 PAH Phenanthrene 6.64E-07 Ibs/ton production 1

Asphalt Prod., Oil 1 PAH Pyrene 5.62E-08 Ibs/ton production 1

Asphalt Prod., Ol 1 Yoc Benzene 3.34E-04 Ibs/ton production 1

Asphalt Prod., Ol 1 voC Formaldehyde 3.92E-04 Ibs/ton production 1

Asphalt Prod., Truck Load 1 vocC Hydrogen Sulfide 1.13E-01 Ibs/ton charged 1

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:4D 2378 4.27E-10 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:4D Total 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:5D 12378 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:5D Total Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:6D 123478 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:6D 123678 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:6D 123789 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:6D Total Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:7D 1234678 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Dioxin:7D Total Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxi: ran Dioxin:8D 1bs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:4F 2378 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:4F Total Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:5F 12378 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:5F 23478 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:5F Total Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:6F 123478 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:6F 123678 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:6F 123789 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:6F 234678 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:6F Total 2.70E-10 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:7F 1234678 2.70E-10 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:7F 1234789 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:7F Total Ibs/ton 2

Boiler, Coal/Natural Gas 1 Dioxin/Furan Furan:8F Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Arsenic 6.12E-05 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Batium 1.69E-03 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Beryllium 3.36E-05 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Cadmium 5.22E-05 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Chromium (Total) 2.19E-04 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Cobalt 3.3 4 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Copper 8.43E-04 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Lead Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Magnesium 1.45 . Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Manganese 5.06E-04 Ibs/ton 2

Boiler, Coal/Natural Gas 1 Metals Mercury 2.40E-05 Ibs/ton 2 Deleted:

Boiler, Coal/Natural Gas 1 Metals Nickel 1.69E-04 Ibs/ton 2 /| Formatted: Font: 10 pt

Boiler, Coal/Natural Gas 1 Metals Selenium 2.78E-04 Ibs/ton 2 /// Formatted: Font: 10 pt

Boiler, Coal/Natural Gas 1 Metals Zinc Ibs/ton 2 I/

Boiler, Coal/Natural Gas 1 PAH Acenaphthene Ibs/ton 2 /;//// Formatted: Font: 10 pt
///// // Formatted: Font: 10 pt
s
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Boiler, Coal/Natural Gas 1 PAH Acenaphthylene Ibs/ton
Boiler, Coal/Natural Gas 1 PAH Anthracene 2.24E-07 Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Benzo(a)anthracene 8.76E-08 Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Benzo(a)pyrene 2.91E-07 Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Benzo(b)fluoranthene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Benzo(e)pyrene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Benzo(g,h.)perylene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Benzo(k)fluoranthene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Dibenz(a,h)anthracene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Fluorene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Indeno(1,2,3-cd)pyrene Ibs/ton 2
Boiler, Coal/Natural Gas 1 PAH Phenanthrene 4.03E-06 Ibs/ton 2
Boiler, Coal/Natural Gas 1 SVOC 1.2-Dichlorobenzene 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 SVOC 2-Chloronaphthalene 4.73E-08 Ibs/ton 3
Boiler, Coal/Natural Gas 1 SVOC Ethylbenzene Ibs/ton 1
Boiler, Coal/Natural Gas 1 SVOC Perylene 7.40E-08 Ibs/ton 3
Boiler, Coal/Natural Gas 1 VOC 1,1.1-Trichloroethane 1.59E-04 lbs/ton 1
Boiler, Coal/Natural Gas 1 VOoC 1,1,2.2-Tetrachloroethane 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 YOC 1,1,2-Trichloroethane 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 YocC 1.1-Dichloroethane 4.69E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 YocC 1.1-Dichloroethene 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 voC 2-Chloroethyl vinyl Ether 9.65E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 voC 2-Hexanone Ibs/ton 3
Boiler, Coal/Natural Gas 1 VOC Acetone Ibs/ton 1
Boiler, Coal/Natural Gas 1 NOC Benzene Ibs/ton 1
Boiler, Coal/Natural Gas 1 YOC Bromodichloromethane 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 4, YOC Bromoform 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 YOC Bromomethane 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 YOC Carbon disulfide 4.66E Ibs/ton 3
Boiler, Coal/Natural Gas 1 YOC Carbon Tetrachloride 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 VOC Chlorobenzene 4.82E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 vOC Chloroethane 4.60E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 Yoc Chloroform 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 vocC Chloromethane 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 vOC Dibromochloromethane 4.66E-06 Ibs/ton 3
Boiler, Coal/Natural Gas 1 vocC Dichloromethane 3.06E-03 Ibs/ton 1
Boiler, Coal/Natural Gas 1 VOC Formaldehyde 451001 Ibs/ton 1
Boiler, Coal/Natural Gas 1 VOC Methyl Ethyl Ketone Ibs/ton 1
Boiler, Coal/Natural Gas 1 vOC Styrene 4.60E-06 3
Boiler, Coal/Natural Gas 1 vOC Tetrachloroethene 4.60E-06 3
Boiler, Coal/Natural Gas 1 YocC Toluene 1
Boiler, Coal/Natural Gas 1 vOocC Trichloroethene 4.66E-06 Ibs/ton 3 Deleted
Boiler, Coal/Natural Gas 1 vocC Trichlorofluoromethane 4.66E-06 Ibs/ton 3 /| Formatted: Font: 10 pt
Boiler, Coal/Natural Gas 1 yOC vinyl Acetate 4.66E-06 3 17
// | Formatted: Font: 10 pt
Boiler, Coal/Natural Gas 1 YOC vinyl Chloride 4.66E-06 3 1/
Boiler, Coal/Natural Gas 1 YOC T'otal) 4.33E-04 1urs Formatted: Font: 10 pt
/////// // Formatted: Font: 10 pt
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Boiler, Coke/Coal 1 Dioxin/Furan | Dioxin/Furan:Total 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:4D 2378 lbs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:4D Total Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:5D 12378 2.19E-11 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:5D Total 2.19E-11 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:6D 123478 2.68E-11 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:6D 123678 2 11 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:6D 123789 2.46E-11 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:6D Total 4.31E-11 lbs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:7D 1234678 9.40E-11 lbs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:7D Total 9.40E-11 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Dioxin:8D 1L41E-10 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:4F 2378 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:4F Total 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:5F 12378 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:5F 23478 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:5F Total Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:6F 123478 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan | Furant6F 123678 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:6F 123789
Boiler, Coke/Coal 1 Dioxin/Furan Furan:6F 234678 2
Boiler, Coke/Coal L Dioxin/Furan Furan:6F Total Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:7F 1234678 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:7F 1234789 Ibs/ton 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:7F Total 2
Boiler, Coke/Coal 1 Dioxin/Furan Furan:8F 2
Boiler, Coke/Coal 1 Halogens HCl 1
Boiler, Coke/Coal 1 Metals Arsenic lbs/ton 1
Boiler, Coke/Coal 1 Metals Beryllium lbs/ton 1
Boiler, Coke/Coal 1 Metals Cadmium lbs/ton 2
Boiler, Coke/Coal 1 Metals Chromium (Hex) Ibs/ton 1
Boiler, Coke/Coal 1 Metals Chromium (Total) lbs/ton 1
Boiler, Coke/Coal 1 Metals Copper 1.76E-05 Ibs/ton 1
Boiler, Coke/Coal 1 Metals Lead 3.66E-06 Ibs/ton 1
Boiler, Coke/Coal 1 Metals Manganese 5.92E-05 Ibs/ton 1
Boiler, Coke/Coal 1 Metals Mercury -06 Ibs/ton 1
Boiler, Coke/Coal 1 Metals Nickel 3.92E-04 Ibs/ton 1
Boiler, Coke/Coal 1 Metals Selenium 3.60E-05 Ibs/ton 2
Boiler, Coke/Coal 1 Metals Zinc 4.96E-05 Ibs/ton 1
Boiler, Coke/Coal 1 PAH Acenaphthene 2.62E-08 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Acenaphthylene 2.62E-08 lbs/ton 2
Boiler, Coke/Coal 1 PAH Anthracene 2.62E-08 lbs/ton 2 Del d
Boiler, Coke/Coal 1 PAH Benzo(a)anthracene 2.62E-08 Ibs/ton 2 /| Formatted: Font: 10 pt
Boiler, Coke/Coal 1 PAH Benzo(a)pyrene 2.62E-08 lbs/ton 2 !/
. F tted: Font: 10 pt
'ormatted: ront:
Boiler, Coke/Coal 1 PAH Benzo(b)fluoranthene 2.6. )8 lbs/ton 2 gy P
Boiler, Coke/Coal 1 PAH Benzo(e)pyrenc 260508 Ibs/ton 77| Formatted: Font: 10 pt
Formatted: Font: 10 pt
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Major Group Sub Group Cate; Substance Emission Factor ¢ | Formatted Table
Boiler, Coke/Coal 1 PAH Benzo(gh.i)pervlene 2.62E-08 2
Boiler, Coke/Coal 1 PAH Benzo(k)fluoranthene 2.62E-08 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Chrysene 5.32E-08 Ibs/ton 1
Boiler, Coke/Coal 1 PAH Dibenz(a,h)anthracene 2.62E-08 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Fluoranthene 4.71E-08 Ibs/ton 1
Boiler, Coke/Coal 1 PAH Fluorene 1.45E-07 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Indeno(1,2,3-cd)pyrene 2.62E-08 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Naphthalene 2.22E-06 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Phenanthrene 8.00E-07 Ibs/ton 2
Boiler, Coke/Coal 1 PAH Pyrene Ibs/ton 1
Boiler, Coke/Coal 1 SVOC 2-Methylnaphthalene 1.51E-07 lbs/ton 3
Boiler, Coke/Coal 1 SVOC Perylene 1.20E-08 lbs/ton 3
Boiler, Coke/Coal 1 VOC Formaldehyde 4.78E-03 lbs/ton 1
Boiler, Distillate 1 PAH Acenaphthene 1.13E-03 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Acenaphthylene 2.38E-04 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Anthracene 8.49E-05 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Benzo(a)anthracene 9.93E-05 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Benzo(a)pyrene 2.20E-05 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Benzo(b)fluoranthene 2.11E-05 1bs/1000 gallons 2
Boiler, Distillate 1 PAML Benzo(€)pyrene 152605 Ibs/1000 gallons 2
Boiler, Distillate 1 PAH Benzo(gh.i)perylene 2.77E-05 1bs/1000_gallons 2
Boiler, Distillate 1 PAH Benzo(k)fluoranthene 7.03E-04 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Chrysene 1.01E-04 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Dibenz(a,h)anthracene 2.72E-05 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Fluoranthene 7.12E-05 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Fluorene 2.78E-04 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Indeno(1.2.3-cd)pyrene 2.18E-05 1bs/1000 gallons 2
Boiler, Disdllate 1 PAH Naphthalene 2.78E+00 1bs /1000 gallons 2
Boiler, Distillate 1 PAH Phenanthrene 9.80E-04 1bs/1000 gallons 2
Boiler, Distillate 1 PAH Pyrene 1.16E-04 1bs/1000 gallons 2
Boiler, Distillate 1 SVOC 2-Chloronaphthalene 9.05E-06 1bs/1000 gallons 3
Boiler, Distillate 1 SVOC 2-Methylnaphthalene 1.40E-04 1bs/1000 gallons 1
Boiler, Distillate 1 SVOC Ethylbenzene 6.35E-04 1bs/1000 gallons 3
Boiler, Distillate 1 SVOC 1.26E-05 1bs/1000 gallons 3
Boiler, Distillate 1 YOC 2.54E-03 1bs/1000 gallons 1
Boiler, Distillate 1 YOC Formaldehyde I5E4+00 1bs/1000 gallons 2
Boiler, Distillate 1 VOC Hexane 5.15E-04 1bs/1000 gallons 3
Boiler, Distillate 1 VOC Propylene 1.71E-03 1bs/1000 gallons 1
Boiler, Distillate VOC Toluene 1bs/1000 gallons 1
Boiler, Distillate 1 VOC Xylene (Total) Ibs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:4D 2378 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:4D Total 1bs/1000 gallons 3 Del .
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:5D 12378 1.31E-10 1bs/1000 gallons 3
/| Formatted: Font: 10 pt
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:5D Total 4.06E-09 1bs/1000 gallons 3 1y
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:6D 123478 1.31E-10 1bs/1000 gallons 3 1y Formatted: Font: 10 pt
Boiler, Fucl oil 2 Dioxin/Furan | Dioxin:6D 123678 3.68E-10 s/ 1000 gallons 17, | Formatted: Font: 10 pt
i Formatted: Font: 10 pt
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Boiler, Fuel oil 2 Dioxin/Furan Dioxin:6D 123789 3.68E-10 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:6D Total 4.38E-09 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:7D 1234678 3.12E-09 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Dioxin:7D Total 2.33E-09 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin ran Dioxin:8D 7.50E-08 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Furan:4F 2378 8.16E-10 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Furan:4F Total 1.27E-09 1bs/1000 gallons 3
Boiler, Fuel ol Dioxin/Furan Furan:5F 12378 131E-10 1bs/1000 gallons 3
Boiler, Fuel oil Dioxin/Furan Furan:5F 23478 1.31E-10 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Furan:5F Total 2.30E-09 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Furan:6F 123478 3.64E-10 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Furan:6F 123678 2.73E-10 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Furan:6F 123789 1.31E-10 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Furan:6F 234678 5.51E-10 1bs/1000 gallons 1
Boiler, Fuel oil 2 Dioxin/Furan Furan:6F Total 4.33E-10 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Furan:7F 1234678 1.44E-09 1bs/1000 gallons
Boiler, Fuel oil 2 Dioxin/Furan Furan:7F 1234789 1.31E-10 1bs/1000 gallons 3
Boiler, Fuel oil 2 Dioxin/Furan Furan:7F Total 1.57E-09 1bs/1000 gallons 3
Boiler, Fuel oil 2 Furan:8F 7.15E-09 1bs/1000 gallons 1
Boiler, Fuel oil 2 Metals Antimony 2.21E-03 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Arsenic 364503 [bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Barium 2.80E-02 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Beryllium 3.35E-03 1bs /1000 gallons 2
Boiler, Fuel oil 2 Metals Cadmium 5.02E-02 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Chromium (Hex) 1.21E-03 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Chromium (Total) 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Cobalt 3.33E-03 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Copper 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Lead 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Manganese 5.47E-01 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals Mercury 1.43E-03 Ibs/1000 gallons 2
Boiler, Fuel oil 2 Metals Molybdenum 7.05E-03 Ibs/1000 gallons 2
Boiler, Fuel oil 2 Metals Nickel 4.70E-01 Ibs/1000 gallons
Boiler, Fuel oil 2 Metals Phosphorus 3.74E-02 1bs/1000 gallons
Boiler, Fuel oil 2 Metals Selenium 4.49E-02 Ibs/1000 gallons 2
Boiler, Fuel oil 2 Metals Silver 1.85E-03 Ibs/1000 gallons 2
Boiler, Fuel oil 2 Metals Thallium 1.86E-03 1bs/1000 gallons 2
Boiler, Fuel oil 2 Metals vanadium 1.13E-01 Ibs/1000 gallons 2
Boiler, Fuel oil 2 Metals Zinc 1.09E+00 Ibs/1000 gallons 2
Boiler, Fuel oil 2 PAH Acenaphthene 8.51E-05 Ibs/1000 gallons 2
Boiler, Fuel oil 2 PAH Acenaphthylene 1.83E-04 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Anthracene 851005 Ibs/1000 gallons 2 Deleted
Boiler, Fuel oil 2 PAH Benzo(a)anthracene 8.51E-05 1bs/1000 gallons 2 /| Formatted: Font: 10 pt
Boiler, Fuel oil 2 PAH Benzo(a)pyrene 8.51E-05 1bs/1000 gallons 2 17
// | Formatted: Font: 10 pt
Boiler, Fuel oil 2 PAH Benzo(b)fluoranthene 8.51E-05 1bs/1000 gallons 2 1/
Boiler, Fuel oil 2 PAH Benzo(b+k)fluoranthene 4.15E-06 1bs/1000 gallons 2017 Formatted: Font: 10 pt
g Formatted: Font: 10 pt
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Boiler, Fuel oil 2 PAH Benz yrene 2.66E-06 1bs/1000 gallons
Boiler, Fuel oil 2 PAH Benzo(gh.i)perylene 8.51E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Benzo(k)fluoranthene 8.51E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Chrysene 8.51E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Dibenz(a,h)anthracene 8.51E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Fluoranthene 9.64E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Fluorene 8.59E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Indeno(1,2,3-cd)pyrene 8.51E-05 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Naphthalene 5.09E-02 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Phenanthrene 3.46E-04 1bs/1000 gallons 2
Boiler, Fuel oil 2 PAH Pyrene 8.51E-05 Ibs/1000 gallons 2
Boiler, Fuel oil 2 SVOC 2-Chloronaphthalene 8.15E-09 1bs/1000 gallons 3
Boiler, Fuel oil 2 SVO( 2-Methylnaphthalene 7.99E-05 1bs/1000 gallons 1
Boiler, Fuel oil 2 SVO( Ethylbenzene 1.42E-03 1bs/1000 gallons 1
Boiler, Fuel oil 2 SVOC Perylene 1.89E-08 1bs/1000 gallons 3
Boiler, Fuel oil 2 VOC 1,3-Butadiene 4.48E-04 1bs/1000 gallons 3
Boiler, Fuel oil 2 VocC Acetaldehyde 2.31E-03 1bs/1000 gallons 1
Boiler, Fuel oil 2 VOC Benzene 5.17E-01 1bs/1000 gallons 2
Boiler, Fuel oil 2 YOocC Chloroform 2.39E-03 1bs/1000 gallons 3
Boiler, Fuel oil 2 yocC Formaldehyde 4.92E-01 1bs/1000 gallons 2
Boiler, Fuel oil 2 YOC Propylene 1.06E-02 1bs/1000 gallons 3
Boiler, Fuel oil 2 yocC Toluene 7.30E-03 1bs/1000 gallons 1
Boiler, Fuel oil 2 YOC Xylene (Total 9.28E-03 1bs/1000 gallons 1
Boiler, Ref. Gas 1 Metals Arsenic Ibs/MMcf 1
Boiler, Ref, Gas 1 Metals Beryllium Tbs/MMcf 1
Boiler, Ref. Gas 1 Metals Cadmium 2.38E-03 Ibs/MMcf 1
Boiler, Ref. Gas 1 Metals Chromium (Hex 8. Ibs/MMef 3
Boiler, Ref. Gas 1 Metals Chromium (Total) 1.28E-02 Ibs/MMc 1
Boiler, Ref. Gas 1 Metals Copper 6.30E-03 Ibs/MMcf 1
Boiler, Ref. Gas 1 Metals Lead 2.42E-03 Ibs/MMcf 1
Boiler, Ref. Gas 1 Metals Manganese 2.39E-03 Ibs/MMcf 1
Boiler, Ref. Gas 1 Metals Mercury 1 )4 Ibs/MMcf 3
Boiler, Ref. Gas 1 Metals Nickel 5.59E-03 Ibs/MMcf 1
Boiler, Ref. Gas 1 Metals Selenium 2.06E-03 Ibs/MMcf 1
Boiler, Ref. Gas 1 Metals Zinc 3.42E+00 Ibs/MMcf 1
Boiler, Ref. Gas 1 PAH Acenaphthene 5.88E-06 Ibs/MMcf 1
Boiler, Ref, Gas 1 PAH Acenaphthylene 125506 Tbs/MMcf 3
Boiler, Ref. Gas 1 PAH Anthracene 2.28E-05 Ibs/MMcf 1
Boiler, Ref. Gas 1 PAH Benzo(a)anthracene 1.83E-05 Ibs/MMcf 1
Boiler, Ref. Gas 1 PAH Benzo(a)pyrene 3.42E-06 1bs/MMcf 1
Boiler, Ref. Gas 1 PAH Benzo(b)fluoranthene 6.76E-06 Ibs/MMcf 1
Boiler, Ref. Gas 1 PAH Benzo(gh.i)pervlene Ibs/MMecf 1 Deleted:
Boiler, Ref. Gas 1 PAH Benzo(k)fluoranthene Tbs/MNMcf 5 /| Formatted: Font: 10 pt
Boiler, Ref. Gas 1 PAH Chrysene 3.42E-06 Ibs/MMcf 1 Formatted: Font: 10 pt
Boiler, Ref. Gas 1 PAH Dibenz(a,h)anthracene 1.25E-06 Ibs/MMcf 3 1// | Formatted: Font: 10 pt
Boiler, Ref. Gas 1 PAH Fluoranthene Ibs/MMcf l//////// Formatted: Font: 10 pt
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Boiler, Ref. Gas 1 PAH Fluorene

Boiler, Ref. Gas 1 PAH Indeno(1,2,3-cd)pyrene 1.25E-06 3

Boiler, Ref. Gas 1 PAH Naphthalene 2.06E-04 1

Boiler, Ref. Gas 1 PAH Phenanthrene 5.64E-05 1

Boiler, Ref, Gas 1 PAH Pyrene Tbs/MMcf 1

Boiler, Ref. Gas 1 SVOC Phenol 2.18F-03 Ibs/MMcf 1

Boiler, Ref. Gas 1 YOC Acetaldehyde 3.97E-03 1bs/MMcf 1

Boiler, Ref. Gas 1 YOC Benzene Ibs/MMcf 1

Boiler, Ref. Gas 1 yOC Formaldehyde Ibs/MMcf 1

Boiler, Ref. Gas 1 YOC Hydrogen Sulfide Ibs/MMecf 3

Boiler, Ref. Gas 1 YOC Toluene Ibs/MMcf 1

Boiler, Ref. Gas Halogens HCI Ibs/MMcf 3

Boiler, Ref. Gas Metals Arsenic 1

Boiler, Ref. Gas 2 Metals Beryllium 3

Boiler, Ref. Gas 2 Metals Cadmium Ibs/MMcf 3

Boiler, Ref. Gas 2 Metals Chromium (Hex) Ibs/MMcf 3

Boiler, Ref. Gas 2 Metals Chromium (Total) Ibs/MMcf 1

Boiler, Ref. Gas 2 Metals Copper Ibs/MMef 1

Boiler, Ref. Gas 2 Metals Lead Ibs/MMecf 1

Boiler, Ref. Gas 2 Metals Manganese Ibs/MMecf 1

Boiler, Ref. Gas 2 Metals Mercury Ibs/MMcf 3

Boiler, Ref. Gas 2 Metals Nickel 1.97E-02 lbs/MMecf 1

Boiler, Ref. Gas 2 Metals Selenium 3.30E-01 MMecf 1

Boiler, Ref, Gas 2 Metals Zinc 9.80E-02 Tbs/MMcf 1

Boiler, Ref. Gas 2 PAH Acenaphthene Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Acenaphthylene Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Anthracene Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Benzo(a)anthracene MMcf 1

Boiler, Ref. Gas 2 PAH Benzo(a)pyrene Ibs/MMcf 3

Boiler, Ref. Gas 2 PAH Benzo(b)fluoranthene 1

Boiler, Ref. Gas 2 PAH Benzo(c)pyrene 1

Boiler, Ref. Gas 2 PAH Benzo(g.h.i)perylene 3

Boiler, Ref. Gas 2 PAH Benzo(k)fluoranthene 1bs/MMcf 1

Boiler, Ref. Gas 2 PAH Chrysene Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Dibenz(a,h)anthracene Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Fluoranthene Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Fluorene 8.29E-05 Ibs/MMecf 1

Boiler, Ref. Gas 2 PAH Indeno(1,2.3-cd)pyrene 4.86E-06 Ibs/MMcf 1

Boiler, Ref. Gas 2 PAH Naphthalene Ibs/MMecf 1

Boiler, Ref. Gas 2 PAH Phenanthrene 1

Boiler, Ref. Gas 2 PAH Pyrene 0.66E-05 Ibs/MMcf 1

Boiler, Ref. Gas 2 SVOC 2-Methylnaphthalene 1308-04 Ths/MMcf 1 Deleted:

Boiler, Ref. Gas 2 SVOC Ethylbenzene 5.50E-02 Ibs/MMcf 3 /| Formatted: Font: 10 pt

Boiler, Ref. Gas 2 SVO( Perylene 9.95E-07 1bs/MMecf 3 /‘// Formatted: Font: 10 pt

Boiler, Ref. Gas 2 SVOC Phenol 2.63E-03 Ibs/MMcf 1 117

Boiler, Ref. Gas 2 yocC 1,1.1-Trichloroethane 5-02 Ibs/MMcf 3 /;//// Formatted: Font: 10 pt
///// // Formatted: Font: 10 pt
s
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Boiler, Ref. Gas 2 yocC 1,2-Dichloroethane )1 Ibs/MMcf
Boiler, Ref. Gas 2 huele Acetaldehyde 5E-01 Ibs/MMcf 1
Boiler, Ref. Gas 2 yOC Ammonia 3.21E+00 Ibs/MMcf 1
Boiler, Ref. Gas 2 yOC Benzene Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Carbon Tetrachloride 5.15E-03 Ibs/MMecf 3
Boiler, Ref. Gas 2 YOC Chloroform 2.49E-02 Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Cyanide 5 i-03 Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Formaldehyde 1.93E+00 Ibs/MMcf 1
Boiler, Ref. Gas 2 yOoC Hydrogen Sulfide 2.97E-02 Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Methylene Chloride Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Tetrachloroethene Ibs/MMcf 3
Boiler, Ref. Gas 2 yOoC Toluene 4.80E-02 Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Trichloroethene Ibs/MMcf 3
Boiler, Ref. Gas 2 YOC Trichlorofluoromethane 4.26E-03 Ibs/MMef 3
Boiler, Ref. Gas 2 YOC Xylene (Total) 5.50E-02 Ibs/MMcf 3
Catalytic Reformer 1 Dioxin/Furan Dioxin:4D 2378 4.80E-12 1bs/1000 Barrels 3
lytic Reformer 1 Dioxin/Furan Dioxin:4D Total 4.80E-12 1bs/1000 Barrels 3
lytic Reformer 1 Dioxin/Furan Dioxin:5D 12378 4.19E-11 1bs/1000 Barrels 1
lytic Reformer 1 Dioxin/Furan Dioxin:5D Total 1.11E-10 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Dioxin:6D 123478 3.73E-11 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Dioxin:6D 123678 9.10E-12 1bs/1000 Barrels 3
Catalytic Reformer 1 Dioxin/Furan Dioxin:6D 123789 1.22E-11 1bs/1000 Barrels 3
Catalytic Reformer 1 Dioxin/Furan Dioxin:6D Total 3.99E-10 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Dioxin:7D 1234678 2.19E-10 Ibs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Dioxin:7D Total 4.33E-10 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Dioxin:8D 7.95E-10 bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:4F 2378 7.22E-11 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:4F Total 8.42E-10 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:5F 12378 1.46E-10 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:5F 23478 3.41E-10 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:5F Total 1.59E-09 1bs/1000 Barrels 1
lytic Reformer 1 Dioxin/Furan Furan:6F 123478 3.29E-10 1bs/1000 Barrels 1
lytic Reformer 1 Dioxin/Furan Furan:6F 123678 3.35E-10 1bs/1000 Barrels 1
lytic Reformer 1 Dioxin/Furan Furan:6F 123789 1.68E-11 1bs/1000 Barrels 3
Catalytic Reformer 1 Dioxin/Furan Furan:6F 234678 3.81E-10 Ibs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:6F Total Ibs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:7F 1234678 1bs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:7F 1234789 2.59E-10 Ibs/1000 Barrels 1
Catalytic Reformer 1 Dioxin/Furan Furan:7F Total 1.52E-09 1bs/1000 Barrels 1
Catalytic Reformer 1 Dic ran Furan:8F 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Dioxin:4D 2378 3.60E-12 1bs/1000 Barrels 3
Catalytic Reformer 2 Dioxin/Furan Dioxin:4D Total 3.60E-12 1bs/1000 Barrels 3 Deleted
Catalytic Reformer 2 Dioxin/Furan Dioxin:5D 12378 3.26E-12 1bs/1000 Barrels 3
’ _ /| Formatted: Font: 10 pt
Catalytic Reformer 2 Dioxin/Furan Dioxin:5D Total 3.26E-12 1bs/1000 Barrels 3 I/
lytic Reformer 2 Dioxin/Furan Dioxin:6D 123478 7.90E-12 1bs/1000 Barrels 3 1y Formatted: Font: 10 pt
Catalytic Reformer 2 Dioxin/Furan Dioxin:6D 123678 1.12E-11 1bs/1000 Barrels 31/ Formatted: Font: 10 pt
L7 Formatted: Font: 10 pt
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Catalytic Reformer 2 Dioxin/Furan Dioxin:6D 123789 7.90E-12 1bs/1000 Barrels
Catalytic Reformer 2 Dioxin/Furan Dioxin:6D Total 8.65E-11 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Dioxin:7D 1234678 1.19E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Dioxin:7D Total 1.92E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin ran Dioxin:8D 8.37E-10 1bs/1000 Barrels 1
lytic Reformer 2 Dioxin/Furan Furan:4F 2378 4.12E-12 1bs/1000 Barrels 3
lytic Reformer 2 Dioxin/Furan Furan:4F Total 2.82E-10 1bs/1000 Barrels 1
lytic Reformer 2 Dioxin/Furan Furan:5F 12378 3.37E-11 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Fura 6.64E-11 Ibs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:5F Total 4.47E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:6F 123478 7.44E-11 bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:6F 123678 9.99E-11 Ibs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:6F 123789 9.10E-12 1bs/1000 Barrels 3
Catalytic Reformer 2 Dioxin/Furan Furan:6F 234678 1.96E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:6F Total 7.39E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:7F 1234678 2.90E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:7F 1234789 I3E-10 1bs/1000 Barrels 1
Catalytic Reformer 2 Dioxin/Furan Furan:7F Total 5.40E-10 1bs/1000 Barrels
Catalytic Reformer 2 Dioxin/Furan Furan:8F 1.48E-10 1bs/1000 Barrels 1
Coke Calcining 1 Dioxin/Furan Dioxin:4D 2378 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:4D other 2.99E-10 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:5D 12378 1.35E-11 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:5D other 1.02E-10 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:6D 123478 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:6D 123678 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:6D 123789 1.50E-11 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:6D other 8.96E-11 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:7D 1234678 2.18E-10 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:7D other 1.90E-10 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Dioxin:8D 2.76E-09 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:4F 2378 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:4F other Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:5F 12378 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:5F 23478 1.46E-11 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:5F other 1.79E-10 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:6F 123478 271E lbs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:6F 123678 3.13E-11 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:6F 123789 1.20E-11 lbs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:6F 234678 ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:6F other Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:7F 1234678 Ibs/ton coke 2
Coke Calcining 1 Dioxin/Furan Furan:7F 1234789 2.99E-11 Ibs/ton coke 2 Del d
Coke Calcining 1 Dioxin/Furan Furan:7F other 5.16E-11 Ibs/ton coke 2 /| Formatted: Font: 10 pt
Coke Calcining 1 Dioxi: ran Furan:8F 2.86E-10 Ibs/ton coke 2 17
// | Formatted: Font: 10 pt
Coke Calcining 1 Metals Antimony 4.79E-05 Ibs/ton coke 2 I/
Coke Calcining 1 Metals Arsenic 4.92E-06 Ibs/ton coke 2017 Formatted: Font: 10 pt
g Formatted: Font: 10 pt
"’
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Coke Calcining 1 Metals Barium 2.46E-05 Ibs/ton coke

Coke Calcining 1 Metals Beryllium Ibs/ton coke 2

Coke Calcining 1 Metals Cadmium Ibs/ton coke 2

Coke Calcining 1 Metals Chromium (Hex) Ibs/ton coke 2

Coke Calcining 1 Metals Chromium (Total) Ibs/ton coke 2

Coke Calcining 1 Metals Copper Ibs/ton coke 2

Coke Calcining 1 Metals Lead Ibs/ton coke 2

Coke Calcining 1 Metals Manganese Ibs/ton coke 2

Coke Calcining 1 Metals Mercury Ibs/ton coke 2

Coke Calcining 1 Metals Nickel Ibs/ton coke 2

Coke Calcining 1 Metals Phosphorus 4.92E-04 Ibs/ton coke 2

Coke Calcining 1 Metals Selenium 4.92E-06 Ibs/ton coke 2

Coke Calcining 1 Metals Silver, 1.72E-05 Ibs/ton coke 2

Coke Calcining 1 Metals 7.38E-05 Ibs/ton coke 2

Coke Calcining 1 Metals Zinc 1.63E-04 Ibs/ton coke 2

Coke Calcining 1 PAH Acenaphthene 1.64E-08 Ibs/ton coke 2

Coke Calcining 1 PAH Acenaphthylene 2.81E-08 Ibs/ton coke 2

Coke Calcining 1 PAH Anthracene 1.97E-08 Ibs/ton coke 2

Coke Calcining 1 PAH Benzo(a)anthracene Ibs/ton coke 2

Coke Calcining 1 PAH Benzo(a)pyrene Ibs/ton coke 2

Coke Calcining 1 PAH Benzo(b)fluoranthene Ibs/ton coke 2

Coke Calcining 1 PAH Benzo(g:h.i)perylene Ibs/ton coke 2

Coke Calcining 1 PAH Benzo(k)fluoranthene Ibs/ton coke 2

Coke Calcining 1 PAH Chrysene Ibs/ton coke 2

Coke Calcining 1 PAH Dibenz(a,h)anthracene 8.25E-09 Ibs/ton coke 2

Coke Calcining 1 PAH Fluoranthene 4.30E-08 Ibs/ton coke 2

Coke Calcining i, PAH Fluorene 0.61E-08 lbs/ton coke 2

Coke Calcining 1 PAH Indeno(1,2,3-cd)pyrene 8.25E-09 Ibs/ton coke 2

Coke Calcining 1 PAH Naphthalene lbs/ton coke 2

Coke Calcining 1 PAH Phenanthrene lbs/ton coke 2

Coke Calcining 1 PAH Dyrene lbs/ton coke 2

Coke Calcining 1 yOC Acetaldehyde Ibs/ton coke 1

Coke Calcining 1 Yoc Benzene Ibs/ton coke 1

Coke Calcining 1 vocC Formaldehyde 3.60E-04 Ibs/ton coke 2

Coke Calcining 1 yOoC Toluene 5.34E-05 Ibs/ton coke 1

Coke Calcining 1 vOoC Xylene (m,p) 3.09E-05 Ibs/ton coke 1

Coke Calcining 1 yOoC Xylene (o 2.17E-05 lbs/ton coke 3

FCCU, Refinery gas 1 Halogens HCl 5.29E-01 Ibs/ 1000 barrels 1

EC Refinery gas 1 Metals Arsenic 4.18E-04 Ibs/ 1000 barrels 2

FCCU, Refinery gas 1 Metals Beryllium Ibs/ 1000 barrels 2

FCCU, Refinery gas 1 Metals Cadmium 8.47E-05 Ibs/ 1000 barrels 2

FCCU, Refinery gas 1 Metals Chromium (Hex) 2.96E-05 Ibs/ 1000 barrels 2 Deleted:

FCCU, Refinery gas 1 Metals Chromium (Total) 5.04E-04 Ibs/ 1000 barrels 2 /| Formatted: Font: 10 pt

FCCU, Refinery gas 1 Metals Copper 1.21E-03 lbs/ 1000 barrels 2 ”/ Formatted: Font: 10 pt

FCCU, Refinery gas 1 Metals Lead 5.76E-04 lbs/ 1000 barrels 2 1/

ECCU, Refinery gas 1 Metals Manganese 7.93E.04 Ibs/ 1000 barrels 2 07 Formatted: Font: 10 pt
///// // Formatted: Font: 10 pt
s
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EC Refinery gas 1 Metals Mercury 2.94F-04 lbs/ 1000 barrels
FCCU, Refinery gas 1 Metals Nickel 1.04E-02 lbs/ 1000 barrels 2
EC Refinery gas 1 Metals Selenium 1.58E-03 1bs/ 1000 barrels 2
EC Refinery gas 1 Metals Zinc 4.04E-03 1bs/ 1000 barrels 2
EC Refinery gas 1 PAH Acenaphthene 4.90E-07 1bs/ 1000 barrels 1
EC Refinery gas 1 PAH Acenaphthylene 3.53E-07 Ibs/ 1000 barrels 1
FCCU, Refinery gas 1 PAH Anthracene 1.13E-06 Ibs/ 1000 barrels
FCCU, Refinery gas 1 PAH Benzo(a)anthracene 5.23E-07 Ibs/ 1000 barrels 1
FCCU, Refinery gas 1 PAH Benzo(a)pyrene 1.29E-07 Ibs/ 1000 barrels 3
FCCU, Refinery gas 1 PAH Benzo(b)fluoranthene 1.06E-06 1bs/ 1000 barrels 1
FCCU, Refinery gas 1 PAH Benzo(e)pyrene 4.54E-07 Ibs/ 1000 barrels 1
FCCU, Refinery gas 1 PAH Benzo(g,h.i)perylene 1.29E-07 Ibs/ 1000 barrels 3
EC Refinery gas 1 PAH Benzo(k)fluoranthene 3.65E-07 lbs/ 1000 barrels 1
EC Refinery gas 1 PAH Chrysene 2.56E-06 lbs/ 1000 barrels 1
EC Refinery gas 1 PAH Dibenz(a,h)anthracene 1.29E-07 1bs/ 1000 barrels 3
ECCU, Refinery gas L PAH Fluoranthene 4.50E-06 lbs/ 1000 barrels 1
FCCU, Refinery gas 1 PAH Fluorene 1.92E-06 Ibs/ 1000 barrels 1
FCCU, Refinery gas 1 PAH Indeno(1.2,3-cd)pyrene 1.29E-07 Ibs/ 1000 barrels 3
ECCU, Refinery gas 1 PAH Naphthalene 4.62E-05 lbs/ 1000 barrels 3
FCCU, Refinery gas 1 PAH Phenanthrene 1.15E-05 Ibs/ 1000 barrels 1
EC Refinery gas 1 PAH Dyrene 2.48E-06 1bs/ 1000 barrels 1
EC Refinery gas 1 voC Carbon disulfide 5.60E-04 1bs/1000 Batrels 4
FCCU, Refinery gas 1 voC Hydrogen cyanide 7.00E+00 1bs/1000 Barrels 4
FCCU, Refinery gas 1 Dioxin/Furan Pentachlorodibenzofurans 5.50E-10 1bs/1000 Batrels 4
FCCU, Refinery gas 1 Dioxin/Furan Hexachlorodibenzofuran 1.10E-09 1bs/1000 Barrels 4
FCCU, Refinery gas 1 Dioxin/Furan Heptachlorodibenzo-p-dioxin 9.40E-10 1bs/1000 Barrels 4
FCCU, Refinery gas 1 svVoc 2-Methylnaphthalene 2.26E-06 lbs/ 1000 batrels 3
FCCU, Refinery gas 1 SVOC Ethylbenzene 1bs/ 1000 barrels 3
FCCU, Refinery gas 1 SVOC Perylene 1bs/ 1000 barrels 3
FCCU, Refinery gas 1 SVOC Phenol 1bs/ 1000 barrels 1
FCCU, Refinery gas 1 YOC Acetaldehyde 1.29E-02 lbs/ 1000 barrels 3
FCCU, Refinery gas 1 vOC Acrolein 1.00E-03 1bs/1000 Barrels 4
ECCU, Refinery gas 1 YOC Ammonia 2.02E.01 Ibs/ 1000 barrels 1
EC Refinery gas 1 voC Benzene 1.49E-02 lbs/ 1000 barrels 2
EC Refinery gas 1 YOC Bromomethane 2.10E-03 1bs/1000 Barrels 4
ECCU, Refinery gas 1 YOC 1,3-Butadiene 3.30E-05 1bs/1000 Barrels 4
ECCU, Refinery gas 1 YOC Carbonyl Sulfide 8.35E-02 Ibs/ 1000 barrels 3
EC Refinery gas 1 YOC C ide 3.55E-02 Ibs/ 1000 barrels 1
EC . Refinery gas 1 \yele) Formaldehyde 4.91E-02 Ibs/ 1000 barrels 2
FCCU, Refinery gas 1 YOC Hydrogen Sulfide 7.70E-02 Ibs/ 1000 barrels 3
FCCU, Refinery gas 1 YOC Methylene Chloride 6.70E-03 1bs/1000 Barrels 4
FCCU, Refinery gas 1 YocC Toluene 8.80E-03 1bs/ 1000 barrels 3 Deleted:
FCCU, Refinery gas 1 YOC Trichlorofluoromethane 2.40E-03 1bs/1000 Barrels 4 /| Formatted: Font: 10 pt
FCCU, Refinery gas 1 vOC Xylene (Total) 2.03E-02 lbs/ 1000 barrels L /| Formatted: Font: 10 pt
Heater, Natural Gas 1 PAH Acenaphthene 1.39E-06 Ibs/MMcf 1 11/ | Formatted: Font: 10 pt
Heater, Natural Gas 1 PAH Acenaphthylene 1.21E-05 Ibs/MMcf 1077
///// // Formatted: Font: 10 pt
s
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Heater, Natural Gas 1 PAH Anthracene 1.61E-06 MMcf 1
Heater, Natural Gas 1 PAH Benzo(a)anthracene 1.96E-06 Ibs/MMcf 1
Heater, Natural Gas 1 PAH Benzo(a)pyrene Ibs/MMcf 1
Heater, Natural Gas 1 PAH Benzo(b)fluoranthene Ibs/MMcf 3
Heater, Natural Gas 1 PAH Benzo(gh.i)pervlene Ibs/MMecf 1
Heater, Natural Gas 1 PAH Benzo(k)fluoranthene Ibs/MMcf 1
Heater, Natural Gas 1 PAH Chrysene 1.39E-06 MMcf 1
Heater, Natural Gas 1 PAH Dibenz(a,h)anthracene 9.17E-07 Ibs/MMcf 1
Heater, Natural Gas 1 PAH Fluoranthene 1.19E-05 Ibs/MMcf 1
Heater, Natural Gas 1 PAH Fluorene 4.59E-06 Ibs/MMef 1
Heater, Natural Gas 1 PAH Indeno(1,2.3-cd)pyrene 1.17E-06 Ibs/MMcf 1
Heater, Natural Gas 1 PAH Naphthalene 1.12E-03 MMcf 1
Heater, Natural Gas 1 PAH Phenanthrene 5 Ibs/MMcf 1
Heater, Natural Gas 1 PAH Pyrene 5.6( Ibs/MMcf 1
Heater, Natural Gas 1 SVOC Ethylbenzene 1.13E-03 Ibs/MMcf 3
Heater, Natural Gas 1 VOC Acetaldehyde 1.40E-02 MMcf 1
Heater, Natural Gas 1 VOC Benzene Ibs/MMcf 1
Heater, Natural Gas 1 VOC Formaldehyde Ibs/MMef 1
Heater, Natural Gas 1 VOC Propylene Ibs/MMecf 1
Heater, Natural Gas 1 YOC Toluene Ibs/MMecf
Heater, Natural Gas 1 yOoC Xylene (Total) MMef 1
Heater, Natural/Ref. Gas 1 PAH Acenaphthene Ibs/MMef 1
Heater, Natural/Ref. Gas 1 PAH Acenaphthylene Ibs/MMef 1
Heater, Natural/Ref. Gas 1 PAH Anthracene Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Benzo(a)anthracene Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Benzo(a)pyrene Ibs/MMef 1
Heater, Natural/Ref. Gas 1 PAH Benzo(b)fluoranthene Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Benzo(gh,)pervlene Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Benzo(k)fluoranthene Ibs/MMecf 1
1 PAH Chrysene Ibs/MMecf 1
1 PAH Dibenz(a,h)anthracene Ibs/MMcf 3
1 PAH Fluoranthene 1.80E-05 Ibs/MMcf 1
1 PAH Fluorene 0.48E-04 Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Indeno(1,2,3-cd)pyrene 4.56E-07 Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Naphthalene 2.31E-03 Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Phenanthrene 2.06E-04 1bs/MMcf 1
Heater, Natural/Ref. Gas 1 PAH Pyrene 1bs/MMcf 1
Heater, Natural/Ref. Gas 1 SVO( Phenol Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 vocC Acetaldechyde Ibs/MMcf 1
Heater, Natural/Ref. Gas 1 yOC Benzene 9.70E-03 Ibs/MMcf 3
Heater, Natural/Ref. Gas 1 YOC Formaldehyde 4.33E-02 Ibs/MMecf 1
1 VOC Propylene 5.50E-03 Ibs/MMcf 3 Deleted:
1 yoc Toluene Lbs/MMecf 3 /| Formatted: Font: 10 pt
1 yocC Xylene (Total) Ibs/MMcf 3 /‘/ Formatted: Font: 10 pt
Heater, Oil 1 Dioxin/Furan Dioxin:4D 2378 1.49E-10 1bs/1000 gallons 3, Formatted: Font: 10 pt
Heater, Oil 1 Dioxin/Furan Dioxin:5D 12378 1.49E-10 1bs/1000 gallons 37
/////// // Formatted: Font: 10 pt
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Heater, Ol 1 Dioxin/Furan Dioxin:6D 123478 1.49E-10 1bs/1000 gallons
Heater, Oil 1 Dioxin/Furan Dioxin:6D 123678 2.99E-09 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Dioxin:6D 123789 4.78E-09 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Dioxin:7D 1234678 1.33E-08 1bs/1000 gallons 1
Heater, Oil 1 Dioxin:8D 4.68E-08 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Furan:4F 2378 8.93E-08 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Furas 12378 1.49E-10 Ibs/1000 gallons 3
Heater, Oil 1 Dioxin/Furan Furan:5F 23478 1.49E-10 1bs/1000 gallons 3
Heater, Ol 1 Dioxin/Furan Furan:6F 123478 1.92E-08 1bs/1000 gallons 1
Heater, Ol 1 Dioxin/Furan Furan:6F 123678 6.12E-09 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Furan:6F 123789 1.49E-10 1bs/1000 gallons 3
Heater, Oil 1 Dioxin/Furan Furan:6F 234678 8.76E-09 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Furan:7F 1234678 1.95E-08 1bs/1000 gallons 1
Heater, Oil 1 Dioxin/Furan Furan:7F 1234789 1.49E-10 1bs/1000 gallons 3
Heater, Oil 1 Dioxin/Furan Furan:8F 1.04E-08 1bs/1000 gallons 1
Heater, Oil 1 Metals Arsenic 8.62E-04 1bs/1000 gallons 2
Heater, Oil 1 Metals Beryllium 8.66E-05 1bs/1000 gallons 2
Heater, Oil 1 Metals Cadmium 1.23E-03 1bs/1000 gallons 2
Heater, Oil 1 Metals Chromium (Hex) 3.13E-04 1bs/1000 gallons 2
Heater, Oil 1 Metals Chromium (Total) 2.74E-03 1bs/1000 gallons 2
Heater, Oil 1 Metals Copper 458503 1bs/1000 gallons 2
Heater, Oil 1 Metals Lead 5.48E-04 1bs/1000 gallons 2
Heater, Oil 1 Metals Manganese 2.22E-03 1bs /1000 gallons 2
Heater, Oil 1 Metals Mercury 2.83E-05 1bs/1000 gallons 2
Heater, Oil 1 Metals Nickel 4.09E-01 1bs/1000 gallons 2
Heater, Oil 1 Metals Selenium 6.59E-03 1bs/1000 gallons 2
Heater, Oil 1 Metals Zinc 1.22E-02 1bs/1000 gallons 2
Heater, Oil 1 PAH Acenaphthene 2.99E-06 1bs/1000 gallons 2
Heater, Oil 1 PAH Acenaphthylene 1bs/1000 gallons 2
Heater, Oil 1 PAH Anth 7.41E-08 1bs/1000 gallons 2
Heater, Oil 1 PAH Benzo(. thracene 1.12E-05 1bs/1000 gallons 2
Heater, Oil 1 PAH Benzo(a)pyrene 1.84E-07 Ibs/1000 gallons 2
Heater, Oil 1 PAH Benzo(b)fluoranthene 1.15E-06 1bs/1000 gallons 2
Heater, Oil 1 PAH Benzo(e)pyrene 1.73E-07 1bs/1000 gallons 2
Heater, Oil 1 PAH Benzo(g,h.)perylene 5.57E-06 1bs/1000 gallons 2
Heater, Oil 1 PAH Benzo(k)fluoranthene 6.81E-08 1bs/1000 gallons 2
Heater, Oil 1 PAH Chrysene 2.92E-05 1bs/1000 gallons 2
Heater, Oil 1 PAH Dibenz(a,h)anthracene 5.09E-06 1bs/1000 gallons 2
Heater, Oil 1 PAH Fluoranthene 2.48E-06 Ibs/1000 gallons 2
Heater, Oil 1 PAH Fluorene 1.67E-04 Ibs/1000 gallons 2
Heater, Ol 1 PAH Indeno(1,2.3-cd)pyrene 5.12E-06 1bs/1000 gallons 2
Heater, Oil 1 PAH Naphthalene 1.11E-03 1bs/1000 gallons 2 Del d
Heater, Ol 1 PAH Phenanthrene 6.02E-05 1bs/1000 gallons 2 /| Formatted: Font: 10 pt
Heater, Oil 1 PAH Pyrene 2.14E-06 1bs/1000 gallons 2 17

B // | Formatted: Font: 10 pt
Heater, Oil 1 SVOC 2-Chloronaphthalene 1.17E-05 1bs/1000 gallons 1 /1
Heater, Oil 1 SVOC 2-Methylnaphthalene 3.60E-05 1bs/1000 gallons 1urs Formatted: Font: 10 pt

g Formatted: Font: 10 pt
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Heater, Oil 1 SVOC Perylene 3 1bs/1000 gallons 1
Heater, Ol 1 vOC 1,3-Butadiene 9.45E-03 1bs/1000 gallons 3
Heater, Oil 1 yOC Acetaldehyde 2.69E-04 1bs/1000 gallons 3
Heater, Oil 1 yOC Benzene 1bs/1000 gallons 2
Heater, Oil 1 YOC Chloroform 4.18E-03 1bs/1000 gallons 3
Heater, Oil 1 YOC Formaldehyde 3.84F-03 1bs/1000 gallons 2
Heater, Oil 1 YOC Propylene 7.35E-03 1bs/1000 gallons 3
Heater, Oil 1 YOC Toluene 4.84E-03 1bs/1000 gallons 3
Heater, Oil 1 YOocC Xylene (Total) 9.30E-03 1bs/1000 gallons 3
Heater, Ref. Gas 1 Halogens HCl 5
Heater, Ref. Gas 1 Metals Antimony 1
Heater, Ref. Gas 1 Metals Arsenic 8.39E-04 Ibs/MMcf 1
Heater, Ref. Gas 1 Metals Batium 3.91E-03 Ibs/MMecf 1
Heater, Ref. Gas 1 Metals Beryllium Ibs/MMcf 3
Heater, Ref. Gas 1 Metals Cadmium 1bs/MMcf 1
Heater, Ref. Gas 1 Metals Chromium (Hex) Ibs/MMcf 1
Heater, Ref. Gas 1 Metals Chromium (Total) 1bs/MMcf 1
Heater, Ref. Gas 1 Metals Cobalt Ibs/MMef 1
Heater, Ref. Gas 1 Metals Copper Ibs/MMecf 1
Heater, Ref. Gas 1 Metals Lead Ibs/MMef 1
Heater, Ref. Gas 1 Metals Manganese 4.63E-03 Ibs/MMef 1
Heater, Ref. Gas 1 Metals Mercury 2.41E-04 Ibs/MMcf 1
Heater, Ref. Gas 1 Metals Nickel 4.95E-03 Ibs/MMecf 1
Heater, Ref. Gas 1 Metals Phosphorus 3.52E-04 Ibs/MMecf 3
Heater, Ref. Gas 1 Metals Selenium 95E-03 Ibs/MMecf 1
Heater, Ref. Gas 1 Metals Silver 9.69E-04 Ibs/MMecf 1
Heater, Ref. Gas 1 Metals Thallium Ibs/MMcf 3
Heater, Ref. Gas 1 Metals Zinc Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Acenaphthene Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Acenaphthylene Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Anthracene Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Benzo(a)anthracene Ibs/MMecf 1
Heater, Ref. Gas 1 PAH Benzo(a)pyrene 5.19E-05 Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Benzo(b)fluoranthene 2.51E-05 Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Benzo(e)pyrene 1.25E-06 Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Benzo(g,h.i)perylene 1.11E-06 Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Benzo(k)fluoranthene 1.47E-05 Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Chrysene 1.88E-06 MMcf 1
Heater, Ref. Gas 1 PAH Dibenz(a,h)anthracene Ibs/MMcf 3
Heater, Ref. Gas 1 PAH Fluoranthene Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Fluorene Ibs/MMcf 1
Heater, Ref. Gas 1 PAH Indeno(1,2,3-cd)pyrene 0.06E-05 Ibs/MMcf 1 Del d
Heater, Ref. Gas 1 PAH Naphthalene 4.74E-04 Ibs/MMcf 1 /| Formatted: Font: 10 pt
Heater, Ref. Gas 1 PAH Phenanthrene 5.20E-05 MMcf 1 !/
_ // | Formatted: Font: 10 pt
Heater, Ref. Gas 1 PAH Pyrene 6.29E-06 Ibs/MMcf 1 117/
Heater, Ref. Gas 1 SVOC 2-Methylnaphthalene 7.80E-05 Lyrs Formatted: Font: 10 pt
BT Formatted: Font: 10 pt
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Heater, Ref. Gas 1 SVO( Ethylb : 1 )2 Ibs/MMcf 1
Heater, Ref. Gas 1 SVOC Perylene 1.76E-07 Ibs/MMcf 3
Heater, Ref. Gas 1 SVOC Phenol 4.63E-03 Ibs/MMcf 1
Heater, Ref. Gas 1 yOC Acetaldehyde 5.18E-02 Ibs/MMcf 1
Heater, Ref. Gas 1 YOC Ammonia 1.42F-01 Ibs/MMecf 1
Heater, Ref. Gas 1 YOC Benzene 4.76E-02 Ibs/MMcf 1
Heater, Ref. Gas 1 YOC Carbonyl Sulfide 4.56E-01 Ibs/MMcf 3
Heater, Ref. Gas 1 YOC Cyanide 2.60E-03 Ibs/MMcf 3
Heater, Ref. Gas 1 yOoC Formaldehyde 9.93E-02 Ibs/MMcf 1
Heater, Ref. Gas 1 YOC Hydrogen Sulfide Ibs/MMcf 6
Heater, Ref. Gas 1 yOoC Propylene Ibs/MMcf 1
Heater, Ref. Gas 1 YOocC Toluene 8.39E-02 MMcf 1
Heater, Ref. Gas 1 YocC Xylene (m,p) 3.49E-03 Ibs/MMcf 1
Heater, Ref. Gas 1 vocC Xylene (0) 8.80E-03 Ibs/MMcf 1
Heater, Ref. Gas 1 yOC Xylene (Total) 4.16E-02 Ibs/MMcf 1
Heater, Ref. Gas 2 Halogens 8.13E-01 Ibs/MMcf 1
Heater, Ref. Gas 2 Metals 8.39E-04 1 cf 7
Heater, Ref. Gas 2 Metals Beryllium 1.46E-05 Ibs/MMcf 8
Heater, Ref. Gas 2 Metals Cadmium 5.96E-04 Ibs/MMcf 8
Heater, Ref. Gas 2 Metals Chromium (Hex) 1.28E-03 Ibs/MMef 8
Heater, Ref. Gas 2 Metals Chromium (Total) 1.16E-03 Ibs/MMef 8
Heater, Ref. Gas 2 Metals Copper 5.71E-03 1bs/MMef 8
Heater, Ref. Gas 2 Metals Lead 9.02E-04 Ibs/MMcf 1
Heater, Ref. Gas 2 Metals Manganese 1.98E-03 1
Heater, Ref. Gas 2 Metals Mercury 2.41BE-04 8
Heater, Ref. Gas 2 Metals Nickel 5.87E-03 Ibs/MMcf 1
Heater, Ref. Gas 2 Metals Selenium 1.99E-03 1bs/MMecf 1
Heater, Ref. Gas 2 Metals Zinc 8.61E-03 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Acenaphthene Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Acenaphthylene 8.14E-05 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Anthracene 3.22FE-04 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Benzo(a)anthracene 1.31E-04 Ibs/MMecf 1
Heater, Ref. Gas 2 PAH Benzo(a)pyrene 4.68E-05 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Benzo(b)fluoranthene 3.22E-04 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Benzo(e)pyrene 1.80E-04 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Benzo(g,h.i)perylene 2.64E-05 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Benzo(k)fluoranthene 1.01E-04 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Chrysene 4.76E-04 MMcf 1
Heater, Ref. Gas 2 PAH Dibenz(a,h)anthracene Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Fluoranthene 1bs/MMcf 1
Heater, Ref. Gas 2 PAH Fluorene 1.99E-03 Ibs/MMcf 1
Heater, Ref. Gas 2 PAH Indeno(1.23-cd)pyrenc 2.69F-05 Ths/MMcf 1 Deleted:
Heater, Ref. Gas 2 PAH Naphthalene Ibs/MMcf 1 /| Formatted: Font: 10 pt
Heater, Rct-. Gas 2 PAH Phenanthrene ]hs/M\[(‘f 1 /// Formatted: Font: 10 pt
Heater, Ref. Gas 2 PAH Dyrene Ibs/MMcf 1 ////// Formatted: Font: 10 pt
Heater, Ref. Gas 2 SVOC 2-Methylnaphthalene 2.29E-03 Ibs/MMcf 1077
///// // Formatted: Font: 10 pt
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Heater, Ref. Gas 2 SVO( Ethylb : MMcf
Heater, Ref. Gas 2 SVO( Perylene Ibs/MMcf 1
Heater, Ref. Gas 2 SVOC Phenol Ibs/MMcf 1
Heater, Ref. Gas 2 YOC 1,1.1-Trichloroethane 3
Heater, Ref. Gas 2 YOC 1,2-Dichloroethane 3
Heater, Ref. Gas 2 Acctaldehyde 1
Heater, Ref. Gas 2 YOC Ammonia 1
Heater, Ref. Gas 2 VOC Benzene 1bs/MMcf 1
Heater, Ref. Gas 2 YOC Carbon Tetrachloride Ibs/MMcf 3
Heater, Ref. Gas 2 YOC Carbonyl Sulfide Ibs/MMcf 3
Heater, Ref. Gas YOC Chloroform Ibs/MMcf 3
Heater, Ref. Gas 2 vocC Cyanide Ibs/MMcf 3
Heater, Ref. Gas 2 yocC Formaldehyde Ibs/MMecf 1
Heater, Ref. Gas 2 vocC Hydrogen Sulfide Ibs/MMef 6
Heater, Ref. Gas 2 YOC Methylene Chloride L09E+00 3
Heater, Ref. Gas 2 YOC Tetrachloroethene 5.90E-03 Ibs/MMcf 3
Heater, Ref. Gas 2 YOC Toluene 4.09E-02 Ibs/MMcf 3
Heater, Ref. Gas 2 VOC Trichloroethene 2.57E-02 Ibs/MMecf 3
Heater, Ref. Gas 2 YOC Trichlorofluoromethane 4.45E-03 Ibs/MMecf 3
Heater, Ref. Gas 2 YOC Xylene (Total) 4.73E-02 Ibs/MMecf 3
ICE, Diesel (Prime) 1 PAH Acenaphthene 8.671-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Acenaphthylene 1.32E-03 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Anthracene 2.89E-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Benzo(a)anthracene 9.69E-05 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Benzo(a)pyrene 4.77E-05 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Benzo(b)fluoranthene 1.92E-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Benzo(g.h.i)perylene 8.30E-05 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Benzo(k)fluoranthene 6.92E-05 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Chrysene 2.28E-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Dibenz(a,h)anthracene 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Fluoranthene 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Fluorene 1.81E-03 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Indeno(1,2,3-cd)pyrene 6.61E-05 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Naphthalene 1.85E-02 Ibs/1000 gallons 2
_E, Diesel (Prime) 1 PAH Phenanthrene -03 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 PAH Pyrene 5.60E-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 vocC Acetaldehyde 3.47E-03 1bs/1000 gallons 1
ICE, Diesel (Prime) 1 YOC Benzene 1.01E-01 1bs/1000 gallons 1
ICE, Diesel (Prime) 1 vocC Formaldehyde 2.63E-02 1bs/1000 gallons 2
ICE, Diesel (Prime) 1 vocC Propylene 3.85E-01 1bs/1000 gallons 1
ICE, Diesel (Prime) 1 YOC Toluene 3.74E-02 1bs/1000 gallons 1
ICE, Diesel (Prime) 1 YOC Xylene (Total) 2.68E-02 1bs/1000 gallons 1 Deleted:
ICE, Diesel (Prime) 4 PAH Acenaphthene 2.04E-02 1bs/1000 gallons 2 /| Formatted: Font: 10 pt
ICE, Diesel (Prime) 4 PAH Acenaphthylene 1.47E-02 1bs/1000 gallons 2 I/
ICE, Diesel (Prime) 4 PAH Anthracene 2.56E-03 1bs/1000 gallons 2 4y Formatted: Font: 10 pt
ICE, Dicsel (Primc) 4 AH Benzo(@anthracene [ Ts/1000 gallons 5 77,| Formatted: Font: 10 pt
Formatted: Font: 10 pt
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I Diesel (Prime) 4 PAH Benzo(a)pyrene 5 05 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Benzo(b)fluoranthene 1.63E-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Benzo(b+k)fluoranthene 1.46E-06 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Benzo(g,h,i)perylene 1.55E-04 1bs/1000 gallons 2
ICE, Diesel (Prime 4 PAH Benzo(k)fluoranthene 6.22E-05 1bs/1000 gallons 2
ICE, Diesel (Prime 4 PAH Chrysene 7.33E-05 1bs/1000 gallons 2
ICE, Diesel (Prime 4 PAH Dibenz(a,h)anthracene 1.44F-04 1bs/1000 gallons 2
ICE, Diesel (Prime 4 PAH Fluoranthene 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Fluorene 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Indeno(1,2,3-cd)pyrene 1.32E-04 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Naphthalene 1.58E-01 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Phenanthrene 2.31E-02 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 PAH Dyrene 1.44K-03 1bs/1000 gallons 2
ICE, Diesel (Prime) 4 SVOC Benzaldehyde 1.26E-02 1bs/1000 gallons 1
ICE, Diesel (Prime) 4 vocC 1,3-Butadiene 2.71E-03 1bs/1000 gallons 3
ICE, Diesel (Prime) 4 voC Acetaldehyde 1LO7E-01 1bs/1000 gallons 1
ICE, Diesel (Prime; 4 VOC Benzene 1.22F-01 1bs/1000 gallons 1
ICE, Diesel (Prime; 4 VOC Formaldehyde 3.35E-01 1bs/1000 gallons 2
ICE, Diesel (Prime; 4 YOC Propylene 3.58E-01 1bs/1000 gallons 1
ICE, Diesel (Prime; 4 VOC Toluene 5.50E-02 1bs/1000 gallons 1
ICE, Diesel (Prime) 4 YOC Xylene (m,p) 2.16E-02 1bs/1000 gallons 1
ICE, Diesel (Prime) 4 YOC Xylene (0 1.05E-02 1bs/1000 gallons 3
ICE, Diesel (Prime) 4 VOC Xylene (Total 3.59E-02 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Acenaphthene 4.71E-04 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Acenaphthylene 1.09E-03 1bs/1000 gallons 1
ICE, Diesel (Emergency ot Standby) 1 PAH Anthracene 1.79E-04 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Benzo(a)anthracene 5.03E-05 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Benzo(a)pyrene 1.81E-05 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Benzo(b)fluoranthene 7.96E-05 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Benzo(g,h.)perylene 3.89E-05 Ibs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Benzo(k)fluoranthene 1.56E-05 Ibs/1000 gallons 1
ICE. Diesel (Emergency or Standby) 1 PAH Chrysenc 1.06E-04 Ibs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Dibenz(a,h)anthracene 4.12E-07 1bs/1000 gallons 3
ICE, Diesel (Emergency or Standby) 1 PAH Fluoranthene 3.73E-04 1bs/1000 gallons 1
Diesel (Emergency or Standby) 1 PAH Fluorene 1.28E-03 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Indeno(1,2,3-cd)pyrene 2.89E-05 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Naphthalene 1.63E-02 Ibs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Phenanthrene 3.96E-03 Ibs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 PAH Pyrene 2.90E-04 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 VOC Acetaldehyde 3.47E-03 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 vocC Benzene 1L01E-01 1bs/1000 gallons 1
ICE, Diesel (Emergency or Standby) 1 voC Formaldehyde 1.32E-02 1bs/1000 gallons 1 Deleted
ICE, Diesel (Emergency or Standby) 1 voC Propylene 3.85E-01 1bs/1000 gallons 1 /[ Formatted: Font: 10 pt
ICE, Diesel (Emergency or Standby) 1 yoc Toluene 3.74E-02 1bs/1000 gallons 1 I/
ICE, Diesel (Emergency or Standby) 1 YocC Xylene (Total) 2.68E-02 1bs/1000 gallons 1 1y Formatted: Font: 10 pt
ICE. Dicsel (Emergency or Standby) 4 PAH Acenaphthene 314E-03 1bs/1000 gallons 1 i 7 ormartted: Font: 10 pt
i Formatted: Font: 10 pt
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Diesel (Emergency or Standby) 4 PAH Acenaphthylene 4 )3 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Anthracene 8.48E-04 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Benzo(a)anthracene 2.34E-04 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Benzo(a)pyrene 1.81E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Benzo(b)fluoranthene 8.66E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Benzo(b+k)fluoranthene 7.05E-07 1bs/1000 gallons 3

ICE, Diesel (Emergency or Standby) 4 PAH Benzo(g,h,i)perylene 4.94E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Benzo(k)fluoranthene 3.28E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Chrysene 5.30E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Dibenz(a,h)anthracene 5.50E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Fluoranthene 1.33E-03 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Fluorene 5.52E-03 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Indeno(1,2,3-cd)pyrene 4.63E-05 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Naphthalene 5.44FE-02 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Phenanthrene 9.47E-03 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 PAH Dyrene 9.02E.-04 1bs/1000 gallons

ICE, Diesel (Emergency ot Standby) 4 SVOC Benzaldehyde 1.26E-02 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 VOC 1.3-Butadiene 2.71E-03 1bs/1000 gallons 3

ICE, Diesel (Emergency or Standby) 4 YocC Acetaldehyde 1.07E-01 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 YOC Benzene 1.22F-01 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 YocC Formaldehyde 1.16E-01 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 VOC Propylene 3.58E-01 1bs/1000_gallons 1

ICE, Diesel (Emergency or Standby) 4 voC Toluene 5.50E-02 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 VOoC Xylene (m,p, 2.16E-02 1bs/1000 gallons 1

ICE, Diesel (Emergency or Standby) 4 NOC Xylene (o) 1.05E-02 1bs/1000 gallons 3

ICE, Diesel (Emergency or Standby) 4 YOC Xylene (Total 3.59E-02 1bs/1000 gallons 1

ICE, Natural Gas 1 PAH Acenaphthene 717504 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Acenaphthylene 7.59E-03 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Anthracene Ibs/MMcf 1

ICE, Natural Gas 1 PAH Benzo(a)anthracene Ibs/MMcf 1

ICE, Natural Gas 1 PAH Benzo(a)pyrene Ibs/MMcf 1

ICE, Natural Gas 1 PAH Benzo(b)fluoranthene Ibs/MMcf 1

ICE, Natural Gas 1 PAH Benzo(g,h.i)perylene 1.03E-04 lbs/MMcf 1

ICE, Natural Gas 1 PAH Benzo(k)fluoranthene 5.30E-04 lbs/MMcf 1

ICE, Natural Gas 1 PAH Chrysene 9.64E-05 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Dibenz(ah)anthracene 1.09E-05 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Fluoranthene 2.50E-04 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Fluorene 1.69E-04 MMcf 3

ICE, Natural Gas 1 PAH Indeno(1,2,3-cd)pyrene 1.20E-04 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Naphthalene 1.22E-01 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Phenanthrene 8.93E-04 Ibs/MMcf 1

ICE, Natural Gas 1 PAH Pyrene 1 -04 Ibs/MMcf 1 Deleted

ICE, Natural Gas 1 voC Acetaldehyde 3.99E+00 Ibs/MMcf 1 /| Formatted: Font: 10 pt

ICE, Natural Gas 1 vOC Benzene 1.21E+00 Ibs/MMcf 1 /” Formatted: Font: 10 pt

[(:}; }fﬂmm] (jns 1 \:()(, Formaldehyde H)s'/M\[cF 1 /;////// Formatted: Font: 10 pt

ICE, Natural Gas 1 voC Propylene Ibs/MMcf l//////// Formatted: Font: 10 pt
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Natural Gas 1 YOC Toluene Ibs/MMcf 1
ICE, Natural Gas 1 YoC Xylene (m,p) 8.63E-02 Ibs/MMcf 1
ICE, Natural Gas 1 yOC Xylene (0) 4.94F. Ibs/MMcf 1
ICE, Natural Gas 2 PAH Acenaphthene 1.94E-03 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Acenaphthylene 1.45E-02 Ibs/MMecf 1
ICE, Natural Gas 2 PAH Anthracene 1.84E-03 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Benzo(a)anthracene 2.94E-04 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Benzo(a)pyrene 1.15E-04 1bs/MMcf 1
ICE, Natural Gas 2 PAH Benzo(b)fluoranthene Ibs/MMcf 1
ICE, Natural Gas 2 PAH Benzo(gh.i)pervlene Ibs/MMecf 1
ICE, Natural Gas 2 PAH Benzo(k)fluoranthene 1.03E-04 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Chrysene 3.10E-04 Ibs/MMecf 1
ICE, Natural Gas 2 PAH Dibenz(a,h)anthracene 1.25E Ibs/MMcf 1
ICE, Natural Gas 2 PAH Fluoranthene Ibs/MMcf 1
ICE, Natural Gas 2 PAH Fluorene 6.91F-03 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Indeno(1,2,3-cd)pyrene 1.69E-04 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Naphthalene 7.65E-02 Ibs/MMcf 1
ICE, Natural Gas 2 PAH Phenanthrene 7.07E-03 Ibs/MMecf 1
ICE, Natural Gas 2 PAH Pyrene 1.79E-03 Ibs/MMcf 1
ICE, Natural Gas 2 SVOC( Ethylbenzene 1.16E-02 Ibs/MMcf 1
ICE, Natural Gas 2 YocC 1,3-Butadiene 1.04E-01 Ibs/MMecf 1
ICE, Natural Gas 2 YocC Acetaldehyde 8.83E-01 Ibs/MMef 1
ICE, Natural Gas 2 voC Benzene 1.91E+00 Ibs/MMcf 1
ICE, Natural Gas 2 VOC Formaldehyde 2.35E+00 1
ICE, Natural Gas 2 VOC Propylene 1.60E+01 1
ICE, Natural Gas 2 yoC Toluene 1.07E+00 Ibs/MMecf 1
ICE, Natural Gas 2 yoc Xylene (m,p) 4.41E-01 Ibs/MMcf 1
ICE, Natural Gas 2 YOC Xylene (0) 2.17E-01 lbs/MMcf 1
ICE, Natural Gas 2 yOC Xylene (Total) 6.02E-02 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Acenaphthene 1.51E-04 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Acenaphthylene 5.25E-04 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Anthracene 1.19E-04 1bs/MMcf 1
ICE, Natural Gas 3 PAH Benzo(a)anthracene 5.88E-05 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Benzo(a)pyrene 9.20E-07 Ibs/MMcf 3
ICE, Natural Gas 3 PAH Benzo(b)fluoranthene 4.09E-05 1bs/MMcf 1
ICE, Natural Gas 3 PAH Benzo(gh.i)pervlene 7.54E-06 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Benzo(k)fluoranthene 7.83E-06 Ibs/MMecf 1
ICE, Natural Gas 3 PAH Chrysene 1.43E-05 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Dibenz(a,h)anthracene 9.20E-07 Ibs/MMecf 3
ICE, Natural Gas 3 PAH Fluoranthene 2.91E-04 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Fluorene 4.36E-04 Ibs/MMcf 1
ICE, Natural Gas 3 PAH Indeno(1,2.3-cd)pyrene 717E-06 Ibs/MMcf 1 Deleted:
ICE, Natural Gas 3 PAH Naphthalene 2.51E-02 Ibs/MMcf 1 /| Formatted: Font: 10 pt
ICE, Natural Gas 3 PAH Phenanthrene 1.85E-03 Ibs /MM 1 ”/ Formatted: Font: 10 pt
ICE, Natural Gas 3 PAH Pyrene 1.87E-04 Ibs/MMcf 1 17
ICE, Natural Gas 3 SVOC Ethylbenzene 711E-02 Ibs/MMecf 1 /;//// Formatted: Font: 10 pt
///// // Formatted: Font: 10 pt
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Natural Gas 3 Yoc 1,3-Butadiene MDMcf 1
ICE, Natural Gas 3 vocC Acetaldechyde Ibs/MMcf 1
ICE, Natural Gas 3 yOC Benzene Ibs/MMcf 1
ICE, Natural Gas 3 yOC Formaldehyde Ibs/MMcf 1
ICE, Natural Gas 3 Propylene 5.38E+00 MMcf 1
ICE, Natural Gas 3 YOC Toluene 2.39E-01 Ibs/MMcf 1
ICE, Natural Gas 3 YOC Xylene (Total) 6.46E-01 1bs/MMcf 1
ICE, Natural Gas 4 SVOC Ethylbenzene Ibs/MMcf 3
ICE, Natural Gas 4 YOC Benzene Ibs/MMcf 1
ICE, Natural Gas 4 YOocC Formaldehyde Ibs/MMcf 1
ICE, Natural Gas 4 YOocC Toluene Ibs/MMcf 1
ICE, Natural Gas 4 YocC Xylene (Total) MMcf 3
SG, Crude oil 1 Halogens HCl 2.09E-04 1bs/1000 gallons 2
SG, Crude oil 1 Metals Arsenic 2.85E-03 1bs/1000 gallons 2
SG, Crude oil 1 Metals Beryllium 3.19E-04 1bs/1000 gallons 2
SG, Crude oil 1 Metals Cadmium 5.45E-04 1bs/1000 gallons 2
SG, Crude oil 1 Metals Chromium (Hex’ 3.36E-04 1bs/1000 gallons 2
SG, Crude oil 1 Metals Chromium (Total) 2.16E-03 1bs/1000 gallons 2
SG, Crude oil 1 Metals Coppet 1.84E-03 1bs/1000 gallons 2
SG, Crude oil 1 Metals Lead 4.90E-04 1bs/1000 gallons 2
SG, Crude oil 1 Metals Manganese 5.73E-03 Ibs/1000 gallons 2
SG, Crude oil il Metals Mercury 5.17E-03 1bs/1000 gallons 2
SG, Crude oil 1 Metals Nickel 4.01E-01 1bs/1000 gallons 2
SG, Crude oil 1 Metals Phosphorus 6.78E-02 1bs/1000 gallons 2
SG, Crude oil 1 Metals Selenium 3.09E-03 1bs/1000 gallons 2
SG, Crude oil 1 Metals Zinc 2.60E-01 1bs/1000 gallons 2
SG, Crude oil 1 PAH Acenaphthene 9.22E-05 1bs/1000 gallons 2
SG, Crude oil 1 PAH Acenaphthylene 1.79E-05 1bs/1000 gallons 2
SG, Crude oil 1 PAH Anthracene 2.51E-05 Ibs/1000 gallons 2
SG, Crude oil 1 PAH Benzo(a)anthracene 1.49E-05 1bs/1000 gallons 2
SG, Crude oil 1 PAH Benzo(a)pyrene 1bs/1000 gallons 2
SG. Crude oil 1 PAHL Benzo(b)fluoranthene Ibs/1000 gallons 2
SG, Crude oil 1 PAH Benzo(b+k)fluoranthene 1bs/1000 gallons 2
SG, Crude oil 1 PAH Benzo(gh,)pervlene 1bs/1000 gallons 2
SG, Crude oil 1 PAH Benzo(k)fluoranthene 1bs/1000 gallons 2
SG, Crude oil 1 PAH Chrysene 1bs/1000 gallons 2
SG, Crude oil 1 PAH Dibenz(a,h)anthracene 1bs/1000 gallons 2
SG, Crude oil 1 PAH Fluoranthene 1bs/1000 gallons 2
SG, Crude oil 1 PAH Fluorene 4.59E-05 1bs/1000 gallons 2
SG, Crude oil 1 PAH Indeno(1,2,3-cd)pyrene 1.25E-05 Ibs/1000 gallons 2
SG, Crude oil 1 PAH Naphthalene 1.62E-03 Ibs/1000 gallons 2
SG, Crude oil 1 PAH Phenanthrene 1.62E-04 1bs/1000 gallons 2 Deleted
SG, Crude oil 1 PAH Pyrene 7.22E-05 1bs/1000 gallons 2
SG. Crude ol 1 SVOC Benzaldehyde Tbs/1000 gallons 3, Formatted: Font: 10 pt
SG. Crude oll T voc Accaldchyde 5/1000 gallons T ,7| Formatted: Font: 10 pt
SG. Crude oil 1 VOC Benzene 1hs/1000 gallons 2 777 | Formatted: Font: 10 pt
////// B Formatted: Font: 10 pt
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SG, Crude oil 1 Yoc rmaldchyde 1.64E-03 1bs/1000 gallons

SG, Crude oil 1 YoC Propylene 9.35E-04 1bs/1000 gallons 3

SG, Crude oil 1 yOC Toluene 3.56E-03 1bs/1000 gallons 1

SG, Crude oil 1 YOC Xylene (Total) 2.15E-04 1bs/1000 gallons 3

SG, Natural Gas 1 yOoC Acetaldehyde 1.56E-02 Ibs/MMcf 1

SG, Natural Gas 1 YOC Benzene 1.92E-03 Ibs/MMcf 3

SG, Natural Gas 1 voC Formaldehyde Ibs/MMcf 1

SG, Natural Gas 1 vocC Propylene 1bs/MMcf 3

SG, Natural Gas 1 vocC Toluene Ibs/MMcf 3

SG, Natural Gas 1 yOC Xylene (Total) Ibs/MMcf 3

SG, Natural/CVR Gas 1 PAH Acenaphthene 1.04E-06 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Acenaphthylene 2.70E-06 MMcf 1

SG, Natural/CVR Gas 1 PAH Anthracene 2.09E-06 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Benzo(a)anthracene 1.22E-06 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Benzo(a)pyrene 6.86E-07 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Benzo(b)fluoranthene 2.00E-06 1bs/MMcf 1

SG, Natural/CVR Gas 1 PAH Benzo(g.h.)pervlene 9.80E-07 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Benzo(k)fluoranthene Ibs/MMef 1

SG, Natural/CVR Gas 1 PAH Chrysene lbs/MMcf 1

SG, Natural/CVR Gas 1 PAH Dibenz(ah)anthracene 1.98E-07 Ibs/MMecf 3

SG, Natural/CVR Gas 1 PAH Fluoranthene 3.66E-06 Ibs/MMecf 1

SG, Natural/CVR Gas 1 PAH Fluorene 5.63E-06 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Indeno(1,2.3-cd)pyrene 1.17E-06 Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Naphthalene 2.89E-04 Ibs/MMef 1

SG, Natural/CVR Gas 1 PAH Phenanthrene Ibs/MMcf 1

SG, Natural/CVR Gas 1 PAH Pyrene 6.00E-06 Ibs/MMcf 1

SG, Natural/ CVR Gas 1 SVOG Ethylbenzene 9.22E-03 Ibs/MMef 1

SG, Natural/CVR Gas 1 voC Acetaldehyde 1.12E-02 1bs/MMc 1

SG, Natural/CVR Gas 1 yOC Benzene 1.18E-03 Ibs/MMcf 3

SG, Natural/CVR Gas 1 yOC Formaldehyde 1.58E-02 Ibs/MMcf 1

SG, Natural/CVR Gas 1 YOC Hydrogen Sulfide 1.48E-01 Ibs/MMecf 1

SG, Natural/CVR Gas 1 vocC Propylene 1bs/MMcf 1

SG, Natural/CVR Gas 1 Yoc Toluene Ibs/MMcf 1

SG, Natural/CVR Gas 1 YoC Xylene (Total) 1.85E-02 Ibs/MMcf 1

Turbine, Distillate 2 Dioxin/Furan Dioxin:4D Total 3.74E-09 Ibs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Dioxin:5D Total 1-09 1bs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Dioxin:6D Total 09 Ibs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Dioxin:7D Total 08 Ibs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Dioxin:8D 1.07E-07 Ibs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Furan:4F Total 3.34E-08 Ibs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Furan:5F Total 4.67E-08 1bs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Furan:6F Total 2.41E-08 1bs/1000 gallons 1 Deleted

Turbine, Distillate 2 Dioxin/Furan Furan:7F Total 1.67E-08 1bs/1000 gallons 1

Turbine, Distillate 2 Dioxin/Furan Furan:8F 8.61E-09 1bs/1000 gallons 1 ///

Turbine, Distillate 2 Halogens HCI 8.61E-02 1bs/1000 gallons 2

Turbine, Distillate 2 Metals Arsenic 2.72E-04 1bs/1000 gallons 2/
7
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Turbine, Distillate 2 Metals Beryllium )4 Ibs/1000 gallons
Turbine, Distillate 2 Metals Cadmium 3.56E-04 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Chromium (Hex) 1.64E-05 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Chromium (Total) 5.60E-04 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Copper 1.48E-03 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Lead 7.18E-04 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Manganese 1.43E-02 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Mercury 5.14E-06 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Nickel 1.42E-01 Ibs/1000 gallons 2
Turbine, Distillate 2 Metals Selenium 9.13E-06 1bs/1000 gallons 2
Turbine, Distillate 2 Metals Zinc 1.42E-01 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Acenaphthene 5.53E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Acenaphthylene 2.22E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Anthracene 4.92E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Benzo(a)anthracene 9.47E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Benzo(a)pyrene 2.89E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Benzo(b)fluoranthene 3.73E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Benzo(b+k)fluoranthene 3.65E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Benzo(g,h.i)perylene 3.65E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Benzo(k)fluoranthene 9.99E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Chrysene 9.99E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Dibenz(a h)anthracene 3.65E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Fluoranthene 2.68E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Fluorene 3.48E-05 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Indeno(1,2,3-cd)pyrene 3.65E-06 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Naphthalene 5.34E-04 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Phenanthrene 1.62E-04 1bs/1000 gallons 2
Turbine, Distillate 2 PAH Dyrene 3.78E-05 1bs/1000 gallons 2
Turbine, Distillate 2 YOC Benzene 1.13E-02 1bs/1000 gallons 1
Turbine, Distillate 2 YOC Formaldehyde 1.56E-01 1bs/1000 gallons 2
Turbine, Natural Gas 1 Benzene 9.09E-02 1
Turbine, Natural Gas 1 Formaldehyde 4.04E+00 1
Turbine, Natural Gas PAH Acenaphthene 1
Turbine, Natural Gas PAH Acenaphthylene 1
Turbine, Natural Gas PAH Anthracene MMcf 1
Turbine, Natural Gas 2 PAH Benzo(a)anthracene Ibs/MMcf 1
Turbine, Natural Gas 2 PAH Benzo(a)pyrene Ibs/MMcf 1
Turbine, Natural Gas 2 PAH Benzo(b)fluoranthene 1bs/MMcf 1
Turbine, Natural Gas 2 PAH Benzo(e)pyrene 2.18E-07 Ibs/MMcf 3
Turbine, Natural Gas 2 PAH Benzo(g,h.i)perylene 1.37E-05 1
Turbine, Natural Gas 2 PAH Benzo(k)fluoranthene 1
Turbine, Natural Gas 2 PAH Chrysene Ibs/MMcf 1 Deleted
Turbine, Natural Gas 2 PAH Dibenz(a,h)anthracene Ibs/MMcf 3
_ /| Formatted: Font: 10 pt
Turbine, Natural Gas 2 PAH Fluoranthene Ibs/MMcf 1 I/
Turbine, Natural Gas 2 PAH Fluorene Ibs/MMef 1 v Formatted: Font: 10 pt
Turbine, Natural Gas 2 PAH Indeno(1,2,3-cd)pyrene Ibs/MMcf 1/ Formatted: Font: 10 pt
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Major Group Sub Group Cate; Substance Emission Factor : Formatted Table

Turbine, Natural Gas 2 PAH Naphthalene Ibs/MMcf 1

Turbine, Natural Gas 2 PAH Phenanthrene 3.13E-04 Ibs/MMcf 1

Turbine, Natural Gas 2 PAH Pyrene )5 Ibs/MMcf 1

Turbine, Natural Gas 2 SVOC 2-Chloronaphthalene 8.70E-08 Ibs/MMcf 3

Turbine, Natural Gas 2 SVOC 2-Methylnaphthalene 5.29E-06 Ibs/MMecf 1

Turbine, Natural Gas 2 SVOC Ethylbenzene Ibs/MMcf 1

Turbine, Natural Gas 2 SVO( Perylene lbs/MMcf 3

Turbine, Natural Gas 2 YOC 1.3-Butadiene Ibs/MMcf 3

Turbine, Natural Gas 2 yOoC Acetaldehyde Ibs/MMcf 1

Turbine, Natural Gas 2 YOC Benzene 1.33E-02 Ibs/MMcf 1

Turbine, Natural Gas 2 yOoC Formaldehyde 9.17E-01 Ibs/MMcf 1

Turbine, Natural Gas 2 YOocC Hexane 2.59E-01 MMcf 1

Turbine, Natural Gas 2 YocC Propylene 7.71E-01 Ibs/MMcf 1

Turbine, Natural Gas 2 voC Propylene oxide 1.99E-02 1bs/MMcf 3

Turbine, Natural Gas 2 yOC Toluene 7.10E-02 Ibs/MMcf 1

Tutbine, Natural Gas 2 VOC Xylene (m,p) 4.89E-02 Ibs/MMcf 1

Turbine, Natural Gas 2 VOocC Xylene (0) 2.40E-02 Ibs/MMcf 1

Turbine, Natural Gas 2 YOC Xylene (Total) Ibs/MMef 1

Turbine, Natural/Ref. Gas 1 Metals Antimony Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 Metals Arsenic Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 Metals Barium Ibs/MMecf 1

Turbine, Natural/Ref. Gas 1 Metals Beryllium 1.31E-05 Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 Metals Cadmium 1.28E-03 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Chromium (Hex) 1.53E-05 Ibs/MMecf 3

Turbine, Natural/Ref. Gas 1 Metals Chromium (Total) 3.59E-02 Ibs/MMecf 1

Turbine, Natural/Ref. Gas 1 Metals Cobalt Ibs/MMef 1

Turbine, Natural/Ref. Gas 4, Metals Copper Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals 4.57E-03 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Phosphorus 1.93E-02 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Selenium Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 Metals Silver Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 Metals Thallium 1bs/MMcf 3

Turbine, Natural/Ref. Gas 1 Metals Zinc Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 PAH Acenaphthene Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 PAH Acenaphthylene Ibs/MMecf 1

Turbine, Natural/Ref. Gas 1 PAH Anthracene Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 PAH Benzo(a)anthracene Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 PAH Benzo(a)pyrene 4.68E-07 Ibs/MMcf 3

Turbine, Natural/Ref, Gas 1 PAH Benzo(b)fluoranthene 9.880.-06 Tbs/MMcf 1 Deleted:

Turbine, Natural/Ref. Gas 1 PAH Benzo(e)pyrene 4.68E-07 Ibs/MMcf 3 /| Formatted: Font: 10 pt

Turbine, Natural/Ref. Gas 1 PAH Benzo(g,h.)perylene 7.79E-06 1 ///// Formatted: Font: 10 pt

Turbine, Natural/Ref. Gas 1 PAH Benzo(k)fluoranthene 4.68E-07 Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 PAH Chrysene 3.94E-05 Ibs/MMcf 1 /;/// Formatted: Font: 10 pt
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Major Group : Sub Group Cate; Substance Emission Factor Formatted Table

Turbine, Natural/Ref. Gas 1 PAH Dibenz(a,h)anthracene 4.68E-07

Turbine, Natural/Ref. Gas 1 PAH Fluoranthene 3.84E-05 1

Turbine, Natural/Ref. Gas 1 PAH Fluorene 1

Turbine, Natural/Ref. Gas 1 PAH Indeno(1,2,3-cd)pyrene 4.68E-07 Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 PAH Naphthalene 1 1-02 1bs/MMcf 1

Turbine, Natural/Ref. Gas 1 PAH Phenanthrene 1-04 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 PAH Pyrene 4.82E-05 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 SVOC 2-Methylnaphthalene 6.35E-06 Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 SVOC Ethylbenzene 1.82E-03 Ibs/MMecf

Turbine, Natural/Ref. Gas 1 SVOC Perylene 4.68E-07 Ibs/MMecf 3

Turbine, Natural/Ref. Gas 1 SVOC Phenol Ibs/MMcf 3

Turbine, Natural/Ref. Gas 1 YOC Acetaldehyde 8.84E-02 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 VOC Ammonia 1LO7E+01 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 vOoC Benzene 8.3 )2 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 vOC Formaldehyde 1.22E-01 Ibs/MMcf 1

Turbine, Natural/Ref. Gas ol VOC Hydrogen Sulfide 5E-02 lbs/MMcf 3

Turbine, Natural/Ref. Gas 1 VOC Toluene 6.54E-02 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 YOocC Xylene (m,p) 5.96E-03 Ibs/MMecf 1

Turbine, Natural/Ref. Gas 1 YoC Xylene (o 1.68E-03 Ibs/MMcf 1

Turbine, Natural/Ref. Gas 1 yoc Xylene (Total 2.06E-01 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Acenaphthene 6.56E-06 Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 PAH Acenaphthylene 4. 06 MMef 1

Turbine, Natural/Ref. Gas/Butane 1 PAH Anthracene 4.94E-05 Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 PAH Benzo(a)anthracene Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Benzo(a)pyrene Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Benzo(b)fluoranthene Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane i, PAH Benzo(e)pyrene 1.87E-06 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Benzo(g,h,i)petrylene 1.87E-06 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Benzo(k)fluoranthene 1. Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Chrysene 1.87E-06 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Dibenz(a,h)anthracene 1.87E-06 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Fluoranthene Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 PAH Fluorene 1.89E-05 Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 PAH Indeno(1,2,3-cd)pyrene Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Naphthalene 5.95E-04 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 PAH Phenanthrene 1.69E-04 Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 PAH Pyrene 4.73E-05 Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 SVOC 2-Methylnaphthalene 5.60E-05 Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 SVOC Ethylbenzene 8.79E-03 Ibs/MMcf 1

Turbine, Natural/Ref. Gas/Butane 1 SVOC Perylene Ibs/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 vOoC Acetaldehyde Ibs/MMcf

Turbine, Natural/Ref. Gas/Butane 1 YOC Benzene Ths/MMcf 1 Deleted:

Turbine, Natural/Ref. Gas/Butane 1 vOC Formaldehyde 7.80E-03 Ibs/MMcf 3 /| Formatted: Font: 10 pt

e [ | ey
urbine, Natural/Ref. Gas/Butane 'OC Xylene (m,p) s/MMcf 3

Turbine, Natural/Ref. Gas/Butane 1 Yoc Xylene (o Ibs/MMcf 1 /;//// Formatted: Font: 10 pt
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Major Group Sub Group Cate; Substance Emission Factor Formatted Table
Turbine, Natural/Ref./L.P Gas 1 Metals Arsenic 3.2 5 Ibs/MMcf 3
Turbine, Natural/Ref./LLP Gas 1 Metals Beryllium 1.31E-05 Ibs/MMcf 3
Turbine, Natural/Ref./L.P Gas 1 Metals Cadmium 7.41E-03 Ibs/MMcf 1
Turbine, Natural/Ref./L.P Gas 1 Metals Copper 4.08E-02 Ibs/MMcf 1
Turbine, Natural/Ref./LP Gas 1 Metals Lead 3.22FE-02 Ibs/MMcf 3
Turbine, Natural/Ref./LP Gas 1 Metals Manganese 1.75E-01 Ibs/MMecf 1
Turbine, Natural/Ref./LP Gas 1 Metals Nickel 2.78E-01 Ibs/MMcf 1
Turbine, Natural/Ref./LP Gas 1 Metals Selenium 1.63E-04 Ibs/MMcf 3
Turbine, Natural/Ref./LP Gas 1 Metals Zinc Ibs/MMcf 1
Turbine, Natural/Ref./LP Gas 1 SVOC Phenol Ibs/MMcf 1
Turbine, Ref. Gas 1 Metals Arsenic Ibs/MMcf 3
Turbine, Ref. Gas 1 Metals Beryllium Ibs/MMcf 3
Turbine, Ref. Gas 1 Metals Cadmium Ibs/MMcf 1
Turbine, Ref. Gas 1 Metals Chromium (Hex) Ibs/MMcf 3
Turbine, Ref. Gas 1 Metals Chromium (Total) Ibs/MMecf 1
Turbine, Ref. Gas 1 Metals Copper Ibs/MMcf 1
Turbine, Ref. Gas 1 Metals Lead Ibs/MMcf 1
Turbine, Ref. Gas 1 Metals Manganese 1.80E-01 Ibs/MMcf 1
Turbine, Ref. Gas 1 Metals Mercury 2.15E-02 Ibs/MMcf
Turbine, Ref. Gas 1 Metals Nickel 2.33E-01 1
Turbine, Ref. Gas 1 Metals Selenium 1.63E-04 3
Turbine, Ref. Gas 1 Metals Zinc 6.99E+00 MMecf 1
Turbine, Ref. Gas 1 SVOC Phenol 9.41E-03 Ibs/MMcf 1
Turbine, Ref. Gas 1 VocC Acetaldehyde 2.18E-02 Ibs/MMcf 1
Turbine, Ref. Gas 1 YOC Benzene 7.20E-02 Ibs/MMcf 3
Turbine, Ref. Gas 1 YocC Formaldehyde 8.41E-01 Ibs/MMcf 1
Turbine, Ref. Gas 1 YOC Hydrogen Sulfide 7.90E-02 Ibs/MMef 3
Turbine, Ref. Gas 1 YOC Toluene 1L.09E+00 Ibs/MMcf 1
Turbine, Ref. Gas 1 YOC Xylene (Total) 3.14E+00 Ibs/MMcf 1
Source of Emission Factor:
1. Mean Emission Factor, CATEE
2. Maximum Emission Factor, CATEL (Hot Spots Inventory Guidelines, Appendix D Source and Pollutant)
3. Half of Minimum Emission Factor (Detect Ratio = 0.00), CATEF
4. Refinery MACT 2 source testing more recent (see EPA's Protocol)
5. Mean Emission Factor from Subcategory 1 (Excess air not shown to influence halogens), CATEF
6. Half of Minimum Emission Factor of both subcategories CATEF (Detect Ratio = 0.00), CATEE
7. Mean Emission Factor from Subcategory 1 (Excess air not shown to influence metals), CATEF
8. Half of Minimum Emission Factor from Subcategory 1 (Detect Ratio = 0.00) (Excess air not shown to influence metals), CATEF
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Table A-2: Descriptions of Sub-Groups Listed in Table A-1

e { Formatted: Pattern: Clear

Major Group
Asphalt Prod.. Blowing

ub Group

Sub Group Description

i - — ‘[ Formatted Table

Natural Gas/Flux, Fume Incinerator

Asphalt Prod., Diesel

Rotary Dryer Conventional Plant, Abatement (Cyclone, Fabric Filter

Asphalt Prod., Diesel 2

Asphalt Prod., Diesel 3 Drum Dryer: Hot Asphalt Plants, Abatement (Wet Scrubber

Asphalt Prod., Natural Gas 1 Rotary Dryer Conventional Plant, Abatement (Cyclone/Fabric Filter or Wet Scrubber
Asphalt Prod.. Oil 1 Rotary Dryer Conventional Plant with Cyclone/Baghouse or Cyclone/Wet Scrubber
Asphalt Prod., Truck Load 1 Truck Load Out

Boiler, Coal/Natural Gas 1 No Abatement

Boiler, Coke/Coal 1 Lime Injection/Ammonia Injection/Baghouse

Boiler, Distillate 1 Industrial/Commercial/Institutional, No Abatement

Boiler, Fuel oil 2 Industrial (All Capacities, No. 6 Fuel, Residual Fuel), No Abatement
Boiler, Ref. Gas 1 Excess Air > 100%

Boiler, Ref. Gas 2 Excess Air < 100%

Catalytic Reformer 1 No Abatement

Catalytic Reformer D Abatement (Activated Carbon)

Coke Calcining il Abatement (Fabric Filter

FCCU, Refinery gas il Abatement (ESP, CO Boiler'

Heater, Natural Gas il Process Heater, No Abatement

Heater, Natural/Ref. Gas 1 Process Heater, No Abatement

Heater, Oil il Process Heater (Crude Oil-Fired), No Abatement

Heater, Ref. Gas iy Excess Air < 100%

Heater, Ref. Gas 2 Excess Air > 100%

ICE. Diesel (Prime il Industrial, O, < 13%. No Abatement

ICE, Diesel (Prime 4 Industrial, O, >13%. No Abatement

ICE, Diesel (Emergency or 1 Industrial, No Abatement, O, < 13%

Standby

ICE, Diesel (Emergency or 4 Industrial, No Abatement, O, > 13%

Standby

ICE. Natural Gas 1 Industrial, 4 Stroke, Lean, < 650 HP, No Abatement

ICE. Natural Gas 2 Industrial, 4 Stroke, Rich, < 650 HP, No Abatement

ICE, Natural Gas 3 Industrial, 4 Stroke, Lean, > 650 HP, No Abatement

ICE, Natural Gas 4 Industrial, 2 Stroke, Lean, > 650 HP, No Abatement

SG., Crude oil

Process Heater/Steam Generator, No Abatement or Abatement (SO, Scrubber)

SG, Natural Gas

Process Heater/Steam Generator, No Abatement

SG, Natural/CVR Gas

Process Heater/Steam Generator (Natural Gas-Fired or CVR-Gas Fired), No Abatement

Turbine, Distillate

¥}

Industrial, No Abatement

Turbine, Natural Gas

Electric Generation or Industrial, No Abatement

Deleted:
e

Turbine, Natural Gas

¥}

Industrial, No Abatement or Abatement (Ammonia Injection/SCR or CO Oxidation Catalyst

//1I

Turbine, Natural/Ref. Gas

Industrial (Natural Gas/Process-Gas Fired), Abatement (SCR/Ammonia Injection/CO Oxidation

Catalyst

el
// {Deleted:

Turbine, Natural/Ref. Gas/Butane

Abatement (SCR, CO Oxidation Catalyst

!
// /{Formatted: Font: 10 pt
!

Turbine, Natural/Ref./LP Gas

Abatement (SCR. CO Oxidation Catalyst)

Turbine, Ref. Gas

Abatement (CO Oxidation Catalyst
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Table A-3: Default Emission Factors for Equipment Leaks

L L U

Lmplementation Guidelines for Estimating Mass Emissions of Fugitive Hydrocarbon 1 eaks at Petrolenm Facilities —

2. Derived from Regulation 8, Rule 18 maximum emission limits inserted into correlation equations listed in CAPCOA 1999 California

Table IV-3a. These factors will be

updated to reflect average emission factors developed through the Air District Heavy Liquid Study, once finalized.

Valves Gas 2.68E-02 A i ‘[Formatted: Pattern: Clear
Light Liquid 1.09E-02 a
Heavy Liguid 7.085-05 Q@

Pumps Light Liquid 1.14E-01 a [ - { Formatted: Pattern: Clear

other than those with steam quench seal Heavy Liquid 2 42E.-03 [&)

Pumps Lioht Liquid 114E-01 a - {Formatted: Pattern: Clear
Heavy Liquid 2.10E-02

Compressor Seals Gas 6.36E-01 @ i ‘[ Formatted: Pattern: Clear

Agitator Seals All 1.14B-01 @ N { Formatted: Pattern: Clear

Sampling Connections All 1.50E-02 a - {Formatted: Pattern: Clear

Other Heavy Liquid 1.67E-04 @ - {Formatted: Pattern: Clear

Connectors Gas or Licht Liquid 2 50E-04 @ - ‘[Formatted: Pattern: Clear
Heavy Liquid 4.54E-05 @

Elanges Gas or Light Liquid 2.50E-04 a N {Formatted: Pattern: Clear
Heavy Liquid L17E-04 @

Open-Ended Lines Gas or Light Liguid 2.30E-03 @ N {Formatted: Pattern: Clear
Heavy Liquid 5.330:05 @

Pressure Relief Devices Gas 1.60E-01 a A ‘[Formatted: Pattern: Clear
Heavy Liquid 4.70E-04 @

Source:

1. CAPCOA 1999 California I jon Guidelines for Estimating Mass Emissions of Fngitive Hydrocarbon 1 eafks at Petrolenm Facilities — Table TV-1a
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APPENDIX B

Emission Calculation Templates

DRAFT




Table B-1: Summary of Emission Estimation Templates

Section | Section Title Rank | Measurement Method Template
3.1 Fugitive Emission 1 Direct measurement TBD
Leaks 2 Correlation equations TBD
3&4 | Average emission factors TBD
3.2 Storage Tanks 1 Direct measurement TBD
2 Tank-specific modeling TBD
3.3 Stationary Combustion 1 Ditrect measurement (flow rate and gas composition) TBD
2 Direct measurement (F factors) TBD
3A Fuel analysis/mass balance TBD
3B Source-specific stack testing TBD
4 Default emission factors TBD
3.4 Process Vents 1 Continuous gas composition analyzer (flow meter) TBD
2 Continuous gas composition analyzer (F-factor) TBD
3 Grab samples TBD
4 Source tests TBD
5 Default emission factors TBD
3.5 Flares 1 Continuous flow rate monitoring TBD
Continuous composition monitoring
Continuous flow rate monitoring TBD
Occasional sampling
3 Continuous flow rate & heating value monitoring TBD
4 Engineering calculations TBD
5 Energy consumption-based emission factors TBD
6 Default emission factors TBD
3.6 Wastewater 1 Direct measurement TBD
2 Predictive modeling with site-specific factors & TBD
biodegradation rates
3A Engineering estimates (wastewater plant load) TBD
3B Engineering estimates (crude throughput) TBD
3.7 Cooling Towers 1 Direct water measurement (continuous) TBD
2 Direct water measurement (petiodic) TBD
3 Default emission factors TBD
3.8 Loading Operations 1A Continuous gas composition analyzer and continuous TBD
vent gas flow measurement
1B Continuous gas THC analyzer with periodic sampling TBD
speciation and continuous vent gas flow measurement
2 Site specific emission factors (EPA Method 18) TBD
3 Default emission factors (NMOC source tests) TBD
4 Default emission factors (measured loading rates) TBD
3.9 Fugitive Dust 1 Calculated emission factor (measured silt loading) TBD
2 Calculated emission factor (default silt loading) TBD
3.10 Startup and Shutdown 1A Engineering estimate (ideal gas law) TBD
1B Engineer estimate (residual liquids vaporizing) TBD
1C Engineering estimate (ideal gas law, liquid “heel”) TBD
3.11 Malfunctions/ Upsets 1 Direct measurement TBD
2 Engineering calculations (control device) TBD
Engineering calculations (vessel over pressurization) TBD
Engineering calculations (liquid spill) TBD
3.12 Miscellaneous Sources
3.12.1 Non-Retail Gasoline 1 Default emission factors TBD
Dispensing Facility

- /[ Deleted:




"

Section | Section Title Rank | Measurement Method Template
3.12.2 Architectural or 1 Material balance TBD
Equipment Painting
3123 Abrasive Blasting 1 Default emission factors TBD
3124 Solvent Degreaser 1 Material balance TBD
3125 Soil Remediation 1 Material balance TBD
3.12.6 Air Stripping 1 Material balance TBD
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APPENDIX C
Quality Assurance Program
(Example Outline)

DRAFT




1.0 Quality Assurance Policy Statement

1.1. Purpose of the Program

1.2. Scope
2.0 Summary
a.  Organization Chart
b. Emission Inventory Tasks and Responsibilities
c. Information Flow
d.  Summary of Control Techniques and Relation to Information Flow
e.  Audit Procedures

3.0 Technical
3.1 Task Planning

3.1.1 Training and Staff Qualification

3.1.2 Schedule and Frequency of Updates

3.1.3 Quality Assurance Coordinator — Duties and Responsibilities
3.1.4 Data Sources

3.2 Data Collection

3.2.1 Forms and Procedures
3.2.2 Data Review
3.2.3 Quality Assurance Controls

3.3 Technical Procedures

3.3.1 Emission Factors
3.3.2 Instrumentation
3.3.3 Data Flow

3.3.4 Review Procedures

3.4 Data Recording and Reporting

3.4.1 Recording and Coding Forms
3.4.2 Rules for Data Coding
3.4.3 Data Editing Procedutes

4.0 System Audits

4.1 Audit Responsibility and Schedule
4.2 Procedures

4.2.1 Elements
4.2.2 Schedule
4.2.3 Audit Report

- [ Deleted:




APPENDIX D
Emission Inventory Report

(Approved Format)

DRAFT
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