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& Par Hawaii Refining
~ 91-325 Komohana Street
Kapolei, H1 96707

CERTIFIED MAIL No. 91 7199 9991 7037 9194 2824

April 4, 2019

Ms. Marianne Rossio, P.E.

State of Hawaii

Clean Air Branch

2827 Waimano Home Road #130
Pearl City, Hawaii 96782

Subject: Par West Refinery
GHG Emission Reduction Plan

Dear Ms. Rossio:

Par Hawaii Refining, LLC (Par) is hereby submitting a revised Greenhouse Gas Emission Reduction
Plan (GHGERP) for it's Par West Refinery located in Kapolei, Hawaii to meet the requirements of HAR
§11-60.1-204(a).

The Par West Refinery is comprised of the Crude and Vacuum Units and associated supporting utility
infrastructure (Steam and Power generators) from the former Chevron/IES Hawaii Refinery located at
91-480 Malakole Street in Campbell Industrial Park, Kapolei, HI. This equipment and associated
covered source permits, CSP Nos. 0088-01-C, 0088-02-C and 0088-03-C, were transferred to Par
from |IES Downstreamn, LLC on December 19, 2018. |ES retained ownership of the remaining facility
equipment including the tank fields, fluid catalytic cracker, dimersol and alkylation plants. The baseline
year of 2009, upon which this GHGERP is based, is unchanged from the original GHG Plan submitted
by Chevron on June 30, 2015. Moreover, this plan ilso splits the 2009 baseline GHG emissions
according to the the revised estimates that were previously submitted to the Department to the Health
on October 28, 2016 by Chevron.

If you have any questions or require further information, please contact Anna Chung, Environmental
Engineer, at (808)440-4456.

| certify that | have knowledge of the facts herein set forth, that the same are true, accurate and
complete to the best of my knowledge and belief.

Sincerely,
T P
/,Lot/wq{’ Colrran—

Richard Creamer
Vice President
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1.0 Introduction

The state’s Greenhouse Gas ("GHG") rule' sets forth the regulatory program for meeting the
statutory statewide GHG limit that is equal to or below the 1990 statewide GHG emission levels.
The GHG rule generally requires each regulated source to propose a GHG Plan that would cap
the source’s direct GHG emissions to 16% of that source’s 2010 direct GHG emissions. In
meeting the GHG limit, the regulation provides flexibility to the Director of the Department of
Health, Clean Air Branch (“Director” or “CAB") to set the facility-wide GHG emissions cap for an
individual source by varying from the established regulatory structure in two ways: 1) by granting
a request to use an alternate emission baseline; and 2) establishing an alternate GHG emission
cap based on a finding that the presumptively required 16% reduction is not attainable.

An initial Greenhouse Gas Emission Reduction Plan (“GHG Plan” or “Plan”) was submitted by
Chevron on June 30, 2015 for the Hawaii Refinery to comply with requirements of the Hawaii
Greenhouse Gas Emissions law? (the Act) and implement regulations of the Hawaii Department
of Health (“DOH").2 The original plan called for a reduction of 2.2% from the baseline year of
2009 and represented that additional reductions were not attainable. On November 1, 2016, IES
Downstream, LLC (“IES™) acquired the Hawaii Refinery from Chevron and assumed responsibility
for implementing the previously submitted GHG Plan. On December 19, 2018, Par Hawaii
Refining, LLC (“Par”) acquired a portion of the refinery assets, which include the Crude and
Vacuum Units and associated supporting utility infrastructure (Steam and Power generators),
from IES, and must submit a revised GHG Plan to reflect this new configuration and ownership.

The Hawaii Refinery, previously operated by Chevron and then IES, as IES Downstream, LLC -
Kapolei Refinery, is located within the Campbell Industrial Park at 91-480 Malakole Street,
Kapolei, Hawaii and gperated under CSP Nos. 0088-01-C, 0088-02-C, ODBaOS-C, and 0863-01-
C issued by the DOH. The facility began operation in 1960 with the capacity| of processing up to
58,000 barrels of crude oil per day. The facility consisted of numerous operational units, including
crude vacuum and distillation units, fluid catalytic cracker, dimersel, hydrogen manufacturing,
alkylation, and isomerization units. It also operated utilities including boilers,lgcogeneration units,
effluent treatment plant, and tank fields for storage, blending, and shipping capability in support
of its operations. On December 19, 2018, IES transferred the refinery topping plant assets and
CSPs 0088-01-C, 0088-02-C and 0088-03-C to Par and retained ownership of the tank fields,
fluid catalytic cracker, dimersol and alkylation plants.

This updated GHG Plan is submitted by Par to meet the requirements of §11-60.1-204(a) for the
Par West Refinery which now functions principally as a topping plant. This update sets the
baseline year, as proposed by Chevron, and splits the baseline GHG emissions between Par and

'HAR §11-60.1-201, Purpose.
2 HRS §§ 342B et seq., enacted by Act 234, 2007 Hawaii Session Laws.
3HAR § 11-60.1-204, “Greenhouse gas emission reduction plan.” Hereinafter, the “GHG rule.”
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IES in alignment with the topping plant purchase agreement which excluded the tank fields, fluid
catalytic cracker, dimersol and alkylation plants in the sale to Par, and associated permits. |IES
submitted a permit modification for CSP 0088-01-C to remove |IES retained process units prior to
the close of the sale to Par in December. Par's baseline will not include the emissions for those
units. This update also provides the baseline year analysis requested by DOH CAB that was not
included in the previously submitted GHG Plan by Chevron and is consistent with the analysis
provided to DOH in subsequent information requests.

This plan consists of 5 sections. Section 2 presents the proposed baseline emission year for the
entire facility and split of the baseline between the Par and IES. References to “Refinery” are for
the entire facility prior to the split of assets by IES and sale to Par. Section 3, discusses the
proposed 2020 facility-wide direct GHG Emissions cap. Section 4 discusses the GHG Control
Assessment and Section 5 discusses the Proposed Control Strategy. Appendices of this plan
contain supporting data for the selected baseline.
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2.0 Request for Alternate Baseline Annual Emission Year

Section 11-60.1-204(d)(1) generally requires regulated sources to use 2010 to compute the GHG
baseline emissions. This paragraph, however, also allows an owner or operator to propose an
alternate GHG emission baseline and includes several potential methodologies to support
computation of an acceptable alternative. These alternatives allow an owner or operator to use
emissions from the years 2006-2010 in various formulations, if the owner or operator documents
that 2010 is “not representative of normal source operations.” A chart of the estimated refinery
GHG emissions from these years is provided below.

Figure 1. 2006 — 2010 GHG Emissions and Unit Breakdown

Hawaii Refinery CO2e Emissions
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These estimated emissions were recalculated in 2016 by Chevron utilizing the calculation
methodologies prescribed in 40 CFR 98 Subparts A, C, P and Y along with 2015 emission and
global warming potential (GWP) factors. The calculation summary is presented in Appendix A.

2.1 PROPOSED ALTERNATE BASELINE YEAR

Per §11-60.1-204(d)(1)(A)(i), the GHG Plan submitted on June 30, 2015 requested that the
Director approve an alternative baseline year of 2009 based on the criteria that it is the most
representative year during the five-year period ending in 2010. Direct GHG emission estimates
for the proposed 2009 baseline year are 577,945 metric tons (tonnes) per year of carbon dioxide
equivalent (COze). Table 1. GHG Annual Emission Summary indicates the direct GHG emissions
estimated for the 1990 calendar year as well as the calculated 2009 and 2010 calendar years.
The 1990, 2009, and 2010 calendar years were calculated using the methodologies as required
by the GHG Reporting Rule in 40 CFR Part 98; however, estimates were used for some
operational data that was unavailable for the 1990 calendar year.

Table 1. GHG Annual Emission Summary

Calendar Year Direct emissions reported in tonnes
per year of CO.e

1990 613,900 (estimated)

2009 {baseline year) 577,945

2010 523,117

2.2 JUSTIFICATION

Follow-up documentation to support the selection of 2009 as the baseline year was requested by
DOH CAB on February 10, 2016 resulting in two letters submitted by Chevron on October 28,
2016, one with non-confidential business information (“CBI") and the other with CBI information.
The non-CBI letter contained the calculations for the estimated GHG emissions presented in
Figure 1. and Appendix A. The CBI letter, which included confidential throughput information,
explained the criteria used for determining normal source operations. Process unit shutdown
periods and utilization-related data were analyzed to determine the most representative year
during the five-year period ending in 2010. Three alternatives for the baseline were presented for
consideration with 2009 emissions selected as the most recent representative year and are
discussed below.
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2.2.1 Unit Downtime

Refinery GHG emissions occur from the processing of crude oil to produce high value products
that are distributed in commerce for fuels. GHG emissions from normal operations are generated

from the following sources:
1. Combustion of fuels supplying heat to the Refinery processes (account for approximately

60% of total GHG emissions from the Refinery)
2. Coke combustion in the Fluid Catalytic Cracking (“FCC") Unit (account for approximately
35% of total GHG emissions from the Refinery)
Hydrogen Plant
Crude Storage
Fugitives {piping)
(Emissions from) Flaring Events
Acid Gas Production {<5% of total GHG emissions from the Refinery).

Nownsw

Normal source operations are characterized by crude and process unit throughputs (utilization)
and continuous operation that allow the Refinery to meet the fuel market demands.

Factors that can impact normal operations include:
1. Unit downtime, whether planned or unplanned, including crude supply interruptions and
turnaround years;
2. External factors that reduce utilization, including widespread economic downturns
impacting fuel market demands;
3. Periods of malfunction resulting in excess emissions, including force majeure events.

In the Refinery, planned maintenance is required for each unit. Short-term shutdowns to service
equipment in each process unit occur regularly during the year and typically only last hours.
Approximately every five years the units have scheduled long-term shutdowns that can last weeks
or months, which all occur in a “turnaround (“TA") year”. A TA year differs on average 12% of
CO2e GHG emissions from the year before it and can vary up to 19%. TA years are not
considered representative of normal operation due to this impact.

2.2.2 Refinery Utilization

A second quantitative marker of “normal source operations” is Refinery utilization. Utilization can
be described in several ways including crude throughput, process unit feed rates, product output,
and Complexity Weighted Barrels (“*CWB") throughput.

Throughput is typically measured in barrels or barrels per day. For benchmarking comparison of
multiple facilities in the refining industry, California Air Resources Board has standardized on
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Complexity Weighted Barrels, CWB, as a Refinery’s throughput measurement in their Regulation
for the Mandatory Reporting of Greenhouse Emissions.*

In determining the CWB throughput, the actual crude and individual process unit throughputs, in
barrels, are weighted by factors that equalize the number and complexity differences in process
units found at different facilities. For the same crude throughput, a Refinery with more processing
will have a higher CWB.

CWB is correlated with GHG emissions, because more processing generally leads to higher GHG
emissions. Thus, CWB is a throughput measurement normalized for the complexity of the
Refinery that is a reasonable metric for discussing GHG emissions.

2.2.3 Procedures for Determining Alternative Baseline Year

2.2.3.1 HAR §11-60.1-204 (d){1)(A)i)

HAR §11-60.1-204 (d)}(1)(A)()) allows a facility to determine alternative facility-wide GHG
emissions (less biogenic CO2) based on the most recent representative year during the five-year
period ending 2010. The Refinery considers representative operation to be periods with (1) no
significant process unit shutdowns and (2) a CWB throughput that reflects normal fuel markets
and falls within the normal operating window.

No significant process unit shutdowns are a measure of normal operation because during
extended periods of shutdown or shutdowns of the large process units such as the Crude Unit or
the Fluid Catalytic Cracker, the emissions are low to zero, and do not represent emissions when
the units are operating. Refinery CWB throughput is determined by the fuel markets that the
Refinery supplies and relates to Actual GHG emissions because firing rates of Refinery heaters
and boilers are determined by the feed to the Refinery and process units.

CWB throughput for years 2002 through 2015 were evaluated by Chevron to determine a typical
operating window that is representative of normal operation for GHG emissions evaluation. The
operating window was established based on the 14-yr mean with a standard deviation of +/- 6%.

2010

The 2010 calendar year does not meet the criteria of normal operation because there was
extended unplanned shutdown of the FCC Unit due to equipment malfunction and reduced CW8
throughput due to lower fuel market demands driven by poor economic conditions.

2009
The 2009 calendar year meets the criteria of normal operation, as no significant shutdowns
occurred and Refinery CWB throughput was within the normal range.

2008

4 Title 17, California Code of Regulations, Section 95100 et seq, {MRR)
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2008 was a turnaround year, in which the Refinery executed a planned Refinery-wide shutdown
that lasted 31 days (8% of the year) at the Crude Unit and 41 days (11% of the year) for the
FCCU. The CWB throughput for the year was significantly impacted by this downtime. The
combined influence of these two criteria makes the 2008 calendar year non-representative of
normal operation.

2007
The 2007 calendar year meets the criteria of normal operation, as no significant shutdowns
occurred and Refinery CWB throughput was within the normal range.

2006

In calendar year 2008, two external events occurred that resulted in significant unit downtime and
had some impact on the Refinery CWB throughput. On February 21, 2006, a Refinery-wide
shutdown unexpectedly occurred as a result of an island-wide power outage. The FCC downtime
was extended in order to internally inspect equipment. On October 15, 2006, a second Refinery-
wide shutdown occurred as a result of an island-wide power outage following an earthquake off
the island of Hawaii. These two events resulted in 30 days of FCC downtime, or 8% of the year.
It also resulted in a 1% overall downtime for the Crude Unit. This significant downtime also
lowered the Refinery CWB. The combined influence of these two events makes the 2006
calendar year non-representative of normal operation.

Table 2. summarizes the evaluation of the 2006-2010 calendar years.
Table 2. Normal Operation Analyses Summary
Refinery CWB Representative

Throughput Throughput Year?
% of Mean

Direct Refinery Operation
Estimated GHG Impacted by Shutdowns

Emissions

(tonnes) (+/-6%)
2010 523,117 Refinery Actual GHG Refinery Actual GHG -8% No
emissions reduced due | emissions reduced
to an unplanned FCC due to lower Refinery
shutdown throughput
2009 577,945 No impact No impact -1% Yes
2008 517,418 Planned Refinery Not estimated due to -10% No
turnaround (TA) impact from TA
2007 527,454 No impact No impact 4% Yes
2006 482,530 Refinery Actual GHG No impact -2% No
emissions reduced due
to an unplanned
Refinery-wide shutdown
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22.3.2 HAR §11-60.1-204 (d)(1)(A)(ii)

The next method allowed by HAR §11-60.1-204 (d){1)(A)ii) is to average facility-wide Actual GHG
emissions (less biogenic CO2) over any consecutive two-year period during the five-year period
ending in 2010. As described in the previous section, there are no representative consecutive
two-year periods; therefore, this method is not feasible.

However, averaging the two years with Actual GHG emissions representative of normal operation,
2009 and 2007, does reflect emissions that could be considered representative. The average
Actual GHG emissions for 2007 and 2009 are 552,700 tonnes CO2e.

2.2.3.3 HAR §11-60.1-204 (d)(1){A)iii)

The third method allowed by HAR §11-60.1-204 (d)(1){(A)(iii) is to average facility-wide GHG
emissions (less biogenic CO2) for the five-year period ending in 2010. As described in the
previous section, the five-year period ending in 2010 includes three years that are not
representative of normal operation for GHG emissions; therefore, this method is not feasible.

2.2.3.4 HAR §11-60.1-204 (d)(1)(A)iv)

The fourth method allowed by HAR §11-60.1-204 (d){(1)(A)(iv) is to utilize comparable methods
as approved by the director. As noted in the regulation, the director will not consider the use of
periods greater than five years from 2010, except for extreme cases such as where an affected
source may not have been fully operational for an extended period of time.

A comparable method for determining an alternative baseline year, is to adjust the actual
emissions of a non-representative year to reflect expected emissions from restored operation.
Chevron adjusted the 2010 calendar year emissions to include the GHG emissions for the FCC
shutdown days and unrealized Refinery throughput (adjusted to mean CWB value). Data showed
that 2010 GHG CO2e emissions would have been at most 2.5% greater than years 2007 and
2009 emissions and 2010 CWB varied between 2% and 4% of years 2007 and 2009 throughput
which had throughput within normal the range.

2.2.4 Baseline Year Determination Alternatives

Following HAR §11-60.1-204 (d)(1){(A)(i-iv), the procedures set forth to evaluate alternative
baseline year emissions, the Refinery has determined the following:

1. Calendar year 2009 Actual GHG emissions are the most recent representative of normal
operations. These emissions are 577,945 tonnes CO2e per year.

2. The average of Actual GHG emissions for calendar years 2009 and 2007 is the second
most representative baseline emissions. These emissions are 552,700 tonnes CO2e
per year.
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3. The adjusted 2010 calendar year Actual GHG emissions estimated to remove the
impacts of downtime and lost CWB throughput could be considered feasible and is the
third most representative baseline emissions. These emissions are ~0.3% greater than
2009 emissions.

2,25 Conclusion

Based on detailed reviews of historical operation, 2006-2010 GHG input data and emissions
recalculations, and computational comparisons between eGGRT and SLEIS data done in
cooperation with the DOH CAB, 2009 is the most recent representative year for the facility-wide
baseline annual emission rate. Although GHG emissions were somewhat higher in 2009, most
of that increase was associated with the FCC. The remaining refinery emissions were quite
similar to their related emissions in 2007 and 2010. Appendix A contains the computational
worksheets supporting the 2009 baseline emission rate previously provided to the DOH by
Chevron in 2016.



GHG EMISSION REDUCTION PLAN ®
PAR WEST REFINERY =
APRIL 2019

Par Hawaii Refining

23 BASELINE EMISSION SPLIT

Par proposes to split the 2009 baseline emissions between the Par West Refinery topping plant
and IES’ facility as shown in Table 3. The splitis based on the topping plant purchase agreement
which did not include the tank fields, fluid catalytic cracker, dimersol and alkylation plants in the
sale to Par, and associated permits.

Table 3. Baseline Emission Split

Total Par Topping
Emissions Plant IES Facility
{tonnes) (tonnes) (tonnes)
2009 2009 2009
Subpart C CatOx Combustion - -
Fuel Gas Combustion 103,990 100,767 3,223
WSR Combustion 44,986 44,986 -
Diesel Combustion - - -
Fuel Oil Combustion 193,346 193,346 -
Total Subpart C 342,322 339,099 3,223
Subpart P Hydrogen Mfg 7,247 7,247 -
Subpart ¥ FCC Coke Combustion 226,349 - 226,349
Flare P1 1,017 1,017 -
Flare P2 {Crude/Sweet) 117 117 -
Acid Plant 485 485 -
Fugitive Venting (Columns) 363 308 55
Loading Vent (Crude
Receipts) 45 - 45
Total Subpart Y 228,376 1,927 226,449
[Total Direct CO2e (tonnes) | [ 577,985 | [ 348273 | 229,672

Table 4. compares the equipment and associated 2009 baseline emissions to 2017 emissions,
the last report submitted to the EPA via eGGRT. The table also lists permit numbers, current
owners and changes in equipment operational status. In addition, it shows where GHG emissions
from Boilers F-5201, F-5202 and F-5203 transferred to Boilers F-5205 and F-5206 and supports
why the baseline emissions from those shutdown boilers should remain with Par.

10
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GHG EMISSION REDUCTION PLAN
PAR WEST REFINERY
APRIL 2019

@ Par Hawaii Refining

3.0 2020 Direct GHG Emissions Cap — Par West Refinery

Per §11-60.1-204(d)(2), the regulation requires a 16% reduction from the proposed 2009 baseline
year emission split of 348,273 tonnes per year COZ2e for Par West. This equates to a reduction
of 55,724 tonnes per year of CO2e and an emissions cap of 292,549 tonnes per year COZ2e.

Par proposes a cap of 292,549 tonnes per year CO2e for its Par West Refinery operations which
meets the State’s 16% emission reduction requirement.

4.0 GHG Control Assessment

Per §11-60.1-204(d){2), the GHG rule requires each affected source to conduct a GHG control
assessment. The initial GHG plan submitted by Chevron includes an assessment of the control
measures identified in §11-60.1-204(d)(3) as well as an evaluation of the technical feasibility,
control effectiveness, and cost evaluation of each measure as required by §11-60.1-204(d)(4-5).

Par West has not included a revised control assessment in this updated GHG plan because it
does not seek an alternate cap.

5.0 Propos|ed Control Strategy

Per §1 1-60.1-204(d}(6), the regulation requires each affected source to propose a control strategy
to include a listing of identified control measures that can be implemented in order to meet the
required or proposed alternate 2020 facility-wide GHG emissions cap.

Par West proposes to attain a 16% reduction in emissions from operational changes as a result
of only operating the refinery as a topping plant. Many of the GHG producing units that Par
purchased from IES will be idled and suspending their operation will account for the bulk of the
reduction. While the operations of many of the process heaters will be suspended, projects will
continue to be evaluated to optimize business needs that may cause some of these units to be
restarted in the future. In addition, since the temporary cessation is projected to yield reductions
in excess of 16%, Par plans to partner the Par West and Par East facilities.

Table 5. summarizes the reductions attributed to idling process heaters that had been used to
establish the baseline year and the amount of credits that would be available to the Par East
Refinery through partnering. Par's baseline emissions and proposed emission cap are presented
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along with projected GHG emissions in RY2019, which have been estimated by reducing
emissions from the idled Hydrogen Manufacturing, Isomerization, Hydrogenation and Acid Plants
and replacing the old Boiler emissions with the 2017 emissions from the new Boilers. There is
approximately 35,558 tonnes of COZ2e available for partnering with the Par East Refinery.

Table 5. Projected Available Partnering Emissions

Par 2009 Baseline Emissions 348,273 | tonnes
16% Reduction 55,724 | tonnes
GHG Emissions Cap with 16% reduction 292,549 | tonnes
Par 2009 Baseline Emissions 348,273 | tonnes
- Idled Equipment Subpart C 32,374 | tonnes
- ldled Equipment Subpart P 4,881 | tonnes
- ldled Equipment Subpart Y 735 | tonnes
- Old Boiler Fuel Gas Emissions 24,168 | tonnes
- Old Boiler Fuel Oil Emissions 89,647 | tonnes
+ 2017 New Boiler Fuel Gas Emissions 23,320 | tonnes
+ 2017 New Boiler Diesel Emissions 37,203 | tonnes
Projected 2019 Emissions w/ new Boilers less
idled and shut down equipment 256,991 | tonnes
Proposed GHG Emissions Cap 292,549 | tonnes
Available GHG Emissions for Partnering 35,558 | tonnes
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Appendix A
GHG Calculations 2009
Fuel Gas Combustion
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Appendix A
GHG Calculations 2009
Fuel Gas Combustion
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Sep Statonary  [Methane 1520706513 mscf  |0.706671 |kg C/kg |18 10487 |kg/kmal |3 00302 [mmbluw's [FuelUsage * (66 + |154411 6808 T ( FuelCalcutated(i) * kg Cikg [T ( FuelCalculated(i}® |18 104871 [Kg/kmol |FuelConvened‘HHV'EF v [1048 852443 [ip/month [0 476205624 [MTimanth [11.9051406
Fuel Gas To|Comb |oas cf STPConv) / (60 + CCiy )/ pas MWL) ) / ConvSciMsct * ConvLbKp
Refinery STPConv) % { FuelCalculated(i) ) ¥ { FuelCalculated(i) }
[Ser 3009 |MixDrum  [Statonary Nilrogen 1520706513 mscl |0 706671 kg Cfhg [18.10487 |kg/kmol io 00103 |mmbiws [FuelUsage * (68 + [1544116609 |msef (¥ ({ FuelCalculated{i) * |07066707 |kg Chg | [ FuslCatcuiated(i) * 18.104871 |kg/kmal FuelConverted*HHVEF * 0095241125 [MTimonth |28 38185519
Fuel Gas To|Comb Oxide |oas cf STPConv) /(60 + CCti) » / pas MWL) ) 7 ConvSctMscf * CanvlbKg
Rafinary STPConv} 5 { FuelCalcutatedti} ) T | FusiCalculatedii) )
Cct 2009 Mix Drum  |Statienary Carbon 164171 6392 mscf l{J 706671 [kg Crkg [18.10487 fkgkmal [0.00103 166698 9557  |mscf E( FuslCalculated{s} = {0 7066707 3 | fuelCalcuiated(y * [18 104871 [kghmo! (44712) * FuelCalculatad * I20294913 14 [Ib/month |9205 628699 [MT/month (3205 628699
Fuel Gas To|Comb Dioxide gos CC(i) ) ¢/ gas MWi) )/ CarbonContent * MW/
Refinery ¥ { FueiCalculated(y) ) T | FuelCalcutatedi) ) StdMoiValEPA *
10t [2008  |Mix Drum  |Statonary Mathane 164171.6392 msct |0.706671 [kg Cikg |18 10487 |kg/kmal |000103 [mmbtuss 166698 9557 |mscf [T ( FuslCalculated()* [0 7066707 |kg Cikg [Z [ FuelCalculated(i} * 18 104871 |[kg/kmol FusiConverted HHVEF = |1133 394215 |ib/month [0 514%?‘&7 imanth |12 85248948
Fuel Gas TolComb |oas o STPConv) /{60 + CC(y ) / gas MW ) 7 ConvSciMsct * ConvlbKg
Refinery STPConv) T [ FusiCalcutated(i}} | I { FuelCalculated(i} }

226 6768425 |[ib/month |0 102819916 Imfrnumh 30 54033493

rClci 2009  [Mix Drum |Stahona.ry TNltmgen 164171 6382 msct [0 706671 kg Chg 18.10487 kg/mal 000103 [mmblw's |FuelUsage * (68 + [166698.9557 |msct Y { FuelCalcutated(i}* 07066707 |kg Chg | ( FLIBTC.;!CUhin(I]. 18 104871 [kg/kmel FuelConvertad HHVEF *

Fuel Gas To|Comb Oxida gas cf STPConv) / (60 + CCiy v /! gas MW ) ConvSciMscf * ConvlbKg
Reafinery STPConv) 3 { FueiCalculated(i) } % | FusiCalculated(i) )
s e T S S— e —
Mov 2009 Mix Brum rSEtmnary Carbon 220320 0985 msel  |0.706671 kg C/kg |18.10487 [kgfkmol [000103 |mmbtus |FusiUsage * (68 + 223782 862 msct S { FuelCaiculated() * [0 7066707 [kg Chkg X { FuelCalculated(s) *  [18.104871 |kg/kmal (44112 * FuelCalcutaled * 27244644 26 !Tblmonlh 12357 67746 |MT/month | 12357 97746
Fuel Gas To|Comb Dioxide gas cf STPConv) / (80 + CC{i) ) / gas MW )/ CarbonContent * MW /
Refinary STPConv)

T ( FusiCalcutated(i) ) ¥ | FuelCalcutated(i) ) StdMoIVOIEPA *

¥ ( FuelCatculated()) 07065707 |kg Cikg |2 [ FuelCalculated(l) * 18 104871 lkg/kmol IFumConvel‘le'HHV‘EF * 1521 510438 |1bimon1h IO 690146346 |[MT/month |17 25365866
CCliy ) ¢ gas MWy ) ConvSciMscl * ConvlbKg
¥ { FuelCalcutated(i} } % { FuslCalculated(i} }

T ( FuelCalculated()) * |0.7066707 |kg C/kg [Z | FuslCalculated(y) * 18.104871 |kghmol FuelConvarted HHV'EF © Jam 3020876 |lbémanth [0.128029269

S "re— T

Stationary Mathans 220390.0985 mscf [0 706671 |kg Chg [18.10487 |kghkmol 000103 [mmblu/s
Fuel Gas ToyComb |gas cf

-1

MTimonth |41 13272224

[Nov 2008 [MixOmum |Sisvenary  |Nirogen  [2203800985  |msci [0.706671 [kg Cikg |18.1D4B7 |kg/kmol [o 00103 mmbtws
Fuel Gas To|Comb Cxide |gas lef STPConv) /{60 + CcCliy ) f gas MWL) ) 7 ConvSciMsct * ConvlbKg
Refinery STPConv) ¥ ( FueiCalculatad(ij ) T | FusiCalculated(i) }

|Dec 2009 Mix Drum | Stationary Carbon 180296 6385 msct 0706671 kg Cg {18 10487 [kgfmo' [0.00103 [mmbtu/s [FuelUsage * {68 + [183072.187 mscf $ { FueiCalculated(s) * |0 7066707 |[kg C/kg |[|: FuelCalcutated(i) * [18.104871 [kgpkmol (44!12_1_' FuelCalcutated *  |2228B266 B li/menth [10109 80886 |MT/month [10109 80886
Fuel Gas To|Comb Dioxide gas cf STPConv) / (60 + CC(i) ) / gas MW ) CarbonContent * MW/
Refinery STPConv) ¥ { FuelCalcutated(i} ) ¥ ( FuelCalcutated(i) ) lSidMoNuIEPA b

Dec  |2008  |MxDrum [Stauonary  |Methane 802966365 |msd [0 706671 [Rg Cikg |16 10487 |kgimol [000103 {mmbiws |FuelUsage - (68 + 183072 187  |msct [T ( FuelCalculatedyj} * |0.7065707 |kg Cikg T | FuelCalculated()* |18 104871 [kghmol FuelConverled"HHV"EF * [1244 716601 |lb/month [0 564594625 ]MTImonlh 14 11486562
Fuel Gas To|Comb gas of CC(i) ) igas MW ) ConvSciMscl * ConvLbKg
IReﬁnery 3 ( FuelCalculated{i} } ¥ { FuelCalculated(i} )

Dec [2009  [Mix Orum Stalonary  |Nitrogen 180296 6365 mscl |0.706671 kg Chkg [18.10487 [kg/mol [000103 [mmbiu's 183072 187 mscef ':f( FuelCalculated(i) ° |0.7066707 [kg Chkg [T ( FuelCalculated)) * 18104871 |kgfkmol “|FuelConvertad HHV'EF = 248 9433203 |Ib/manth 0.112918925 [MTimontn 133 64983962
Fual Gas To|Camb Crxide gas cf STPConv) /(B0 + CCliy ) 4 | gas MWL) )/ ConvSciMsef * CanvibKg
Refinery STPConv) 3 { FuelCatculated(i) } ] ¥ | FuelCalculatedi) }
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Appendix A
GHG Calculations 2009
WSR Combustian
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CO2e

Comments

Jan 2009 WSR Combustion |Stationary Carbon mbtu/bbl |FuelUsage*HHV*EF |12427312.4 Ib/month {5636.940788 |MT/month |5636.940788
Sources Comb Dioxide * ConvLbKg *
ConvMmbtuMbtu
Jan 2009 WSR Combustion [Stationary Methane (16661 bbl 4974 mbtu/bbl [FuelUsage*HHV*EF |548.1025757 Ib/month |0.248615442 |MT/month |6.21538605
Sources Comb *ConvLbKg *
ConvMmbtuMbtu
Jan 2009 WSR Combustion |Stationary Nitrogen |16661 bbl 4974 mbtu/bbl |FuelUsage*HHV*EF [109.6205151 Ib/month |0.049723088 |MT/month |14.81748034
Sources Comb Oxide * ConvLbKg *
ConvMmbtuMbtu
Feb 2009 WSR Combustion |Stationary Carbon 12224 bbl 4912 mbtu/bbl |FuelUsage*HHV*EF [9004136.495 Ib/month |4084.21247 |MT/month [4084.21247
Sources Comb Dioxide *ConvLbKg *
ConvMmbtuMbtu
Feb 2008 WSR Combustion |Stationary Methane (12224 bbl 4912 mbtu/bbl [FuelUsage*HHV*EF |397.1245146 Ib/month |0.180132864 [MT/month |4.5033216
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
Feb 2009 WSR Combustion |Stationary Nitrogen (12224 bbl 4912 mbtu/bbl [FuelUsage*HHV*EF |79.42490293 Ib/month [0.036026573 |[MT/month |10.73591869
Sources Comb Oxide * ConvLbKg *
ConvMmbtuMbtu __
Mar 2009 WSR Combustion |Stationary Carbon 11897 bbl 5008 mbtu/bbl |FuelUsage*HHV*EF [8934539.071 Ib/month [4052.643572 |MT/month |4052.643572
Sources Comb Dioxide *ConvLbKg *
ConvMmbtuMbtu
Mar 2009 WSR Combustion |[Stationary Methane [11897 bbl 5008 mbtu/bbl [FuelUsage*HHV*EF |394.0549428 Ib/month |0.178740528 [MT/month [4.4685132
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
Mar 2009 WSR Combustion |[Stationary Nitrogen (11897 bbl 5008 mbtu/bbl |FuelUsage*HHV*EF |78.81098857 Ib/month |0.035748106 |[MT/month [10.65293547
Sources Comb Oxide * ConvLbKg *
ConvMmbtuMbtu
Apr 2009 WSR Combustion |Stationary Carbon 11312 bbl 5006 mbtu/bbl [FuelUsage*HHV*EF |8491816.722 Ib/month |3851.827853 |MT/month |3851.827853
Sources Comb Dioxide * ConvLbKg *
ConvMmbtuMbtu
Apr 2009 WSR Combustion |Stationary Methane [|11312 bbl 5006 mbtwbbl |FuelUsage*HHV*EF [374.5288175 ib/month |0.169883616 |MT/month |4.2470904
Sources Comb * ConvlbKg *
ConvMmbtuMbtu
Apr 2009 WSR Combustion |Stationary Nitrogen (11312 bbl 5006 mbtu/bbl {FuelUsage*HHV*EF |74.9057635 Ib/month [0.033976723 |[MT/month [10.12506351
Sources Comb Oxide * ConvLbKg *
ConvMmbtuMbtu
May 2009 WSR Combustion |Stationary Carbon 8712 bbl 5045 mbtu/bbl |FuelUsage*HHV*EF |6590971.108 Ib/month |2989.617761 |MT/month |2989.617761
Sources Comb Dioxide *ConvLbKg *
ConvMmbtuMbtu
May 2009 WSR Combustion |Stationary Methane |[8712 bbl 5045 mbtu/bbl |[FuelUsage*HHV*EF |290.6926393 Ib/month [0.13185612 |MT/month |3.296403
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
May 2008 WSR Combustion |Stationary Nitrogen [8712 bbl 5045 mbtu/bbl |FuelUsage*HHV*EF |58.13852785 Ib/month [0.026371224 |MT/month |7.858624752
Sources Comb Oxide *ConvLbKg *
ConvMmbtuMbty
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Jun 2008 WSR Combustion |Stationary Carbon mbtu/bbl FuelUsage*HHV*EF |6964568.7 Ib/month |3159.07898 |MT/month [3159.07898
Sources Comb Dioxide * ConvLlbKg *
ConvMmbtuMbtu
Jun 2009 WSR Combustion |Stationary Methane [9204 bbl 5046 mbtu/bbl  |FuelUsage*HHV*EF |307.1700397 lb/month ]0.139330152 |MT/month |3.4832538
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
Jun 2009 WSR Combustion |Stationary Nitrogen |9204 bbl 5046 mbtu/bbl |[FuelUsage*HHV'EF |61.43400794 Ib/month [0.02786603 |[MT/month |8.304077059
Sources Comb Oxide *ConvLbKg *
ConvMmbiuMbtu
Jul 2008 WSR Combustion |Stationary Carbon 6502 bbl 5018 mbtu/bbl |FuelUsage*HHV*EF |4892693.3 lb/month {2219.290889 [MT/month |2219.290989
Sources Comb Dioxide * ConvLbKg *
ConvMmbtuMbtu
Jul 2009 WSR Combustion |Stationary Methane |6502 bbl 5018 mbtu/bbl |FuelUsage*HHV*EF |215.7906483 ib/month |0.097881108 |MT/month |2.4470277
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
Jul 2009 WSR Combustion |Stationary Nitrogen (6502 bbl 5018 mbtu/bbl |FuelUsage*HHV*EF |43.15812966 lb/month |0.019576222 |MT/month |5.833714037
Sources Comb Oxide * ConvLbKg *
ConvMmbtuMbtu
Aug 2009 WSR Combustion [Stationary Carbon 6333 bbl 5083 mbtu/bbl |FuelUsage*HHV*EF |4808258.256 Ib/month [2180.991852 |MT/month |2180.991852
Sources Comb Dioxide * ConvLbKg *
ConvMmbtuMbtu
Aug 2009 WSR Combustion |Stationary Methane [6333 bbl 5063 mbtu/bbl [FuelUsage*HHV*EF |212.0666681 lb/month {0.096191937 |MT/month |2.404798425
Sources Comb *ConvibKg *
ConvMmbtuMbtu
Aug 2008 WSR Combustion |Stationary Nitrogen [6333 bbl 5063 mbtu/bbl |FuelUsage*HHV*EF 4241333363 Ib/month {0.019238387 |MT/month |5.733039445
Sources Comb Oxide *ConvLbKg *
ConvMmbtuMbtu
Sep 2009 WSR Combustion |Stationary Carbon 10866 bhi 5009 mbtu/bbl |FuelUsage*HHV*EF |8161896.87 Ib/month |3702.178548 |MT/month |3702.178548
Sources Comb Dioxide *ConvlLbKg *
ConvMmbtuMbtu
Sep 2009 WSR Combustion |Stationary Methane |[10866 bbl 5009 mbtu/bbl |FuelUsage*HHV*EF |359.9778096 Ib/month |0.163283382 |MT/month |4.08208455
Sources Comb *ConvLbKg *
ConvMmbtuMbtu
Sep 2008 WSR Combustion |[Stationary Nitrogen {10866 bb! 5008 mbtuw/bbl |FuelUsage*HHV*EF |71.99556192 lb/month 10.032656676 |MT/month [9.731689567
Sources Comb Oxide *ConvLbKg *
ConvMmbtuMbtu
Oct 2009 WSR Combustion  [Stationary Carbon 10849 bbl 4992 mbtubbl [FuelUsage*HHV*EF |8121470.225 Ib/month |3683.841308 |MT/month [3683.841308
Sources Comb Dioxide * ConvLbKg *
ConvMmbtuMbtu
Oct 2009 WSR Combustion [Stationary Methane |10849 bbl 4992 mbtu/bbl [FuelUsage*HHV*EF |358.1948056 Ib/month [0.162474624 |MT/month |4.0618656
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
Oct 2009 WSR Combustion |Stationary Nitrogen {10849 bbl 4992 mbtu/bbl |FuelUsage*HHV*EF |71.63896111 Ib/month |0.032494925 |MT/month [9.68348759
Sources Comb Oxide * ConvibKg *
ConvMmbtuMbtu
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Nov 2008 WSR Combustion |Stationary Carbon mbtu/bbl |FuelUsage*HHV*EF |8345307.21 Ib/month |3785.372177 |MT/month |3785.372177
Sources Comb Dioxide *ConvlLbKg *
ConvMmbtuMbtu
Nov 2009 WSR Combustion |Stationary Methane (11055 bbl 5034 mbtu/bbl |FuelUsage*HHV*EF (368.0670631 Ib/month [0.16695261 |MT/month |4.17381525
Sources Comb * ConvLbKg *
ConvMmbtuMbtu
Nov 2009 WSR Combustion |Stationary Nitrogen |11055 bbl 5034 mbtu/bbl |FuelUsage*HHV*EF [73.61341261 Ib/month |0.033390522 [MT/month |9.950375556
Sources Comb Oxide *ConvLbKg *
ConvMmbtuMbtu
Dec 2009 WSR Combustion |[Stationary Carbon 16053 bbl 5012 mbtu/bbl |FuelUsage*HHV*EF |12065286.49 Ib/month |[5472.728401 {MT/month |5472.728401
Sources Comb Dioxide * ConvLbKg *
ConvMmbtuMbtu
Dec 2009 WSR Combustion |Stationary Methane |[16053 bbi 5012 mbtu/bbl |FuelUsage*HHV*EF |532.1355404 Ib/month |0.241372908 |MT/month |6.0343227
Sources Comb * ConvlLbKg *
ConvMmbtuMbtu
Dec 2009 WSR Combustion |Stationary Nitrogen [16053 bbl 5012 mbtu/bbl |FuelUsage*HHV*EF [106.4271081 Ib/month [0.048274582 |MT/month |14.38582532
Sources Comb Oxide *ConvLbKg *
ConviMmbtuMbtu
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GHG Calculations 2009

Appendix A

Fuel Oil Combustion

5 . | Emission || .~ «a___.__ FuelUse ) Heat = Species Emission Rate Emission ; Converte ] MT/Month
[[\ﬂorlth_J[??L AR U'_‘_'t J _Scenario "EH_G S_P%F_'_esi {Liquid s Content Sl Calculation Rate i d Rate LS CO2e SIS
Fuel Oil Combustion Sources |Stationary |Carbon 36719 bbl 6314 mbtu/bbl |FuelUsage*HHV*EF * 38385668 [Ib/month [17411.47 (MT/month  |17411.47

Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Jan 2009 Fuel Oil Combustion Sources |Stationary |Methane 36719 bbl 6314 mbtu/bbl |FuelUsage*HHV*EF * 1533.3822 |Ib/month |0.695531 [MT/month  |17.38828
Comb ConvLbKg * ConvMmbtuMbtu

Jan 2009 Fuel Oil Combustion Sources |Stationary |Nitrogen Oxide|36719 bbl 6314 mbtu/bbl |FuelUsage*HHV*EF * 306.67644 |lb/month [0.138106 |MT/month  |41.45367
Comb ConvLbKg * ConvMmbtuMbtu

Feb 2009 Fuel Oil Combustion Sources [Stationary |Carbon 33385 bbl 6287 mbtu/bbl |FuelUsage*HHV*EF * 34761506 [Ib/month |15767.57 [MT/month  |15767.57
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Feb 2009 Fuel Qil Combustion Sources |Stationary |Methane 33385 bbl 6287 mbtu/bbl |FuelUsage*HHV*EF * 1388.6088 (Ib/month [0.629863 |MT/month  |15.74658
Comb ConvLbKg * ConvMmbtuMbtu

Feb 2009 Fuel Oil Combustion Sources |Stationary |Nitrogen Oxide|33395 bbl 6287 mbtu/bbl [FuelUsage*HHV*EF * 277.72176 |Ib/month |0.125973 |MT/month  [37.53984
Comb ConvLbKg * ConvMmbtuMbtu

Mar 2009 Fuel Qil Combustion Sources [Stationary |Carbon 37900 bbl 6328 mbtu/bbl |FuelUsage*HHV*EF * 39708123 [Ib/month {18011.32 |MT/month  |18011.32
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Mar 2009 Fuel Oil Combustion Sources [Stationary |Methane 37900 bb! 6328 mbtu/bbl |FuelUsage*HHV*EF * 1586.21 Ib/month |0.719494 [MT/month  {17.98734
Comb ConvLbKg * ConvMmbtuMbtu

Mar 2009 Fuel Qil Combustion Sources |Stationary [Nitrogen Oxide|37900 bbl 6328 mbtu/bbl [FuelUsage*HHV*EF * 317.242  |Ib/month (0.143899 |MT/month  [42.88182
Comb ConvLbKg * ConvMmbtuMbtu

Apr 2009 Fuel Oil Combustion Sources |Stationary |Carbon 33723 bbl 6292 mbtu/bbl |FuelUsage*HHV*EF * 35130845 |Ib/month [15935.1 |MT/month  |15935.1
Comb Dioxide ConvlLbKg * ConvMmbtuMbtu

Apr 2009 Fuel Qil Combustion Sources |Stationary |Methane 33723 bbl 6292 mbtu/bbl |FuelUsage*HHV*EF * 1403.3627 |[Ib/month |0.636555 [MT/month  |15.91388
Comb ConvLbKg * ConvMmbtuMbtu

Apr 2009 Fuel Oil Combustion Sources |Stationary |Nitrogen Oxide|33723 bbl 6292 mbtu/bbl |FuelUsage*HHV*EF * 280.67253 [Ib/month |0.127311 |MT/month  |37.9387
Comb ConvLbKg * ConvMmbtuMbtu

May 2009 Fuel Qil Combustion Sources |Stationary |Carbon 35290 bbl 6324 mbtu/bbl |FuelUsage*HHV*EF * 36950235 |Ib/month |16760.36 |[MT/month 16760.36
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

May 2009 Fuel Oif Combustion Sources |Stationary |Methane 35290 bbl 6324 mbtu/bbl |FuelUsage*HHV*EF * 1476.0413 |[Ib/month |0.669522 |[MT/month  |16.73805
Comb ConvLbKg * ConvMmbtuMbtu

May 2009 Fuel Oil Combustion Sources |Stationary [Nitrogen Oxide|35290 bbl 6324 mbtu/bb! [FuelUsage*HHV*EF * 295.20827 |lb/month [0.133904 |MT/month  [39.9035
Comb ConvLbKg * ConvMmbtuMbtu

Jun 2009 Fuel Qil Combustion Sources |Stationary |[Carbon 31427 bbl 6303 mbtu/bbl |FuelUsage*HHV*EF * 32796229 [lb/month (14876.14 |[MT/month  |14876.14
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Jun 2009 Fuel Oil Combustion Sources |Stationary |Methane 31427 bbl 6303 mbtu/bbl |FuelUsage*HHV*EF * 1310.1024 |Ib/month |0.594253 |MT/month  |14.85633
Comb ConvLbKg * ConvMmbtuMbtu

Jun 2009 Fuel Oil Combustion Sources |Stationary |Nitrogen Oxide|{31427 bbl 6303 mbtu/bbl |FuelUsage*HHV*EF * 262.02047 |Ib/month }0.118851 |MT/month  |35.41749
Comb ConvLbKg * ConvMmbtuMbtu

Jul 2009 Fuel Oil Combustion Sources |Stationary |Carbon 35350 bbl 6308 mbtu/bbl |FuelUsage*HHV*EF * 36919413 |Ib/month |16746.38 [MT/month  |16746.38
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Jul 2009 Fuel Qil Combustion Sources |Stationary |[Methane 35350 bbl 6308 mbtu/bbl |FuelUsage*HHV*EF * 1474.8101 |Ib/month (0.668963 |MT/month  [16.72409
Comb ConvLbKg * ConvMmbtuMbtu

Jul 2009 Fuel Qil Combustion Sources |Stationary |Nitrogen Oxide|35350 bbl 6308 mbtu/bbl |FuelUsage*HHV*EF * 294.96202 |Ib/month [0.133793 |MT/month  [39.87022
Comb ConvLbKg * ConvMmbtuMbtu

Aug 2009 Fuel Oil Combustion Sources |Stationary |Carbon 33960 bbl 6345 mbtu/bbl |FuelUsage*HHV*EF * 35675740 |Ib/month [16182.26 |MT/month  116182.26
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Aug 2009 Fuel Oil Combustion Sources |Stationary |Methane 33960 bbl 6345 mbtu/bbl |FuelUsage*HHV*EF * 1425.1294 |Ib/month |0.646429 [MT/month  |16.16072
Comb ConvLbKg * ConvMmbtuMbtu
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Fuel Oil Combustlon Sources [Stationary Nltrogen Oxide|33960 mbtu/bb! (FuelUsage*HHV*EF * 285.02588 |Ib/month |0.129286 |MT/month  [38.52714
Comb ConvLbKg * ConvMmbtuMbtu

Sep 2009 Fue! Oil Combustion Sources |Stationary |Carbon 34521 bbl 6313 mbtu/bbi |FuelUsage*HHV*EF * 36082186 [Ib/month |16366.62 |MT/month  |16366.62
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Sep 2009 Fuel Oil Combustion Sources |Stationary [Methane 34521 bbl 6313 mbtu/bbl |FuelUsage*HHV*EF * 1441.3656 |Ib/month {0.653793 [MT/month  |16.34483
Comb ConvLbKg * ConvMmbtuMbtu

Sep 2009 Fuel Oil Combustion Sources |Stationary |Nitrogen Oxide|34521 bbl 6313 mbtu/bbl |FuelUsage*HHV*EF * 288.27312 |Ib/month |0.130759 |[MT/month  [38.96608
Comb ConvLbKg * ConvMmbtuMbtu

Oct 2009 Fuel Oii Combustion Sources |Stationary |Carbon 38044 bbl 6299 mbtu/bbl |FuelUsage*HHV*EF * 39676327 |Ib/month [17996.9 |MT/month |17996.9
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Oct 2009 Fuel Oil Combustion Sources |Stationary |Methane 38044 bbl 6299 mbtu/bbl |FuelUsage*HHV*EF * 1584.9398 [Ib/month |0.718917 [MT/month  |17.97294
Comb ConvLbKg * ConvMmbtuMbtu

Oct 2009 Fuel Oil Combustion Sources |Stationary [Nitrogen Oxide|38044 bb! 6299 mbtu/bbl [FuelUsage*HHV*EF * 316.98797 |Ib/month [0.143783 [MT/month  |42.84748
Comb ConvLbKg * ConvMmbtuMbtu

Nov 2009 Fuel Oil Combustion Sources |Stationary |[Carbon 27119 bbl 6342 mbtu/bbl |FuelUsage*HHV*EF * 28475646 |Ib/month {12916.35 [MT/month  |12916.35
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Nov 2009 Fuel Oil Combustion Sources |Stationary |Methane 27119 bbl 6342 mbtu/bbl |FuelUsage*HHV*EF * 1137.5092 [Ib/month |0.515966 MT/month  {12.89915
Comb ConvLbKg * ConvMmbtuMbtu

Nov 2009 Fuel Oil Combustion Sources |Stationary |Nitrogen Oxide[27118 bbl 6342 mbtu/bbl |FuelUsage*HHV*EF * 227.50183 |Ib/month {0.103193 [MT/month  [30.75158
Comb ConvLbKg * ConvMmbtuMbtu

Dec 2009 Fuel Qil Combustion Sources |[Stationary |Carbon 28856 bbl 6333 mbtu/bbl |FuelUsage*HHV*EF * 30256542 |Ib/month |13724.15 |MT/month  [13724.15
Comb Dioxide ConvLbKg * ConvMmbtuMbtu

Dec 2009 Fuel Oil Combustion Sources |Stationary |Methane 28856 bbl 6333 mbtu/bbl |{FuelUsage*HHV*EF * 1208.6502 |Ib/month |0.548235 |MT/month  |13.70588
Comb ConvLbKg * ConvMmbtuMbtu

Dec 2008 Fuel Qil Combustion Sources |Stationary |Nitrogen Oxide|28856 bbl 6333 mbtu/bbl |FuelUsage*HHV*EF * 241.73003 [Ib/month |0.109647 |MT/month  |32.67481
Comb ConvLbKg * ConvMmbtuMbtu
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Appendix A
GHG Calculations 2009
H2 Manufacturing

———— —— - " - . r——

Feedstock Volume
at Standard Feedstock Volume at
Conditions (STP) |STP [FeedstockCalc]
Expression

Month || Year || Process Unit ‘ Emissiony MCHC |
| | Scenario | Species

[ ol

Molecular
Weight
[MW_Fuel]

Feedstock
Veolume
[Feedstock]

MT/Month
CO2e

Units Eviolec Units
Rate

Carbon Content
[CarbonContent]

Units Units Units Emission Rate Expression EmissionRate Comments

MT/mont |685.3713761

6050, 424466

685.371376

Jan 2009 Unit 57 - Hydrogen |Carbon |5958.694211 |mscf 0.80186822 Ib/lb 32.72872373 |Ib/lb-mol |Feedstock * ({68 + 44 / 12 * FeedstockCalc * 1510983.443  |Ib/moenth
Hydrogen Plant Dioxide STPConv)/ (60 + CarbonContent * (MW_Fuel / h
Manufacturing STPConv)) StdMolVoIEPA)} * ConvLbG *
_ . _ ConvSciMscf
Feb 2008  |Unit 57 - Hydrogen |Carbon |6563.694567 |msci 0.793936583 {ib/ 27.98133516 |Ib/lb-mol |Feedstock * ((68 + |6664.738413 mscf 44712 * FeedstockCalc * 1408896.68 Ib/month |639.065544 |MT/mont |639.065544
Hydrogen Plant Dioxide STPConv) /(60 + CarbonContent * (MW _Fuel / h
Manufacturing STPConv)} StdMoliVolEPA) * ConvlbG *
ConvSciMsct _ -
Mar 2009  |Unit 57 - Hydrogen |Carbon [4679.473646 |mscf 0.802065 Ibfib 33.14838185 [Ib/lb-mol |Feedstock * ({68 + [4751.511126 mscf |44 /12 * FeedstockCale * 1202113402 |[lb/month [545.270115 |MT/mont |545.2701153
Hydregen Plant Dioxide STPConv)/ (6D + CarbonContent * (MW_Fuel / h
Manufacturing STPConv)) StdMolVolEPA) * ConvLbG *
= ConvSciMscl
Apr 2009  |Unit 57 - Hydrogen |[Carbon |[7503.379572 |mscf 0.793204849 IbAb 2769753453 |Ib/lb-mot |Feedstock * (68 + |7618.889263 mscf |44 712 * FeedstockCale * 1592795.148 [Ib/month [722.480586 [MT/mont (722.4805855
Hydrogen Plant Dioxide STPConv) / {60 + CarbonContent * (MW _Fuel / h
Manufacturing STPConv)} SidMolVolEPA) * ConvilbhG *
ConvSciMscf _
May 2009  |Unit 57 - Hydrogen [Carbon |4888.019012 [mscf 0.796654277 Ib/b 28.889238995 |lb/lb-mal {Feedstock * ((68 + [4963.266913 mscf 44 /12 * FeedstockCalc * 1086970.318 ﬁBfmunlh 493.042029 [MT/mont |493.0420288
Hydrogen Plant Dioxide STPConv} / (60 + CarbonContent * (MW _Fuel / h
Manufacturing STPConv)) StdMoliVolEPA) * ConvlbG *
_ - - ConvScfMscf —
Jun 2009  |Unit 57 - Hydrogen JCarbon [4996.716173 [mscf 0.795189667 Ibfib 28.75547443 |Ib/lb-mal |Feedstock * {(68 + [5073.637397 msef |44 /12 * FeedstockCale * 1105346.117 [Ib/month |501.377161 |{MT/mont |501.3771613
Hydrogen Plant Dioxide STPConv) / (60 + CarbonContent * (MW _Fuel / h
Manufacturing STPConv)) StdMolVoIEPA) * ConvlbG *
_ ConvScfMscf
Jul 2008  |Unit 57 - Hydrogen |Carbon |4263.185184 |mscf 0.79718298 Ib/lb 29.16538709 |Ib/lb-mol |Feedstock * ((68 + ]4328.814171 mscf |44/ 12 * FeedstockCalc * 957715.4544  |Ib/menth |434.412939 |MT/mont [434.4129394
Hydrogen Plant Dioxide STPConv) / (60 + CarbonContent * {MW_Fuel / h
Manufacturing STPConv)} StdMolVolEPA) * ConvLbG *
ConvScfMsct
Aug 2009 Unit 57 - Hydrogen |Carbon |3600.251792 |mscf 0.799475067 Flbllb 30.42184551 [ib/lb-mol |Feedstock * ((68 + |3655.675347 mscf 44 / 12 * FeedstockCalc * 846057.6325 |Ib/month |383.765743 |MT/mont [383.7657431
Hydrogen Plant Dioxide STPConv) / (60 + CarbonContent * (MW_Fuel / h
Manufacturing STPConv)) StdMolVolEPA) * ConvLbG *
. |ConvSciMsci
Sep 2009 Unit 57 - Hydrogen [Carbon [|6851.956891 |mscf 0.798691977 Ib/lb 30.03796296 |Ib/ib-mol |Feedstock * ({68 + (6957 43835 mscf 44 / 12 * FeedstockCalc * 1588330.796 |Ib/month |720.455587 |MT/mont {720.4555868
Hydrogen Plant Dioxide STPConv) / (60 + CarbonContent * (MW_Fuel / h
Manufacturing STPConv)) StdMalVolEPA) * ConvLbG "
__ . ConvScfMscf
Oct 2009  [Unit 57 - Hydrogen |Carbon [7975.41556% |mscf 0.796787294 Ibflb 28.97770236 [Ib/lb-mol |Feedstock * ((68 + |8098.181941 mscf |44 /12 * FeedstockCalc * 1779246.842 |[Ib/month [807.053752 |[MT/mont |807.0537518
Hydrogen Plant Dicxide STPConv) / (60 + CarbonContent * (MW _Fuel / h
Manufacturing STPConv)) StdMolVoIEPA) * ConvlbG *
_ ConvSciMsef
Nov 2009  [Unit 57 - Hydrogen |Carbon |6007.980916 Jmscf 0.796520097 loflb 28.73186991 |Ib/lb-mal [Feedstock * (68 + |6100.469909 mscf  [44 /12 * FeedstockCale ™ 1328512694 |/month |602.603938 |MT/mont (6026039382
Hydrogen Plant rDioxide STPCanv) / {60 + CarbonContent * (MW_Fuel/ h
Manufacturing STPConv)) StdMoiVoIEPA) * ConvlLbG *
ConvSciMscl _
Dec 2009  |Unit 57 - Hydrogen ([Carbon |6680.580599 [mscf 0.798963373 Ib/b 30.44804614 |Ibflb-mol |Feedstock * ({68 + |6783.423831 mscf |44 /12 * FeedstockCalc * 1570279.794 |ib/month |712.26778 |MT/mont |712.2677803
Hydrogen Plant Dioxide STPConv) / (B0 + CarbonContent * (MW_Fuel / h
Manufacturing STPConv)) StdMoalVoIEPA) * ConvLbG *
ConvScfMsct
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Appenda A

GHG Cakculations O
Fara P}
Jan (3009 [P Sweal [Fumny artian 1274 btuscd |1098020058 |msef [0 ] kgMp  [HHV (28 + 1254 B840 [btwast |FlarsGasvolioom ® (1114 92979 FlaraGaivoi55M =3 0 98 * [FwGevolhormSm * HHVSI * 181334913 [lumontn [82 25404515 [Mumanth (82 25404815
Fiate Toxde TPCoMV}H (80 + |88 « BTPConvi! (68 + STPConv} /(80 EF_COZ * Convibig * ComvSamMact *
! | STPConv)) 80+ STPConvi | o $TRConv) ConvimbtuBte) * [(441 121
1 H FIrGsVoISIMSta * MW _SSM ¢
| StdMolVolEPA * CarbConten3SM *
Jan " Jz00%  [P1 Swest [Flarng sthane EE Bhusel |1008 GZ0B58  [mact =] a0 \ohg  |RRVI(B8+  |1254 084034 |bveact |FRssGasvolionm - 1114 923979 |ms FlarsGuaverssm - et FrGavaiNormsia - HHVSIa - |161318 913 ;mel mCo2 W_,_ WTEF. GOl + ST 30427 Aot [0 248780354 (MUmonth (B ZLTHII8ET
Ftore STPConv)/ (80 + 88 « STRCom1 1 (88 + STRConv) £ {60 EF_£O2 * Convibig * ConvSeMact * mesaniCO2 " B0270 90 * (18 1 441" |
i |sTPComy) 80 + STPCoV] » STRConv) lcommamitugin) « a4 112 | _CHall |
FirCisValSSMSta * MW _S5M 7
| |stametvoiEPA * CarbContantsSM *
ComApa * ConvSciscr] |
an T Gwes! |Flarthg g Oxde [1274 Totdsd {1098 070058 mact |0 o 3 kg HAVI(EAY 1 4934 [btwsel (FaraGatvolNom © [8114 92307%  |mact VoISEM - |0 et [0 98 * ([FRGAvalNomSId - HHVSt ® [181338 913 imont [EmvasoneL 01 LF_WI0 1EF o2 TB1338E1 "m SFTCIRE
Flare | [8TPCom) 1160+ (88 + STPConv}! |68 « STPComv) ! (80 EF_COZ * Comvibig * ComviicTMiet * n |
ISTPCony)) (60 + STRPConv) . £TPCanv) Convimatubite) + [{#4112)°
FrGIVoISSMS! * MW _SSM /
StMGIVOIEPA * CarbContentSSM * |
1 ConvbG * ComvScacl] 1
e e
Fab  [200% P71 Swesl|Flarng  [Carbon 1274 Gtwact  [1005 435163 [mact [0 et G o [0 T areGasvoiNarm * | 1020 903644 B mact B8~ [FrGavoiNormGtd * HHYS * EERG
Flare Orzide | STPConv) /(80 » (88« STPConv) (88 + STPConv) /(60 EF_£02* Convibitp ™ ComeEetact ©
1 STPConv)} (80 + STPCoRv) '+ §TPConv) ConvMmutuBitu] » ((44 1 2 *
IPGVoLSSMSI * MW _SSM |
| StaMoiVeiEPA * CarbCantemSSM *
[Fem 2009 [P Sweat [Flarmg btwie!  [1005 425 . 0 |t 43 \greGanvotiatm * [1020 90: macl  [FlareGaavoiSSM * mact |0 98 * [FIrGAVaiNormSIa * HHYSW * 186040 To84 B/ mont - tE MUmonth |1 BEISAIE
Flare 84 + STPConv]i (88 + STPCanv) 1{80 EF_COR * Comvibip * ComvSatMast * h (EmsgonsCO2* D02 1008° {18/ 445 * |
1 | 80 + STPConv) » STPConv) C omMmeAuBIy] + (441 121" I cray
i FRGIVOSSMEIE " MW, SSM 1
| StdMoVRIEPA ¥ CarbConteniSSM *
| IConviLbG * ConvSciMech]]
_'m [Rpmg (P 788 * BreGaTVOISSM © el (098¢ VolNormaIa - HHVSId © [ T 7884 mont [EmmsanyC0Z © IF _NZO ! EN_CO3 0487384 |IVmasn TEA17T [Mmonth |5 TS4440506
1STPComv) £ (80 |88 « STRConv)/ (80 EF_COZ * ComvLbKg * ConvScMict * n |
|steCam) (80 + STPConv) + STPConv) cavimbtuBiu] ¢ [(44/12)°
| KGIVOISSMSID * MVY_SSM /
ttMofVOIEPA * CarbContent3SM *
| ConviLbG * ConvSemdaer]
ephmol gy HHY 7 ({88 + FlareGasveiiam i isuﬁ 1 |5|53 FLA ':[FIGIVO‘NRM - HHVEIH - 185438 ML ymanth |84 11 ¥ [Mumonth 341 =]
STPConv) /480 | (88 + STPConv) ! EF_COZ * ConvLbKg * ComvSciMact *
STPComy]) i 180 + STPConv) ConvMmituBiv] » {4 712)°
FirGaVol3SM3e * MW_SEM /
StIMolVOIEPA * CamContentSSM *
[Far Towesl [Fanng  |Methane [izra | [egemst | 'ﬁ&' !mv TUBB * |24 OBAGHH |otwsel |FusreCasvorionn - |1 1 08 - [FrOavoiNomsid - HHVSIE - (18548 3401 | Rumont lenmJ 'séﬁ‘iﬁ_cm TEF.COZ| + [T TSITUET  [Rwmomth |3 25 58R0Sal (Mumonth [0 3477838
Flare | STPConv) /(80 + f"“' |88 + STPConv}! (68 » STPCanv) /180 EF_cO2 * Convitng * ConvietMacr* h (EmissensCO2 0031008 (16/44)°
i STPConv)} (60 « 5TPConv)  STRCoM) | ComMmbtuBra) » (444 12) ° 1_Chsay
FrGaVoISSMSId * MW_SSM /
1 SIdMoIVOIEPA * CariContentSM |
| ConvibG * ComvBcscl])
[ P30 [P Swast [Flanng oturact Inlt-w:lﬁ kgMg MY /(08 + 1253 EA4034 Dwiacl |FlareGasverietm - [1140 146947 185438 3401 /moni |EmmsonsE02 ¢ EF_N2OJEF_CO4 1854383401 /montn |0 COGEET VA [MUMSTh SETH
Flare | TRConv)/ (B0 + 88 + STPCome] ! F_CC2 * ComdbKg * Convictict * n |
1 TPComY) (80 + STPCORY| + STPConv) o MmbtuBt] » [[44712)"
| FRGAVOISSMS * MW _SSM /
StdMolVolGPA * CarbContentSSM *
ComA.bG * ConvBefach)
Apr est[Flarmg  [Carbon g Chursed | 1060 783841 e (0 Rghg ARV /(B8 + O e s ] 175189 22 [tvmonin 10 48450E4E [WUmanth |79 ABA59040
Flare Dwmide STPComv) /(80 + (88 + STPConv) !
|8TPCany)} 160 « STPCony] « STPCanY)
i
L | i |
Aps Pt Swest [Fuing thans L bEuact  |1080 780841 [mact o =T T “Teama [0 kghg  JHHV /{88 + 1254 084934 |ohwset |[FlareGasvolomn ® FlarsCaavolSSM * 0 0 98 " [[FRGsVolNormStd * HHVS * i sanyCO2 * EF ik FEF_CO2i + 528 018880 |Mumonth 17414
o) | | STPCanv) (80> | 58 » STRComvy ! (68 + STPConV}/ (60 EF_COZ * ComvbKg * ConvSetMsct * n [(ErmissmniCOZ* 002/ 0 987 (161 44)
STPConvl) {60 « STPConV) « STPConv) i ComaAdmbtuBtu] + (44712 * LCHAT 1
WGAVOISSMSH * MW_SSM /
1aMalVolEPA * CarbContentSEM *
omALbG * ConvSetMacl])
apt wart [Flamg | Narogen O | 1214 TORD 783841 |mael [0 ol ’5 (T TR T L (P Y LY 5" M ) 'k_'m-m_"wmam 077 113024 TANGATYOISSM * 598 - [FrGavaiNomSt * HHVSIa - vmont [Ematonstt? - EF 201 EF_Cin 7750 iormonth |3 OODTRAEAR [Mumantn |0 2900448
Flure ! 1STPConv) # (B0 + 88 + STPCome) I |88 » ETPCorv) (80 EF_COR * ComdbKy ~ ConvBesel © h
1 i | STRConv)) 80 + $TPCony] * STPConv) ComvMmetuBtu) + ({447 12) *
| i i [EHGrVolSEMStd * MvW_SEM
S1dMESIVOIEPA * CarbContentS5M *
| ] IComA kO * ConvicMacl) ]
Mey 2009 T Sweel [Flanng  [Carbon 1274 .Imm 1143 215079 I.rm:f o ! B O o kg [HAV (08 + 1234 884834 1180 809081 FiareGatVoISSM * el 0 08 * [[FeGavoiNomSh) * HHVS!d ° 5 63021882
lare Oionide ] STPConv)J (B0 + (88 + STPConv) /{B¢
5TPConv)) (80 + STPConv)
Way  [2008 |P1 Sweal|Funng  |Wsinans. i Dowect  [1743 710078 [must |0 e 1] FEL] Tg%g ARV I6E . TEa 681934 [orreel [FaraGarvolionm © [1160 800081 | (EmeanonsCo © EF_ X 5 230490020
Flers | | STPCary) 180 + (88 » BTPConvis |EmesnionsCO2° 00270 98" (18 1 44}*
| STPLar)) | 180 + STPConv) 1_CH4))
1 ]
|Comd G * ConvEemise
i
5] ] =] TR T e GV oo 1 828019787 [T 0 255204951
. | STPCany) /(80 « 48 + ETPConv) ! EF_GO72 " Convibig * ComvBetact *
STRCanv)) 80 + STPConv) ComMmituBra) » {144 112} *
| FuGaVoISSMSId * MW_SSM ¢
| 1 StaMolVolEPA * CarpContentS5M *
| [ComdbG * ComBemisct]
[Fon Caron et [0 rav—oi igvg  [Pviiees | FiateGasveiom * e 70 22547131 T
Ownide 1 STPComv)/ |80 + (88 + STPCanv) STPConv) /{80
TPConvi) (60 + STPCenv)
|FirGavessMSEs * MW_SEM /
StaMotVolEPA * CarbContem$Sht * [
i pirh
s o O agikg  [Hriv {0 + macf 8 |[FirGa v td * HHVS1 (EmgioniC F_CHAJEF_LOZ) 9 mrmanth |0 21 FeT2T84 (MUmanth |5 200315500
STPConV) /{60 * |EF_CO2 * ComvibKp * ConvSemsct * E 07 ¢02/0 98" (167 44)°
STPComv)) (80 » STPCoAV) Comadmetulitu] + [(44712) * f_CHd)}
FirCaVoESSMS1a * MW _SSM !
51aMOTVOIEPA * CarbContenSSM *
i I IComyLbG * ConvSeihacl] J i
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Appenda &

GHG Calculatapm J0X0%
FaePL
Jun P1 Swest |Flasmg  |Nmigen Oxie [127 bhuise! [937 4493578 [maer [0 3 apiecd ngkg |HHV /188 + 1254 BB49)4 |btwsct [FlareGasvolNorm * 41 68088 et [FiarsGaavoISSM = [0 el |0 9B - [[FirGavolNormStd - HHVEtd * |154820 4708 mimont [Emsswen “£F MO IEF_CO7 1548204786  [imanth |Q 000702255 [Mumenth |0 20971805
Flare STPCanv)i (B0 + (&8 + STPCanv) 83 + STPConv; 4 (8D EF_CO2 * ComAbitg * ConvSeisct * h
STPConv)) (80 + STPConv) + STPCony) I [ onviMmbtuBli) « {447 121 °
1 } | WGIVOISSMSI * MW_SSM !
1 | S1IMOIVOIEPA * CarpContem5SM *
ConvibG * ComSciscl}
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Appendix A
GHG Caltulations 2009
Acid Plant

— : : - -
| AGR Flow SGRjMole BCk Carrection Factor: AS::E];OV: Irtl;et AGR Flow
I = 2= inlet Emission Converte ; MT/Month

|\ Emission | . Sour Gas - : - : . = . ;
Inlet Units Units Tail Gas Recycle Units Standard Units Emission Rate Expression T Units N FED Units CO2e Comments

| =] -

|\l Scenario | Carbon 4 [FlowintetCo
13 i

! [Flowlnlet] [MolPctCSour] {CorrectionFactr] Cantiditions (STP) i

1
Year || Process Unit

g = L Expression___ | i
Jan 2009 Unit 62 - Acid  |Sulfur Carbon  [4506.513377 Flowlinlet * (68 + 4575.888245 FlowlnletConv * (44 / 104502.924 |lb/month  |47.40179 IMT/month |47 40178523
Plant Recovery Dioxide STPConv) / (60 + StdMolVolEPA) * (MolPctCSour
STPConv) / 100) * {CorrectionFactr / 100) *
ConvLbG * ConvScfMscf
Feb 2009 Unit 62 - Acid | Sulfur Carbon 3877.768821 |mscf 20 % 100 % Flowlnlet * (68 + 3937.464572 |mscf FlowlnletConv * (44 / 89922.773 (b/month [40.78833 [MT/month |40.78833223
Plant Recovery Dioxide STPConv) / (60 + StdMolVolEPA} * (MolPctCSour
STPConv) / 100) * (CorrectionFactr / 100} *
ConvLbG * ConvSciMscf
| [LETS 2009 Unit 62 - Acid  |Sulfur Carbon 4141117532 |mscf 20 % 100 %o Flowinlet * (68 + 4204867366 |mscf FlowlnletConv * (44 / 96026.6472 |Ib/month  |43.55837 [MT/month |43.55836707
Plant Recovery Dioxide STPConv) / {60 + StdMolValEPA) * (MolPctCSour
STPConv) 1 100) * (CorrectionFactr / 100) *
ConvLbG * ConvScfMscf
Apr 2009 Unit 62 - Acid  |Sulfur Carbon 2846.238613 |mscf 20 % 100 % rFIannIet * (68 + 2890.054622 |msct |FlewinietConv * (44 / 66002.302 |Ib/month |29.93818 [MT/month |29.93817619
Plant Recovery Dioxide STPConv) / {60 + StdMolVolEPA) * (MolPctCSour
STPConv) / 100) * {CorrectionFactr / 100) *
ConvLbG * ConvSciMscf
[May 2009 Unit 62 - Acid  |Sulfur Carbon 3B57.294541 |mscf 20 % 100 % Flowlnlet * (68 + 3916.675104 |mscf FlowlnletConv * (44 / 804479866 |Ib/month  |40.57297 [MT/month |40.57297341
Plant ‘Recovery Dioxide STPConv}/ (60 + StdMoiVolEPA} * (MolPctCSour
STPConv) /100) * {CorrectionFactr / 100} *
ConvLbG * ConvSciMscf
Jun 2009 Unit 62 - Acid  [Sulfur Carbon 3276.227062 |mscf 20 % 100 %a Flowinlet * (68 + 3326.662465 |mscf FlowlInletConv * (44 / 75973.4363 |Ib/month  |34.46101 |[MT/month |34.461012
Plant Recovery Dioxide | STPConv) /(60 + StdMolVolEPA) * (MolPetCSour
STPConv) / 100} * (CarrectionFactr / 100) *
ConvLbG * ConvSciMscf
Jul 2009 Unit 62 - Acid  |Sulfur Carbon 3784.005839 |mscf 20 % 100 % Flowlnlet * (68 + 3842.258169 |mscf |FiowinletConv * (44 / 87748.4744 |Ib/month  {39.80208 [MT/month |39.8020858
Plant Recovery Dioxide STPConv) / (60 + StdMolVolEPA) " {(MolPctCSour
STPConv) / 100) * {CorrectionFactr / 100) *
ConvLbG * ConvSciMscf
Aug 2009 Unit 62 - Acid  |Sulfur Carbon 3995726853 |mscf 20 % 100 %% |Flowlniet * (68 + 4057.238492 |mscf FlowlinletConv * (44 / 52658.1381 |Ib/month  [42.02907 |MT/month |42.02907443
Plant Recovery Dioxide STPConv) / {60 + StdMoiVolEPA} * (MolPctCSour
STPConv) 7 100) * (CorrectionFactr / 100} *
ConvLbG * ConvSciMsct
Sep 2009 Unit 62 - Acid  |Sulfur Carbon 4338.024752 |mscf 20 % 100 % Flowinlet = (68 + 4404.805846 |mscf FlowlnletConv * (44 / 100595.789 |Ib/month  [45.62954 [MT/month |45.62953673
Plant Recovery Dioxide STPConv) / (60 + StdMolVolEPA) * (MolPctCSour
STPConv) 1 100} * (CorrectionFactr / 100) *
ConvLbG * ConvScfMscf
Oct 2009 Unit 62 - Acid | Sulfur Carbon (4358444723 [mscf 20 % 100 % Flowlnlet * (68 + 442554017 |mscf |FlowlinletConv * (44 / 101069.314 |Ib/month |45 84432 [MT/month [45.8443243
Plant Recovery Dioxide STPConv) / (60 + StdMolVolEPA) * (MolPctCSour
STPCanv) /100) * (CorrectionFactr / 100) *
ConvLbG * ConvScfMscf
Nov 2009 Unit 62 - Acid  |Sulfur |Carbon 2929.351355 |mscf 20 %o 100 %o Flowlnlet * (68 + 2974.44683 |mscf FlowlinletConv * (44 / 67929.6289 [Ib/month  |30.8124 [MT/month |30.81239801
|Piant Recovery Dioxide STPConv) / (60 + StdMolVolEPA} * (MolPctCSour
STPConv) /100) * (CormrectionFactr / 100) *
ConvLbG * ConvSciMscf
Dec 2009 Unit 62 - Acid  |Sulfur Carbon 4185.40386  |mscf 20 % 100 % |Flowinlet * (88 + 4249.835454 |msct FlowlnletConv * (44 / 97056.6165 [Ib/month  |44.02419 |[MT/month (44.02419305
Plant Recovery Dioxide STPConv} / (60 + StdMolVolEPA) * (MolPctCSour
STPConv) { 100) * {CorrectionFactr / 100) *
ConvLbG * ConvSciMscf
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Appendix A
GHG Calculations 2009
Fugitives

[FuelGasSystems]

Fugitive Emissicons
Estimation Expression

Emission
Rate

Units

Converted

Rate

Units

MT/Month
C02e

Comments

Jan 2009 Fugitive - Fugitive Methane dimensioniess dimensionlass dimensiontass dimensionless dimensionless |(0.4 * CrudeDistii + 0.2~ 2663915833 |lb/month [1.20833333 |MT/month |30.20833333
Refining CatAndCoke + 0.1 "
Equipment - HydroTreater + 4.3 * H2Plants +
EPA & * FuelGasSystems) *
ConvibTonne /12
Feb 2009 Fugitive - |Fugitive Meathane dimensionless |18 dimensionless dimensionless dimensioniess dimensionless (0.4 * CrudeDistill + 0.2 * 2663 915833 |Ivmonth [1.20833333 |MT/month [30.20833333
Refining CatAndCoke + 0.1 *
Equipment - HydroTreater + 4.3 * H2Plants +
EPA 6 * FuelGasSystems) *
Convl.bTonne / 12
|Mar 200¢  |Fugitive - iiugﬂlve Methane dimensionless |18 fdimensionless dimensionless dimensionless dimensionless |{0.4 * CrudeDistill + 0.2 * 2663 915633 |Imonth |1.20833333 [MT/month |30 20833333
Refining CatAndCoke +0.1*
Equipment - HydroTreater + 4.3 * H2Plants +
EPA & * FuelGasSystems) ©
ConvlbTonne /12
Apr 2009 Fugitive - Fugitive Methane dimensionless |18 dimensionless dimensionless dimensionless dimensionless |(0.4 * CrudeDistill + 0.2 2663.915833 [iymonth |1.20833333 |MT/month |30.20833333
Refining CatAndCoke + 0.1
Equipment - HydroTreater + 4.3 * H2Plants +
EPA 6 * FuelGasSystems) *
ConvlbTonne /12
May 2009 Fugitive - Fugitive Methane dimensionless |18 dimensionless dimensionless dimensionless dimensiontess (0.4 * CrudeDistill + 0.2 * 2663 915833 [Ib/month [1.20833333 |MT/month |30.20833333
Refining CatAndCoke + 0.1
Equipment - HydroTreater + 4.3 * H2Plants +
EPA 6 * FuelGasSystems) *
ConvlbTonne / 12
Jun 2009 Fugitive - Fugitive |Methane dimensionless |18 dimensionless dimensioniess dimensionless dimensiontess [{0.4 * CrudeDistill + 0.2 * 2663915833 [Iymonth |1.20833333 |MT/month |30.20833333
Refining CatAndCoke +0.1*
Equipment - HydroTreater + 4.3 * H2Plants +
EPA & * FuelGasSystems) ©
ConvibTonne /12
Jul 2008 Fugitive - Fugitve Methane dimensionless |18 dimensionless dimensionless dimensionless dimensionless |(0.4 * CrudeDistill +0.2* 2663915833 |Ib/month [1.20833333 [MT/month |[30.20833333
Refining CatAndCoke + 0.1 *
Equipment - HydroTreater + 4.3 * H2Plants +
EPA & * FuelGasSystems) *
ConvibTonne /12
Aug 2009  [Fugitive - Fugitive Methane dimensiontess [18 dimensionless dimensionless dimensionless dimensionless [(0.4 * CrudeDistill + 0.2 * 12663 915833 |Ib/month |1.20833333 [MT/month [30.20833333
Refining CatAndCoke + 0.1~
Equipment - HydroTreater + 4.3 * H2Plants +
EPA 6 * FuelGasSystems) *
ConvibTonne /12
Sep 2009 Fugitive - Fugitive Methane dimensionless |18 dimensionless dimensionless dimensionless dimensionless (0.4 * CrudeDistill + 0.2 * 2663915833 [I/month |1.20833333 |MT/month {30.20833333
Refining CatAndCoke+0.1"*
Eguipment - HydroTreater + 4.3 * H2Plants +
EPA & * FuelGasSystems) *
ConvibTonne /12
10ct 2009 Fugitive - Fugitive Methane dimensionless |18 dimensionless dimensionless dimensionless dimensionless |{0.4 * CrudeDistili+ 0.2 * 26639156823 [Ibymonth [1.20833333 |MT/month [30.20833333
Refining r- CatAndCoke + 0.1 *
Equipment - HydroTreater + 4.3 * H2Plants +
EPA 6 * FuelGasSystems) *
Convl.bTonne / 12
INov 2009 Fugitive - Fugitive |Methane dimensionless |18 dimensionless dimensionless dimensioniess dimensionless |(0.4 * CrudeDistili + 0.2* 2663.915833 [Ivmonth {1.20833333 |MT/month {30.20833332
Refining CatAndCoke + 0.1~
Equipment - HydroTreater + 4.3 = H2Plants +
EPA 6 * FuelGasSystems) *
ConvlbTonne {12
|Dec 2008 Fugitive - |l_=ugilwe |Methane dimensionless |18 dimensionless dimensionless dimensionless dimensioniess |(0.4 * CrudeDistill + 0.2 * 2663915833 rlblmonlh 1.20833333 {MT/month |30.20833333
Refining CatAndCoke +0.1*
Equipment - HydraTreater + 4.3 * H2Plants +
EPA 6 * FuelGasSystems) *
ConvibTonne / 12
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Appendix A
GHG Calculations 2009
Crude

Species Emission Rate Expression

CrudeReceived * EF / ConvBbiMmbbl *

Species

Emission Rate

Units

Converted
Rate

Units

MT/Month
CO2e

Comments

Crude Recelvmg Tanks Ventlng Methane 1559299 bbl 3437661761 [Ib/month |0.1559299 MT/month |3.8982475
ConvLbTonne
Feb 2009 Crude Receiving Tanks Venting Methane 1427805 bbl CrudeReceived * EF / ConvBbIMmbbl * 314.7767459 |Ib/month  |0.1427805 MT/month |3.5695125
Mar 2009 Crude Receiving Tanks Venting Methane 15945632 bbl g?t?c‘llel-gzggi:Zd * EF / ConvBbiMmbbl * 351.5337138 [Ib/month  |0.1594532 MT/month |3.98633
Apr 2009 Crude Receiving Tanks Venting Methane 1506419 bbl g?t?c;’:;:g:i:eed * EF / ConvBbIMmbbl! * 332.1081456 |lb/month |0.1506419 MT/month |3.7660475
May 2009 Crude Receiving Tanks Venting Methane 1623472.49 |bbl g?;c‘i’:Rb-le-gziSZd * EF / ConvBbIMmbbl * 357.0139921 |Ib/month  [0.162347249 [MT/month |4.058681225
Jun 2009 Crude Receiving Tanks Venting Methane 1331272 bbl g?t:‘;é_szggir\:Zd * EF / ConvBbIMmbbl * 203.4948877 |lb/month  |0.1331272 MT/month [3.32818
Jul 2009 Crude Receiving Tanks Venting Methane 15298534 bbl g?ﬁ:&l—ggi:zd * EF / ConvBbIMmbb! * 337.2041247 |[Ib/month  |0.1529534 MT/month |3.823835
Aug 2009 Crude Receiving Tanks Venting Methane 1506679 bbl gﬂc‘i’;g:ggi:zd * EF / ConvBbIMmbbl * 332.1654657 |Ib/month  |0.1506679 MT/month |3.7666975
Sep 2009 Crude Receiving Tanks Venting Methane 1436862 bbl g?:c\i’:lglggiﬁd * EF / ConvBbIMmbbl * 316.7734702 [Ib/month |0.1436862 MT/month |3.592155
Oct 2009 Crude Receiving Tanks Venting Methane 1490289 bbl g?t?:é_lgzggiczd * EF / ConvBbIMmbbl * 328.5520935 |Ib/month  |0.1490289 MT/month [3.7257225
Nov 2009 Crude Receiving Tanks Venting Methane 1406602 bbl g‘:;‘;:glg;i:; * EF / ConvBblMmbbl * 310.1022901 [Ib/month  |0.1406602 MT/month {3.516505
Dec 2009 Crude Receiving Tanks Venting Methane 1472692.53 |bbl g?::{%;giz; * EF / ConvBbIMmbbl * 324.6727405 |lb/month [0.147269253 |[MT/month [3.681731325
onvLbTonne
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Appendix B

Chevron Notification of Permanent
Shutdown of Existing Boilers Letter
Dated June 24, 2016



Jon Mauer Hawaii Refinery

Refinery Manager Chevron Products Company
ChEVI"OI‘I 91-480 Malakole St

Kapolei HI 96707
Tel 808 682 5711

Fax BOB 682 2324
JonMauer@chevron.com
June 24, 2016

CERTIFIED MAIL RECEIPT NO. 7015 0640 0003 9266 1424
RETURN RECEIPT REQUESTED

Mr. Nolan Hirai

Manager, Clean Air Branch

Hawaii Department of Health

919 Ala Moana Boulevard, Room 203
Honolulu, Hawaii 96814

Refinery Covered Source Permit (CSP) Nos. 0088-01-C and 0088-02-C
Notification of Permanent Shutdown of Existing Boilers

Dear Mr. Hirai:

As required by CSP No. 0088-01-C, Attachment II(H), Special Condition E.2.c and CSP No. 0088-
02-C, Attachment 1[B, Special Condition E.7, this letter provides the required notification of
permanent shutdown of three existing boilers, identified as Unit Nos F-5201, F-5202 and F-5203.
Permanent shutdown of these units occurred June 1, 2016.

If you should have questions or require further information, please contact Alice Armstrong of our
Environmental Staff at (808) 682-2205.

[ certify, as the company official having supervisory responsibility for the persons who, acting under
my direct instructions made the verification, that this knowledge is true, accurate, and complete to the
best of their knowledge, information, and belief.

Sincerely,

N
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Appendix C
GHGERP Change Log



GHG EMISSION REDUCTION PLAN @ Par Hawail Refining

PAR WEST REFINERY =
APRIL 2019
Date Description of Review/ Amendment

04/2019 | Start of Change Log.




