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FACILITY INFORMATION

The Ultramar Inc. - Valero Wilmington Refinery is located at 2402 East Anaheim Street in the
Wilmington district of the City of Los Angeles in the southern portion of Los Angeles County (see
Figure 1). The South Coast Air Quality Management District (SCAQMD) identification number for
the facility is 800026.

INTRODUCTION

Valero Wilmington Refinery (Refinery) is proposing to build a nominal 31 MW cogeneration unit
(Cogen) which includes a natural gas-fired turbine electric generator, a heat recovery steam
generator (HRSG) with supplemental duct firing of refinery gas, and the associated air pollution
control equipment.

The Refinery currently purchases electricity from Los Angeles Department of Water and Power
(LADWP) and relies on steam and electricity from Air Products. Two on-site Refinery boilers also
provide 300,000 Ib/hr steam at 300 psig. The proposed Cogen project would allow the Refinery to
rely mainly on on-site power generation under normal operating conditions as part of an effort to
reduce the risk of process upset due to interruption of power supplied by any outside provider. The
goal of the project is to offset the LADWP power purchase and supplement the power and steam
currently supplied by Air Products.

As part of the permitting process, Environmental Audit Inc. (EAI) has performed a SCAQMD Rule
1401 analysis for the proposed Cogen. EAI has calculated emissions to evaluate the maximum
potential impacts of toxic air contaminants (TACSs) associated with the Cogen.

Based on information provided by Ultramar, the Cogen has been modeled a point source (Cogen
stack) and an area source (fugitive emissions) (See Figure 2). TACs in the emissions from the
Cogen are included in the SCAQMD Rule 1401 - New Source Review for Toxic Air
Contaminants. The health risks were evaluated using the SCAQMD Risk Assessment Procedures
for Rules 1401 and 212 Version 7.0 (July 2005). The analysis for cancer and non-cancer risks is
presented below. The sources are expected to emit 51 chemicals, 33 of which are chemicals listed
in Appendix | of the SCAQMD Rule 1401 Guidelines — 20 are considered carcinogens, 23 are
considered to have adverse chronic health effects, and 13 are considered to have adverse acute
health effects (See Appendix A).

EMISSION ESTIMATES

The emissions estimates of TACs for combustion are calculated using emission factors from the
2010 Annual Emissions Report for the HRSG and the Supplemental Instructions for Reporting
Quadrennial Air Toxics Emissions for natural gas turbines. Fugitive emissions are based on the
Method 2 of the SCAQMD Guide for Fugitive Emissions Calculations (SCAQMD, 2003). The
calculated emissions are presented in Appendix B.
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HEALTH RISK ASSESSMENT

The California Air Resources Board (CARB) Hotspots Analysis Reporting Program (HARP)
model is the most appropriate model for determining the air quality impact from proposed project.
The HARP model (CARB, 2005) combines the US EPA Industrial Source Complex dispersion
model with a risk calculation model based on the Air Toxics Hot Spots Program Risk Assessment
Guidelines (OEHHA, 2003). The dispersion portion of the HARP model provides estimates of
source-specific annual and hourly maximum ambient groundlevel concentrations. The risk
calculator in the HARP model estimates the cancer risk, chronic index, and acute index values.
The model default values were modified to conform to the SCAQMD Supplement Guidelines for
Preparing Risk Assessment for the Air Toxics “Hot Spots” Information and Assessment Act
(AB2588) (SCAQMD, 2005).

The project is modeled as a point source and an area source. The source parameters are listed in
Table 1. The locations of the sources were identified based on data provided by Ultramar and the
Long Beach USGS Quadrangles (see attached Figure 2).

TABLE 1

Source Parameters

Release
Height | Width | Length | Temp | Diameter | Velocity
Name UTME UTMN (ft) (ft) (ft) (F%) (ft) (ft/sec)
Cogen 385407 | 3738093 95 254.8 9 61.5
Cogen Fugitives 385400 | 3738070 6 60 150

The receptors used in the model include a fenceline receptor grid and a fine receptor grid. The
terrain surrounding the Facility is relatively flat; however, terrain variations were included for the
receptor networks. The fenceline receptor grid (maximal spacing every 50 meters(m)) were used to
determine the maximum concentrations at the property line of the Refinery. A fine receptor grid
(100 m x 100 m spacing) was used to identify the maximum impact locations. Figure 3 shows all
modeled receptors.

All maximum impact locations are verified as credible locations for receptors (i.e., streets, railroad
tracks, and waterways are not considered valid receptor locations). The locations of the maximum
impacts are then verified for the type of receptor and are reported below. Selected tables from the
HARP model are included in Appendix C. The complete output results from the HARP model are
on file at the SCAQMD.

CANCER RISK ANALYSIS

The maximum cancer risk for an exposed individual resident (MEIR) is located 1.5 miles east of
the Refinery (No. 669, UTM Coordinates 388700, 3738100, See Figure 3). The incremental cancer

c-4




APPENDIX C
Valero Wilmington Refinery
SCAQMD Rule 1401 Analysis
New Cogeneration Unit

risk is 3.86x 107 or 0.4 in a million at the MEIR. Polycyclic aromatic hydrocarbons (PAHSs)
contribute approximately 72.5 percent of the calculated cancer risk at the MEIR. The oral
pathways accounts for 71.2 percent of the cancer risk. Detailed cancer risk contributions by
pathway and pollutants are presented in Appendix C.

The maximum exposed incremental cancer risk at an occupational exposure (MEIW) is located
approximately 1,200 feet east of the Refinery (No. 648, UTM Coordinates 386600, 3738100, See
Figure 3). The incremental cancer risk is 1.11 x 107 or 0.1 in a million at the MEIW. PAHs
contribute approximately 70 percent of the calculated cancer risk at the MEIW. The oral pathways
accounts for 69.2 percent of the cancer risk. Detailed cancer risk contributions by pathway and
pollutants are presented in Appendix C.

NON-CANCER RISK ANALYSIS

The maximum chronic hazard index (MCHI) total for the respiratory system is 0.0029. The MCHI
is located approximately 1,100 feet east of the Refinery (No. 647, UTM Coordinates 386500,
3738100, See Figure 3). Formaldehyde contributes approximately 42.8 percent of the calculated
MCHI. Detailed contribution by pollutant to the chronic hazard index for the maximum receptor
location is presented in Appendix C.

The maximum acute hazard index (MAHI) total for the eyes is 0.0157. The MAHI is located
approximately 450 feet west of the Refinery (No. 634, UTM 385200, 3738100, See Figure 3).
Formaldehyde contributes approximately 61.5 percent of the calculated MAHI. Detailed
contribution by pollutant to the acute hazard index for the maximum receptor location is presented
in Appendix C.

CONCLUSIONS

The cancer risk for the TACs emitted from the Cogen is below the significance threshold of one per
million and chronic and acute hazard indices are below the 1.0 threshold established under
SCAQMD Rule 1401. Therefore, the SCAQMD Rule 1401 cancer risk and hazard index
thresholds are not expected to be exceeded at any receptor location. No further health risk analyses
are required.
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ORIGINAL IN COLOR
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APPENDIX C
Appendix A

Emission Calculations

Valero Wilmington Refinery
New Cogeneration Unit Stack Emissions

Emission Factors (Ib/mmscf) HRSG Turbine Total Stack Emissions

Chemical Stack Gas RFG NG Iblyr Ib/hr Iblyr Ib/hr Iblyr Ib/hr

1,3-Butadiene 4.39E-04 0.00E+00 0.00E+00 1.29E+00 1.48E-04 1.29E+00 1.48E-04
2-Methylnaphthalene 6.19E-07 1.06E-02 1.21E-06 0.00E+00 0.00E+00 1.06E-02 1.21E-06
Acenaphthene 6.38E-08 1.09E-03 1.25E-07 0.00E+00 0.00E+00 1.09E-03 1.25E-07
Acenaphthylene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Acetaldehyde 1.04E-02 4.08E-02 1.78E+02 2.03E-02 1.20E+02 1.37E-02 2.98E+02 3.41E-02
Acrolein 6.53E-03 0.00E+00 0.00E+00 1.92E+01 2.19E-03 1.92E+01 2.19E-03
Ammonia 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.37E+04 2.71E+00
Anthracene 5.11E-08 8.75E-04 9.99E-08 0.00E+00 0.00E+00 8.75E-04 9.99E-08
Antimony 5.81E-04 7.31E-01 8.35E-05 0.00E+00 0.00E+00 7.31E-01 8.35E-05
Arsenic 5.04E-06 8.63E-02 9.85E-06 0.00E+00 0.00E+00 8.63E-02 9.85E-06
Barium 6.49E-03 8.17E+00 9.32E-04 0.00E+00 0.00E+00 8.17E+00 9.32E-04
Benzene 2.06E-04 1.22E-02 3.52E+00 4.02E-04 3.60E+01 4.11E-03 3.95E+01 4.51E-03
Benzo(a)anthracene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Benzo(a)pyrene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Benzo(b)fluoranthene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Benzo (e) pyrene 2.91E-08 4.99E-04 5.69E-08 0.00E+00 0.00E+00 4.99E-04 5.69E-08
Benzo(g,h,i)perylene 5.44E-07 9.31E-03 1.06E-06 0.00E+00 0.00E+00 9.31E-03 1.06E-06
Benzo(k)fluoranthene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Beryllium 7.53E-07 1.29E-02 1.47E-06 0.00E+00 0.00E+00 1.29E-02 1.47E-06
Cadmium 1.83E-06 3.13E-02 3.57E-06 0.00E+00 0.00E+00 3.13E-02 3.57E-06
Chlorobenzene 2.97E-04 5.08E+00 5.80E-04 0.00E+00 0.00E+00 5.08E+00 5.80E-04
Chromium (Hex) 6.11E-06 1.05E-01 1.19E-05 0.00E+00 0.00E+00 1.05E-01 1.19E-05
Chromium (Total) 1.80E-05 3.09E-01 3.53E-05 0.00E+00 0.00E+00 3.09E-01 3.53E-05
Chrysene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Copper 3.69E-05 6.31E-01 7.21E-05 0.00E+00 0.00E+00 6.31E-01 7.21E-05
Dibenz(a,h)anthracene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Ethylbenzene 2.80E-04 3.26E-02 4.79E+00 5.47E-04 9.60E+01 1.10E-02 1.01E+02 1.15E-02
Fluoranthene 2.84E-07 4.87E-03 5.56E-07 0.00E+00 0.00E+00 4.87E-03 5.56E-07
Fluorene 4.18E-07 7.16E-03 8.17E-07 0.00E+00 0.00E+00 7.16E-03 8.17E-07
Formaldehyde 1.23E-02 7.24E-01 2.11E+02 2.41E-02 2.13E+03 2.43E-01 2.34E+03 2.67E-01
Hydrogen Sulfide 1.80E-02 3.07E+02 3.51E-02 0.00E+00 0.00E+00 3.07E+02 3.51E-02
Indeno(1,2,3-cd)pyrene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Lead 5.59E-05 9.58E-01 1.09E-04 0.00E+00 0.00E+00 9.58E-01 1.09E-04
Manganese 3.91E-05 6.69E-01 7.63E-05 0.00E+00 0.00E+00 6.69E-01 7.63E-05
Mercury 2.58E-05 4.41E-01 5.03E-05 0.00E+00 0.00E+00 4.41E-01 5.03E-05
Naphthalene 7.86E-06 1.33E-03 1.35E-01 1.54E-05 3.92E+00 4.47E-04 4.05E+00 4.62E-04
Nickel 7.65E-05 1.31E+00 1.50E-04 0.00E+00 0.00E+00 1.31E+00 1.50E-04
o-xylenes 2.80E-04 4.79E+00 5.46E-04 0.00E+00 0.00E+00 4.79E+00 5.46E-04
p,m-xylenes 2.80E-04 4.79E+00 5.46E-04 0.00E+00 0.00E+00 4.79E+00 5.46E-04
Perylene 4.18E-08 7.16E-04 8.17E-08 0.00E+00 0.00E+00 7.16E-04 8.17E-08
Phenanthrene 1.25E-06 2.15E-02 2.45E-06 0.00E+00 0.00E+00 2.15E-02 2.45E-06
Phenol 1.18E-02 2.02E+02 2.31E-02 0.00E+00 0.00E+00 2.02E+02 2.31E-02
Phosphorus 7.21E-04 9.07E-01 1.04E-04 0.00E+00 0.00E+00 9.07E-01 1.04E-04
Propylene 2.05E-03| 2.96E-02 2.58E+00 2.95E-04 8.71E+01 9.95E-03 8.97E+01 1.02E-02
Pyrene 2.84E-07 4.87E-03 5.56E-07 0.00E+00 0.00E+00 4.87E-03 5.56E-07
Selenium 1.81E-05 3.11E-01 3.54E-05 0.00E+00 0.00E+00 3.11E-01 3.54E-05
Silver 1.81E-03 2.28E+00 2.60E-04 0.00E+00 0.00E+00 2.28E+00 2.60E-04
Thallium 6.49E-03 8.17E+00 9.32E-04 0.00E+00 0.00E+00 8.17E+00 9.32E-04
Toluene 7.79E-04 1.33E-01 1.33E+01 1.52E-03 3.92E+02 4.47E-02 4.05E+02 4.62E-02
Xylene (Total) 6.53E-02 0.00E+00 0.00E+00 1.92E+02 2.19E-02 1.92E+02 2.19E-02
Zinc 1.22E-03 2.09E+01 2.38E-03 0.00E+00 0.00E+00 2.09E+01 2.38E-03
PAHs 9.18E-04 0.00E+00 0.00E+00 2.70E+00 3.09E-04 2.70E+00 3.09E-04

Emission Factors based on R2 AER speciation for RFG.
HRSG = Heat recovery steam generator - Based on 164.5 mmbtu/hr of RFG running 8760 hr/yr.

Turbine based on 352.9 mmbtu/hr of NG running 8760 hr/yr.

Stack Gas = 13.6 * RFG fuel rate. Based on highest ratio of RFG to Stack Gas in past 3 years for all boilers.

RFG = Refinery fuel gas. 1143.6 btu/scf.
NG = Natural gas. 1050 btu/scf.

Ammonia based on 5 ppm.

Worst case assumes no startup/shutdown events.

M:\MC\2709 Valero - Cogen\1401\2709 Cogen 1401 Tables(revl).xls:Stack Emissions
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Emission Calculations

Valero Wilmington Refinery
New Cogeneration Unit Speciated Fugitive Emissions

RFG Speciation Molecular wt Fugitive Emissions
Chemical % volume Ib/Ib-mol Iblyr Ib/hr
Ammonia NA NA 1124.00 0.13
Hexane 0.18% 86.18 20.44 0.00
Hydrogen Sulfide 0.01% 34.08 0.45 0.00
Propylene 2.26% 42.08 125.34 0.01

Note: All fugitive emissions based on Correlation Equation @ 500ppm.

Basis

Ammonia Fugitives 1124 Iblyr
RFG Fugitives 2860 Iblyr
RGF Molecular wt 21.7 Ib/lb-mol
RFG Fugitive Mass 132 lb-mol/yr

M:MC\2709 Valero - Cogen\1401\2709 Cogen 1401 Tables(revl).xls:Fugitive Emissions
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APPENDIX C
Appendix B

Health Data

Valero Wilmington Refinery
New Cogeneration Unit

CancerPF CancerPF ChronicREL ChronicREL
(Inhalation) (Oral) (Inhalation) (Oral) AcuteREL
CHEMICAL CAS NO. (mg/kg-d)™ (mg/kg-d)™ (ug/m®) (mg/kg-d)  |(Inhalation) (ug/m?
1,3-Butadiene 106990 0.6 20
2-Methyl naphthalene 91576
Acenaphthene 83329
Acenaphthylene 208968
Acetaldehyde 75070 0.01 140 470
Acrolein 107028 0.35 2.5
Ammonia 7664417 200 3200
Anthracene 120127
Antimony 7440360
Arsenic 7440382 12 1.50E+00 0.015 0.0000035 0.2
Barium 7440393
Benz[a]anthracene 56553 0.39 1.20E+00
Benzene 71432 0.1 60 1300
Benzo[a]pyrene 50328 3.90E+00 1.20E+01
Benzo[blfluoranthene 205992 3.90E-01 1.20E+00
Benzo[elpyrene 192972
Benzo[g,h,i]lperylene 191242
Benzo[k]fluoranthene 207089 3.90E-01 1.2
Beryllium 7440417 8.40E+00 0.007 0.002
Cadmium 7440439 1.50E+01 0.02 0.0005
Chlorobenzene 108907 1000
Chromium 7440473
Chromium(V1) 18540299 510 2.00E-01 0.02
Chrysene 218019 3.90E-02 1.20E-01
Copper 7440508 100
Dibenz[a,h]anthracene 53703 4.10E+00 4.10E+00
Ethyl benzene 100414 8.70E-03 2.00E+03
Fluoranthene 206440
Fluorene 86737
Formaldehyde 50000 0.021 9 55
Hexane 110543 7.00E+03
Hydrogen sulfide 7783064 10 42
Indeno[1,2,3-cd]pyrene 193395 3.90E-01 1.20E+00
Lead 7439921 0.042 8.50E-03
Manganese 7439965 0.09
Mercury 7439976 3.00E-02 0.00016 0.6
Naphthalene 91203 0.12 9
Nickel 7440020 9.10E-01 0.05 0.05 6
PAH 1151 3.90E+00 1.20E+01
Perylene 198550
Phenanthrene 85018
Phenol 108952 200 5800
Phosphorus 7723140
Propylene 115071 3.00E+03
Pyrene 129000
Selenium 7782492 2.00E+01
Silver 7440224
Thallium 7440280
Toluene 108883 300 37000
Xylenes (mixed) 1330207 700 22000
Zinc 7440666

PF = Potency Factor

REL = Reference Exposure Limit

Source: SCAQMD, Risk Assessment Proceedures for Rules 1401 and 212,
Attachment L, Tables for Applications Deemed Complete on or after July 1, 2005.

M:\MC\2709 Valero - Cogen\1401\2709 Cogen 1401 Tables(revl).xls:Health Data
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