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infeasible to be used the Facility due to factors such as cost, availability, 

accessibility, fractional properties that are incompatible with the range of 

crudes that the Facility is designed to process, or chemical properties, such 

as excessive acidity that would damage certain Facility processing units.  

4.3.1 Modernization Project-Related Cases 

This section summarizes the URM analysis of a range of project cases that are 

representative of potential crude oil blends and gas oils that could be run by the 

refinery post-Modernization Project, and assumes that the Facility operates at 

93% and 100% of the permitted capacity of the crude and gas oil gateway units 

and after the Modernization Project improvements have been completed. The 

analysis is conservative because the Facility utilized only 89% of the crude unit 

capacity on an average daily basis over the Baseline Period,12 and refineries 

cannot practicably operate crude and gas oil processing units at 100% of capacity 

for more than short intervals of time.  

Four representative crude blends were analyzed at both the 93% and 100% 

utilization levels, including: 

1. A “project crude blend” case with a higher sulfur content than the Baseline 

Period blend (2.5% versus 1.58% during the Baseline Period) and an API 

gravity that is slightly lower than the Baseline Period (31.6º API versus 33.7º 

API during the Baseline Period; 

2. A “lightest crude blend” case with the highest API that can achieve the 

specified 93% and 100% utilization rates without exceeding the NHT unit’s 

processing capacity; 

3. A “heaviest crude blend” case with the lowest API that can achieve the 

specified 93% and 100% utilization rates without exceeding the SDA unit’s 

processing capacity; and 

4. A “most sour crude blend” case that can achieve the specified 93% and 100% 

utilization rates and that would recover sulfur in an amount that 

approximates the maximum SRU limit of 900 lt/d that is part of the 

Modernization Project. 

The crude oil blends that were used in each case were identified by considering a 

range of potential crude oil supplies, and optimizing the crude blends to meet 

the specific 93% and 100% Utilization scenarios and that contain sulfur in 

amounts consistent with the Modernization Project’s objective of increasing the 

                                                
12 As discussed in Attachment 5, on an average daily basis the Facility utilized 76% 

of the crude unit during 2011. 
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sulfur processing capacity of the Facility. Potential crude oil blends that generate 

significantly less sulfur than the Facility’s current processing capacity of 600 

lt/d, for example, could be used under current conditions and without upgrading 

the SRU and related facilities as proposed by the Modernization Project. Crude 

oils that, for reasons including cost, accessibility, reliability and chemistry (such 

as excessive acidity) that are highly unlikely or that cannot reliably be used by 

the Facility as currently configured were also not considered because such 

crudes are not representative of crude oil feedstocks that might be used under 

reasonably foreseeable post-Modernization Project operating conditions. 

Table A4.3-URM-16 summarizes the crude oil blends used in the URM analysis of 

reasonably foreseeable future operations at 93% utilization of the crude and gas 

oil gateway unit capacity. 

TABLE A4.3-URM-16 CRUDE OIL BLENDS, 93% CRUDE AND GAS OIL GATEWAY 

UNIT UTILIZATION (BARRELS PER DAY) 

Crude Oil Source 

Project 

Crude Blend  

Lightest  

Crude  

Blend  

Heaviest 

Crude  

Blend 

Most Sour 

Crude  

Blend  

Arab Light 96,910 - 180,100 - 

Basrah 142,290 127,200 - 228,200 

Bakken - 112,000 - - 

Eocene - - 59,100 11,000 

TOTAL 239,200 239,200 239,200 239,200 

Note: All numbers rounded to 100. 

As discussed in Section II, the URM requires several inputs, including the level of 

crude and gas oil gateway unit capacity utilization, and crude oil fractions and 

crude and gas oil sulfur content information based on assay data. Table 

A4.3-URM-17 summarizes the inputs used in the URM analysis of reasonably 

foreseeable future operations at 93% utilization of the crude and gas oil gateway 

unit capacity. 

Table A4.3-URM-18 summarizes the amount of crude oil and purchased gas oil, 

and the average daily unit rates (b/d processed by each unit) for each of the four 

representative cases assuming 93% utilization of the crude and gas oil gateway 

unit capacity. 
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TABLE A4.3-URM-17 URM INPUTS, PROJECT-RELATED CASES, 93% CRUDE AND GAS OIL 

GATEWAY UNIT UTILIZATION

  Project 

Crude  

Blend  

Lightest 

Crude  

Blend  

Heaviest 

Crude 

Blend 

Most Sour 

Crude 

Blend  

Crude and Gas Oil Gateway Unit 
Capacity Utilization (%) 

93% 93% 93% 93% 

Crude Oil Fractions (% Each Boiling Point Range from Assay Data, o F) 

Butane and Lighter Fractions 1.93 2.53 1.29 2.16 

Naphtha (55-290) 17.36 21.01 14.87 16.85 

Kerosene (290-510) 21.11 23.17 20.04 19.87 

Diesel (510-625) 10.62 10.85 10.76 10.14 

Gas Oil (625-770) 12.58 11.93 13.13 12.03 

Heavy Oil (770-1020) 18.11 16.65 19.01 18.07 

Residuum (1020+) 18.30 13.87 20.90 20.91 

Feedstock Input Characteristics (% Weight, Unless Otherwise Specified) 

Crude Oil API Gravity (degrees) 31.6 35.3 29.2 30.0 

Crude Oil Specific Gravity 0.868 0.848 0.881 0.876 

Crude Oil Sulfur Content  2.50 1.68 2.61 2.98 

Sour Gas Oil Sulfur Content  2.25 2.25 2.25 2.25 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction 
Processed in SDA 

55 55 55 60 

 

TABLE A4.3-URM-18 URM PROJECT-RELATED CASE CALCULATIONS, 93% CRUDE AND GAS 

OIL GATEWAY UNIT UTILIZATION

  Project 

Crude  

Blend  

Lightest 

Crude  

Blend  

Heaviest 

Crude 

Blend 

Most Sour 

Crude 

Blend  

Crude and Purchased Gas Oil Use (b/d 

 Crude Oil  239,200 239,200 239,200 239,200 

 Sweet Gas Oil  3,700 3,700 3,700 3,700 

 Sour Gas Oil  50,000 62,600 42,000 46,900 

TOTAL  292,900 305,500 284,900 289,800 
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TABLE A4.3-URM-18 URM PROJECT-RELATED CASE CALCULATIONS, 93% CRUDE AND GAS 

OIL GATEWAY UNIT UTILIZATION

  Project 

Crude  

Blend  

Lightest 

Crude  

Blend  

Heaviest 

Crude 

Blend 

Most Sour 

Crude 

Blend  

Refinery Unit Rates (b/d)     

Crude Unit– Atmospheric Column 239,200 239,200 239,200 239,200 

Crude Unit - Vacuum Column  106,700 91,600 115,900 111,900 

NHT 48,500 57,600 42,400 47,100 

Catalytic Reformers  45,500 51,300 41,500 44,500 

Pen/Hex Isomerization Unit  25,200 29,400 22,300 24,500 

JHT 60,800 65,800 58,300 57,800 

DHT  29,900 30,500 30,300 28,800 

FCC 74,400 74,400 74,400 74,400 

FCC FHT 74,400 74,400 74,400 74,400 

GHT 18,200 18,200 18,200 18,200 

Alkylation Unit  25,800 25,800 25,800 25,800 

Polymerization Unit  7,100 7,100 7,100 7,100 

Hydrocracker  47,700 47,700 47,700 47,700 

Richmond Lube Oil Plant (RLOP)     

 LNC – light neutral hydrocracker  15,300 15,300 15,300 15,300 

 LNF – light neutral hydrofinisher  20,500 20,500 20,500 20,500 

 HNC – heavy neutral hydrocracker  24,200 24,200 24,200 24,200 

 HNF – heavy neutral hydrofinisher  11,200 11,200 11,200 11,200 

 Solvent De-Asphalting (SDA) Unit  43,800 33,200 50,000 50,000 

 Sulfur Recovery Unit (SRU)(lt/day)  749 587 758 834 

 Hydrogen Plant production 
(mmscfd) 

197 178 202 205 

Note: Numbers rounded to 100. 

As shown in Table A4.3-URM-18, the crude and gas oil gateway units (the FCC, 

FCC FHT, hydrocracker, LNC and HNC) each operate at 93% of future utilization 

capacity (i.e., including Modernization Project-related capacity changes to the 

FCC FHT). The lightest crude blend case uses all of the capacity of the NHT 

(57,600 b/d). The heaviest and most sour crude blend cases use the full capacity 

of the SDA (50,000 b/d). The lightest blend case generates the highest level of 
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crude and purchased gas oil use, 305,500 b/d compared with project crude 

blend case crude and gas oil use of 292,900 b/d. Sulfur recovery ranges from 

587 lt/d in the lightest crude blend case to 834 lt/d in the most sour crude 

blend case. The Facility’s hydrogen supply from the hydrogen plant (i.e., net of 

hydrogen obtained from internal processing and recovered from gas fuel) ranges 

from 178 mmscfd in the lightest crude blend case to 205 mmscfd in the most 

sour crude blend case.  

Table A4.3-URM-19 summarizes the crude oil blends used and Table A4.3-

URM-20 summarizes the inputs used in the URM analysis of reasonably 

foreseeable future operations at 100% of the crude and gas oil gateway unit 

utilization capacity.  

In certain cases, the crude oil blends that allow for Facility operations at 100% of 

the crude and gas oil gateway unit capacity are different than the comparable 

blends in the 93% utilization cases. The amount of heavier blends that the 

Facility can process, for example, can be constrained by the SDA processing 

capacity. The Facility can use a crude blend with a greater percentage of 

residuum at 93% utilization than at 100% utilization. As a result, the heaviest 

crude blend API at 93% utilization is 29.2º (see Table A4.3-URM-17) compared 

with 30.3º at 100% utilization (see Table A4.3-URM-20). Due to the lighter 

fraction processing limit of the NHT, the lightest crude blend API at 100% 

utilization is 35.0º compared with 35.3 at 93% utilization (see Table A4.3-

URM-17) 

Table A4.3-URM-21 summarizes the amount of crude oil and purchased gas oil, 

and the average daily unit rates (barrels per day processed by each unit) for each 

of the four reasonably foreseeable cases assuming 100% utilization of the crude 

and gas oil gateway unit capacity. 

As shown in Table A4.3-URM-21, the crude and gas oil gateway units (the FCC, 

FCC FHT, hydrocracker, LNC and HNC) each operate at 100% of future utilization 

capacity (i.e., including Modernization Project-related capacity changes to the 

FCC FHT). The lightest crude blend case uses all of the capacity of the NHT 

(57,600 b/d). The heaviest and most sour crude blend cases use the full capacity 

of the SDA (50,000 b/d). The lightest blend case generates the highest level of 

crude and purchased gas oil use, 324,300 b/d compared with crude and 

purchased gas oil use of 315,200 b/d in the project blend crude case. Sulfur 

recovery ranges from 600 lt/d in the lightest crude blend case to 869 lt/d in the 

most sour crude blend case. The Facility’s hydrogen supply from the hydrogen 

plant (i.e., net of hydrogen obtained from internal processing and recovered 

from gas fuel) ranges from 192 mmscfd in the lightest crude blend case to 217 

mmscfd in the most sour crude blend case. 
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TABLE A4.3-URM-19 CRUDE OIL BLENDS, 100% CRUDE AND GAS OIL GATEWAY UNIT 

UTILIZATION (BARRELS PER DAY) 

  

Project 

Crude 

Blend  

Lightest 

Crude 

Blend  

Heaviest 

Crude 

Blend 

Most 

Sour 

Crude 

Blend  

Arab Light 104,200 195,200 211,200 39,200 

Basrah 153,000 – – 218,000 

Bakken – 62,000 – – 

Eocene – – 46,000 – 

TOTAL 257,200 257,200 257,200 257,200 

 

TABLE A4.3-URM-20  URM INPUTS, PROJECT-RELATED CASES, 100% CRUDE AND GAS 

OIL GATEWAY UNIT UTILIZATION  

  

Project 

Crude 

Blend 

Lightest 

Crude 

Blend 

Heaviest 

Crude 

Blend 

Most 

Sour 

Crude 

Blend 

Crude and Gas Oil Gateway Unit 
Capacity Utilization (%) 

100% 100% 100% 100% 

Crude Oil Fractions (% Each Boiling Point Range from Assay Data, ºF) 

Butane and Lighter Fractions 1.93 1.82 1.34 2.12 

Naphtha (55-290) 17.36 19.30 15.58 17.34 

Kerosene (290-510) 21.11 23.43 20.70 20.55 

Diesel (510-625) 10.62 11.34 10.90 10.34 

Gas Oil (625-770) 12.58 13.02 13.20 12.23 

Heavy Oil (770-1020) 18.11 17.61 18.84 18.00 

Residuum (1020+) 18.30 13.48 19.44 19.44 

Feedstock Input Characteristics (% Weight, Unless Otherwise Specified) 

Crude Oil API Gravity (Degrees) 31.6 35.0 30.3 31.0 

Crude Oil Specific Gravity 0.868 0.850 0.875 0.871 

Crude Oil Sulfur Content  2.50 1.50 2.42 2.75 

Sour Gas Oil Sulfur Content  2.25 2.25 2.25 2.25 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction 
Processed in SDA 

55 45 50 55 
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TABLE A4.3-URM-21 URM PROJECT-RELATED CASE CALCULATIONS, 100% CRUDE AND 

GAS OIL GATEWAY UNIT UTILIZATION 

  

Project 

Crude 

Blend  

Lightest 

Crude 

Blend  

Heaviest 

Crude 

Blend 

Most Sour 

Crude 

Blend  

Crude and Purchased Gas Oil Use (b/d)  

Crude Oil  257,200 257,200 257,200 257,200 

Sweet Gas Oil  4,000 4,000 4,000 4,000 

Sour Gas Oil  54,000 63,100 48,400 53,100 

TOTAL  315,200 324,300 309,600 314,300 

Refinery Unit Rates (b/d)  

Crude Unit – Atmospheric Column 257,200 257,200 257,200 257,200 

Crude Unit - Vacuum Column  114,700 101,700 120,500 116,700 

NHT  52,200 57,600 47,500 52,000 

Catalytic Reformers  48,900 52,300 45,900 48,800 

Pen/Hex Isomerization Unit  27,100 29,600 24,900 27,000 

JHT  65,500 71,600 64,500 64,100 

DHT  32,000 33,900 32,800 31,300 

FCC 80,000 80,000 80,000 80,000 

FCC FHT 80,000 80,000 80,000 80,000 

GHT 19,500 19,500 19,500 19,500 

Alkylation Unit  27,700 27,700 27,700 27,700 

Polymerization Unit  7,600 7,600 7,600 7,600 

Hydrocracker  51,300 51,300 51,300 51,300 

Richmond Lube Oil Plant (RLOP)          

 LNC – light neutral hydrocracker  16,500 16,500 16,500 16,500 

 LNF – light neutral hydrofinisher  22,000 22,000 22,000 22,000 

 HNC – heavy neutral hydrocracker  26,000 26,000 26,000 26,000 

 HNF – heavy neutral hydrofinisher  12,000 12,000 12,000 12,000 

Solvent De-Asphalting (SDA) Unit  47,100 34,700 50,000 50,000 

Sulfur Recovery Unit (SRU)(lt/day)  806 600 794 869 

Hydrogen Plant production (mmscfd) 211 192 214 217 

Note: Numbers rounded to nearest 100. 
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The URM analysis of the project, heavier, lighter and more sour crude cases at 

93% and 100% of crude and gas oil gateway unit utilization capacity consider 

crude oil blends that range from 29.6º to 35.3º, crude oil sulfur content from 

1.50% to 2.98% by weight, and total crude and purchased gas oil use of 284,900 

b/d to 324,300 b/d (see Tables AQ-URM-17 to AQ-URM-18 and Tables 

AQ-URM-20 to AQ-URM-21). Emissions estimates for each of these cases have 

been prepared and are included in the Modernization Project EIR. To provide a 

conservative assessment, the EIR further analyzes each of these cases assuming 

that the hydrogen plant uses any excess production capacity above the Facility’s 

demand as calculated by the URM and operates at 100% of proposed permitted 

utilization capacity. Health risk assessments have been prepared and are 

included in the EIR for the project crude blend and lightest crude blend cases 

assuming the hydrogen plant operates at 100% utilization, which is above the 

levels calculated by the URM for these cases. 

4.3.2 Very Heavy, Very Light and Maximum Sulfur Cases 

This section summarizes the URM analysis of very heavy, very light and 

maximum sulfur content crude cases. The purpose of this analysis is to show 

how the Facility processing units, the SRU and the hydrogen plant would operate 

in the event that the Facility used much heavier, much lighter and more sour 

crude oil than would occur under representative future conditions. As shown in 

Table A4.3-URM-22, each is based on a crude oil blend that facilitates the URM 

analysis of the operational consequences of processing very heavy, very light, 

and very sour crude oil.  

TABLE A4.3-URM-22 CRUDE OIL BLEND, VERY HEAVY, VERY LIGHT AND  

MAXIMUM SULFUR CASES (BARRELS PER DAY)

  Very  

Heavy 

Very  

Light  

Maximum 

Sulfur 

Arab Light - - 39,200 

Basrah - - 218,000 

Bakken - 199,300 - 

Eocene 135,000 - - 

TOTAL 135,000 199,300 257,200 

Note: Numbers rounded to nearest 100. 

Table A4.3-URM-23 summarizes the inputs used in the URM analysis of the very 

heavy, very light and maximum sulfur crude cases. The API of the very heavy 

crude oil is approximately 18.3º and the API of the very light crude oil is 

approximately 41º. These crude blends are substantially heavier and lighter than 
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the average gravity of the Baseline Period crude blends (API=33.7º) and the 

representative project crude blend at 93% capacity (31.6º; see Table A4.3-URM-

17). All three cases assume that the crude and gas oil gateway units will operate 

at 100% of capacity unless constrained by one or more Facility processing unit 

limits.  

TABLE A4.3-URM-23 URM INPUTS, VERY HEAVY, VERY LIGHT, AND MAXIMUM SULFUR 

CASES 

  

Very 

Heavy 

Very 

Light  

Maximum 

Sulfur 

Crude and Gas Oil Gateway Unit Capacity 
Utilization (%) 

100% 100% 100% 

Crude Oil Fractions (% Each Boiling Point Range from Assay Data, ºF) 

Butane and Lighter Fractions 0.67 2.87 2.12 

Naphtha (55-290) 7.07 25.20 17.33 

Kerosene (290-510) 12.72 26.54 20.55 

Diesel (510-625) 9.24 11.61 10.34 

Gas Oil (625-770) 12.30 11.82 12.23 

Heavy Oil (770-1020) 20.98 15.20 17.99 

Residuum (1020+) 37.02 6.77 19.44 

Feedstock Input Characteristics (% Weight) 

Crude Oil API Gravity (degrees) 18.3 41.0 31.0 

Crude Oil Specific Gravity 0.945 0.820 0.871 

Crude Oil Sulfur Content  4.57 0.20 2.75 

Sour Gas Oil Sulfur Content  2.25 2.25 2.66 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction 
Processed in SDA 

65 20 55 

Table A4.3-URM-24 summarizes the amount of crude oil and purchased gas oil, 

and the average daily unit rates (barrels per day processed by each unit) for the 

very heavy, very light and maximum sulfur crude cases assuming 100% 

utilization of the crude and gas oil gateway unit capacity. 
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TABLE A4.3-URM-24 URM VERY HEAVY, VERY LIGHT, AND MAXIMUM SULFUR CASE 

CALCULATIONS 100% CRUDE AND GAS OIL GATEWAY UNIT 

UTILIZATION  

Very 

Heavy 

Very 

Light 

Maximum 

Sulfur 

Crude and Purchased Gas Oil Use (b/d)  

Crude Oil  135,000 199,300 257,200 

Sweet Gas Oil  4,000 4,000 4,000 

Sour Gas Oil  85,900 103,200 53,000 

Total 224,900 306,500 314,200 

Refinery Unit Rates (b/d)  

Crude Unit – Atmospheric Column 135,000 199,300 257,200 

Crude Unit - Vacuum Column  89,000 59,100 116,700 

NHT  14,600 57,600 52,000 

Catalytic Reformers  24,800 52,400 48,800 

Pen/Hex Isomerization Unit  9,500 29,700 27,016 

JHT  27,900 64,000 64,100 

DHT  17,200 27,900 31,300 

FCC 80,000 80,000 80,000 

FCC FHT 80,000 80,000 80,000 

GHT 19,500 19,500 19,500 

Alkylation Unit  27,700 27,700 27,700 

Polymerization Unit  7,600 7,600 7,600 

Hydrocracker  51,300 51,300 51,300 

Richmond Lube Oil Plant (RLOP)        

 LNC – light neutral hydrocracker  16,500 16,500 16,500 

 LNF – light neutral hydrofinisher  22,000 22,000 22,000 

 HNC – heavy neutral hydrocracker  26,000 26,000 26,000 

 HNF – heavy neutral hydrofinisher  12,000 12,000 12,000 

 Solvent De-Asphalting (SDA) Unit  50,000 13,500 50,000 

Sulfur Recovery Unit (SRU)(lt/day)  891 376 900 

Hydrogen Plant production (mmscfd) 228 167 219 

Note: Numbers rounded to nearest 100. 
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The URM results for the very heavy case results show that the Facility is unable to 

utilize the full capacity of the crude unit (257,200 b/d) when the crude oil blend 

feedstock contains more than 50,000 b/d of residuum. All of the residuum that 

enters the Facility is processed by the SDA which, due to equipment limitations 

and other factors operates at an annual average throughput of 50,000 b/d, less 

than the current permitted capacity of 56,000 b/d. The project will lower the 

annual average throughput permit limits to 50,000 b/d. As shown in Table A4.3-

URM-23, assay data indicates that Eocene crude oil contains approximately 37% 

of the residuum fraction by volume. The SDA processing limit would be reached 

for Eocene crude use of approximately 135,000 b/d. In general, the URM results 

indicate that the Facility cannot utilize the full capacity of the crude unit for any 

crude oil blend that contain more than approximately 19.44% residuum by 

volume. Crude oil blends that are significantly heavier than the representative 

project crude blend case (31.6º; see Tables AQ-URM-17 and AQ-URM-20) and the 

average Baseline Period crude blend (33.7º API) usually contain more than 

19.44% of residuum by volume. 

The very heavy crude case results also indicate that Facility processing of heavier 

crude blends with relatively high sulfur content would also tend to be 

constrained by the maximum SRU processing limit of 900 lt/d. As shown in Table 

A4.3-URM-23. Eocene crude oil has a comparatively high sulfur content of 

approximately 4.57% by weight. Even if Eocene crude oil contained less 

residuum, the Facility could not process more than 135,000 b/d without 

exceeding the SRU processing limit. The URM results indicate that the Facility’s 

capacity to process high sulfur content and heavier crude would tend to be 

constrained by either or both the SDA and the SRU processing limits. 

The URM results for the very light case show that the Facility is unable to utilize 

the full capacity of the crude unit (257,200 b/d) when the naphtha in the crude 

oil blend feedstock, plus internal refinery flows to the NHT, exceed 57,600 b/d. 

All of the naphtha that enters the Facility, and a small amount of naphtha 

produced by other Facility units, is processed by the NHT which has a maximum 

capacity of 57,600 b/d. As shown in Table A4.3-URM-23, assay data indicates 

that Bakken crude oil contains approximately 25.2% of the naphtha fraction by 

volume. The NHT processing limit would be reached for Bakken crude volumes of 

approximately 199,300 b/d plus internal Facility feeds to the unit.  

The URM results for the maximum sulfur case analyze how the Facility would 

operate under future conditions in the event that the crude and gas oil 

feedstocks contain enough sulfur to fully load the SRU (result in 900 lt/d sulfur 

recovery), and when the crude and gas oil gateway units are run at full capacity. 
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This case assumes a slightly higher sour gas sulfur content than in the 100% 

capacity most sour crude blend case in Table A4.3-URM-21 (2.66% versus 2.25% 

by weight) to result in a sulfur recovery of 900 lt/d13 in the maximum sulfur case 

would not exceed the maximum capacity of the SDA or NHT, and the crude unit 

could be operated at the unit’s 257,200 b/d capacity. The total crude and 

purchased gas oil used by the Facility would be 314,200 b/d, and 219 mmscf of 

hydrogen would be supplied to the Facility from the hydrogen plant. 

Emissions estimates for the very heavy, very light and maximum sulfur cases 

summarized in Tables AQ-URM-22 and AQ-URM-24 have been prepared and are 

included in the Modernization Project EIR.  

4.3.3 No-Modernization Project Cases at 93% and 100% Utilization 

This section summarizes the URM analysis of Facility operations under no-

Modernization Project future conditions and without upgrading the Facility’s 

processing capacity, the hydrogen plant and other improvements proposed by 

the Modernization Project. The Baseline Period Facility operational results 

summarized in Table A4.3-URM-3 represent the 89% utilization case under no-

Modernization Project conditions. Table A4.3-URM-25 summarizes the URM 

analysis results for Facility operations at 93% and 100% of crude and gas oil 

gateway unit capacity under no-Modernization Project conditions and using the 

Baseline Period crude blend (see Table A4.3-URM-2). The results show that the 

Facility operations would be constrained by the existing hydrogen plant’s net 

hydrogen output (accounting for 94% output purity) of approximately 170.2 

mmscfd. Due to insufficient hydrogen supplies, the FCC FHT and the 

hydrocracker could not be run at permitted capacity in the 100% utilization 

scenario, and the FCC FHT could not operate at full capacity in the 93% 

utilization scenario.14 As a result, under no-Modernization Project conditions and 

using the Baseline Period crude blend, the Facility could not process imported 

gas oil in sufficient amounts to operate the gas oil gateway units at 100% or 93% 

of utilization capacity. 

  

                                                
13 The most sour crude blend case in Table A4.3-URM-21 results in the recovery of 

869 lt/d of sulfur and a Facility demand from the hydrogen plant of 217 mmscfd. The 
slightly higher level of sulfur in sour gas oil assumed in the maximum sulfur case results 
in the recovery of 900 lt/d of sulfur and a Facility demand from the hydrogen plant of 219 
mmscfd.  

14 Under no-Modernization Project conditions, the FCC FHT capacity would remain at 
65,000 b/d and not increase to 80,000 b/d as proposed by the Modernization Project. 
The Hydrocracker capacity of 51,300 b/d would not be modified by the Modernization 
Project. 
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TABLE A4.3-URM-25 URM ANALYSIS OF NO-PROJECT REFINERY OPERATIONS, 93% AND 

100% OF CRUDE AND GAS OIL GATEWAY UNIT UTILIZATION 

  
100% 

Utilization 

93% 

Utilization 

Crude and Purchased Gas Oil Use (b/d)  

Crude Oil  257,200 239,200 

Sweet Gas Oil  49,300 43,200 

Sour Gas Oil  6,100 13,800 

Total 312,600 296,200 

Refinery Unit Rates (b/d)  

Crude Unit – Atmospheric Column 257,200 239,200 

Crude Unit - Vacuum Column  104,600 97,300 

NHT  55,300 51,500 

Catalytic Reformers  49,100 47,400 

Pen/Hex Isomerization Unit  28,300 26,600 

JHT  68,200 63,300 

DHT  33,400 31,200 

FCC FHT 30,800 31,400 

FCC  80,000 74,400 

GHT 19,500 18,200 

Alkylation Unit  26,800 25,800 

Polymerization Unit  7,600 7,100 

Hydrocracker  45,400 47,700 

Richmond Lube Oil Plant (RLOP)  
  

 LNC – light neutral hydrocracker  16,500 15,300 

 LNF – light neutral hydrofinisher  22,000 20,500 

 HNC – heavy neutral hydrocracker  26,000 24,200 

 HNF – heavy neutral hydrofinisher  12,000 11,200 

 Solvent De-Asphalting (SDA) Unit  38,600 35,900 

 Sulfur Recovery Unit (SRU)(lt/day)  438 424 

 Hydrogen Plant Production (mmscfd) 170 170 

Note: Numbers rounded to nearest 100. 
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Emissions estimates have been prepared for these cases and are included in the 

Modernization Project EIR. The No-Modernization Project cases are considered in 

more detail in the Alternatives section of the Modernization Project EIR. 

4.3.4 Limited Sulfur Scenarios at 93% and 100% Utilization 

This section summarizes the URM analysis of Facility operations under future 

conditions that include the proposed Modernization Project improvements at 

93% and 100% of the crude and gas oil gateway unit capacity except that the SRU 

would be limited to 750 lt/d. The crude oil blend used in both of these scenarios 

is the same as in the 100% and 93% utilization project crude blend cases 

summarized in Tables AQ-URM-16 and AQ-URM-19. Table A4.3-URM-26 

summarizes the fractional properties and sulfur content information input for 

these cases, which are the same as for the 93% and 100% utilization project 

crude blend cases in Tables AQ-URM-17 and AQ-URM-19. 

TABLE A4.3-URM-26 URM INPUTS FOR LIMITED SULFUR CASES, 100% AND 93% CRUDE 

AND GAS OIL GATEWAY UTILIZATION, SRU LIMITED TO 750 LT/D

  

100% 

Utilization 

93% 

Utilization 

Crude Oil Fractions (% Each Boiling Point Range 
from Assay Data, oF) 

    

Butane and Lighter Fractions 1.93 1.93 

Naphtha (55-290) 17.36 17.36 

Kerosene (290-510) 21.11 21.11 

Diesel (510-625) 10.62 10.62 

Gas Oil (625-770) 12.58 12.58 

Heavy Oil (770-1020) 18.11 18.11 

Residuum (1020+) 18.3 18.3 

Feedstock Input Characteristics (% Weight, Unless 
Otherwise Specified) 

    

Crude Oil API Gravity (degrees) 31.6 31.6 

Crude Oil Specific Gravity 0.868 0.868 

Crude Oil Sulfur Content  2.5 2.5 

Sour Gas Oil Sulfur Content  2.25 2.25 

Sweet Gas Oil Sulfur Content  0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in 
SDA 

55 55 
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Table A4.3-URM-27 summarizes the limited sulfur case analysis results. The 

reduced 750 lt/d SRU limit would constrain the full use of the crude unit capacity 

in the 100% case. As a result, only 205,000 b/d of crude oil could be used by the 

Facility. In contrast, as shown in the 100% utilization project crude blend case in 

Table A4.3-URM-21, the Facility could use up to 257,200 b/d of crude oil with 

the same fractional characteristics and sulfur content if the SRU capacity was 900 

lt/d. Table A4.3-URM-27 also shows that the crude unit can be operated at 93% 

of capacity (and with the same unit throughputs summarized for the 93% 

utilization project crude blend case in Table A4.3-URM-18) because the gas oil 

gateway units would also be run at 93% of full capacity and less sulfur from gas 

oil would be brought into the Facility. 

Emissions estimates have been prepared for these cases and are included in the 

Modernization Project EIR. The limited sulfur cases are considered in more detail 

in the Alternatives section of the Modernization Project EIR. 

4.3.5 Other URM Cases 

Several URM cases were also developed during the preparation of the 

Modernization Project EIR with assumed crude oil blends that are highly unlikely 

to or that cannot reliably be used by the Facility as currently configured, or that 

have relatively low sulfur contents and are not consistent with Modernization 

Project objectives. Summaries of 41 of these cases are presented for 

informational purposes in Attachment 3.  

4.4 CONCLUSION 

The URM is designed to calculate future refinery unit throughput rates based on 

potential post-Modernization Project use of crude oil with varying fractional 

characteristics, crude and gas oil with varying sulfur contents, and varying gas 

and crude oil import volumes. To provide a conservative assessment, the URM 

maximizes crude and gas oil inputs to the extent possible subject to applicable 

unit throughput capacity and permit limits. The URM calculations require that a 

set of input values be entered into the model that characterize the crude oil’s 

fractional characteristics and weight, and the sulfur content of the crude and 

purchased gas oil (see Attachment 1). This information would be derived from 

the applicable assay data. Once the inputs have been entered, the URM calculates 

the resulting process unit throughput, sulfur recovery amount, and hydrogen 

plant production levels using the parameters listed in Attachment 2. The URM 

results were utilized to estimate Facility emissions under post-Modernization 

Project conditions as a result of the calculated process unit throughput rates for 

each scenario.  
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TABLE A4.3-URM-27 URM ANALYSIS OF LIMITED SULFUR (750 LT/D SRU LIMIT) 

CASES, 93% AND 100% OF CRUDE AND GAS AND GAS OIL 

GATEWAY UNIT UTILIZATION 

  

100% 

Utilization 

93% 

Utilization 

Crude and Purchased Gas Oil Use (b/d)  

Crude Oil  205,000 239,200 

Sweet Gas Oil  4,000 3,700 

Sour Gas Oil  76,900 50,000 

Total 285,900 292,900 

Refinery Unit Rates (b/d)  

Crude Unit – Atmospheric Column 205,000 239,200 

Crude Unit – Vacuum Column  91,400 106,700 

NHT  42,400 48,500 

Catalytic Reformers  42,600 45,500 

Pen/Hex Isomerization Unit  22,500 25,200 

JHT  54,300 60,800 

DHT  26,500 29,900 

FCC 80,000 74,400 

FCC FHT 80,000 74,400 

GHT 19,500 18,200 

Alkylation Unit  27,700 25,800 

Polymerization Unit  7,600 7,100 

Hydrocracker  51,300 47,700 

Richmond Lube Oil Plant (RLOP)  
    

  LNC – light neutral hydrocracker  16,500 15,300 

  LNF – light neutral hydrofinisher  22,000 20,500 

  HNC – heavy neutral hydrocracker  26,000 24,200 

  HNF – heavy neutral hydrofinisher  12,000 11,200 

 Solvent De-Asphalting (SDA) Unit  37,500 43,800 

 Sulfur Recovery Unit (SRU)(lt/day)  751 749 

 Hydrogen Plant production (mmscfd) 208 197 

Note: Numbers rounded to nearest 100. 



CHEVRON REFINERY MODERNIZATION PROJECT EIR MARCH 2014 
APPENDIX 4.3-URM 

 
 
 
 

A4.3-URM-46 
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ATTACHMENT 1 

CASE-SPECIFIC URM INPUTS  

(SPECIFIED OR DERIVED FROM  

ASSAY DATA FOR EACH CASE) 

Crude and Gas Oil Gateway Unit Capacity Utilization  % 

Crude Oil Fractional Inputs 

Crude Oil Fraction (Boiling Point Range ºF ) 

 Percent of Crude 

Blend Volume  

Butane and Lighter Fractions % 

Naphtha (55-290) % 

Kerosene (290-510) % 

Diesel (510-625) % 

Gas Oil (625-770) % 

Heavy Oil (770-1020) % 

Residuum (1020+) % 

Feedstock Input Characteristics (% Weight, Unless Otherwise Specified) 

Crude Oil Specific Gravitya  [value] 

Crude Oil Sulfur Content (wt. %) % 

Sour Gas Oil Sulfur Content (wt. %)  % 

Sweet Gas Oil Sulfur Content (wt. %) % 

Percent Crude Oil Sulfur in Residuum Fraction Processed in SDA % 

a Gas oil specific gravity is also a treated as a model input and is assumed to be 0.91 for all cases. 
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ATTACHMENT 2 

URM ANALYSIS PARAMETERS 

URM Crude Oil Fraction and Inter-Unit Feed Parameters 

Feed to Vacuum Unit--Percent of Crude Oil Fractions 

Gas Oil Fraction 65% 

Heavy Gas Oil Fraction 100% 

Residuum Fraction 100% 

Feed to Naphtha Hydrotreater—Percent of Crude Oil Fractions or Processing Unit 
Feed 

Naphtha Fraction 100% 

Jet Hydrotreater Feed 6.6% 

FCC Feed Hydrotreater Feed 4% 

Feed to Catalytic Reformers—Percent of Processing Unit Output 

Naphtha Hydrotreater Feed 64% 

Hydrocracker Feed 30% 

Feed to Pen/Hex Isomerization Unit—Percent Processing Unit Output 

Naphtha Hydrotreater Feed 36% 

Catalytic Reformers Feed 17% 

Feed to Jet Hydrotreater—Percent of Crude Oil Fractions or Processing Unit Feed 

 Kerosene Fraction (less 1,700 b/d) 100% 

 LNC Feed  16% 

 HNC Feed  13% 

 Diesel Hydrotreater Feed 3.6% 

 FCC Feed 7.2% 

Feed to Diesel Hydrotreater—Percent of Crude Oil Fractions or Processing Unit 
Feed 

Diesel Fraction (plus 1,700 b/d) 100% 

FCC Feed 3.8% 

Feed to Alkylation Unit—Percent of Processing Unit Feed 

FCC Feed 25% 

Hydrocracker Feed 15% 

Feed to Gasoline Hydrotreater from FCC (percent of FCC Feed) 24.4% 

Feed to Polymerization Unit from FCC (percent FCC Feed) 9.5% 

Percent of Residuum Fraction Feed Solvent De-Asphalting (SDA) 
Unit 

100% 
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FCC FHT Feed to FCC (percent FCC FHT Feed) 92% 

FCC Feed from Heavy Neutral Hydrocracker (HNC) (percent HNC 
Feed) 

9.4% 

Hydrocracker Feed from FCC (percent FCC Feed) 5% 

Gas Oil Parameters 

Percent Gas Oil Distilled from Atmospheric Crude Unit  35% 

Percent Gas Oil Distilled from Crude Vacuum Unit  

 Percent Gas Oil Fraction from Crude Vacuum Unit  65% 

 Percent Gas Oil From Heavy Gas Oil Fraction  100% 

Percent DAO Recovered from SDA Feed  72% 

Sulfur Calculation Parameters 

Residuum Specific Gravity  1.15 

Percent Total Sulfur Routed to SDA that remains in Fuel Oil 
Blendstock  

50% 

Percent Sulfur in Sweet Gas Oil  0.25% 

Import Gas Oil Specific Gravity  0.91 

Percent SDA Feed that is Fuel Oil Blendstock 28% 

Baseline Period Sour Gas Oil Sulfur Content 1.5% 

Hydrogen Calculation Parameters 

Hydrogen Demand per Barrel by Unit (SCF)  

Naphtha Hydrotreater   95 

JHT  145 

DHT  425 

FCC FHT  - 

 Purchased gas oil+ gas oil from crude  630 

 SDA-Produced gas oil + recycled  950 

Hydrocracker  2150 

GHT 60 

Pen/Hex Isomerization Unit  295 

Richmond Lube Oil Plant (RLOP)   -   

 LNC – light neutral hydrocracker  1,100 

 LNF – light neutral hydrofinisher  150 

 HNC – heavy neutral hydrocracker  1,100 

 HNF – heavy neutral hydrofinisher  250 
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Butamer Unit (mmscfd) 0.3 

Hydrogen produced by the Catalytic Reformers (SCF per Barrel) 850 

Hydrogen recovered from fuel gas  

 Percent of H2 fed to units purged to fuel gas 13% 

 Percent of H2 in Fuel Gas Stream Recovered for Use 90% 

H2 Demand/ Barrel /Percent Difference from Baseline Period 
Content (SCF) 

100 

Note: See references section and notes in text for parameter sources. 
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ATTACHMENT 3 

OTHER URM CASES15 

 
Case # 

1 2 3 4 5 6 7 8 

Crude and Gas Oil Gateway Unit Capacity Utilization 
(%) 

100% 100% 100% 100% 100% 100% 93% 100% 

Crude Oil Fractions (% Each Boiling Point Range from 
Assay Data) 

Butane and Lighter Fractions 0.0 0.7 1.1 1.8 0.9 1.0 0.4 0.8 

Naphtha (55-290) 1.0 7.1 6.8 10.3 11.4 11.9 7.7 7.7 

Kerosene (290-510) 6.6 12.7 10.4 11.9 12.8 15.9 14.8 15.4 

Diesel (510-625) 12.2 9.2 11.8 7.6 8.7 8.3 14.4 11.8 

Gas Oil (625-770) 18.8 12.3 17.1 10.4 12.1 10.0 18.1 13.6 

Heavy Oil (770-1020) 30.1 21.0 26.1 18.0 19.0 17.7 23.8 22.6 

Residuum (1020+) 31.3 37.0 26.8 40.0 35.1 35.2 20.9 28.1 

Feedstock Input Characteristics (% Weight, Unless 
Otherwise Specified) 

Crude Oil API Gravity (degrees) 14.4 18.3 19.3 20.6 20.9 21.5 21.6 22.05 

Crude Oil Specific Gravity 0.970 0.945 0.939 0.930 0.929 0.925 0.924 0.922 

Crude Oil Sulfur Content  1.05 4.57 1.03 4.63 4.68 3.4 0.70 0.74 

Sour Gas Oil Sulfur Content  1.50 1.50 1.50 1.50 1.50 1.50 2.25 1.50 

                                               
15 These cases use crude oil blends that are highly unlikely to or that cannot reliably be used by the Facility as currently configured, or that 

have relatively low sulfur content and are not consistent with Modernization Project objectives. 
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Case # 

1 2 3 4 5 6 7 8 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in SDA 50 65 50 60 65 65 47 50 

Crude and Purchased Gas Oil Use (b/d)  
        

Crude Oil  159,700 135,000 186,860 125,000 142,500 142,200 239,200 178,000 

Sweet Gas Oil  4,000 4,000 4,000 4,000 4,000 4,000 3,700 4,000 

Sour Gas Oil  52,700 85,900 50,100 95,200 86,400 91,300 18,700 66,300 

Total 216,400 224,900 240,960 224,200 232,900 237,300 261,600 248,300 

Refinery Unit Rates (b/d Except Where Noted)  
        

Crude Unit – Atmospheric Column  159,700 135,000 186,860 125,000 142,500 142,200 239,200 178,000 

Crude Unit - Vacuum Column  117,500 89,000 119,500 81,000 88,300 84,400 135,000 106,000 

NHT  6,200 14,600 17,900 17,800 21,300 22,400 24,400 19,400 

Catalytic Reformers  19,500 24,800 27,000 26,900 29,200 29,800 30,000 27,900 

Pen/Hex Isomerization Unit  5,500 9,500 11,000 11,000 12,600 13,100 13,900 11,700 

JHT  21,600 27,900 30,500 25,400 29,000 33,200 46,000 38,400 

DHT  24,200 17,200 26,800 14,300 17,200 16,600 38,900 25,700 

FCC FHT 80,000 80,000 80,000 80,000 80,000 80,000 74,400 80,000 

FCC  80,000 80,000 80,000 80,000 80,000 80,000 74,400 80,000 

GHT 19,500 19,500 19,500 19,500 19,500 19,500 18,200 19,500 

Alkylation Unit  27,700 27,700 27,700 27,700 27,700 27,700 25,800 27,700 

Polymerization Unit  7,600 7,600 7,600 7,600 7,600 7,600 7,100 7,600 
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Case # 

1 2 3 4 5 6 7 8 

Hydrocracker  51,300 51,300 51,300 51,300 51,300 51,300 47,700 51,300 

Richmond Lube Oil Plant (RLOP)  
        

 LNC – light neutral hydrocracker  16,500 16,500 16,500 16,500 16,500 16,500 15,300 16,500 

 LNF – light neutral hydrofinisher  22,000 22,000 22,000 22,000 22,000 22,000 20,500 22,000 

 HNC – heavy neutral hydrocracker  26,000 26,000 26,000 26,000 26,000 26,000 24,200 26,000 

 HNF – heavy neutral hydrofinisher  12,000 12,000 12,000 12,000 12,000 12,000 11,200 12,000 

Solvent De-Asphalting (SDA) Unit  50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 

Sulfur Recovery Unit (SRU) (lt/day)  304 799 320 793 839 668 246 285 

Hydrogen Plant production (mmscfd) 193 221 189 219 222 209 174 186 

Crude Oil Blend (barrels per day) 
        

Alaskan North Slope 
  

60,460 
     

Arab Extra Light 
        

Arab Light 
        

Arab Medium 
        

Basrah 
        

Kern River 159,700 
 

126,400 
   

138,700 
 

Bakken 
        

Peace River Heavy 
    

142,500 
   

Eocene 
 

135,000 
      

Cupiagua 
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Case # 

1 2 3 4 5 6 7 8 

Murban 
        

Bonny Light 
      

100,500 
 

Northwest Shelf Condensate 
        

Kuito  
       

178,000 

Maya  
     

142,200 
  

Peace Light  
        

Gulf of Suez  
        

Seal Heavy  
   

125,000 
    

Oriente 
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Case # 

9 10 11 12 13 14 15 16 

Crude and Gas Oil Gateway Unit Capacity Utilization (%) 100% 100% 100%1 100%1 100% 100% 100% 100%1 

Crude Oil Fractions (% Each Boiling Point Range From 
Assay Data)         

Butane and Lighter Fractions 0.4 1.4 1.0 1.0 1.1 1.1 1.3 2.2 

Naphtha (55-290) 8.6 10.4 11.9 11.9 13.4 13.4 14.4 16.8 

Kerosene (290-510) 15.9 17.1 17.1 17.1 18.6 18.6 20.3 19.9 

Diesel (510-625) 14.7 10.7 11.6 11.6 11.5 11.5 11.4 10.1 

Gas Oil (625-770) 18.1 12.3 15.2 15.2 14.7 14.7 13.5 12.0 

Heavy Oil (770-1020) 22.9 19.8 22.3 22.3 21.2 21.2 19.7 18.1 

Residuum (1020+) 19.4 28.3 20.9 20.9 19.4 19.4 19.4 20.9 

Feedstock Input Characteristics (% Weight, Unless 
Otherwise Specified)         

Crude Oil API Gravity (degrees) 22.7 24.0 26.3 26.3 28.2 28.2 29.6 30 

Crude Oil Specific Gravity 0.918 0.910 0.876 0.876 0.886 0.886 0.878 0.876 

Crude Oil Sulfur Content  0.65 1.59 1.59 1.59 1.67 1.67 1.55 2.98 

Sour Gas Oil Sulfur Content  2.25 1.50 2.00 8.50 8.04 1.50 1.50 2.00 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in SDA 46 60 45 45 45 50 50 55 

Crude and Purchased Gas Oil Use (b/d)  
        

Crude Oil  257,200 176,500 239,200 239,200 257,200 257,200 257,200 239,200 

Sweet Gas Oil  4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 

Sour Gas Oil  25,500 74,100 41,000 41,000 38,300 38,300 45,500 58,800 
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Case # 

9 10 11 12 13 14 15 16 

Total  286,700 254,600 284,200 284,200 299,500 299,500 306,700 302,000 

Refinery Unit Rates (b/d Except Where Noted)  
        

Crude Unit – Atmospheric Column 257,200 176,500 239,200 239,200 257,200 257,200 257,200 239,200 

Crude Unit - Vacuum Column  139,000 99,100 127,100 127,100 129,200 129,200 123,100 111,900 

NHT  28,800 24,300 35,100 35,100 41,600 41,600 44,500 47,400 

Catalytic Reformers  33,900 31,100 37,900 37,900 42,100 42,100 44,000 45,800 

Pen/Hex Isomerization Unit  16,100 14,000 19,100 19,100 22,100 22,100 23,500 24,800 

JHT  52,600 41,000 52,200 52,200 59,100 59,100 63,500 58,600 

DHT  42,500 23,600 32,400 32,400 34,300 34,300 34,100 29,000 

FCC FHT 80,000 80,000 80,000 80,000 80,000 80,000 80,000 80,000 

FCC  80,000 80,000 80,000 80,000 80,000 80,000 80,000 80,000 

GHT 19,500 19,500 19,500 19,500 19,500 19,500 19,500 19,500 

Alkylation Unit  27,700 27,700 27,700 27,700 27,700 27,700 27,700 27,700 

Polymerization Unit  7,600 7,600 7,600 7,600 7,600 7,600 7,600 7,600 

Hydrocracker  51,300 51,300 51,300 51,300 51,300 51,300 51,300 51,300 

Richmond Lube Oil Plant (RLOP)  
        

 LNC – light neutral hydrocracker  16,500 16,500 16,500 16,500 16,500 16,500 16,500 16,500 

 LNF – light neutral hydrofinisher  22,000 22,000 22,000 22,000 22,000 22,000 22,000 22,000 

 HNC – heavy neutral hydrocracker  26,000 26,000 26,000 26,000 26,000 26,000 26,000 26,000 

 HNF – heavy neutral hydrofinisher  12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 
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Case # 

9 10 11 12 13 14 15 16 

Solvent De-Asphalting (SDA) Unit  50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 

Sulfur Recovery Unit (SRU)(lt/day)  267 439 521 900 900 529 509 876 

Hydrogen Plant production (mmscfd) 186 194 199 226 223 197 194 218 

Crude Oil Blend (b/d) 
        

Alaskan North Slope 
        

Arab Extra Light 
        

Arab Light 
  

158,500 158,500 194,500 194,500 178,300 
 

Arab Medium 
        

Basrah 
       

228,200 

Kern River 134,000 
 

80,700 80,700 62,700 62,700 
  

Bakken 
        

Peace River Heavy 
        

Eocene 
       

11,000 

Cupiagua 
        

Murban 
        

Bonny Light 123,200 
       

Northwest Shelf Condensate 
        

Kuito  
      

78,900 
 

Maya  
        

Peace Light  
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Case # 

9 10 11 12 13 14 15 16 

Gulf of Suez  
        

Seal Heavy  
        

Oriente 
 

176,500 
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Case # 

17 18 19 20 21 22 23 24 

Crude and Gas Oil Gateway Unit Capacity Utilization 
(%) 

100%1 100% 100%1 100% 93% 93% 100% 100% 

Crude Oil Fractions (% Each Boiling Point Range From 
Assay Data)        

 

Butane and Lighter Fractions 2.2 1.5 2.2 1.4 2.2 2.2 1.4 1.5 

Naphtha (55-290) 16.8 15.3 17.3 16.2 17.3 17.3 16.4 16.3 

Kerosene (290-510) 19.9 20.8 20.2 20.5 20.2 20.2 21.1 20.8 

Diesel (510-625) 10.1 11.1 10.2 10.8 10.2 10.2 10.7 10.7 

Gas Oil (625-770) 12.0 13.1 12.0 13.1 12.0 12.0 12.7 12.9 

Heavy Oil (770-1020) 18.1 18.8 17.9 18.5 17.9 17.9 18.2 18.3 

Residuum (1020+) 20.9 19.4 20.1 19.4 20.1 20.1 19.4 19.4 

Feedstock Input Characteristics (% Weight, Unless 
Otherwise Specified)        

 

Crude Oil API Gravity (degrees) 30 30.3 30.6 30.6 30.6 30.6 30.8 31.1 

Crude Oil Specific Gravity 0.876 0.874 0.873 0.873 0.873 0.873 0.872 0.870 

Crude Oil Sulfur Content  2.98 1.8 2.90 2.48 2.90 2.90 2.21 2.36 

Sour Gas Oil Sulfur Content  2.29 1.50 1.50 1.50 2.25 3.42 1.50 1.50 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in SDA 55 50 55 50 60 60 50 50 

Crude and Purchased Gas Oil Use (b/d)  
       

 

Crude Oil  239,200 257,200 248,500 257,200 239,200 239,200 257,200 257,200 

Sweet Gas Oil  4,000 4,000 4,000 4,000 3,700 3,700 4,000 4,000 

Sour Gas Oil  58,800 48,800 56,300 49,400 48,600 48,600 51,100 50,400 
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Case # 

17 18 19 20 21 22 23 24 

Total 302,000 310,000 308,800 310,600 291,500 291,500 312,300 311,600 

Refinery Unit Rates (b/d Except Where Noted)   

Crude Unit – Atmospheric Column 239,200 257,200 248,500 257,200 239,200 239,200 257,200 257,200 

Crude Unit - Vacuum Column  111,900 120,200 114,000 119,600 109,700 109,700 118,200 118,700 

NHT  47,400 46,900 50,300 49,200 48,300 48,300 49,600 49,400 

Catalytic Reformers  45,800 45,500 47,700 47,000 45,300 45,300 47,200 47,100 

Pen/Hex Isomerization Unit  24,800 24,600 26,200 25,700 25,100 25,100 25,900 25,800 

JHT  58,600 64,800 61,400 64,100 58,600 58,600 65,600 64,700 

DHT  29,000 33,300 30,000 32,400 28,900 28,900 32,200 32,200 

FCC FHT 80,000 80,000 80,000 80,000 74,400 74,400 80,000 80,000 

FCC  80,000 80,000 80,000 80,000 74,400 74,400 80,000 80,000 

GHT 19,500 19,500 19,500 19,500 18,200 18,200 19,500 19,500 

Alkylation Unit  27,700 27,700 27,700 27,700 25,800 25,800 27,700 27,700 

Polymerization Unit  7,600 7,600 7,600 7,600 7,100 7,100 7,600 7,600 

Hydrocracker  51,300 51,300 51,300 51,300 47,700 47,700 51,300 51,300 

Richmond Lube Oil Plant (RLOP)  
       

 

 LNC – light neutral hydrocracker  16,500 16,500 16,500 16,500 15,300 15,300 16,500 16,500 

 LNF – light neutral hydrofinisher  22,000 22,000 22,000 22,000 20,500 20,500 22,000 22,000 

 HNC – heavy neutral hydrocracker  26,000 26,000 26,000 26,000 24,200 24,200 26,000 26,000 

 HNF – heavy neutral hydrofinisher  12,000 12,000 12,000 12,000 11,200 11,200 12,000 12,000 
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Case # 

17 18 19 20 21 22 23 24 

Solvent De-Asphalting (SDA) Unit  50,000 50,000 50,000 50,000 48,200 48,200 50,000 50,000 

Sulfur Recovery Unit (SRU)(lt/day)  900 580 834 759 819 900 691 728 

Hydrogen Plant production (mmscfd) 220 198 214 210 202 208 205 208 

Crude Oil Blend (b/d) 
       

 

Alaskan North Slope 
       

 

Arab Extra Light 
       

 

Arab Light 
 

179,900 
 

206,500 
  

206,800 216,800 

Arab Medium 
       

 

Basrah 228,200 
 

248,500 
 

239,200 239,200 
 

 

Kern River 
       

 

Bakken 
       

 

Peace River Heavy 
   

50,700 
   

 

Eocene 11,000 
      

 

Cupiagua 
       

 

Murban 
       

 

Bonny Light 
       

 

Northwest Shelf Condensate 
       

 

Kuito  
       

 

Maya  
      

50,400  

Peace Light  
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Case # 

17 18 19 20 21 22 23 24 

Gulf of Suez  
       

 

Seal Heavy  
       

40,400 

Oriente 
 

77,300 
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Case # 

25 26 27 28 29 30 31 32 

Crude and Gas Oil Gateway Unit Capacity Utilization (%) 100% 93%2 100%1 100% 93% 100% 100% 100%1 

Crude Oil Fractions (% Each Boiling Point Range From 
Assay Data) 

                

Butane and Lighter Fractions 1.8 1.6 1.6 2.2 2.2 1.2 1.7 1.3 

Naphtha (55-290) 15.5 17.4 17.4 19.3 19.3 19.1 19.4 20.7 

Kerosene (290-510) 20.3 22.2 22.2 22.1 22.1 25.9 22.8 25.8 

Diesel (510-625) 11.1 11.1 11.1 11.2 11.2 16.8 11.5 16.3 

Gas Oil (625-770) 12.8 13.3 13.3 13.0 13.0 16.5 13.2 16.0 

Heavy Oil (770-1020) 19.1 18.3 18.3 17.3 17.3 14.3 17.7 13.8 

Residuum (1020+) 19.3 16.1 16.1 15.0 15.0 6.2 13.7 6.0 

Feedstock Input Characteristics (% Weight, Unless 
Otherwise Specified)    

     

Crude Oil API Gravity (degrees) 31.3 32.9 32.9 33.7 33.7 34.1 34.7 34.9 

Crude Oil Specific Gravity 0.869 0.861 0.861 0.857 0.857 0.854 0.851 0.850 

Crude Oil Sulfur Content  1.41 2.00 2.00 1.58 1.58 0.15 1.62 0.15 

Sour Gas Oil Sulfur Content  1.50 2.00 4.43 2.25 2.25 2.25 1.50 2.00 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in SDA 50 45 45 50 50 25 50 25 

Crude and Purchased Gas Oil Use (b/d)  
   

     

Crude Oil  257,200 239,200 239,200 257,200 239,200 257,200 257,200 239,200 

Sweet Gas Oil  4,000 4,000 4,000 4,000 3,700 4,000 4,000 4,000 

Sour Gas Oil  48,900 63,500 63,500 61,200 56,700 76,000 61,900 85,100 
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Case # 

25 26 27 28 29 30 31 32 

 TOTAL  310,100 306,700 306,700 322,400 299,596 337,200 323,100 328,300 

Refinery Unit Rates (b/d Except Where Noted)  
   

     

Crude Unit – Atmospheric Column 257,200 239,200 239,200 257,200 239,196 257,200 257,200 239,200 

Crude Unit - Vacuum Column  120,200 102,900 102,900 104,600 97,300 80,400 102,500 72,300 

NHT  47,300 49,100 49,100 57,300 53,300 57,600 57,600 57,600 

Catalytic Reformers  45,800 46,900 46,900 52,200 48,500 52,400 52,400 52,400 

Pen/Hex Isomerization Unit  24,800 25,700 25,700 29,500 27,400 29,600 29,600 29,600 

JHT  63,500 64,300 64,300 68,200 63,300 78,300 70,000 73,300 

DHT  33,300 31,400 31,400 33,400 31,200 47,900 34,300 43,800 

FCC FHT 80,000 80,000 80,000 80,000 74,400 80,000 80,000 80,000 

FCC  80,000 80,000 80,000 80,000 74,400 80,000 80,000 80,000 

GHT 19,500 19,500 19,500 19,500 18,200 19,500 19,500 19,500 

Alkylation Unit  27,700 27,700 27,700 27,700 25,800 27,700 27,700 27,700 

Polymerization Unit  7,600 7,600 7,600 7,600 7,100 7,600 7,600 7,600 

Hydrocracker  51,300 51,300 51,300 51,300 47,700 51,300 51,300 51,300 

Richmond Lube Oil Plant (RLOP)  
   

     

 LNC – light neutral hydrocracker  16,500 16,500 16,500 16,500 15,300 16,500 16,500 16,500 

 LNF – light neutral hydrofinisher  22,000 22,000 22,000 22,000 20,500 22,000 22,000 22,000 

 HNC – heavy neutral hydrocracker  26,000 26,000 26,000 26,000 24,200 26,000 26,000 26,000 

 HNF – heavy neutral hydrofinisher  12,000 12,000 12,000 12,000 11,200 12,000 12,000 12,000 
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Case # 

25 26 27 28 29 30 31 32 

Solvent De-Asphalting (SDA) Unit  49,600 38,400 38,400 38,600 35,900 16,000 35,200 14,400 

Sulfur Recovery Unit (SRU) (lt/day)  475 680 900 605 562 290 549 285 

Hydrogen Plant production (mmscfd) 190 202 217 193 179 176 188 165 

Crude Oil Blend (b/d) 
   

     

Alaskan North Slope 
   

68,233 63,457    

Arab Extra Light 
   

62,985 58,576    

Arab Light 
 

214,830 214,830 83,988 78,109  215,000  

Arab Medium 
   

7,877 7,326    

Basrah 
 

24,370 24,370 28,869 26,848    

Kern River 
   

     

Bakken 
   

     

Peace River Heavy 
   

     

Eocene 
   

     

Cupiagua 
   

   42,200  

Murban 
   

5,248 4,880    

Bonny Light 
   

  244,820  219,700 

Northwest Shelf Condensate 
   

  12,380  19,500 

Kuito  
   

     

Maya  
   

     

Peace Light  
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Case # 

25 26 27 28 29 30 31 32 

Gulf of Suez  257,200 
  

     

Seal Heavy  
   

     

Oriente 
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Case # 

33 34 35 36 371 38 39 

Crude and Gas Oil Gateway Unit Capacity Utilization (%) 100% 93% 93% 100% 100% 100% 100% 

Crude Oil Fractions (% Each Boiling Point Range From Assay 
Data)   

     

Butane and Lighter Fractions 1.4 1.3 1.8 2.5 3.0 N/A N/A 

Naphtha (55-290) 19.1 20.8 20.8 18.7 29.2 N/A N/A 

Kerosene (290-510) 26.2 25.8 26.3 25.0 24.8 N/A N/A 

Diesel (510-625) 15.8 16.3 14.7 11.7 12.6 N/A N/A 

Gas Oil (625-770) 15.8 16.0 14.7 12.9 12.2 N/A N/A 

Heavy Oil (770-1020) 15.1 13.8 15.1 16.1 14.4 N/A N/A 

Residuum (1020+) 6.6 6.0 6.7 13.2 3.9 N/A N/A 

Feedstock Input Characteristics (% Weight, Unless Otherwise 
Specified)   

     

Crude Oil API Gravity (degrees) 35.0 35.1 36.6 39.9 43.1 N/A N/A 

Crude Oil Specific Gravity 0.850 0.849 0.842 0.826 0.810 N/A N/A 

Crude Oil Sulfur Content  0.17 0.15 0.18 0.43 0.08 N/A N/A 

Sour Gas Oil Sulfur Content  2.25 2.25 2.25 1.50 1.50 2.25 3.79 

Sweet Gas Oil Sulfur Content  0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in SDA 20 25 20 20 30   

Crude and Purchased Gas Oil Use (b/d)  
  

     

Crude Oil  257,200 239,200 239,200 257,200 174,300 N/A N/A 

Sweet Gas Oil  4,000 3,700 3,700 4,000 4,000 4,000 4,000 
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Case # 

33 34 35 36 371 38 39 

Sour Gas Oil  75,200 73,300 72,100 67,800 115,500 166,800 166,800 

Total  336,400 316,200 315,000 329,000 293,800 170,800 170,800 

Refinery Unit Rates (b/d Except Where Noted)  
  

     

Crude Unit – Atmospheric Column 257,200 239,200 239,200 257,200 174,300 N/A N/A 

Crude Unit - Vacuum Column  82,100 72,200 74,900 96,900 45,700 N/A N/A 

NHT  57,600 57,600 57,600 56,200 57,600 4,000 4,000 

Catalytic Reformers  52,400 51,300 51,200 51,500 52,400 18,000 18,000 

Pen/Hex Isomerization Unit  29,600 29,400 29,400 29,000 29,600 4,500 4,500 

JHT  79,000 72,500 73,500 75,600 54,300 11,900 11,900 

DHT  45,500 43,600 39,600 34,800 26,700 3,000 3,000 

FCC FHT 80,000 74,400 74,400 80,000 80,000 80,000 80,000 

FCC  80,000 74,400 74,400 80,000 80,000 80,000 80,000 

GHT 19,500 18,200 18,200 19,500 19,500 19,500 19,500 

Alkylation Unit  27,700 25,800 25,800 27,700 27,700 27,700 27,700 

Polymerization Unit  7,600 7,100 7,100 7,600 7,600 7,600 7,600 

Hydrocracker  51,300 47,700 47,700 51,300 51,300 51,300 51,300 

Richmond Lube Oil Plant (RLOP)  
  

     

 LNC – light neutral hydrocracker  16,500 15,300 15,300 16,500 16,500 16,500 16,500 

 LNF – light neutral hydrofinisher  22,000 20,500 20,500 22,000 22,000 22,000 22,000 

 HNC – heavy neutral hydrocracker  26,000 24,200 24,200 26,000 26,000 26,000 26,000 
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Case # 

33 34 35 36 371 38 39 

 HNF – heavy neutral hydrofinisher  12,000 11,200 11,200 12,000 12,000 12,000 12,000 

Solvent De-Asphalting (SDA) Unit  17,000 14,400 15,900 33,900 6,700 14,400 14,400 

Sulfur Recovery Unit (SRU) (lt/day)  294 277 283 274 263 535 900 

Hydrogen Plant production (mmscfd) 168 154 154 168 157 192 218 

Crude Oil Blend (b/d)      

Alaskan North Slope 
  

   N/A N/A 

Arab Extra Light 
  

   N/A N/A 

Arab Light 
  

   N/A N/A 

Arab Medium 
  

   N/A N/A 

Basrah 
  

   N/A N/A 

Kern River 
  

   N/A N/A 

Bakken 69,500 
 

112,500   N/A N/A 

Peace River Heavy 
  

   N/A N/A 

Eocene 
  

   N/A N/A 

Cupiagua 
  

  174,300 N/A N/A 

Murban 
  

   N/A N/A 

Bonny Light 187,700 219,200 126,700   N/A N/A 

Northwest Shelf Condensate 
 

20,000    N/A N/A 

Kuito  
  

   N/A N/A 

Maya  
  

   N/A N/A 
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Case # 

33 34 35 36 371 38 39 

Peace Light  
  

 257,200  N/A N/A 

Gulf of Suez  
  

   N/A N/A 

Seal Heavy  
  

   N/A N/A 

Oriente 
  

   N/A N/A 
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Case # 

40 41 

Crude and Gas Oil Gateway Unit Capacity Utilization (%) 93% 93% 

Crude Oil Fractions (% Each Boiling Point Range From 
Assay Data) 

  

Butane and Lighter Fractions N/A N/A 

Naphtha (55-290) N/A N/A 

Kerosene (290-510) N/A N/A 

Diesel (510-625) N/A N/A 

Gas Oil (625-770) N/A N/A 

Heavy Oil (770-1020) N/A N/A 

Residuum (1020+) N/A N/A 

Feedstock Input Characteristics (% Weight, Unless 
Otherwise Specified) 

  

Crude Oil API Gravity (degrees) N/A N/A 

Crude Oil Specific Gravity N/A N/A 

Crude Oil Sulfur Content  N/A N/A 

Sour Gas Oil Sulfur Content  2.25 3.79 

Sweet Gas Oil Sulfur Content  0.25 0.25 

Crude Oil Sulfur in Residuum Fraction Processed in SDA   

Crude and Purchased Gas Oil Use (b/d)    

Crude Oil  N/A N/A 

Sweet Gas Oil  3,700 3,700 

Sour Gas Oil  154,900 154,900 
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Case # 

40 41 

 TOTAL  158,600 158,600 

Refinery Unit Rates (b/d Except Where Noted)    

Crude Unit – Atmospheric Column N/A N/A 

Crude Unit - Vacuum Column  N/A N/A 

NHT  3,700 3,700 

Catalytic Reformers  16,800 16,800 

Pen/Hex Isomerization Unit  4,200 4,200 

JHT  11,100 11,100 

DHT  2,800 2,800 

FCC FHT 74,400 74,400 

FCC  74,400 74,400 

GHT 18,200 18,200 

Alkylation Unit  25,800 25,800 

Polymerization Unit  7,100 7,100 

Hydrocracker  47,700 47,700 

Richmond Lube Oil Plant (RLOP)    

 LNC – light neutral hydrocracker  15,300 15,300 

 LNF – light neutral hydrofinisher  20,500 20,500 

 HNC – heavy neutral hydrocracker  24,200 24,200 

 HNF – heavy neutral hydrofinisher  11,200 11,200 
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Case # 

40 41 

Solvent De-Asphalting (SDA) Unit  N/A N/A 

Sulfur Recovery Unit (SRU) (lt/day)  497 836 

Hydrogen Plant production (mmscfd) 179 203 

Crude Oil Blend (b/d)   

Alaskan North Slope N/A N/A 

Arab Extra Light N/A N/A 

Arab Light N/A N/A 

Arab Medium N/A N/A 

Basrah N/A N/A 

Kern River N/A N/A 

Bakken N/A N/A 

Peace River Heavy N/A N/A 

Eocene N/A N/A 

Cupiagua N/A N/A 

Murban N/A N/A 

Bonny Light N/A N/A 

Northwest Shelf Condensate N/A N/A 

Kuito  N/A N/A 

Maya  N/A N/A 

Peace Light  N/A N/A 
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Case # 

40 41 

Gulf of Suez  N/A N/A 

Seal Heavy  N/A N/A 

Oriente N/A N/A 

Notes: 

1. Case in which gas oil gateway units operate at 100% capacity, but 100% crude unit capacity 
cannot be achieved due to exceedance of at least one processing unit throughput limit.  

2. Case in which crude unit is limited to specified level.  

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Attachment KR–7 

 

Refinery capacity and utilization data excerpts: pages 8–37 from Bay Area Air 

Quality Management District Major Facility Review Permit (Title V Permit) issued 

to Valero Refining Co. Benicia Facility, as revised on 30 April 2013; and 

Attachment F-1 of San Francisco Bay Regional Water Quality Control Board Order 

No. R2-2015-0037, NPDES Permit No. CA0005550, issued to the Valero Benicia 

Refinery, as revised on 12 August 2015.  (Permit orders referenced by the EIR.) 

 



Facility Name: Valero Refining Co.-CA 

Permit for Facility #: B2626 

 

III. Generally Applicable Requirements 
 

 8 Revision date: April 30, 2013 

II. EQUIPMENT  

 

Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-1 

 

Claus - modified 3 stage; Burns 

Multi-fuel;  (SULFUR PLANT 'A' 

TRAIN ACID GAS BURNER, F-1301A) 

Burners: John 

Zink Co. 

Burners (4): DB-

0-24 

240 short 

tons/day 

(Condition # 

20820, Part 42)  

87,600 short tons/year 

(Condition # 20820, 

Part 42) (New Source 

Review) 

S-2  Claus - modified 3 stage; Burns 

Multi-fuel;  (SULFUR PLANT 'B' 

TRAIN ACID GAS BURNER, F-1301B) 

Burners: John 

Zink Co. 

Burners (4): DB-

0-24 

240 short 

tons/day 

(Condition # 

20820, Part 42)  

87,600 short tons/year 

(Condition # 20820, 

Part 42)   

(New Source Review) 

S-5 Fluid cat cracker, FCC fresh feed, 

(FCCU REGENERATOR R-702) 

Custom N/A 80 kBBL/day fresh 

feed, daily 

maximum 

(Condition 20820, 

Part 46)  

28.1 MMBBL/year fresh 

feed (based on 77 

kBBL/day fresh feed, 

annual average) 

(Condition 20820, Part 

46) (New Source 

Review) 

S-6  Fluid coking - general, Coker fresh 

feed,  (COKER BURNER R-902) 

ER&E N/A 39.6 kBBL/day 

fresh feed (design 

safety valve limit) 

14.5 MMBBL/year fresh 

feed (39.6 kBBL/day) 

(Grandfathered Source) 

S-7 Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, JET FUEL HYDROFINING, 

F-103) 

Burners: John 

Zink Co. 

Burners (4): 

HEVD-18 

12.72 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 53 

MMBTU/hour) 

(Regulation 9, 

Rule 10 

Compliance Plan) 

4.64 MMtherms/year 

(annual throughput is 

based on an 

demonstrated actual 

hourly maximum firing 

rate of 53 

MMBTU/hour) 

(Grandfathered Source) 

S-8 Fluid coking - storage, Coker 

product, (Coke Storage Tanks TK-

1902 A/B)  

Custom N/A 2400 tons/day 

(based on 100 

tons/hour) 

876 ktons/year (based 

on 2400 tons/day) 

(Condition 20820, Part 

48) (New Source 

Review) 

S-9 Blow-down system - w/o control, 

Crude oil  (Vapor Recovery System) 

Custom N/A 180 kBBL/day, 

daily maximum  

(Condition 20820, 

Part 50) 

60.2 MMBBL/year 

(based on 165 

kBBL/day, annual 

average) ( Condition 



Facility Name: Valero Refining Co.-CA 

Permit for Facility #: B2626 

 

II. Equipment 
 

 9 Revision date: April 30, 2013 

 

Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

20820, Part 50)  

(New Source Review) 

S-11 Storage, Carbon black,  (Activated 

Carbon Bin TK-2061) 

Custom N/A 2.4 tons/day 

(based on 0.1 

tons/hr) 

292 tons/12-months 

(Condition #9897) 

(New Source Review) 

S-13 Process Heater/Furnace, Refinery 

make gas (RMG) (Direct Fired Air 

Heater, Aux. Burner, F-702) 

John Zink Co. Burner (1): Z-38 14.4 ktherms/day 

(daily capacity is 

based on a burner 

design value of 60 

MMBTU/hr) 

Startup burner: No  

annual throughput limit 

is needed. 

(Grandfathered Source) 

S-16  Refinery Waste Gas Flare,  Natural 

gas, Refinery make gas (RMG) (ACID 

GAS FLARE) 

John Zink Co. Burners (3): QS-

16 

0.036 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of  0.15 

MMBTU/hour) 

13.14 ktherms/year 

(based on actual hourly 

maximum firing rate of 

0.15 MMBTU/hour) 

Pilot gas only 

(New Source Review) 

S-17 Refinery Waste Gas Flare, Natural 

gas, Refinery make gas (RMG) 

(BUTANE FLARE, ST-1701) 

John Zink Co. Burners (2): STF-

LH-127-30HF 

0.024 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of  0.10 

MMBTU/hour) 

8.76 ktherms/year 

(based on actual hourly 

max firing rate of 0.1 

MMBTU/hour) Pilot gas 

only 

(Grandfathered Source) 

S-18  Refinery Waste Gas Flare, Natural 

gas, Refinery make gas (RMG) 

(SOUTH FLARE, ST-2101) 

John Zinc Co. Burner: STF-SAS-

1 

0.336 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 1.40 

MMBTU/hour) 

122.6 ktherms/year 

(based on actual hourly 

maximum firing rate of 

1.4 MM BTU/hour) Pilot 

gas only 

(Grandfathered Source) 

S-19  Refinery Waste Gas Flare, Natural 

gas, Refinery make gas (RMG) 

(NORTH FLARE  ST-2103) 

John Zinc Co. Burner: STF-SAS-

1 

0.336 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

122.6  ktherms/year 

(based on actual hourly 

maximum firing rate of 

1.4 MM BTU/hour) Pilot 

gas only 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

actual hourly 

maximum firing 

rate of 1.40 

MMBTU/hour) 

(Grandfathered Source) 

S-20  Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, NAPTHA HYDROFINING, 

F-104) 

Custom Burners (6): John 

Zink VYD-18 

14.88 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of  62 

MM/BTU/hour) 

(Reg 9 Rule 10 

Compliance Plan) 

5.43 MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of 62 

MMBTU/hour) 

(Grandfathered Source) 

S-21  Furnace - Other, Refinery make gas 

(RMG) (Hydrogen Reformer Furnace, 

F-301) 

Either S-21 or S-22 To Be Removed 

From Service Upon Startup of S-

1061 and S-1062 Hydrogen 

Reformer Furnaces per Condition 

20820, Part 76 

Custom Burners: (980) 

Callidus LE-

CARW-2 or John 

Zink LPMW 208-

WC Ultra Low 

NOx (staged 

ULNB 

replacement) 

147.36 

ktherms/day   

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 614 

MMBTU/hour) 

(Regulation 9, 

Rule 10 

Compliance Plan) 

106 MMtherms/365-

days (combined  

w/S-22) (average of 605 

MMBTU/hour per 

furnace) 

(Condition #10574-37) , 

Superseded by 53 

MMtherms/365 days 

(average of 605 

MMBtu/hr) (Condition 

# 24197, Part 37) 

effective upon startup 

of S-1061 and S-1062    

(New Source Review) 

S-22  Furnace - Other, Refinery make gas 

(RMG) (Hydrogen Reformer Furnace, 

F-351) 

Either S-21 or S-22 To Be Removed 

From Service Upon Startup of S-

1061 and S-1062 Hydrogen 

Reformer Furnaces per Condition 

20820, Part 76 

Custom Burners(980): 

Callidus LE-

CARW-2 or John 

Zink LPMW 208-

WC Ultra Low 

NOx (staged 

ULNB 

replacement) 

147.36 

ktherms/day  

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 614 

MMBTU/hour) 

(Regulation 9, 

Rule 10 

Compliance Plan) 

106 MMtherms/365-

days (combined 

 w/S-21) (average of 

605 MMBTU/hour per 

furnace) 

(Condition #10574-37) , 

Superseded by 53 

MMtherms/365 days 

(average of 605 

MMBtu/hr) (Condition 

# 24197, Part 37) 

effective upon startup 

of S-1061 and S-1062    
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

(New Source Review) 

S-23 Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, GAS OIL 

HYDROCRACKING, F-401) 

Custom Burners (20): 

John Zinc Ultra 

Low NOx 

COOLstars-15  

200 MMBTU/hour 

for any 1 hour 

period; 

44.4 ktherms/day 

(average of 185 

MMBTU/hour) 

(Condo. #14318)  

(Regulation 9, 

Rule 10 

Compliance Plan) 

16.21 MMtherms/year 

(average of 185 

MMBTU/hour) 

(New Source Review) 

S-24  Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, CAT FEED HYDROFINING, 

F-601) 

Custom Burner (1): Exxon 

50J 

7.92 ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 33 

MMBTU/hour) 

(Regulation 9, 

Rule 10 

Compliance Plan) 

2.89 MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of 33 

MMBTU/hour) 

(Grandfathered Source) 

S-25 Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, CAT FEED PREHEAT, F-

701) 

Custom Burners (20): 

John Zink DBA-22 

55.2 ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 230 

MMBTU/hour) 

(Regulation 9, 

Rule 10 

Compliance Plan) 

20.15 MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of  230 

MMBTU/hour) 

(Grandfathered Source) 

S-26  Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, HCN HYDROFINING, F-

801, 33  MMBTU/hr) 

Custom Burners (4): John 

Zink VPMR-20 

7.92 ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 33 

MMBTU/hour)  

(Regulation 9, 

2.89 MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of 33 

MMBTU/hour) 

(Grandfathered Source) 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Rule 10 

Compliance Plan) 

S-27 Waste gases; Other/not specified, 

Waste gases, Sodium hydroxide, 7 

days/wk, 10 hrs/day, 52 wks/year 

(PFR REGENERATION FACILITIES) 

Custom N/A 22.56 MMSCF/day 

(based on 0.94 

MMSCF/hour) 

255.5 MMSCF/year 

(based on 70 kscf/hour 

for 10 hour/day – 365 

day/year.) 

(Grandfathered Source) 

S-29 Cooling tower, Fresh water, Water - 

process, other/not spec, (COOLING 

TOWER) 

Deflon 

Anderson 

5 DOP 4248-

2615031 (5 cells) 

 85.5  MMgal/day 

circulation rate 

(based on  59.4 

kgal/min) 

 31,220  MMgal/year 

(based on –85.5  

MMgal/day circulation 

rate) 

(Grandfathered Source) 

 

Marley 2 cells 

S-30 Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, PFR PREHEAT, F-2901) 

Custom Burners (12): 

John Zink HEVR-

20P 

[Sources 30-33 

must sum to 463 

MMBTU/hour = 

111.12 

ktherms/day] 

(Regulation 9, 

Rule 10 

Compliance Plan) 

40.56 MMtherms/year 

combined with S-31,  

S-32 and S-33 (average 

of 463 MMBTU/hour) 

(Grandfathered Source) 

S-31 Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, PFR REHEAT, F-2902) 

Custom Burners (12): 

John Zink HEVR-

20P 

[Sources 30-33 

must sum to 463 

MMBTU/hour = 

111.12 

ktherms/day] 

(Regulation 9, 

Rule 10 

Compliance Plan) 

40.56 MMtherms/year 

combined with S-30,  

S-32 and S-33 (average 

of 463 MMBTU/hour) 

(Grandfathered Source) 

S-32 Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, PFR REHEAT, F-2903) 

Custom Burners (9): John 

Zink HEVR-22P 

[Sources 30-33 

must sum to 463 

MMBTU/hour = 

111.12 

ktherms/day] 

(Regulation 9, 

Rule 10 

Compliance Plan) 

40.56 MMtherms/year 

combined with S-30,  

S-31 and S-33 (average 

of 463 MMBTU/hour) 

(Grandfathered Source) 

S-33  Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, PFR REHEAT, F-2904) 

Custom Burners (7): John 

Zink HEVR-22 

[Sources 30-33 

must sum to 463 

MMBTU/hour = 

40.56 MMtherms/year 

combined with S-30,  

S-31 and S-32 (average 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

111.12 

ktherms/day] 

(Regulation 9, 

Rule 10 

Compliance Plan) 

of 463 MMBTU/hour) 

(Grandfathered Source) 

S-34 

 

Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, GAS HEATER, F-2905) 

Custom Burners (9): John 

Zink HEVR-22P 

17.76 

ktherms/day 

(daily capacity is 

based on 

demonstrated 

actual hourly 

maximum firing 

rate of 74 

MMBTU/hr) (9-10 

Compliance Plan) 

6.48 MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of 74 

MMBTU/hour) 

(Grandfathered Source) 

S-35  Process Heater/Furnace, Refinery 

make gas (RMG) (PROCESS 

FURNACE, GAS HEATER, F-2906) 

Custom Burners (3): John 

Zink HEVR-16P 

3.36 ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 14 

MMBTU/hour) (9-

10 Compliance 

Plan) 

1.23 MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of 14 

MMBTU/hour) 

(Grandfathered Source) 

S-36 Industrial Boiler - Other, Refinery 

make gas (RMG) (WASTE HEAT 

BOILER, SG-701) 

Custom Burners (18): 

John Zink B-Y-

2720 

65.28 

ktherms/day 

(daily capacity is 

based on 

maximum daily 

design firing rate 

of 272.0 

MMBTU/hour) 

Excluded from 

Regulation 9, Rule 10 –  

23.83 MMtherms/year 

(throughput is based on 

an annualized daily 

firing rate of 272.0 

MMBTU/hour) 

(Grandfathered Source) 

S-37 Industrial Boiler - Other, Refinery 

make gas (RMG) (WASTE HEAT 

BOILER, SG-702) 

Custom Burners (18): 

John Zink B-Y-

2720 

65.28 

ktherms/day 

(daily capacity is 

based on 

maximum daily 

design firing rate 

of 272.0 

MMBTU/hour) 

Excluded from 

Regulation 9, Rule 10 –  

23.83 MMtherms/year 

(throughput is based on 

an annualized daily 

firing rate of 272.0 

MMBTU/hour) 

(New Source Review) 

S-40 Commercial/Institutional Boiler, CE, Inc. 34VP-14W; 52.32 19.10 MMtherms/year 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Natural gas, Refinery make gas 

(RMG) (Utility Package Boiler, SG-

2301, 218MMBTU/hr                   

Horizontal force) 

Burners: Coen Burners: Daf-42 

Low NOx 

ktherms/day 

(based on a 

maximum firing 

rate of 218 

MMBTU/hour) 

(Condition #9296 

and 9-10 

Compliance Plan) 

(based on a maximum 

firing rate of 218 

MMBTU/hour) 

(New Source Review) 

and MTBE Phaseout 

Application 2035 

S-41 Industrial Boiler - Other, Natural gas, 

Refinery make gas (RMG) (Steam 

Generator, SG-2302) 

CE, Inc. 34VP-14W; 

Burners (2): Type 

SV 

52.32  

ktherms/day 

(based on a 

maximum firing 

rate of 218 

MMBTU/hour) (9-

10 Compliance 

Plan) 

19.10 MMtherms/year 

(based on a maximum 

firing rate of 218 

MMBTU/hour) 

(Grandfathered Source) 

S-43 Industrial Turbine (PROCESS GAS 

TURBINE, GT-401) 

GE Frame Size 3 34.42 

ktherms/day 

(daily capacity is 

based on a design 

(winter 

temperature) 

hourly maximum 

firing  rate of 

143.4 

MMBTU/hour) 

11.6 MMtherms/year 

(throughput is based on 

a design (seasonal 

average temperature) 

maximum firing rate of 

132.4 MMBTU/hour) 

(Grandfathered Source) 

S-44 Industrial Turbine (PROCESS GAS 

TURBINE, GT-701) 

GE Frame Size 3 36.58 

ktherms/day 

(daily capacity is 

based on a design 

(winter 

temperature) 

hourly maximum 

firing  rate of 

152.4 

MMBTU/hour) 

12.35 MMtherms/year 

throughput is based on 

a design (seasonal 

average temperature) 

maximum firing rate of 

141.0 MMBTU/hour) 

(Grandfathered Source) 

S-45 Industrial Turbine (PROCESS GAS 

TURBINE GT-702) 

GE Frame Size 5 78.6 ktherms/day 

(daily capacity is 

based on the 

maximum hourly 

firing rate of 327.5 

MMBTU/hour) 

28.7 MMtherms/year 

(throughput is based on 

the maximum 

annualized daily firing 

rate of 327.5 

MMBTU/hour) 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Condition 20820, Part 

46)     

(New Source Review) 

S-46 Industrial Turbine (Process Gas 

Turbine, GT 1031 with steam 

injection) 

GE Frame Size 3 34.42 

ktherms/day 

(daily capacity is 

based on a design 

(winter 

temperature) 

hourly maximum 

firing  rate of 

143.4 

MMBTU/hour) 

11.6 MMtherms/year 

(throughput is based on 

a design (seasonal 

average temperature) 

maximum firing rate of 

132.4 MMBTU/hour) 

(Grandfathered Source) 

S-48 Industrial Boiler - Other, Refinery 

make gas (RMG) (WASTE HEAT 

BOILER, SG-1031) 

Custom Burners (2): John 

Zink Y3748 

65.28 

ktherms/day 

(daily capacity is 

based on 

maximum daily 

design firing rate 

of 272.0 

MMBTU/hour) 

Excluded from 

Regulation 9, Rule 10 –  

23.83 MMtherms/year 

(throughput is based on 

an annualized daily 

firing rate of 272.0 

MMBTU/hour) 

(Grandfathered Source) 

S-50 Process Heater/Furnace, Refinery 

make gas (RMG) (AIR HEATER, CKR 

AUX. BURNER, F-901) 

John Zink Burner: Z-38E 10.08 

ktherms/day 

(capacity is based 

on a 

demonstrated 

actual hourly 

maximum firing 

rate of 42 

MMBTU/hour) 

Start up burner: No 

annual throughput limit 

is needed.  

(Grandfathered Source) 

S-51 HCU Total Feed Sandfilter, FIL 410A N/A N/A 44.0 kBBL/day, 

daily maximum 

(Condition 20820, 

Part 53)  

40.0 kb/day), annual 

average (Condition 

20820, Part 53) (New 

Source Review) 

S-52 HCU Total Feed Sandfilter, FIL 410B N/A N/A 44.0 kBBL/day, 

daily maximum 

(Condition 20820, 

Part 53)  

40.0 kb/day) (Condition 

20820, Part 53) (New 

Source Review) 

S-55 Storage, Refinery sour waste water, 

(TK. 2801 SOUR WATER STORAGE) 

N/A N/A   5.61 MMBBL/year 

(based on 15.4 Kbbl/d)  

(Grandfathered Source) 

S-56 Industrial Boiler - Other, Refinery Custom Burners (2): John 65.28 Excluded from 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

make gas (RMG) (WASTE HEAT 

BOILER, SG-401) 

Zink Y3748 ktherms/day 

(daily capacity is 

based on 

maximum daily 

design firing rate 

of 272.0 

MMBTU/hour) 

Regulation 9, Rule 10 - 

23.83 MMtherms/year 

(throughput is based on 

an annualized daily 

firing rate of 272.0 

MMBTU/hour) 

(Grandfathered Source) 

S-57 Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574.  

    

S-58  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-59  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-60  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-61  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-62  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-63 Tank, External Floating Roof,  

GREEN, Gasoline - unleaded, 

Welded, Pontoon (TK-1711, 

GASOLINE COMP) 

N/A N/A 10920 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163] (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-67  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-68  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-72  Deleted.  Removed from permit in     
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

March 2007.  Ownership transferred 

to Facility B5574. 

S-73 Tank, External Floating Roof, GREEN, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1733, GASOLINE 

COMP) 

N/A N/A 5880 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163]  (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-74  Deleted.  Removed from permit in 

March 2007.  Ownership transferred 

to Facility B5574. 

    

S-75 Tank, External Floating Roof, GREEN, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1736, GASOLINE 

COMP) 

N/A N/A 3360 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163] (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-76 Tank, External Floating Roof,  

GREEN, Gasoline - unleaded, 

Welded, Pontoon (TK-1737, 

GASOLINE COMP) 

N/A N/A 5880 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163] (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-77 Tank, External Floating Roof, GOLD, 

Water/organics mixture, Welded, 

Pontoon (TK-1738, GASOLINE) 

N/A N/A 3360 kgal 7.4 MMBBL/365-day 

Gasoline (Based on 

prior MTBE production 

of 4.5 kBBL/day plus 5.8 

MMBBL/year of MTBE 

receipts through S-207 

(Grandfathered Source) 

S-78 Tank, External Floating Roof, GREEN, 

Alkylate, Welded, Pontoon (TK-1739, 

GASOLINE COMPONENT) 

N/A N/A 6804 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163] (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-79 Tank, External Floating Roof,  GOLD, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1751, GASOLINE) 

N/A N/A 5040 kgal 49.275 MMBBL/year 

combined with S-80, 82, 

83, 84, 86 and 92 

(based on 135 

kBBL/day) 

(Grandfathered Source) 

S-80 Tank, External Floating Roof, GOLD, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1752, GASOLINE) 

N/A N/A 3780 kgal 49.275 MMBBL/year 

combined with S-79, 82, 

83, 84, 86 and 92 

(based on 135 

kBBL/day) 

(Grandfathered Source) 

S-81 Tank, External Floating Roof, GOLD, 

Water/organics mixture, Welded, 

Pontoon (TK-1753, SLOP/GASOLINE) 

N/A N/A 3654 kgal 8.21 MMBBL/year 

combined with S-85, 

103 and 104 (actual) 

(Grandfathered Source) 

S-82 Tank, External Floating Roof, GOLD, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1754, GASOLINE) 

N/A N/A 3150 kgal 49.275 MMBBL/year 

combined with S-79, 80, 

83, 84, 86 and 92  

(based on 135 

kBBL/day) 

(Grandfathered Source) 

S-83 Tank, External Floating Roof,  GOLD, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1755, GASOLINE) 

N/A N/A 5040 kgal 49.275 MMBBL/year 

combined with S-79, 80, 

82, 84, 86 and 92 

(based on 135 

kBBL/day) 

(Grandfathered Source) 

S-84 Tank, External Floating Roof, GOLD, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1756, GASOLINE) 

N/A N/A 3780 kgal 49.275 MMBBL/year 

combined with S-79, 80, 

82, 83, 86 and 92  

(based on 135 

kBBL/day) 

(Grandfathered Source) 

S-85 Tank, External Floating Roof, GOLD, 

Water/organics mixture, Waste oil, 

N/A N/A 1260 kgal 8.21 MMBBL/year 

combined with S-81, 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Welded, Pontoon (TK-1757, 

SLOP/GASOLINE) 

103 and 104 (actual) 

(Grandfathered Source) 

S-86 Tank, External Floating Roof, GOLD, 

Gasoline - unleaded, Welded, 

Pontoon (TK-1758, GASOLINE) 

N/A N/A 3150 kgal 49.275 MMBBL/year 

combined with S-79, 80, 

82, 83, 84 and 92  

(based on 135 

kBBL/day) 

(Grandfathered Source) 

S-87 Tank, Internal Floating Roof, WHITE, 

Gasoline - unleaded, Welded, Pan 

(TK-1759, GASOLINE) 

N/A N/A 650 kgal  13.0  MMBBL/year 

combined with S-88, 89, 

90 and S-91 (based on 

combined total of 35.7 

kBBL/day) 

(Grandfathered Source) 

S-88 Tank, Internal Floating Roof, WHITE, 

Gasoline - unleaded, Welded, Pan 

(TK-1760, GASOLINE w/Primary and 

Secondary Seals) 

N/A N/A 307 kgal  13.0  MMBBL/year 

combined with S-87, 88, 

90 and S-91 (based on 

combined total of 35.7 

kBBL/day) 

(Grandfathered Source) 

S-89 Tank, Internal Floating Roof, 

6WHITE, Gasoline - unleaded, 

Welded, Pan (TK-1761, GASOLINE) 

N/A N/A 651 kgal 13.0 MMBBL/year 

combined with S-87, 88, 

90 and S-91 (based on 

combined total of  35.7  

kBBL/day) 

(Grandfathered Source) 

S-90 Tank, Internal Floating Roof, WHITE, 

Gasoline - unleaded, Welded, Pan 

(TK-1762, GASOLINE w/liquid 

mounted primary and secondary 

seals) 

N/A N/A 307 kgal 13.0 MMBBL/year 

combined with S-87, 88, 

89 and S-91 (based on 

combined total of  35.7  

kBBL/day) 

(Grandfathered Source) 

S-91 Tank, Internal Floating Roof, WHITE, 

Gasoline - unleaded, Welded, Pan 

(TK-1763, GASOLINE w/liquid 

mounted primary and secondary 

seals) 

N/A N/A 307 kgal 13.0 MMBBL/year 

combined with S-87, 88, 

89 and S-90 (based on 

combined total of 35.7  

kBBL/day) 

(Grandfathered Source) 

S-92 Tank, External Floating Roof, GOLD, 

Fuel - jet 'A', Welded, Pontoon (TK-

1771, JP4) 

N/A N/A 4620 kgal 49.275 MMBBL/year 

combined with S-79, 80, 

82, 83, 84, 86 & 97 

(based on 135 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

kBBL/day) 

(Grandfathered Source) 

S-97 Tank, External Floating Roof, GOLD, 

Fuel - jet 'A', Welded, Pontoon (TK-

1776, JP4) 

N/A N/A 4620 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163] (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-101 Tank, Internal Floating Roof, GOLD, 

Untreated Wastewater, Welded, 

Pan (TK-1791, w/ primary & 

secondary seals) 

N/A N/A 189 kgal 5 MMBBL/year (based 

on 400 gpm rate) (New 

Source Review) 

S-103 Tank, Internal Floating Roof, GREEN, 

Water/organics mixture, Welded, 

Pan (TK-1793 SLOP) 

N/A N/A 676 kgal 8.21 MMBBL/year 

combined with S-81, 85, 

and 104 (actual) 

(Grandfathered Source) 

S-104 Tank, External Floating Roof, GOLD, 

Organic liquid -other/not spec, 

Welded, Pontoon (TK-1795, SLOP) 

N/A N/A 3654 kgal 8.21 MMBBL/year 

combined with S-81, 85, 

and 103 (actual) 

(Grandfathered Source) 

S-105 Tank, Internal Floating Roof, GOLD, 

Organic liquid -other/not spec, 

Welded, Pontoon (TK-1796, WWTP 

SLOP) 

N/A N/A 189 kgal 690.5 kBBL/year – 

Derived from Condition 

#8771 

(Grandfathered Source) 

S-106 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1797, SLOP) 

N/A N/A 76 kgal 548 kBBL/year (actual) 

(Grandfathered Source) 

S-108 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1801, Additives) 

N/A N/A 16,800 gal 6.85 kBBL/year 

(Grandfathered Source) 

S-110 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1803, HTA) 

N/A N/A 16,800 gal 260 kBBL/year (actual) 

(Grandfathered Source) 

S-111 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1804,  HTA) 

N/A N/A 71 kgal 5300 kBBL/year (actual) 

(Grandfathered Source) 

S-112 Tank, Internal Floating Roof, GOLD, 

Organic liquid -other/not spec, 

N/A N/A 336 kgal 547.5 kBBL/year (based 

on 1.5 kBBL/day) 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Welded, Pan (TK-1805, TEL WASH) (Grandfathered Source) 

S-113 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1806, LUBRISOL) 

N/A N/A 2520 gal 85 BBL/year 

(Grandfathered Source) 

S-114 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1807, GASOLINE RED DYE) 

N/A N/A 2520 gal 85 BBL/year (actual) 

(Grandfathered Source) 

S-115 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1808, GASOLINE ORANGE DYE) 

N/A N/A 2520 gal 55 BBL/year (actual) 

(Grandfathered Source) 

Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK-

1810, CORROSION INHIBITOR) 

N/A N/A 6300 gal 200 BBL/year (actual) 

(Grandfathered Source) 

S-120 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec,(TK-

1813, METAL DEACT) 

N/A N/A 2520 gal 73 BBL/year (actual) 

(Grandfathered Source) 

S-122 Tank, Vertical Fixed Roof, GOLD, 

Organic liquid -other/not spec, (TK 

1814, ADDITIVES) 

N/A N/A 2540 gal 85 BBL/year 

(Grandfathered Source) 

S-124 Tank, Vertical Fixed Roof, GOLD, 

Paraffins - C3+, (TK-1735, 

PENTANES) 

N/A N/A 3360 kgal  3.28 MMBBL/year 

(average of 9.0 

kBBL/day) 

(Grandfathered Source) 

S-129 Loading, Ship, Ship, 7 Loading Arms 

(Total) and 3 Loading Arms 

(Gasoline), Multi-liquid, Unknown fill 

(Crude / Product Dock (renamed July 

1995)) 

Continental 

EMSCO 

Loading arms 

4 – CEHMA-10; 

3 – CEHMA-6 

240 kBBL/day 

(based on 

10kBBL/hour) 

9.39 MMBBL/year 

gasoline loaded 

(average of 25.7 

kBBL/day) 

(Condition 1709, Part 

1.b) 

(New Source Review) 

S-131 Storage, Refinery sludge, (WASTE 

WATER SLUDGE TANK TK-2069) 

N/A N/A  29 MM gal/12-month 

Derived from Condition 

#8771 

(Grandfathered Source) 

S-132 Storage, Caustic waste, (Tk 2711, 

SPENT CAUSTICS) 

N/A N/A  325 kBBL/year 

(Grandfathered Source) 

S-133 Storage, Acid - waste, (TK 2712, 

SPENT ACID) 

N/A N/A   219 kBBL/year 

(average of 600 

BBL/day) 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

(Grandfathered Source) 

S-134 Storage, Caustic waste, (TK 2713, 

SPENT CAUSTIC SURGE) 

N/A N/A  207 kBBL/year 

(Grandfathered Source) 

S-143 Removed from service      

S-150 Refinery waste water, (PST- 2051, 

PRIMARY SLUDGE THICKENER) 

N/A N/A  3.19 MMBBL/year feed 

(design basis of 255 

gpm) 

(Grandfathered Source) 

 

S-151 Wastewater storage - ponds, 

Stormwater and process water, 

(Wastewater Equalization Pond) 

N/A N/A  S-151 contains diverted 

process/stormwater. 

Very low  

concentrations of HC 

bearing compounds 

would be detected in 

this water.  For the 

most part these ponds 

are dry.  No throughput 

limits would be 

applicable 

(Grandfathered Source) 

S-154 Refinery sour waste water (WASTE 

WATER BIOXIDATION UNIT 2053A) 

N/A N/A S-154, 155 and 

169 Combined 

throughput limit 

of 89.1 kBBL/day 

(average of 2600 

gpm) 

32.5 MMBBL/year 

combined with S-155 

and 169 (average of 

2600 gpm) 

(Grandfathered Source) 

S-155 Refinery sour waste water, (WASTE 

WATER BIOXIDATION UNIT 2053B) 

N/A N/A S-154, 155 and 

169 Combined 

throughput limit 

of 89.1 kBBL/day 

(average of 2600 

gpm 

32.5 MMBBL/year 

combined with S-154 

and 169 (average of 

2600 gpm) 

(Grandfathered Source) 

S-156 Wastewater storage - ponds, 

(WASTE WATER RETENTION POND) 

N/A N/A  S-156 contains diverted 

process/stormwater. 

Very low 

concentrations of HC 

bearing compounds 

would be detected in 

this pond.  For the most 

part these ponds are 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

normally dry.  No 

throughput limits apply 

(Grandfathered Source) 

S-157 Storage, Sulfur, (SULFUR STORAGE 

PIT AT SULFUR PLANTS) 

N/A N/A 480 short 

tons/day , daily 

maximum 

(Condition 20820, 

Part 44)  

175,200 short tons/year 

(Condition 20820, Part 

44) (New Source 

Review) 

S-158 Tank, Vertical Fixed Roof, GOLD, 

Perchloroethylene (PERC), 7 ft 

diameter (TK 2902) 

N/A N/A 2300 gal 30 kgal/12-month 

(PERC) 

(Condition #9584) 

(New Source Review) 

S-159 Other petroleum products; Other, 

Lube oil, (S.G.701 & G.T.701 Lube Oil 

Reservoir) 

Custom N/A 410.4 kgal/day 

(average. of 17.1 

kgal/hour) 

149.8 MMgal/year 

(based on 410.4 

kgal/day)  

(Grandfathered Source) 

S-160 Other petroleum products; Other, 

Lube oil, 7 days/wk, 24 hours/day, 2 

wks/year (SEAL OIL SPARGER FOR 

COMPRESSOR C1031) 

Custom N/A 38.4 kgal/day 

(average. of 1.6 

kgal/hour) 

14.0 MMgal/year 

(based on 38.4 

kgal/day) 

(Grandfathered Source) 

S-161 Separator - oil/water, Waste water, 

(OILY WATER SEWER PIPELINE) 

N/A N/A  Throughput limit not 

prudent for sewer 

system which handles 

both oily water and 

stormwater 

(Grandfathered Source) 

S-163 Tank, External Floating Roof,  GOLD, 

Waste oil, Gasoline - unleaded, 

Welded, Pontoon (TK 1732, 

GASOLINE COMPONENT) 

N/A N/A 3780 kgal 62.8 MMBBL/year 

[combined limit for 

Facility B5574 source S-

74 and Facility B2626 

sources S-63, 73, 75, 76, 

78, 97 and 163] (based 

on combined total of 

172.1 kBBL/day) 

(Grandfathered Source) 

S-165 GDF, vehicle, non-retail-fee, balance 

(Phase 2), 2 tanks, 1 exempt nozzle, 

1 gasoline nozzle (GDF #6764) 

Nozzle: 

Gilbarco 

Balance 

System: Emco 

Wheaton 

Nozzle: 625-100 

Balance System: 

#A3003 

 111 kGal/year 

(Condition 22323) 

(New Source Review) 

S-167 Other petroleum products; Other, N/A N/A 25.1 kgal/day 9.15 MMgal/year 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Oil - non-fuel, other/not spec, 6.6 

tons/hour max, 7 days/wk, 24 

hours/day, 50 wks/year (Seal Oil 

Sparger for Compressor C-401) 

(average. of 17.4 

gpm) 

(based on 25.1 

kgal/day) 

(Grandfathered Source) 

S-168 Other petroleum products; Other, 

Paraffins - C3+, 1.7 N/A/hour max, 7 

days/wk, 24 hours/day, 50 wks/year 

(SEAL OIL SPARGER FOR 

COMPRESSOR C-2901) 

N/A N/A  

21.6 kgal/day 

(average of 15 

gpm) 

7.9 MMgal/year (based 

on 21.6 kgal/day) 

(Grandfathered Source) 

S-169 Other process/not specified, 

Refinery waste water, 1.25 thou 

barrels/hour max, 7 days/wk, 24 

hours/day, 52 wks/year (Third 

Bioxidation Unit) 

Custom N/A S-154, 155 and 

169 Combined 

throughput limit 

of 89.1 kBBL/day 

(average of 2600 

gpm) 

32.5 MMBBL/year  

combined with S-154 

and 155 (based on 89.1 

kBBL/day) 

(New Source Review) 

S-173 Process Heater/Furnace, Refinery 

make gas (RMG) (Coker Steam 

Superheat Furnace F-902) 

Burners: John 

Zink 

PVYD SF 16 (or 

equivalent) 

5.28 ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum firing 

rate of 

20MMBTU/hour 

(HHV)) 

(Regulation 9, 

Rule 10 

Compliance Plan) 

1.93  MMtherms/year 

(throughput is based on 

an demonstrated actual 

hourly maximum firing 

rate of 20 

MMBTU/hour (HHV)) 

(New Source Review) 

S-174 Material Handling/Miscellaneous, 

Lime, (TK 2321, Lime Slurry) 

N/A N/A 75 tons/day 4,562.5 tons/year 

(New Source Review) 

S-175 Material Handling/Miscellaneous, 

Lime, (TK 2322, Lime Slurry) 

N/A N/A 75 tons/day 4,562.5 tons/year 

(New Source Review) 

S-176 Material handling - other/not, Salt, 

(TK 2325, Brine Saturator) 

Scienco (or 

equivalent) 

N/A 50 tons/day 600 tons/year 

(New Source Review) 

S-177 Removed from Service      

S-180 Removed from Service      

S-188 Separator - oil/water, Waste water, 

(Oil/Water/Sediment Separator) 

WEMCO Pacesetter 24 kBBL/day 

(permit limit) 

 8.76 MMBBL/year 

(permit limit) 

(New Source Review) 

S-189 Separator - oil/water, Waste water, 

(Induced Static Flotation Cell) 

L’eau Claire 

Int’l 

75x 24 kBBL/day 

(permit limit) 

8.76 MMBBL/year 

(permit limit) 

(New Source Review) 



Facility Name: Valero Refining Co.-CA 

Permit for Facility #: B2626 

 

II. Equipment 
 

 25 Revision date: April 30, 2013 

 

Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-193 Other petroleum products; Other, 

Waste water (TK 2027, Diversion) 

N/A N/A  37.5 MMBBL/year 

combined with S-196  

(total of 3000 gpm) 

(New Source Review) 

S-194 Separator - oil/water, Waste water, 

(Oil/Water/Sediment Separator 

#2006) 

WEMCO Pacesetter 102.9 kBBL/day 

combined with S-

195 

37.5 MMBBL/year 

combined with S-195 

(total of 3000 gpm) 

(New Source Review) 

S-195 Separator - oil/water, Waste water 

(Oil/Water/Sediment Separator 

#2056) 

WEMCO Pacesetter 102.9 kBBL/day 

combined with S-

194 

37.5 MMBBL/year 

combined with S-194 

(total of 3000 gpm) 

(New Source Review) 

S-196 Other petroleum products; Other, 

Waste water (TK 2077, Diversion) 

N/A N/A  37.5 MMBBL/year 

combined with S-193 

(total of 3000 gpm) 

(New Source Review) 

S-197 Separator - oil/water, Waste water 

(Induced Static Flotation Cell #2007) 

L’eau Claire 

Int’l 

unknown 102.9 kBBL/day 

combined with S-

198 

37.5 MMBBL/year 

combined with S-198 

(total of 3000 gpm) 

(New Source Review) 

S-198 Separator - oil/water, Waste water 

(Induced Static Flotation Cell #2057) 

L’eau Claire 

Int’l 

unknown 102.9 kBBL/day 

combined with S-

197 

37.5 MMBBL/year 

combined with S-197 

(total of 3000 gpm) 

(New Source Review) 

S-199 Other petroleum products; Other, 

Oil/water mixture, (Oil Collection 

Drum D-2055) 

N/A N/A 1300 gal 41.7 kBBL/year (based 

on 200 gal/hour) 

(New Source Review) 

S-200 Other petroleum products; Other, 

Oil/water mixture, (Collection Drum 

D-2056) 

N/A N/A 2300 gal 2.50 MMBBL/year 

(design basis of 200 

gpm) 

(New Source Review) 

S-202 Loading, Truck, 1 Loading Arm 

(Total), Crude oil, 

Bottom/Submerged fill (Vacuum 

Truck Loading from Tank (S-131)) 

N/A N/A 79.5 kgal/day 29 MMgal/year  

Derived from Condition 

#8771 

(New Source Review) 

S-205 Other petroleum products; Other, 

Waste water (Surge Tank #2026) 

N/A N/A  37.5 MMBBL/year 

combined with S-206 

(total of 3000 gpm) 

(New Source Review) 

S-206 Other petroleum products; Other, 

Waste water (Surge Tank #2076) 

N/A N/A  37.5 MMBBL/year 

combined with S-205 
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Table II A - Permitted Sources 

Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

(total of 3000 gpm) 

(New Source Review) 

S-207 Tank, External Floating Roof, GOLD, 

Mogas/Components, Welded, 

Pontoon (Tk 1740) 

N/A N/A 14,700 kgal 16.9364 MMBBL/365-

day 

(mogas/components) 

(Condition #10797) 

(New Source Review) 

and MTBE Phaseout 

Application 2035 

S-208 Other, Petroleum products - 

other/not spec, (Coker Feed Drum 

D-920) 

N/A N/A  29 MMgal/12-month 

(Condition #8771) 

(New Source Review) 

S-209 Loading, Truck, 5 Loading Arms 

(Total), Bottom/Submerged fill 

Ethanol service. 

N/A “Dry-break” 

nozzles 

 6,620 trucks/12-month 

(Condition #9296) 

(New Source Review)  

S-210 Tank, Internal Floating Roof, - UN, 

Ethanol, Welded (TK-1820) 

N/A N/A 630 kgal  1,303 kBBL  ethanol/ 

rolling 12-month 

(Condition #9296) 

(New Source Review)  

S-211 Alkylate Debutanizer T-4302 (in 

former MTBE unit) 

N/A N/A 22.8 kBBL/day 

alkylate (limit 

based on S-1007 

capacity.) 

8.32 MMBBL/year 

(based on 22.8 

kBBL/day alkylate) 

(New Source Review) 

and MTBE Phaseout 

Application 2035 

S-220 Combustion, Furnace - Other, 

Refinery make gas (RMG) (F-4460 

Hot Oil Furnace) 

Custom N/A 84.24 

ktherms/day 

(daily capacity is 

based on an 

demonstrated 

actual hourly 

maximum rate of 

351 

MMBTU/hour) (9-

10 Compliance 

Plan) 

28.908 MMtherms/365-

day 

(Condition #10574, Part 

29), Superseded by 

Condition 24197, Part 

29, effective upon 

startup of S-1061 and S-

1062 

(New Source Review) 

S-227 Tank, Vertical Fixed Roof, GOLD, 

Multi-liquid, (C5/Heartcut/Mogas 

Component Storage Tank) 

N/A N/A 7350 kgal  3.14 MMBBL/year 

(average. of 8.6 

kBBL/day) 

 (New Source Review) 
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Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 
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grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-236 Product Sulfur Tank 1901  N/A N/A 480 short 

tons/day , daily 

maximum 

(Condition 20820, 

Part 44) 

  175,200 short 

tons/year (based on 

480 short tons/day) per 

Condition 20820, Part 

44  

(New Source Review) 

S-237 BOILER-SG1032 Babcock & 

Wilcox; 

Burners: Todd 

Type D; 

Burners: 

Veriflame SV925 

IGO 

75.60 

ktherms/day 

average of  315 

MMBTU/hour 

(Condition 

#16027-19) 

25.0536 MMtherms in 

any 365 consecutive 

day period (average of 

286 MMBTU/hour) 

(Condition #16027-18) 

(New Source Review) 

S-239 Crude/Product dock Sump (TK-1918) N/A N/A 3100 gal 360 kgal/year 

(Condition 18422, Part 

1) 

(New Source Review) 

S-241 Emergency Diesel Engine for Crude 

Field Firewater Pump, (P-2602) 

Cummins NT-855-FS, 230 

HP 

 <34 hours/year 

reliability-related 

activities 

(Grandfathered Source) 

S-242 Emergency Diesel Engine for Dock 

Firewater Pump (P-2607B) 

Cummins NT855-F3, 340 

HP 

 <34 hours/year 

reliability-related 

activities 

(Grandfathered Source) 

S-243 Emergency Diesel Engine for Control 

Room Standby Power (DG-5101) 

Detroit  Diesel Series 92,  Model 

8163-7405, 1095  

HP 

 <20 hours/year 

reliability-related 

activities (Condition 

24375, Part 1) 

(New Source Review) 

S-247 F-5401 Reactor Charge Heater, ULSD 

Unit 

Burners: 

Callidus 

CUBL-W 21.95 MMBtu/hr 

(Condition 22949, 

Part 16) 

192,282 MMBTU/year 

(365 day consecutive 

period) 

(Condition 22949, Part 

16) 

(New Source Review) 

S-248 F-5402 Stripper Reboiler Heater, 

ULSD Unit 

Burners: 

Callidus 

CUBL-W 35.10 MMBtu/hr 

(Condition 22949, 

Part 16) 

307,476 MMBTU/year 

(365 day consecutive 

period) 

(Condition 22949, Part 

16) 

(New Source Review) 
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Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 

grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-251 Emergency Diesel Engine, DG-5301 

for Administrative Building Standby 

Power  

Cummins QSL9-G3 NR3, 

399 HP 

 < 50 hours/year 

reliability-related 

activities  

(Condition 24309, Part 

1) 

 (New Source Review) 

S-252 Diesel Engine Driving Fire Pump for 

Raw Water Break Tank TK-2401 

Caterpillar Model C18, 600 

BHP 

 < 50 hours/year 

reliability-related 

activities (Condition 

24310, Part 5) 

 (New Source Review) 

S-1002 Hydrotreating/hydrofining, Diesel 

oil, (DIESEL HYDROFINER) 

N/A N/A 14.0 kBBL/day 

feed (design  

safety valve limit) 

5.1 MMBBL/year feed 

(14.0 kBBL/day) 

(Grandfathered Source) 

S-1003 Hydrocracking, Distillate oil, 7 

days/wk, 24 hours/day, 48 

weeks/year (HYDROCRACKER) 

N/A N/A   44.0 kBBL/day, 

daily maximum 

(Condition 20820, 

Part 53)   

 40.0 kBBL/day, annual 

average)   (Condition 

20820, Part 53)   

(New Source Review) 

S-1004 Catalytic reforming, Reformate, 

(CATALYTIC REFORMER-(PFR)) 

N/A N/A 39.8 kBBL/day 

(Condition 20820, 

Part 55) 

 14.5 MMBBL/year feed 

(based on 39.8 

kBBL/day)  (Condition 

20820, Part 55)  

(New Source Review) 

S-1005 Hydrotreating/hydrofining, Gas oil, 

(CAT. FEED HYDROFINER) 

N/A N/A 41.4 kBBL/day 

feed (design feed 

pump) 

15.1 MMBBL/year (41.4 

kBBL/day) 

(Grandfathered Source) 

S-1006 Distillation - crude, Crude oil, 

(CRUDE UNIT WITH 55E6 BTU/hour 

HEAT EXCHANGER) 

N/A N/A 180 kBBL/day, 

daily maximum  

(Condition 20820, 

Part 50) 

60.2 MMBBL/year 

(based on 165 

kBBL/day, annual 

average) ( Condition 

20820, Part 50)  

(New Source Review) 

S-1007 Alkylation, Alkylate, (ALKYLATION 

UNIT) 

N/A N/A 22.8 kBBL/day  

(limit based on 

A/N 3782) 

8.32 MMBBL/year 

(based on 22.8 

kBBL/day per A/N 3782) 

(New Source Review) 

S-1008 Hydrotreating/hydrofining, Gasoline 

- leaded, Gasoline - unleaded, 

(GASOLINE HYDROFINER) 

N/A N/A 35.0 kBBL/day 

feed (unit 

hydraulic limit) 

12.8 MMBBL/year feed 

based on a design rate 

of 35.0 kBBL/day. 

(Grandfathered Source) 

S-1009 Hydrotreating/hydrofining, Fuel - jet N/A N/A 17.9 kBBL/day 6.5 MMBBL/year feed 
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grandfathered sources function as reporting thresholds as described in Standard Condition J. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

'A', (JET FUEL HYDROFINER) feed (design 

safety valve limit) 

(17.9 kBBL/d) 

(Grandfathered Source) 

S-1010 Hydrogen manufacturing, Refinery 

make gas (RMG), (HYDROGEN 

PLANT) 

N/A N/A 164 MMscf/day 

combined product 

hydrogen from 

both A and B 

trains (CFP duty 

permit limit), 

Superseded by 

190 MMscf/day, 

daily maximum 

combined product 

hydrogen from A 

or B train and S-

1062 (Condition 

20820, Part 57) 

upon startup of S-

1062 Hydrogen 

Plant 

59,900 MMscf/year 

combined product H2 

(164 MMScf/day) 

(Grandfathered 

Source), Superseded by 

69,350 MMscf/year 

combined product 

hydrogen from A or B 

train and S-1062 (based 

on 190 MMscf/day) 

(Condition 20820, Part 

57), upon startup of S-

1062 Hydrogen Plant  

(New Source Review) 

S-1011 Hydrotreating/hydrofining, Refinery 

feedstock -other/not spec, (HEAVY 

CAT NAPHTHA HYDROFINER) 

N/A N/A 25.0 kBBL/day  

(design safety 

valve  limit) 

9.1 MMBBL/year (25.0 

kBBL/day) 

(Grandfathered Source) 

S-1012 Feedstock; Other/not specified, 

Petroleum products -other/not spec, 

(Dimersol Unit) 

N/A N/A   7 kBBL/day feed 

(Condition 20820, 

Part 59)  

 2.555 MMBBL/year 

(based on 7 kBBL/day) 

(Condition 20820, Part 

59)  

(New Source Review) 

S-1013 Tank, Pressure, YELLOW, Hexane, 

Organic liquid -other/not spec,  

(Dimersol Unit - (D2720)  EADC 10.0 

kgal Tank) 

N/A N/A 10 kgal 2.84 kBBL/year (design 

pump limit) 

 (New Source Review) 

S-1014 Feedstock; Other/not specified, (Cat 

Light Ends Process Unit) 

N/A N/A 90.0 kBBL/day 

total feed (design 

limit) 

32.8 MMBBL/year total 

feed (90.0 kBBL/day) 

(Grandfathered Source) 

S-1020 Distillation - other, Refinery 

feedstock -other/not spec, 100 thou 

barrels/day max, (Heartcut Tower) 

N/A N/A 100 kBBL/day 36.5 MMBBL/year 

(based on 100 

kBBL/day) 

(New Source Review) 

S-1021 Hydrotreating/hydrofining, Refinery 

feedstock -other/not spec, 100 thou 

barrels/day max, (Heartcut 

Saturation Unit) 

N/A N/A 100 kBBL/day 36.5 MMBBL/year 

(based on 100 

kBBL/day) 

(New Source Review) 
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S-# Description Make or 

Type 

Model Capacity Throughput 

S-1022 Distillation - other, Refinery 

feedstock -other/not spec, 100 thou 

barrels/day max, (Cat. Reformer T-

90 Tower) 

N/A N/A 100 kBBL/day 36.5 MMBBL/year 

(based on 100 

kBBL/day) 

(New Source Review) 

S-1023 Distillation - other, Refinery 

feedstock -other/not spec, 100 thou 

barrels/day max, (Cat. Naphtha T-90 

Tower) 

N/A N/A 100 kBBL/day 36.5 MMBBL/year 

(based on 100 

kBBL/day) 

(New Source Review) 

S-1024 Hydrotreating/hydrofining, Refinery 

feedstock -other/not spec, 24 thou 

barrels/ day max, (Light Cat. 

Naphtha Hydrotreater) 

N/A N/A 24 kBBL/day 8.76 MMBBL/year 

(based on 24 kBBL/day)  

(New Source Review) 

S-1026 Distillation - other, Refinery 

feedstock -other/not spec, 100 thou 

barrels/day max, (C5/C6 Splitter) 

N/A N/A 100 kBBL/day 36.5 MMBBL/year 

(based on 100 

kBBL/day) 

(New Source Review) 

S-1027 Pentane Rail Car Loading Rack N/A N/A 22,500 bbls/day  

8.2125 MM Bbl/year 

Condition #17835 

(New Source Review) 

S-1030 Combustion Turbine Generator 

(Refinery Fuel Gas and/or Natural 

Gas Fired) 

General 

Electric 

LM 6000 500 MMBTU/hour 6,351,000 MMBTU/year 

(combined S-1030 &  

S-1031) 

(New Source Review) 

S-1031 Heat Recovery Steam Generator N/A Duct Burner 

Supplemental 

Firing System 

310 MMBTU/hour 6,351,000 MMBTU/year 

(combined S-1030 &  

S-1031) 

(New Source Review) 

S-1034 Deisobutanizer, Butamer Unit  

(T-4801) 

N/A N/A 5 kBBL/day, daily 

average IC4 

production rate 

(Condition 24080, 

Part 3)  

1,825 kBBL/year  IC4 

production rate 

(Condition 24080, Part 

3) (New Source Review) 

S-1035 Reactor Effluent Stripper, Butamer 

Unit (T-4802) 

N/A N/A N/A – Capacity of 

S-1035 

represented by 

Deisobutanizer, 

Butamer Unit, S-

1034 (Condition 

24080, Part 3) 

N/A – Capacity of S-

1035 represented by 

Deisobutanizer, 

Butamer Unit, S-1034 

(Condition 24080, Part 

3)(New Source Review) 

S-1036 Stripper Tower, ULSD Unit (T-5401) Pressure N/A 25 kBBL/day, daily 9.1 MMBBL/year (based 
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Each of the following sources has been issued a permit to operate pursuant to the requirements of BAAQMD Regulation 2, 

Permits. The capacities in this table are the maximum allowable capacities pursuant to 2-1-301.  Throughput limits for 
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S-# Description Make or 

Type 

Model Capacity Throughput 

Vessel, Tower average 

(Condition 22949, 

Part 20)  

on 25 kBBL/day, daily 

average)  

(New Source Review) 

S-1047 Tank, External Floating Roof, Crude 

Oil (TK-1707) 

N/A N/A 27,300 kgals 62.6 MM MMBBL/year, 

combined with S-57 

through S-62 at Facility 

B5574, and S-1048 

(based on 171.5 

kBBL/day, annual 

average) (Condition 

20820, Part 32)  

(New Source Review)  

S-1048 Tank, External Floating Roof, Crude 

Oil (TK-1708) 

N/A N/A 27,300 kgals 62.6 MM MMBBL/year, 

combined with S-57 

through S-62 at Facility 

B5574, and S-1047 

(based on 171.5 

kBBL/day, annual 

average) (Condition 

20820, Part 32)  

(New Source Review)  

S-1049 Reactor, N-Butane Conversion, 

Butamer Unit 

(R-4803A) 

N/A N/A N/A –  Capacity of 

S-1049 

represented by 

Deisobutanizer, 

Butamer Unit, S-

1034 (Condition 

24080, Part 3)   

N/A – Throughput of S-

1049 represented by 

Deisobutanizer, 

Butamer Unit, S-1034 

(Condition 24080, Part 

3)  New Source Review) 

S-1050 Reactor, N-Butane Conversion, 

Butamer Unit 

(R-4803B) 

N/A N/A N/A –  Capacity of 

S-1049 

represented by 

Deisobutanizer, 

Butamer Unit, S-

1034 (Condition 

24080, Part 3)  

N/A –  Capacity of S-

1049 represented by 

Deisobutanizer, 

Butamer Unit, S-1034 

(Condition 24080, Part 

3)  (New Source 

Review)  

S-1051 Diolefin Reactor, ULSD Unit  (R-

5401) 

Pressure 

Vessel, 

Reactor 

N/A 25 kBBL/day, daily 

average 

(Condition 22949, 

Part 21)  

9.1 MMBBL/year (based 

on 25 kBBL/day, daily 

average)  

(New Source Review) 

S-1052 Hydrotreating Reactor, ULSD Unit 

(R-5402) 

Pressure 

Vessel, 

Reactor 

N/A 25 kBBL/day, daily 

average 

(Condition 22949, 

9.1 MMBBL/year (based 

on 25 kBBL/day, daily 

average)  
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S-# Description Make or 

Type 

Model Capacity Throughput 

Part 21)  (New Source Review) 

S-1058 Feedstock. Other/not specified, 

(Virgin Light Ends Process Unit) 

N/A N/A 65 kBBL/day 19.7 MMBBL/year total 

feed (54 kBBL/day) 

(Grandfathered Source) 

S-1059 Industrial Boiler - Other, Carbon 

monoxide, Refinery make gas (RMG) 

(PROCESS FURNACE, CRUDE 

PREHEAT, F-105) 

N/A NA 529 MMBtu/hr 4,634,400 MMBtu/year 

(Condition 20820, Part 

71)  

(New Source Review) 

S-1060 Industrial Boiler - Other, Carbon 

monoxide, Refinery make gas (RMG) 

(PROCESS FURNACE, CRUDE 

PREHEAT, F-106) 

N/A NA 259 MMBtu/hr 2,268,840 MMBtu/year 

(Condition 20820, Part 

71)  

(New Source Review) 

S-1061 Furnace - Other, Refinery make gas 

(RMG) (Hydrogen Reformer Furnace, 

F-5501) 

N/A Low NOx Burners 980 MMBtu/hr 

(Condition 20820, 

Part 18.2) 

8,584,800 MMBtu/year 

(Condition 20820, Part 

18.1) 

(New Source Review) 

S-1062 Hydrogen Unit with Pressure Swing 

Adsorption (PSA) 

N/A  190 MMscf/day 

combined product 

hydrogen with S-

1010 A or B train 

(Condition 20820, 

Part 57)  

69,350 MMscf/year 

combined product 

hydrogen with S-1010 A 

or B (based on 190 

MMscf/day) (Condition 

20820, Part 57)  

(New Source Review) 

S-1063 Alkylation Hydrogenator Guard 

Beds,   

F-4301 and R-4301A/B 

N/A N/A 20 kBBL/day (limit 

based on A/N 

22082)  

7.3 MMBBL/year (limit 

based on A/N 22082) 

(New Source Review) 

 

 

Table II B - Exempt Sources 

Each of the following sources has been issued an exemption pursuant to the provisions of  

BAAQMD Regulation 2, Rule 1. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-64 Tank, External Floating Roof, GREEN, Gas oil, 

Welded, Pontoon (TK-1712, GAS OIL) 

N/A N/A 13524 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-65 Tank, Vertical Fixed Roof,  ALUMSP, Distillate 

oil,  (TK-1713, RESID) 

N/A N/A 5250 kgal Exempt 

(Regulation 2-1-

123.3.2) 
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S-# Description Make or 

Type 

Model Capacity Throughput 

S-66 Tank, External Floating Roof,  Distillate oil,  

Welded, Pontoon (TK-1714, GAS OIL) 

N/A N/A 8400 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-69 Tank, Vertical Fixed Roof, ALUMSP, Distillate 

oil, Gas oil, (TK-1717, RESID) 

N/A N/A 5250 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-70  Deleted.  Removed from permit in March 

2007.  Ownership transferred to Facility 

B5574. 

    

S-71  Deleted.  Removed from permit in March 

2007.  Ownership transferred to Facility 

B5574. 

    

S-93 Tank, Vertical Fixed Roof,  GREEN, Fuel - jet 

'A',  (TK-1772, JP5) 

N/A N/A 4620 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-94 Tank, Vertical Fixed Roof, GREEN, Fuel - jet 

'A', (TK-1773, JP5) 

N/A N/A 1050 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-95 Tank, Vertical Fixed Roof, GOLD, Distillate oil, 

(TK-1774, DIESEL) 

N/A N/A 3150 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-96 Tank, Vertical Fixed Roof, GOLD, Distillate oil, 

(TK-1775, DIESEL) 

N/A N/A 3150 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-98 Tank, Vertical Fixed Roof, WHITE, Distillate 

oil, (TK-1777, DIESEL) 

N/A N/A 651 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-99 Tank, Vertical Fixed Roof, GREEN, Fuel - jet 

'A', (TK-1778, ETFA) 

N/A N/A 2373 kgal Exempt(Regulation 

2-1-123.3.2) 

S-100  Tank, Vertical Fixed Roof, GREEN, Fuel - jet 

'A', (TK-1779, ETF-A) 

N/A N/A 2373 kgal Exempt(Regulation 

2-1-123.3.2) 

S-107  Tank, Vertical Fixed Roof, GOLD, Distillate oil, 

(TK-1798, DIESEL (FUEL OIL)) 

N/A N/A 4410 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-109  Tank, Vertical Fixed Roof, GOLD, Organic 

liquid -other/not spec, (TK-1802, GASOLINE 

ANTI-OXIDANT) 

N/A N/A 16,800 gal Exempt-additive  

S-116  Tank, Vertical Fixed Roof, GOLD, Organic 

liquid -other/not spec,  (TK-1809, PETROX) 

N/A N/A 39 kgal Exempt-additive 

S-118  Tank, Vertical Fixed Roof, GOLD, Organic 

liquid -other/not spec, (TK-1811, AO33) 

N/A N/A 17 kgal Exempt-additive 

S-119  Tank, Vertical Fixed Roof, GOLD, Organic 

liquid -other/not spec, (TK-1812, ANTI-ICE) 

N/A N/A 16,800 gal Exempt-additive 
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BAAQMD Regulation 2, Rule 1. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-121  Tank, Vertical Fixed Roof,  GOLD, Organic 

liquid -other/not spec, (D-807, POLYSULFIDE 

DRUM) 

N/A N/A 6468 gal Exempt-additive 

S-123  Tank, Vertical Fixed Roof, GOLD, (TK-1794,) 

Diesel Red Dye 

N/A N/A 8400 gal Exempt 

(Regulation 2-1-

123.3.2) 

S-127  Loading, Motor Vehicle, Motor Vehicle 

Refueling Station, 1 Loading Arms (Total) and 

0 Loading Arms (Gasoline), Distillate oil, 

Bottom/Submerged fill (DIESEL DISPENSER, 

SERVICES BLDG AREA) 

Gilbarco 

Loading 

Arm 

625-100  Exempt 

(Regulation 2-1-

123.3.2) 

S-140 Tank, Vertical Fixed Roof,  YELLOW, Alcohol - 

amine, (TK 1204, MEA INVENTORY) 

N/A N/A 10600 gal Exempt 

(Regulation 2-1-

123.3.2) 

S-142 Tank, Vertical Fixed Roof, YELLOW, Fresh 

Caustic, TK-103 

N/A N/A 7 kgal Exempt 

(Regulation 2-1-

123.2) 

S-145 Tank, Vertical Fixed Roof, YELLOW, Alcohol - 

amine, (TK 1201, – MDEA ACCUMULATOR 

(20% SOLUTION)) 

N/A N/A 47 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-171 Tank, Vertical Fixed Roof,  YELLOW 

Out of Service 

N/A N/A 500 gal Exempt 

S-180 Tank, Vertical Fixed Roof,  WHITE, 

Out of Service 

N/A N/A 3 kgal Exempt 

S-185 Tank, Vertical Fixed Roof, UN, Organic liquid -

other/not spec, (Cationic Polymer Tank) 

N/A N/A 5 kgal Exempt 

(Regulation 2-1-

123.3.2) 

S-192 Other petroleum products; Other, Waste 

water (TK2052, Thickener) 

N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

S-201 Loading, Truck, 1 Loading Arm (Total), Waste 

water, Bottom/Submerged fill (Vacuum Truck 

Loading from Thickener Tank (S-192)) 

N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

 

S-214 Process drain - w/o controls, Waste water - 

(BIOX Aerator for Stripped Sour Water) 

N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

S-215 Process drain - w/o controls, Waste water - 

(BIOX Clarifier for Stripped Sour Water) 

N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

S-217 Tank, Vertical Fixed Roof, BLACK, Refinery 

sludge, (WWTP Sludge Tank) 

N/A N/A 22 kgal Exempt 

(Regulation 2-1-

123.2) 
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BAAQMD Regulation 2, Rule 1. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

S-218 Tank, Vertical Fixed Roof, BLACK, Refinery 

sludge, (WWTP Sludge Tank) 

N/A N/A 22 kgal Exempt 

(Regulation 2-1-

123.2) 

S-219 Tank, Vertical Fixed Roof, BLACK, Refinery 

sludge, (WWTP Sludge Tank) 

N/A N/A 22 kgal Exempt 

(Regulation 2-1-

123.2) 

S-230 TK-4460 Dowtherm Storage Tank N/A N/A  Exempt 

(Regulation 2-1-

123.3.2) 

S-231 Aqueous Ammonia Storage Drum N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

S-238 BIOX Aerator for stripped sour water TK-2083 N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

S-244 Tank, Vertical Fixed Roof, YELLOW, Aqueous 

Cationic Polymer Solution Tank TK-2317 

N/A N/A 5500 gallons Exempt 

(Regulation 2-1-

123.3.3) 

S-245 Membrane Filtration Unit Zenon ZeeWeed 

MBR 

400 gpm Exempt 

(Regulation 2-1-

123.2) 

S-249 Manifolded Demulsifier Totes – OM13 (4 

totes for P101’s) 

N/A N/A 2,200 gal total (550 

gal each) 

Exempt 

(Regulation 2-1-

123.3.2) 

S-250 Manifolded Demulsifier Totes - Dock (3 totes) N/A N/A 790 gal total (2@230 

gal, 1@330 gal) 

Exempt 

(Regulation 2-1-

123.3.2) 

S-1019 Other petroleum products; Other (Laboratory 

Sample Waste Sinks) 

N/A N/A  Exempt 

S-1046 Desalter Custom N/A  Exempt 

(Regulation 2-1-

103) 

S-32000 Combustion, Minor Sources,  Natural gas 

(MINOR SOURCES) 

N/A N/A  Pilot gas to 

combustion 

devices, excluding 

flares - Exempt 

S-32100 Refinery vacuum products (Fugitive Sources - 

Vacuum Producing Systems) 

N/A N/A  Exempt 

S-32101 Refinery process vessels (Fugitive Sources – 

Process Vessel Depressurization) 

N/A N/A  Exempt 

S-32102 Refinery valves/flanges (Fugitive Sources – 

Valves and Flanges) 

N/A N/A  Exempt 

S-32103 Refinery pumps/compressors (Fugitive N/A N/A  Exempt 



Facility Name: Valero Refining Co.-CA 

Permit for Facility #: B2626 

 

II. Equipment 
 

 36 Revision date: April 30, 2013 

 

Table II B - Exempt Sources 

Each of the following sources has been issued an exemption pursuant to the provisions of  

BAAQMD Regulation 2, Rule 1. 

 

S-# Description Make or 

Type 

Model Capacity Throughput 

Sources - Pumps & Compressor Seals) 

S-32104 Refinery pressure relief valve (Fugitive 

Sources - Pressure Relief Valves) 

N/A N/A  Exempt 

S-32105 Refinery process drains (Fugitive Sources – 

Process Drains) 

N/A N/A  Exempt 

S-32110 Refinery flaring/blowdown (Process Gas 

(Combustion) Emissions from Flares and 

Blowdown Systems) 

N/A N/A  Exempt 

None TK-1730 Flushing Oil Tank N/A N/A  Exempt 

None TK-1721 LPG Sphere N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None TK-1722 LPG Sphere N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None TK-1723 LPG Sphere N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None TK-1724 LPG Sphere N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None TK-1725 LPG Sphere N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None TK-1726 Refrigerated Butane Tank N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None D-1907 Methyl Mercaptan Odorant Tank, 

pressure tank 

N/A N/A  Exempt 

(Regulation 2-1-

123.3.1) 

None D-3905 A/B Anhydrous Ammonia Drums N/A N/A  Exempt  

None LPG Truck Loading Rack N/A N/A  Exempt  

(Regulation 2-1-

123.3.1) 

None Octane Test Engines N/A N/A  Exempt 

None Post-BIOX Selenium Removal Facilities N/A N/A  Exempt 

None TK-2700 Fresh Caustic Tank N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

None Nitrogen Plant N/A N/A  Exempt 

None Assorted Organic Liquid Storage Vessels and 

Containers Less Than 260 gallons 

N/A N/A  Exempt 

(Regulation 2-1-
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S-# Description Make or 

Type 

Model Capacity Throughput 

123.1) 

None Assorted Tanks, Vessels, and Pumping 

Equipment Associated with Aqueous 

Solutions 

N/A N/A  Exempt 

(Regulation 2-1-

123.2) 

None Assorted Containers, Tanks, Reservoirs and 

Loading Equipment Associated with Heavy 

and/or Low Volatility Organic Liquids 

N/A N/A  Exempt 

(Regulation 2-1-

123.3.2) 

None TK-2710 Fresh Acid Tank, 98% Sulfuric Acid N/A N/A  Exempt 

(Regulation 2-1-

123.2.) 

None Cogeneration Plant Cooling Tower N/A N/A  Exempt 

(Regulation 2-1-

128.4) 
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ATTACHMENT F-1

Derivation of Technology-Based Effluent Limits

Valero Benicia Refinery

References
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Source Performance Standards for the Petroleum Refining Point Source Category (2006)

2. Development Document for Effluent Limitations Guidelines and New Source Performance Standards 

for the Petroleum Refining Point Source Category, EPA/4401-82/014 (1982)

3. Guide for the Application of Effluent Limitations Guidelines for the Petroleum Refining Industry,

U.S. EPA Office of Water Regulations and Standards (1985)

4. Valero Refining Company-California, Application for Renewal, NPDES Permit No. CA0005550

(June 26, 2014)

5. Refinery Production Data, January 2010-July 2014, from Application for Renewal, NPDES Permit 

No. CA0005550. Attachment 2C-IIIC – Basis for Reporting Production Rates

Applicable Definitions

Process Wastewater means any water, which, during manufacturing or processing, comes into direct 

contact with or results from the production or use of any raw material, intermediate product, finished 

product, byproduct, or waste product. [40 C.F.R. § 401.11(q)]

Runoff means the flow of stormwater resulting from precipitation coming into contact with petroleum 

refinery property. [40 C.F.R. § 419.11(b)]

Contaminated Runoff means runoff that comes into contact with any raw material, intermediate product, 

finished product, by-product, or waste product located on petroleum refinery property. [40 C.F.R.

§ 419.11(g)]

Background

Effluent Limitations Guidelines (ELGs) for the Cracking Subcategory of the Petroleum Refining Point 

Source Category at 40 C.F.R. section 419, subpart B, are based, in part, on a discharger’s production 

rate. The Discharger’s current production rate is 140,100 barrels per day (bbls/d).

Process Wastewaters. The ELGs include limits for process wastewaters based on best practicable 

control technology currently available (BPT), best available technology economically achievable (BAT), 

and best conventional pollutant control technology (BCT). Specific BPT, BAT, and BCT effluent limits

that apply to the Discharger must be derived using methods described by the ELGs and take into account 

such factors as production rate, as well as refinery processes and configuration. The most stringent of 

BPT, BAT, and BCT limits apply. 

To derive BPT, BAT, and BCT limits for process wastewaters discharged at Discharge Point No. 001, 

size factors and process factors are determined as follows:
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Size Factor. At a crude processing rate of 141,100 bbls/day, the appropriate size factor is 1.35 based 

on the ELGs at 40 C.F.R. section 419.22(b)(1) for BPT, 40 C.F.R. section 419.23(b)(1) for BAT, 

and 40 C.F.R. section 419.24(b)(1) for BCT.

Process Factor. The process configuration for each process is determined by summing the process 

feedstock rates for each crude, cracking and coking, lube, and asphalt process at the refinery. Each 

individual feedstock rate is multiplied by the capacity relative to the throughput and a weight factor 

specific for each process to derive a “process configuration,” which in turn is used to determine a 

“process factor” in accordance with the ELGs at 40 C.F.R. section 419.22(b)(2) for BPT, 40 C.F.R.

section 419.23(b)(2) for BAT, and 40 C.F.R. section 419.24(b)(2) for BCT. 

Processes considered in deriving the process factors are those (as reported by the Discharger) within 

the crude and cracking and coking categories, which correspond to the process groups listed within 

the Guide for the Application of Effluent Limitations Guidelines for the Petroleum Refining Industry

(page 19). The Discharger does not have lube processes, so this process group is not considered in 

determining the process factors. 

Derivation of the process configuration for a production rate of 140,100 bbls/day is shown in the 

following table:

Table F-1A. Process Configurations for Discharge Point No. 001

Process

Process Feedstock 

Rate

(x 1,000 bbls/day)

Process/Feedstock 

Ratio

Weighting

Factor
Process Configuration

Crude

Atmospheric Distillation 140.1 1

Vacuum Crude Distillation 73.8 0.53

Desalting 140.4 1

Total 354.3 2.53 1 2.53

Cracking

Fluid Catalytic Cracking 69.7 0.50

Hydrocracking 29.3 0.21

Hydrotreating 32.5 0.23

Total 131.5 0.94 6 5.63

Asphalt

15.5 0.11 12 1.33

Total Refinery Process Configuration 9.49

Based on the total refinery process configuration, the process factor is 1.82 pursuant to 40 C.F.R. section

419.22(b)(2) for BPT, 40 C.F.R. section 419.23(b)(2) for BAT, and 40 C.F.R. section 419.24(b)(2) for 

BCT.

To determine BAT limits for total and hexavalent chromium and phenolic compounds in process 

wastewaters, the ELGs require consideration of effluent factors and refinery processes. BAT effluent 

factors are presented at 40 C.F.R. section 419.23(c)(1); the refinery processes considered are the crude, 

cracking and coking, and reforming and alkylation processes, which correspond to those identified 

within the Guide for the Application of Effluent Limitations Guidelines for the Petroleum Refining 

Industry (page 20). 
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Contaminated Runoff. The ELGs establish BPT, BAT, and BCT limits for contaminated runoff 

applicable to all stormwater discharges, except stormwater treated and discharged with process 

wastewaters through Discharge Point No. 001. The ELGs establish effluent limits for oil and grease and 

total organic carbon (TOC). If the oil and grease or TOC limits are exceeded, 40 C.F.R. sections

419.22(e)(2) and 419.23(f)(2) set forth additional limits for biochemical oxygen demand (BOD),

chemical oxygen demand (COD), total suspended solids (TSS), phenolic compounds, pH, and 

hexavalent and total chromium.

In general, BPT limits are the most comprehensive and stringent of the applicable technology-based 

limits for contaminated runoff and, therefore, are incorporated into this Order as additional effluent 

limits for discharges of contaminated runoff where oil and grease or TOC limits are exceeded. The 

following table summarizes the applicable technology-based effluent limits based on the ELGs for 

contaminated runoff. 

Table F-1B. Contaminated Runoff Technology-Based Limits

Pollutant
Effluent Limit

[1]

Max Daily (mg/L) 30-day Average (mg/L)

Oil and Grease 15 ---

TOC 110 ---

If either limit above is exceeded, all limits below become effective.

5-day biochemical oxygen demand (BOD5) 48 26

TSS 34 22

COD 360 180

Oil & Grease 15.6 8.0

Phenolic Compounds (4AAP) 0.35 0.17

Total Chromium 0.60 0.22

Chromium (VI) 0.062 0.028

pH 6.0-9.0
[2]

[1] All effluent limits reflect BPT requirements from 40 C.F.R § 419, subpart B, except those for total chromium, which reflect BAT 

requirements.
[2]

The pH limits are to be instantaneous.

This Order establishes effluent limits for oil and grease and TOC for all discharge points where 

contaminated runoff is discharged. Effluent limits for BOD5, TSS, COD, phenolic compounds, and 

chromium become effective immediately upon an exceedance of oil and grease or TOC limits for the 

outfall where the exceedance occurred. The pH effluent limit listed in the table above is less stringent 

than the applicable water quality objectives for pH; therefore, this Order retains the more stringent,

water quality-based pH limit of 6.5 to 8.5 from the previous order, consistent with Basin Plan section 

3.3.9 and Table 4-2 (for shallow-water discharges).

Determination of Process Wastewater Effluent Limits at Discharge Point No. 001

BPT. The following table shows the derivation of process wastewater BPT limits at a production rate of 

140,100 bbls/day feedstock:
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Table F-1C. BPT Limits for Process Wastewaters

Preliminary Effluent 

Limit Factor

(pounds/1,000 bbls 

feedstock)
[1] Size Factor

Process 

Factor

Feed 

Stock 

Rate

Effluent Limits

(pounds/day)

Max

Daily

Avg 

Monthly

Max 

Daily

Avg 

Monthly

BOD5 9.9 5.5 1.35 1.82 140.1 3,400 1,900

TSS 6.9 4.4 1.35 1.82 140.1 2,400 1,500

COD 74.0 38.4 1.35 1.82 140.1 25,000 13,000

Oil and Grease 3.0 1.6 1.35 1.82 140.1 1,000 550

Phenolic Compounds

(4AAP)
0.074 0.36 1.35 1.82 140.1 25 120

Total Ammonia, as N 6.6 3.0 1.35 1.82 140.1 2,300 1,000

Sulfide 0.065 0.029 1.35 1.82 140.1 22 10

Total Chromium 0.15 0.088 1.35 1.82 140.1 52 30

Chromium (VI) 0.012 0.0056 1.35 1.82 140.1 4 2

pH -- -- -- -- -- 6.0 – 9.0
[2]

[1] From 40 C.F.R. § 419.22(a)
[2] The pH limits are to be instantaneous.

BAT. The following table shows the derivation of BAT limits for process wastewaters at a production 

rate of 140,100 bbls/day feedstock:

Table F-1D. BAT Limits for Process Wastewater

Preliminary Effluent Limit

Factor

(pounds/1,000 bbls 

feedstock)
[1]

Size 

Factor

Process 

Factor

Feed 

Stock 

Rate

Effluent Limits

(pounds/day)

Max

Daily

Avg

Monthly

Max 

Daily

Avg 

Monthly

Production at 140,100 bbls/day

COD
[2]

74.0 38.4 1.04 2.26 140.1 24,000 13,000

Total Ammonia, 

as N
6.6 3.0 1.04 2.26 140.1 2,200 1,000

Sulfide 0.065 0.029 1.04 2.26 140.1 21 10
[1] From 40 C.F.R. § 419.22(a)
[2] In any case in which the applicant can demonstrate that the chloride concentration in the effluent exceeds 1,000 mg/L 

(1,000 ppm), TOC may be substituted in lieu of COD. TOC effluent limits must be based on effluent data correlating 

TOC to BOD5.

BAT limits for total and hexavalent chromium and phenolic compounds are based on the following 

feedstock rates, which are based on a total production rate of 140,100 bbls/day feedstock:

Table F-1E. Feedstock Rates for Determining BAT Limits

Feedstock Rate (bbls/day)

Crude

Atmospheric Distillation 140.1

Vacuum Distillation 73.8

Desalter 140.4

Total 354.3
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Feedstock Rate (bbls/day)

Cracking and Coking

Fluid Cat Cracking 69.7

Fluid Coking 29.3

Hydrocracking 32.5

Cat Feed Hydrofiner 36.6

Virgin Naptha Hydrofiner 28.3

Jet Hydrofiner 13.7

Heavy Cat Naptha Hydrofiner 16.8

Diene Hydrofiner 22.2

Light Cat Naptha Hydrofiner 20.4

Hardcut Saturation Unit 9.0

Ultra Low Sulfur Diesel 19.9

Total 298.4

Asphalt

Total 15.5

Reforming and Alkylation
[1]

Reforming 29.0

Alkylation 22.2

Total 51.2
[1]

Although the Discahrger reported dimersol as a “Reforming and Alkylation” process, it

was not considered such a process for purposes of these calculations.

Based on the total feedstock rates shown above, derivation of BAT limits for total and hexavalent 

chromium and phenolic compounds is shown in the following table:

Table F-1F. BAT Limits for Process Wastewater (Chromium and Phenolic Compounds)

Pollutant

Preliminary Effluent 

Limits Factor

(pounds/1,000 bbls 

feedstock)
[1]

Feedstock 

Rate

Effluent Limits

(pounds/day)

Max 

Daily

Avg 

Monthly

Max

Daily

Avg 

Monthly

Phenolic Compounds

Crude 0.013 0.003 354.30 4.61 1.06

Cracking and Coking 0.147 0.036 298.40 43.86 10.74

Asphalt 0.079 0.019 15.50 1.22 0.29

Lube 0.369 0.090 0.00 0.00 0.00

Reforming and Alkylation 0.132 0.032 51.20 6.76 1.64

Limit (Sum) --- --- --- 56.45 13.74

Total Chromium

Crude 0.011 0.004 354.30 3.90 1.42

Cracking and Coking 0.119 0.041 298.40 35.51 12.23

Asphalt 0.064 0.022 15.50 0.99 0.34

Lube 0.299 0.104 0.00 0.00 0.00

Reforming and Alkylation 0.107 0.037 51.20 5.48 1.89

Limit (Sum) --- --- --- 45.88 15.89

Hexavalent Chromium

Crude 0.0007 0.0003 354.30 0.25 0.11
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Pollutant

Preliminary Effluent 

Limits Factor

(pounds/1,000 bbls 

feedstock)
[1]

Feedstock 

Rate

Effluent Limits

(pounds/day)

Max 

Daily

Avg 

Monthly

Max

Daily

Avg 

Monthly

Cracking and Coking 0.0076 0.0034 298.40 2.27 1.01

Asphalt 0.0041 0.0019 15.50 0.06 0.03

Lube 0.0192 0.0087 0.00 0.00 0.00

Reforming and Alkylation 0.0069 0.0031 51.20 0.35 0.16

Limit (Sum) --- --- --- 2.93 1.31
[1] From 40 C.F.R. § 419.22(a)

BCT. The following table shows the derivation of BCT limits for process wastewaters at a production 

rate of 140,100 bbls/day feedstock:

Table F-1G. BCT Limits for Process Wastewater

Pollutant

Preliminary Effluent 

Limits Factor

(pounds/1,000 bbls 

feedstock)
[1]

Size 

Factor

Process 

Factor

Feed 

Stock 

Rate

Final Effluent Limits

(pounds/day)

Max 

Daily

Avg 

Monthly
Max Daily

Avg 

Monthly

BOD5 9.9 5.5 1.35 1.82 140.1 3,400 1,900

TSS 6.9 4.4 1.35 1.82 140.1 2,400 1,500

Oil and Grease 3.0 1.6 1.35 1.82 140.1 1,000 550

pH -- -- -- -- -- 6.0 – 9.0
[2]

[1] From 40 C.F.R. § 419.22(a)
[2] The pH limits are to be instantaneous.

Most Stringent Technology-Based Process Wastewater Effluent Limits

The following table presents the technology-based effluent limits for the Facility’s process wastewater.

The limits are the most stringent of the BPT, BAT, and BCT limits calculated above:

Table F-1H. Summary of Technology-Based Process Wastewater Effluent Limits

Effluent Limits (pounds/day)
[1]

Pollutant Max Daily Avg Monthly

BOD5 3,400 1,900

TSS 2,400 1,500

COD 24,000 13,000

Oil and Grease 1,000 550

Phenolic Compounds (4AAP) 25 14
[2]

Total Ammonia, as N 2,200 1,000

Sulfide 21 10

Total Chromium 46
[2]

16
[2]

Chromium (VI) 2.9
[2]

1.3
[2]

pH 6.0 – 9.0
[3]

[1] All limits are based on BPT unless otherwise noted.
[2] Limit is based on BAT.
[3] The pH limits are to be instantaneous.
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Introduction

This study examines supply, demand, and distribution of transportation fuels in Petroleum 

Administration for Defense District (PADD) 5, a region that includes the western states of California, 

Arizona, Nevada, Oregon, Washington, Alaska, and Hawaii. For this study, transportation fuels include 

gasoline, diesel fuel, and jet fuel. 

This study is the first in a series of studies that the U.S. Energy Information Administration (EIA) plans to 

conduct to inform its analyses of petroleum product markets, especially during periods of supply 

disruption and market change. 

Figure 1. Petroleum Administration for Defense Districts (PADDs) 

 

Source: U.S. Energy Information Administration  

This study examines transportation fuels supply, demand, and distribution at both the PADD level and 

for specific areas within the PADD, which are referred to as sub-PADD regions in this analysis. PADD 5 

covers a large and diverse geography, and supply/demand balances and supply patterns vary within the 

region. The study identified six distinct regional markets within PADD 5: Southern California and 

Southern Nevada; Northern California and Northern Nevada; Pacific Northwest, which includes 

Washington and Oregon; Arizona; Hawaii; and Alaska. 
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For each of these regional markets as well as for PADD 5 as a whole, the study considers demand, 

supply, supply patterns, and distribution infrastructure, using 2013 as a base year and taking into 

account expected changes in balances and infrastructure in subsequent years. Demand includes in-

region consumption, transfers of fuels to other parts of the United States (other PADDs) and to other 

regional markets within PADD 5, and exports to the global market. Supply includes in-region refinery 

production, receipts of fuels produced in other U.S. regions and other PADD 5 regional markets, and 

imports. Distribution infrastructure includes storage terminals, pipelines, rail facilities, marine loading 

and unloading facilities, and marine vessel availability. 

EIA retained Stillwater Associates, an Irvine, California-based transportation fuels consultant, to conduct 

the research and analysis for the PADD 5 study. Stillwater analyzed data and information from EIA, the 

California Energy Commission (CEC), the Army Corps of Engineers Waterborne Commerce Statistics 

Center, and publicly available data from various sources.  

Additional studies are planned to analyze PADD 5 crude supply, PADD 1 (East Coast), and PADD 3 (Gulf 

Coast) transportation fuels markets, and PADD 2 (Midwest) and PADD 4 (Rocky Mountains) 

transportation fuels markets.  
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Executive Summary

In 2013, PADD 5 accounted for 17%, or 1.5 million barrels/day (b/d), of total U.S. gasoline consumption, 

13%, or 494,000 b/d, of distillate (including diesel fuel) consumption, and about 30%, or 430,000 b/d, of 

jet fuel consumption. Consumption varies across PADD 5 and is concentrated in California. 

PADD 5 transportation fuels markets have features that often result in significant and persistent 

increases in prices in the wake of supply disruptions. The region is geographically isolated from other 

U.S. refining centers, notably the Gulf Coast, where 52% of U.S. refining capacity is located, and from 

global refining centers that can efficiently supply product to the U.S. East Coast (PADD 1). In addition, 

although pipelines can move products from the Gulf Coast as far north as New York Harbor on the East 

Coast, there are no pipelines that cross the Rocky Mountains to move product to the mainland states of 

PADD 5 from the Midwest, and only limited pipelines that deliver from the Gulf Coast to the southern 

regions of PADD 5 and from the small refineries in PADD 4 to the eastern regions of PADD 5. The West 

Coast is 10 days travel by tanker from the U.S. Gulf Coast, three weeks from Asia, and more than four 

weeks from Europe. Pipeline and marine infrastructure, as well as vessel availability to move product 

within PADD 5, are also limited.  

Across PADD 5, specifications for motor gasoline and diesel fuel vary state-to-state and even within 

some states, making it difficult to cover product shortfall in one area with supply from another. In 

addition, some product specifications, like those for the California Air Resources Board (CARB) gasoline 

and diesel fuel, are difficult and costly to manufacture, and not all refineries in PADD 5, much less 

elsewhere in the United States or the rest of the world, can make such products. Even when refineries 

outside PADD 5 can manufacture product to meet these specifications, supplies generally are not kept 

on hand, further limiting resupply options when disruptions occur.  

Because PADD 5 is isolated, in-region refineries are the primary source of transportation fuels for PADD 

5. In 2013, PADD 5 refinery production was sufficient to cover about 91% of in-region motor gasoline 

demand, 96% of jet demand, and 113% of distillate demand. Heavy reliance on in-region production 

further complicates the supply chain when disruptions occur. When disruptions occur, all of these 

factors noted above combine to limit short-term supply options, lengthen the duration of supply 

disruptions, and cause prices to increase and remain higher for a longer period than would be typical in 

markets outside PADD 5. 

The recent increase in gasoline prices on the West Coast following a series of supply disruptions that 

started with an unplanned refinery outage in February at a Southern California refinery provides a case 

in point. On February 18, an explosion and fire occurred at the third-largest refinery in Southern 

California. West Coast product markets reacted immediately to the potential loss of supply from the 

refinery, and spot gasoline prices quickly increased. The rapid price response is not unusual and is 

similar to what happened following past unplanned outages in that region. In the five weeks following 

the outage, West Coast total motor gasoline inventories decreased by 3.0 million barrels (10%), and 

remained below the five-year average for most weeks through August. Inventories provide an 

immediate, although limited, source of alternative supply but typically are insufficient to offset a 

prolonged market disruption. With limited resupply options from within the region and from within the 
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United States, imports increased to replace in-region production. Because the refinery outage has not 

yet been resolved as of the writing of this report, PADD 5 has continued to rely on imports, which has 

lengthened the supply chain, making the region more susceptible to shipping delays and other supply 

chain disruptions. Gasoline prices on the West Coast increased sharply again in early July when, 

according to trade press, shipping delays caused gasoline cargoes destined for the West Coast to arrive 

later than anticipated. In addition, PADD 5 gasoline demand was up 4% in the first six months of 2015 

compared with the same time last year, putting additional pressure on the supply chain. 

There are 22 operating refineries in Washington, Oregon, California, Nevada, and Arizona, the mainland 

states of PADD 5. These refineries, which have total atmospheric distillation unit (ADU) capacity of 2.5 

million barrels per calendar day (b/cd), are located primarily in and around Los Angeles and San 

Francisco, California, and Puget Sound in Washington. There are two operating refineries in Hawaii with 

combined crude distillation processing capacity of 147,500 b/cd and five operating refineries in Alaska 

with combined crude distillation capacity of 165,200 b/cd.  

Figure 2. Petroleum product supply and refining capacity by PADD 

million barrels per day 

 

Note: Refinery capacity is in barrels per calendar day. 

Source: U.S. Energy Information Administration 
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This study identified six distinct sub-PADD regional markets within PADD 5, each of which is 

characterized by different supply patterns for transportation fuels and each of which interacts 

differently with the other regions within PADD 5 and the global markets. The six regions are:  

Southern California and Southern Nevada 

Northern California and Northern Nevada 

Arizona 

Pacific Northwest, which includes Washington and Oregon 

Alaska 

Hawaii 

PADD 5 is just not one market for transportation fuels, but rather six distinct regional markets. These six 

regional markets vary significantly in demand, how transportation fuels are supplied, especially the 

share of supply provided by in-region refineries, and product distribution patterns. Because there is 

limited pipeline infrastructure connecting the six regional markets, marine movements within PADD 5 

play a key role in moving transportation fuels from regions with excess supply to regions with supply 

shortfalls. As a result, marine vessels are generally highly utilized, and there is minimal capacity to 

increase intraregional shipments to manage supply disruptions. 

Figure 3. PADD 5 marine movements 

 

  



September 2015 

U.S. Energy Information Administration   |   PADD 5 Transportation Fuels Markets 6 

Figure 4. PADD 5 2013 average regional transportation fuel demand by product 

thousand barrels per day 

 

Source: Stillwater Associates analysis of EIA data 

Southern California and Southern Nevada 

The Southern California and Southern Nevada (SCSN) region includes the southernmost counties of 

California
1
 as well as the Las Vegas metropolitan area of Southern Nevada. The region accounts for more 

than 40% of total PADD 5 motor gasoline demand, and about 7% of total U.S. demand. Because of the 

many military air bases and large commercial aviation hubs, jet fuel demand in the SCSN region accounts 

for about 45% of total PADD 5 jet fuel demand and 14% of U.S. demand. SCSN accounts for 32% of total 

PADD 5 distillate fuel demand, which is about 4% of U.S. demand. 

A combination of in-region refinery production, marine-delivered fuels produced at refineries in 

Northern California and Washington, receipts of fuels produced at refineries in other PADDs, and 

imports from the global market supply the SCSN region with transportation fuels. The regional refineries 

do not produce sufficient gasoline or jet fuel to meet in-region demand but produce more distillate than 

is consumed in the region. In-region refinery production is supplemented with marine deliveries of 

product from refineries in Northern California and Washington as well as imports from the global 

market. Transportation fuels produced at SCSN refineries also supply Arizona, and some are exported 

into the global market. Exports are primarily distillate fuel, which might not meet region specifications.  

There are eight operating refineries in the Southern California and Southern Nevada region. In 2013, 

SCSN refineries produced a total of 526,800 b/d of gasoline, 182,500 b/d of distillate, and 178,100 b/d of 

                                                            
1
 The southernmost counties of California are Imperial, Kern, Los Angeles, Orange, Riverside, San Bernardino, San Diego, San 

Luis Obispo, Santa Barbara, and Ventura.  
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jet fuel, production sufficient to supply 87% of regional motor gasoline demand, 117% of total distillate 

fuel demand, and 92% of jet fuel demand.  

Production from the refineries moves primarily by pipeline from the Los Angeles area to bulk storage 

and distribution terminals throughout the SCSN region. From terminals, product moves by tank truck to 

retail outlets. Product from the Los Angeles area is also shipped by pipeline to Arizona, reducing the 

product available to supply SCSN demand, which is particularly important for gasoline. Transportation 

fuels produced at refineries in Salt Lake City, Utah, in PADD 4, also supply SCSN. 

Refineries, pipelines, ports, and storage facilities are all critical to the effective functioning of the 

petroleum supply chain. However, in the SCSN region, Watson Station, a pipeline hub in Carson, 

California, is particularly important. Product from many of the region's refineries must move through 

Watson Station to reach bulk storage and distribution facilities. Power outages and earthquakes can 

affect the region’s infrastructure. 

There are about 27 distinct branded companies participating in the retail market for gasoline and 

distillate fuel in the Southern California and Southern Nevada region. About 76% of retail outlets are 

branded, meaning that they are associated with and display a major oil company brand, like Chevron, 

Shell, 76, Valero, and ARCO. The remaining 24% of retail outlets are referred to as unbranded because 

they are not affiliated with a major oil company brand. Unbranded retailers include small independent 

retailers as well as big box retailers. In California as a whole, 79% of retail outlets are associated with a 

major brand, while 21% are unbranded.  

Northern California and Northern Nevada 

The Northern California and Northern Nevada region (NCNN) includes counties in California north of San 

Luis Obispo, Kern, and San Bernardino counties, and in Nevada north of Las Vegas. In 2013, with average 

motor gasoline demand of 412,000 b/d, the region accounted for 27% of total PADD 5 motor gasoline 

demand and 5% of U.S. motor gasoline demand. NCNN distillate demand of 125,000 b/d in 2013 

accounted for 25% of PADD 5 demand and 3% of U.S. demand. NCNN jet fuel demand averaged 88,000 

b/d in 2013, 21% of PADD 5 demand and 6% of U.S. demand. 

The region is supplied by in-region refinery production, and refineries in the region produce more motor 

gasoline, jet fuel, and diesel fuel than is consumed in the region. As a result, NCNN supplies other 

regional markets in PADD 5, primarily Southern California and Southern Nevada, with motor gasoline, jet 

fuel, and diesel fuel, and also exports these products. In 2013, the region exported 22,100 b/d of 

gasoline, 2,300 b/d of jet fuel, and 52,400 b/d of distillate fuel, primarily to Central America and South 

America. 

There are nine operating refineries in two primary refining centers in the Northern California and 

Northern Nevada region. Only one of the refineries is located outside California, and it primarily 

produces asphalt. Most of the California refining capacity in the NCNN region is in the San Francisco Bay 

area. Several smaller refineries are located in California’s Central Valley.  

In 2013, NCNN refineries produced an average of 421,000 b/d of motor gasoline and motor gasoline 

blending components, 185,000 b/d of distillate, and 96,000 b/d of jet fuel. This production was more 
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than sufficient to meet in-region demand. NCNN refineries produced product sufficient to meet 102% of 

regional demand for finished motor gasoline,
2
 108% of jet fuel demand, and 147% of diesel fuel 

demand. Production from refineries in Northern California regularly supplies parts of Southern California 

and Oregon by marine vessel.  

Product is shipped by pipeline from the refineries in San Francisco to storage and distribution terminals 

in the San Francisco area and further inland to Fresno and Chico, California, and to Nevada. No pipelines 

connect the NCNN region to other PADDs or other PADD 5 regional markets, and, as a result, supply 

from NCNN to those areas moves by marine vessel. The major port facilities through which products are 

exported into the global market and from which products are shipped to other PADD 5 regional markets 

are located on the San Francisco Bay. 

Critical supply chain infrastructure includes the refineries, pipelines, ports, and storage facilities of the 

San Francisco Bay area. In particular, the Concord pipeline junction is the gathering and entry point for 

the main pipeline distribution artery for the region. Power outages and earthquakes can affect the 

region’s infrastructure, and heavy fog can disrupt the port facilities on the San Francisco Bay. 

In the Northern California/Northern Nevada region, 80% of retail outlets are branded and 20% are 

unbranded. In Northern California, about 21 companies participate in the retail market for gasoline and 

diesel fuel as compared with about 12 in the Reno/Carson City market. In Northern California, major oil 

company branded outlets dominate the retail sector, and the top five brands have 76% of the number of 

retail outlets. A mix of branded and unbranded retail outlets characterizes the Reno/Carson City market.  

Pacific Northwest 

The Pacific Northwest region (PNW) includes the states of Oregon and Washington. In 2013, with 

277,300 b/d of motor gasoline demand, the region accounted for 18% of total PADD 5 motor gasoline 

demand and 3% of total U.S. demand. At 111,400 b/d, PNW demand for distillate fuel was 23% of PADD 

5 demand and 3% of U.S. demand. Jet fuel demand in the Pacific Northwest averaged 51,400 b/d in 

2013, 12% of PADD 5 demand and 4% of U.S. demand. 

The region is supplied by a combination of in-region refinery production, imports, and receipts of 

product manufactured at refineries outside PADD 5. Refineries in the PNW produce about as much 

gasoline as is consumed in the region, but considerably more than enough distillate and jet fuel than is 

needed to meet in-region demand. The region supplies distillate fuel and jet fuel to the global market 

and to other regions within PADD 5 and exports motor gasoline. The PNW also imports motor gasoline 

and a small amount of distillate. The combination of imports and exports is used to manage distribution 

system inefficiencies and gasoline grade imbalances. The PNW typically does not receive product from 

other regions within PADD 5. In 2013, the region exported 26,000 b/d of motor gasoline, 26,800 b/d of 

jet fuel, and 43,200 b/d of distillate fuel, primarily to Canada, Mexico, Central America, and South 

America. 

There are five operating refineries in the Pacific Northwest region, located in and around Puget Sound, 

Washington. There are no refineries in Oregon or eastern Washington.  

                                                            
2
 Finished motor gasoline includes gasoline blendstock produced by refineries and 10% ethanol. 
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In 2013, PNW refineries produced an average of 253,400 b/d of motor gasoline and motor gasoline 

blending components, 154,100 b/d of distillate fuel, and 83,600 b/d of jet fuel. This production was 

sufficient to meet 102% of regional demand for motor gasoline, 163% of jet fuel demand, and 140% of 

diesel fuel demand. Production from refineries in Washington regularly supplies Alaska and California.  

Product is shipped from the refineries by pipeline north and south to supply Portland, Oregon, and 

Seattle, Washington, and product is shipped by marine vessel to supply the global markets and other 

regions within PADD 5. Many of the Portland storage and distribution terminals have access to the 

Columbia River and can ship and receive product by marine vessel. Each of the five refineries also has 

associated dock infrastructure for loading and discharging marine vessels, which supports imports and 

exports of petroleum products.  

Product moves from storage and distribution terminals in Portland south to Eugene, Oregon by pipeline. 

Distribution infrastructure to move product from the western portions of Washington and Oregon 

eastward is limited. The only connection between the western and eastern portions of the region is 

marine transport along the Columbia River. There is no pipeline infrastructure to move product across 

the Cascade Range of mountains. As a result, eastern Washington is supplied with product from 

refineries in PADD 4. Product moves by pipeline from Salt Lake City, Utah, into eastern Washington and 

Oregon, and from refineries in Billings, Montana, into eastern Washington.  

Critical infrastructure in the region includes the refinery complexes, pipelines, storage and distribution 

terminals, and the marine facilities at refineries and terminals, notably those along the Columbia River. 

Weather can disrupt the region’s marine facilities. The Olympic pipeline, which runs from Puget Sound, 

Washington, to Portland, Oregon, is the main north-south corridor for petroleum product transportation 

in the region. Disruptions to flows on the Olympic pipeline can have a major effect on regional supply. 

Many of the storage and distribution terminals connected to the pipeline lack other supply options. As a 

result, during supply disruptions product typically supplied from these terminals may need to be 

sourced from other terminals, which can increase supply costs and therefore prices.  

The Pacific Northwest has a slightly higher percentage of branded outlets compared to PADD 5 overall. 

The region has about 25 branded retailers, with 77% of retail stations selling branded fuels compared to 

the PADD 5 average of 72%. Brands in the Pacific Northwest include Chevron, Shell, 76, Conoco, and 

ARCO along with Pilot, Costco, and Sam's Club. 

Arizona 

Arizona accounts for 11% of PADD 5 demand for motor gasoline, 3% of demand for jet fuel, and 10% of 

distillate fuel demand. There are no petroleum refineries in Arizona, and the region is supplied with 

product by pipelines that originate in Southern California and West Texas. In 2013, the region consumed 

161,500 b/d of motor gasoline, 14,600 b/d of jet fuel, and 50,600 b/d of distillate fuel. 

The Kinder Morgan East Line originates in El Paso, Texas, and consists of two parallel pipelines that end 

in Phoenix, Arizona. Refineries in West Texas and New Mexico supply product into the East Line for 

delivery to four storage and distribution terminals in Phoenix and two in Tucson, Arizona. The Kinder 

Morgan West Line runs from Watson in the Los Angeles Basin to Phoenix, Arizona, and delivers product 

into storage and distribution terminals in Phoenix.  
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The two pipelines of the East Line operate at very close to full capacity, while the West Line operates 

well below its capacity, and as a result, is a source of incremental supply for Phoenix should supply from 

the East Line be reduced. However, as the transportation time for fuels delivered into Phoenix from Los 

Angeles is about a week to 10 days, incremental supply to Phoenix will not be immediately available. 

Fuels cannot be delivered from Phoenix to Tucson by pipeline; thus, there is no backup pipeline capacity 

for fuels supply into Tucson. Incremental supply to Tucson is via long-haul trucking. 

The Kinder Morgan East and West Lines are critical to fuels supply to Arizona. Train derailments, as well 

as washouts and pipeline ruptures, have affected the pipeline, sections of which lie in the Union Pacific 

Railroad right of way. Most disruptions have been of short duration.  

There are about 23 distinct fuels retailers operating in Arizona, and most (56%) of the retail outlets are 

unbranded. Major retail brands in Arizona include Chevron, Circle K, Fry’s, QuikTrip, Shell, and Valero. 

Hawaii 

Hawaii is remote and isolated from other PADD 5 regional markets and other PADDs, and relies primarily 

on in-region refinery production and imports. In 2013, refineries in Hawaii produced 21,500 b/d of 

motor gasoline, 20,300 b/d of jet fuel, and 11,800 b/d of diesel fuel sufficient to meet 72% of motor 

gasoline demand, 55% of jet fuel demand, and 81% of distillate fuel demand. Refinery production was 

supplemented with motor gasoline imports of 5,400 b/d, jet fuel imports of 19,700 b/d, and distillate 

imports of 2,200 barrels per day. Hawaii was also supplied with small volumes of motor gasoline and 

diesel fuel from other PADDs and a small volume of diesel fuel from other PADD 5 regional markets.  

The state’s island geography supports air travel, and as a result Hawaii’s jet fuel demand, which 

averaged 37,000 b/d in 2013, is higher than demand for both motor gasoline and diesel fuel. Hawaii’s jet 

fuel demand accounted for 8% of PADD 5 demand in 2013, compared with 2% of motor gasoline and 3% 

of distillate fuel demand. The state’s distillate demand is boosted by demand from the electric power 

sector and U.S. Navy demand for marine fuels. 

There are two operating refineries in Hawaii, both on the island of Oahu. One of the two refineries was 

closed for part of 2013 and changed ownership. As a result, 2013 data on refinery transportation fuels 

supply are atypical for Hawaiian petroleum product markets.  

In 2013, refineries in Hawaii produced 21,500 b/d of motor gasoline, 20,300 b/d of jet fuel, and 11,800 

b/d of distillate fuel, sufficient to meet 72% of motor gasoline demand, 55% of jet fuel demand, and 81% 

of distillate fuel demand. Refinery production was supplemented with motor gasoline imports of 5,400 

b/d, jet fuel imports of 19,700 b/d, and diesel imports of 2,200 b/d. Hawaii was also supplied with small 

volumes of motor gasoline and diesel fuel from other PADDs and a small volume of diesel fuel from 

other PADD 5 regional markets. In addition to transportation fuels, Hawaiian refineries produce 

significant quantities of heavy fuels used in electric power generation.  

The two refineries on Oahu and the Barbers Point port facilities and associated barge fleet are critical to 

Hawaii. Product from the refineries on Oahu moves by pipeline to supply storage and distribution 

terminals on Oahu and moves by marine vessel from the Barbers Point Harbor to terminals on the 

islands of Maui, Kauai, and Hawaii. Product that arrives in Hawaii by marine vessel from imports and 
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other U.S. regions is also processed through the Barbers Point Harbor, where large seagoing marine 

vessels can be accommodated. Product is also shipped to the Honolulu International Airport by pipeline 

across Pearl Harbor, and jet fuel is delivered by truck from Honolulu area terminals. Large cargoes are 

offloaded, and smaller volumes are shipped by barge to the storage and distribution terminals on the 

other islands. There are 14 storage and distribution terminals outside the Honolulu area, many of which 

are very small.  

There are about nine distinct retailers of transportation fuels in Hawaii, and 76% of retail outlets sell 

branded fuels. Chevron, 76, Aloha, Tesoro, and Shell are among the major retail brands in Hawaii.

Alaska 

Alaska has the lowest population of all PADD 5 regions, and as a result, Alaska's demand for motor 

gasoline accounts for a small percentage of total PADD 5 demand. However, the region’s remoteness 

and wide geographic expanse make air travel essential and make Alaska demand for jet fuel higher than 

for motor gasoline. PADD 5 diesel fuel demand is supported by resource extraction activities and oil 

production in the north. In 2013, Alaska demand for motor gasoline was 20,800 b/d, less than 2% of 

total PADD 5 demand; jet fuel demand was 48,400 b/d, 11% of PADD 5 demand; and diesel fuel demand 

was 33,400 b/d, 7% of PADD 5 demand.  

The region is supplied primarily by in-region refinery production, production from refineries in other 

regions of PADD 5 that is delivered by marine vessel from Washington and California, and imports.  

There are five operating refineries in Alaska. A sixth refinery, Flint Hills Resources North Pole refinery, 

closed in 2014 and is being dismantled and converted to a storage and distribution terminal. Tesoro 

operates the largest and most complex refinery in Alaska at Kenai. The Tesoro refinery produces a wider 

range of transportation fuels, including motor gasoline, jet fuel, and diesel fuel. The refinery also 

produces asphalt. The other operating refineries are dispersed across the state. On the North Slope, two 

of the three major crude oil producers operate small distillation-only refineries that produce arctic diesel 

fuel for production operations. The refineries inject unsold distillation products back into the Trans-

Alaska Pipeline System (TAPS). Two other distillation-only refineries, one in North Pole in central Alaska 

and the other in Valdez in southern Alaska, also blend unsold distillation products back into TAPS.  

On an annual average basis, the refineries in Alaska supply 83% of motor gasoline demand, 76% of jet 

fuel demand, and 66% of diesel fuel demand. However, Alaska’s seasonal weather patterns result in 

seasonal differences in consumption, and supply/demand balances and supply patterns vary over the 

year. In-region refinery supply is supplemented with receipts from other PADD 5 regions and imports. 

Product is regularly supplied to southeastern Alaska by marine vessel from Washington and California. 

Alaska also exports a small amount of fuel to Canada and Asia.  

Product is moved within Alaska by pipeline between Kenai and Anchorage, by rail between Anchorage 

and Fairbanks, and by marine vessel. The Anchorage-to-Fairbanks rail line and the pipeline to Anchorage 

are critical to the supply chain. Jet fuel is delivered to the Ted Stevens International Airport via both 

pipeline and trucks from Anchorage-area terminals.  
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There are 42 small storage/distribution terminals outside the Anchorage area that serve isolated areas. 

Deliveries to some locations are seasonal, occurring only during the summer and fall when barge 

movements are possible. In southeast Alaska, where there are few roads, fuels are supplied by barge 

from the U.S. West Coast and from Canada. 

There are 9 distinct retailers with approximately 170 retail outlets in Alaska. Most of the retail locations 

(57%) are branded. Major retail brands include Holiday, Tesoro, Chevron, and Shell.  
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PADD 5 Overview 

PADD 5 accounts for 17%, or 1.5 million barrels/day (b/d), of total U.S. gasoline consumption, 13%, or 

494,000 b/d, of distillate (including diesel fuel) consumption, and about 30%, or 430,000 b/d, of jet fuel 

consumption. Consumption varies across the PADD and is concentrated in California (Table 1).  

Table 1. Transportation fuels consumption within PADD 5: regional market breakdown 

thousand barrels per day 

 Gasoline
1
 Jet fuel Diesel fuel 

 Demand by region 2013 

% of 

PADD 5 

% of 

U.S. 2013 

% of 

PADD 5 

% of 

U.S. 2013 

% of 

PADD 5 

% of 

U.S. 

Southern California/ 

Southern Nevada 

    606.6  40.2% 6.9% 194.1 44.8% 13.5% 155.5 31.7% 4.1% 

Northern California/ 

Northern Nevada 

    412.0  27.3% 4.7% 88.2 20.3% 6.1% 125.6 25.6% 3.3% 

Pacific Northwest     277.3  18.4% 3.1% 51.4 11.9% 3.6% 111.4 22.7% 2.9% 

Arizona     161.5  10.7% 1.8% 14.6 3.4% 1.0% 50.6 10.3% 1.3% 

Hawaii       29.6  2.0% 0.3% 36.7 8.5% 2.6% 14.6 3.0% 0.4% 

Alaska       20.8  1.4% 0.2% 48.4 11.2% 3.4% 33.4 6.8% 0.9% 

Total  1,507.7  100% 17.0% 433.3 100.0% 30.2% 491.1 100.0% 12.8% 

 
1
Finished motor gasoline, i.e., petroleum-based gasoline blendstock plus ethanol. 

Source: U.S. Energy Information Administration
 

 

Transportation fuels supply 

PADD 5 refineries are the primary source of transportation fuels for the region. There are 22 operating 

refineries in Washington, Oregon, California, Nevada, and Arizona, the mainland states of PADD 5. These 

refineries, which have total atmospheric crude distillation unit (ACDU) capacity of 2.5 million barrels per 

calendar day (b/cd), are located primarily in and around Los Angeles and San Francisco, California and 

Puget Sound in Washington State.  

There are two operating refineries in Hawaii with combined crude distillation processing capacity of 

147,500 b/cd and five operating refineries in Alaska with combined atmospheric crude distillation 

capacity of 165,200 b/cd.  

PADD 5 depends largely on in-region refinery production of motor gasoline, jet fuel, and diesel fuel 

because of the relative geographic isolation of the region from other U.S. refining centers, like the Gulf 

Coast, and global refining centers, like Asia and Europe. There are no pipelines that cross the Rocky 

Mountains from PADD 4 (Rocky Mountains) and only limited pipelines that deliver to PADD 5 from PADD 

3 (Gulf Coast). The West Coast is 10 days travel by tanker from the Gulf Coast and three weeks from 

Asia. In addition, much of PADD 5 requires the use of unique transportation fuels that are difficult and 

expensive to manufacture, notably California Air Resources Board (CARB) gasoline, and only a limited 

number of refineries outside PADD 5, both inside and outside the United States, can manufacture 

product that meets these unique specifications. 
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The interior markets of mainland PADD 5, which include Arizona, Las Vegas, Nevada, and eastern 

Washington, are less reliant on PADD 5 refineries as these markets can be supplied with transportation 

fuels produced at refineries in PADD 3 and PADD 4.  

Figure 5. PADD 5 mainland refineries and product flows  

 
 

As a whole, PADD 5 refineries do not produce sufficient gasoline or jet fuel to meet total PADD 5 

demand, but they produce more distillate than is consumed in the region. For 2013, PADD 5 refinery 

production of gasoline was sufficient to supply 91%
3
 of PADD 5 demand, 96% of jet demand, and 113% 

of distillate demand. However, refinery production in two PADD 5 regional markets, Northern 

California/Northern Nevada and the Pacific Northwest, typically is sufficient to meet local demand under 

normal refinery operating conditions. 

PADD 5 refinery production is supplemented by receipts of fuels produced at refineries in other PADDs 

and imports of petroleum products from the global market. Diesel fuel is exported to balance overall 

supply and demand, and other transportation fuels produced at PADD 5 refineries are also exported, to 

balance any mismatch between the quality of product that refineries can produce and the quality of 

product demanded, but also to manage distribution system inefficiencies. Distillate fuel makes up most 

exports, but some gasoline and jet fuel is also exported. Some exported product does not meet PADD 5 

product specifications.  

                                                            
3
 2013 PADD 5 demand for gasoline was 1,507.7 b/d of which about 90%, or 1,359.03.9 b/d, was petroleum-based gasoline 

blendstock (BOB). An additional 10% was ethanol. PADD 5 refineries produced 1,240.4 b/d petroleum-based gasoline, 90% of 

petroleum-based gasoline demand. 
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Figure 6. PADD 5 2013 supply/demand balance 

thousand barrels per day 

 

Note: Net receipts are movements of product to and from other PADDs.  

Source: Stillwater Associates analysis of EIA data 

Product specifications 

Gasoline and diesel specifications vary across PADD 5, complicating the supply chain and sometimes 

making it difficult to cover product shortfall in one region with oversupply from another. For example, 

California requires reformulated gasoline that meets specifications defined by the California Air 

Resources Board (CARB), so-called CARB gasoline, while other areas of PADD 5 require reformulated 

gasoline that meets the specifications defined by the U.S. Environmental Protection Agency
4
 (EPA).

 

Arizona requires cleaner-burning gasoline for ozone and carbon monoxide nonattainment areas in the 

state, the latter to comply with the EPA Oxygenated Fuel specification.
5
  

Table 2 provides information on gasoline specifications for different areas of PADD 5. 

  

                                                            
4
 Reformulated gasoline (RFG) is gasoline blended to burn more clearly than conventional gasoline and to reduce smog-forming 

and toxic pollutants in the air. The RFG program was mandated by Congress in the 1990 Clean Air Act amendments, and RFG is 

required in cities with high smog levels and is optional elsewhere. RFG is currently used in 17 states and the District of 

Columbia. About 30% of gasoline sold in the United States is reformulated. 
5
 Federal EPA Winter Oxygenated Fuel programs increase fuel oxygen and are mandated in certain areas for carbon monoxide 

control. The winter oxygenated fuel season is generally October through February or March. 
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Table 2. PADD 5 gasoline specifications  

Specifications 

California 

Summer 

CARBOB 

Regular 

Grade  

Nevada 

Summer 

CBOB 

Regular 

Grade  

Arizona 

Summer 

AZBOB 

Regular 

Grade  

Sub-Octane 

Conventional 

Regular 

Grade 

Federal 

Reformulated 

RBOB 

Regular 

Grade
6
  

Conventional 

Regular 

Grade
6
 

Summer Reid Vapor Pressure 

(psi max)
1
 5.99 9.0/7.8 5.7 8.0 

2
 Varies

 3
 9 

Distillation T50 (deg. F)
1
 232 170 min 

E200 (25-

65%) 170 min 

E200 (30-

70%) 250 

Distillation T90 (deg. F, max)
1
 335   

E300 (65-

100%)   

E300 (70-

100%) 374 

Benzene (vol % max)
4
 1.22         3.8 

Aromatics (vol % max)
1
 38.7 25 55   50 - 

Olefins (vol % max)
1
 11.1   27.5       

Sulfur (PPM wt% max)
1, 4

 21 80 89 80 80 80 

Road Octane (R+M/2)
5
 87 87 87 87 87 87 

1
 These values are caps. These properties as well as others are inputs into the CARB and Federal Complex models. 

2
 If RVP waiver applies, this is 9 psi max. 

3 
Varies by state or local requirements and whether RVP waiver applies. 

4
 Benzene and sulfur are subject to annual averaging requirements. Annual averages are 1.0% and 30 ppm maximum for 

benzene and sulfur respectively. 
5
 Octane after blending with 10% ethanol (EtOH). 

6
 Specifications generally used for exports. 

Source: Kinder Morgan Pacific Operations Specification Manual, Colonial Pipeline Company Product Codes and Specifications 

 

Diesel fuel sold in California must meet the unique CARB diesel specifications.
6
 These stringent 

requirements limit out-of-state sources of diesel supply to California; however this is typically not a 

concern because California produces more diesel fuel than is consumed in the state. 

Most transportation fuels consumed in PADD 5 must also comply with the federal Renewable Fuels 

Standard (RFS). Some PADD 5 state programs also encourage the use of renewable fuels. California’s 

Low Carbon Fuel Standard (LCFS) is designed to reduce by 10% the average lifecycle carbon intensity of 

the motor gasoline and diesel transportation fuel pool, including all petroleum and nonpetroleum 

components, sold for consumption in California from 2012 to 2020. The lifecycle carbon intensity of a 

fuel is a measure of greenhouse gas emissions associated with producing and consuming the fuel. The 

Oregon Renewable Fuel Standard that was adopted in 2005 set a requirement for B5 biodiesel, which 

requires a minimum 5% biodiesel blending level in diesel fuel.  

  

                                                            
6
 CARB diesel requires lower aromatic hydrocarbon content and a higher cetane number. Aromatic hydrocarbons are a class of 

chemical substances characterized by having molecular structures called benzene rings. Cetane number is an indicator of the 

combustion speed of diesel fuel. 
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The three renewable fuels used in transportation fuels are ethanol, biodiesel, and renewable diesel.
7
 

PADD 5 ethanol plants had a total nameplate production capacity of 510 million gallons per year (gal/y) 

in 2015. Ethanol is also supplied to mainland PADD 5 states from the Midwest by rail and to Hawaii from 

the West Coast by tanker. Sugarcane ethanol, which has lower carbon intensity than corn ethanol, is 

imported into PADD 5 from Brazil and the Caribbean, when economic. Use of sugarcane ethanol is 

driven by California’s LCFS. 

Biodiesel production capacity is concentrated in Washington with 107 million gal/y. Total PADD 5 

biodiesel production capacity was 191 million gal/y in 2015. Imports are the principal source of 

renewable diesel, primarily from Asia. 

Table 3. Ethanol producers and production by state 

State Number of producers 

Nameplate production capacity 

(million gallons per year) 

Alaska —  — 

Arizona                                      1                                                   275  

California 5                                                  200  

Hawaii —  — 

Nevada —  — 

Oregon 1 35 

Washington  —  — 

Total PADD 5                                      7                                                   510  

    

— = No data reported. 

Nameplate capacity: volume of denatured fuel ethanol that can be produced during a period of 12 months under normal 

operating conditions. 

Number of producers is a count of plants with operable capacity as of January 1, 2015. 

Source: U.S. Energy Information Administration, Form EIA-819 Monthly Oxygenate Report 

 

  

                                                            
7
 Biodiesel refers to fatty acid methyl esters produced by a chemical reaction between vegetable oils or animal fats and alcohol 

(transesterification), and is most commonly blended with petroleum diesel in up to 5% by volume or 20% by volume (B5 and 

B20). Renewable diesel refers to a diesel-like fuel that is compatible with existing infrastructure and in existing engines in any 

blending proportion. It is produced by refining vegetable oils or animal fats using a hydrotreating process. 
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Table 4. Biodiesel producers and capacity by state 

State Number of producers 

Annual production capacity 

(million gallons per year) 

Alaska 1  0 

Arizona     1                                                 2  

California 7                                              59  

Hawaii                                      1                                                 6  

Nevada  —  — 

Oregon 1 17 

Washington 3                                           107  

Total PADD 5                                    14                                            191  

—= No data reported. 

Number of producers is a count of plants with operable capacity as of June 2015. 

Source:  U.S. Energy Information Administration, Form EIA-22M Monthly Biodiesel Production Survey 

Market structure 

The PADD 5 market for gasoline is both large and complex. The number of different gasoline 

specifications, the uniqueness of the specifications, the close balance between in-region supply and 

demand, and the relative price inelasticity of gasoline demand combine to create a volatile market.
8
 

The gasoline market includes four separate but interrelated markets: 

The spot market, where sizeable volumes, typically parcels of at least 1 million gallons, are sold at 

the refinery gate or from imported cargoes, and delivered into a specified pipeline or storage 

facility, as agreed by the buyer and seller. There are about 15 to 20 participants in the West Coast 

spot market, including refiners that buy and sell products to balance refinery production and sales 

commitments, trading companies that are in the business of buying and selling gasoline but that 

typically have no presence in wholesale or retail gasoline markets, brokers with market knowledge 

and understanding that identify buyers and sellers and arrange deals, and independent retail 

marketers that move large volumes of gasoline through their own retail outlets. Prices in the spot 

market move with perceived changes in refinery supply and demand. There are three major spot 

markets for gasoline in PADD 5, located in the major refining centers of Los Angeles, San Francisco, 

and the Pacific Northwest. Prices in these markets reflect regional supply/demand balances as well 

as the cost to move product between the markets and product quality differences. 

The rack market, where wholesale buyers such as independent retailers or distributors that operate 

their own trucks purchase product delivered into a tank truck at a truck loading rack located at a 

storage and distribution terminal or refinery. Rack market participants may buy branded products 

that will be sold at a retail outlet under the name of a major oil company or may alternatively 

purchase unbranded products destined for sale at independent service stations or for use by 

commercial/industrial consumers. Branded and unbranded rack pricing varies.  

                                                            
8
 Updated from Stillwater Associates. California Strategic Fuels Reserve – Consultant Report to the California Energy 

Commission. July 2002. http://www.energy.ca.gov/reports/2002-03-11_600-02-004CR.PDF 
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The dealer tank wagon (DTW) market, where branded retail outlets (dealers) purchase branded 

gasoline that is delivered by tank truck (tank wagon) to their retail outlets. The price of the gasoline 

reflects the cost of the product and the cost of delivery.  

The retail market, where gasoline is sold to the end consumer at the pump at a gas station or other 

retail outlet. Retailers typically set prices by comparison to prices at other retail outlets. However, 

high volume retailers (HVRs), such as large chain stores, or big box store, that are focused on selling 

large volumes of gasoline at low margins, tend to price gasoline based on cost plus the desired 

margin, rather than based on prices at other retail outlets.  

Figure 7. Gasoline market structure 

 

Source: U.S. Energy Information Administration, California Strategic Reserve Study
9
 

 

Over the past 10 years, the PADD 5 gasoline market has changed. The number of spot market 

participants has decreased as refinery ownership consolidation and as increased reliance on in-region 

refinery production of gasoline has reduced opportunities for trading companies and brokers to 

                                                            
9
 Stillwater Associates. California Strategic Reserve Study – Consultant Report. March 10, 2002. 

http://www.energy.ca.gov/reports/2002-03-11_600-02-004CR.PDF. 
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participate in the market. Most integrated refiner-marketers have divested their retail chains, and many 

of the new retail operators, including hypermarkets and big box retailers, now purchase gasoline at an 

unbranded rack price.  

The PADD 5 market structure, notably the region's geographic isolation, unique product specifications 

that have increased reliance on in-region refinery production, and infrastructure limitations, can restrict 

both short-term and long-term responses to supply shortfalls, such as those resulting from supply chain 

disruptions, like refinery outages. Short-term measures to increase product supply typically include 

withdrawals from inventory, when available, and waterborne shipment of increased production from 

refineries in the region that have spare processing capacity. However, the range of product 

specifications across PADD 5 can make it difficult to translate inventory to other regions, and not all 

product specifications can be produced at all refineries. In addition, the availability of the coastwise-

compliant marine vessels that are required to move fuels within the region can make it difficult to move 

product to where it is needed. Longer-term solutions to supply disruptions include imports from Asia 

and Canada as well as transfers from other U.S. refining centers like the Gulf Coast; however, only a 

limited number of refineries outside PADD 5, both inside and outside the United States, can 

manufacture product to meet all PADD 5 specifications, notably the CARB gasoline and CARB diesel 

specifications. As a result, when PADD 5 transportation fuel supply is disrupted, wholesale and retail 

prices often increase more than would be expected in other regions, like the Gulf Coast and East Coast, 

where alternative sources of supply are closer and more readily available, and thus lower cost. 
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Southern California and Southern Nevada

The Southern California and Southern Nevada (SCSN) region includes the southernmost counties of 

California
10

 as well as the Las Vegas, Nevada metropolitan area of Southern Nevada. The region 

accounts for more than 40% of total PADD 5 motor gasoline demand, the largest share of motor 

gasoline demand of the six regional PADD 5 markets, and about 7% of total U.S. demand. Because of the 

many military air bases and large commercial aviation hubs, jet fuel demand in the SCSN region accounts 

for about 45% of total PADD 5 jet fuel demand and 14% of U.S. demand. SCSN accounts for 32% of total 

PADD 5 distillate fuel demand, which is about 4% of U.S. demand. 

A combination of in-region refinery production, marine-delivered fuels produced at refineries in 

Northern California and Washington State, receipts of fuels produced at refineries in other PADDs, and 

imports from the global market supply the SCSN region with transportation fuels. The regional refineries 

do not produce sufficient gasoline or jet fuel to meet in-region demand, but they do produce more 

distillate than is consumed in the region. In-region refinery production is supplemented with marine 

deliveries of product from refineries in Northern California and Washington State as well as imports 

from the global market. Transportation fuels produced at SCSN refineries also supply Arizona and some 

are exported into the global market. Exports are primarily distillate fuel, which may not meet in-region 

specifications.  

Figure 8. Southern California and Southern Nevada 2013 supply/demand balances 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

                                                            
10

 The southernmost counties of California are Imperial, Kern, Los Angeles, Orange, Riverside, San Bernardino, San Diego, San 

Luis Obispo, Santa Barbara, and Ventura.  
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Supply and logistics 

There are eight operating refineries in the Southern California and Southern Nevada region, and these 

refineries supply most of the motor gasoline, jet fuel, and distillate consumed in the region. The 

refineries have combined atmospheric crude distillation unit capacity of 1,019,100 barrels per calendar 

day.
11

 All eight refineries are located in the Los Angeles metropolitan area. 

Table 4. Southern California and Southern Nevada refineries 

Company Location 

Atmospheric Crude 

Distillation Unit (ACDU) 

operating capacity b/cd Markets served 

Valero Asphalt Wilmington 6,300  

Lunday Thagard Southgate 8,500 local 

Valero Wilmington 85,000 Southern California (S. CA), Las Vegas, Phoenix 

Tesoro Wilmington 104,500 S. CA, Las Vegas 

Phillips 66 Wilmington 139,000 S. CA, Las Vegas 

ExxonMobil Torrance 149,500 S. CA 

Tesoro Carson 257,300 S. CA, Las Vegas 

Chevron El Segundo 269,000 S. CA, Las Vegas, Phoenix 

Source: Stillwater Associates analysis of EIA data 

 

In 2013, SCSN refineries produced a total of 526,800 b/d of gasoline, 182,500 b/d of distillate, and 

178,100 b/d of jet fuel. This production was sufficient to supply 87% of regional motor gasoline demand 

(96% when blended with ethanol), 117% of distillate fuel demand, and 92% of jet fuel demand. 

Production from the refineries moves primarily by pipeline from the Los Angeles area to bulk storage 

and distribution terminals throughout the SCSN region (Figure 9). From terminals, product moves by 

tank truck to retail outlets. Product from the Los Angeles area also supplies the Arizona Region (Arizona) 

by pipeline. The Kinder Morgan West Line, which is owned and operated by Kinder Morgan, Inc., 

originates in the Los Angeles Basin, and in 2013, it moved 35,000 b/d of gasoline, 6,000 b/d of jet, and 

28,000 b/d of distillate to Phoenix, Arizona. This supply reduces the availability of product to supply the 

SCSN region, which is especially important for motor gasoline. 

Transportation fuels produced at refineries in Salt Lake City, Utah, in PADD 4, also supply SCSN. The 

UNEV Pipeline
12

 runs from Salt Lake City, Utah to North Las Vegas, Nevada and in 2013 moved 9,000 b/d 

of gasoline and 1,000 b/d of distillate to Las Vegas. 

                                                            
11

 Barrels per calendar day is a measure of the amount of input that a distillation unit can process in a 24-hour period under 

usual operating conditions. It takes into account both planned and unplanned maintenance. Barrels per stream day, another 

measure of refinery capacity, is the maximum number of barrels of input that a distillation facility can process within a 24-hour 

period when running at full capacity under optimal crude and product slate conditions with no allowance for downtime. Stream 

day capacity is typically about 6% higher than calendar day capacity. 
12

 UNEV Pipeline, LLC is a joint venture between a subsidiary of Holly Energy Partners, L.P. and Sinclair Transportation Company.   
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Figure 9. Southern California and Southern Nevada refineries and petroleum product flows 

 

 

Most of the major product distribution pipelines in the SCSN region can move product to and from more 

than one refinery and more than one terminal, which provides flexibility in sourcing product and 

ensuring that product is available for distribution to retail outlets. However, in the Los Angeles 

metropolitan area, there are large bulk storage and distribution terminals that are part of closed 

systems supplied by a single refinery. Disruptions to these closed systems can require changes to the 

pattern of product distribution from the terminal to the retail outlet, which can lengthen supply times 

and increase supply costs. 

Refineries, pipelines, ports, and storage facilities are all critical to the effective functioning of the 

petroleum supply chain. However, in the SCSN region, Watson Station, a pipeline hub in Carson, 

California, is particularly important. Product from many of the region's refineries must move through 

Watson Station to reach bulk storage and distribution facilities. Power outages and earthquakes can 

affect the region’s infrastructure. 
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Motor gasoline supply/demand 

SCSN refineries produced sufficient gasoline to supply about 87% of in-region motor gasoline demand 

(96% when blended with ethanol) in 2013, although a portion of that gasoline was used to supply the 

Arizona region. Gasoline supplied from refineries in Northern California and Washington State and 

shipped by marine vessel and imports from the global market provided additional supply. Historically, 

the SCSN region has imported small quantities of gasoline, including gasoline-blending components, 

primarily from Canada and Asia. However, since March 2015, because of the continuing outage of 

gasoline-producing units at the Torrance refinery, gasoline imports have increased substantially. Several 

weeks after the Torrance, California, outage, West Coast gasoline imports more than tripled, and 

averaged 81,000 b/d from March 27 through June 26. Monthly data through April 2015 show California 

total gasoline imports coming from South Korea, Singapore, and Taiwan in Asia as well as Sweden, the 

United Kingdom, Italy, and the Netherlands in Europe. During periods of unplanned refinery outages and 

other in-region supply disruptions, waterborne supply of gasoline from other PADD 5 regions like 

Northern California and the Pacific Northwest, other PADDs, and the global market is critical. The 

availability of product from other PADD 5 regions and other PADDs depends on the availability of 

coastwise-compliant marine vessels.  

The SCSN region exported small volumes of gasoline to Central and South America in 2013, some of 

which likely did not meet CARB gasoline specifications, and the region continues to supply Arizona via 

intra-PADD pipeline, about 36,000 b/d.  

Figure 10. Southern California and Southern Nevada motor gasoline supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Distillate fuel supply/demand 

Refineries in the SCSN region produce substantially more distillate fuel than is consumed in the region, 

17% more in 2013. The region also receives distillate fuel by marine vessel from other sub-PADD 5 

regions, 16,000 b/d in 2013, and by pipeline into Las Vegas from PADD 4, 1,200 b/d in 2013. Some of the 

receipts from within PADD 5 are likely to balance supply/demand of CARB specification diesel, especially 

during periods of SCSN refinery maintenance. The region also supplies distillate fuel to Arizona, 28,200 

b/d in 2013, and exports distillate fuel to Mexico as well as to Central America and South America, about 

21,500 b/d in 2013. In Arizona, diesel fuel is required to meet the standard ultra-low sulfur diesel 

specification, which is less stringent than the CARB diesel specification. As a result, Arizona is an outlet 

for Southern California diesel production that does not meet CARB specifications. Exports of distillate 

fuel may also include product that does not meet CARB diesel specifications. 

Figure 11. Southern California and Southern Nevada distillate supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Jet fuel supply/demand 

Refineries in the Southern California/Southern Nevada region do not produce sufficient jet fuel to meet 

in-region demand. In-region refinery production is supplemented with imports and transfers from other 

regions within PADD 5. The SCSN region also supplies jet fuel to Arizona by pipeline. In 2013, in-region 

refineries produced jet fuel sufficient to supply 92% of in-region demand. Imports and receipts from 

other regions of PADD 5 supplied the balance. The region typically imports more jet fuel than either 

motor gasoline or distillate, and imports are principally from refineries in Asia. Demand patterns for jet 

fuel are more variable than for gasoline and distillate, and as a result, the region can be caught short if 

demand rises unexpectedly or if in-region supplies are disrupted. Pipeline flows of jet fuel to Arizona 

have declined to an average of 6,000 b/d in 2013 as PADD 3 refineries supply increasing volumes to 

Arizona. 

Figure 12. Southern California and Southern Nevada jet fuel supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Renewable fuels and biofuels supply/demand 

The region’s demand for biofuels is driven by California’s Low Carbon Fuel Standard (LCFS), which 

creates demand for fuels with lower carbon intensity, including low carbon-intensity corn-based ethanol 

and sugar-based ethanol, biodiesel, and renewable diesel.  

Ethanol blending is limited to 10% by the CARB specification for motor gasoline, which is reflected in 

ethanol's 10% share of gasoline demand. Ethanol supply is from a combination of imported sugar-based 

ethanol and receipts from PADD 2 (Midwest) delivered by rail and truck to blending terminals.  
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Biodiesel and renewable diesel supplied 2% of the region’s distillate demand in 2013 and 4% in the first 

nine months of 2014. Biodiesel and renewable diesel supply is from a combination of PADD 5 

production, receipts from other PADDs, and imports. 

Retail markets 

There are about 27 distinct branded and unbranded companies participating in the retail market for 

gasoline and distillate fuel in the Southern California and Southern Nevada region. About 76% of retail 

outlets are branded, meaning that they are associated with and display a major oil company brand, like 

Chevron, Shell, 76, Valero, and ARCO. The remaining 24% of retailers are referred to as unbranded 

because they are not affiliated with a major oil company brand. Unbranded retailers include small 

independent retailers as well as big box retailers. In California as a whole, 79% of retail outlets are 

associated with a major brand, while 21% are unbranded. The sale of BP’s Southern California business 

to Tesoro in 2012 resulted in the most recent large-scale shift in the region’s retail market structure. 

Figure 13. Southern California and Southern Nevada retail market structure 

percent of retail outlets 

 

Source: Stillwater Associates analysis of Oil Price Information Service (OPIS) data for the week of December 31, 2014 

Note: OPIS data are survey rather than census data, and survey data include transactions from large commercial trucking fleet 

customers using company credit cards and not from cash or credit card sales to the general public.  
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Northern California and Northern Nevada

The Northern California and Northern Nevada region (NCNN) includes counties in California north of San 

Luis Obispo, Kern, and San Bernardino counties, and in Nevada north of Las Vegas. In 2013, with average 

motor gasoline demand of 412,000 b/d, the region accounted for 27% of total PADD 5 motor gasoline 

demand and 4.7% of U.S. motor gasoline demand. NCNN distillate demand of 125,000 b/d in 2013 

accounted for 25% of PADD demand and 3% of U.S. demand. NCNN jet fuel demand averaged 88,000 

b/d in 2013, 21% of PADD demand and 6% of U.S. demand. 

The region is supplied by in-region refinery production and refineries in the region produce more motor 

gasoline, jet fuel, and distillate fuel than is consumed in the region. As a result, NCNN supplies other 

regional markets in PADD 5, primarily Southern California and Southern Nevada, with motor gasoline, jet 

fuel, and diesel fuel, and also exports these products. In 2013, the region exported 22,100 b/d of 

gasoline, 2,300 b/d of jet fuel, and 52,400 b/d of distillate fuel, primarily to Central and South America. 

Figure 14. Northern California and Northern Nevada 2013 supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Supply and logistics 

There are nine operating refineries in two primary refining centers in the Northern California and 

Northern Nevada region with combined atmospheric crude distillation unit capacity of about 885,000 

barrels per calendar day. Only one of the refineries is located outside California, in Nevada. The sole 

refinery in Nevada, Foreland Refining in Ely, produces asphalt and fuel oil rather than motor gasoline, 

distillate fuel, and jet fuel. Most of the California refining capacity in the NCNN region is in the San 

Francisco Bay area. Several smaller refineries are located in California’s Central Valley.  
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Table 5. Northern California and Northern Nevada refineries 

Company Location 

Atmospheric Crude 

Distillation Unit (ACDU) 

operating capacity b/cd Markets served 

Chevron Richmond 245,271 Northern California (N. CA), Reno, Oregon 

Tesoro Martinez  166,000 N. CA, Reno 

Shell Martinez 156,400 N.CA, Los Angeles, Reno, Nevada, exports 

Valero Benicia 145,000 N.CA, Reno, Nevada, exports 

Phillips 66
1 

Rodeo 120,200 S. CA, Las Vegas 

Kern Oil & Refining Bakersfield 26,000 Central California 

San Joaquin Refining  Bakersfield 15,000 Central California 

Santa Maria Refinery Santa Maria 9,500 local 

Foreland Refining Ely, Nevada 2,000 local 
1
A portion of this facility is actually located in San Luis Obispo County but is operated as part of the Rodeo refinery. 

Source: Stillwater Associates analysis of EIA data 

 

In 2013, NCNN refineries produced an average of 421,000 b/d of gasoline blending components and 

finished motor gasoline, 185,000 b/d of distillate, and 96,000 b/d of jet fuel. This production was more 

than sufficient to meet in-region demand. NCNN refineries produced product sufficient to meet 102% of 

regional demand for finished motor gasoline (112% when blended with ethanol), 108% of jet fuel 

demand, and 147% of diesel fuel demand. Production from refineries in Northern California regularly 

supplies parts of Southern California and Oregon by marine vessel.  

Product is shipped by pipeline from the refineries in San Francisco to storage and distribution terminals 

in the San Francisco area and to terminals further inland in Fresno and Chico, California, and also in 

Nevada. The large regional product distribution pipelines are owned and operated as common carrier 

pipelines by Kinder Morgan, Inc. No pipelines connect the NCNN region to other PADDs or other PADD 5 

regional markets, and, as a result, supply from NCNN to those areas moves by marine vessel. The major 

port facilities through which product is exported into the global market and from which product is 

shipped to other regional markets in PADD 5 are located on the San Francisco Bay. 

Critical supply chain infrastructure includes the refineries, pipelines, ports, and storage facilities of the 

San Francisco Bay area. In particular, the Concord pipeline junction is the gathering and entry point for 

the Kinder Morgan pipeline system, the main distribution artery for the region. Power outages and 

earthquakes can affect the region’s infrastructure, and heavy fog can disrupt the port facilities within 

the San Francisco Bay. 
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Figure 15. Northern California and Northern Nevada refineries and petroleum product flows 
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Motor gasoline supply/demand 

In 2013, NCNN refineries produced an average of 421,000 b/d of motor gasoline blending components 

that when blended with ethanol was sufficient to supply about 112% of 2013 finished gasoline demand. 

Without pipeline interconnections to other regional markets in PADD 5, surplus gasoline must be 

shipped out of the region by marine vessel. In 2013, the NCNN region supplied about 26,900 b/d to 

other PADD 5 regional markets, primarily Southern California but also Reno, Nevada, and exported 

22,100 b/d into the global market, principally supplying Latin America.  

Figure 16. Northern California and Northern Nevada motor gasoline supply/demand balance 

thousand barrels per day 

 
Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Distillate fuel supply/demand 

In 2013, NCNN refineries produced an average of 185,000 b/d of distillate fuel, which when blended 

with biodiesel was sufficient to supply about 147% of finished distillate fuel demand. Without pipeline 

interconnections to other regional markets in PADD 5, surplus distillate fuel must be shipped out of the 

region by marine vessel. In 2013, the region transferred 8,200 b/d to other regional markets in PADD 5 

and exported 52,400 b/d of distillate, mostly to Central America and South America, principally to 

Mexico. Because the region produces substantially more diesel fuel than is needed to meet local 

demand, NCNN has become an important source of diesel fuel for other regions within PADD 5 as well 

as the Pacific basin. 

Figure 17. Northern California and Northern Nevada distillate supply/demand balance 

thousand barrels per day 

 
 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Jet fuel supply/demand 

The Northern California and Northern Nevada region produces more jet fuel than is consumed in the 

region, albeit by a much narrower margin than distillate fuel, with in-region refineries producing about 

96,000 b/d on average in 2013, 108% of regional demand. The region has also imported small volumes 

of jet fuel, likely to balance the timing of supply and demand and/or to take advantage of economic 

supply opportunities. Refinery production beyond that needed to meet in-region demand is principally 

shipped to other PADD 5 regional markets, but it also is exported. In 2013, about 7,200 b/d was shipped 

to other PADD regional markets and 2,300 b/d was exported to Canada and Latin America. The region 

typically produces more jet fuel than is needed to meet in-region demand. However, in the second half 

of 2012, following a major disruption at Chevron’s Richmond refinery, NCNN shifted from producing 

more jet fuel than needed to meet in-region demand, to producing less. This circumstance illustrates the 

sensitivity of the Northern California region as well as the sensitivity of PADD 5 as a whole to refinery 

disruptions.  

Figure 18. Northern California and Northern Nevada jet fuel supply/demand balance 

thousand barrels per day  

 
Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

 

Renewable fuels and biofuels supply/demand 

The region’s demand for biofuels is driven by California’s Low Carbon Fuel Standard (LCFS), which 

creates demand for fuels with lower carbon intensity, including low carbon-intensity corn-based ethanol 

and sugar-based ethanol, biodiesel, and renewable diesel.  

Ethanol blending is limited to 10% of the CARB specification for motor gasoline, which is reflected in 

ethanol's 10% share of gasoline demand. Ethanol supply is a combination of imported sugar-based 

ethanol and receipts from the PADD 2 (Midwest) delivered by rail and truck to blending terminals.  
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Biodiesel and renewable diesel supplied a very small percentage of the region’s distillate demand in 

2013, less than 1%. Biodiesel and renewable diesel supply is from a combination of PADD 5 production, 

receipts from other PADDs, and imports. 

Retail markets 

In the Northern California and Northern Nevada region, 80% of retail outlets are branded and 20% are 

unbranded. In Northern California, about 21 branded and unbranded companies participate in the retail 

market for gasoline and distillate fuel,
13

 compared with about 12 in the Reno/Carson City, Nevada 

market. In Northern California, major oil company branded outlets dominate the retail sector, and the 

top five brands have 76% of the number of retail outlets. The Reno/Carson City market is characterized 

by a mix of branded and unbranded retail outlets.  

Figure 19. Northern California and Northern Nevada retail market structure 

percent of retail outlets 

 

Source: Stillwater Associates analysis of Oil Price Information Service (OPIS) data for the week of December 31, 2014 

Note: OPIS data are survey rather than census data, and survey data include transactions from large commercial trucking fleet 

customers using company credit cards and not from cash or credit card sales to the general public.  

 

  

                                                            
13

 Northern California counties with less than 1% of total state gasoline sales are excluded from these numbers. 
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Pacific Northwest

The Pacific Northwest region (PNW) includes Oregon and Washington. In 2013, with 277,300 b/d of 

motor gasoline demand, the region accounted for 18% of total PADD 5 motor gasoline demand and 3% 

of total U.S. demand. At 111,400 b/d, PNW demand for distillate fuel was 23% of PADD 5 demand and 

3% of U.S. demand. Jet fuel demand in the Pacific Northwest averaged 51,400 b/d in 2013, 12% of PADD 

5 demand and 4% of U.S. demand. 

The region is supplied by a combination of in-region refinery production, imports, and receipts of 

product manufactured at refineries in other PADDs. Refineries in the PNW produce about as much 

gasoline as is consumed in the region, but considerably more than enough distillate fuel and jet fuel 

than is needed to meet in-region demand. The region supplies distillate fuel and jet fuel to the global 

market and to other regions within PADD 5 and also exports motor gasoline. PNW also imports motor 

gasoline and a small amount of distillate. The combination of imports and exports reflects the 

configuration of the distribution system and gasoline grade imbalances. The PNW typically does not 

receive product from other regions within PADD 5. In 2013, the region exported 26,000 b/d of motor 

gasoline, 26,800 b/d of jet fuel, and 43,200 b/d of distillate fuel, primarily to Canada, Mexico Central 

America, and South America. 

Figure 20. Pacific Northwest 2013 supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Supply and logistics 

There are five operating refineries in the PNW region, located in and around Puget Sound, Washington. 

There are no refineries in Eastern Washington or in Oregon. Historically, the PNW refineries processed a 
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combination of Alaska North Slope crude oil, Canadian crude oil delivered by the Kinder Morgan Trans 

Mountain Pipeline,
14

 and waterborne imports of other globally-produced crude oil. More recently, 

Bakken crude oil produced in the United States has been added to refinery crude slates. Bakken crude 

oil is delivered by railroad and has displaced both ANS and waterborne imports.  

Table 6. Pacific Northwest refineries 

Company Location 

Atmospheric Crude 

Distillation Unit (ACDU) 

capacity b/cd Markets served 

BP Ferndale (Cherry Point) 225,000 Western Washington, Oregon, exports 

Phillips 66 Ferndale 101,000 Western Washington, Oregon, exports 

Shell Anacortes 145,000 Western Washington, Oregon, exports 

Tesoro Anacortes 120,000 Western Washington, Oregon  

U.S. Oil & Refining Tacoma 40,700 Western Washington 

Source: Stillwater Associates analysis of EIA data 

 

In 2013, PNW refineries produced an average of 253,400 b/d of motor gasoline and motor gasoline 

blending components, 156,300 b/d of distillate fuel, and 83,600 b/d of jet fuel. This production was 

sufficient to meet 91% of regional demand for motor gasoline (102% when blended with ethanol), 163% 

of jet fuel demand, and 138% of distillate fuel demand. Production from refineries in Washington State 

regularly supplies Alaska and California.  

Product is shipped from the refineries by pipeline north and south to supply Portland, Oregon and 

Seattle, Washington, and product is shipped by marine vessel to supply the global markets and other 

regions within PADD 5. Many of the Portland, Oregon storage and distribution terminals have access to 

the Columbia River and can ship and receive product by marine vessel. Each of the five refineries also 

have associated dock infrastructure for loading and discharging marine vessels, which supports imports 

and exports of petroleum products.  

Product moves from storage and distribution terminals in Portland, Oregon south to Eugene, Oregon by 

pipeline. Distribution infrastructure to move product from the western portions of Washington and 

Oregon east is limited. The only connection between the western and eastern portions of the region is 

marine transport along the Columbia River, specifically between Portland, Oregon and Pasco, 

Washington. There is no pipeline infrastructure to move products across the Cascade Range of 

mountains. As a result, Eastern Washington is supplied with product from refineries in PADD 4. Product 

moves by pipeline from Salt Lake City, Utah into eastern Washington and Oregon and by pipeline from 

refineries in Billings, Montana into eastern Washington.  

Critical infrastructure in the region includes the refinery complexes, pipelines, storage and distribution 

terminals, and the marine facilities at refineries and terminals, notably those along the Columbia River. 

                                                            
14

 The Kinder Morgan Trans Mountain Pipeline (TMPL) transports both crude oil and refined products to the west coast of 

Canada and the United States. TMPL moves product from Edmonton, Alberta, to marketing terminals and refineries in the 

central British Columbia region, the Greater Vancouver area, and the Puget Sound area in Washington state, as well as to other 

markets such as California, the U.S. Gulf Coast, and overseas through the Westridge marine terminal located in Burnaby, British 

Columbia. Only crude oil and condensates are shipped into the United States. 
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Weather can disrupt the region’s marine facilities. The Olympic pipeline,
15

 which runs from Puget Sound 

to Portland, Oregon and is connected to four of the five PNW refineries, is the main north-south corridor 

for petroleum product transportation in the PNW region. Disruptions to flows on the Olympic pipeline 

can have a major impact on regional supply. Many of the storage and distribution terminals connected 

to the pipeline lack other supply options. As a result, during supply disruptions, product typically 

supplied from these terminals may need to be sourced from other terminals, which can increase supply 

costs and therefore prices.  

Figure 21. Pacific Northwest refineries and petroleum product flows 

 

  

                                                            
15

 The pipeline runs along a 299 mile corridor from Blaine, Washington to Portland, Oregon. The system transports gasoline, 

diesel, and jet fuel. This fuel originates at four Puget Sound refineries, two in Whatcom County and two in Skagit County, and is 

delivered to Seattle's Harbor Island, Seattle-Tacoma International Airport, Renton, Tacoma, Vancouver, Washington, and 

Portland, Oregon. 
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Motor gasoline supply/demand 

In 2013, PNW refineries produced an average of 253,000 b/d of motor gasoline, including motor 

gasoline blending components and finished motor gasoline, about 91% of 2013 demand (102% when 

blended with ethanol). The PNW region also imports and exports gasoline to balance gasoline quality 

imbalances and is supplied with gasoline from PADD 4 because it is more efficient to supply the eastern 

part of the region east of the Cascade Range mountains with product from refineries in Salt Lake City, 

Utah and Billings, Montana. In 2013, the region imported 8,200 b/d of transportation fuels, mostly from 

Canada, and was supplied with an additional 15,200 b/d from PADD 4 (Rocky Mountains). The PNW 

typically does not receive product from other regions within PADD 5. In 2013, the region exported 

26,000 b/d of motor gasoline, principally to Mexico and Canada.  

Figure 22. Pacific Northwest motor gasoline supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Distillate fuel supply/demand 

The Pacific Northwest produces considerably more distillate fuel than is needed to meet in-region 

demand. In 2013, the region produced 154,000 b/d of distillate fuel, 138% of demand. The region 

exports significant volumes of distillate fuel into the Pacific Basin market, 43,200 b/d on average in 

2013, to Central and South America, western Canada (which lacks sufficient refining capacity), and 

Mexico. The Pacific Northwest region also supplies distillate, 10,100 b/d on average in 2013, to the rest 

of PADD 5 via marine vessel. PADD 4 supplied 5,800 b/d of distillate fuel to the eastern part of the 

Pacific Northwest region. 

Figure 23. Pacific Northwest distillate supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Jet fuel supply/demand 

Refineries in the PNW region produced approximately 163% of in-region jet fuel demand, or 84,000 b/d 

on average in 2013, making the region significantly net long jet fuel. The oversupply allowed the region 

to export 27,000 b/d of jet fuel and to send 7,000 b/d of supplies via marine vessel to other regions of 

PADD 5 on average in 2013. The region’s jet fuel exports were mainly destined for Canada, with smaller 

amounts bound for Central America, South America, and Asia. 

Figure 24. Pacific Northwest jet fuel supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Renewable fuels and biofuels supply/demand 

Almost all of the gasoline in the Pacific Northwest is blended with ethanol to a level of 10%, driven by 

the federal Renewable Fuel Standard program and the state’s requirement that diesel fuel sold in 

Oregon must be blended with a minimum of 5% biodiesel. The Oregon Renewable Fuel Standard, which 

was adopted in 2005, set the requirement for biodiesel blending in the state. Oregon also has a low-

carbon fuels law that was passed in 2009 but for which regulations have not been promulgated. The 

low-carbon fuel law was scheduled to sunset in 2015, however, in February, the Oregon state senate 

introduced a bill to make the law permanent. In January, the Oregon Environmental Quality Commission 

proposed regulations to require fuel importers and producers to reduce the carbon content of 

transportation fuels by 10% over the next decade, starting in January 2016.  

Ethanol supply to the PNW is from a combination of receipts from other PADDs, delivered by rail and 

truck to blending terminals, and in-region production. Biodiesel, which supplied a small percentage of 

the region’s diesel demand in 2013 (about 2,200 b/d, or about 2% of in-region demand) is supplied 

primarily from in-region production. 
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Retail markets 

Oregon is one of two states in the country that does not permit customer self-service dispensing of 

transportation fuels at retail outlets. The mandate has its origins in efforts to support independent 

gasoline wholesalers, which helped minimize the number of retail outlets owned and operated by major 

oil companies. The Pacific Northwest actually has a slightly higher percentage of branded outlets 

compared with PADD 5 overall. The region has about 25 branded and unbranded retailers, with 77% of 

retail stations selling branded fuels compared with the PADD 5 average of 72%. Brands in the Pacific 

Northwest include Chevron, Shell, 76, Conoco, ARCO, Pilot, Costco, and Sam's Club.  

Figure 25. Pacific Northwest retail market structure 

percent of retail outlets  

 

Source: Stillwater Associates analysis of Oil Price Information Service (OPIS) data for the week of December 31, 2014 

Note: OPIS data are survey rather than census data, and survey data include transactions from large commercial trucking fleet 

customers using company credit cards and not from cash or credit card sales to the general public.  
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Arizona

Arizona accounts for 11% of demand for motor gasoline in PADD 5, 3% of demand for jet fuel, and 10% 

of distillate fuel demand. There are no petroleum refineries in Arizona, and the region is supplied with 

product by pipelines that originate in Southern California and West Texas. In 2013 the region consumed 

161,500 b/d of motor gasoline, 14,600 b/d of jet fuel, and 50,600 b/d of distillate fuel. 

Figure 26. Arizona 2013 supply/demand balance 

thousand barrels per day 

 

 Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Supply and logistics 

Arizona is supplied with all transportation fuels via pipeline from Southern California, New Mexico, and 

Texas. The 400-mile long Kinder Morgan East Line originates in El Paso, Texas and consists of two 

parallel pipelines that end in Phoenix, Arizona. Refineries in Texas and New Mexico can supply product 

into the East Line for delivery to five storage and distribution terminals in Phoenix and two in Tucson, 

Arizona. A disruption to fuel supply from refineries in New Mexico and West Texas into the East Line 

reduce East Line supply into Arizona as there may not be sufficient fuels supply or pipeline capacity from 

other sources to replace the lost fuels supply. 

The Kinder Morgan West Line is part of the Kinder Morgan SFPP system. The West Line runs 515 miles 

from the Watson Station in the Los Angeles Basin to Phoenix, Arizona and delivers product into storage 

and distribution terminals in Phoenix.  

The two pipelines of the East Line operate at close to full capacity, while the West Line operates at well 

below capacity. As a result, the West Line is a source of incremental supply for Phoenix should supply 

from the East Line be reduced. However, because the transportation time for fuels delivered into 
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Phoenix from Los Angeles, California, is about a week to 10 days, incremental supply to Phoenix would 

not be immediately available. There is no backup pipeline capacity for fuels supply from Phoenix into 

Tucson. Incremental supply to Tucson is via long-haul trucking. 

The Kinder Morgan East and West Lines are critical to fuels supply to Arizona. Train derailments, as well 

as washouts and pipeline ruptures, have affected the pipelines, sections of which lie in the Union Pacific 

Railroad right of way. Most disruptions have been of short duration. 

Figure 27. Arizona petroleum product flows 

 

 

Motor gasoline supply/demand 

In 2013, Arizona consumed 161,500 b/d of motor gasoline. The Kinder Morgan East pipeline supplied 

109,000 b/d, or 67%, of total gasoline from refineries in New Mexico and Texas. An additional 35,000 

b/d of gasoline was sourced from Southern California. Arizona's Cleaner Burning Gasoline (CBG) Program 

calls for a number of different specifications of cleaner burning gasoline in different areas of the state, 

including the greater Maricopa County area (Phoenix metropolitan area); part of Pinal County, which is 

between Phoenix and Tucson, and a small portion of Yavapai County; and part of Pima County, which 

includes the Tucson metropolitan area.  

The CBG program has two key elements: a summer cleaner-burning fuel blend with a low Reid Vapor 

Pressure (RVP) to reduce ozone levels and a winter clean-burning fuel blend with a minimum oxygenate 
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content to reduce carbon monoxide levels. Winter CBG must also meet the specifications for CARB 

Phase 2 reformulated gasoline. Summer CBG must either meet the winter CARB Phase 2 specifications 

or meet specifications patterned after the federal Phase 2 reformulated gasoline (RFG) program. As a 

result, much of the gasoline required in Arizona is similar to CARB or federal RFG, which provides supply 

advantages. The petroleum component of gasoline blended specifically to meet Arizona gasoline 

specifications is Arizona Blendstock for Oxygenate Blending (AZBOB).  

Arizona’s gasoline demand is primarily supplied by shipments from refineries in El Paso, Texas and other 

refineries on the Gulf Coast, with additional volumes sourced from refineries in Southern California. The 

same supply pattern exists for jet fuel, with most of the region’s jet fuel supplies sourced from the Gulf 

Coast. However, Arizona’s distillate demand is supplied mostly from Southern California refineries, 

representing that region’s relative net length in distillate supplies. 

Figure 28. Arizona motor gasoline supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Distillate fuel supply/demand 

In 2013, Arizona region consumed 50,600 b/d of distillate fuel. Supply from Southern California averaged 

28,200 b/d (56% of demand), and supply from Texas and New Mexico averaged 21,300 b/d (42% of 

demand). Biodiesel supplied about 3% of Arizona diesel fuel demand in 2013. Arizona requires ultra-low 

sulfur diesel, the specifications for which are less restrictive than CARB diesel.  

Figure 29. Arizona distillate supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Jet fuel supply/demand 

In 2013, Arizona consumed 14,600 b/d
16

 of jet fuel, most of which was supplied from Texas and New 

Mexico. Jet fuel demand is principally at the Phoenix Sky Harbor International Airport and the Tucson 

International Airport, both of which are supplied from the Kinder Morgan pipeline systems.  

Figure 30. Arizona jet fuel supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Renewable fuels and biofuels supply/demand 

Motor gasoline sold in Arizona is blended with ethanol to an average level of 10%, driven by the federal 

RFS program and also by the EPA’s State Winter Oxygenated Fuel program that requires minimum 

oxygenate levels to reduce carbon monoxide emissions. The winter oxygenated fuel season is generally 

October through February or March. Arizona has one ethanol production facility, Pinal Energy, which 

restarted in March 2014 after having been idle for 18 months. Arizona also has biodiesel production 

capacity. 

  

                                                            
16

 Non-EIA sources of data estimate Arizona jet fuel consumption at higher levels. 
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Retail market  

There are about 23 branded and unbranded fuels retailers operating in Arizona and most, 56%, of the 

retail outlets are unbranded meaning they are unaffiliated with a major oil company brand, although 

they may purchase product from a major oil company and market that product under a different brand. 

Major retail brands in Arizona include Chevron, Circle K, Fry’s, Quik Trip, Shell, and Valero. 

Figure 31. Arizona retail market structure 

percent of retail outlets 

 

Source: Stillwater Associates analysis of Oil Price Information Service (OPIS) data for the week of December 31, 2014 

Note: OPIS data are survey rather than census data, and survey data include transactions from large commercial trucking fleet 

customers using company credit cards and not from cash or credit card sales to the general public.  
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Hawaii

Hawaii is remote and isolated from other PADD 5 regional markets and other PADDs. Hawaii relies 

primarily on in-region refinery production and imports. In 2013, refineries in Hawaii produced 21,500 

b/d of motor gasoline, 20,300 b/d of jet fuel, and 11,800 b/d of diesel fuel sufficient to meet 72% of 

motor gasoline demand, 55% of jet fuel demand, and 81% of distillate fuel demand. Refinery production 

was supplemented with motor gasoline imports of 5,400 b/d, jet fuel imports of 19,700 b/d, and 

distillate imports of 2,200 b/d. Hawaii was also supplied with small volumes of motor gasoline and diesel 

fuel from other PADDs and a small volume of diesel fuel from other PADD 5 regional markets.  

The state’s island geography supports air travel, and as a result, Hawaii’s jet fuel demand, which 

averaged 36,700 b/d in 2013, is higher than demand for both motor gasoline and diesel fuel. Hawaii’s jet 

fuel demand accounted for 8% of PADD 5 demand in 2013, compared with 2% of motor gasoline and 3% 

of diesel fuel demand. The state’s diesel demand is boosted by demand from the electric power sector 

and U.S. Navy demand for marine fuels. 

Figure 32. Hawaii 2013 supply/demand balance 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

 

Supply and logistics 

There are two operating refineries in Hawaii with a combined atmospheric crude distillation unit 

capacity of 147,500 barrels per calendar day (b/cd). The Chevron Barbers Point refinery with capacity of 

54,000 b/cd refines light and very low-sulfur-content crude oil into motor gasoline, distillate fuel, and jet 

fuel. The Par Petroleum Ewa Beach refinery, doing business as Hawaii Independent Energy, has 

atmospheric crude distillation capacity of 93,500 b/cd, and produces mostly jet and diesel fuels. The Ewa 

Beach refinery processes a mix of sweet and moderately heavy crude oils, including imports and oil from 
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the Alaska North Slope. In addition to transportation fuels, Hawaiian refineries produce significant 

quantities of heavy fuels used in electric power generation.  

Table 7. Hawaii refineries 

Company Location 

Atmospheric Crude 

Distillation Unit (ACDU) 

capacity b/cd Markets served 

Chevron USA  Honolulu 

(Barbers Point) 

54,000 Hawaii 

Par Petroleum dba           

Hawaii Independent Energy 

Ewa Beach 

(Kapolei) 

93,500 Hawaii 

Source: Stillwater Associates analysis of EIA data  

 

In the first quarter of 2013, the refinery at Ewa Beach (then owned and operated by Tesoro Corporation) 

was idled and did not operate for several months. As a result, 2013 data on refinery transportation fuels 

supply are atypical for Hawaiian petroleum product markets. Par Petroleum purchased the Tesoro 

refinery and restarted it in the second quarter of 2013. The refinery is now doing business as Hawaii 

Independent Energy. With the restart, supply is now more consistent with historical patterns.  

In 2013, refineries in Hawaii produced 21,500 b/d of motor gasoline, 20,300 b/d of jet fuel, and 11,800 

b/d of diesel fuel sufficient to meet 72% of motor gasoline demand (81% when blended with ethanol), 

55% of jet fuel demand, and 75% of diesel fuel demand. Refinery production was supplemented with 

motor gasoline imports of 5,400 b/d, jet fuel imports of 19,700 b/d, and diesel imports of 2,200 b/d. 

Hawaii was also supplied with small volumes of motor gasoline and diesel fuel from other PADDs and 

supplied a small volume of diesel fuel from other PADD 5 regional markets.  

Product from the refineries on Oahu moves by pipeline to supply storage and distribution terminals on 

Oahu and by marine vessel from the Barbers Point Harbor to terminals on the islands of Maui, Kauai, 

and Hawaii. Product that arrives in Hawaii by marine vessel from other U.S. regions is also processed 

through the Barbers Point Harbor where large seagoing marine vessels can be accommodated. Large 

cargoes are offloaded, and then smaller volumes are shipped by barge to the storage and distribution 

terminals on the other islands. There are 14 storage and distribution terminals outside the Honolulu 

area, many of which are small.  

Product is also shipped to Honolulu International Airport by pipeline across Pearl Harbor and by truck 

from Honolulu area terminals.  

The two refineries on Oahu and the Barbers Point port facilities and associated barge fleet are critical to 

Hawaii transportation fuels supply.  
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Figure 33. Hawaii refineries and petroleum product flows 
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Motor gasoline supply/demand 

Hawaii is typically a tightly balanced market for motor gasoline. In 2012, in-region refinery production 

when blended with ethanol was sufficient to supply 99% of motor gasoline demand. On average in 2013, 

in-region refinery production in Hawaii was sufficient to supply only 72% of demand (81% when blended 

with ethanol). Imports and receipts from other PADDs supplied the balance. After the restart of the 

closed refinery, EIA data indicate that balances are more consistent with historical levels.  

Figure 34. Hawaii gasoline supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Distillate fuel supply/demand 

Refineries in Hawaii typically produce more distillate fuel than is consumed locally. In 2012, in-region 

refineries produced 129% of average distillate demand and in the first nine months of 2014 produced 

104% of average demand. However, refineries in Hawaii are configured to produce some diesel fuel to 

meet power generation demand. The refineries also lack de-sulfurization capacity. This creates an 

imbalance between the distillate fuels produced in Hawaii, with excess supplies of heavy higher-sulfur 

diesel fuel and a shortage of lower-sulfur distillate fuels like ULSD. As a result, Hawaii exports or ships to 

other parts of PADD 5 heavier distillate fuels, and either imports ULSD or receives it from other PADD 5 

regional markets. The lack of desulfurization capacity at Hawaiian refineries limits crude slate flexibility 

and favors crude oil with very low sulfur content. 

Figure 35. Hawaii distillate fuel supply/demand balance  

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Jet fuel supply/demand 

Hawaii consumes more jet fuel than motor gasoline or diesel fuel. As in-region refineries cannot produce 

sufficient quantities of jet fuel to meet demand, Hawaii imports substantial volumes of jet fuel. In 2013, 

Hawaii imported 19,700 b/d of jet fuel (54% of demand) and in 2012 the state imported jet fuel to meet 

21% of demand. Jet fuel is occasionally transferred to Hawaii from other regions of PADD 5.  

Figure 36. Hawaii jet fuel supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

Renewable fuels and biofuels supply/demand 

Transportation fuels sold in Hawaii must comply with the federal Renewable Fuels Standard (RFS) that 

mandates transportation fuels sold in the United States contain a minimum volume of renewable fuels. 

However, Hawaii recently passed legislation to eliminate the mandate to blend ethanol into gasoline. It 

is unclear what practical impact the legislation will have because producers will still be required to blend 

renewable fuel into gasoline and diesel under the federal Renewable Fuel Standard program. Ethanol is 

currently shipped to Hawaii from the other regional markets in PADD 5 or from Brazil. Ethanol shipped 

from the West Coast typically originates in the Midwest and moves to the West Coast by rail. Plans to 

produce ethanol in Hawaii using locally grown feedstocks have been slow to materialize despite state 

incentives. 
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Retail market  

There are about nine branded and unbranded retailers of transportation fuels in Hawaii, and 76% of 

retail outlets sell branded fuels. Chevron, 76, Aloha, Tesoro, and Shell are among the major retail brands 

in Hawaii. 

Figure 37. Hawaii retail market structure 

percent of retail outlets 

 

Source: Stillwater Associates analysis of Oil Price Information Service (OPIS) data for the week of December 31, 2014 

Note: OPIS data are survey rather than census data, and survey data include transactions from large commercial trucking fleet 

customers using company credit cards and not from cash or credit card sales to the general public.  
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Alaska

Alaska has the lowest population of all PADD 5 regions, and as a result, Alaska's demand for motor 

gasoline accounts for a small percentage of total PADD demand. However, the region’s remoteness and 

wide geographic expanse make air travel essential, and Alaska’s demand for jet fuel is higher than for 

motor gasoline. The region’s distillate fuel demand is supported by resource extraction activities and oil 

production in the north. In 2013, Alaska’s demand for motor gasoline was 20,800 b/d, less than 2% of 

total PADD 5 demand; jet fuel demand was 48,400 b/d, 11% of PADD 5 demand; and diesel fuel demand 

was 33,400 b/d, 7% of PADD 5 demand.  

The region is supplied primarily by in-region refinery production, by production from refineries in other 

regions of PADD 5 that is delivered by marine vessel from Washington and California, and by imports.  

Figure 38. Alaska 2013 supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 

 

Supply and logistics 

There are five operating refineries in Alaska with combined atmospheric crude distillation unit capacity 

of 165,200 barrels per calendar day (b/cd). A sixth refinery, Flint Hills Resources North Pole refinery, 

with 126,535 b/cd crude distillation capacity, was closed in 2014 and is being dismantled and converted 

to a storage and distribution terminal.  

The operating refineries are dispersed across the state. On the North Slope, two of the three major 

crude oil producers, BP and ConocoPhillips, operate small distillation-only refineries that process Alaska 

North Slope (ANS) crude oil to produce artic diesel fuel for production operations. The refineries inject 

unsold distillation products back into the Trans-Alaska Pipeline System (TAPS). Petro Star also operates 
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two distillation-only refineries, one in North Pole in central Alaska and the other in Valdez in southern 

Alaska. Both of these facilities blend unsold distillation products back into TAPS.  

Tesoro operates the largest and most complex refinery in Alaska at Kenai. The Tesoro refinery produces 

a wider range of transportation fuels, including motor gasoline, jet fuel, and diesel fuel. The refinery also 

produces asphalt.  

Table 8. Alaska refineries 

Company Location 

Atmospheric Crude 

Distillation Unit (ACDU) 

capacity b/cd Markets served 

Tesoro Kenai 65,000  Anchorage 

Petro Star Valdez  55,000  South Alaska/Islands 

Petro Star North Pole 19,700  Fairbanks/Central Alaska 

Conoco Phillips  Prudhoe Bay 15,000  Conoco Phillips Production Operations 

BP Prudhoe Bay 10,500  BP Production Operations 

Source: Stillwater Associates analysis of EIA data 

 

On an annual average basis, the refineries in Alaska supply 83% of motor gasoline demand, 76% of jet 

fuel demand, and 66% of diesel fuel demand. However, Alaska’s seasonal weather patterns result in 

seasonal differences in consumption. Supply/demand balances and supply patterns vary across the year. 

Refinery supply is supplemented with receipts from other PADD 5 regions and imports. Product is 

regularly supplied to southeastern Alaska by marine vessel from Washington and California. Alaska also 

exports a small amount of fuel to Canada and Asia.  

Shipment of product within Alaska is by pipeline between Kenai and Anchorage, by rail between 

Anchorage and Fairbanks, and by marine vessel. The Anchorage-to-Fairbanks rail line and the pipeline to 

Anchorage are critical to the supply chain.  

There are 42 small storage/distribution terminals outside the Anchorage area that serve isolated areas. 

Deliveries to some locations are seasonal, occurring only during the summer and fall when barge 

movements are possible. In Southeast Alaska, where there are few roads, fuels are supplied by barge 

from the U.S. West Coast and Canada. 

Jet fuel is delivered to the Ted Stevens International Airport via both pipeline and trucks from 

Anchorage-area terminals.  
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Figure 39. Alaska refineries and petroleum product flows 
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Motor gasoline supply/demand 

Motor gasoline demand in Alaska is highly seasonal. Demand in the peak summer months is significantly 

higher than in the winter months. In the winter months, in-region refinery production of gasoline is 

almost sufficient to meet demand; during the summer, a combination of imports and marine deliveries 

from other PADD 5 regions supplements in-region refinery production. In 2013, Alaska motor gasoline 

demand averaged 20,800 b/d. In January 2013, demand was about 16,800 b/d and in July demand was 

25,000 b/d. 

Alaska does not require the blending of ethanol with motor gasoline so ethanol does not represent the 

typical 9%–10% of motor gasoline as it does in other regions of PADD 5. 

Figure 40. Alaska motor gasoline supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Distillate fuel supply/demand 

Alaskan distillate demand, 33,400 b/d on average in 2013, is supplied mostly by in-region refinery 

production (66%), imports (15%), and marine movements from other regions (41%). Some of the 

refineries in Alaska’s North Slope produce off-road diesel fuels for use in oil and natural gas exploration 

and production activities. Diesel is also exported from Alaska to Canada and Asia.  

Figure 41. Alaska distillate fuel supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data 
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Jet fuel supply/demand 

Jet fuel is a critical transportation fuel in Alaska. With vast distances to cover across rugged terrain, 

aviation is often the only way to access many parts of the state. Alaska’s jet fuel consumption of 48,400 

b/d on average in 2013 accounts for 11% of PADD 5 jet fuel demand. Jet fuel demand is typically higher 

in summer months than in winter. In-region refineries produced jet fuel sufficient to supply 76% of 

average demand in 2013. Imports of 1,500 b/d and receipts of jet fuel from other PADD 5 regions, 

Washington and California, supplied the balance.  

Figure 42. Alaska jet fuel supply/demand balance 

thousand barrels per day 

 

Note: All movements are on a net basis. 

Source: Stillwater Associates analysis of EIA data  

Renewable fuels and biofuels supply/demand 

There is minimal biofuels demand in Alaska. There is no requirement to blend ethanol into motor 

gasoline. EIA data indicate that there is one biodiesel production facility in the state as of April 2015.  
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Retail market  

There are 9 branded and unbranded retailers with approximately 165 retail outlets in Alaska. Most of 

the retail locations (57%) are branded. Major retail brands include Holiday, Tesoro, Chevron, and Shell.  

Figure 43. Alaska retail market structure 

percent of retail outlets 

 

Source: Stillwater Associates analysis of Oil Price Information Service (OPIS) data for the week of December 31, 2014 

Note: OPIS data are survey rather than census data, and survey data include transactions from large commercial trucking fleet 

customers using company credit cards and not from cash or credit card sales to the general public.  
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Nina Utigaard 25-Mar-16 Maria Baca 25-Mar-16

Kathleen Devries 25-Mar-16 Alberta Ramon 25-Mar-16

Robert Zimmerman 25-Mar-16 Irma Starke 25-Mar-16

Eric Edmondson 25-Mar-16 William Davis 25-Mar-16

Mary Jane Walker 25-Mar-16 Neil Wilson 25-Mar-16

Laura Kielman 25-Mar-16 Damian James 25-Mar-16

Katy Redmon 25-Mar-16 Neil Ferguson 25-Mar-16



Dan Ballinger 25-Mar-16 Consuelo Valenzuela 25-Mar-16

John Scott 25-Mar-16 Rae Kirk 25-Mar-16

Tom Wendel 25-Mar-16 Judy Jackson 25-Mar-16

Lucio diMauro 25-Mar-16 Joan Zawaski 25-Mar-16

Lana Touchstone 25-Mar-16 Karen Donaldson 25-Mar-16

Vivian Dowell 25-Mar-16 Mary Donaldson 25-Mar-16

Bonnie Moran 25-Mar-16 Brandy Schumacher 25-Mar-16

Linda Baxter 25-Mar-16 Laura Riley 25-Mar-16

A. Applegate 25-Mar-16 Richard Gerber 25-Mar-16

Katherine Mcneill 25-Mar-16 Joan Gatenby 25-Mar-16

Vernon Sanders 25-Mar-16 Ildiko Lewis 25-Mar-16

Joanna Katz 25-Mar-16 Callie Riley 25-Mar-16

Kathleen Feeley 25-Mar-16 Mike Wertheim 25-Mar-16

Daphne lin 25-Mar-16 Gretchen Sauer 25-Mar-16

Michele Banks 25-Mar-16 Vincent Bausano 25-Mar-16

Carol Agnost 25-Mar-16 Coleman Billingslea 25-Mar-16

Julia Adkins 25-Mar-16 Ronald Bogin 25-Mar-16

Thomas Schwemberger 25-Mar-16 Jeffrey Stone 25-Mar-16

Julia Arnold 25-Mar-16 Terril Mchardy 25-Mar-16

Toby Gottfried 25-Mar-16 Loretta Hayes 25-Mar-16

Vicki Lee 25-Mar-16 Stewart Winchester 25-Mar-16

Janet Lenihan 25-Mar-16 Charles Therrell 25-Mar-16

Stacy Nepacena 25-Mar-16 Elizabeth Pallatto 25-Mar-16

Joseph Melvin 25-Mar-16 Margaret Trawick 25-Mar-16

Denise Lindsly 25-Mar-16 Rita Hays 25-Mar-16

Jolene Rogers 25-Mar-16 Kevin mcnamara 25-Mar-16

Ann Myers 25-Mar-16 Margaret Demott 25-Mar-16

Pierre Del Prato 25-Mar-16 Elizabeth Pendleton 25-Mar-16

Steven Vine 25-Mar-16 Julie Ann Kanoff 25-Mar-16

Scott Bartlett 25-Mar-16 Rory Alden 25-Mar-16

Sally Smith 25-Mar-16 Michele Roma 25-Mar-16

Casey Fisher 25-Mar-16 Wayne Steffes 25-Mar-16

Robert Beach 25-Mar-16 Bob Atwood 25-Mar-16

Shirley Ramstrom 25-Mar-16 David Gjeston 25-Mar-16

Paula Summers 25-Mar-16 Rosie Manina 25-Mar-16

James Barrett 25-Mar-16 Ed Giguere 25-Mar-16

Sharon Rose 25-Mar-16 Judy Shattuck 25-Mar-16

Avondus Jackson 25-Mar-16 Shellie Krirk 25-Mar-16

Josh Bodine 25-Mar-16 Aaron Senegal 25-Mar-16

Rita Decker 25-Mar-16 Elizabeth Dodge 25-Mar-16

Suzy Forwood 25-Mar-16 Dennis Waterhouse 25-Mar-16

Joseph Rodriguez 25-Mar-16 Sherry Dunn 25-Mar-16

Arleen Whitmore 25-Mar-16 Gaile Carr 25-Mar-16

Rafael De Leon 25-Mar-16 Don Green 25-Mar-16

Ulrike Silkey 25-Mar-16 Barbara St. John 25-Mar-16

Samuel Durkin 25-Mar-16 Chrysanthi Lawrence 25-Mar-16

James R Monroe 25-Mar-16 Robert Whitehead 25-Mar-16

Francis Davis 25-Mar-16 Karen Dallow 25-Mar-16

Natacha Lascano 25-Mar-16 John Golding 25-Mar-16

Connie Brandon 25-Mar-16 Tari Nicholson 25-Mar-16

Arthur Trefzger 25-Mar-16 Greg Ratkovsky 25-Mar-16

Mike Silver 25-Mar-16 Ballinger Kemp 25-Mar-16

Debra Willis 25-Mar-16 Pamela Osgood 25-Mar-16

Gwen Doebbert 25-Mar-16 Nancy Kelly 25-Mar-16

Kenneth Dalwin 25-Mar-16 Jacquie Duerr 25-Mar-16

Nancy Havassy 25-Mar-16 Ben McClinton 25-Mar-16



Laura Hertel 25-Mar-16 Earla Kirkwood 25-Mar-16

Linda Martin 25-Mar-16 Hannelore Wiseman 25-Mar-16

K. Lee 25-Mar-16 Jim Hard 25-Mar-16

Jeff Zittrain 25-Mar-16 John De La Torre 25-Mar-16

David Isaac 25-Mar-16 Katherine Arnett 25-Mar-16

Rudy Zeller 25-Mar-16 Lee Pettenger 25-Mar-16

Geoffrey Eargle 25-Mar-16 Cheryl Ku 25-Mar-16

Debra Lewis 25-Mar-16 Marilyn Mcmullen 25-Mar-16

Gudrun Hall 25-Mar-16 Joan Pool 25-Mar-16

Bill Miller 25-Mar-16 Mary Richardson 25-Mar-16

Jane Mrowka 25-Mar-16 Mark Gotvald 25-Mar-16

Helene Whitson 25-Mar-16 Martin Iseri 25-Mar-16

Michele Coakley 25-Mar-16 Michael Butler 25-Mar-16

Ron Hansen 25-Mar-16 Gemma Geluz 25-Mar-16

Laura Naismith 25-Mar-16 Michelle Orengo-Mcfarlane 25-Mar-16

S Kaehn 25-Mar-16 Christine C. Jones 25-Mar-16

Peggy Woodin 25-Mar-16 Eric Mooney 25-Mar-16

Pat Kurzman 25-Mar-16 Dagmar Friedman 25-Mar-16

Cheryl Keith 25-Mar-16 Jerry Horner 25-Mar-16

Karen Peel 25-Mar-16 Damien Johnson 25-Mar-16

Pat Sharp 25-Mar-16 Clara Carpenter 25-Mar-16

Janice Cumming 25-Mar-16 Malcolm Moore 25-Mar-16

John Boyd 25-Mar-16 Peggy Kelsay 25-Mar-16

Gary and Mary Shallenberger 25-Mar-16 Linda Morgan 25-Mar-16

Teresa Fisher 25-Mar-16 Kris Muller 25-Mar-16

Mario Galvan 25-Mar-16 Debra Polansky 25-Mar-16

Debra Walker 25-Mar-16 Andrew Siegal 25-Mar-16

Karen Ratay 25-Mar-16 Richard Freeman 25-Mar-16

Joan Ohenley 25-Mar-16 Donna Watson 25-Mar-16

Darien Huey 25-Mar-16 Ann Myers 25-Mar-16

Sheila Jordan 25-Mar-16 John Fabris 25-Mar-16

Rodney Hill 25-Mar-16 Arnold Gatti 25-Mar-16

Nicole Amador 25-Mar-16 Mary Olswang 25-Mar-16

Margaret Talbot 25-Mar-16 Barbara Sandow 25-Mar-16

Michael Mccool 25-Mar-16 Gerry Royse 25-Mar-16

Craig Scherfenberg 25-Mar-16 Sarah Paul 25-Mar-16

Pam Ramirez 25-Mar-16 Brenda Bailey 25-Mar-16

Greg Cover 25-Mar-16 Yin So 25-Mar-16

Ernesto Ferrera 25-Mar-16 Fritz Pinckney 25-Mar-16

Alex Mccollom 25-Mar-16 Segue Fischlin 25-Mar-16

Joan Moricca 25-Mar-16 Elizabeth Potter 25-Mar-16

Joseph Tande 25-Mar-16 Peggy Sweeny 25-Mar-16

Rolando Arango 25-Mar-16 Ian Bolliger 25-Mar-16

Cynthia Nakashima 25-Mar-16 Whitney Shinkle 25-Mar-16

Pat Blackwell-Marchant 25-Mar-16 Harriet Miller 25-Mar-16

Steven Seiberlich 25-Mar-16 Janet Esteves 25-Mar-16

Willa Oconnor 25-Mar-16 Eileen Kramer 25-Mar-16

David Browne 25-Mar-16 Russell Kilday-Hicks 25-Mar-16

Katherine Myskowski 25-Mar-16 Barry Hottle 25-Mar-16

Malc Moore 25-Mar-16 Egil Rosten 25-Mar-16

Anna Campa 25-Mar-16 Madeline Moran 25-Mar-16

Jeremiah Anderson 25-Mar-16 James Connolly 25-Mar-16

Annie Carpenter 25-Mar-16 Randy and Michelle Davis 25-Mar-16

Kristine Raatz 25-Mar-16 Haleh Niazmand 25-Mar-16

Luann Tribble 25-Mar-16 Eleanor Thomas 25-Mar-16

Tom Mcgonigle 25-Mar-16 Felton Davis 25-Mar-16



Lisa Mar 25-Mar-16 Julia Mccarthy 25-Mar-16

Leigh Stamets 25-Mar-16 Mike and Marga Filip 25-Mar-16

Kenneth Kohler 25-Mar-16 Linda Valenziano 25-Mar-16

Cynthia Hodges 25-Mar-16 Janice Pardoe 25-Mar-16

Deborah Sayre 25-Mar-16 Elizabeth Milliken 25-Mar-16

Maureen Pisani 25-Mar-16 Darlene Norwood 25-Mar-16

Diane Mckernon 25-Mar-16 David Whetstone 25-Mar-16

Darrell Robinson 25-Mar-16 Hamerling Santos 25-Mar-16

Heidi Nurse 25-Mar-16 David Lingren 25-Mar-16

Rebekah Carey 25-Mar-16 Amy Zink 25-Mar-16

Pam Gumpertz 25-Mar-16 Timothy Moder 25-Mar-16

Bill Pezick 25-Mar-16 Lauren Elizabeth 25-Mar-16

Jeanette Meeker 25-Mar-16 Mark Springer 25-Mar-16

Benjamin Lev 25-Mar-16 Katherine Silvey 25-Mar-16

Gail Odom 25-Mar-16 Lynette Ridder 25-Mar-16

Jay Rutherdale 25-Mar-16 Ana Belle 25-Mar-16

Kathleen Keigharn 25-Mar-16 David Okner 25-Mar-16

Barbara Koeth 25-Mar-16 Nikki Nafziger 25-Mar-16

Joan Borame 25-Mar-16 Karen Springer 25-Mar-16

Jason Gardner 25-Mar-16 Gary Kielbasa 25-Mar-16

Jim Roberts 25-Mar-16 Geneva Omann 25-Mar-16

Scott Miller 25-Mar-16 Colleen Harrison 25-Mar-16

Craig Volpe 25-Mar-16 Corbett Bray 25-Mar-16

Clark Quinn 25-Mar-16 Michael Kaufman 25-Mar-16

Dave Rawcliffe 25-Mar-16 Anita Watkins 25-Mar-16

Phil Riser 25-Mar-16 Peter Eggleton 25-Mar-16

Austin Willacy 25-Mar-16 Heather Vollstedt 25-Mar-16

Pamela Lyons 25-Mar-16 Michele Sanderson 25-Mar-16

Raymond Welch 25-Mar-16 Karen Eikeland 25-Mar-16

J Lhesli Benedict 25-Mar-16 Melissa Gutierrez 25-Mar-16

Polly Dallas 25-Mar-16 Raymond Marshall 25-Mar-16

Angelo Digangi 25-Mar-16 Tami Phelps 25-Mar-16

Anothony Jammal 25-Mar-16 Jim Tangney 25-Mar-16

Lauren Ranz 25-Mar-16 Scott Troyer 29-Mar-16

Barbara Cone 25-Mar-16 Kari Akers 29-Mar-16

Ernest Rosenberg 25-Mar-16 J Lane 29-Mar-16

Kersti Evans 25-Mar-16 Vincent Webb 29-Mar-16

J Metzener 25-Mar-16 Rosemary Nelson 29-Mar-16

John Petroni 25-Mar-16 Neal Mock 29-Mar-16

Herman Gomes 25-Mar-16 John Livingston 29-Mar-16

Cheryl Parkins 25-Mar-16 Robert Mack 29-Mar-16

Carol Hirth 25-Mar-16 Jerry Nailon 29-Mar-16

Rosalba Cofer 25-Mar-16 Jacques Blumer 29-Mar-16

Cia Lynn 25-Mar-16 Magali Sajan 29-Mar-16

James True 25-Mar-16 Jack Van den Bogaerde 29-Mar-16

Chad Saunders 25-Mar-16 Donald Alter 29-Mar-16

Trace Elms 25-Mar-16 Jane Kwiatkowski 29-Mar-16

Nawal Tamimi 25-Mar-16 Leia Ambra 29-Mar-16

Bruce Von Alten 25-Mar-16 Susan Herting 29-Mar-16

Mark Clearwater 25-Mar-16 Thomas Brustman 29-Mar-16

Joseph Buhowsky 25-Mar-16 Stephanie Clark 29-Mar-16

Steven Schultz 25-Mar-16 Lela Nishizaki 29-Mar-16

Wes Headley 25-Mar-16 Cyd Rochford 29-Mar-16

Carol Brady 25-Mar-16 Robert Anker 29-Mar-16

Bill Britton 25-Mar-16 Mary Kaufman 29-Mar-16

Kilah Hollis 25-Mar-16 Gina Gatto 29-Mar-16



Ann Pinkerton 29-Mar-16 Melissa Funk 29-Mar-16

Francine Donner 29-Mar-16 Melynda Quinn 29-Mar-16

Lynn Armstrong 29-Mar-16 Amy Voge 29-Mar-16

Zac Pinard 29-Mar-16 Charles Binckley 29-Mar-16

Jim Alexander 29-Mar-16 Clover Seely 29-Mar-16

Cristian Cortina 29-Mar-16 Valerie Phillips 29-Mar-16

Kelli Davis 29-Mar-16 Julie Osborn 29-Mar-16

Lily Marie 29-Mar-16 Thomas Zito 29-Mar-16

Tim Hill 29-Mar-16 Karen Kirschling 29-Mar-16

Faith Strailey 29-Mar-16 Faith Boucher 29-Mar-16

Paula Defelice 29-Mar-16 Patricia Zimmermann 29-Mar-16

Richard Shannon 29-Mar-16 Julia Frisk 29-Mar-16

Coralie Carraway 29-Mar-16 William Wallin 29-Mar-16

Maria Koci 29-Mar-16 Josheph Mumm 29-Mar-16

Elizabeth Acevedo 29-Mar-16 Gregory Gordon 29-Mar-16

Cindy Warnock 29-Mar-16 David Adams 29-Mar-16

Deborah Preston 29-Mar-16 Stan Young 29-Mar-16

Howard Cohen 29-Mar-16 Maureen Besancon 29-Mar-16

Jeannie Clements 29-Mar-16 Chris Jones 29-Mar-16

D Ashurst 29-Mar-16 Mary Scibek 29-Mar-16

Byron Lerner 29-Mar-16 Joseph Wigon 29-Mar-16

Sally Maier 29-Mar-16 Jack Coombes 29-Mar-16

Cynthia Miller 29-Mar-16 Theresa Mccormick 29-Mar-16

Patrick Lewis 29-Mar-16 Lucymarie Ruth 29-Mar-16

William Beebe 29-Mar-16 Doug Musick 29-Mar-16

Dara Dungworth 29-Mar-16 Gus and Emy Pacheco 29-Mar-16

Clydell Peairs 29-Mar-16 Emily Ladner 29-Mar-16

Marjorie Krauser 29-Mar-16 Robert Webster 29-Mar-16

Michael Mitsuda 29-Mar-16 Richard Anderson 29-Mar-16

Carole Shelton 29-Mar-16 Sam Hopstone 29-Mar-16

Caroline Brawner 29-Mar-16 Elizabeth Ferguson 29-Mar-16

Sean Ebersviller 29-Mar-16 Theresa Rettinghouse 29-Mar-16

Sheratan Downie 29-Mar-16 David Britt 29-Mar-16

Linda Lux 29-Mar-16 Patti Joki 29-Mar-16

Karen Nagano 29-Mar-16 Patti Fink 29-Mar-16

Jeanne Bisbano 29-Mar-16 Janice Blumenkrantz 29-Mar-16

Michael Cooper 29-Mar-16 Sharyn Barthes 29-Mar-16

Georgina Smith 29-Mar-16 Elizabeth Deland 29-Mar-16

Sandra Morey 29-Mar-16 Gregory Rosen 29-Mar-16

Norma Hook 29-Mar-16 Lousie Chegwidden 29-Mar-16

Nancy Cunningham 29-Mar-16 Flint Sheffield 29-Mar-16

Tobey Wiebe 29-Mar-16 Lora Ferrante 29-Mar-16

Karen Wilson 29-Mar-16 Dorie Sicher 29-Mar-16

J. Chris Kidney 29-Mar-16 P Shontz 29-Mar-16

Valerie Beard 29-Mar-16 Terrie Weiss 29-Mar-16

Vaughn Miller 29-Mar-16 Donald Coburn 29-Mar-16

Steve Wednt 29-Mar-16 Janet Parkins 29-Mar-16

Phyllis Bischof 29-Mar-16 Kevin Toney 29-Mar-16

Kj Linarez 29-Mar-16 Ken Cooper 29-Mar-16

Douglas Thorley 29-Mar-16 Marjorie Boynton 29-Mar-16

William Branch 29-Mar-16 Michael Kohnen 29-Mar-16

Peggy Holmes 29-Mar-16 Stephen Brown 29-Mar-16

Lisa Nakamura 29-Mar-16 Rene Castle 29-Mar-16

Carl Ondy 29-Mar-16 Claudia Wornum 29-Mar-16

Ernie Walters 29-Mar-16 Laura Galligan 29-Mar-16

Loretta Long 29-Mar-16 Okiyo Ososaka 29-Mar-16



Richard Saunders 29-Mar-16 Jon Bazinet 29-Mar-16

Douglas Poore 29-Mar-16 Kate Hoshour 29-Mar-16

Vernon Kuska 29-Mar-16 Darrell Neft 29-Mar-16

Teresa Medena 29-Mar-16 C Yee 29-Mar-16

Frances Blythe 29-Mar-16 Robert Nauman 29-Mar-16

Deborah Ann Perkins-Kalama 29-Mar-16 Deborah Alexander 30-Mar-16

Cindy Swanson 29-Mar-16 Triss William Renard 30-Mar-16

Dana Ahlgren 29-Mar-16 Julie Cooke 30-Mar-16

Kim Fowler 29-Mar-16 James and Carol Patton 30-Mar-16

Debbie Tenenbaum 29-Mar-16 Phyllis Bischof 30-Mar-16

Dillon Caruso 29-Mar-16 Daisy Miller 30-Mar-16

Stephen Greenberg 29-Mar-16 Maryanne Glazar 30-Mar-16

Gilbert Eidam 29-Mar-16 Walter Erhorn 30-Mar-16

Jennifer Cardoza 29-Mar-16 Victor Monjara 31-Mar-16

Wendy Roberts 29-Mar-16 Diana Aridi 31-Mar-16

Prince Kuyper 29-Mar-16 Chanel Brown 31-Mar-16

Mary Adams 29-Mar-16

Matthew Coleman 29-Mar-16

John Grote 29-Mar-16

George Meskus 29-Mar-16

Howard Whitaker 29-Mar-16

George Shanks 29-Mar-16

Sheryl Luxon 29-Mar-16

Mary Coleman 29-Mar-16

Dan Anderson 29-Mar-16

Dorothy Frantz 29-Mar-16

Courtney King 29-Mar-16

Marci Nunez 29-Mar-16

Mark Van Loon 29-Mar-16

Laura Santina 29-Mar-16

Vicki Brenner 29-Mar-16

Bonnie Neumann 29-Mar-16

George Foxworth 29-Mar-16

Elizabeth Johnson 29-Mar-16

Bob Wellsted 29-Mar-16

Michelle Murray 29-Mar-16

Kevin Patterson 29-Mar-16

Melodie White 29-Mar-16

Sharon Haase 29-Mar-16

Martin and Rachelle Mazar 29-Mar-16

Elizabeth Daniels 29-Mar-16

Reed O'Brien 29-Mar-16

Walter Helm 29-Mar-16

Douglas Stevenson 29-Mar-16

Christine Wisniewski 29-Mar-16

Martha Mcnamee 29-Mar-16

Sue Lindgard 29-Mar-16

Marilyn Weirich 29-Mar-16

Diana Rebman 29-Mar-16

Ellen Phillips 29-Mar-16

Joann Nazworthy 29-Mar-16

Roland Leong 29-Mar-16

Bill Oliver 29-Mar-16

Kathryn Hirt 29-Mar-16

Jay Atkinson 29-Mar-16

Carlotta Kidd 29-Mar-16






































