ATTACHMENT 1
CALCULATIONS FOR PRODUCTION-BASED

BPT, BCT, AND BAT EFFLUENT LIMITATIONS

FOR 

VALERO BENICIA REFINERY

(Four Sets of Effluent Limitations)

References:

1) 40 CFR § 419 Subpart B Effluent Limitations Guidelines and New Source Performance Standards for the Petroleum Refining Point Source Category (Cracking Subcategory)

2) Development Document for Effluent Limitations Guidelines and New Source Performance Standards for the Petroleum Refining Point Source Category

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

4) Telephone conversations between Ann La Duca, Tetra Tech, Inc. and Hugh Wise, EPA-Headquarters on June 26, 2002 

5) Amended NPDES Application Attachment 2C-IIIC for Permit Reissuance (Attachment dated June 2002)

6) Refinery Production Data January 1997 – April 2001, provided by the facility (Data from January 2000 – December 2000 was selected as the high year based on average production rates and was used in calculations)

7) Asphalt Production Data January 2001- April 2002, provided by the facility

There are four sets of effluent limitations proposed in this Order.  As stated in the Fact Sheet, the discharger has proposed two modifications that would affect the flow to the treatment plant and Outfall 001.  The Discharger has proposed to increase production rate capacity from the refinery to a crude throughput of 165,000 barrels per day (representing a 22.2 percent increase in production capacity).  However, for alternative production-based limits, the Discharger requested that the Board base them on a crude throughput of 150,000 barrels per day.  The Discharger has also proposed to route asphalt plant process wastewater to the treatment plant and Outfall 001.  These modifications would lead to increased allowances under 40 CFR § 419 Subpart B.  The Board will not apply the higher limitations until the Executive Officer indicates in writing that the Discharger has provided adequate documentation that these modifications have occurred and higher limitations are appropriate.  The four conditions are described below:

1. The 1st set of effluent limitations apply at the current production rate capacity of 135,000 barrels per day, without the asphalt plant process wastewater directed to the treatment plant and Outfall 001;

2. The 2nd set of effluent limitations apply at the proposed increased production rate capacity of 150,000 barrels per day, without the asphalt plant process wastewater directed to the treatment plant and Outfall 001;

3. The 3rd set of effluent limitations apply at the current production rate capacity, with the asphalt plant process wastewater directed to the treatment plant and Outfall 001; and

4. The 4th set of effluent limits apply at the proposed increased production rate capacity, with the asphalt plant process wastewater directed to the treatment plant and Outfall 001.

I. 1st Set of Production-Based Effluent Limitations

STEP 1:
Determine the size factor based on the refinery feedstock rate.  Based on 40 CFR § 419 Subpart B, a total refinery throughput of 135 kbbl/d results in a 


SIZE FACTOR = 1.35

STEP 2:
Determine the process configuration based on the process rates:

	Process
	Process Feedstock Rate (kbbl/d)
	Fraction of Total Throughput
	Weight Factor
	Process Configuration

	Total Refinery Throughput = 135 kbbl/d

	CRUDE:
	
	
	
	

	Atmospheric Distillation
	135
	1
	
	

	Vacuum Crude Distillation
	66.18
	0.49
	
	

	Desalting
	135
	1
	
	

	TOTAL
	336.18
	2.49
	1
	2.49

	CRACKING & COKING:
	
	
	
	

	Fluid Catalytic Cracking
	66.73
	0.49
	
	

	Fluid Coking
	26.58
	0.20
	
	

	Hydrocracking
	30.46
	0.23
	
	

	TOTAL
	123.77
	0.92
	6
	5.50

	TOTAL PROCESS CONFIGURATION = 
	7.99


(kbbl/d = Thousand Barrels per day)

STEP 3:
Determine the process factor.  Based on 40 CFR § 419 Subpart B, a total process configuration of 7.99 results in a 


PROCESS FACTOR = 1.41

STEP 4:
Based on 40 CFR § 419.22(a), 419.23(a), and 419.24(a), the BPT/BAT/BCT effluent limit is equal to


(THROUGHPUT) X (SIZE FACTOR) X (PROCESS FACTOR) X (EFFLUENT LIMIT FACTOR)


EFFLUENT LIMIT = (135)(1.35)(1.41)(Effluent Limit Factor)



= (256.97)(Effluent Limit Factor)






	Pollutant
	Effluent Limit in 40 CFR 419B
	Multiplier
	Final Limit Calculated
	Final Limit

	
	BPT
	BAT
	BCT
	
	BPT
	BAT
	BCT
	

	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg

	
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d

	BOD5
	9.9
	5.5
	
	
	9.9
	5.5
	256.97
	2,544
	1,413
	
	
	2,544
	1,413
	2,544
	1,413

	TSS
	6.9
	4.4
	
	
	6.9
	4.4
	256.97
	1,773
	1,131
	
	
	1,773
	1,131
	1,773
	1,131

	COD
	74
	38.4
	74
	38.4
	
	
	256.97
	19,016
	9,868
	19,016
	9,868
	
	
	19,016
	9,868

	O&G
	3
	1.6
	
	
	3
	1.6
	256.97
	771
	411
	
	
	771
	411
	771
	411

	Phenols (4AAP)* 
	0.074
	0.036
	
	
	
	
	256.97
	19
	9
	
	
	
	
	19
	9

	NH3-N
	6.6
	3
	6.6
	3
	
	
	256.97
	1,696
	771
	1,696
	771
	
	
	1,696
	771

	Sulfide
	0.065
	0.029
	0.065
	0.029
	
	
	256.97
	16.7
	7.5
	16.7
	7.5
	
	
	16.7
	7.5

	Total Cr*
	0.15
	0.088
	
	
	
	
	256.97
	39
	23
	
	
	
	
	39
	23

	Cr (VI)*
	0.012
	0.0056
	
	
	
	
	256.97
	3
	1
	
	
	
	
	3.1
	1.4


*The BPT limits for these constituents are applicable only if they are more stringent than BAT limits (see STEP 5) below).

STEP 5:
Calculate Amended BAT limits pursuant to 40 CFR § 419.43, for phenolic compounds (4AAP), total and hexavalent chromium.  The effluent limit is equal to the sum of the products of each effluent limitation factor times the applicable process feedstock rate.

	Pollutant
	Process Category
	BAT Effluent Limit Factors (lb/kbbl)
	Feedstock (kbbl/d)
	Effluent Limitation (lb/d)

	
	
	Daily Max.
	30-d Average
	
	Daily Max.
	30-d Average

	Phenolic Compounds (4AAP)
	Crude
	0.013
	0.003
	336.18
	4.37
	1.01

	
	Cracking & Coking
	0.147
	0.036
	253.37
	37.25
	9.12

	
	Reforming & Alkylation
	0.132
	0.032
	67.46
	8.90
	2.16

	
	
	
	
	TOTAL
	50.52
	12.29

	
	
	
	
	(kg/d)
	22.92
	5.57

	
	
	
	
	
	
	

	Total Chromium
	Crude
	0.011
	0.004
	336.18
	3.70
	1.34

	
	Cracking & Coking
	0.119
	0.041
	253.37
	30.15
	10.39

	
	Reforming & Alkylation
	0.107
	0.037
	67.46
	7.22
	2.50

	
	
	
	
	TOTAL
	41.07
	14.23

	
	
	
	
	(kg/d)
	18.63
	6.45

	
	
	
	
	
	
	

	Hexavalent Chromium
	Crude
	0.0007
	0.0003
	336.18
	0.24
	0.10

	
	Cracking & Coking
	0.0076
	0.0034
	253.37
	1.93
	0.86

	
	Reforming & Alkylation
	0.0069
	0.0031
	67.46
	0.47
	0.21

	
	
	
	
	TOTAL
	2.63
	1.17

	
	
	
	
	(kg/d)
	1.19
	0.53


STEP 6:
Compare Amended BAT limitations for phenolic compounds (4AAP), total chromium, and hexavalent chromium with BPT limitations.

Except for daily maximum limit for total chromium, and daily maximum and 30-day average limitations for phenolic compounds, the above BAT limits are more stringent than the BPT limits calculated in STEP 4.  Therefore, for these constituents, the above BAT limits, the BPT limit for phenolic compounds (daily maximum of 19.02 lb/d, and 30-day average of 9.25 lb/d), and the daily maximum BPT limit and 30-day average BAT limit for total chromium (38.55 lb/d, and 30-day average of 14.23 lb/d) are considered for inclusion in the draft permit.

II. 2nd Set of Production-Based Effluent Limitations

The proposed plant expansion to a crude throughput of 150,00 barrels/day is documented in the “Basis for Amended Production Rates”.  Proposed production rates for individual processes are also provided in the “Basis for Amended Production Rates”.  

STEP 1:
Determine the size factor based on the refinery feedstock rate.  Based on 40 CFR § 419 Subpart B, a total refinery throughput of 150 kbbl/d results in a 


SIZE FACTOR = 1.41


STEP 2:
Determine the process configuration based on the process rates:

	Process
	Process Feedstock Rate (kbbl/d)
	Fraction of Total Throughput
	Weight Factor
	Process Configuration

	Total Refinery Throughput = 150 kbbl/d

	CRUDE:
	
	
	
	

	Atmospheric Distillation
	150
	1
	
	

	Vacuum Crude Distillation
	82
	0.55
	
	

	Desalting
	150
	1
	
	

	TOTAL
	382
	2.55
	1
	2.55

	CRACKING & COKING:
	
	
	
	

	Fluid Catalytic Cracking
	75
	0.50
	
	

	Fluid Coking
	32
	0.21
	
	

	Hydrocracking
	38
	0.25
	
	

	TOTAL
	145
	0.97
	6
	5.80

	TOTAL PROCESS CONFIGURATION = 
	8.35


(kbbl/d = Thousand Barrels per day)

STEP 3:
Determine the process factor.  Based on 40 CFR § 419 Subpart B, a total process configuration of 8.35 results in a 


PROCESS FACTOR = 1.53

STEP 4:
Based on 40 CFR § 419.22(a), 419.23(a), and 419.24(a), the BPT/BAT/BCT effluent limit is equal to


(THROUGHPUT) X (SIZE FACTOR) X (PROCESS FACTOR) X (EFFLUENT LIMIT FACTOR)


EFFLUENT LIMIT = (150)(1.41)(1.53)(Effluent Limit Factor)



= (323.6)(Effluent Limit Factor)

	Pollutant
	Effluent Limit in 40 CFR 419B
	Multiplier
	Final Limit Calculated
	Final Limit

	
	BPT
	BAT
	BCT
	
	BPT
	BAT
	BCT
	

	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg

	
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d

	BOD5
	9.9
	5.5
	
	
	9.9
	5.5
	323.6
	3,203.6
	1,779.8
	
	
	3,203.6
	1,779.8
	3,203.6
	1,779.8

	TSS
	6.9
	4.4
	
	
	6.9
	4.4
	323.6
	2,232.8
	1,423.8
	
	
	2,232.8
	1,423.8
	2,232.8
	1,423.8

	COD
	74
	38.4
	74
	38.4
	
	
	323.6
	23,946
	12,426
	23,946
	12,426
	
	
	23,946
	12,426

	O&G
	3
	1.6
	
	
	3
	1.6
	323.6
	970.8
	517.8
	
	
	970.8
	517.8
	970.8
	517.8

	Phenols (4AAP)* 
	0.074
	0.036
	
	
	
	
	323.6
	23.95
	11.65
	
	
	
	
	23.95
	11.65

	NH3-N
	6.6
	3
	6.6
	3
	
	
	323.6
	2,135.7
	970.8
	2,135.7
	970.8
	
	
	2,135.7
	970.8

	Sulfide
	0.065
	0.029
	0.065
	0.029
	
	
	323.6
	21.03
	9.38
	21.03
	9.38
	
	
	21.03
	9.38

	Total Cr*
	0.15
	0.088
	
	
	
	
	323.6
	48.54
	28.48
	
	
	
	
	48.54
	28.48

	Cr (VI)*
	0.012
	0.0056
	
	
	
	
	323.6
	3.88
	1.81
	
	
	
	
	3.88
	1.81


*The BPT limits for these constituents are applicable only if they are more stringent than BAT limits (see STEP 5) below).

STEP 5:
Calculate Amended BAT limits pursuant to 40 CFR § 419.43, for phenolic compounds (4AAP), total and hexavalent chromium.  The effluent limit is equal to the sum of the products of each effluent limitation factor times the applicable process feedstock rate.

	Pollutant
	Process Category
	BAT Effluent Limit Factors (lb/kbbl)
	Feedstock (kbbl/d)
	Effluent Limitation (lb/d)

	
	
	Daily Max.
	30-d Average
	
	Daily Max.
	30-d Average

	Phenolic Compounds (4AAP)
	Crude
	0.013
	0.003
	382
	4.97
	1.15

	
	Cracking & Coking
	0.147
	0.036
	323
	47.48
	11.63

	
	Reforming & Alkylation
	0.132
	0.032
	85.86
	11.33
	2.75

	
	
	
	
	TOTAL
	63.78
	15.52

	
	
	
	
	(kg/d)
	28.93
	7.04

	
	
	
	
	
	
	

	Total Chromium
	Crude
	0.011
	0.004
	336.18
	4.20
	1.53

	
	Cracking & Coking
	0.119
	0.041
	253.37
	38.44
	13.24

	
	Reforming & Alkylation
	0.107
	0.037
	67.46
	9.19
	3.18

	
	
	
	
	TOTAL
	51.83
	17.95

	
	
	
	
	(kg/d)
	23.51
	8.14

	
	
	
	
	
	
	

	Hexavalent Chromium
	Crude
	0.0007
	0.0003
	336.18
	0.27
	0.11

	
	Cracking & Coking
	0.0076
	0.0034
	253.37
	2.45
	1.10

	
	Reforming & Alkylation
	0.0069
	0.0031
	67.46
	0.59
	0.27

	
	
	
	
	TOTAL
	3.31
	1.48

	
	
	
	
	(kg/d)
	1.5
	0.67


STEP 6:
Compare Amended BAT limitations for phenolic compounds (4AAP), total chromium, and hexavalent chromium with BPT limitations.

Except for daily maximum limit for total chromium, and daily maximum and 30-day average limitations for phenolic compounds, the above BAT limits are more stringent than the BPT limits calculated in STEP 4.  Therefore, for these constituents, the above BAT limits, the BPT limit for phenolic compounds (daily maximum of 23.95 lb/d, and 30-day average of 11.65 lb/d), and the daily maximum BPT limit and 30-day average BAT limit for total chromium (48.54 lb/d, and 30-day average of 17.95 lb/d) are considered for inclusion in the draft permit.

III. 3rd Set of Production-Based Effluent Limitations
These effluent limitation calculations include asphalt production rates from April 2001 through April 2002.  This data set represents typical asphalt production rates for a 12-month period excluding turnaround time.  Average asphalt production for this year equals 11.96 thousand barrels per day (kbbl/d).

STEP 1:
Determine the size factor based on the refinery feedstock rate.  Based on 40 CFR § 419 Subpart B, a total refinery throughput of 135 kbbl/d results in a 


SIZE FACTOR = 1.35

STEP 2:
Determine the process configuration based on the process rates:

	Process
	Process Feedstock Rate (kbbl/d)
	Fraction of Total Throughput
	Weight Factor
	Process Configuration

	Total Refinery Throughput = 135 kbbl/d

	CRUDE:
	
	
	
	

	Atmospheric Distillation
	135
	1
	
	

	Vacuum Crude Distillation
	66.18
	0.49
	
	

	Desalting
	135
	1
	
	

	TOTAL
	336.18
	2.49
	1
	2.49

	CRACKING & COKING:
	
	
	
	

	Fluid Catalytic Cracking
	66.73
	0.49
	
	

	Fluid Coking
	26.58
	0.20
	
	

	Hydrocracking
	30.46
	0.23
	
	

	TOTAL
	123.77
	0.92
	6
	5.50

	ASPHALT
	
	
	
	

	Asphalt Production
	11.96
	0.09
	
	

	TOTAL
	11.96
	0.09
	12
	1.06

	TOTAL PROCESS CONFIGURATION = 
	9.05


(kbbl/d = Thousand Barrels per day)

STEP 3:
Determine the process factor.  Based on 40 CFR § 419 Subpart B, a total process configuration of 9.05 results in a 


PROCESS FACTOR = 1.82

STEP 4:
Based on 40 CFR § 419.22(a), 419.23(a), and 419.24(a), the BPT/BAT/BCT effluent limit is equal to


(THROUGHPUT) X (SIZE FACTOR) X (PROCESS FACTOR) X (EFFLUENT LIMIT FACTOR)


EFFLUENT LIMIT = (135)(1.35)(1.82)(Effluent Limit Factor)



= (331.7)(Effluent Limit Factor)

	Pollutant
	Effluent Limit in 40 CFR 419B
	Multiplier
	Final Limit Calculated
	Final Limit

	
	BPT
	BAT
	BCT
	
	BPT
	BAT
	BCT
	

	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg

	
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d

	BOD5
	9.9
	5.5
	
	
	9.9
	5.5
	331.7
	3284
	1824
	
	
	3284
	1824
	3284
	1824

	TSS
	6.9
	4.4
	
	
	6.9
	4.4
	331.7
	2289
	1460
	
	
	2289
	1460
	2289
	1460

	COD
	74
	38.4
	74
	38.4
	
	
	331.7
	24,545
	12,737
	24,545
	12,737
	
	
	24,545
	12,737

	O&G
	3
	1.6
	
	
	3
	1.6
	331.7
	995
	531
	
	
	995
	531
	995
	531

	Phenols (4AAP)* 
	0.074
	0.036
	
	
	
	
	331.7
	24.6
	11.9
	
	
	
	
	24.6
	11.9

	NH3-N
	6.6
	3
	6.6
	3
	
	
	331.7
	2189
	995
	2189
	995
	
	
	2189
	995

	Sulfide
	0.065
	0.029
	0.065
	0.029
	
	
	331.7
	21.6
	9.6
	21.6
	9.6
	
	
	21.6
	9.6

	Total Cr*
	0.15
	0.088
	
	
	
	
	331.7
	50
	29
	
	
	
	
	50
	29

	Cr (VI)*
	0.012
	0.0056
	
	
	
	
	331.7
	4
	2
	
	
	
	
	4
	2


 *The BPT limits for these constituents are applicable only if they are more stringent than BAT limits (see STEP 5) below).

STEP 5:
Calculate Amended BAT limits pursuant to 40 CFR § 419.43, for phenolic compounds (4AAP), total and hexavalent chromium.  The effluent limit is equal to the sum of the products of each effluent limitation factor times the applicable process feedstock rate.

	Pollutant
	Process Category
	BAT Effluent Limit Factors (lb/kbbl)
	Feedstock (kbbl/d)
	Effluent Limitation (lb/d)

	
	
	Daily Max.
	30-d Average
	
	Daily Max.
	30-d Average

	Phenolic Compounds (4AAP)
	Crude
	0.013
	0.003
	336.18
	4.37
	1.01

	
	Cracking & Coking
	0.147
	0.036
	253.37
	37.25
	9.12

	
	Asphalt
	0.079
	0.019
	11.96
	0.94
	0.23

	
	Reforming & Alkylation
	0.132
	0.032
	67.46
	8.90
	2.16

	
	
	
	
	TOTAL
	51.47
	12.52

	
	
	
	
	(kg/d)
	23.35
	5.68

	
	
	
	
	
	
	

	Total Chromium
	Crude
	0.011
	0.004
	336.18
	3.70
	1.34

	
	Cracking & Coking
	0.119
	0.041
	253.37
	30.15
	10.39

	
	Asphalt
	0.064
	0.022
	11.96
	0.77
	0.26

	
	Reforming & Alkylation
	0.107
	0.037
	67.46
	7.22
	2.50

	
	
	
	
	TOTAL
	41.83
	14.49

	
	
	
	
	(kg/d)
	18.97
	6.57

	
	
	
	
	
	
	

	Hexavalent Chromium
	Crude
	0.0007
	0.0003
	336.18
	0.24
	0.10

	
	Cracking & Coking
	0.0076
	0.0034
	253.37
	1.93
	0.86

	
	Asphalt
	0.0041
	0.0019
	11.96
	0.05
	0.02

	
	Reforming & Alkylation
	0.0069
	0.0031
	67.46
	0.47
	0.21

	
	
	
	
	TOTAL
	2.68
	1.19

	
	
	
	
	(kg/d)
	1.22
	0.54


STEP 6:
Compare Amended BAT limitations for phenolic compounds (4AAP), total chromium, and hexavalent chromium with BPT limitations.

Except for the daily maximum and 30-day average limitations for phenolic compounds (4AAP), the above BAT limits are more stringent than the BPT limits calculated in STEP 4.  Therefore, for these constituents, the above BAT limits, and the BPT limits for phenolic compounds (4AAP) (daily maximum 24.55 lb/d and 30-day average 11.94 lb/d) are specified in the draft permit.

These alternate limitations shall apply after the Discharger certifies that asphalt plant process wastewater is routed through Outfall 001.  

IV. 4th Set of Production-Based Effluent Limitations

The 4th set of effluent limitations shall apply after the Discharger certifies the increased crude throughput (to 150,000 barrels per day) and asphalt plant process wastewater has been routed to Outfall 001.  Asphalt production rates from April 2001 through April 2002 were used in the calculations.

STEP 1:
Determine the size factor based on the refinery feedstock rate.  Based on 40 CFR § 419 Subpart B, a total refinery throughput of 150 kbbl/d results in a 


SIZE FACTOR = 1.41

STEP 2:
Determine the process configuration based on the process rates:

	Process
	Process Feedstock Rate (kbbl/d)
	Fraction of Total Throughput
	Weight Factor
	Process Configuration

	Total Refinery Throughput = 150 kbbl/d

	CRUDE:
	
	
	
	

	Atmospheric Distillation
	150
	1
	
	

	Vacuum Crude Distillation
	82
	0.55
	
	

	Desalting
	150
	1
	
	

	TOTAL
	382
	2.55
	1
	2.55

	CRACKING & COKING:
	
	
	
	

	Fluid Catalytic Cracking
	75
	0.50
	
	

	Fluid Coking
	32
	0.21
	
	

	Hydrocracking
	38
	0.25
	
	

	TOTAL
	145
	0.97
	6
	5.80

	ASPHALT
	
	
	
	

	Asphalt Production
	11.96
	0.09
	
	

	TOTAL
	11.96
	0.09
	12
	1.06

	TOTAL PROCESS CONFIGURATION = 
	9.41


(kbbl/d = Thousand Barrels per day)

STEP 3:
Determine the process factor.  Based on 40 CFR § 419 Subpart B, a total process configuration of 9.41 results in a 


PROCESS FACTOR = 1.82

STEP 4:
Based on 40 CFR § 419.22(a), 419.23(a), and 419.24(a), the BPT/BAT/BCT effluent limit is equal to


(THROUGHPUT) X (SIZE FACTOR) X (PROCESS FACTOR) X (EFFLUENT LIMIT FACTOR)

EFFLUENT LIMIT = (150)(1.41)(1.82)(Effluent Limit Factor)



= (384.93)(Effluent Limit Factor)

	Pollutant
	Effluent Limit in 40 CFR 419B
	Multiplier
	Final Limit Calculated
	Final Limit

	
	BPT
	BAT
	BCT
	
	BPT
	BAT
	BCT
	

	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg
	Daily Max
	30-d Avg

	
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	lb/kbbl
	
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d
	lb/d

	BOD5
	9.9
	5.5
	
	
	9.9
	5.5
	384.93
	3,810.8
	2,117.1
	
	
	3,810.8
	2,117.1
	3,810.8
	2,117.1

	TSS
	6.9
	4.4
	
	
	6.9
	4.4
	384.93
	2,656
	1,693.7
	
	
	2,656
	1,693.7
	2,656
	1,693.7

	COD
	74
	38.4
	74
	38.4
	
	
	384.93
	28,485
	14,781
	28,485
	14,781
	
	
	28,485
	14,781

	O&G
	3
	1.6
	
	
	3
	1.6
	384.93
	1,154.8
	615.9
	
	
	1,154.8
	615.9
	1,154.8
	615.9

	Phenols (4AAP)* 
	0.074
	0.036
	
	
	
	
	384.93
	28.5
	13.86
	
	
	
	
	28.5
	13.86

	NH3-N
	6.6
	3
	6.6
	3
	
	
	384.93
	2,540.5
	1,154.8
	2,540.5
	1,154.8
	
	
	2,540.5
	1,154.8

	Sulfide
	0.065
	0.029
	0.065
	0.029
	
	
	384.93
	25
	11.2
	25
	11.2
	
	
	25
	11.2

	Total Cr*
	0.15
	0.088
	
	
	
	
	384.93
	57.7
	33.9
	
	
	
	
	57.7
	33.9

	Cr (VI)*
	0.012
	0.0056
	
	
	
	
	384.93
	4.6
	2.2
	
	
	
	
	4.6
	2.2


*The BPT limits for these constituents are applicable only if they are more stringent than BAT limits (see STEP 5) below).

STEP 5:
Calculate Amended BAT limits pursuant to 40 CFR § 419.43, for phenolic compounds (4AAP), total and hexavalent chromium.  The effluent limit is equal to the sum of the products of each effluent limitation factor times the applicable process feedstock rate.

	Pollutant
	Process Category
	BAT Effluent Limit Factors (lb/kbbl)
	Feedstock (kbbl/d)
	Effluent Limitation (lb/d)

	
	
	Daily Max.
	30-d Average
	
	Daily Max.
	30-d Average

	Phenolic Compounds (4AAP)
	Crude
	0.013
	0.003
	382
	4.97
	1.15

	
	Cracking & Coking
	0.147
	0.036
	323
	47.48
	11.63

	
	Asphalt
	0.079
	0.019
	11.96
	0.94
	0.23

	
	Reforming & Alkylation
	0.132
	0.032
	85.86
	11.33
	2.75

	
	
	
	
	TOTAL
	64.73
	15.75

	
	
	
	
	(kg/d)
	29.36
	7.14

	
	
	
	
	
	
	

	Total Chromium
	Crude
	0.011
	0.004
	336.18
	4.2
	1.53

	
	Cracking & Coking
	0.119
	0.041
	253.37
	38.44
	13.24

	
	Asphalt
	0.064
	0.022
	11.96
	0.77
	0.26

	
	Reforming & Alkylation
	0.107
	0.037
	67.46
	9.19
	3.18

	
	
	
	
	TOTAL
	52.59
	18.21

	
	
	
	
	(kg/d)
	23.85
	8.26

	
	
	
	
	
	
	

	Hexavalent Chromium
	Crude
	0.0007
	0.0003
	336.18
	0.27
	0.11

	
	Cracking & Coking
	0.0076
	0.0034
	253.37
	2.45
	1.10

	
	Asphalt
	0.0041
	0.0019
	11.96
	0.05
	0.02

	
	Reforming & Alkylation
	0.0069
	0.0031
	67.46
	0.59
	0.27

	
	
	
	
	TOTAL
	3.36
	1.50

	
	
	
	
	(kg/d)
	1.52
	0.68


STEP 6:
Compare Amended BAT limitations for phenolic compounds (4AAP), total chromium, and hexavalent chromium with BPT limitations.

Except for the daily maximum and 30-day average limitations for phenolic compounds (4AAP), the above BAT limits are more stringent than the BPT limits calculated in STEP 4.  Therefore, for these constituents, the above BAT limits, and the BPT limits for phenolic compounds (4AAP) (daily maximum 28.48 lb/d and 30-day average 13.86 lb/d) are specified in the draft permit.

Page 1 of 8

