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FOREWARD

The purpose of this document is to provide a consolidated
source for current effluent limitation guidelines (ELG) for
the petroleum refining industry as of June 1985 and to explain
the present status and applicability of the Best Available
Technology (BAT) and Best Conventional Technology (BCT) levels
of control for direct discharging petroleum refineries. Its
use will hopefully provide for uniform application of the
petroleum refining ELG's in the manner intended and supported
by the record.

The final BAT and BCT regulations that were promulgated
in June 1985 are dependent upon a series of rulemaking
processes that commenced with the promulgation of Best
Practicable Technology (BPT) in 1974. The procedures for
applying the petroleum refining regqgulations for calculation
of water discharge permit limitations is somewhat involved
compared to the ELG's for other industries. The procedure
has become more intricate with the final promulgation of BCT,
revised BAT, and effluent limitations for storm water runoff
in June 1985,

This document is structured to guide the permit writer
and permit applicant through the procedure to identify infor-
mation needs (e.g., production data, refining processes,
physical plant layout, precipitation data) and perform the
appropriate calculations to determine permit effluent
limitations (e.g., process wastewater, storm water runoff,
ballast water, non-contact cooling water).

The main body of the document is of a "cookbook" format
for applying the ELG and, as such, does not present information
pertaining to the development or underlying basis for the
final requlations. Should the user require such information,
the appendices of this document contain a copy of each petroleum
regulation preamble for referencing background material. If
more detailed background or supporting material (e.g., plant
data, treatability information, process information) is
required, the user may contact the Industrial Technology
Division for technical assistance and access to the official
rulemaking records.

Because the complete set of currently applicable regula-
tions were issued in a piecemeal fashion, a comprehensive
listing does not appear in the Federal Register. The annual
edition of the Code of Federal Regulations, beginning
with the July 1986 edition, will contain such a listing for
petroleum refining codified at 40 CFR Part 419. For convenience
to the user, an unofficial version of the listing is included
in Section 2 of this document.
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In addition to the rulemaking records, there are two
technical development documents supporting the regulations:

Development Document for Effluent Limitations Guidelines
and New Source Performance Standards for the Petroleum
Refining Point Source Category, EPA 440/1-74-014-a,
April 1974, (BAT, NSPS)

Development Document for Effluent Limitations Guidelines,
New Source Performance Standards, and Pretreatment
Standards for the Petroleum Refining Point Source Category,
EPA 440/1-82-014, October 1982. (BAT)
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SECTION 1

NPDES PERMIT WRITERS WORKSHOP MATERIAL

In an effort to provide guidance on the application of the recent
amendments to the BAT/BCT effluent limitations guidelines for the
petroleum refining point source category, the Agency's Industrial
Technology Division participated in the EPA NPDES Permit Writers
Workshops held in San Francisco, California and Dallas, Texas
during November and December 1984. Representatives from EPA
regional offices, state offices, and local regulatory authorities
were presented with the material that follows in this section.



PETROLEUM REFINING INDUSTRY

e SIC Code 2911
e 220 Operating Refineries in 1984
o Crude Capacities Range From 400 to 525,000 Barrels Per Day
o Industry Uses About 150 Unique Processes
e 5 Subcategories:
A — Topping
B — Cracking
C — Petrochemicadl
D - Lube

E - Integrated

e Texas, California and Louisiana Are Highest Producing States



PRIOR REGULATIONS & COURT ACTIVITY

o May 9, 1974 Promulgation
— BPT, BAT, NSPS, PSNS

o May 20, 1975
— Amendments to BPT Published

o August 11, 1976 Court Decision
— BPT and NSPS Upheld (Except
Storm Water Runoff Remanded)
— BAT Remanded in Entirety

e March 23, 1977 Promulgation
— Interim Final PSES



PRIOR REGULATIONS & COURT ACTIVITY

(Continued)
o October 18, 1982 Promulgation
— BAT, PSES, PSNS

e January 27, 1983 Court Suit by NRDC
- BAT

o April 17, 1984 Settlement Agreement
— EPA, NRDC, API, 7 Qil Companies
— More Stringent BAT
- BCT

— Storm Water Runoff

o August 28, 1984 Proposal

— Settlement Agreement Terms



REGULATION COVERAGE

Process Wastewater
BAT
Pollutant Technology Basis Permit Calculations
Ammonia Biological Treatment 1974 Flow Model
coD Biological Treatment 1974 Flow Model
Sulfide Biological Treatment 1974 Flow Model
Phenolics Flow Red., Bio. Trmt. 1979 Flow Model
Tot. Chrom. Flow Red., Bio. Trmt. 1979 Flow Model
Hex. Chrom. Flow Red., Bio. Trmt. 1979 Flow Model
BCT
Pollutant Technology Basis Permit Calculations
BODS Biological Treatment 1974 Flow Model
Ol & Grease Bio. Trmt., Polishing 1974 Flow Model
TSS Bio. Trmt., Polishing 1974 Flow Model
pH Neutralization




REGULATION COVERAGE

Ballast Water
BAT
Pollutant Technology Basis Permit Calculations
Heat, Settle, Filter
coD and/or Bleed to Proc. | Flow x Concentration
Waste Water Trmt. Sys
BCT
Pollutant Technology Basis Permit Calculations
BOD5 Same Flow x Concentration
Oil & Gregse As Flow x Concentration
TSS For Flow x Concentration
pH BAT




REGULATION COVERAGE
Once—Through Cooling Water

BAT
Pollutant Technology Basis Permit Calculations
Total No Leakage, etc.
Organic Into Concentration (Net)
Carbon Cooling Water System
BCT
Pollutant Technology Basis Permit Calculations

No Limitations




REGULATION COVERAGE
Contaminated Storm Water Runoff

BAT
Pollutant Technology Basis Permit Calculations
CoD Treat with Proc. W.W. | Flow x Concentration
Phenolics Treat with Proc. W.W. | Flow x Concentration
Tot. Chrom. Treat with Proc. W.W. | Flow x Concentration
Hex. Chrom. Treat with Proc. WW. | Flow x Concentration
BCT
Pollutant Technology Basis Permit Calculations
BODS Treat with Proc. WW. | Flow x Concentration
Oil & Grease Treat with Proc. WW. | Flow x Concentration
TSS Treat with Proc. WW. | Flow x Concentration
pH Neutralization




EXAMPLE PERMIT CALCULATIONS
BAT/BCT LIMITS FOR PROCESS WASTEWATER

o For All BCT Parameters
LIMIT = EFFLUENT LIMITATION FACTOR
X SIZE FACTOR
X PROCESS FACTOR
X REFINERY FEEDSTOCK RATE

o For the BAT Parameters:
Ammonia, Sulfide and COD
LIMIT = EFFLUENT LIMITATION FACTOR
X SIZE FACTOR
X PROCESS FACTOR
X REFINERY FEEDSTOCK RATE



EXAMPLE PERMIT CALCULATIONS
BAT/BCT LIMITS FOR PROCESS WASTEWATER

o For The BAT Parometers:
Phenolic Compounds, Tot. Chromium and Hex. Chromium
LIMIT = CRUDE PROCESS ALLOCATION
+ CRACKING AND COKING PROCESS ALLOCATION
+ ASPHALT PROCESS ALLOCATION
+ LUBE PROCESS ALLOCATION
+ REFORMING AND ALKYLATION PROCESS ALLOCATION

o EACH PROCESS CATEGORY ALLOCATION IS BASED ON THE TOTAL
FEEDSTOCK RATE FOR THE PROCESSES UTILIZED TIMES A PROCESS
SPECIFIC EFFLUENT LIMITATION FACTOR
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EXAMPLE PERMIT CALCULATIONS
HYPOTHETICAL LUBE OIL REFINERY

Processes Process Feedstock Rate
Utilized (1000 Bbis/Day)
CRUDE: y USE SUM
Atm. Dist. 1
Vee. Dist. 80 10
Desalting 125 DETERMINE
HIGH YEAR
CRACKING
and COKING:
FCC 41
Hydrocracking 20
USE SAME
e YEAR'S DATA
Lube Hydrofining 5.3
Furfural £xtr. 4.0 AS ABOVE
Phenol Extrac. 49
ASPHALT:
Asphalt Prod. 4.0

s CALCULATED AS PER 40 CFR 122.45(b)(2)

THIS SINGLE VALUE TO BE USED FOR BOTH DAILY MAXIMUM AND
30-DAY AVERAGE CALCULATIONS
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EXAMPLE PERMIT CALCULATIONS

PROCESS WASTEWATER

HYPOTHETICAL LUBE OIL REFINERY

STEP 1: DETERMINE SIZE FACTOR

THE SIZE FACTOR IS BASED ON THE REFINERY FEEDSTOCK RATE. THE
REFINERY FEEDSTOCK RATE IS THE LARGEST OF ANY OF THE CRUDE
PROCESS FEEDSTOCK RATES. FOR THE EXAMPLE, THE REFINERY FEED-

STOCK RATE (IN 1000 BBLS/DAY) IS 125.

FROM THE SIZE FACTOR TABLE:

1000 BBL OF FEEDSTOCK SIZE FACTOR
100.0 to 124.9 0.88
125.0 to 149.9 0.97
150.0 to 174.9 1.05

THE VALUE 0.97 IS OBTAINED.
12
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EXAMPLE PERMIT CALCULATIONS
PROCESS WASTEWATER
HYPOTHETICAL LUBE OIL REFINERY

STEP 2: DETERMINE PROCESS FACTOR

THE PROCESS FACTOR IS BASED ON THE PROCESS CONFIGURATION. THIS VALUE IS
CALCULATED AS FOLLOWS:

PROCESS PROCESS FEEDSTOCK RATE
PROCESS FEEDSTOCK RELATIVE TO WEIGHT PROCESS
RATE REFINERY FEEDSTOCK RATE FACTOR CONFIGURATION

CRUDE:
Atm. Dist. 128.0 1.0
Vao. Dlet. 60.0 0.48
Desalting 128.0 1.0
TOTAL 2.48 X 1 = 2.48
CRACKING:
FCC 41.0 0.328
Hydroaracking 20.0 0.1680
TOTAL 0.488 X 6 = 2093
LUBE:
Lube Hydro. 5.3 0.042
Furfural Exir 4.0 0.032
Phonol Extr. 4.8 0.039
TOTAL 0.113 X 13 = 1.47
ASPHALT:
Asphalt Prod. 4.0 0.032
TOTAL 0.032 X 12 = 038
TOTAL REFINERY = 7,26




EXAMPLE PERMIT CALCULATIONS
HYPOTHETICAL LUBE OIL REFINERY

STEP 2: DETERMINE PROCESS FACTOR (CONTINUED)

FROM THE PROCESS FACTOR TABLE:

PROCESS
PROCESS CONFIGURATION FACTOR
Less than 6.49 0.81
6.50 to 7.49 0.88
7.50 to 7.99 1.00
8.00 to 8.49 1.09

THE VALUE 0.88 IS OBTAINED.
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EXAMPLE PERMIT CALCULATIONS
PROCESS WASTEWATER
HYPOTHETICAL LUBE OIL REFINERY

STEP 3: CALCULATE EFFLUENT LIMITS

BASED ON THE PRECEDING RESULTS, MAXIMUM DAILY BCT LIMITS
AND BAT LIMITS (FOR AMMONIA, SULFIDE AND COD ONLY) WOULD BE
CALCULATED AS FOLLOWS:

EFFLUENT REFINERY
LIMITATION FEEDSTOCK EFFLUENT

POLLUTANT FACTOR SIZE PROCESS RATE LIMIT
PARAMETER (Lb/1000bb}) FACTOR FACTOR (1000 bbl/day) (Lb/day)
BCT:

BOD-—-5 17.9 0.97 0.88 125.0 1900.

TSS 12.5 0.97 0.88 1285.0 1330.

O & G 5.7 0.97 0.88 125.0 608.
BAT:

Ammonia 8.3 0.97 0.88 125.0 886.

Sulfide 0.118 0.97 0.88 125.0 12.6

COoD 127.0 0.97 0.88 125.0 13600.




EXAMPLE PERMIT CALCULATIONS
PROCESS WASTEWATER
HYPOTHETICAL LUBE OIL REFINERY

STEP 4: CALCULATE AMENDED BAT LIMITS

BAT LIMITS FOR PHENOLIC COMPOUNDS, TOTAL CHROMIUM AND HEXAVALENT CHROMIUM
ARE BASED ON A REVISED (1979 FLOW MODEL) PROCEDURE. THESE UMMS ARE
CALCULATED ON THE BASIS OF TOTAL PROCESS FEEDSTOCK RATE FOR FIVE DISTINCT
PROCESS CATEGORIES AS FOLLOWS:

PROCESS PROCESSES | PROCESS FEEDSTOCK
CATEGORY UTILZED RATE. (10008BLS) USE SUM
CRUDE | ATM. DISTILLATION 125
VAC. DISTILLATION 60 10
DESALTING 125 DETERMINE
TOTAL 310 HIGH YEAR
CRACKING & FCcC 41
COKNG | HYDROCRACKING 20
TOTAL 61
LWBE | LUBE HYDROFNING 53
FURFURAL EXTRACT. 40 USE SAME
PHENOL EXTRACT. 49 YEAR'S DATA
TOTAL 142
ASPHALT | ASPHALT PROD. 40 AS ABOVE
TOTAL 40
REFORMING &
ALKYLATION NONE 00

16



EXAMPLE PERMIT CALCULATIONS
PROCESS WASTEWATER
HYPOTHETICAL LUBE OIL REFINERY

DAILY MAXIMUM BAT LUMITS FOR PHENOLIC COMPOUNDS, TOTAL CHROMIUM
AND HEXAVALENT CHROMIUM USING 1979 FLOW MODEL

CRACKING REFORMING
AD AND
CRUDE COKING ASPHALT LUBE ALKYLATION TOTAL
PROCESS PROCESS PROCESS PROCESS PROCESS | REFINERY
UMIT uMIT UMIT UMIT umMIT UMIT
POLLUTANT (Ib/day) (Ib/day) (Ib/day) ('b/day) (Ib/day) (Ib/day)
Phenolic 310 x 0.013 61 x 0.147 | 4 x 0.079 14.2 x 0.369 | 0.0 x 0.132
Compounds = 4.03 = 8.97 = (.32 = 524 = 0.0 18.56
Total 310 x 0.011 61 x 0.119 | 4 x 0.064 | 142 x 0.299 | 0.0 x 0.107
Chromium = 341 = 726 = 0.26 = 425 = 0.0 15.18
Hexavalent | 310 x 0.0007 § 61 x 0.0076 | 4 x 0.0041 | 14.2 x 0.0192 | 0.0 x 0.0069
Chromium = 0.217 = (.464 = 0.016 = 0.273 = 0.0 0.97

Note: For 30-Day Average Limits, Use Same Production Data

As For Daily Maximum Calculations
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EXAMPLE PERMIT CALCULATIONS
PROCESS WASTEWATER
HYPOTHETICAL LUBE OIL REFINERY

STEP 5: COMPARE AMENDED BAT UMITS FOR PHENOLC COMPOUNDS,
TOTAL CHROMIUM AND HEXAVALENT CHROMIUM WITH BPT LIMITS

FOR THE EXAMPLE REFINERY:
DALY MAXIMUM  30-DAY AVERAGE

(LB/DAY) (LB/DAY)
BPT BAT BPT BAT

PHENOLIC
COMPOUNDS 1419 1856 | 694 448

TOTAL

CHROMIUM 2.13 1518 1707 531
HEXAVALENT

CHROMIUM 256 097 | 1.17 043

— SET DALY MAXIMUM LIMIT TO BPT (LE, 14.19 LB/DAY) FOR PHENOLIC
COMPOUNDS, BECAUSE BAT CANNOT BE LESS STRINGENT THAN BPT.
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PROCESS GROUPINGS INCLUDED IN 1974 FLOW MODEL
USE TO CALCULATE ALL BPT/BCT POLLUTANT LIMITS AND BAT LIMITS FOR

AMMON!A, SULFIDE AND COD ONLY

PROCESS
CATEGORY

PROCESSES INCLUDED

WEIGHTING
FACTOR

CRUDE

ATMOSPHERIC DISTILLATION
VACUUM DISTILLATION
DESALTING

1

CRACKING
AND
COKING

FLUID CATALYTIC CRACKING

VIS BREAKING

THERMAL CRACKING

MOVING BED CATALYTIC CRACKING
HYDROCRACKING

FLUID COKING,DELAYED COKING

LUBE

LUBE HYDROFINING

WHITE OIL MANUFACTURING
PROPANE—DEWAXING, DEASPHALTING
DUO SOL, SOLVENT DEWAXING
VACUUM TOWER, WAX FRACTIONATION
CENTRIFUGING AND CHILLING

MEK DEWAXING, DEOILING{WAX)

"NAPHTHENIC LUBES

SO02 EXTRACTION

WAX PRESSING, WAX SWEATING

WAX PLANT(WITH NEUTRAL SEPARATION)
FURFURAL EXTRACTION

CLAY CONTACTING—-PERCOLATION

ACID TREATING

PHENOL EXTRACTION

13

ASPHALT

PRODUCTION
OXIDATION
EMULSIFYING

12
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PROCESS GROUPINGS INCLUDED IN 1979 FLOW MODEL

USE TO CALCULATE AMENDED BAT LAMTS
FOR PHENOUIC COMPOUNDS, TOT. CHROMIUM AND HEX. CHROMIUM ONLY
PROCESS CATEGORY PROCESSES INCLUDED
CRUDE ATHOSPHERIC DISTILLATION
DESALTING
VACUUM DISTILLATION
CRACKING VIS BREAANG
AD THERMAL CRACKING
COKING FLUD CATALYTIC CRACKING
MOVING BED CATALYTIC CRACKING
HYDROCRACKING
DELAYED COKING
FLUD COKING
HYDROTREATING
LUBE HYDROFINING,HYDROFINISHING,LUBE. HYDROFINING

1 WHITE OIL MANUFACTURE

PROPANE DEWAXING,PROPANE DEASPHALTING,PROPANE FRACTURING,PROPANE DERESINING

DUO SOLSOLYENT TREATING,SOLYENT EXTRACTION,DUQTREATING,SOLYENT DEWAXING,SOLVENT DEASPHALTING
LWUBE VACUUM TOWER,OL FRACTIONATION.BATCH STILL(NAPHTHA STRIP),BRIGHT STOCK TREATING
CENTRIFUGE AND CHILLING

MEX DEWAXINGKETONE DEWAXINGMEK TOLUENE DEWAXING

DEOILING(WAX)

NAPHTHENIC LUBES PRODUCTION

S02 EXTRACTION

WAX PRESSING

WAX PLANTOMITH NEUTRAL SEPARATION)

FURFURAL EXTRACTION

CLAY CONTACTING—PERCOLATION

WAX SWEATING

ACD TREATING

ASPHALT PRODUCTION

200 DEG F SOFTENING POINT UNFLUXED ASPHALT
OXIDIZING

EMULSFFYING

REFORMING H2S04 ALKYLATION
AD CATALYTIC REFORMING
ALKYLATION

20




EXAMPLE PERMIT CALCULATIONS
BAT/BCT LIMITS FOR
BALLAST AND ONCE-THROUGH COOLING WATER

¢ Daily Maximum Limits for Ballast Water
(50,000 gal/day Flow Basis)

FACTOR X FLOW = LIMIT
BOD-5 040 X 50 = 20. Ib/day
TS 026 X 50 = 13. Ib/day
COD 39 X 50 =195. Ib/day
0&G 0126 X 50 = 6.3 Ib/day

¢ Once Through Cooling Water
~ 5 mg/! Total Organic Carbon as Concentration Limitation
(Not to Exceed)

— May be Net Basis if Requested by Permittee
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STORM WATER RUNOFF LIMITATIONS
DEFINITIONS

o RUNOFF
— Precipitation
— Contact with Petroleum Refinery Property

-~ Either Contaminated or Uncontaminated

o CONTAMINATED RUNOFF

— Runoff

— Direct Contact With Any:
Raw Material
Intermediate Product
Finished Product
By—Product, or
Waste Product

o UNCONTAMINATED RUNOFF
— Any Cther Runoff

22



STORM WATER RUNOFF LIMITATIONS
OVERVIEW OF REGULATIONS

POLLUTANTS BPT BAT BCT
PHENOUC COMPOUNDS . *
TOTAL CHROMIUM s s
HEXAVALENT CHROMIUM * .
COD/TOC ) *
BIOCHEMICAL OXYGEN DEMAND s s
TOTAL SUSPENDED SOUDS * .
QlL & GREASE s .
pH s )
CASE DISPOSITION
- COLLECTED SEPARATELY = NO BPT UMITS IF 0&G=15 mg/1 AND TOC <110 mg/!
AND DISCHARGED - NO BCT UMITS IF 0&6 <15 mg/!

~ NO BAT UMITS IF TOC <110 mg/!
~ OTHERWISE, TECHNOLOGY BASIS FOR
PROCESS WASTEWATER APPLIES

- COMMINGLED WITH PROCESS ~— EFFLUENT UMITS BASED ON SAME
WASTEWATER TECHNOLOGY AS FOR PROCESS W.W.

23



STORM WATER RUNOFF LIMITATIONS
PERMIT CALCULATION PROCEDURE
BAT/BCT LIMITS FOR CONTAMINATED STORM WATER RUNOFF

o DETERMINE REFINERY CONTAMINATED STORM WATER VOLUME

o CALCULATE MASS BASED EFFLUENT UMIT
(Volume X Effluent Limitation Guideline Concentration)

o INCORPORATE INTO PERMIT

24



STORM WATER RUNOFF LIMITATIONS
DETERMINATION OF CONTAMINATED STORM WATER VOLUME

o FLEXIBILITY TO PERMIT WRITERS
(Case—by~Case Basis)

o APPROPRIATE METHODS TO CONSIDER
~ Difference in Wet/Dry Weather Flow to Treatment
~ Area Runoff Calculations Based on:
Recurrent Precipitation Data
Local Weather Service Data

25
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OIL REFINERY LAYOUT
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STORM WATER RUNOFF LIMITATIONS
DETERMINATION OF AREA—-RUNOFF VOLUME

(NOTE: STORMWATER SEGREGATION IS NOT REQUIRED BY REG.)

CONTAMINATED AREAS UNCONTAMINATED AREAS
Processing Areas Parking Lots

Product Storage Areas Office Areas

Raw Material Storage Areas Roads, Access Ways
Tank Farms

Material Loading/Transfer Areas
Waste Product Storage Areas
Wastewater Treatment Aregs
Runoff Holding Ponds

27



STORM WATER RUNOFF LIMITATIONS

MASS BASED LIMITS
CONTAMINATED RUNOFF EFFLUENT UMITATION _ MASS
VOLUME X CONCENTRATON UM
1000 CU M « KILOGRAMS __ KILOGRAMS
DAY 1000 CU M DAY
1000 GALS y POUNDS __ POUNDS

DAY 1000 GALS o DAY

28



STORM WATER RUNOFF LIMITATIONS
BAT/BCT EFFLUENT LIMITATIONS

Pollutant or

Pollutant Property

Average of Daily

Maximum for Values for 30

Any 1 Day Consecutive Days

Phenolic Compounds (4AAP)
Total Chromium

Hexavalent Chromium

coD

BOD-5

1SS

Oil & Grease
pH

Kiiograms per 1000 cubic meters

of flow (Pounds per 1000 gclions)

0.35 (0.0029)  0.17 (0.0014)
0.60 (0.005) 0.21 (0.0018)
0.062 (0.00052)  0.028 (0.00023)

360.0 (3.0) 180.0 (1.5)
48.0 (0.40) 26.0 (0.22)
33.0 (0.28) 21.0 (0.18)
15.0 (0.13) 8.0 (0.067)

Within the range 6.0 {0 9.0

NO ADDITIONAL CREDIT FOR AMMONIA OR SULFIDE
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STORM WATER RUNOFF LIMITATIONS
METHODS TO INCORPORATE MASS BASED LIMITS INTO PERMIT

o PROCESS WASTEWATER AND CONTAMINATED RUNCFF TREATED TOGETHER

1. Continuous Allocation
2. Variable Allocation
3. Wet/Dry Weather Allocations

o SELECTION BY PERMIT WRITER

- Site Specific Factors
Local Precipitation Patterns,
Design of Runoff Holding Facilities

~ Determines Method Used to Calculate
Contaminated Runoff Volume

30



STORM WATER RUNOFF LIMITATIONS
CONTINUOUS ALLOCATION METHOD

1. CONTINUOUS ALLOCATION

¢ One Set of Effluent Limits Which is the Sum of

Process Wastewater and Contaminated Runoff Limits
o Problem — Allocation When No Runoff is Present
e Appropriate —

— Where Precipitation Patterns Relatively Constant

— When Holding Facilities Used to Bleed Runoff to

Treatment During Most or All of the Year
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STORM WATER RUNOFF LIMITATIONS
VARIABLE ALLOCATION METHOD

2. VARIABLE ALLOCATION

o One Set of Effluent Limits for Process Wastewater Only

¢ An Additional Prorated Allocation for Each 1000 Gal.
of Contaminated Runoff, Specific to Each Precipitation Event

o Most Idedl

¢ Based on Measurement or Caiculation of Actual Contaminated
Runoff (for the Specific Precipitation Period)

¢ Similar to Variable Batch Discharge Allocation

o Compliance Measurement and Enforcement Complexities

32



STORM WATER RUNOFF LIMITATIONS
WET/DRY WEATHER ALLOCATION METHOD

3. WET/DRY WEATHER ALLOCATION

¢ One Set of Effluent Limits for Process Wastewater Only
- Dry Weather Limits

¢ One Set of Mass Limits Based on the Sum of Process and
Contaminated Runoff Allocations
- Wet Weather Limits
- Contaminated Runoff Portion is a Fixed Mass
Allocation, Based on Historic Precipitation Data

o Triggered by Either

- Time of Year
- Precipitation Events, or
- Actual Contaminated Runoff Yolume

¢ Used When:
- Precipitation Amount and Frequency Varies
Significantly During the Year
~ Significant Precipitation Events Occur Infrequently
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STORM WATER RUNOFF LIMITATIONS
EXAMPLE PERMIT CALCULATIONS

A. DIVERT CONTAMINATED RUNOFF TO SURGE POND/TANK, AND
BLEED BACK TO PROCESS WASTEWATER TREATMENT SYSTEM

1. Wet/Dry Weather Allocation (Bleed Rate Intermittent)

2. Continuous Allocation (Bleed Rate Continuous)

B. DIRECT CONTAMINATED RUNOFF DIRECTLY TO PROCESS
WASTEWATER TREATMENT SYSTEM

1. Variable Allocation

34



EXAMPLE A
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STORM WATER RUNOFF LIMITATIONS

EXAMPLE PERMIT CALCULATIONS

EXAMPLE A — DETERMINATION OF CONTAMINATED RUNOFF VOLUME
ANNUAL PRECIPITATION = 60 IN/YR

Areal Extent | Permeability | Sq. Ft. Runoff Area

Source Area | (acres) Factors Acre (Sq. Ft)
Process Units | 5.0 x 1.0 x 43,560 = | 217,800
Storage 20 x 0.6 x 43,560 = | 52,300

Tank Farm 15.0 x 0.4 x 43,560 = | 261,400
Truck Loading | 3.0 x 1.0 x 43,560 = | 174,200
Holding Pond | 1.0 x 1.0 x 43,560 = | 43,600

Waste Storage | 1.0 x 0.3 x 43,560 = | 34,800

WWT Areq 3.0 x 1.0 x 43,560 = | 130,700
TOTAL AREA 914,800

ANNUAL RUNOFF = 914,800 Sq.Ft. x 60 In/Yr x 1/12 Rt/In x 7.48 Gal/Cuft

AVER. DALY RUNOFF = 34,210,000/365 = 94,000 Gal/Day

= 34,210,000 Gal/\Yr
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STORM WATER RUNOFF LIMITATIONS
EXAMPLE PERMIT CALCULATIONS

EXAMPLE A.1 ~ RUNOFF BLEED RATE = 120,000 GAL/DAY

o WET WEATHER UMITS = DRY WEATHER (e.g., PROCESS WASTEWATER) LIMTS
PLUS STORM WATER ALLOCATION

o FOR PRECEDING LUBE REFINERY EXAMPLE AND 120,000 GAL/DAY STORMWATER:

STORMWATER DALY MAX. 3S0-DAY DALY MAX. . 30--DAY AVG.
oW FACTOR FACTOR LT uMIT

POLLUTANT  (1000GAL/DAY)  (LBS/1000GAL)  (LBS/1000GAL) (BS/DAY)  (LBS/DAY)

120 0.40 022 48.00 26.40
120 028 0.18 3.80 21.60
120 0.13 0.067 15.60 8.04

3 §af

o ADDITION OF ABOVE VALUES TO DRY WEATHER LIMITS RESULTS
IN WET WEATHER LIMITS ON FOLLOWING PAGE
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EXAMPLE A.1 WET/DRY WEATHER LIMITS

(INTERMITTENT BLEED RATE = 120,000 GAL/DAY)

DRY WEATHER LIMITS

DAILY MAXIMUM 30-DAY AVERAGE #
PARAMETER (LBS/DAY) (LBS/DAY)
BOD-35 1900.00 970.97
TSS 1330.00 833.40
OIL & GREASE 408.00 320.10
AMMONIA 884.00 403.4¢4
SULFIDE 12.460 J.66
cad 13600.00 7042.20
PHENOLIC COMPOUNDS 18.36 4.48
TOTAL CHROMIUM 13.18 3.31
HEXAVALENT CHROMIUM 0.97 0.43

WET WEATHER LIMITS (FOR DAYS WHEN BLEEDING TO PROCESS TREATMENT SYSTEM QCCURS)

DAILY MAXIMUM 30~DAY AVERAGE #+
PARAMETER (LBS/DAY) (LBS/DAY)
BOD-3 1948.00 997.37
1SS 1363.40 875.20
QIL % GREASE 623.40 328.14
AMMONIA 8856.00 405.44
SULFIDE 12.60 3.46
cap 13960.00 7222.20
PHENOLIC. COMPOUNDS 18.91 4.563
TOTAL CHROMIUM 15.78 5.32
HEXAVALENT CHROMIUM 1.03 0.44

¢ 30-DAY AVERAGE COMPLIANCE BASED ON AVERAGE OF ALL ANALYTICAL RESULTS FOR DRY
WEATHER SAMPLES.

*# 30-DAY AVERAGE COMPLIANCE BASED ON AVERAGE OF ALL ANALYTICAL RESULTS FOR WET
WEATHER SAMPLES, PROVIDING MORE THAN ONE SAMPLE WAS TAKEN DURING 30 DAY PERIOD.
OTHERWISE, 30-DAY AVERAGE NOT APPLICABLE.
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STORM WATER RUNOFF LIMITATIONS
EXAMPLE PERMIT CALCULATIONS

EXAMPLE A2 -~ RUNOFF BLEED RATE = 94,000 GAL/DAY

o WET WEATHER LIMITS = DRY WEATHER (e.g., PROCESS WASTEWATER) LIMITS
PLUS STORM WATER ALLOCATION

o FOR PRECEDING LUBE REFINERY EXAMPLE AND 94,000 GAL/DAY STORMWATER:

STORMMATER DALY MAX. 30-DAY DALY MAX.  30-DAY AVG.
FLOW FACTOR FACTOR LAY LT
POLLUTANT  (1000GA/DAY)  (LBS/1000GAL)  (LBS/1000GAL) (Bs/DA)  (LBS/DAY)

BOD-5 94 0.40 02 37.60 20.68
TS 94 028 0.18 26.32 16.92
046G 94 0.13 0.067 1222 6.30
ErC.

o ADDITION OF ABOVE YALUES TO DRY WEATHER LIMITS RESULTS
IN WET WEATHER LIMITS ON FOLLOWING PAGE
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EXAMPLE A.2 CONTINUOUS RUNGFF ALLOCATION

(CONTINUQUS BLEED RATE = 94,000 GAL/DAY)

EFFLUENT LINMITS (THE FOLLOWING VALHES ARE APPLICABLE AT ALL TIMES)
DAILY MAXIMUM J0-DAY AVERAGE

PARAMETER (LBS/DAY) (LBS/DAY)
B0OD-3 1937.40 991.45

TSS 1336.32 870.352

OIL & GREASE 420.22 326.40
AMMONIA 884.00 403.44
SULFIDE 12.40 3.66

coD 13882.00 7183.20
PHENOLIC COMPOUNDS 13.83 4.41

TOTAL CHROMIUM 13.43 5.48
HEXAVALENT CHROMIUM 1.02 0.45

40



87

O 0O

TANK FARM

OO

O O

PARKING AREA

EXAMPLE B

CONTAMINATED"
TORMWATER| WASTEWATER | | WASTE
TREATMENT | IMATERIALS
/ AREA STORAGE
/CDDLING _.
WATER OO0
\STDRAG?/ OO O ]
OO
MEERNN O
O\ jOO
DIL O
‘/@ REF INERY O
00 O
— AREA OO
OFFICE l O
| | _

L

L TRUCK LOADING AREA




EXAMPLE B.! VARIABLE ALLOCATION

(RUNOFF DIRECTLY TO PROCESS TREATMENT SYSTEM)

DRY WEATHER LIMITS

DAILY MAXIMUM J0-DAY AVERAGE +
PARAMETER (LBS/DAY) (LBS/DAY)
BOD-3 1,900.00 970.97
TSS 1,330.00 853.40
OIL & GREASE 608.00 320.10
AMMONIA 884.00 4035. 44
SULFIDE 12.40 J.44
coo 13,600.00 7042.20
PHENOLIC COMPOUNDS 18.56 4.48
TOTAL CHROMIUM 13.18 3.31
HEXAVALENT CHROMIUM 0.97 0.43

WET WEATHER LIMITS (ADDITIONAL ALLOCATION FOR EVERY 1000 GALLONS OF CONTAMINATED
------------------ RUNOFF BASED ON CONTINUQUS FLOW MONITORING LESS NORMAL DRY
WEATHER FLOW)

DAILY MAXIMUM 30-DAY AVERAGE

PARAMETER (LBS/1000GAL/DAY)

BOD-3 0.40 NA
TSS 0.28 NA
OIL & GREASE 0.13 NA
AMMONIA 0.00 NA
SULFIDE 0.00 NA
cao 3.00 NA
PHENOLIC COMPOUNDS .00 NA
TOTAL CHROMIUM 0.01 NA
HEXAVALENT CHROMIUM .00 NA

* 30-DAY AVERAGE COMPLIANCE BASED ON AVERAGE OF ALL ANALYTICAL RESULTS FOR DRY
WEATHER SAMPLES.
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SECTION 2

AMENDED REGULATIONS
40 CFR PART 419

The following is a complete set of the amended regulations that
will appear in the upcoming edition of the Code of Federal

Regulations, Title 40, Chapter I, Part 419, Petroleum Refining
Point Source Category:

Authority: Secs. 301, 304(b), (c), (e), and (g), 306(b) and (c),
307(b) and (c¢), and 501, Federal Water Pollution Control Act as
amended (the Act); 33 U.S.C. 1311, 1314(b), (c), (e), and (g),

1316(b) and (¢), 1317(b) and (c), and 1361; B6 Stat. 816, Pub. L.
92-500; 91 Stat. 1567. Pub. L. 95-217.
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Subpart A - Topping Subcategory
419.10 Applicability; description of the topping subcategory.

The provisions of this subpart apply to discharges from any faci-
lity that produces petroleum products by the use of topping and
catalytic reforming, whether or not the facility includes any
other process in addition to topping and catalytic reforming.

The provisions of this subpart do not apply to facilities that
include thermal processes (coking, visbreaking, etc.) or cataly-
tic cracking.

419.11 Specialized definitions.
For the purpose of this subpart:

(a) Except as provided below, the general definitions, abbre-
viations, and methods of analysis set forth in Part 401 of this
chapter shall apply to this subpart.

(b) The term "runoff"” shall mean the flow of storm water
resulting from precipitation coming into contact with petroleum
refinery property.

(c) The term "ballast” shall mean the flow of waters, from a
ship, that is treated along with refinery wastewaters in the main
treatment system.

(d) The term "feedstock" shall mean the crude oil and natural
gas liquids fed to the topping units.

(e) The term "once-through cooling water" shall mean those
waters discharged that are used for the purpose of heat removal
and that do not come into direct contact with any raw material,
intermediate, or finished product.

{f) The following abbreviations shall be used: (1) Mgal means
one thousand gallons; (2) Mbbl means one thousand barrels (one
barrel is equivalent to 42 gallons).

(g) The term "contaminated runoff" shall mean runoff which comes
into contact with any raw material, intermediate product,

finished product, by-product or waste product located on petro-
leum refinery property.

419.12 Effluent limitations guidelines representing the degree
of effluent reduction attainable by the application of the best
practicable control technology currently available (BPT).

(a) Except as provided in 40 CFR 125.30-32, any existing point
source subject to this subpart must achieve the following
effluent limitations representing the degree of effluent reduc-
tion attainable by the application of the best practicable
control technology currently available (BPT):
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Pollutant or pollutant property

| BPT effluent

limitations

Maximum for
any 1 day

Average of
daily values
for 30
consecutive
days shall
not exceed

BODSOOO....-.QQOQ.o........loll.o..co.

PSSecssccscosscnns
COD (1)ececsscascsossscscscscsossossncanssas
0il and greas@..ccccccccecccsccccsccsas
Phenolic compoundS..ccecceccecscsccncssce
AmMMONia @S N.cceososcsosesscecssnaccocsnsaon
SuUlfideseveesececctocsccsscaccsscsansasns
Total ChrOMiuMeceeeeeevtosscesscrscnases
Hexavalent chromium..ccesceccsvecacacs

pH......“.......‘l...l.l.lll....llll.

BODS.ceeesecccoccccancons
TSS...
COD (1)o-o-o.-.o.oo.uooc--uooot.-a----
Oil and grease..ccceccescssccccscnsscnccs
Phenolic compounds... tessescesece
AMMONia @S Nuieceeececosacsoacecasnnnnaccae
SUlfid@ceeesacavscaccncacocacoscsccaccescas
Total chromiuM..cecececces
Hexavalent chromium....

le....l..l...l..l...l....l....‘..l...

1 See footnote following Table in
2 Within the range of 6.0 to 9.0

(b)

Metric units (kilograms per

1,000 cubic meters
of feedstock)

22.7 12.0
15.8 10.1
117. 60.3
6.9 3.7
0.168 0.076
2.81 1.27
0.149 0.068
0.345 0.20
0.028 0.012
(2) (2)

English units (pounds per
1,000 bbl of feedstock)

8.0 4.25
5.6 3.6
41.2 21.3
2.5 1.3
0.060 0.027
0.99 0.45
0.053 0.024
0.122 0.071
0.01 0.0044
(2) (2)

419.13(4).

The limits set forth in paragraph (a) of this section are to

be multiplied by the following factors to calculate the maximum
for any one day and maximum average of daily values for thirty

consecutive days.

(1) Size factor.
- - T ] Size

_.___1,000 bbl of feedstock per stream day factor
Less than 24_.9.....ll'......lll...l.... ..... ® & & 0 s 00 1.02
25.0 to 49.9..'.......ll....l...l'..........l.l.... 1.06
50.0 to 74.9........l'lll....l......... ..... » 0 ¢ o 1.16
75.0 to 99.9.....-.-. ...... ® @ 6 0 6 & ¢ 6 2 0 8 9 O 0 8 00 0 0 e 0 s 1.26

100 to 124.9....... ...... ® & & @ 6 0 & 8 5 &5 0 00 0 00 0 0 0 e 0 O 0 1.38
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125.0 to 149.9.'.......lI.l....l.........l.l...ll.. 1.50
150-0 Or greater....--..c....o...l......l...to.c... 1.57

(2) Process factor.

Process
Process configuration factor

€S5S than 2.49.cccecccscccccoccsascsossasssssssscsssa 0.62
5 O 3e89.ceccecccacaccscscsanssaacscecassccccacan 0.67
5 €0 4.49 .. .0t cencrcsscscccssnsssscsssssncnasnan Q.80
5 £0 5.49 . cceccceccaccssacacssasossssrsascnscacan 0.95
5 O 5¢99 . icecececasnocnaccssssasssasssscasenssaacasn 1.07
0 £O 6.49 . i ccceceacasocssacocssanssonsssssscsnascsca 1.17
5 O 099 ccccccccacsssotscesesstcsaasnsansesaccsoen 1.27
O O 7249 . i iceeececesenstascoensossasssssansannaaascan 1.39
5 €0 7:099 .t cececccccnooncacsacssasnsascsssssnnssacaa 1.51
0 t0o 8.49..cccsscccnes st cescs st escens st aaans e an 1.64
5 O 8.99 .. iccececansosssscsoscactsscnnssosstsnnacsaa 1.79
D O 9.49 . v ccceccancnsstssossosscsrssassencessnsnscaans 1.95
S L0 9.99 . ccctcacecessstocssesscatsccssrsasssaccanse 2.12
0 €O 10,049 c.ccceeeacetoncaacsccascacsansnassnsaacscs 2.31
e5 O 10.99 . ccececcccncencacacesscsansssssnncscaacs 2.51
e €O 11049 .. ceececsnnnsssoccncsescasanosnssnasnases 2.73
eD O 11.99 .. ccccececsscctcccossssscsansnsssncsaasaa 2.98
e O 12049 ..t cceecncasosssasncscassaassscscssscsnsnaaa 3.24
e5 t0 12.99 ..t cccecansnans cstecsessesessen et aaana 3.53
L] to 13 49....lI.I..-..llll.....lll.....ll.l..ll 3.84
.5 to 13.99........ s e e cesesesssssenasensss e en . 4.18

Le
2
3
4
5
6
6
7
7
8
8
9
9
1
1
1
1
1
1
1
1
1 OF greatercececcescesccssacse tecsssscessesssaan s 4.36

0
0
1
1
2
2
3
3
4,

OU‘OU‘IOU\OU\O

(3) See the comprehensive example in Subpart D, 419.42(b)(3).

(¢) The following allocations constitute the quantity and
quality of pollutants or pollutant properties controlled by this
paragraph and attributable to ballast, which may be discharged
after the application of best practicable control technology
currently available, by a point source subject to this subpart,
in addition to the discharge allowed by paragraph (b) of this
section. The allocation allowed for ballast water flow, as

kg/cu m (1b/M gal), shall be based on those ballast waters
treated at the refinery.
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BPT effluent limitations
|___for ballast water

Average of
daily values

Pollutant or pollutant property Maximum for for 30
any 1 day consecutive
days shall

not exceed

Metric units (kilograms per
cubic meter of flow)

BODS eeceeoceoosnsosssssncsossssscsccscss 0.048 0.026
PSS e ceeesoessesssocsnsnscscsssscscscscocsnssa 0.033 0.021
COD (1).l....l-...l.n....lll.'l.'...'l 0-47 0'24

Oil and grease...ccceecssccsccssscsccnes 0.015 0.008
= - (S L (2) (2)

English units (pounds per
1,000 gal of flow)

BODS eeeccoesconsasssososcensacsscssasssnse 0.40 0.21
TSS....l.l..'.'....l....l..-'.-l...... 0.26 0.17
COD (1)sececccssssscacccccacsnacsensnses 3.9 2.0
Oil and greas@..cscececcscscccossssccces 0.126 0.067
PHeooeeosoooseosansososesccsasoscssnsscsocscac (2) (2)

1 See footnote following Table in 419.13(d).
2 Within the range of 6.0 to 9.0

(d) The quantity and quality of pollutants or pollutant proper-
ties controlled by this paragraph, attributable to once-through
cooling water, are excluded from the discharge allowed by
paragraph (b) of this section. Once-through cocling water may be
discharged with a total organic carbon concentration not to exceed
5 mg/1.

(e} Effluent Limitations for Contaminated Runoff

The following effluent limitations constitute the quantity and
quality of pollutants or pollutant properties controlled by this
paragraph and attributable to contaminated runoff, which may be
discharged after the application of the best practicable control
technology currently available by a point source subject to this
subpart.

(1) If wastewater consists solely of contaminated runoff and is
not commingled or treated with process wastewater, it may be
discharged if it does not exceed 15 mg/l o0il and grease and 110
mg/l total organic carbon (TOC) based upon an analysis of any
single grab or composite sample.

(2) If contaminated runoff is commingled or treated with process
wastewater, or if wastewater consisting solely of contaminated
runoff which exceeds 15 mg/1l o0il and grease or 110 mg/1l TOC is
not commingled or treated with any other type of wastewater, the
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quantity of pollutants discharged shall not exceed the quantity
determined by multiplying the flow of contaminated runoff as
determined by the permit writer times the concentrations listed
in the following table:

BPT effluent Limitations
for contaminated runoff
Average of
daily values

Pollutant or pollutant property Maximum for for 30
any 1 day consecutive
days shall

not exceed

Metric units (kilograms per
1,000 cubic meters of flow)

=0 0 1 48. 26.
PSS eeeesssssnssssoscscssssascasscsssosses 33. 21,
COD (1) eeeeececccccssscsscsnsonssonsccs 360. 180.
Oil and greas@.cceccecscsccccccccccsoccsns 15. 8.
Phenolic compounds (4AAP) ....ccccececcses 0.35 0.17
Total chromium.ccceccesoecccscscsccssss 0.73 0.43
Hexavalent chromium.....ccccieecceacee 0.062 0.028
) - (2) (2)

English units (pounds per
1,000 gal of flow)

BODSCQCO..ll..l..l.ll.....t..l......l. 0.40 0-22
PSS eceeeesscoassancsascacassasossnasanssse 0.28 0.18
COD (1)eeeeccoacacccnnsscosnassacsancsss 3.0 1.5

Oil and greas@.eccesccccscscccsanssccscas 0.13 0.067
Phenolic compounds (4AAP) cccescecccsss 0.0029 0.0014
Total chromium...... cesesssrssessecsas 0.0060Q 0.0035
Hexavalent chromium..ccececceces cacoae 0.00052 0.00023
=) - (2) (2)

1 See footnote following table in 419.13(4d).
2 Within the range of 6.0 to 9.0

419.13 Effluent limitations guidelines representing the degree
of effluent reduction attainable by the application of best
available technology economically achievable (BAT).

(a) Except as provided in 40 CFR 125.30-.32, any existing point
source subject to this subpart must achieve the following
effluent limitations representing the degree of effluent reduc-
tion attainable by the application of the best available
technology economically achievable (BAT):
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%BAT effluent limitations

Average of
daily values

Pollutant or pollutant property Maximum for for 30
any 1 day consecutive

days shall

L not exceed

Metric units (kilograms per
1,000 cubic meters
of feedstock)

COD (1) eeeeecsueencsocancnnanasncnocnsse 117. 60.3
AMMONia @S Neteeoooscoossassnscscscnsooses 2.81 1.27
Sulfidelll......l.l......‘..-lll.I.'.. 0.149 0.068

English units (pounds per
1,000 bbl of feedstock)

COD (1).-.-0.............l‘..-n'c....- 41.2 21.3
Amonia as Nl..'....l-l......l........ 0.99 0.45
sulfide.-.oo.......lc-........l....... 0.053 0-024

1 See footnote following Table in 419.13(d).

(b) The limits set forth in paragraph (a) of this section are to
be multiplied by the following factors to calculate the maximum
for any one day and maximum average of daily values for thirty
consecutive days.

(1) Size factor.

Size

1,000 bbl of feedstock per stream day factor
Less than 24.9...'....0.!. ..... * 5 & & & &0 a @ 0 & & @& 6 ¢ o 8 % 0 8 1.02
25.0 to 49'9..-!.......... ...... » & & 8 0 6 0 ¢ 5 5 N S S 0 S s 8 00 1.06
50.0 to 74.9........‘.- ........ ® % & # & @ 0 & ¢ 0 5 S S B ¢ 08 0 00 1.16
75.0 to 99.9.."...!............ ...... ® & 5 P 5 % 8 0 0 8 0 00 1'26
100 to 124.9'0..........." ........... % & 6 & ® 0 F g a9 e 00 1.38
125.0 to 149.9.'...!......0 .......... ® 4 & 0 0 © & % & 2 a b s o 1-50
150.0 or greaterl ® & 6 0 6 6 O & % ¥ 5 O O 8 & B e s 8 e 6 &0 & ¢ & 4 6 0 0 s 1.57

(2) Process factor.

Process

Process configuration factor
Less than 2.49.......!........I.I......ll..l..ll..l 0.62
2.5 to 3.49....!..l..........l'......llll.l'l.ll.l. 0.67
3.5 to 4.49. ..... e & & 5 & 8 & 0 0 0 9 s 8 0 0 9 ® & @ ® 9 & 0 6 0 8 ¢ 0w S s 80 0'80
4'5 to 5.49-.!......0 IIIII ® ® & ¢ 8 ¢ & & 5 & 0 BB O O S OO a0 .0.95
5.5 to S.ggl.l-...l....l......l..ll..l..l...l...-l. 1.07
6‘0 to 6.49..‘.0.'0..'."..O..l.....'0........‘..'. 1.17
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6.5 O 6.99.cucccccsccccccssasccnssassssscssssansnne 1.27
7¢0 €O T e89 cueieeeocceavsoscsesacacssssoansocsssssaasss 1.39
7e5 O 7e99..ciiccccccneasccctsacanssansscccsssssssss 1.51
8.0 O 8.49..cictaccccscccnctsnccscssccscccssasscasse 1.64
8.5 €O 8.99 ...t ciecccacscccnnsaansscansscasssanceas 1.79
9.0 tO 9.49. . ccictetecscscccccccsoscssosccsscscccaccs 1.95
9.5 O 9.99 . cccitcrnsasesnscacccnsosassssecsssscnsnce 2.12
10.0 €O 10.49 .0 cictceassacassasansoansssecssssonsnscs 2.31
10.5 O 10.99 .. uittcceacsocsccsscscnssnssscscscsssncses 2.51
110 O 11.49 . .0t etccccconsoccsccosscssscsccscsnsasscsss 2.73
115 €0 11.99 .. cietetecccecacsccssosensscssssaascecas 2.98
12.0 £t0 12.49 .00t v eccescs