United States Solid Waste and EPAB30-R-87-037f
Environmental Protection Emergency Response NTIS: PB97-177 471
Agency (5305W) June 1992

SEPA  Background Document
| for Capacity Analysis
for Newly Listed |

Wastes and Hazardous
Debris to Support 40

CFR 268 Land Disposal

Restrictions (Final Rule)

Volume 6:

Appendix E - Category 2
Facilities for the FO37 and
FO38 Capacity Analysis

Printed on paper that contains at lest 20 percent postconsumer fiber


http:Faciliti.es

CDAF- 50050

Background Document for Capacity Analysis for

Newly Listed Wastes and Hazardous Debris to

Support 40 CFR 268 Land Disposal Restrictions
(Final Rule)

Volume 6: Appendix E - Category 2 Facilities
for the F037 and F038 Capacity Analysis

United States Environmental Protection Agency
Office of Solid Waste
401 M Street, N.W.
Washington, D.C. 20460

June 1992



E.1

E.2

APPENDIX E

CATEGORY 2 PACILITIRS

Key Assumptions and Equations Used to Estimate F037/8 Generation for
Category.2 Facilities

E.1.1 Composition of F037/8 Wastes

E.1.2 Solids Setrtlirg Equations

E.1.3 0il and Solids Rémovnl Efficiencies of Wastewater ‘Units
E.1.4 Impoundzent and Sewer Clean Out Waste Gereration

E.1.5 Other Assucptions

Notation of Assumptions Used in Estimating F037/8 Waste Generation
Estimates of F037/8 Waste Gencration for Category 2 Facilities

[Note: Some Category 2 facilities have declared their information
confidentlal, and therefore this information is in the RCRA CBI docket.]



E.1l Key Assumptions and Equations Used to Estimate F037/8 Generation for
Category 2 Facilities

To take into account the flow of material (i.e., oil, water, and solids)
in and out of a wastewater treatment unit, the generalized law of the
conservation of mass is used here in the form of a material-balance
calculation., This calculation involves an accounting for mass flows and
changes in inventory of mass for a system. The material balance for any
wastewater treatment unit can be viewed simply as:

Accumulation in the unit « Unit influent ¢ Unit effluent.

Because a downstream wastewater treatment unit receives wastewater
influent from an upstream unit, the material-balance calculations are applied
first to the upstream unit to determine mass and cowposition of the effluent
from the upstream unit. T7hen, the material-balance calculations are applied
to the downstream unit using the effluent from the upstream unit as the
influent to the downstream unit.

For example, with a wastewater treatment configuration consisting of an
APl separator followed by a IAF unit, the material-balance calculations would
be applied first to the API separator. The calculations would use the arount
and average composition {o0il, water, solids) of API separator bottoms
generated, and the solids and oil removal efficiencies of the API separator,
to estimate the amount and composition of effluent from the APl separator. A
material balance for the IAF unit would involve using the effluent from the
API separator as the influent to the IAF unit, and the solids ard oil removal
efficiencies of the IAF unit, to estimate the F038 waste that is generated in
the IAF unit.

The following sections (E.l1.1 through E.1.5) discuss additional detail
on the key assumptions and general equations used for estimating F037/8 waste
generation for Category 2 facilities. These assumptions and equations then
are coxbined in Section E.4 to produce estimates of F037/8 waste.

E.1.1 Composition of F037/8 Wastes

Because F037 and F038 wastes are generated by the petroleum refining
industry in units similar in design and purpose to APl separators and DAF
units genera ing K048 and K051, EPA assumed that the composition of F037 and
F038 wastes, as generated, would be similar to the composition of K051 and
K048 wastes, as generated, respectively.



Therefore, to estimate F wastes generated in these types of units, EPa
obtained average compositions of K048, K049 (also used in material-balance
calculation), and KOSl wastes, as generated, fror the following sources:

° U.S. EPA, Assessment of Hazardous Waste Practices in the
Petroleum Refirning Industry, NTIS Report PB-259097, 1976.

° U.S. EPA, Environrental Assessment Data EBase for Petroleum
Refining Wastewater and Residuals, EPA 600/2-83-010, 1683.

. 1986 National Survey of Treatrent, Storage, Disposal, and
Recycling Facilities (TSDR Survey).

Waste Type 0il Conrtent (X) | Water Content (X) Solids Content (%)
K048 (DAF Float) 13 82 5

K049 (Slop 0il e L0 12
Solids)

K051 (API Sludge) 15 65 20

Furtherwore, filters used to remove solids from the wastewater stream (not the
types of filters used to dewater waste sludges) were assumed to generate an
F038 filter cake that is 60 percent solids and oil. This information was
obtained from:

.. U.S. EPA, Assessment of Hazardous Waste Practices in the
Petroleum Refining Industry, NTIS Report PB-259097, 1976.

EPA used another assucptlion to estimate F037/8 wastes that accumulate in
impoundmrents (see Section E.1.3). The F037/8 listing RIA (discussed in
Chapter 3) estimated that sludges have water contents ranging from 55 to 82
percent. Given this range, EPA assumed that the accurulated sludges were
similar in composition to K051 wastes.

E.1.2 Solids Settling Equations

To be able to determine the amount of solids that settle out in
impoundrents and tanks, EPA used the following solids settling calculations
based on McCabe, W., and Smith, J.C., Unit Operations of Chemical Engineering,
Third Edition, McGraw Hill book Co., 1976, and then compared the results to
hydraulic retention time. The calculations below, based on an average
impoundxzent depth of 20 feet, indicate that the settling time for particles
averaging 0.005 inches in diameter (representative of silt and clay particles)
is approximately one hour.

In free gravitational settling, the terminal velocity of a particle (uy)

is given by:
g | 28Pppim
¢ AP rCop



where

EEAR L

acceleration due to gravity

particle density

fluid density

particle mass

projected area of particle perpendicular to flow

Drag coefficient

Assuming that the particles are spherical, and further, that settling

occurs in the intermediate regime, then the expression becomes

.2 02153970 M (pymp) O
t pa‘:ipo.u

vhere u = fluid viscosity.

Assigning the following values:

Dp = 0.005 in pp = 80 1b/ft3 u = 0.000672 1b/(ft-sec)

&

- 32.14 ft/sec? p = 62.4 lb/fe3

results in:

u.=0:153x(32.14)°71(0.005/12)1:>*({80-62.4)° "
¢ (62.4)°x(0.000672)%-¢

0.153X11.75X1.4x10"x7.66_
- T 35x0 04 0.013fc(5ec

For a basin depth of 20 feet, settling time = 20/(0.013x60) = 25 minutes

In reality, the particles will not attain terminal velocity immediately;

therefore, the settling time {s assumed to be closer to one hour.

E.1.3 0il and Solids Removal Efficiencies of Wastewater Units

0il and solids removal efficiencies of wastewater units are used in the
material-balance calculations because these efficiencies determine the amount

of sludges generated by those units, and the composition of wastewaters
leaving the system. The table below presents these efficiencies.


http:3.32x0.04
http:0.153x(32.14

Wastewater Treatment 0il Removal Efficiency Solids Removal
Unit (1) Efficiency (%)
API and OSW Separator 75 S0
CPI Separator 85 70
DAF Unit 85 50
IAF Unit 85 50

Average oil and solids removal efficiencies for API separators and DAF
units are based on the following publications:

[ U.S. EPA, Assessment of Harardous Waste Practices in the
Petroleur Refining Industry, NTIS Report PB-259097, 1976.

. Hackman, E.E.. Toxic Organic Chermicals Destruction and Waste
Treatment, Xcves Data Corporation, 1978.

st

CPI separator average oil and solids removal efficiencies are based on
an average of the API separator oil and solid removal efficiencies, and
removal efficiencies of high-performance CPI systems provided by Steve Hall of
Quantek, Incorporated (these units are capable of removing 90 percent solids
and 95 percent oil).

IAF separators average oil and solids removal efficiencies are based on
the U.S. EPA report, Assesszent of Hazardous Waste Practices in the Petroleum
Refining Industry, NTIS Report PB-259097, 1976.

Oil/water/solids separators, of which the APl separator is one, are
assumed to have the same 0il and solids removal efficiencies as API
separators.

E.1.4 Impoundment and Sewer Clean Out Waste Generation
Impoundments

For Category 2-facilities, EPA obtained the surface area of impoundments
affected by the F037/8 listing from the PRDB (see Section E.3). Using
material-balance calculaticns, EPA calculated the settling and accumrulation of
FO37 sludges in impoundrents between primary and secondary separation and
after primary treatmemt (but before secondary treatment). Material-balance
calculations determine the amount of sludge accumulated each year in these
impoundments. For impoundzents equal to or greater than three acres (or
131,000 fcz, or 2,620,000 £:3, for 20 feet deep surface impoundments), which
EPA assumed are cleaned out an average of every five years (from the F037/8
Listing RIA), the amoun: cI sludge accusulated each year was multiplied by
five to obtain the amount cf accunulated F wastes generated from clean outs.
For impoundments less than three acres, which EPA assumed are cleaned out
annually, the amount of siudge accumulated each year was included in the
routine F waste generatiorn for the facility. The material-balance approach,
however, was not able to estizate the quantity of F037 sludges accurulated in
impoundments upstream of primary treatment (because the material-balance
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calculations start at the first wastewater treatment unic, which {s typically
an API and CPI separatcr); therefore, EPA used information in the F037/8 RIA
and data submitted (see attached) by ITEX (a construction/remediation
contractor specializing in large scale closures such as surface impoundments)
to estimate F037 waste generation from clean out of impoundments upstream of
primary treatment.

According to the F037/8 Listing RIA, sludges accumulate to an average
depth of one foot before clean out (impoundments average five years between
clean outs). Data provided by ITEX, however, (shown on the next page)
indicate that sludges accumulate to an average depth of three feet before
clean-out or closure. EPA, therefore, used an average sludge depth of two
feet for clean out waste generation calculations, because some refineries have
likely cleaned out their impoundments recently and therefore would not have
accuzulated as much waste as was found by ITEX. The calculations for waste
generation consist of multiplying sludge depth by the impoundment’s surface
area and by the density of the sludge (assumed to be 63 pounds per cubic
feet). For impoundments before primary treatment that are equal to or greater
than three acres, which EPA assumed they are cleaned out an average of every
‘five years, EPA used a sludge depth of two feet to calculate the quantity of
accurulated F wastes generated from clean outs.

Sewers

FO37 wastes are also gencrated from sewer clean outs. EPA estimated
sewer clean out for Category 2 faciliries based on information on sewer waste
generation reported by a Category 1 facility (Texaco, Anacortes). The Agency
assumed that sludges settled in refinery sewers is a function of waste loading
in the wastewaters (i.e., quantity of waste generated divided by wastewater
flow rate), and the size of the refinery (i.e., the larger the refinery the
larger the sewer system). To obtair an estimate of F037 waste generation from
the clean out of Category 2 fac{lities, EPA compared the waste loading of the
Category 2 facilities to the "known" Category 1 facility, and then applied a
scaling factor based on the Category 2 facilities.

E.1.5. Other Assumptions

For Category 2 facilities that did not submit a TSDR or Generator
Survey, EPA used the wastewater treatment configuration and K048 and K051
generation information presented in the PRDB for the material-balance
calculations. For some facilities, the PRDB indicated that units generating
K048 and K051 exist at the fac{lity, but reported no K048 and K051 generation
azounts (the facility may not have reported these wastes); therefore, to
estimate F037/8 wastes, EPA used average K048 and KOS51 waste generation rates
based on refinery’s crude procetsing capacity, to estimate K048 and KOSl waste
generation used in material-bal:ince calculations. The following average waste
generation rates are presented !n EPA’'s Environmental Assesswent Data Base for
Petroleum Refining Wastewater nnd Residuals, EPA 600/2-83-010, 1983.




Waste Type Average Waste Generation Rate
({tons/yr]/[1,000 barrels/day})

K048 4.0
K049 1.5
K051 2.4

For solids settling calculations, EPA assumed the residence time in flow
equalization tanks, settling tanks, clarifiers, and low rate aeration tanks is
one-half hours based on {nformation from Kemmer, F., Nalco Water Handbook,
Second Edition, McGraw Hill Book Co., 1988.

EPA assumed the residence in treatment tanks (e.g., flocculation tanks),
and neutralization tanks (or pH adjustment tanks) is 15 minutes based on
Perry, R., Perry's Chemical Engineer's Handbook, Sixth Edition, MeGraw Hill
Book Co., 1984,




E.2 Notation Of Assumptions Used in Estimating F037/8 Waste Generation

The facility-specific material-balance calculations presented in the
next section uses superscripts (defined on the next page) to denote
information obtained from a specific data source or use of a key assucption.

Superscript number
1

10

11

12

13

Assunption

Information from Tharsh, L.A., "Annual Refining
Survey,"” 0il & Gas Journal, March 18, 1991.

Information frecm the PRDB.
Information from the TSDR Survey.

Facility grouping information from the PRDB. (Some
facility groupings have been updated based on
wastewater treatment schematics submitted with the
TSDR Survey.)

Assurptions on K waste composition (Section E.1.1).

Assumptions on oil and solids removal efficiency of
wastewater units (Section E.1.3).

Assunption based on engineering judgment.

Assumptions on the average rates of K waste
generation based on crude processing capacity
(Section E.1.5).

Assuzption on average residence time of in flow
equalization tanks, settling tanks, clarifiers, and
low rate aeration tanks (Section E.1.95).

Assumption on the composition of F037/8 wastes
generated in flow equalization tanks, clarifiers,
and low rate aeration tanks (Section E.1.1).

Assuxption on averége residence time in treatment
and neutralization tanks (Section E.1.5).

Assumption on the composition of F037/8 wastes
generated in treatment and reutralization tanks
(Section E.1.1)

Assurption on the composition of F037 sludges
generated from clean out of closure of impoundxzents
(Section E.1.1).



14

15

16

17

Assumption for calculating accumulated F waste
generation from impoundmwents upstream of primary
treatment based on a sludge depth of two feet
(Sectinn E.1.4).

Assunption based on sewer clean out calculations
(Section E.1.4).

Assumption on the composition of filter sludges
(Section E.1.1).

For facilities with surface impoundments that will
clogse due to management of newly identified wastes,
the TC questiornaire requested that the facilities
estimate the annualized quantity of tank sludges
from tanks that will replace surface impoundments.
EPA found that, on average, the annualized quantity
of tank sludge is one-third the quantity of wastes
that will be cleaned out from surface impoundments.



E.3 Estimates of F037/8 Waste Generation for Category 2 Facilities

The following estimates of FO37/8 waste generation have been made using
limited facility-specific information. These estimated volumes may not be
equal to the volumes actually generated at the facilities.

The material-balance equations presented for each facility are generally
self-explanatory. Several general notes on the methodology have been provided
in Section E.2 (and other discussions are provided in Section E.1 and in the
main text). The relevant notes in Section E.1 for a given equation are '
indicated by superscripts in the equation.

The refineries in Category 2 are listed below.

Louisiana Land and Exploration (Saraland, AL)
Chevron (Kenai, AK)

Mapco Alaska Petroleum (North Pole, AK)
Tesoro Petroleum (North Pole, AK)
Atlantic Richfield (Carson, CA)
Chemoil Refining (Signal Hill, CA)
Chevron (Richmond, CA)

Conoco (Santa Maria, CA)

Exxon (Benicia, CA)

Fletcher 0il (Carson, CA)

Goldan West Refining (Santa Fe Springs, CA)
Huntway Refining (Benicia, CA)

Huntway Refining (Wilmington, CA)
Kern 011 (Bakersfield, CA)

Mobil (Torrance, CA)

Pacific Refining (Hercules, Ca)
Paramount Petroleum (Paramount, CA)
San Joaquin Refining (Bakersfield, CA)
Shell 0il (Martinez, CA)

Shell Oil (Wilmington, CA)

Ten By (Oxnard, CA)

Texaco (Bakersfield, CA)

Texaco (Wilmington, CA)

Tosco (Martinez, CA)

Unocal (Los Angeles, CA)

Unocal (San Francisco, CA)

Witco Chemical (Oildale, CA)

Colorado Refining (Commerce City, CO)
Conoco (Denver, CO)

Landmark Petroleum (Fruita, CO)

Amoco (Savannah, CA)

Young Refining (Douglasville, CA)
Chevron (Barber’'s Point, HI)

Hawaiian Independent (Ewa Beach, HI)
Clark 0il (Blue Island, IL)

Clark 04l (Martford, IL)

Mobil (Jolietr, IL)

Uno-Ven (lLemont, IL)

Indiana Farm Bureau (Mt. Vernon, IN)
Lakecton Refining (Laketon, IN)

® 00060000000 0060006000 0600060000060 000060800p000



Marathon (Indianapolis, IN)

Coastal Refiring (El1 Dorado, KS)
Coastal Refining (Wichita, KS)
Farmland Industries (Coffeyville, KS)
Farmland Industries (Phillipsburg, KS)
National Cooperative Refinery Assn. (McPhearson, KS)
Texaco (El Dorado, KS)

Ashland (Catlettsburg, KY)

Somerset Refinery (Somerset, KY)
Atlas Processing (Shreveport, LA)
Calcasieu Refining (Lake Charles, lA)
Calumet Lubricants (Princeton, LA)
Canal Refining (Church Point, LA)
Citge (Lake Charles, LA)

Conoco (Lake Charles, LA)

Ker-McGee Refining (Cotton Valley, lA)
Marathon (Garyville, LA)

Mobil (Chalmette, LA) -
Placid Refining (Port Allen, LA

Shell 0il (Norco, LA)

Star Enterprise (Convent, 1a)

Crystal Refining (Carson City, MI)
Marathon (Detroit, MI)

Ashland (St. Paul, MN)

Koch Refining ‘(Rosemont, MN)

Amerada Hess (Purvis, MS)

Ergon Refining (Vicksburg, MS)
Southland 0il (Lumberton, MS)
Southland 0i1 (Sandersville, MS)
Cenex (Laurel, MT)

Conoco (Billings, MT)

Exxon (Billings, MT)

Montana Refining (Great Falls, MT)
Petro Source Refining (Tonopah, NV)
Amerada Hess (Port Reading, NJ)
Chevron (Perth Amboy, NJ)

Coastal Eagle Point Oi{l (Westville, NJ)
Exxon (Linden, NJ)

Mobil (Paulsboro, NJ)

Seaview Petroluem (Thorofare, NJ)
Bloomfield Refining (Bloomfield, NM)
Giant Industries (Gallup, NM)

Navajo Refining (Artesia, NM)
Thriftway Marketing (Farmington, NM)
Cibro Petroleuz Products (Albany, NY)
Amoco {(Mandan, ND)

Ashland (Canton, OH)

Sun Refining (Toledo, OH)

Ker-McGee Refining (Wynnewood, OK)
Sinclair 0{l (Tulsa, OK)

Sun Refining (Tulsa, OK)

Total (Ardmore, OK)

Chevron (Portland, OR)

Pennzoil Products (Rouseville, PN)



Sun Refining (Marcus Hook, PA)

Sun Refining (Philadelphia, PA)

Witco Chemical (Bradford, PA)

Mapco Petroleum (Memphis, TN)
Champlin Refining (Corpus Christi, TX)
Chevron (El Paso, TX)

Coastal Refining (Corpus Christi, TX)
Crown Central Petroleum (Houston, TX)
Diamond Shamrock (Sunray, TX)

Diamond Shamrock (Three Rivers, TX)
Fina 0il & Chemical (Big Spring, TX)
Fina 0il & Chemical (Port Arthur, TX)
Hill Petroleum (Texas City, TX)
Howell Hydrocarbons (San Antonio, TX)
Koch Refining (Corpus Christi, TX)
LaCloria 0il & Gas (Tyler, TX)
Lyondell Petrochemical (Houston, TX)
Marathon (Texas City, TX)

Mobil (Beaumont, TX)

Phillips 66 (Borger, TX)

Phillips 66 (Sweeny, TX)

Pride Refining (Abilene, TX)

Star Enterprise (Port Arthur, TX)
Trifinery (Corpus Christi, TX)

Valero Refining (Corpus Christi, TX)
Amoco (Salt Lake City, UT)
Big West 0{1 (Salt Lake City,
Chevron (Salt Lake City, UT)
Crysen Refining (Woods Cross, UT)
Pennzoil (Roosevelt, UT)

Phillips 66 (Woods Gross, UT)
Amoco (Yorktown, VA)

BP 0il (Ferndale, WA)

Chevron (Seattle, WA)

Sound Refining (Tacoma, WA)

US 01l & Refining (Tacoma, WA)
Murphy 0il (superior, WI)

Amxoco (Casper, VY)

Frontier 011 (Cheyenne, WY)

Little America Refining (Casper, VY)
Sinclair 0il (Sinclair, WY)
Wyoming Refining (Newcastle, WY)

'UT)

In order to not reveal confidential business informatjion (CBI) on
specific refineries, the calculations and supporting information for those

refineries are in the RCRA CBI docket.

To highlight that EPA does not intend

the F037/8 waste generation estimates presented here to represent volumes
actually generated by specific facilities, the names of the refineries have
been replaced by facility i{dentification numbers in the material-balance

calculations.



F037 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility #: 1

Data sources available:

Basis

__ Petroleum refirerv visits/voluntary submission

National Survey of Hacardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators

Biennial report/s:a:e.reporting requirements
California hazardous waste data base
Petroleum refiner~ cata base (PRDB)
No-migration petitions

Comments from proposed rule

_x Organic Toxicity Characcteristic Survey

for F027 and FO38 wasze estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste esticates:

F037 (routine) = 198 tons/yr



Facility #: 2

P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

el

Data sources available:

Basis

Petrolewr refinery visits/voluntary submission

« National Survey of Hazardous Waste Treatment, Storage, Disposal.

and Recvecling Facilities (TSDR survey)
Naticenal Survey of Hazardous Waste Gererators

Biennial report/state reporting reguirements

California hazardous wastc data base

Petroleur refinerv data base (PRDB)
No-rigration petitions
Comments from the ;rcposed rule

Organic Toxicity Survey

for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinerv did not
provide more recent data.

FO37 and FO38 waste estimztes:

FO37 (routine) - 1,283 tons/yr
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Facility % 2

Crude capacity: 40,000 barrels/day’
Wastewater flow: 300,000 gallons/day?
K waste generation:

K049: 125 tons/ycar’
KO51: 925 tons/year3

Assupptions:
Facility Group 3%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight?®
KO51 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

APl separator solids removal efficlency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il ir. the API skimming (to slop ofl system): S0 percent7

Estication:

Solids in the API sludge (KO51): (0.2 x 925 tons/yr) = 185 tons/yr

Solids in the API skimming (removed as K049): (0.12 x 125 tons/yr) = 15

tons/yr

Solids removed in the APl separator: 185 tons/yr + 15 tons/yr =~ 200
tons/yr

Solids in API influent wastewater: (200 tons/yr) / (0.5 API solids
removal eff.) = 400 tons/yr

Solids in API effluent wastewater: 400 tons/yr - 200 tons/yr -~ 200
tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 125

tons/yr) / (1.0 - 0.5 oil in API skimming) = 130
tons/yr

0il in APl skimming: 130 tons/yr x 0.5 =~ 65 tons/yr

0il in API sludge (KO51): (0.15 x 925 tons/yr) = 138.75 tons/yr

0il removed in the API separator: 65 tons/yr + 138.75 tons/yr =~ 203.75

: tons/yr

0il in API influent wastewater: (203.75 tons/yr) / (0.75 API oil removal eff.)
-~ 271.7 tons/yr
0il in API effluent wastewater: 271.7 tons/yr - 203.75 tons/yr = 67.95 tons/yr

Since most FO037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g., surface impoundments) accepting newly identified TC wastes., EPA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tarks. EPA believes that tanks
replacing surface impound-:nts would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated F037 and FO038
wastes). Based on information prcvided in the TC questionnaire, we estimated
the quantity of wastes generzted from these routine tank cleanocuts to be on an
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average one-third as much as the quantity of wastes gemerated from the
cleanout of surface impoundments. Calculations for surface impoundment
cleanout (based on settling of solids in an impoundment that is cleaned out
every five years on the average) and for tank cleanouts (based on the
calculations for surface icpoundzent cleanout) are presented below.

Quantity of sludge gencrated from the surface impoundments that have been
closed:

Equalization basin volume: 2,444,000 cu.fc.?

Flow = 300,000 gallons/day = 40.110 cu.ft./day

Hydraulic retention time (HRT): 2,444,000 cu.ft. / 40,110 cu.ft./day = 1228
day = 29472 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 200 tons/yr + 67.95 tons/yr = 267.95
tons/yr

Drag-out sludge from basins and i1mpoundments contain an average of 65 percent
water'3; therefore, the F037 waste volure accurulating in the basin is
estimated at (267.95 tons/vr)/(1l-.65)= 765.6 tons/yr.

Quantity of sludge generated frox tanks:

3,825 tons of surface impoundment sludge x 1/3'7 = 1,275 ton/yr of tank
sludge.

Amount of FU37 sludge froz annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!$

Solids loading of refinerv: | (125 toms/yr K049 + 925 tons/yr
K051)/ 300,000 gallons/day = 0.0035

Sewer clean out amount: 0.0035 x 225 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 113
tons/yr



PAGE 30

o
QUESTIONNAIRE A | CENERAL FACILITY INFORMATION |

5_‘- ' -~ /\f -
\I/ ’/:-"‘.ar
A
=~ 4TNT T Tae< T2
R R .
B S : Vo=t
| ALY L
E N S N iSkee S
B < re P
& 4: Ko<= P < - >_5 S
‘ - . Meve & o™ T < L T T R
2o Lo v Kos! gty APT Sep. Tidse ar P
KO v < PR
Wes,
DT

Ko‘;f?
[t Excloroed (in lﬂ?(,)

| Heat Bl 41 koo

am—uu-ﬂ §‘r:‘.‘\ -

% g hes— Echargdr
Eandla ('!m.\.na
Ziuolze




P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 3

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/state :cporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

FO37 (routine) = 1;295 tons/yr



P037 AND PF0I8 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility f: &

Data_sources available:

Petroleun refinery visits/voluntary submission

x National Survey of Harardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hatardous Waste Gene£aCOrs
Biennial report/statc reporting requirerents
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

FC37 (routine) = 1,287 tons/yr



Pacility # 4

Crude capacity: 50,000 barrels/day’
Wastewater flow: 220,000 gallens/day?
K waste generation:

K049: 1.873 tons/year>
¥051: 1,873 tons/years

Assurptions:
Facility Group 3*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weights

K051 composition: 65 percen: water, 15 percent oil, and 20 percent solids by
weights

APl separator solids remowval efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): 50 percent’

Estimation:

Solids in the API sludge (K351): (0.2 x 1,873 tons/yx) =~ 374.6

tons/yr
Solids in the API skimming (recoved as K049): (0.12 x 1,873 tons/yr) =
224.76 tons/yr

Solids removed in the APl separator: 374.6 tons/yr + 224.76 tons/yr =
569.36 tons/yr

Solids in API influent wastewater: (5%99.36 tons/yr) / (0.5 API solids
removal eff.) = 1198.72 tons/yr

Solids in APl effluent wastevaler: 1198.72 tons/yr - 599.36 tons/yr =
599.36 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 1,873

tons/yr) / (1.0 - 0.5 oil in API skimming) =
1947.92 tons/yr

0il in API skimming: 1947.92 tons/yr x 0.5 = 973.96 tons/yr
0il in API sludge (KO51): {0.15 x 1,873 tons/yr) = 280.95 tons/yr
0il removed in the API separator: 973.96 tons/yr + 280.95 tons/yr =

1254.91 tons/yr
0il in API influent wastewater: (1254.91 tons/yr) / (0.75 API oil rermoval
eff.) - 1673.2 tons/yr
0il in API effluent wastewater: 1673.2 tons/yr - 1254.91 tons/yr = 418.29
tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
Yand dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification fror this refinery identifying land-based units
(e.g.. surface impoundrents) decepting newly identified TC wastes, EPA assumes
that the surface impoundzerts have been closed and the functions of the
surface impoundments have beer replaced by tarks. EPA believes that tanks
replacing surface impoundzents would be cleaned out routinely to remove
accurulated sludges (which are considered routinely generated FO37 and FO38
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wastes). Based on information provicded in the TC questionnaire, we estimated
the quantity of wastes gererated from these routine tank cleanouts to be on an
average one-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundment that was cleaned out every five years on the
average) and for tank cleanouts (based on the calculations for surface
impoundment cleanout) are presented below.

Equalization basin volumre: 2,444,000 cu.fr.?

Flow = 220,000 gallons/day = 29,414 cu.fr.  /lay

Hydraulic retention time (HRT): 2,444,000 cu.fc. / 29,414 cu.fr./day = S3 day
- 1992 hours

Settling calculations show that the HRT is sufficient for cormplete settling of
solids and removal of oil.

Solids and o0il settling in basin: 599.36 tons/yr + &418.29 tons/yr =
1017.65 tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'3; therefore, the FO37 wasze volume accumulating in the basin is
, estimated at (1017.65 tons/yr)/{1-.65)= 2907.6 tons/yr.

Quantity of sludge generated from tanks:

2,907 tons -of surface impoundment sludge x 1/3'7 = 969.2 ton/yr of tank
sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolatien
based on refineries with known sewer clean out quantities):'s

Solids loading of refinery: (1,873 tons/yr K049 + 1,873 tons/yr
KOS1)/ 220,000 gallons/day =
0.017027

Sewer clean out amount: 0.017027 x 130 acres land area of refirery x

143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 318
tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: S

Data sources available:

Petroleum refinery visits,/voluntary submission

_X National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

X National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_X Petroleum refinery data base (PRDB)
No-migration petitions

. Comménts from the proposed rule

_X Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

F037 (routine) = 176 tons/yr
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P037 AND PQ38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 6

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x National Survey of Harardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR surwvey)

b3

x National Survey of Hizardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Corments from the proposed rule

Organic Toxicity Surver

Basis for FO037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

F037 (routine) = 1,926 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USR AND TRACKING SHEET

Facility #: 7

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting rcquirements
Califcrnia hazardous waste data base
Petroleum refinery cata base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO037 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and FO38 waste estimates:

F037 (routine) = 867 tons/yr



Pacility # 7

Crude capacity: 45,000 barrels/day’
Wastewater flow: 648,000 gallons/day?
K waste generation:

K049: 84 rons/year3
K051: S69 tons/year>

Assumptions:
Facility Group 2%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weights
K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$ )

API separator solids removal efficiency: 50 percent®

API separator oIl removal efficiency: 75 percent®

0il in the APl skimmirg (to slop oil system): 50 percent’

Estimation:

Solids in the API sludge (K0S1): (0.2 x 569 tons/yr) = 113.8 tons/yr

Solids in the API skimming (removed as KO049): (0.12 x 84 tons/yr) = 10.08

tons/yr

Solids removed in the APl separator: 113.8 tons/yr + 10.08 tons/yr =
123.88 tons/yr

Solids in APl influent wastewater: (123.88 tons/yr) / (0.5 API solids
removal eff.) = 247.76 tons/yr

Solids in APl effluent wastewater: 247.76 tons/yr - 123.88 tons/yr =
123.88 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 84 tons/yr)

/ (L.0 - 0.5 ofl in API skimming) = 87.36
tons/yr

0il in API skimming: 87.36 tons/yr x 0.5 = 43.68 tons/yr

Oil in API sludge (K051): (0.15 x 569 tons/yr) = 85.35 tons/yr

0il removed in the APl separator: 43.68 tons/yr + 85.35 tons/yr =

129.03 tons/yr
0il in API influent wastewater: (129.03 tons/yr) / (0.75 APl oil removal eff.)
- 172 tons/yr
0il in API effluent wastewater: 172 tons/yr - 129.03 tons/yr = 42.97 tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g., surface irpoundments) accepting newly identified TC wastes, EPA assumes
that the surface izpoundments have been closed ard the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface iopoundments would be cleaned out routinely to remove
accurulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
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average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculatlons for surface impoundment
cleanout (based on settling of solids in an impoundzent that is cleared out
every five years on the average) and for tank cleanouts (based on the
calculetions for surface i{mpoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volume: 6,285,000 cu.ft.?

Flow = 648,000 gallons/day = 86,638 cu.ft./day

Hydraulic retention time (HRT): 6,285,000 cu.ft. / 86,6328 cu.fc.,/dav = 72.5
day = 1740 hours

Settling calculations show tha- the HRT f{s sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 123.88 tons/yr + 42.97 tens/yr =
166.85 tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'?; therefore, the F037 waste volume accumulating in the basin is
estirated at (166.85 tons/yr)/(1-.65)~ 476.7 tous/yr.

Quantity of sludge generated from tanks:

2,385 tons of surface impoundment sludge x 1/3'7 = 795 ton/yr of tank sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'®

Solids loading of refirery: (84 tons/yr K049 + 569 tons/yr
K051)/ 648,000 gallons/day =
0.001008

Sewer clean out amount: 0.001008 x 500 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) - 72.4
tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 8

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal.
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDB)
No-migration petitions

Comnents from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

F037 (routine) = 987 tons/vr



P037 AXD P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 9

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Was'e¢ Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Gererators
Biennial report/state reporting requirements
California hazardsis waste data base

_x Petroleur refinery data base (FRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO037 and F038 waste estimation:

EPA used data from the above saurces because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO37 (routine) = 4,308 tons/yr



Facilicy # 9

Crude capacity: 105,000 barrels/day!
Wastewater flow: 2,200,000 gallons/day?

Facility Group 1%
Estiracion:

Acount of FO037 sludge frem annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'s

Solids loading of refirery: (768 tons/yr KO51)/ 2,200,000
gallons/day ~ 0.000349

Sewer clean out amount: 0.000249 x 170 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 8.5
tons/yr

Since most F037 and FO038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundments would be cleaned out routinely to remove
accunulated sludges (which are considered routinely generated FO037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundment
cleanout (based on settling of solfds in an impoundrent that {s cleaned out
every five years on the averzge) and for tank cleanouts (based on the
calculations for surface impoundyent cleanout) are presented below.

Quantity of sludge generated frox the surface impoundments that have been
closed:

Amount of F'waste sludge from upstream surface impoundment:

. 204,732 sq.ft area of the surface impoundment x 2 ft depth of the
sludge' x 63 lb/cu.ft density of the sludge - 25,796,232 1b - 12,898 torns

Quantity of sludge generated frox tanks:

12,898 tons of surface impoundzent sludge x 1/3'7.- 4,299 ton/yr of tank
sludge.
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 10

Data_sources available:
Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/staze reporting requirements
California hazardous waste data base

_x Petroleum vefinery data base (PRDB)
No-migration petitions

_%x Comments from the proposed rule

Organic Toxicity Survey s

Basis for F037 and F0J8 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 1 tons/yr
FO37 (surface impoundzents) = 30,100 tons (7/92 - 12/92)
FO37 ¢surface impoundments) = 0 tons (1/93 - 12/93)

FO037 (surface {mpoundzents) = 0 tons (1/94 - 6/94)



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facflity #: 11

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of iaszardous Waste Geﬁerators
Biennial report/state reporting requirements
Californifa hazardous waste data base

_% Petroleuwn refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

_X Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) =~ 3 tons/vr



P037 AND P0J8 WASTE CAPACITY ANALYSIS:
DATA USR AND TRACKING SHEET

Facilicy #: 12

Data sources available:

Petroleum refinery vi{sits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilftfes (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PiDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

F037 (routine) = 4,214 tons/yr



F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHERT

Facility #4: 13

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey cof Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_X Petroleun refirery data base (PRD3)
No-migration peticions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 arnd FO038 waste estimates:

FO37 (routire) = 5,784 tons/yr



Pacility # 13

Crude capacity: 38,000 barrels/day’
Wasctewater flow: 360,000 gallons/day?
K waste generation:

K04%: 9 tons/year?
KOSl: &,728 tons/veard

Assuzptions:
Facility Group 3%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight$
K051 composition: 65 percernt water, 15 percent oil, and 20 percent solids bty
weight?

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): 50 percent’

Estimation:

Solids in the API sludge (KO51): (0.2 x 4,728 tons/yr) = 945.6
tons/yr

Solids in the API skimming (removed as K049): (0.12 x 9 tons/yr) = 1.08

tons/yr

Solids removed in the APl separator: 945.6 tons/yr + 1.08 tons/yr =
946.68 tons/yr

Solids in API influent wastewater: (946 .68 tons/yr) / (0.5 API solids

: removal eff.) = 1893.36 tons/yr

Solids in API effluent wastewater: 1893.36 tons/yr - 946.68 tons/vr =
946.68 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 9 tons/yr)

/ (1.0 - 0.5 oil in API skimming) = 9.36 tons/yr

0il in API skimming: 9.36 tons/yr x 0.5 = 4.68 tons/yr

0il in API sludge (KO51): (0.15 x 4,728 tons/yr) = 709.2 tons/yr

0il removed in the APl separator: 4.68 tons/yr + 709.2 tons/yr =

713.88 tons/yr
0il in API influent wastewater: (713.88 tons/yr) / (0.75 API oil removal eff.)
- 951.8 tons/yr
0il in API effluent wastewater: 951.8 tons/yr - 713.88 tons/yr =~ 237.92
tons/yr

Since most FO037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification froz this refinery identifying land based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundments would be cleaned out routinely to remove
accurulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
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the quantity of wastes gererated from these routire tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundment
cleanout (based on settling of solids In an impoundment that is cleaned out
every five years on the average) and for tank cleanouts (based on the
calculations fur surface impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volure: 4,826,000 cu.fc.?

Flow = 560,000 gallons/day = 74,872 cu.ft./day

dydraulic retention time (KRT): 4,826,000 cu.fr. / 74,872 cu.ft./day = 64 day
=~ 1536 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil

Solids and oil settling in basin: 946.68 tons/yr + 237.92 tons/yr =
1184.6 tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'3; therefore, the FO37 waste volume accurulating in the basin is
estimated at (l1€4.6 tons/yr)/(l-.65)~ 3384.6 tons/yr.

Quantity of sludge generated from tanks:

16,923 tons of surface impoundrent sludge x 1/3'7 = 5,641 ton/yr of tank
sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'

Solids loading of refinery: (9 tons/yr K049 + 4,728 tons/yr
K0S1)/ 560,000 gallons/day =
0.008459

Sewer clean out amount: 0.008459 x 117 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 142
tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 14 .

Data sources available:

Basis

Petroleum refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleun refinery data base (I'RDB)
No-migration petitions

L]

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

F037 (routine) = 357 tons/yr



PO37 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #i: 15

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hacardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirerents
California hazardous waste data base

_x Petroleun refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estimates:

FO37 (routine) = 560 tons/yr



Facility # 15

Crude capacity: 50,000 barrels/day'
Wastewater flow: 420,000 gallons/day?
K waste generation:

KO051: 459 tons/wveard
Assumptions:
Facility Group 2*

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by

weight®

API separator solids removal efficicncy: SO percent®

API separator oil removal efficiency: 75 percent®

Estimation:

Solids in the API sludge (K051): (0.2 x 459 tons/yr) = 91.8 tons/yr

Solids in API influent wastewater: (91.8 tons/yr) / (0.5 API solids
reroval eff.) = 183.6 tons/yr

Solids Iin APl effluent wastewater: 183.6 tons/yr - 91.8 tons/yr = 91.8
tons/yr

Oil in API sludge (KOS51): (0.15 x 459 tons/yr) = 68.85 tons/yr

0il in APl influent wastewater: (68.85 tons/yr) / (0.75 API oil removal eff.)
- 91.8 tons/yr
0il in APl effluent wastewater: 91.8 tons/vr - 68.85 tons/yr - 22.95 tons/yr

Since most FO037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also larnd dispose F037 and FO38 wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g., surface impoundments) accepting newly ‘identified TC wastes, EPA assumes
that the surface impoundaents have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundxents would be cleaned out routinelyv to remove
accumulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundzents. Calculations for surface impoundment
cleanout (based on settling of solids in an impoundment that is cleaned out
everw five yvears on the average) and for tank cleanouts (based on the
calculations for surface icpoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volure: 5,412,000 cu.fc.?

Flow = 420,000 gallons/day = 56,154 cu.ft./dav

Hydraulic retention time (HRT): 5,412,000 cu.ft. / 56.154 cu.fr./day = 96 day
= 2304 hours | ’


http:ne.,,.ly

Settling calculatiens show that the HRT is sufficient for complete settling of
solids and removal of oil. i ’

Solids and oil settling in basin: 91.8 tons/yr + 22.95 tons/yr =
114.75 tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'3; therefore, the F137 waste volume accurulating in the basin is
estinated at (114.75 tons/vr)/(1-.65)~ 327 * tons/vyr.

Quantity of sludge generated from tarks:
1,640 tons of surface impoundment sludge x 1737 = 547 ton/yr of tank sludge.

Amount of F037 sludge frox annual refinery sewer clean out (extrapolaticn
based on refineries with known sewer clean out quantities):!s

Solids loading of refinerv: (459 tons/yr KOS1)/ 420.0CC
gallons/day = 0.001063

Sewer clean out amoun:: 0.001093 » 83 acres land area of refirery x
143.7 tons/(vr/acre) (for solids loading of
1.0 calculated frem known refinery) ~ 12
tong/yr



F037 ARD P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 16

Data sources available:

Petroleum refinery visltS/voluntafy submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_X National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous wnske data base

_X Petroleum refinery data base (PRDB)
No-mi{gration petitions

Comments from the proposed rule

_X Organic Toxicity Survey

Basis for FO037 and F038 wsste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO037 (routine) = fl tons/yr



Facility # 16

Crude capacity: 18,107 barrols/dny1
Wastewater flow: 100,000 gallons/day?
K waste generation:

KO51: 100 tons/year?
Assurptions:
Facility Group 3%

K049 composition: 40 percent vater, 48 percent oil, and 12 percent solids by

weight’®

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

APl separator solids removal efficicency: S0 percentt

APl separator oil removal efficicncy: 75 percent®

01l in the API skimming (to slop oil system): 50 percent?

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB;
thererore, an estimated K049 quantity of 28 tons/yr was based on 1.38 metric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day®

Estimation:

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quancities):15

Solids loading of refinery: (28 tons/yr K049 + 100 tons/yr
KO051)/ 100,000 gallons/day =
0.00128

Sewer clean out amount: 0.00128 x 60 acres land area of refinery x

143.7 tons/(yr/acre} (for solids loading of
1.0 calculated from known refinery) = 11
tons/yr

This refinery has surface i{mpoundments that will close with F037/8
wastes in place. Therefore, the surface impoundment waste will not require
alternative treatment.
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PO37 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #i: 17

Data sources available:

Petroleun refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_X National Survey of Harardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

% Petroleum refinery data base (PRDB)
No-migration petitfions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO037 snd FO38 waste egtimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) = 485 tons/vr



Facility # 17

Crude capacity: 69,220 barrels/day’
Wastewater flow: 1,330,000 gallons/day?
K waste generation:

KO51: 276 tons/year?
Assumptions:
Facility Group 3*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight$

KOS51 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weights

APl separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): 50 percent’

Slop o0il emulsion solids (K049) was not reported in TSDR survey or PRDS;
therefore, an estimated K049 quantity of 105 tons/yr was based on 1.38 metric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day®

Estimation:
Solids in the API sludge (KO51): (0.2 x 276 tons/yr) = 55.2 tons/yr
Solids in the APl skimming (removed as K049): (0.12 x 105 tons/yr) = 12.6
tons/yr
Solids removed in the API separator: 55.2 tons/yr + 12.6 tons/yr - 67.8
tons/yr
Solids in API influent wastewater: (67.8 tons/yr) / (0.5 API solids
removal eff.) -~ 135.6 tons/yr
Solids in API effluent wastewater: 135.6 tons/yr - 67.8 tons/yr = 67.8
tons/yr
Quantity of APl skimnring: (0.52 K049 water & solids content) x 105
tons/yr) / (1.0 - 0.5 oil in API skimming) =
109.2 tons/yr
0il in API skimming: '109.2 tons/yr x 0.5 = 54.6 tons/yr
0il in API sludge (KO51): - (0.15 x 276 tons/yr) = 41.4 tons/yr
0il removed in the API separator: 54.6 tons/yr + 41.4 tons/yr = 96

tons/yr
0il in API influent wastewater: (96 tons/yr) / (0.75 API oil removal eff.) =
‘ 128 tons/yr
0il in API effluent wastewater: 128 tons/yr - 96 tons/yr = 32 tons/yr

Since most FO37 and FO038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispoze FO37 and FO38 wastes. Because EPA has
not received notification from this refinery iderntifying land based units
(e.g., surface impoundrents) accepting newly identified TC wastes, EFA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tarks



replacing surface impoundrents would be clcaned out routinely to remove
accurulated sludges (which are considered routinely generated FO37 and FO028
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as the gquantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundrment
cleanout (based on settling of solids in an impoundment that is cleaned out
every five years on the average) and for tank cleanouts (based on the
calculations for surface impoundment cleanout) are presented below.

Quantity of sludge generated from the surfacc impoundments that have been
closed:

Equalization basin volure: 7,955,600 cu.fe.?

Flow ~ 1,330,000 gallonsyday = 177,821 cu.ft./day

Hydraulic retention time (HRT): 7,954,000 cu.fcr. / 177,821 cu.fr./dav = 44,7
day = 1072 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil setctling in basin: 67.8 tons/yr + 32 tons/yr = 99.8
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'3; therefore, the F037 waste volure accwrulating in the basin is
estimated at (99.8 tons/vr)/(l-.65)= 285.1 tons/yr.

Quantity of sludge generated from tarks:

1,425 tons of surface {mpoundzent sludge x 1/3'7 = 475 ton/yr of tank sludge.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quancities):15

Solids loading of refinery: (105 tons/yr K049 + 276 tons/yr
KO51)/ 1,330,000 gallons/day =
- 0.000286
Sewer clean out amount: 0.C00286 x 231 acres land area of refinery x

143.7 tons/(yr/acre) {(for solids loading of
1.0 calculated from known refinery) = 9.5
tons/vr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 18

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazarious Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)

No -migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO038 waste estimates:

F037 (routine) = 9 tons/yr



Pacility # 18

Crude capacity: 8,200 barrels/day’
Wastewater flow: 5,000 gallons/dav?
K waste generation:

KO51: 1 tons/year?

Assumptions:
Facility Group 3%

K049 composition: 40 percent wz:.r, %48 percent oil. and 12 percent solids by

weight® :

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

AP1 separator solids removal efficiency: 50 percent®

APl separator oll removal efficfency: 75 percent®

0il in the API skimming (to slop ofl system): S0 percent’

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB;
therefore, an estimated K049 gquantity of 9 tons/yr was based on 1.38 metric
tons/yr {or 1.52 tons/yr) per 1,000 barrels/dav®

Estimation:

Solids in the APl sludge (KO0S51): (0.2 x 1 tons/yr) = 0.2 tons/vr
Solids in the API skimming (removed as K049): (0.12 x 9 tons/yr) = 1.08
tons/yr

Solids removed in the API separator: 0.2 tons/yr + 1.08 tons/yr = 1.28
tons/yr

Solids in APl influent wastewater: (1.28 tons/yr) / (0.5 API solids
removal eff.) = 2.56 tons/yr

Solids in API effluent wastewater: 2.56 tons/yr - 128 tons/yr = 1.28
tons/yr

Quantity of API skimming: (0.52 KO49 water & solids content) x 9 tons/yr)

/ (1.6 - 0.5 oil in API skimming) = 9.36 tons/yr

01l in API skimming: 9.36 tons/yr x 0.5 = 4.68 tons/yr

0il in API sludge (KO051): (0.15 x 1 tons/yr) = 0.15 tons/yr

0il removed in the API separazor: 4.68 tons/yr + 0.15 tons/yr =~ 4.83
tons/yr

0il in API influent wastewater: 4.83 tons/yr) / (0.75 APl oil removal eff.) =
£.4 tons/yr
0il in API effluent wastewater: 6.4 tons/yr - 4.83 tons/yr = 1.57 tons/yr

Since most F037 and F038 wastes exh{bit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification froc this refinery identifying land based units
(e.g., surface impoundrments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface {mpoundments would be cleaned out routinely to remove

‘pomiyy 3ujaq



accumulated sludges (which are censidered routinely genrerated F037 and F038
wastes). Based on information srevicded in the TC questionnaire, we estimated
the gquantity of wastes generat:d from these routine tark cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundzents. Calculations for surface impoundment
cleanout (based on scttling of sclids in an impoundmert that is cleaned out
every five years on the average) and for tank cleanouts (based on the
calculations for surface impo:nczent cleanout) are presented below.

Quantity of sludge generated froz the surface impoundrents that have been
closed:

Equalization basin volume: 1,331,000 cu.ft.?

Flow = 5,000 gallons/day = €69 cu.ft./cay

Hydraulic retention time (HRT): 1.531,000 cu.fr. / 66% cu.ft./day =~ 2320.1 dav
= 336€2.4 hours

w

Scttling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 1.268 tons/yr + 1.57 tons/yr = 2.85
tons/yvr

Drag-out sludge from basins and ippoundmwents contain an average of 65 percent
water'3: therefore, the F037 waste volume accumulating in the basin is
estimated at (2.85 tons/yr)/(l-.%5)= 8.1 tons/yr.

Quantity of sludge generated fro= tanks:
8 tons of surface impoundment sludge x 1/3'7 = 3 ton/yr of tank sludge.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quanci:ies):15

Solids loading of refinrery: (9 tons/yr K049 + 1 tons/yr KO51)/
5,000 gallons/day = 0.002

Sewer clean out amount: ¢.022 x 20 acres land area of refinery x
:23.7 tons/(yr/acre) (for solids loading of
2.0 calculated from known refinery) = 5.75
lons/Nr
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F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 19

Data sources available:

Petroleum refinery visits/voluntary submission

_X Natioﬁal Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSCR survey)

x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data basc

_X Peiroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

F037 (routine) = 1,436 tons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 20

Data_sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Perroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FQ37 and F038 waste estimates:

FO37 (routine) = 2,951 tons/yr



Pacility # 20

Crude capacity: 16.000 barrels/day’
Wastewater flow: 864,000 gallons, day?
K waste generation:

KO49: 24 tons/vear®
KO51: 112 zons/vvir®

Assumptions:

Facility Group 6%

K049 composition: 40 percent water., 48 jpercvent oll, and 12 percent solids by
weight’
K051 composition: 65 percent water, 15 pervent ofl, and 20 percent solids by
weight®

APl separatcr solids removal efficiency: S0 percent®

APl separator oil removal efficiency: 75 percent®

01l in the API skimming (to slop oil svstem): 90 percent?

Estimaticn:

Solids in the API sludge (KOS1): (0.2 x 112 tons/yr) = 22.4 tons/yr

Solids in the API skimming (removed as K04Y): (0.12 x 24 tons/yr) =~ 2.88

tons/yr

Solids removed in the API separator: J2.64 tons/yr + 2.88 tons/yr = 25.28
tons/vr

Solids in API {nfluent wastewater: (25.28 tons/yr) / (0.5 API solids

. removal eff.) = 50.56 tons/yr

Solids in API effluent wastewater: 50,56 tons/yr - 25.28 tons/yr =
25.28 tons/yr

Quantity of APl skimming: (0.52 K049 water & solids content) x 24 tons/yr)

/(1.0 - 0.5 oll in API skimming) = 24.96
tons/vr

0il in API skimming: 24.9% tons/vr x 0.5 = 12.48 tons/yr

0il in API sludge (KOS1): (0.15 x 112 tons/yr) -~ 16.8 tons/yr

011l removed in the APl separator: 12.48 tons/yr + 16.8 tons/yr = 29.28
tons/yr

0il in API influent wastewater: 29.28 tonn/vr) / (0.75 API oil remowval eff.) =
39 tons/yr
0il in API effluent wastewater: 39 tons/vy - 29.28 tons/yr = 9.72 tons/yr

Since most FO037 and FO38 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dfspose 037 and FO38 wastes. Because EPA has
not received notiflication from this vefinerv {dentifving land based units
(e.g., surface impoundments) accepting nuewly identified TC wastes, EPA assumes
that the surface impoundments have been losed and the functions of the
surface {mpoundments hive been replaced by tanks. EPA believes that tanks
replacing surface {mpoundiments would be ¢lraned out routinely to remove
accumulated siudges (which are considered r1outinely generated F037 and F0338
wastes). Based on information provided fn the TC questionnaire, we estimated
the quantity of wastes generated trom these routine tank cleanouts to be on an



average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundzent
cleanout (based on settling of solids in an impoundrent that is cleaned out
every five years on the average) and for tank cleanouts (based on the
calculations for surface impoundment cleanout) are presented below,

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volume: 58,022,000 cu.fr.?

Flow = 864,000 gallons/day = 115,517 cu.ft./day

Hydraulic retention time (HRT): 58,022,000 cu.ft. / 115,517 cu.fr./day = 502.3
day = 12055.2 hours

Setctling calculations show that the HRT s sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 25.28 tons/yr + 9.72 tons/vr - 35
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'’; therefore, the F037 waste volume accumulating in the basin is
estimited at (35 tons/yr)/(l-.65)= 100 tons/yr.

Amoun” of F waste sludge from upstream surface impoundment:

131,987 sq.ft area of the surface {mpoundment x 2 ft depth of the
sludge“ x 63 1lb/cu.ft density of the sludge - 16,630,362 1b - 8,351 tons

Quantity of sludge generated from tanks:

8,851 tons of surface impoundment sludge x 1/3'7 = 2,950 ton/yr of tank
sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quan:ities):15

Solids loading of refinery: (24 tons/yr K049 + 112 tons/vr
KO51)/ 864,000 gallons/day =~
0.000157

Sewer clean out amount: 0.000157 x 53 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 1.20
tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 21

Data sources available:

Petroleur refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDB)
__ No-migration petitions

_x_ Comments from the proposed rule

_X Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estimates:

FO37 (routine) = 3,297 tons/yr



Facilisy # 21

Crude capacity: 286,000 barrels/day!
Wastewater flow: 7,000,000 gallons/day?
K waste generation:

KOS51: 496 tons/year?

Asswrp_.ions:
Facility Group 7%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

welght$

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight’

API separator solids removal efficicncy: 50 percent®

APl separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop ofl system): 50 percent’

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB;
therefore, an estimated K049 quantity of 477 tons/yr was based on 1.38 metric
tons/yr (cr 1.52 tons/yr) per 1,000 barrels/daya

Estimation:
Solids in the API sludge (KOS51): (0.2 x 496 tons/yr) = 99.2 tons/yr
Solids in the APl skimming (rezoved as KO049): (0.12 x 477 tons/yr) = 57.24
tons/yr
Solids removed in the APl separator: 99.2 tons/yr + 57.24 tons/yr =
156 .44 tons/yr
Solids in APl influent wastewater: (156 .44 tons/yr) / (0.5 API solids
removal eff.) = 312.88 tons/yr
Solids in API effluent wastewaler: 312.88 tons/yr - 156.44 tons/yr =
156.44 touns/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 477
tors/yr) / (1.0 - 0.5 oil in API skimming) =
496.08 tons/yr
0il in API skimming: 496.08 tons/yr x 0.5 ~ 248.04 rtons/yr
0il in API sludge (KO51): (0.15 x 496 tons/yr) =~ 74.4 tons/yr
O0fl removed in the APl separator: 248.04 tons/yr + 74.4 tons/yr =

322.44 tons/yr
Oil in API influent wastewater: 322.44 tons/yr) / (0.75 API oil removal eff.)
- 429.9 tons/yr
01l in APl effluent wastewater: 429.9 tons/yr - 322.44 tons/yr = 107.46
tons/yr

This refinery has completed segregation of its stormwater sewers from its
process sewers. It is therefore expected that the solids loading of the
influent wastewater would be 13X of the solids loading for a combined sewer
system.



Equalization basin volume: 1,748,000 cu.fc.?

Flow = 7,000,000 gallons/day = 225,900 cu.ft./day

Hydraulic retention time (XET): 1.748,000 cu.fr. / 935,900 cu.ft./day = 1.9
day = 45.6 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 23.46 tons/yr + 16.11 tons/yr =
39.57 tons/yr

Drag-out sludge from basins and izpoundments contain an average of 65 percent
water!3; therefore, the F037 wasze volume accunulating in the basin is
estimated at (39.57 tons/yr)/(1-.%25)- 113 tons/yr.

Amount of F037 sludge frow ar~ual refinery sewer clean out (extrapolation
based on refineries with kncwm sewer clean out quantities):1E

Solids loading of refinery: (477 tons/yr K049 + 496 tons/yr
K051)/ 7,000,000 gallons/day =
0.000139

Sewer clean out amount: 0.000139 x 1047 acres land area of refinery x

143.7 x 0.15 tons/(yr/acre) (for solids
loading of 1.0 calculated from known refinery)
- 3.13 tons/yr

Amount of F waste sludge from upstream surface impoundment:

1,033,679 sq.ft area of the surface impoundrent * 0.3 ft depth of the
sludge' * 63 lb/cu.ft density of che sludge = 1,953,653 1b = 9,768 tons

Quantity of sludge generated froa tanks:

9,881 tons of surface impoundmen: sludge x 1/3'7 = 3,294 ton/yr of tank
sludge.
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F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEERT

Facility #: 22

Dara sources available:

Petroleum refinery visits/veoluntary submission

x National Survey of Eatardous Wastce Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (FRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basfis for FO37 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

FO037 (routine) = 61 tors/vr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 23

Data sources available:

__ Petroleum refinery visits/voluntary submission

_X National Survey of Hazardous Waste Treataent, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitioés

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste és:imation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

F037 (routine) = 7 tons/yr



FO037 AND PC32 WASTE CAPACITY ANALYSIS:
DATA TSZ AND TRACKING SHEET

Facility fi: 24

Data scurces available:

“roluntary submission

Petroleum refinerw

x National Survey of E tdous Waste Treatrment. Storage, Disposal,
and Recycling Facilitizs (TSDR survey)

ous Waste Generators

x National Survey of H
Biennial report/state riézsriing requirements
Califorrnia hazardou: wists data base

x Petroleum refinery cdatz base (PRDB)
No-migration petiticns

Comments from the proycsed rule

Orgenic Toxicity Survew

Basis for F037 and FO38 waste eszication:

EPA used data from the abcve sources because the refinery did rot
provide more recent data.

FO037 and FO38 waste estimates:

F037 (routine) = 17 tons,~r



Facility # 24

Crude capacity: 8,500 barrels/day'
Wastewater flow: 90,000 gallons/day?
K waste generation:

KO51: &4 mns/year2

Assumptions:
Facility Group 3%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight®

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

API separator solids removal efficiency: S0 percent®

API separator oil removal efficiency: 75 percent$

0il in the API skimming (to slop oil system): 50 percent’

Slop o0il emulsion solids (K049) was not reported in TSDR survey or PRDB;
therefore, an estimated K049 quantity of 13 tons/yr was based on 1.38 metric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/daya

This facility has a IAF unit but has been reporting IAF sludge as K048, which
is DAF sludge For the purpose of this capacity analysis, the IAF sludge is

considered an FO027 wasce.

Estimation:

Solids in the API sludge (KO051): (0.2 x 44 tons/yr) = 8.8 tons/yr
Solids in the APl skimming (removed as K049): (0.12 x 13 tons/yr) = 1.56
tons/yr
Solids removed in the API separator: 8.8 tons/yr + 1.56 tons/yr = 10.36
tons/yr
Solids in API influent wastewater: (10.36 tons/yr) / (0.5 API solids
removal eff.) = 20.72 tons/yr
Solids in API effluent wastewater: 20.72 tons/yr - 10.36 tons/yr =
10.36 tons/yr
Quantity of APl skimming: (0.52 K049 water & solids content) x 13 tomns/yr)
/ (1.0 - 0.5 oil in API skimming) =~ 13.52
tons/yr
0il in API skimming: 13.52 tons/yr x 0.5 = 6.76 tons/yr
0il in API sludge (KOS1): (0.15 x 44 tons/yr) = 6.6 tons/yr .
0il removed in the API separator: 6.76 tons/yr + 6.6 tons/yr = 13.36
tons/yr

0il in API influent wastewater: 13.36 tons/yr) / (0.75 API oil removal eff.) =
17.8 tons/yr
0il in API effluent wastewater: 17.8 tons/yr - 13.36 tons/yr = 4.44 tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and FO38 wastes. Because EPA has
not received notification froa this refinery identifying land based units



(e.g.. surface impoundments) accepting newly identified TC wastes., EPA assumes
that the surface impoundments have Leen closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundrents would be cleaned out routinely to remove
accumrulated sludges (which are corsidered routinely generated F037 and FC38
wastes). Based on information provided {n the TC questiornnaire, we estimated
the quantity of wastes generateld from these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundment
cleanout (based on settling of s2lids in an impoundment that is cleaned out
every five years on the average) znd for t.:.k cleanouts (based on the
calculations for surface impouncdzent cleanout) are presented below.

Quantity of sludge generated frcz the surface impoundments that have been
closed:

Equalization basin volume: 1.881.792 cu.fc.?

Flow ~ 90,000 gallons/day = 12,032 <cu fr./day

Hydraulic retention time (h27;: 1,2%1.792 cu.fr. / 12,033 cu.ft./day ~ 156.4
¢+ - 3753.6 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 10.36 tons/yr + 4.44 tons/yr = 14.8
tons/yr

Drag-out sludge from basins and izpoundments contain an average of 65 percent
water'3; therefore, the F037 wasze volume accumulating in the basin is
esticated at (14.8 tons/yr)/(1-.43)~ 42.3 tons/yr.

Quantity of sludge generated froa tanks:
42 tons of surface impoundzent sludge x 1/3Y « 14 ton/yr of tank sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):15

Solids loading of refinery: (13 tons/yr K049 + 44 tons/yr KO51)/
30,000 gallons/day = 0.000633

Sewer clean out amount: 5.000633 x 28 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 2.55
tero/yr
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P037 AKD P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 25

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting rcquiremen:sv
California hazardous waste data base

_x Petroleum refinery data base (PRDB)
No-migration petitions ’

x Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) = 166 tons/yr



Pacility # 25

Crude capacity: 240,000 barrels/day!
Wastewater flow: 2,300,000 ‘gallons/day?
K waste generation:

¥051: 158 tons/year?
“Assurptions:
Facility Group 7¢

K049 composition: 40 percent warer, 48 percent oil, and 12 percent solids by

weights

K051 composition: 65 percent water, 15 percent ofl, and 20 percent solids by
weight® )

AP1 separator solids removal efficiency: S0 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming {to slop oil system): 50 percent?

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB;
thecefore, an estimated K049 quantity of 365 tons/yr was based on 1.38 retric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day?

Estimation:
Solids in the APl sludge (K051): (0.2 x 158 tons/yr) = 31.6 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 365 tons/yr) ~ 43.8
tons/yr
Solids removed in the API separator: 31.6 tons/yr + 43.8 tons/yr = 75.4
tons/yr
Solids in API influent wastewater: (75.4 tons/yr) / (0.5 API solids
removal eff.) = 150.8 tons/yr
Solids in API effluent wastewater: 150.8 tons/yr - 75.4 tons/yr = 75.4
tons/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 365
tons/yr) / (1.0 - 0.5 oil in API skimming) =
379.6 tons/yr
0il in API skimming: 379.6 tons/yr x 0.5 = 189.8 tons/yr
0il in API sludge (KOS51): (0.15 x 158 tons/yr) = 23.7 tons/yr
+il removed in the API separator: 189.8 tons/yr + 23.7 tons/yr = 213.5

tons/yr
0il in API influent wastewater: 213.5 tons/yr) / (0.75 API oil removal eff.) =
284.7 tons/yr
0il in API effluent wastewater: 284.7 tons/yr - 213.5 tons/yr = 71.2 tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundzents have been closed and the functions of the



surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundments would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated F037 and FO38
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface {mpoundrents. Calculations for surface impoundment
cleanout (bascd on settling of solids in an impoundment that is cleaned out
ev~ry five years on the average) and for tank cleanouts (based on the
calculations for surface impoundment cleanc.t) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volume: 2,239,000 cu.fr.?

Flow = 2,300,000 gallons/day = 307,510 cu.ft./day

Hydraulic retention time (HRT': 2,239,000 cu.fr. / 307,510 cu.ft./day = 7.3
day = 175.2 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of ofl.

Solids and oil settling {n basin: 75.4 tons/yr + 71.2 toms/yr = 146.6
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'3: therefore, the F037 waste volume accumulating in the basin is
estimated at (146.6 tons/yr)/(l-.65)= 418.9 tons/yr.

Quantity of sludge generated from tanks:

419 tons of surface impoundment sludge x 1/3'7 = 140 ton/yr of tank sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):’S

Solids loading of refinery: (365 tons/yr K049 + 158 tons/yr
KO51)/ 2,300,000 gallons/day =
0.000227

Sewer clean out amount: 0.000227 x 800 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 26.10
tons/yr



b4 2Dl
['ynvl
R ITo)

|Laons
Leagp, Lo

\

sy o[ ]

MK (rasniLny INNLAS “

434 “ Td¥ S



PG37 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEEBT

Facility #: 26

Data sources available:

Petroleum refinery wvisits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reéporting requirements
California hazardous waste data base

_X Petroleum refinery data base¢ (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Texicity Survey

Basis for FO37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and FO38 waste estimates:

FO37 (routine) = 332 tons/yr



Pacilicy # 26

Crude capacity: 10,000 barrels/day’
Wastewater flow: 123,000 gallons dayv?
K waste generation:

K051: 126 tons/vear?

Assumptinns;
Facility Group 7%

K049 composition: &0 percent water, 48 percent coil, and 12 percent solids by
weight®

K051 composition: 65 percent water, :15 percent oil. and 20 percent solids by
ceiche?
weight

APl separator solids removal efficiency: S0 percent®
API separator oil removal effic.ency: 75 percent®
0il in the API skicming (to slop oil system): 30 percent?

Slop oil emulsion solids (K042) was not reported in TSDR survey or PRD3:
therefore, an estimated K049 quantity of 14 tons/yr was based on 1.28 metric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/c‘aya

Estication:

Solids in the API sludge (K0OS1): (0.2 x 126 tons/yr) = 25.2 tons/yr
Solids in the APl skimming (removed as K049): (0.12 x 14 tons/yr) = 1.68
tons/yr
Solids removed in the APl separator: 25.2 tons/yr + 1.68 tons/yr - 26.88
tons/yr
Solids in APl influent wastewater: (26.88 tons/yr) / (0.5 API solids
. removal eff.) = 53.76 tons/yr
Solids in API effluert wastewater: 53.76 tons/yr - 26.88 tons/yr =
26 .88 tons/yr
Quantity of APl skimzing: (0.52 KO49 water & solids content) x 14 tors/vr)
/ (1.0 - 0.5 oil in API skimning) = 14.56
tons/yr
0il in API skimming: 14.56 tons/yr x 0.5 = 7.28 tons/yr
0il in API sludge (KO51): (0.15 x 126 tons/yr) = 18.9 tons/yr
Cil removed in the APl separator: 7.28 tons/yr + 18.9 tons/yr - 25.18
tons/yr

0il in API influent wastewater: 26.18 tons/vr) / (0.75 API oil removal eff.) =
34.9 tons/yr
0il in API effluent wastewater: 34.9 tons/yr - 26.18 tons/yr = 8.72 tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose FO037 and FO38 wastes. Because EPA has
not received notificatrion frem this refineryv identifying land based units
(e.g.. surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface irpoundmernts have been closed and the funcrions of the


http:irr.;,ou:odmer.ts

surface impoundzents have been replaced by tanks. EPA believes that tanks
replacing surface impoundzerts would be cleaned out routinely to rermove
accurulated sludges (which are considered routinrely generated F037 and FC38
wastes). Based on inforrartion jrovided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average ore-third as much as the quantity of wastes generated from the
cleanout of surface impourdzerts. Calculations for surface impoundment
cleanout (based on settling of solids in an impoundient that is cleaned out
every five vears cn the average) and for tank clearouts (based on the
calculations for surface izposundment cleanout) are presented below.

Quantity of sludge generated {rom the surface impoundments that have been
closed:

Equalizatien basin volure: £10.000 cu.fc.?

Flow = 123,000 gallons/day - 1£...45 cu.ft./day

Hydraulic retention time (H2T)  S1%,000 cu.fc. ,/ 16,445 cu.ft./dav = 39.8 day
- 1195.2 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin

PRI

6.88 tons/yr + 8.72 tons/yr = 35.6
ons./yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'’; therefore, the FO27 waste volume accurulating in the basin is
estimated at (35.6 tons/yr)/(l-.65)= 101.7 tons/vr.

Amount of F waste sludge frcx upstream surface impoundment:

13,939 sq.ft area of the surface impoundrent x 2 ft depth of the
sludge'® x 63 lb/cu.ft dersity of the sludge = 1,756,314 1b ~ 878 tons

Quantity of sludge generated from tanks:
980 tons of surface impoundzent sludge x 1/3'7 = 327 ton/yr of tank sludge.

Amount of FO037 sludge frox annual refinery sewer clean out (extrapolation
based on refineries with knowr sewer clean out quantities):'’

Solids loading of refirery: (14 tomns/yr K049 + 126 tons/yr
K051)/ 123,000 gallons/day =
: 0.001138
Sewer clean out azount: (0.001138 x 32 acres land area of refimery x

143.7 tons/(vr/acre) (for solids loading of
1.0 calculated from known refinery) =« 5.23
tons/yx
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #i: 27

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_X National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleun refinery data base (PRDB)
No-migration petitions

Comnents from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 3,401 tons/yr



Pacility # 27

Crude capacity: Not reported
Wastewater flow: 810,000 gallons/day?
K waste generation:

K0S1: 280 tons/vears
Assumptions:
Facility Group 6%

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by

weight®

API separator solids removal efficicncy: SO percent®

AP1 separator ¢il removal cfliclency: 75 percent®

Estiration:

Solicsz in the API sludge (KO0S51): (0.2 x 280 tons/yr) = 56 tons/yr

Solids in API influent wastewater: (56 tons/yr) / (0.5 API solids
removal eff.) = 112 tons/yr

Solids in AFI effluent wastewvater: 112 tons/yr - 56 tons/yr = 56
tons/yr

0il in API sludge (KOS51): (0.15 x 280 tons/yr) = 42 tons/yr

0il in API influent wastewater: 42 tons/yr) / (0.75 API oil removal eff.) = 56

tonn/yr
0il in API effluent wastewater: 56 tons/yr - 42 tons/yr = l4 tons/yr

Since most F037 and F028 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and FO38§ wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have heen closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundzents would be cleaned out routinely to remove
accumulated sludges (which are conuidered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated {rom these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundment
cleanout (based on settling of solids in an impoundment that is cleaned out
every five years on the averagé) and for tank cleanouts (based on the
calculations for surface impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volunre: 409 000 cu.fr.?

Flow = 810,000 gallons/dav - 108,29/ cu. ft./day

Hydraulic retention time (HMRT): 409,000 cu.ft. /.108,297 cu.ft./day = 3.8 day
- 1.2 hours
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Setrling calculations show that the HRT is sufficient for complete sattling of
solids and removal of oil.

Solids and oil settling in basin: ' 56 tons/yr + l4 tons/vr = 70 tons/yr
Drag-out sludge from basins and impoundments contain an average of 65 percent
water!3: therefore, the F037 waste volume accumulating in the basin is
estimated at (70 tons/yr)/(l-.65)= 200 tons/yr.

Amo.nt of F waste sludge from upstream surface impoundment:

157,687 sq.ft area of the surface impoundment x 2 ft depth of the
sludge'® x 63 lb/cu.ft density of the sludge = 19,868,562 1b = 9,934 tons

Quantity of sludge generated from tanks:

10,134 tons of surface impoundment sludge x 1/317 =~ 3,378 ton/yr of tank
sludge.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!?

Solids loading of refinery: (280 tons/yr KOS1)/ 810,000
gallons/day = 0.000346

Sewer clean out amount: 0.000346 x 466 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 23.17
tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 28

Data sovrces available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilicties (TSDR surveyv)

_x Natjonal Survey c¢f Hazardous Waste Generators
Biernnial report/state reporting requirements
Califorrnia hazardous waste data base

_x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routire) = 603 tons/yr

Surface impoundment sludge:
July of 1992 to January of 1993: 5,396 ton
January of 1993 to January of 1994: 10,792 ton

January of 1924 to July of 1994: 5,396 ton



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 29

Data sources available:

Basis

Petroleun refinery visits/voluntary submission

Natioral Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleum refinery data base (FPRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

FO37 (routine) = 24 tons/yr



Pacility # 25

Crude capacity: 2,900 barrels/day’
Wastewater flow: 2.000 gallons/day2

Assurptions:
Facility Group &t
Estimation:

Amount of F037 sludge frox annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quancities):1

Sclids loading of ref.nery: (8 tons/yr K049 + 12 tons/yr KOS1)/
2,000 gallons/day ~ 0.009%8
Sewer clean out amount: 0.0098 x 17 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 23.94
cons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 30

Data sources available:

Petroleum refinery visits/voluntarv submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
Califcrnia hazardcus waste data base

_x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO038 waste estimation:

EPA used data from the sbove sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimstes:

F037 (routine) = 2 tons/yr



Pacility 4 30

Crude capacity: ©Not reported
Wastewater flow: 36,000 gsllons/dav?

Facility Group &%
Estimation:

Amount of F037 sludge froz annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quan:icies):15

Solids loading of refirery: (9 tons/yr KOs49 + 17 tens/yr KO51)/
36,000 gallons/day = 0.000722

Sewer clean out amount: 0.000722 x 20 acres land area of refirery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 2.08
tons/yr
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Facility #: 31

P037 AND PO03B WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

k]

Data sources available:

Basis

Petroleun refinery wisits/volun:.rv submission

Naticnal Survey of Hazardous Waste Treatment, Storage, Disposal,
and Pecycling Facilities (TSDR survey)

Katioral Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
Califorrnia hazarccus waste data base
Petroleun refirerv data base (PRDB)
No-migration petitions

Comzents from the proposcd rule

Organic Toxicity Survey

for FN37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and FO28 waste estircates:

FO37 (routine) = 19 tens/vr


http:r:atior.al

Pacility # 31

Crude capacity: 10,000 darrels ‘dav!
Wastewater flow: 17,000 gallors/day?

Assumptions:
Facility Group &°

K049 composition: 40 percent water. 48 percent oil, and 12 percent solids by

weight®

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

APl separator solids removal efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

O0il in the API skimming (tcs «lop oil system): 50 percent’

Slop oil emulsion solids (K042) was not reported in TSDR surveyv or PRDB;
therefore, an estimated K049 quantity of 15 tons/yr was based on 1.33 metric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day®

Estimation:

Amount of FO037 sludge from annual refinery sewer clean out (eerapolanxoﬁ
based on refineries with krown sewer clean out quantities): !5

Solids loading of refinery: (15 tons/yr K049 + 54 tons/yr X051)/
17,000 gallons/day = 0.004047

Sewer clean out amount: 0.004047 x 33 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 19.19
tons/yr
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F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

.

Facility fi: 32

Data sources available:

Petroleum refinery wvisits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey}

_x National Survey of Hazardous Waste Gererators
Biennial report/state reporting requirements
California hazardous waste data base

X Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FQ38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 3 tons/yr



Pacility # 32

Crude capacity: 6,200 barrels/day!
Wastewater flow: 11,000 gallons/day?

Facility Group &*°
Estimation:

Amount of F037 sludge from annual refinery sewer clean out (extrapolaticn
based on refineries with krown sewer clean out quantities)i15

Solids loading of refinery: (3 tons/yr K049 + 9 tons/~r KO31)/
11,000 gallons/cday = 0.001091

Sewer clean out amount 0.001091 = 20 acres land area of rcfinery x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinerv) = 3.14
tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA TSE AND TRACKING SHEET

Facility fi: 33

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hacardous Waste Treatment, Storage, Disposal,
and Pecycling Facilities (TSDR survey)

x Natjonal Survey of Fazardous Waste Generators
ﬁiennial report/state reporting requirerments
California hazardous waste data base

_x Petroleun refinery data base (PRDE)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estircation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:
FO37 (routine) = 508 tons/wvr

F038 (routine) = 292 tons/yr



Pacility # 33

Crude capacity: 75,000 barrels/dav’
Wastewater flow: 800,009 gallons/day?
K waste generation:

¥051: 890 tons/vears

Assumptions:
Facility Croup 5.0%

KOS51 composition: 65 percent water, 15 percent oil, and 20 percent solids by

weight’
APl separator solids removal efficiency: 50 percent®
APl separator oil removal efficiency: 75 percent®
Floatator unit solids rexocve. efficicncy: 50 percent®
Floatator unit oil removal efficiency: 85 percent®
Estimation:
Solids in the API sludge (KO51): (0.2 x 890 tons/yr) = 178 tons/yr
Solids in API influent wastewater: (178 tons/yr) / (0.5 API solids
removal eff.) = 356 tons/yr
Solids in API effluent wastewater: 356 tons/yr - 178 tons/yr - 178
’ tons/yr
0il in API sludge (KOS1): (0.15 x 890 tons/yr) - 133.5 tons/yr

0il in API influent wastewater: 133.5 tons/yr) / (0.75 API oil removal eff.) =
178 tons/vyr
0il in API effluent wastewater: 178 tons/yr - 133.5 tons/yr = 44.5 tons/yr
Solids in Floatator (F038): (178 ton/yr) x (0.5 Floatator solid removal
efficiency) = 89 ton/yr

0il in Floatator (F038): (44.5 ton/yr) x (0.85 Floatator oil removal
efficiency) = 37.825 ton/yr
F038 sludge from Floatator clean out: (37.8 tons/yr solid settling in

Floatator)/(0.13 fraction of eil in
the floatator sludge)~ 292 tons/yr
Solids in Floatator effluent wastewater: 178 tons/yr from API separator - 89
ton/yr = 89 tans/yr
0il in Floatator effluent wastewater: (44.5 ton/yr) x (1 - 0.85 oil
removal efficiency) = 6.675 tons/yr

The turbulence caused by the aeration coupled with the short residence time in
the Floatator unit prevents significant settling: therefore, we examined
settling characteristics in the equalization basin.

Since most FO037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also lard dispone FO37 and F038 wastes. Because EPA has
not received notification frox this refinery identifying land based units
(e.g.., surface impoundments) accepting newly identified TC wastes, EPA assumes


http:Floatator)/(0.13

that the surface impoundmerts have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tzarks
replacing surface impoundrents would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated F037 and F038
wastes). Based on inforzation grovided in the TC questionnaire, we estimated
the quantity of wastes gen-rated from these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundments. Calculations for surface impoundment
cleanout (based on settling of solids in an impoundment that is cleaned out
every five vears on the average) and for tank cleanouts (based on the
calculations for surface impoundment clesinout) are presented below.

Quantity of sludge gererated from the surface impoundments that have been
closed:

Equalization basin voluze: 5,464,000 cu.fz.?

Flow = 870,000 gallons/day = 106,960 cu.ft./day

Hydraulic retention time {HRT): 5,464,000 cu.fr. / 106,260 cu.fr. /day = 51.08
day = 1225.92 hours

Settling calculations show that the HRT is sufficient for complete seztling of
solids and removal of oil.

Solids and oil settling in basin: 89 tons/yr + 6.675 tons/yr - 96
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'; therefore, the FO37 waste volume accumulating in the basin is
estimated at (96 tons/yr)/(l-.65)= 273 tons/yr.

Quantity of sludge generated from tanks:
1,371 tons of surface impoundment sludge x 1/3'7 = 457 ton/yr of tank sludge.

Arount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):’

Solids loading of refinery: (890 tons/yr KO051)/ 800,000
gallons/day = 0.001113

Sewer clean out arount: 0.001113 x 320 acres land area of refinery x
143.7 tons/(vr/acre) (for solids loading of
1.0 calculated from known refinery) = 51
tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 34

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Haczardous Waste Treatment, Storage, Disposal,
and Recycling Facilitles (TSDR survey)

x National Survey of Hazardonus Waste Generators
Biennial report/state reporting rcquiremenCSA
California hazardous waste data base

_X Petroleum refinery data base (FRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO037 and FOQ38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 307 tons/yr



Faciliry # 34

Crude capacity: 42,500 barrels/day’
Wastewater flow: 360,000 gallons/dav?
K waste generation:

§: 837 tons/yveard
1: €37 tons/year3
Assumptions:

Facility Group 5*

KOS composition: 65 percent water. 15 percent oil, and 20 percent solids by

weight$
APL separa&or solids removal efficiency: S0 percent®
APl separator oil removal efficiency: 75 percent®
DAF unit solids removal effi-<iency: 50 percent®

85 percent®

DAF unit oil removal efficiercyv:

Estiration;:

Solids i{n the API sludge (¥051): (0.2 x 857 tons/yr) = 171.4 tons/yr

Solids in APl influent wastewater: (171.4 tons/yr) / (0.5 API solids
removal eff.) = 342.8 tons/yr

Solids {n API effluent wastewater: 342.8 tons/yr - 171.4 tens/yr =
171.4 tons/yr

0il in API sludge (KOS51): (0.15 x 857 tons/yr) = 128.55 tons/yr

0il in API influent wastewater: 128.55 tons/yr) / (0.75 API oil removal eff.)
= 171.4 tons/yr
0il in API effluent wastewater: 171.4 tons/yr - 128.55 tons/yr = 42.85 tons/yr
Solids in DAF float (KO048): (171.4 ton/yr) x (0.5 DAF solid removal
efficierncy) = 85.7 ton/yr

0il 'in DAF float (K048): (62.85 ton/yr) x (0.85 DAF oil removal
efficiency) = 36.4225 ton/yr
Solids in DAF effluent wastewater: 171.4 tons/yr from API separator -

85.7 ton/yr = 85.7 tons/yr
0il in DAF effluent wastewater: (42.85 ton/yr) x (1 - 0.85 oil removal
efficiency) =« 6.4275 tons/yr

The turbulence caused by the aeration coupled with the short residence time in
the DAF unit prevents significart settling; therefore, we examined settling
characteristics in the equaiizzcion basin.

Si{nce most FO037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land based units
(e.g.. surface impoundments) accepting newly identified TC wastes, EPA assumes
tiat the surface impoundzents hzve been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundzments would be cleaned out routinely to remove
accutulated sludges (which are ccensidered routinely generated F037 and FO38
wastes). Based on information provided in the TC questionnaire, we estimated
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the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as the quantity of wastes generated from the
cleanout of surface impoundrments. Calculations for surface impoundmentc
cleanout (based on settling of solids in an impoundment that is cleaned out
every five years on the average) and for tank cleanouts (based on the
calculations for surface impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volume: 2,007,000 cu.fc.?

Flow = 360,000 gallons/dayv = 45,132 cu.ft./day

Hydraulic retention time (HRT): 2,007,000 cu.ft. / 48,132 cu.ft./day = 41.7
day = 1000.80 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 85.7 tons/yr + 6.4275 tons/yr = 92
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'?; therefore, the F037 waste volume accumulating in the basin is
estimated at (92 tons/yr)/(l-.65)= 263 tons/yr.

Quarntity of sludge generated from tanks:

263 tons of surface impoundment sludge x 1/3'7 = 88 ton/yr of tank sludge.

Arount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out qu:.mt:i.t:ies):‘E

Solids loading of refinery: (857 tons/yr K048 + 857 tons/yr
K051)/ 360.000 gallons/day =
0.004761
v Sewer clean out amount: 0.004761 x 320 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 219
tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 35

Data sources available:

Petroleum refinery visits/voluntary submission

_X National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

% National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Comrents from the proposed rule

_% Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estimates:

FO37 (routine) = 1350 tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:

DATA USE AND TRACKING SHEET

Facility #: 36

Data sources available:

Basis

__ Petroleum refinery wvisits/voluntary subrission

National Survey of Hazardous Waste Treatment, Storage.

and Recycling Facilities (TSDR suirvey)
llational Survey of Hacardous Waste Generators
Biennial report/state reporting requirerents
California hazardnu: waste data base
Fetroleum refinery data dase (PRDBR)
No-migration petitions

Comments from the propcsed rule

Organic Toxicity Survew

for FO37 and FO38 waste estimation:

FO37 and FO38 waste estimates:

FO37 (routine) « 98 tons/vr

F mix waste (routine) - 1.133 tons/yr

Disposal,

EPA used data from the abeve sources because the refinery did not
provide more recent data.



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 37

Data sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

;5 National Survey of Hazardous Vaste Cenerators
Biennial report/state reporting requirements
Califorrnia hacardous waste data base

X Petroleum refinery data base (PRDB)

No-migration petitions

Comments from the proposed rule

_% Organic Toxicity Survey

Basis for FO037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO3? and F038 waste estimates:

FO037 (routine) = 120 tons/yr



Pacility # 37

Crude capacity: 330,000 barrels-dav'

Wastewater flow: 3,760,000 gall o"s/d-\z

K waste generation:
KO48: 900 ton:i/year3
K049: 2,095 tons/vear3
KOS1:. < :on.':/f,'r:irx

Assurptions:
Facility Group 1%

K049 composition: 40 percent water, 48 percent oil. and 12 percent solids by

weight

K051 composition: 65 percent w.ter, 1% percent oil, and 20 percent solids by
weight®

APl separator solids removal efficiency: 30 percent?®

APl separator oil removal efficiency: 75 percent®

DAF unit solids removal efficiency: 50 percent®

DAF unit oil removal efficiency: 85 percent®

0il in the API skimming (to slop oil system): 50 percent’

Estima%ion:

Amount of FG37 sludge from annual refincry sewer clean out (e\crapolahlon
based on refineries with known sewer clean out quantities):'

Solids ioading of refinery: (900 tons/yr K048 + 2,095 tons/yr
K049 + 4 tons/yr KOS1)/ 5.760.000
gallons/day = 0.000521

Sewer clean out amount: 0.000521 x 1,600 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 120
tons/yr

This refinery has surface impoundments that will close with F037/8
wastes in place. Therefore, the surface impoundrent wastes will not require
alternative treatment. :
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 38

Data sources avaflable:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Wnste Treatment, Storage. Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Wante Generators
Biennial repor:/sta:é reporting requirements
California hazardous waste data base

_x Petroleum refinery éa:a base (FRDB)
No-migration petitions

x Comments from the propesed rule

Organic Toxicity Survey

Basis for FO037 and F038 waste estimation:

EPA used data from the above sourcis because the refinery did not
provide more recent data.

FQ37 and FO38 waste estimates:

FO37 (routine) = 3,087 tons/yr
FO037 (surface impoundrents) = 44,400 tons (7/92 - 12/92)
F037 (surface impoundzents) = 102600 tons (1/93 - 12/93)

FN37 (surface impoundzents) = 0 tons (1/94 - 6/94)



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 39

Data sources available:

Basis

Petroleum refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

National Survey of Hazardous Waste Generators
Biennial report/state r. porting requirements
California hazardous waste data base
Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for F037 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

F037 (routine) = 1,024 tons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 40

Data sources available:

__ Perroleum refinery wisits/voluntary submission

_x National Survey of Hazarcous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_X Petroleum refinery data base (PRDB)
No-migration petitions

_X Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and F038 waste estimation:

EPA used data from the above cources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

FO37 (routine) = 136 tons/vr
F037 (surface impoundments) « 1,800 tons (7-92 - 12/92)
F037 (surface impoundme::s) - 0 tons (1793 - 12/93)

F037 (surface impoundmencs) - 0 rtons (1/% - 6/94)



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 41

Data sources available:

__ Petroleum refinery visits/voluntarv submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_X National Survey of Hacardous Waste Generators
Biennial report/state reporiting reguirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)

No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

FO37 (routine) = 5,151 tons/yr



Pacility # 41

Crude capacity: 175,000 barrels/day’

Wastewater flow: 2,160,000 gallons/day?

K waste generation:
KOL8: 4,865 tons/year3
KO3 4,865 t:ons/year3
KO31: 4,865 cons/year3

Assumptions:
Facility Group &*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight®

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

API separator solids rvemoval ef!ic{cncy: 50 percent®

API separator oil removal effiliency: 75 percent®

DAF unit solids removal efficiency: S0 percent®

DAF unit oil removal efficiency: 85 percent®

0il in the API skimming (to slop oll system): 50 percent’

IAF float (F038) had been mislabeled as DAF float (K048). The amount of IAF
is 4,865 tons/yr.

Estimation:
Solids in the API sludge (KO51): (0.2 x 4,865 tons/yr) = 973 tons/yr
Solids in the API skimring (removed as K049): (0.12 x 4,865 tons/yr) = 583.8
tons/yr
Solids removed in the API separator: 973 tons/yr + 583.8 tons/yr = 1556.8
tons/yr
Solids in API influent wastewater: (1556.8 tons/yr) / (0.5 API solids
removal eff.) = 3113.6 tons/yr
Solids in API effluent wastewater: 3113.6 tons/yr - 1556.8 tons/yr =
1556.8 tons/yr
Quantity of API skirrming: (0.9%2 K049 water & solids content) x 4,865
tons/yr) / (1.0 - 0.5 oil in API skimming) =
5059.6 tons/yr
Oil in API skimming: 5059.6 tons/yr x 0.5 = 2529.8 tons/yr
0il in API sludge (KOSl): (0.15 x 4,865 tons/yr) = 729.75 tons/yr
0il removed in the API separator: 2529.8 tons/yr + 729.75 tons/yr =

3259.55 tons/yr
0il in API influent wastewater: 3259.55 tons/yr) / (0.75 API oil removal eff.)
=~ 4346.1 tons/yr
0il in API effluent wastewater: 4346.1 tons/yr - 3259.55 tons/yr = 1086.55

tons/yr
Solids in DAF float (X048): (1556.8 ton/yr) x (0.5 DAF solid removal
efficiency) = 778.4 ton/yr
0il in DAF float (K048): (1086.55 ton/yr) x (0.85 DAF oil removal

efficiency) = 923.5675 ton/yr



Solids in DAF effluent wastewater: 1556.8 tons/yr from APl separator -
778.4 ton/yr = 778.4 tons/vr
0il in DAF effluent wastewater: (1086.55 ton/vr) x (1 - 0.85 oil removal
efficiency) = 162.9825 tons/yr

Amount of FO037 sludge from arnual refinery sewer clean out (extrapolation
based on refineries with known sewer c¢lean out quantities):1E

Solids loading of refinery: 4,865 tons/yr KO48 + 4 865 tons/yr
1049 + 4,865 tons/yr KOS1)/
2,160,000 gallons/day = 0.006757

Sewer clean out amount: 0.006757 « 294 acres land area of refiner x
143.7 tons/(yr/acre) (for solids loading of
1.0 calculated from known refinery) = 285
tons/vr
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P037 AND FP038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 42

Data sources availabie:

Basis

Petroleuwr refinery visits/voluntarwy submission

National Survey of Harardous Waste Treatment, Storage, Disposal,
and Recvcling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators

Biennial report/state reporting regquirements
California hazardou: waste data base
Petroleum refinerv data basce (PRDB)
No-migration petitions

Corrents from the proposed rule

Organic Toxicity Survey

for FO37 and FO38 wasre estimation:

EPA used data from the abbve sources because the refinery did not
provide more recent data.

F037 and F038 waste estirates:

FO37 (routine) = 3,597 tons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:

DATA USE AND TRACKING SHEET

Faclility - 4}

Data _sources avallable:

Petroleum refinery vis{ts/voluntary submission

X National Survev of Hazardous Vaste Treatment, Storage,

and Recycling Facilitics (TSDR survey)

California hazardous waste data base
_X Petroleum refinery data base (PRD3)
No-migration petitions I
_X Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO3l8 waste estimation:

EPA used data from the above sources because
provide more recent data.

FG37 and FQl8 waste estimates:

FO37 (routine) = 2,177 tons/yr
FO37 (surface impoundment) = 1750 tons (7/92
FO37 (surface imrpoundment) =~ 3500 tons (1/93

FO37 (surface impoundment) = 1750 tons (1/94

Biernial repor: ctate reporting requirements

x National Survey of Harardous Waste Cenerators

Disposal,

the refinery did not

12/92)
12/93)

6/94)
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P037 AND P03B WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility ff: 44

Data sources_available:

Basis

Petroleun refinerv visits/voluntary submission

Kational Survey of Hacardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

National Survey cf Hazardous Waste CGenerators
Biennial report/state reporting requirements
California hazard:.s waste data base
Petroleum refinerv data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for F¥037 and F038 wiste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

FO037 (routine) = 321 zons/vr



Facility N 44

Crude capacity: 95,000 barrels/da:!
Wastewater flow: 504,000 gallens/day?
Facility Group 2¢

Estimation:

Arount of F037 sludge from annua: refinery sewer clean out (extrapolation
based on refineries with krown sewer clean out quantities):'S

Solids loading of refinery: (2,929 tons/yr K048 + 2,929 tons/yr
K051)/ 504,000 gallons/day =
0.011623

Sewer clean out amount: 011623 x 198 acres land area of refinery x

L
3.7 tons/(yr/acre) (for solids loading of
.0 calculated from known refinery) = 331
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PO37 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility 4: 45

Data sources available:

__ Petroleum refirery visits/volurtary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

"_x National Survev of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data hase

x Petroleum refinery data base (PRDB)
No-nmigration petitions

Comments from the proposed rule

X Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estirates:

FO037 (routine) = 174 tons/yr
F037 (surface impoundments) = 7560 tons (7/92 - 12/92)
FO037 (surface icpoundrents) - 7360 tons (1793 - 12/93)

F037 (surface izpoundments) =~ _ 0 tons (1/94 - 6/94)



P037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 46

Data sources available:

___ Petroleum refinery visits/voluntary submission

x National Survey of Harzardous Waste Treatment, Storage, Disposal,
and Recvcling Facilities {TSDR survey)

x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinerv data base (PRDB)
No-migration petitions

Comrents froz the proposed rule

Organic Toxicity Survey

Basis for F037 and FQ38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

FO37 (routine) = 83 tons/yr



FO37 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilitv #i: 47

Data sources available:

Basis

.

Petroleum refinerv visits/voluntary submission ’

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR surwvey)

National Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleum refinery data base (PRDB)
No-migration petitions

Comments fror the proposed rule

Organic Toxicity Survey

for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO28 waste estipates:

FO37 (routine) = 7 tons/yr



Pacility # 47

Crude capacity: 115,000 barrels/day!
Wastewater flow: 300,050 gallons/day?
K vaste generation:
K0i8: 7 cons/yoar3
KG51: 7 ton.«:/yonr3

Assurptions:
Facility Group 1*

K049 comwposition: 40 percent water, 48 percent oil, and 12 percent solids by

weight®

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weigh:s

APl separator solids removal efficiency: 50 percenz®

APl separator oil removal efficiency: 75 percenz®

DAF unit solids removal efficiency: 50 percent®

DAF unit oil removal efficiency: 85 percent®

Estimation:

Solids in the API sludge (KOS51): (0.2 % 7 tons/yr) = 1.4 tons/yr

Solids removed in the API separator: 1.4 tons/yr + O tons/yr = 1.4

tons/yr
Solids in API influent wastewater: (1.4 tons/vr) / (0.5 API solids rexoval
eff.) = 2.8 tons/yr
Solids in API effluent wastewater: 2.8 tons/yr - 1.4 tons/yr = 1.4 tons/yr

0il in API sludge (KOS51): (0.15 x 7 toms/yr) = 1.05 tons/vr

0il in API influent wastewater: 1.05 tons/yr) / (0.75 API oil removal
eff.) = 1.4 tons/yr

0il in API effluent wastewater: 1.4 tons/yr - 1.05 tons/yr = 0.35 Zons/vyr

Solids in DAF float (KOi8): (1.4 ton/yr) x (0.5 DAF solid removal
) efficiency) = 0.7 ton/yr
0il in DAF float (K048): (0.35 ton/yr) x (0.85 DAF oil removal
efficlency) = 0.2975 ton/yr

Solids in DAF effluent wastewater: 1.4 tons/yr from API separator - 0.7
ton/yr = 0.7 tons/yr

0il in DAF effluent wastewater: (0.35 ton/yr) x (1 - 0.85 oil remowval
efficiency) = 0.0525 tons/yr

Since most FO37 and FO28 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
n t received notification from this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundzents have been closed and the functions of the
surface impoundrents have been replaced by tanks. EPA believes that tanks
replacing surface impoundzents would be cleaned out routinely to remove
accurulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
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average one-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundrent cleanout (based cn settling
of solids in an impoundrent that was cleaned out every five vears on the
average) and for tank cleznouts (baced on the calculations for surface
imrpoundment cleanout) are presented below.
The turtbulence caused Ly the aseration coupled with the short residence tize in
the DAF unit prevents significant settling: therefore, we examined setzling
characteristics in the egualization basin.
Equalizetion basin volure: 12,000 cu.fr.? -
110 cu.ft./day
£19.000 cu.fr. / 40,110 cu.fc./dav = 15,43
day = 3170.32 hours

’

[
-0

cti
Flow = 300.000 gallons/dav

Settling calculations show that the HRT s sufiicient for complece settling of
solids and removal of oil.

Solids and oil settling in besin: .7 tons/yr + 0.0525 tons/yr = 1 tons/yr

Drag-out sludge from basins and izpnundrments contain an average of
cazer'3; therefore, the FOI~ waste ~nlure accurulating in the basin
estimated at (1l tons/yr)/:l. “5)= 2 tonssvr,

fercent

Quantity of sludge generated from tarirs:

2 tons of surface impoundren: sludge % 1/3'7 =« 67 ron/yr of tank sludge.
Anount of FO37 sludge froxz annual refinmery sewer clean out (extrzpolation
based on refineries with inown sewer clean out quantities):'®

Solids l1oading of refirery: {7 tons/yr K048 + 7 tons/xvr FO51)/
200,000 gallons/day = 0.0C0047

Sewer clean out amount: 7.000047 x 881 acres land srea of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refirery) = 6 tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHERT

Facility #: 48

Data soutrces_available:

__ Petroleum refinery visits/volurtary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilicies (TSDR surwvey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
;;IPetroleum refirery czta base (PRDB)
No-migration petitions

Comments from the proposed rule

x Organic Toxicity Survey

Basis for F037 and F038 waste estimatjion:

EPA used data from the above sources becausc the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) = 117 tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 49

Data sources avajlahble:

Basis

Petroleum refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recvcling Facilities (TSDR surwvey)

_x National Survey of Hazardous Waste Generators

Biennial report/state reporting requirements

California hazardous waste data base

¢ Petrcleum refinery data base (PRDB)

No-migration petitions
Comrents from the proposed rule

Organic Toxicity Survey

for FO37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO037 (routine) = 688 tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USEB AND TRACKING SHEET

Facility #: 50

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x% National Survey of Hazardous Waste Treatment, Storare, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Genecrators
Biennial report/state reporting requirements
California hazardous waste data base

% Petroleum refinery cata base (PRDB)
No-migration petitions

X Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent ta.

FO037 and F038 waste estimates:

FO37 (routine) = 123 tons/yr
F037 (surface impoundments) = 900 tons (7/92 - 12/92)
FO37 (surface impoundments) = 750 tons (1/93 - 12/93)

F037 (surface impoundzents) = 0 tons (1794 - 6/94)



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #i: 51

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

._X National Survey of Hazardous Wasre Generators
Biennial report/state reporting rcquirements
California hazardous waste data base

x Petroleum refinery daca base (PKDB)
No-migration petitions

Comments from the proposed rule

x Organic Texicity Survey

Basis for FO037 and FQ38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO37 (routine) =~ 145 tons/vr
F037 (surface impoundments) = 280 tons (7/92 - 12/92)
FO37 (surface impoundments) = 280 tons (1/93 - 12/93)

FO37 (surface impoundments) = 280 tons (1/94 - 6/94)



Pacility # 51

Crude capacity: 52.000 barrels/day’

Wastewater flow: 230,000 gallons/day?

K waste generation:

KOs8: 1,236 tons/year3
¥051 217 cons/)'earS

Asswrptions:
Facility Group 1¢

K049 composition: 40 percent water, 48 per:ient oil, and 12 percent solids bw

weight®

K051 conmposition: 65 percent water, 15 percent oil, and 20 percent solids by
weight5

API separator solids removal efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

DAF unit solids removal efficiency: 50 percent®

DAF unit oil removal efficiercy: 85 percent®

Estimasion:

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewecr clean out quan:iCies):15

Solids loading of refinery: (1,236 tons/vr K048 + 217 tons/yr KOS1)/
230,000 gallons/day - 0.006317

Sewer clean out amount: 0.006317 x 160 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated frem
known refinery) = 145 tons/yr

This refinery submitted data in the Organic TC Questionnaire on when
surface impoundrent(s) would be cleaned out and closed (or retrofitted) and
the amount of wastes that would be cleaned out. Using this information, the
EPA was able to determine the quantity of FO037 and F038 wastes removed form
surface impoundment(s) during the time periods listed below:

July 1, 1992 - Dec. 31, 1992 = 280 tons
Jan. 1, 1993 - Dec. 31, 1993 = 280 tons
Jan. 1, 1995 - June 30, 1994 = 230 tons



F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 52

Data_sources available:

__ Petroleum refinery visits/voluntary submission

x National Survev of Hazardous Waste Treatwment, Storage, Disposal.
and Recycling Facilities (TSDR sur-ew)

x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirerments
California hazardous waste data base

% Petroleum refinery c¢.ta base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037? and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) = 1,322 tons/yr



Pacility # S2

Crude capacity: 133,000 barrelu/day!
Wastewater flow: 3,180.000 gallons/day?
K waste generation:

K049: 1,029 tons/year3

.
Facility Group 5¢

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight$
APl separator solids removal c¢ff{fciency: 50 percent®
API1 separator oil removal effficlency: 75 percent®
DAF unit solids removal efficiency: S0 percent®
DAF unic ofl removal efficiency: 85 percent®
0il in the API skimming (to :»lop o0il system): 50 percent’
Solids in the API sludge (K051): (0.2 x 0 tons/yr) = O tons/yr
Solids in the API skimming (removed as K049): (0.12 x 3,029 tons/yr) =
363.48 tons/yr
Solids removed in the API separuator: 0 tons/yr + 363.48 tons/yr = 363.48
tons/yr

Solids in API influent wastewater: (363.48 tons/yr) / (0.5 API solids removal
eff.) = 726.96 tons/yr
Solids in API effiuent wastewster: 726.96 tons/yr - 363.48 tons/yr = 363.48
tons/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 3,029
tons/yr) / (1.0 - 0.5 oil in API skimming) =
3150.16 tons/yr

0il in API skimming: 3150.16 tons/yr x 0.5 = 1575.08 tons/yr

0il in API sludge (KOSl): (.15 x O tons/yr) = 0 tons/yr

0il removed in the API separator: 1575.08 tons/yr + 0 tons/yr = 1575.08
tons/yr

0il in API influent wastewater: 1575.08 tons/yr) / (0.75 AP1 oil removal
eff.) = 2100.1 tons/yr

0il in API effluent wastewater: 2100.1 tons/yr - 1575.08 tons/yr = 525.02
tons/yr

Solids in DAF float (K048): (963.48 ton/yr) x (0.5 DAF solid removal
: efficiency) = 181.74 ton/yr
0il in DAF float (K048): (525.02 ton/yr) x (0.85 DAF oil removal
. cf{ficiency) = 446.267 ton/yr

Solids in DAF effluent wastewater: 363.48 tons/yr from API separator - 181.74
ton/yr =~ 181.74 tons/yr

0il in DAF effluent wastewater: (525.02 ton/yr) x (1 - 0.85 oil removal
efficiency) = 78.753 tons/yr



The turbulence caused by the aeration coupled with the short residence time in
the DAF unit prevents significant settling: therefore, we examined settling
characteristics in the equalization basin.

Since most FO37 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and FO38 wastes. Because EPA has
not received notification from this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundments would be cleaned out routinely to remove
accurulated sludges (which are considercd routinely generated FO37 and FO38
wartes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from the:: routine tank clearouts to be on an
average one-third as much as wastes generated from cleanout of surface .
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundzent that was cleaned out every five years on the
average) and for tank cleanouts (based on the calculations for surface
impoundment cleanout) are prescnted below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volume: 4.791.600 cu.fr.?
Flow = 3,180,000 gallons/day = 425,166 cu.ft./day
Hydraulic retention time (HRT): 4,791,600 cu.ft. / 425,166 cu.fc./day =

11.27 day = 270.48 hours

Setzling calculations show that the HRT i{s sufficient for complete setiling of
solids and removal of oil.

Solids and oil settling irn basin: 181.74 tons/yr + 78.753 tons/yr = 260
tons/yr

Drag-out sludge from basins and {mpoundments contain an average of 65 percent
water'3; therefore, the F037 waste volume accumulating in the basin is
estimated at (260 tons/yr)/(l-.65)= 744 tons/yr.

Quantity of sludge generated from tanks:

3.720 tons of surface impoundment sludge x 1/3'7 = 1,240 ton/yr of tank
sludge.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):

Solids loading of refinery: (3,029 tons/yr K049 )/ 3,180,000
gallons/day = 0.000953

Sewer clean out amount: 0.009953 x 600 acres lahd area of
refinery x 143.7 tons/(yr/acre} (for
solids loading of 1.0 calculated from
known refinery) = 82 tons/yr
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P037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 53

Data sources _availasble:

__ Petroleur refinery visits/voluntary submission

_x Natfonal Survey of Hazardous Waste Treatment, Storage.Disposal,
and Recveling Facilities (TSDR survey)

% hatioral Surveyv of Hazardous Waste Generstors
Biennial report/state reporting requirements
California hazardeu: waste data base

x Petroleun refinery data base¢ (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FN37 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FN33 waste estimates:

FO37 (routine) = 40 tons/yr
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Pacility # 53

Crude capacity: 27,460 barrels/day!
Wastewater flow: 20,000 gallons/day?

K- waste generation:
KoL
K03
Assumptions:
Facility Croup 2¢

K049 composition: 40 percent

Q.
g:
!

4 tons/year?
S tons/year?

water, 48 percent oil, and 12 percent solids by

weighs®

KO0S1 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

APl separator solids recowval efficiency: 50 percent®

AP1 separator oil removal efficiency: 75 percent®

DAF unit solids remwoval eff
DAF unit ofil removal effici

S0 percent®

nove 85 percent®
0il in the API skimeing (to slop oil system): 50 percent

-7

Slop oil removal sludge (K04%) was not reported in the PRDB. however, a K049
gencration rate of 39 tons/vr is estimated based on 1.38 metric tons/vr per
1,000 b/sd of refinery capac:it:®

Estimation:

Solids in the API sludge (K0531): (0.2 x 8 tons/yr) = 1.6 tons/yr
Solids in the APl skimming (removed as K049): (0.12 x 42 toms/yr) = 5.04
tons/yr
Solids removed in the API separator: 1.6 tons/yr + 5.04 tons/yr = 6.64
tons/yr

Solids in API influent wastewater: (6.64 tons/yr) / (0.5 API solids removal

eff.) -« 13.28 tons/yr

Solids in API effluent wastewater: 13.28 tons/yr - 6.64 tons/yr = 6.64

Quantity of APl skimming:

Oil in API skimming:
Oil in API sludge (K051):

tons/yr
(0.52 K049 water & solids content) x 42 tons/yr)
/ (L.0 - 0.5 oil in API skimming) = 43.68
tons/yr
43 €8 tons/yr x 0.5 = 21.84 tons/yr
(0.15 % 8 tons/yr) = 1.2 tons/yr

0il removed in the API separator: 21.84 tons/yr + 1.2 tons/yr = 23.0%
tons/yr
il in APl influent wastewater: 23.04 tons/yr) / (0.75 API oil removal
eff.) = 30.7 tons/yr
0il in API effluent wastewater: 30.7 tons/yr - 23.04 tons/yr = 7.66
tons/yr

Solids in DAF float (KO048):

0il in DAF float (K048):

(€.64 ton/vr) x (0.5 DAF solid removal
cfficiency) = 3.32 ton/yr

(7.6 ton/yr) x (0.85 DAF oil removal
efficiency) = 6.511 ton/yr



Solids in DAF effluent wastewzter: 6.64 tons/yr from APl separator - 3.32
ton/yr = 3.32 tons/yr

0il in DAF effluent wastewater: (7.66 ron/vr) x (1 - 0.85 oil removal
efficiency) = 1.149 tons/vr

The turbulence caused by the ae
the DAF unit prevents sigrifica
charscteristics in the egualiza

ration coupled with the shert residernce time in
nt settling: therefore. we examined setcling
ticn basin.

Since most F037 and F028 waszes exhibit the TC for benzene, refireries that
land dispose TC wastes also lznd dispose F037 and FO38 wastes. Because EPA has
not received notification fro= this refinerv identifying land-based units
(e.g., surface impoundments; zicepting newly identified TC wastes, EPA assumes
that the surface impoundzents have been closed and the functions of the
surface impoundments hawve been replaced by tarks. EPA believes that tarks
replacing surface impoundzanis wculd be cleaned out routinelv to remove
accurulated sludges (which zre considered routinely generated F037 and FO38
wastes). Based on information crovided in the 7C questionnaire, we estimated
the quantity of wastes generz from these routine tank cleanouts o be on an
average one-third as much ac stes generated from cleanout of surface
impoundments. Calculations -r surface impoundrent cleanout (based on settling
of solids in an impoundmer:c T was cleaned out every five vears on the
average) and for tank cleanouis (based on the calculations for surface
impoundment cleanout) are gpresented below.

Quarntity of sludge generated fror the surface impoundments that have been
closed:

Equalization basin voluxe:

Flow = 20,000 gallons/dav = Z,574 cu.ft./day

Hydraulic retention time {¥27;: 523,000 cu.fr. / 2,674 cu.ft./day = 195.59
day ~ 4694.16 hours

Settling calculations show tha:t the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 3.32 tons/vr + 1.149 tons/yr =~ 4 tons/yr
Drag-out sludge from basins zn2 impoundments contain an average of 65 percent
: 3. 37 wzst . i i in i

water'’; therefore, the F0I7 waste volume accumulating in the basin is
estirated at (4 tons/yr)/(1l-.25)=~ 13 tons/yr.

Quantity of sludge generated Irox tanks:

13 tons of surface impouncwern= sludge x 1737 = & ton/yr of tank sludge.

mourz of FO37 sludge froz zrmual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):’

Solids loading of refinery: (4 tons/yr K048 + 42 tons/yr K049 + 8
tons/yr KOS51)/ 20,000 gallons/day =
0.0027
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Sewer clean out amount:

0.0027 x 92 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
36 tons/yr :
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 54

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x MNational Survey of Hazardour Waste Treatment, Storage, Disposal,
and Recyeling Facilities (TSDR survey)

%x National Survey of Hazardoun Waste Cenerators
Biennial report/state reporting requirexents
California hazarcsus waste data base

X Petroleum refinery data bhate (FRDB)
Nc-migration petitions

Comments from the proposcd rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimistion:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO37 (routine) = 365 tons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 59

Data sources_available:

__ Perroleum refinery wisits/woluntary submission

_X National Survev of Hazzrdous Waste Treatment, Storage Disposal.
and Recycling Facilizies (TSDR survey)

x National Survey of Hazarcdonus Waste Generators
Biennial report/state recorting requirements
California hacardous was:e data base

_x Petroleum refiner: <zta Sase (PRDB)
No-migration petitions

Comments from the propcsed rule

Organic Toxicity Survew

Basis for FO037 and FO38 waste estization:

EPA used data froz the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) =~ 170 tons/vr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKXING SHEET

Facility #: 56

Data sources availatle:

__ Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Pecycling Facilities (TSDR surwvev)

x National Survey of Harardous Warte Cenerators
Biennial report/state vreporting requirements
California hazardous waste data base

_X Petroleum refinery data base (PRDB)

No-migration petiticns

Comments from the proposed rule

Organic Toxicity Survey

Basis for FN37 and FO3J8 waste estimatlon:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO037 (routine} = 90 tons/yr



FPacility # 56

Crude capacity: 55,000 barrels/day!
Wastewater flow: 178,000 gallons/day?

Assumptions:

Facility Group 1*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight?

KO5. composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

API separator solids removal cfficiency: 50 percent®

APl separator oil removal efficfency: 75 percent®

DAF unit solids removal efficiency: 50 percent®

DAF unit oil removal efficiency: 85 percenté

0il in the API skimming (to <~lop oil system): 50 percent’

DAF float sludge (K048) was not reported in the PRDB; however, a K048
generation rate of 226 tons/yr {s estimated based on 3.60 metric tons/yr per
1,000 b/sd of refinery capacity®

Slop oil removal sludge (K049) was not reported in the PRDB; however, a K049
generation rate of 87 tons/yr is estimated based on 1.38 metric tons/yr per
1,000 b/sd of refinery capacityd

API separator bottom sludge (K051) was not feported in the PRDB; however, a
K051 generation rate of 138 tons/yr is estimated based on 2.20 metric tons/yr
per 1,000 b/sd of refinery capacity®

Estimation:

Solids in the API sludge (KO51): (0.2 x 138 tons/yr) = 27.644 tons/yr
Solids in the API skimming (removed as KO049): (0.12 x 87 tons/yr) = 10.3968
. tons/yr
Solids removed in the APl separator: 27.644 tons/yr + 10.3968 tons/yr =
38.0408 tons/yr

Solids in API influent wastewater: (38.0408 tons/yr) / (0.5 API solids
removal eff.) = 76.0816 tons/yr

Solids in API effluent wastewater: 76.0816 tons/yr - 38.0408 tons/yr =
38.0408 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 87 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 90.1G56
tons/yr

Cil in API skimming: 090.1056 tons/yr x 0.5 = 45.0528 tons/yr

0il in API sludge (KO51): (0.15 x 138 tons/yr) = 20.733 tons/yr

0il removed in the API separator: 45.0528 tons/yr + 20.733 tons/yr = 65.7858

tons/yr

Oil in API influent wastewater: 65.7858 tons/yr) / (0.75 APl oil removal

eff.) = 87.7 tons/yr

0il in APl effluent wastewater: 87.7 tons/yr - 65.7858 tons/vr = 21.9142

tens/yr



Solids in DAF float (K0i8): (38.0408 ton/yr) x (0.5 DAF solid removail
efficiency) =~ 19.0204 ton/yr
0il in DAF float (K048): (21.9142 ton/vr) x (0.85 DAF oil removal
efficiency) = 18.62707 ton/yr
Solids in DAF effluent wastewater: 38.0408 tors/yr from API separator -
19.0204 ton/yr = 19.0204 tons/yr
0il in DAF efflient wastewaler: (21.9142 ton/yr) x (1 - 0.85 oil remowval
efficiency) = 3.28713 tons/vr

The turbulence caused by the aeration coupled with the short residence time in
the DAF unit prevents sigrnificant settling: therefore, we examined settling
characteristics in the equzlization basin.

Since most F037 and FO38 waszes exhibit the TC for benzene, refineries chat
land dispose TC wastes also land dispose FOI7 and F038 wastes. Because EPA has
not received notification froz this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundrencs have been closed and the functions of the
surface impoundzents have been replaced by tarks. EPA believes that tanks
replacing surface impoundzents would be cleaned out routinely to rerove
accupulated sludges (which ar» considered routinely generated FO37 and F038
wastes). Based on informaticn provided in the TC questionnraire, we estimated
the quantity of wastes gererated from these routine tank cleanouts to te on an
average one-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundzen: that was cleaned out every five years on the
average) and for tank clearours (based on the calculations for surface
impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have- been
closed:

Equalization basin volure: 601,000 cu.ft.?

Flow = 178,000 gallons/day = 23,799 cu.ft./day

Hydraulic retention time (32T): 601,000 cu.ft. / 23,799 cu.fc./day = 25.25
day = 606.00 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and rermoval of oil.

Solids and oil settling in basin: 19.0204 tons/yr + 3.28713 tons/vr = 22
tons/yr

Drag-out sludge from basirs and impoundments contain an average of 65 percent
water'3: therefore, the F0I7 waste wolume accumulating in the basin is
estimated at (22 tons/yr)//1-.65)= 64 tons/yr.

Quancicty of sludge generated from tanks:

64 tons of surface impoundzent sludge x 1/3'7 = 21 ton/yr of tank sludge.

Arount of FO037 sludge froz annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean cut quantities):'s
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(226 tons/yr K048 + 87 tons/yr K049 + 138
tons/yr KOS51)/ 178,000 gallons/day =
0.002534

Solids loading of refirery:

Sewer clean out amount: 0.002534 x 190 acres land area of
N refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) = 69 tons/yr
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P037 AND PI38 WASTE CAPACITY ANALYSIS:
DATA TSE AND TRACKING SHEET

Facility #: 57

Data sources_available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste eatrent, Storage, Disposal,
and Recycling Facilities (TSDR surwvey)

x National Survey of Hzzardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDE)
No-migration petitiors

Comments from the proposed rule

Organic Toxicity Survex

Basis for FC37 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO038 waste esticates:

FO037 (routine) = 3 tons,vr



Pacility # 57

Crude capacity: 80,000 barrels/day’
Wastewater flow: 105,000 zallons/day?
K waste generation:
KC48: 12 tons/year$
¥051: 15 tons/year3

Assupptions:
Facility Group &*
Estimation:

Amount of F037 sludge frcz annual refinery sewer clean out (extrapolation
based ¢n refitieries with known scwer clean out qucmti:ies):’S

Solids loading of refinery: ( 12 tons/yr K048 + 15 tons/vr KO031)/
105,000 gallons/day = 0.000257

Scwer clean out amount: 0.000257 x 70 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) = 3
tons/yxr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 58

Dara sources available:

Basis

Petroleun refinery visits/voluntary submission

_x National Survey of Hazardous Wastc Treatment, Storage, Disposal,

and Recycling Facilities (TSDR survey)
National Survey of Hazardoun Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleum refinery data base¢ (PRDB)
No-nigration petitions

Comrents from the proposed rule

Organic Toxicity Survey

for FO37 and F028 waste estimation:

EPA used data from the above cources because the refinery did not
provide more recent data.

FO37 and FO38 waste estirates:

F037 {(routine) = 85 tons/yr



Facility # 58

Crude capacity: 220,000 barrels/day’
Westewater flow: 14,360.000 gallons/day?
K waste generation:

¥051: 347 tons/year3

Assumptions:
Facility Group 3%

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by

weight®
API separator solids removal efficiency: 50 percent®
APl separator oil removal efficiency: 75 percent®
Estimation:
Solids in the API sludge (K051): (0.2 x 347 tons/yr) = 69.4 tons/yr

Solids in API influent wastewater: (69.4 tons/vr) / (0.5 APl solids rermoval
eff.) - 138.8 tons/yr
Solids in API effluent wastewater: 138.8 tons/yr - 69.4 tons/yr = 69.4

tons/yr
0il iu API sludge (KO51): (0.15 x 347 tons/yr) = 52.05 tons/yr
0il in APl influent wastewater: (52.05 tons/yr) / (0.75 API oil removal
- eff.) = 69.4 tons/yr
0il in APl effluent wastewater: 69.4 tons/yr - 52.05 tons/yr = 17.35
tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose FO037 and F038 wastes. Because EPA has
not received notification fiom this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundzents have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundments would be cleaned cut routinely to remove
accurulated sludges (which are considered routirely generated F037 and FO038
wastes). Based on information provided in the TC questionnaire, we estimated
the quanti~y of wastes generated from these routine tank cleanouts to be on an
average one-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundeent that was cleaned out every five years on the
average) and for tank clearouts (based on the calculations for surface
icpoundment cleanout) are presented below.

Equalization basin volure: 22,842,000 cu.fcr.?
Flow = 14,360,000 gallons/day = 1,919,932 cu.ft./day
Hydraulic retention time (HRT): 22,842,000 cu.fr. / 1,919,932 cu.fr./day

= 11.9 day = 286 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.
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Solids and oil settling in basin: 63.4 tons/yr + 17.35 tons/yr = 86.75
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'’; therefore, the F037 waste volume accumulating in the basin is
estimated at (86.75 tons/yr)/(l-.65)= 247.9 trons/yr.

Quantity of sludge gererated from tanks:
247.9 tons of surface izpoundment sludge x 1/3Y7 < 82.4 ton/yr of tark sludge.

Amount of F037 sludge froz annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):’'®

Solids loading of refirery: (347 tons/yr KO51)/ 14,360,000
gallons/day = 0.000024

Sewer clean out azount: 0.000024 x 725 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) = 2.5 tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 59

Data sources availsble:

Petroleur refirerv wisits/voluntary submission

National Survey ¢f{ Hazardous Waste Treatment, Storsge, Disposal,
and Recycling Facilities (TSDR surwvey)

I'A

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refirer~ =.za basc (PRDB)

No-migration petitions

Commzents from the proposed rule

Organic Toxicity Survey

Basis for FO37 and F038 waste estimation:

EPA used data froz the above sources because the refinery did not
provide more recent <ata.

FO37 and F038 waste estirateés:

FO37 (routine) = 6 zons/vr
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Pacility # 59

Crude capacity: Not reported
Wastewater flow: 120,000 gallons/day?

Assurptions:
Facility Group 2°
Estimation:

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):*S

Solids loading of refinerv: (63 tons/vr K048 + 24 tons/vr K049 + 6
tons/y¥r KOS1)/ 120,000 gallons/day =
0.000775

Sewer clean out amcunt: 0.000775 = 53 acres land area of refinery

x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinerv) = 6
tons/vr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 60

Data sources awvailable:

Basis

Petroleun refinervy visits/voluntary submission

National Survey of Eazardous Waste Treatment, Storage,

and Recvcling Facilities (TSDR survey)
National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements

California hazardcus waste data base

_X Petroleun refinerv daca base (PRDB)

No-migration petitiors

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and FO38 waste estimation:

FO037 and F038 waste estimates:

FO37 (routine) = 363 tons/yr

Disposal,

EPA used data from the above sources because the refinery did not
provide more recent data.
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Facility # 60

Crude capacity: 62,000 barrels/day’
wastewater flow: 1,500,000 gallons/day2

Assumptions:
Facility Group 2¢

Amour.t of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):15

Solids loading of refinery: (4,173 tons/yr K048 + 94 tons/yr K049 +
25,055 tons/yr KO51)/ 1,500,000
gallons/day = 0.019548

Sewer clean out amount: 0.019548 x 202 acres land area of
refinery x 1+3.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) =~ 567 tons/yr



F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 61

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage. Dispesal,
and Recyeling Facilities (TSDR survey)

_x Mational Survey of Hazardous Waste Gererators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleun refiner: data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO38 waste estimation:

EPA used data froam the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste esticates:

F037 (routine) = 6 tons/yr



P037 AND PC38 WASTE CAPACITY ANALYSIS:
DATA TSE AND TRACKING SHERT

Facilicy #: 62

Data sources available:

Petroleum refinery wvisits/voluntary submission

x National Survey of Hazardous Waste Treatment, Stora; ,Disposal,
and Recycling Facilities (TSDR surves)

x National Survey of Hazardous Waste (Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery Zz:a base (PRDB}

No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 -caste estimates:

F037 (routine) = 113 tons/yr



Pacllity # 62

Crude capacity:
Wastewater flow:

K waste generation:

46,500 barrels/da)’1
130,000 5allons/day2

KOS1: 113 tons/year?

Assumptions:

Facility Group 1%

K049 composition:

40 percent water, 48 percent oil, and 12 percent solids by

weight$

RO51 composition: 65 percent water, 15 percent oil, and 20 percent solids bxv
weight$

API separator solids removal efficfency: 50 percent®

APl separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil syctem): 50 percent’

Slop oil emulsion solids (KG.>) was not reported in TSDR survey or PRDB:
therefore, an estimated K049 quantity of 68 tons/yr was based on 1.38 metric
tons/yr (or 1.52 toms/yvr) per 1,000 barrels/day®

CPI

sludge generation is miniral

Estimation:

Solids in the API sludge (KO531):

Solids in the API skimming (removed
Solids removed in the API separator:
Solids in API influent wastewater:
Solids in API . ffluent wastewater:

Quantity of API skimming:

0il
0il
0il
0il

Oil

(0.2 x 113 tons/yr) =~ 22.6 tons/yr
as K049):  (0.12' x 68 tons/yr) = 8.16
tons/yr
22.6 tons/yr + 8.16 rons/yr = 30.76
tons/yr
(20.76 tons/yr) / (0.5 API solids removal
eff.) = 61.52 tons/yr
61.52 tons/yr - 30.76 tons/yr = 30.7¢€
tons/yr

(0.52 K049 water & solids content) x 68 tons/vr)

/ (1.0 - 0.5 oil in API skimming) = 70.72

tons/yr
in API skimming: 70.72 tons/yr x 0.5 =~ 35.36 tons/yr
in APl sludge (KOS1): (0.15 = 113 tons/yr) = 16.95 tons/yr

regoved in the APl separator:
in API influent wastewater:

in API effluent wastewater:

35.36 tons/yr + 16.95 tons/yr = 52.31
tons/yr

$2.31 tons/yr) / (0.75 API oil removal
eff.) = 69.7 tons/yr

69.7 tons/yr - 52.31 tons/yr ~ 17.39
tons/yr

Since most FO37 and FG38 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land-based units
(e.g., surface impoundments) accepting ncwly identified TC wastes, EPA assumes
that the surface impoundments have becn closed and the functions of the



surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundzents would be cleaned out rcutinely to remove
accuzulated sludges (which are considered routinely generated F037 and F22§
wastes). Based on information provided in the TC questionnaire, we estimates
the quantitv of wastes generated froz these routine tank cleanouts to be on an
average cne-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impcundment that was cleaned out everv five vears on the
average) and for tank cleanouts ’based on the calculations for surface
irpoundment cleanout) are prescnted below.

Quantity of sludge generated frox the surface impoundzents that have been
closed:

The turbulence caused by the aeration coupled with the short residence time in
the API unit prevents significant settiing: therefore. we examined secttling
characteristics in the equalization tasin.

Equalization basin volume: £97.,050 cu £1.2

Flow = 130,000 gallons/day = (7:21 cu.ft./dav

Hydraulic rectention time (HRT): 637,000 cu.ft. / 1738l cu.ft./day = 40 dav

- %452 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 17.23 tons/yr + 30.76 tons/yr = 48.2
tons/yr

Drag-out sludge from basins corzain an average of 635 percent water's;
therefore, the FO037 waste volure zccumulating in the basin is estimated at
(48.2 tons/vr)/(l-.65)= 137.6 tens/yr.

Amount of F waste sliudge from ugstream FEP:

1742 sq.ft area of the surface impoundrment x 2 ft depth of the sludge'
x 63 lb/cu.fr density of the sludge= 3484 lbs = 110 tons

Quartity of sludge generated froz tarks:
248 tons of surface impoundment sludge x 1/3'7 - 83 ton/yr of tank sludge.

Amrount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'S

Solids loading of refinery: (68 tons/yr K049 + 113 tons/vr KO51)/
130,000 gallons/day = 0.001392

Sewer clean out amount: 0.001392 x 150 acres land area of
refinery x 143.7 tons/(yr/acre) (for
sclids loading of 1.0 calculated from
kr.own refinery) = 30 tons/yr
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F037 AND P038B WASTE CAPACITY ANALYSIS:
DATA CTSEZ AND TRACKING SHEET

Facilicy #: 63

Data sources available:

Petroleum refinery visits/voluntary submission

X National Survey of Harardnus Waste Treztment, Storage, Disposal.
and Recycling Facilities (TSDR survew)

National Survey of Hazardous Waste Ceverators

e

Biennial report/state regorting requirements
California hazardous waste data base

X Petroleun refinery da:a tase (PRDR)
No-migration petitions

Comments from the preposed rule

Organic Toxicity Survey

Basis for FO037 and FO38 waste es-imation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 175 tons/wvr

FO38 (routine) = S5 tons/~r



F037 sludge from splitter ciean

0il removal in CPI (F037):

Solids removal in CPI (F037):

F037 sludge from CPI clean cut:

0il in CPl effluent wastewaTer:

Solids in CPI effluent was<:walter:

Solids removal in FET (F037):

F037 sludge from FET clean out:

Solids in FET effluent wastevarzer:

Solids removal in pH ADJ. TaNK (F038):

FO38 sludge from pH ADJ. TANK clean out:

Solids in pH ADJ. TANK effluent wastewater:

out:

(16.7 tons/yr solids settling in
splitter) / (0.20 fraction of solids
in splitter sludge'?) - 84 tonms/yr
F037 sludge from splitter clean out
(6 tons/yr oil in influent wastewater) x
(0.85 CPI oil removal efficiency) = 3
tons/yr
(25 tons/yr solids in influent wastewater)
X (0.7 CPl solids removal efficiency ) =
17 tons/yr

(5 tons/yr solids secttling in CPI + 17
tons/wr oil settling in CPI) / (0.35 .
fraction of solids and oil in CPI sludge®)
= 65 toas/yr F037 sludge from CPI clean
out

(6 tons/vr oil in influent wastewater - S
tons/¥r oil removed by CPI) - 1 tons/yr
oil in effluent wastewater

(25 tons/y¥r solids in influent wastewater
- 17 tons/vr solids removed by CFI) = 7.5
tons/vr solids in effluent wastewater

(7.5 tons/yr solids in influent
wastewater) x (0.5 FET solids removal
efficiency) = 4 tons/yr solids settling in
FET

(4 tons/yr solids settling in FET) / (0.2
fraction of solids in FET sludge'd) = 19
tons/yr F037 sludge from FET clean out

(7.5 tons/yr solids in influent wastewater
- 4 tons/yr solids settling in FET) = 3.5
tons/yr solids in effluent wastewater

(3.5 tons/yr solids in influent
wastewater) x (0.25 pH ADJ. TaxK
solids removal efficiency) = 1
tons/yr

(1 tons/yr solids settling in pH
ADJ. TANK) / (0.2 fraction of solids
in pH ADJ. TANK sludge'?) ~ 5
tons/yr F038 sludge from pH ADJ.
TANK clean out

(3.5 tons/yr solids in
influent wastewater - 1
tons/vr solids settling in pH
ADJ. TANK) =~ 2.5 tons/yr
solids in effluent wastewater



Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'?

Solids loading of refinery: (124 tons/yr KO51)/ 600,000 gallons/dav
0.000207

Sewer clean out amount: 0.0n0207 » 225 acres land area of
refinery x 143.7 tons/(yr/acre) (for
sol{ds loading of 1.0 calculated {rom
known refinery) = 6.69 tons/yr
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FPO037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

P

Facility 4@ 64

Data sources available:

Petroleuwr refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage,Disposal,
and Recyecling Facilities (TSDR surwvey)

x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base

X Petroleur refinery fJFn bage (PRDB)
No-migration petitions

Comments f£rom the proposcd rule

Organic Toxicity Survey

Basis for F037 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F0Q238 waste estimates:

FO37 (routine) = 479 tons/yr

FO38 (routine) = 31 tons/yr



Pacility # 64

Crude capacity: 21,500 barreis/dav’
wastewater flow: 130,000 gallons, dav?

K waste generation:

tons/year?

KOL8: 7137
T1E tons/vear?

KO51:
Assumptions:
Facility Group 6*

K051 composition: 65 percen:z water, 15 percent oil, and 20 percent solids by

weight$

API separator solids remowval efficiency: 50 percenté

APl separator oil removal efficiency: 75 percent®

0il in the API skimming (fo siop ofl svstem): 50 percent?
Equalization pond solid recoval efficiency: 50 percent®
Flocculation pit solid remowval efficiency: 25 percentz'!

DAF oil removal efficiency: 85 percent®

DAF solid removal efficiency: 50 percent®

Estimation: '

Solids in the API sludge (¥05I): (0.2 x 738 tons/yr) = 147.6 tons vr

Solids in API influent wastewater: (147.6 tons/yr) / (0.5 API solids removal
eff.) = 2395.2 tons/yr
Solids in API effluent wastewater: 295.2 tons/yr - 147.6 tons/yr = 147.6

tons/yr

Oil in API sludge (KO51): «0.15 x 738 tons/yr) = 110.7 tons/vr

Nil in API influent wastewater: 110.7 tons/yr) / {0.75 API oil removal
eff.) = 147.6 tons/yr

0il in API effluent wastewater: 147.6 tons/yr - 110.7 tons/yr = 36.9
tons/yr

Since m- -t F037 and FO38 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification froz this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundzments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
replacing surface impoundments would be cleaned out routinely to remove
accurulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information prowvided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as wastes generated frem cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundment that was cleaned out every five years on the
average) and for tank clesnouts (bdased on the calculations for surface
impoundment cleanout) are presented below.

Quantity of sludge generated Iroz the surface impoundments that have been
closed:



Solids removal in equalization pond (F037): (147.6 tons/yr solids in
influent wastewater) x (0.5
equalization pond solids
removal efficiency) « 74
tons/yr solids settling in
equalization pond

FO37 sludge from equaliczation pond clean out: (74 tons/yr solids settlirg in
equalization pond) / (0.2
fraction of solids in
equalization pond sludge'’) =
370 tons/yr F037 sludge from
equalization pond clean out

Solids in equalization pond effluent wastewater: (147.6 tons/yr solids in
" influent wastewater - 74
tons/yr solids settling
in equalization pond) =
74 tons/vr solids in
effluent wastewater

Solids removal in floculation ji: ( 74 tons/yr solids in influent
wastwaster) x (.25 solids removal
effieciency) = 18.5 tons/yr

F038 sludge from floculation pit cleanout: ( 18.5 tons/yr) / (0.2
fraction of solids in
floculation pit '?) = 93

Solids in floculation pit effluent wastewaster: 74tons/yr solids in influent
wastewater - 18.5 tons/yr solids removed)
55.5 tons/yr

0il in DAF float (KO048): (36.9 tons/yr) x (0.85 DAF oil removal
efficiercy) = 21 tous/yr

Solid in DAF float (K(.8): (55.5 tons/yr) x (0.5 removal efficiency) = 27.5
tons/ yr

0il in DAF effluent wastewater: (36.9 tons/yr) - (31 oil removed by DAF

) float = 6 tons/yr
Solids in DAF effluent wastewater: (55.5 tons/yr influent solids) - 27.5
tons/yr removed by DAF float = 27.5
tons/yr

The turbulence caused by the acration coupled with the short residence time in
the DAF unit prevents significant settling; therefore, we examined settling
characteristics in the equalization basin.

Equalization basin voluxe: 4,025,000 cu.fc.?

Flow = 130,000 gallons/day = 17,329 cu.ft./day

Hydraulic retention time (KRT): 4025,000 cu.ft. / 17,329 cu.fr./day = 232
day = 5574 hours



Settling calculations show that the HRT ir sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin- 6 tons/yr + 27.5 tons/yr = 33.5 tons/vr

Drag-out sludge from basins and impoundments contain an average of 65 percent

water'3; therefore, the F037 waste voluse accumulating in the basin is
estimated at (33.5 tons/yr)/(l-.65)= 46 tons/yr.
Quantiry of siudge generated from tarks:

948 tons of surface impoundment sludge » 1737 - 316 ton/yr of tank sludge.

Amount of FO037 sludge froz annual refincry sewer clean out (extrapolation

based on refineries with known sewer clean out quantities):'s
Salids loadirg of refinery: (727 tons/yr K048 + 0 tons/vr K049 + 738
tons/yr KO51)/ 130,000 gallorns/day =
0.011346
Sewer clean out amount: 0.011246 x 100 acres land area of

refinery x 143.7 vons/(yr/acre) (for
soilds loading of 1.0 calculated from
known refinery) =~ 163 tons/~r
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 63

Data_sources available:

__ Petroleum refinery visits/voluntar: subzission

_x National Survey of Hazardous Waste Treatment, Storage,
Disposal, and Reycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
__ Biennial report/state reporting requirecents

California hazardous waste data base

B3

Petroleun refinery data base (PRDB)
__. No-migration petitions
Comrents from the proposed rule

__ Organic Toxicity Survey

Basis_for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery ¢id not
ptevide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 7 tons/yr



Pacility # 65

Crude capacity: 14,000 barrels/day!

wastewater flow: 36,000 gallons/duyz
K waste generation:
KOS1: 12 tons/)'ear3

Assuwrptions:
Facility Group &*

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by

weight?
APl separator solids removal efficiency: SO percent®
APl separator oil removal efficiency: 75 percent®
FET solid removal efficiencw: 50 percent?®

Estimation:

Solids in the API sludge (¥#17: (0.2 x 12 tons/yr) = 2.4 tons/vr

Solids in API influent wastew:ter: (2.4 tons/vr) / (0.5 API solids rezova
eff.) = 4.8 tons/yr

Solids in API effluent wastewater: 4.8 tons/vr - 2.4 tons/yr = 2.4 tons/vr

0il in API sludge (K051): (0.15 x 12 tons/vr) =~ 1.8 tons/yr

0il in APl irfluent wastewater: 1.8 tons/vr) / (0.75 API oil removal eff.)
- 2.4 tons/yr

0il in APl effluent wastewaler: 2.6 tons/yr - 1.8 tons/yr = 0.6 tons/yr

Solids removal in FET (F037): (2.4 tons/yr solids in influent

wastewater) x (0.5 FET solids removal
efficiency) = 1.2 tons/yr solids settling
in FET

FO037 sludge from FET clean out: (1.2 tons/vr solids settling in FET) /
(0.2 fraction of solids in FET sludge'?) =
6 tons/yr FO037 sludge from FET clean out

Solids in FET effluent wastewater: (2.4 tons/yr solids in influent wastewater
- 1.2 tons/yr solids settling in FET) =
1.2 tons/yr solids in effluent wastewater

Amourt of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'S

Solids ioading of refirery: (12 tons/yr KO51)/ 36,000 gallons/day =
0.000333

Sewer clean out amount: 0.000333 x 28 acres land area of refinery
’ x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refiinery) =
1.34 tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 66

Daza sources available:

Petroleum refinery visits/voluntary submission

ardous Waste Treatment, Storage, Disposal,

_x National Survey of Haz
ties (TSDR survey)

and Recycling Facili
x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardcus waste data base
X Pe:rqleuz refinery data base (PRDB)
Yo-migration petitions
Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did ro:
provide more recent data.

F037 and FO38 waste estimates:

FO37 (routine) = 12 tons/yr



Pacility ¥ 66

Crude capacity: 7,000 barrels/day’
Wastewater flow: 140,000 gallons/day?
K waste genevration:
K048: 1 tons/year?
KOS51: 0.2 tons/year?

Assumptions:
Facility Group &*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight$

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight’

API separator solids remowval efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): 50 percent’

FET solid removal efficiency: ’ 50 percent?

DAF oil removal efficiency: 85 percent®

DAF solid removal efficiency: 50 percent®

Slop oil emulsion solids (KO49) was not reported in TSDR surveyv or PRD3;
therefore, an estimated K049 quantity of 10 tons/vr was based on 1.38 metric
tous/yr (or 1.52 tons/yr) per 1,000 barrels/day®

Estimation:

Solids in the APl sludge (K051): (0.2 x 0 tons/yr) = 0.04 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 10 tons/vyr) - 1.2
tons/yr
Solids removed in the APl separator: 0.04 tons/vr + 1.2 tons/yr = 1.24
tons/yr

Solids in API influent wastewater: (l1.24 tons/yr) / (0.5 API solids removal
eff.) -~ 2.48 tons/yr

Solids in API effluent wastewater: 2.48 tons/yr - 1.24 tons/yr = 1.24 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 10 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 10.4 tons/yr

0il in API skimming: 10.4 tons/yr x 0.5 = 5.2 tons/yr

0il in API1 sludge (KO0S51): (0.15 x 0 tons/yr) = 0.03 tons/yr

0il removed in the API separator: 5.2 tons/yr + 0.03 tons/yr = 5.23 tons/yr

0il in API influent wastewater: 5.23 tons/yr) / (0.75 API oil removal

eff.) « 7 tons/yr
0il in API effluent wastewater: 7 tons/yr - 5.23 tons/yr = 1.77 tons/yr

Solids in FET influent wastewater: (2.48 tons/yr solids in effluent
wastewater) / (1.0 - 0.5 fraction of
solids settling based on 30 min. residence
time) = 4.96 tons/yr solids in influent
wastewater



Solids removal in FET (F037):

F037 sludge from FET clean out:

4.96 tons/vr solids in influent wastewater
- 2.48 solids in FET effluent wastewater =
2.48 tons/yr solids settling in FET

(2.48 tons/vr solids settling in FET) /
(0.2 fraction of solids in FET sludge'?) =
12.4 tons/yr FO037 sludge frem FET clean
out

Cil in DAF float (K048): (1.77 tons. wr) x (0.85 DAF oil rermoval
efficiency) = 1.5 tons/yr

Solid {n DAF float (KO048): (1.24

tons/y¥r) x (0.5 removal efficiency) =

0.62 tons/ vr

0il in DAF effluent wastewater:

Solids fn DAT effluent wastewater:

(1.77 tons/yr) - (1.5 oil removed by DAF
float = 0.27 tons/xyr

(1.24 tons/vr influent solids) - 0.62
tons/yr rercoved by DAF float = 0.€2
tons/vr

Amount of F037 sludge frox annual rcfinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!

Solids loading of refinery:

Sewer clean out arount:

(1 cons/vr K048 + 10 tons/yr KO49)/
140,000 gallons/day = 0.00008

0.00008 x 22 acres land area of refinery
x 143.7 tons/(vr/acre) (for solids loading
of 1.0 calculated from krown refinery) =
0.25 tons/yr
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P037 AND PO38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 67

Data sources available:

Basis

__ Petroleum refinery visits/voluntary submission

x National Survey of Hazardous War'e Treatment, Storage, Disposal

and Recvcling Facilities (TSDR survey)
National Survev of Hacardous Waste Generators
Biennial report/state reporting requirements

California hazardeus waste data base

. Petroleum refinerv lata bace (PRDB)

No-migration petiticns
Comments from the proposcd rule

Organic Toxicity Survey

for FO37 and F028 waste estimation:

EPA used data from the above sources because the refinery did rot
provide more recent data.

FO037 and F038 waste estimates:

FO37 (routine) = 132 tons/vr


http:Orgar.ic
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Pacility # 67

Crude capacity: 39,000 barrels/day‘
Wastewater flow: 270,000 gallons/day?

Assurptions:
Facility Group 4%

K049 composition: 40 percent water, 48 percent oil. and 12 percent solids by

weight®

1051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

APl separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 7S percent®

0il in the API skimming (to slop oil nystem): 50 percent”

FET solid removal efficiency: 50 percent?®

DAF oil reroval efficiency: §S percent®

DAF solid rexoval efficiencw: 50 percent®

DAF float (KO48) was not reported {n TSDR Survev or PRDB; therefore, an
estimated K048 quantity of 190 tons/»r was based on 3.6 metric tons/vr (or
3.97 tons/yr) per 1,000 barrels/day®.

Slop oil eculsion solids (KO-9) was not reported in TSDR survev or FRDB;
therefore, an estimated K049 gquantity of 73 tons/yr was based on 1.338 metric
toas/yr (or 1.32 tons/yr) per 1,000 harrels/dav8®

APl sludge (K051) was not reported §n TSDR Survey or PRDB; therefore. an
estimated K051 quantity of 116 tons/vr was based on 2.2 metric tons/vr (or
2.43 tons/yr) per 1,000 barrels/day®

Estimation:

Solids in the APl sludge (KC51): (0.2 x 116 zons/yr) = 23.2 tons/yr
Solids in the API skimring (removed as K049): (0.12 x 73 tons/yr) = 8.76
tons/yr
Solids removed in the APl separator: 23.2 tons/yr + 8.76 tons/yvr = 31.96
tons/yr
Solids in APl influent wastewater: (31.96 tons/yr) / (0.5 API solids removal
eff.) = 63.92 tons/yr
Solids in API effluent wastewater: 63.92 tons/yr - 31.96 tons/yr = 31.96

tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 73 tons/yr)

/ (1.0 - 0.5 oil in API skimming) = 75.92
: tons/yr .

0il in APl skimming: 75.92 tons/yr x 0.5 = 37.96 tons/yr

Oil in API sludge (KOS51): (0.15 x 116 tons/yr) = 17.4 tons/yr

0il removed in the APl separator: 37.96 tons/vr + 17.4 tons/yr = 55.36
tons/vr

Cil in API influent wastewater: 95.36 tonsyvr) / (0.75 API oil removal

wff.) = 73.8 tons/yr



0il in API effluent wastewaler:

Solids removal in FET (F037):

F037 sludge from FET clean out:

Soiids in FET effluent wastewater:

73.8 tons/yr - 55.36 tons/yr = 18 44
tons/yr

(32 tons/yr solids in influent wastewater)
X (0.5 FET solids removal efficiency) = 16
tons/yr solids settling in FET

(16 tons/yr solids settling in FET) / (0.2
fraction of solids in FET siudge') = £0
tons/yr FO37 sludge from FET clean out

(32 tors/yr solids in influent wastewater
- 16 tons/yr solids settling in FET) ~ 16
tons/yr solids in effluent wastewater

0il in DAF float (KO04S): (18 tons/yr) x (0.85 DAF oil remowval efficiency)
- 15 tons/yr

Solid in DAF float (KQ48): (16 tons/yr) x (0.5 removal efficiency) - 8
tons/ vr

0il in DAF effluent wastewater

Solids in DAF effluent wastewater:

Solirds removal in FET (FO037):
F037 sludge from FET clean out.

Solids in FET effluent wastewater:

(18 tons/yr) - (15 oil remowved by DAF
float = 3 tons/yr

(16 tons/yr influent solids) - 8 tons/yr
removed by DAF float = 8 tons/vr

(8 tons/yr solids in influent wastewater)
x (0.5 FET solids removal efficiency) = 4
tons/vr solids settling in FET

(4 tons/yr solids settling in FET) / (0.2
fraction of solids in FET sludge'?) - 20
tons/yr FO037 sludge from FET clean out

(8 tons/yr solids in influent wastewater -
4 tons/yr solids settling in FET) = 4
tons/yr solids in effluent wastewater

Azount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known scwer clean out quantities):!®

Solids loading of refinery:

Sewer clean out -amoun::

(190 tons/yr K048 + 73 tons/yr K049 + 116
tons/yr K051)/ 270,000 gallons/day =
0.001404

0.001404 x 160 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) = 32.2 tons/vr
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P037 AND P028 WASTE CAPACITY ANALYSIS:
DATA TSE AND TRACKING SHEET

Facility #: 68

Data sources available:

Petroleum refineryv ~isits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recvcling Facilities (TSDR survey)

_X National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous werte data base

X Petroleum refinerv dats base (PRDB)
No-migration petitiors

Comments from the propoced rule

Organic Toxicity Surver

Basis for 037 and FO38 waste estimation:

EPA used data from the abcwve sources because the refinery did not
provide more recert data

FO37 and FO28 waste estimates:

FO37 (routine) = 22 tons/yr

FO38 (routine) =~ 40 teons/yr


http:Natior.al

Pacility # 68

Crude capacity: 18,300 bar
Wastewater flow: 40,000 gz
K waste generation:

KOs1:
Assumptions:

Facility Group &*

v049 composition: 40 percen:

rel
alle

s/dav!
ns/dayz

5 :nns/yoar2

water, %8 percent oil, and 12 percent solids by

weight®

¥0Z1 composition: 65 percen:z water, 19 percent oil, and 20 percent solids by
weight®

API separator solids removal efficicncy: S0 percent®

APl separator oil removal efficienay: 75 percent®

0il in the API skimming (o slop oil syntem): S0 percent’

FET solid removal efficienc::
IAF solid removal efficiency:

Slop oil emulsion solids (K5.9

50 percent®
S0 percent?®

) was not reported in TSDR survev or PRDB;

therefore, an estimated K048 quantity of 33 tons/yr was based on 1.18 metric

tons/yr (or 1.52 tons/yr) per

stimation:

1.000 barrels/dav®

Solids in the API sludge (KC51): (0.2 x 5 tons/yr) = 1 tons/vr
Solids in the API skimming (rezoved as ¥.049): (0.12 x 33 tons/yr) = 3.96
tons/yr
Solids removed in the API separator: 1 tens/yr + 3.96 tons/yr = 4.96
toas/yr

Solids in API influent wastewater: (4.96 tons/yr) / (0.5 APL solids removal

eff.) « 9.92 tons/yr

Solids in API effluent wastewater: 9.92 tons/vr - 4.96 vons/yr - 4.96 tons/yr

Quantity of API skimming:

0il in API skimming:
0il in API sludge (KO51):

(0.52 K049 water & solids content) x 33 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 34.32
tons/yr

34.32 tons/yr x 0.5 ~ 17.16 tons/yr

(0.15 x 5 tons/xyr) = 0.75 tons/yr

0il removed in the APl separator: 17.16 tons/yr + 0.75 tons/yr = 17.91
tons/yr

0il in API influent wastewater: 17.91 tons/yr) / (0.75 API oil removal
eff.) = 23.9 tons/yr

0il in API effluent wastewater: ©23.9 tons/vr - 17.91 tons/yr = 5.99
tons/yr

Solids removal in FET (FQ37}

(5 tons/yr solids in influent wastewater)
x (0.5 FET solids removal efficiency) -
2.5 tons/yr solids settling in FET



F037 sludge from FET clean out:

Solids in FET effluent wastewater:

(2.5 tons/vr solids settling in FET) /
(0.2 fraction of solids in FET sludge'?) =
12.5 tons/vr FO37 sludge from FET clean
aut

(5 tons/yr solids in influent wastewater -
2.5 tons/yr solids settling in FET) = 2.5
tons/yr solids in effluent wastewater

0il in IAF float (F038): (6 tons/yr) x (0.85 IAF oil removal efficiency)
= 5.1 tons/yr

Solid in IAF float (F038): (2.5

tons/yr) x (0.5 removal efficiency) = 1.3

tons/ yr

FO03€ sludge from IAF clean out:

0il in IAF effluent wastewater:

Solids in IAF effluent wastewzter:

(5.1 tons/vr solids settling -in IAF) /
(0.13 fraction of solids in IAF sludged) =
40 tons/vr F038 sludge from IAF clean out

(6 tons/yr) - (5.1 oil removed by IAF
float = 0.9 tons/yr

(2.5 tons/vr influent solids) - 1.3
tons/yr removed by IAF float = 1.2 tons/yvr

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):1

Solids loading of refinery:

Sewer clean out amount:

(33 tons/yvr K049 + 5 tons/yr K051)/
40,000 gallons/day = 0.00095

0.00095 x 73 acres land area of refinery
x 143.7 tons/{yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
9.97 tons/vr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility #: 69

Data sources svailsble:

__ Petroleum refinery wisfts/voluntary submission
Hazardous Waste Treatment, Storage, Disposal
ties (TSDR cirvevw)

National Survey of
and Recycling Faci

L«

_X Naticral Survey of Hazardous Waste Generatcrs
Biennial repori/state reporting regquiremencs
California hazardous waste data base
x_Petroleum refiner~ :ata base (PRD3)
No-migraticn petitions

Comrents from the yroponcd rule

Organic Toxicity Survey

Basis for F037 and F038 wasze cstimation:

EFA used data from the above sources becususe the refirery did nrot
provide more recent dzta.

FO27 and F038 waste estimates:

FO37 (routine) = 1.833 tons/yr
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FO37 AND PO38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 70

Daca sources available:

__ Petroleur refirerv visits/voluntary submission

_x National Survey of llazardous Waste Treatment, Storage, Disposal.

and Recvcling Facilities (TSDR survew)
National Survev of Hazardous Waste Generators
Biennial report/state reporting requirements

California hazardous waste data base

_x Petroleur refinerv data base (PRDB)

No-pigration petitions
Comments from the proposed rule

Crganic Toxicity Survey

EPA used data from the above sources because the refinery did not

Basis for FO37 and FO38 waste estimarion:
provide more recent data.
FO37 and FOJ8 waste estimates:

FO317 (routine) = 80 :ons/yr



Pacility # 70

Crude capacity: 16,000 barrels /day’
Vastewater flow: 40,000 gallons/dax?

K waste generation:
K048: 76 tons/year?
KOSL: 54 tons/year?

Facility Group &%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight’
K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®
APl separator solids removal efficiency: 50 percent®
API separator oil removal efficiency: 75 percent®
0il in the API skimming (o <lop ofl system): S0 percent’
CPI oil removal efficiency. §5 percent®
CPI solid removal efficiency: 70 percentd
DAF o0il removal efficiency: §5 percentb
DAF solid removal efficiercy: 50 percent®
FET solid removal efficiency: 50 percent®

~ Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB:
therefore, an estimated K049 quantity of 25 tons/yr was based on 1.38 metric
tonssyr (or 1.52 tons/yr) per 1.000 harrels/day®

Estigation:

Solids in the API sludge (KO31): (0.2 x 54 tons/yr) = 10.8 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 25 tons/yvr) = 3
tons/yr
Solids removed in the APl separator: 10.8 tons/yr + 3 tons/vr ~ 13.8
tons/yr

Soli¢ in APl influent wastewater: (13.8 tons/yr) / (0.5 API solids removal
eff.) = 27.6 tons/yr

Solids in APl effluent wastewater: 27.6 tons/yr - 13.8 tons/vr =~ 13.8 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 25 tons/yr)
. / (1.0 - 0.5 oil in API skimming) = 26 tons/yr

0il in API skimming: 26 tons/yr x 0.5 ~ 13 tons/yr

0il in API sludge (KOS!): (0.15 % 54 tons/yr) = 8.1 tons/yr

0il removed in the API separator: 13 tons/yr + 8.1 tons/yr = 21.1 tons/yr

0il in API influent wastewater: 21.1 tons/vyr) / (0.75 APl oil removal

eff.) = 28.1 tons/vr
Cil in APl effluent wastewater: 28.1 tons/yr - 21.1 tons,yr = 7 tons/vr
0il removal in CP1 (F037): (7 tons/yr oil in influent wastewater) X

(0.85 CPI oil removal efficiency'') = 6
tons/yr


http:efficier.cy

Solids removal in CPI (FO37):

FO37 sludge from CPl clean out:

0il in CPI effluent wastewater:

Solids 1n CPI effluent wastewater:

{

Solids removal in FET (F037):

FO37 sludge from FET clean out:

Solids in FET effluent wastewater:

(l4 tons/vr solids in influent wastewater)
x (0.7 CPI solids removal efficiency ') =
9.8 tons/yr :

(6 tons/yr solids settling in CPI + 9.8
tons/yr oil settling in CPI) / (0.35
fraction of solids and oil in CPI sludgeS)
~ 45 tons/yr FO37 sludge from CPI clean
out

(7 tons/yr oil in influent wastewater - 6

tons/vr oil removed by CPl) = 1 tons/vr

oil in effluent wastewater

(14 tons/yr solids in influent wastewater
9.8 tons/yr solids removed by CPI) = 4.2

tons/yr solids in effluent wastewater

(2.1 tons/yr solids in influent
wastewater) x (0.5 FET solids removal
efficiency) - 1 tons/yr solids settling in
FET

(1 tons/yr solids settling in FET) / (0.2
fraction of solids in FET sludgem) -5

" tons/yr F037 sludge from FET clean out

(2.1 tons/yr solids in-influent wastewater
- 1 tons/yr sclids settling in FET) = 1.1
tons/yr solids in effluent wastewater

Amount of FO37 sludge froe annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out qucmcities):’S

Solids loading of refinery:

Sewer clean out arount:

(76 tons/yr K048 + 25 tons/yr K049 + 54
tons/yr KOS51)/ 40,000 gallons/day =
0.003875

0.003875 x 546 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
30 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Data sources available:

Basis

for

Petroleum refinervy visits/voluntarv submission

National Survey of Hazardous wuste Treatment, Storage.

and Recycling Facilities (TSDR survev)
National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazer-inus waste data base
Petroleum refirerv data base (PRDE)
No-migration petitions

Corrents from the propused rule

Organic Toxicity Survey

FQ37 and F038 waste estimation:

Disposal,

EPA used data from the above sources because the refineryv did not
provide more recent data.

FO37 snd FO38 waste estimates:

FO3

7 (routine) - 433 tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 72

Data sources available:

Basis

Petroleun refinerv wisits/voluntary submission

National Survev of Hazardous Waste Treatment, Storage, DJisposal,
and Recvcling Facilities (TSDR survey)

National Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Pecroleun refinery <ata base (PRDB)
No-migration petitions

Coxments from the preposed rule

Organic Toxicity Survey

for FO037 arnd FO38 wasste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

FO37 (routine) = 543 tons/yr



Facility # 72

Crude capacity: 30,000 barrels/day'
Wastewater flow: 450,000 gallons/day?
K waste generation:

K049: 48 tons/_vcar2
KO31: 77 tons/year?
Assumptions:

Facility Group &*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weightd

K051 coxposition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

APl separator solids remcval efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to +.op oil system): 30 percent’

OWS oil removal efficiency: 75 percent®

OWS solid removal efficiency: 30 percentb

Escimation:

Solids in the API sludge (KO51): (0.2 x 77 tons/yr) = 15.4 tons/yr

Solids in the API skimming (reczoved as K049): (0.12 x 48 tons/yr) ~ 5.76

tons/yr
Solids remcved in the API separator: 15.4 tons/yr + 5.76 tons/>r = 21.16
tons/yr

Solids in API influent wastewater: (21.16 tons/vr) / (0.5 API solids removal
: i eff.) = 42.32 tons/yr
Solids in API effluent wastewater: 42.32 tons/vr - 21.16 tons/yr - 21.16

tons/yr
Quan® "ty of API skimming: (0.52 K049 water & solids content) x 48 tons/yr)
/ (1.0 - 0.5 oil in API skimming) - 49.92
tons/yr
0il in API skimming: 49.92 tons/yr x 0.5 = 24.96 tons/yr
0il in API sludge (KO51): (0.15 x 77 tons/yr) = 11.55 tons/yr
0il removed in the API separator: 24.96 tons/yr + 11.55 tons/yr = 36.51
tons/yr
0il in API influent wastewater: 36.51 tons/yvr) / (0.75 API oil removal
eff.) = 43.7 tons/yr
0il in API effluent wastewater: 48.7 tons/yr - 36.51 tons/yr = 12.19
tons/yr
0il in OWS influent wastewater: (49 tons/yr oil in effluent wastewater) /

(1.0 - 0.75 oil removal efficiency ) = 196
tons/yr oil in influent wastewater

Solids in OWS influent wastewater: (42 tons/yr solids in effluent wastewater)
/ (1.0 - 0.5 solid removal efficiency ) =
84 tons/yr solids in influent wastewater



0il removal in OWS (F037): 196 tons/vr oil in influent wastewater -
49 oil in OWS effluent wastewater = 147
tons/yr oil settling in OWS

Solids remowval in OWS (F037): 84 tons/yr solids in influent wastewater -
42 solids in OWS effluent wastewater = 42
tons/yr solids settling in OWS

F037 sludge from OWS clean out: (147 tons/yr oil + 42 tons/yr solids
settling in OWS) / (0.35 fraction of oil
and solids in OWS sludge’) - 540 tons/yr
FO037 sludge from OWS clean out

Amount of F037 sludge from annual refinery scwer clean out (extrapolation
based on refineries with krown sewer clean out quantities):!s

Solids loading of refirery: (68 tons/yr K049 + 77 tons/yr KO51)/
450,000 gallons/day = 0.000278

Sewer clean out amoun:’ 0.000278 x 106 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinerv) = 4.23 tons/yvr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SKEET

Facility #: 73

Data sources available:

Pecroleum refirery wisits/voluntary subzission

National Survey of Hazardous Waste Treziment, Storage, Disposzl
and Recycling Facilities (TSDR survey)

% National Survey of Kaczardous Waste Generators

Biennial report/state reporting requirezents
California hazard-.s waste data base
Petroleur refinerv data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and FO28 waste estimation:

FO37

EPA used data frox the above sources because the refinery did not
provide more recent cdata.

and FO38% waste estimates:

FO037 (routine) =~ 208 tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

4

Facility #: 74

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x National Survev of Harzardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hatardous Waste Generators
Biernial report/state reporting requirerents
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FQ37 and F03S waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

F037 (routine) = 1,300 tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 75

Data sources available:

.

Petroleur refinerv wisits/voluntary sudbmission

_x National Survey of Eszardous Waste Treatment, Storage. Disposal
and Recvcling Facilities (TLDR surves)

ardourn Waste Generators

_x National Survey ol
Biennial reporz/state reporting requirements
California hazardous waste data base

Petroleum refinerv «.ta basr (PRDB)

3

No-migration petitions
Comments from the proposcd rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimatfon:

EPA used data froe the sbove wisrces because the refinery did not
provide more recent data.

FG37 .ind Fp38 waste esticales:

FO37 (routine) = 352 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #:76

Data sources available:

Petroleum refinery visits/voluntary submission

_Xx National Survey of Hazardous Waste Treatment, Storage., Disposal.
and Recycling Facilities (TSDR survey) :

_x National Survey of Hazarcdous Waste Generators
Biennial report/state repor:ting requirements
California hazardsis waste data base

;5 Petroleum refinery cdata base (PRDB)
No-iigration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estimates:

F037 (routine) = 445 tons/vr

F038 (routine) = 150 tons/vyr



P037 AND P0368 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 77

Data sources available:

Basis

Petroleum refinery visits/voluntary submission

: National Survey of Hazardous Waiste Treatment, Storage,

and Recycling Facilities (TSDR survey)

National Survey of Hazardous Waste Generators

-Biennial report/state reporting recuirements

s waste data base

Californié hazard
Petroleur refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for F037 and F038 waste estimation:

FO037 and F038 waste estimates:

F037 (routine) = 3,259 tons/yr

Disposal,

EPA used data from the above sources because the refinery did not
provide mcre recent data.
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Pacility # 77

Crude capacity: 71,000 barrels/day’
Vastewater flow: 200,000 gallons/day?
XK waste generation:
K048: 735 tons/year?
KOS1: 367 tons/yecar?

Assumptions:
X

Facility Group 4

K049 composition: 40 percent water, 48 percert oil, and 12 percent solids by

weight®
K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
] weigh[s
API separator solids removal efficiency: S0 percent®
API separator oil removal efficiency: 75vpercen:6
Oil in the API skieming (to slop oil system): S0 percent’
OwS oil removal efficiency: 75 percent®
OWS solid removal efficiency: 50 percenc®
FET solid removal efficiency: 50 percent®
DAF oil removal efficiency: 85 percent®
DAF solid removal efficiency: 50 percent

Slep oil emulsion solids (K0.?) was not reported in TSDR survey or PRD3;
therefore, an estimated K049 quantity of 108 tons/vr was based on 1.38 metric
tons/yr (or 1.52 tens/yr) per 1,000 barrels/day®

Estimacion:

Solids in the API sludge (XK031l): (0.2 x 367 tons/yr) = 73.4 tons/yr
Solids in the API skimning (removed as K049): (0.12 x 108 tons/yr) ~ 12.96
tons/vr
Solids removed in the API separator: 73.4 tors,/vr + 12.96 tons/yr = 86.36
tons/yr

Solids in API 'influent wastewater: (86.36 tons/yr) / (0.5 API solids removal
eff.) = 172.72 tons/vr
Solids in APl effluent wastewater: 172.72 tons/yr - 86.36 tons/yr = 86.36
" tons/yr

Quantity of API skimming: (0.52 Y049 water & solids content) x 108
tons/yr) / (1.0 - 0.5 oil in API skimming) =
112.32 tons/yr

Oil in API skimming: 112.32 tons/yr x 0.5 = 56.16 tons/yr

0il in API sludge (KO51): = (0.15 x 367 tons/yr) =« 55.05 tons/yr

0il removed in the API separator: 56.16 tons/yr + 55.05 tons/yr - 111.21
tons/yr

011 in API influent wastewater: 111.21 tons/yr) / (0.75 API oil removal
cff.) =« 148.3 tons/yr

0il in APl effluent wastewater: 148.3 tons/yr - 111.21 tons/yr = 37.09

tons/yr
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Solids in FET influent wastewater: (173 tons/yr solids in effluent
wastewater) / (1.0 - 0.5 fraction of
solids settling based on 30 min.'0
residence time) ~ 346 tons/yr solids in
influent wastewater

Solids removal in FET (F037): 345 tons/vr solids in influent wastewater
173 solids in FET effluent wastewater =
173 tons/vr solids setcling in FET

F037 sludge from FET clean out (173 tons/vr solids settling in FET) /
(0.2 fraction of solids in FET sludzc'd) =
865 ton« vy F037 sludge from FET clean out

0il in OWS influent wastewater. (148 tons/yr oil in effluent wastewater) /
(1.0 - 0.75 oil removal cfficiencv ) « 392
tons/yr oil in influent wastewater

Solids in OWS influent wastewater: (346 tons/yr solids in ~2ffluent
wastewater) / (1.0 - 0.5 solid removal
efficiency ) = 692 tons/yr solids in
influent wastewater

0il removal in OWS (F037): 532 tons/vr oil in influent wastewater -
’ 148 0il in OWS effluent wastewater = 4.4
tons/yr oil settling in OWS

Solids removal in OWS (F037): 692 taons/yr solids in influent wastewater
- 346 solids in OWS effluent wastewater «
346 tons/yr solids settling in OWS

F037 sludge from OWS clean out. (4544 tons/vr oil + 346 tons/yr solids
settling in OWS) / (0.35 fraction of oil
and solids in OWS sludge®) = 2257 tors/yr
FO37 sludge from OWS clean out

0il in DAF float (KO048): ‘37 0% tons/yr) x (0.85 DAF oil remowval
efficiency) = 31.5 tons/yr
Solid in DAF float (KO048): ‘86.4 tons/yr) x (0.5 removal efficiency) =

%3.2 tons/ yr

Oil in DAF effluent wastewater: (37.09 tons/yr) - (31.5 oil removed by DAF
float = 5.56 tons/yr

Solids in DAF effluent wastewater: (856.4 tons/yr influent solids) - 43.2
tons/yr removed by DAF float = 43.2
tons/yr

toount of FO37 sludge from arnual vefinery sewer clean out (extrapolation
based on refineries with known wewer clean out quanti.ties):'IE

Solids loading of refinery: (735 tons/yr KO48 + 108 tons/yr KO4LY + 367
tons/yr KO51)/ 300,000 gallons/day =
0.004023



Sewer clean out amount: 0.004033 x 237 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculazed f{rom
known refinery) = 137 tons/yr
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Facilicy

P037 AND PQ38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

78

Dats sources available:

Petroleum refinery visits/voluntary subrission

« National Survey of Harzardous Waste Treatment, Storage,

and Recveling Facilities (TSDR survey)

¢ National Survey of Hazardous Waste (wenerators

Biennial report/state reporting requirements
California hazardous wrste data base
Petroleum refinerv data bare (PRDB)

No-zigration petitici.

Comments {rom the

Organic Toxicity Surwvew

EPA used data from the ahove rources because the refinery

Basis for F037 and FO8 waste extiration:
provide more recent dzta.
FO37 ard FO38 waste estimates:

037 (routine) - 103 fons vr

Disposal,

did not
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P037 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility #: 79

Data sources available:

__ Petroleum refinery visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal
and Recveling Facilities (TSDR survey)

_Xx National Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refiner~ ‘sta buse (PRD3B)
No-migration periticns

Comrents from the proposcd rule

Organic Toxicity Survey

Basis for 7037 and FO38 waste estimation:

EP~s used data from the above sources because the refinerv did not
provide more recent data.

F037 and F038 waste estigates:

F037 (routine) = 78 tons/yr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility :#: 80

Data_sources availsble:

Basis

Petroleum refinery visits/voluntary submission

_x National Surver of Hazardous Waste Treatment, Storage,

and Recycling Facilicies (TSDR survey)

« National Survey of Hazardous Waste Generators

Biennial repor:/state reporting requirements

California hazerdous waste data base

_x Petroleum refiner~ data baze (PRDB)

No-migration petitions
Comments from the proposed rule

Organic Toxicity Survey

for FO037 and FO3Ff waste estiration:

FO37 and FO38 waste estizazes:

FO037 (routine) = 2,657 tons/vr

Disposal,

EPA used data froz the above sources because the refinery did not
provide more recent data.



Facility # 80

Crude capacity: 4,700 barrels/day’ -
Wastewater flow: 15,000 gallons/day?

Facility Group 1%
Estimation:

Since most FO037 and FO38 wastes exhibit th. TC for benzene, refireries that
land dispose TC wastes also land disposc Fii7 and FO38 wastes. Because £PA has
not recefived rotification frox this refincery idenzifying land-based unics
(e.g., surface impoundments) accepting ncwly idencified TC wastes, EZPA assumes
that the surface impoundments have been closed and the functions of the
surface finpoundments have been replaced by tanks. EPA believes that tan
replacing surface impoundmenis would be cleaned ocut routinely to remove
accurulated sludges (which are considercd routinely generated F037 and FO38
wastes). Based on informatic:. provided {n the TC questionnaire, we estimated
the quantity of wastes generaied from thicse reutire tank cleanouts to be on an
average one-third as much as wastes genvrated from cleanout of surface
impoundments. Calculations for surface frpoundrent clearout (based on settling
of solids {in an impoundment that was cleaned out every five years on the
average) and for tank cleanouts (barted on the calculations for surface
impoundment cleanout) are presented helow.

ks

T
u

Quanzity of sludge generated from the turface impoundments that have been
closed:

Amount of F waste sludge from upstrcam turface izpoundment:

126,542 sq.ft avea of the surface impoundzent x 2 ft depth of the
sludge' x 63 lb/cu.fr densitv of the sludge= 15.944,292 lbs = 7,972 tons

uantity of sludge generated from tanks:
h g€ g

7.972 tons of surfoce impoundzent sludge x 1737 ~ 2,657 ton/yr of tank
sludge.
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 81

Data sources available:

Petroleum refinerw visits/voluntary submission

_X National Survey cf Hazardous Waste Treatment, Storage, Disposal
and Recycling Fecilities (TSDR survey)

x National Survev cf Hazardous Waste Generators
Biennial report,siate rcporting requirements
California hazarious waste data base

_X Petroleum refinerv data base (PRDB)
No-migration petizlons

Conrents from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO3E wzsze estimation:

EPA used data froz the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estirmztes:

FO37 (routine) = 122 tons/vr



Pacility # 61

Crude capacity: 153,000 barrels/dav!
Wastewater flow: 3,530,000 gallons/day?
K waste generation:

K051: 31 tons/year?

Assumptions:

0WS oil removal efficiency: 75 percent®
OWS solid removal efficiency: S0 percent®
FET solid removal efficiency: S0 percent?

Facility Group 2¢

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight?

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

APl separator solids removal efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

Cil in the API skimming (2o slop oil svystem): 50 percent’

Slop oil emulsion solids (KOi?) was not reported in TSDR survev or PRD3;
therefore, an estimated K049 quantity of 233 tons/yr was based on 1.3$ rmetric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/da::S

Estimation;

FO37 waste generated by OWS i{s 31 tons/vr

Solids {r the OWS sludge (F037): (0.2 x 31 tons/yr) = 6.2 tons/vyr

Solids in the OWS skimring (removed as K049): (0.12 x 233 tons/yr) = 27.96
tons/yr

Solids removed in the OWS : 6.2 tons/yr + 27.96 tons/yr = 34.16 tons/yr

Solids in OWS influent wastewater: (34.16 tons/vr) / (0.5 OWS solids removal
eff ) - 68.32 tons/yr )
Solids in OWS effluent wastewater: 68.32 tons/yr - 34.16 tons/yr = 34.16
tons/yr
Quantity of OWS skimming: (0.52 K049 water & solids content) x 233
tons/yr) / (1.0 - 0.5 oil in OWS skimming) =~
242.32 tons/yr

0il in OWS skimming: 242.32 tons/yr x 0.5 = 121.16 tons/yr

0il in OWS sludje (KOS1): (0.15 x 31 tons/yr) = 4.65 tons/yr

0il removed in the OWS : 121.16 tons/yr + 4.65 tons/yr = 125.81 tons/yr

0il in OWS influent wastewater: 125.81 tons/yr) / (0.75 OWS oil removal
eff. ) = 167.7 tons/yr

0il in OUS effluent wastewater: 167.7 tons/yr - 125.81 tons/yr = 41.89

tons/yr



Solids removal in FET (F037): (34 tons/vr solids in influent wastewacer)
X (0.5 FET solids removal efficiency) - 17
tons/yr solids settling in FET

F037 sludge frox FET clean out: (17 tons/vr solids settling in FET) / (0.2
fraction of solids in FET sludge') =~ 85
tons/yr FO37 sludge from FET clean out

Solids in FET effluent wastewater: (34 tons/vr solids in influent in effluent
wastewater

Amount of FO37 sludge fromw annual refinery sewer clean out (extrapolaticn
based on refineries with krown sewer clean out quantities):'®

Solids loading of refinery: (233 tons/yr X049 + 31 tons/vr K031}/
3,530,000 gallons/day = 0.00C0075

Sewer clean out amount: 0.000075 x 310 ascres land area of
refinery x 133.7 tons/(vr/acvre) (for
solids lo. f 1.0 calculated from

= 5.50 tons/yvr
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F037 AND FP038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Data sources available:

Basis

Petroleum refinerv visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage. Disposal,
and Recycling Faciiities (TSDR survew)

Rational Survey of Hazardous Waste Cererators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleum refinerv ..ta hase (PRDB)
No-migration peti:ions

Comments from the proposed rule

Organic Toxicity Survey

for 037 and F038 wsste estimation:

EPA used data from tl.e above sources because the refinery did not
provide more recent data.

FO37 ard F038 waste estimazes:

FC.

7 (routine) = 24 torns/yr



Pacility # 82

Crude capacitv: 10,000 barre.s/day’

Wastewater flow: 30,000 gallcns/dayz

Assumptions:

Facility Group &

FO37 generation rate of 21 tems/yr by CPl s estimated based on 1.3$ retric
tons/vr per 1,000 b/sd of ref:nery capaciiy®

Arourt of F037 sludge frox arnual refinery sewer clean out (extrapolation
based on refineries with krncwr sewer clean out quantities): !’

Solids loading of refir.zrw: ( 21 tons/yr KOS1)/ 30,000 gallens/day =
0.0007
Sewer clean out amount- 0.0007 x 29 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading
of 1.0 caleculated from known refinery) -
2.92 tons/yr
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F037 AND F03B WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Data sources availsble:

Petrcleum refinery visits/voluntary submission

X National Survey of Hazardous Waste Treatment, Storage. Disposal
and Recvcling Faciiities (TSDR survey)

_X National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_X Petroleum refinery d.ta base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO38 wzs:e estimation:

EPA used data from the above sources because the refinery cid not
provide more recent cdata.

FO037 and FCJ8 waste estimates:

FO37 (routine) = 6 tons/vr



P037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #i: 84

Daza sources available:

Petroleum refirery wisits/voluntary stbmissicn

X National Survey of Hazardous Waste Treatment, Storage, Disposal,
ard Recyeling Facilities (TSDR survey)

x National Surwvex of Hazardous W..
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleur refinery data base (PRD3)
No-migration pe:.-ions

Cozments from the proposed rule

X Organic Toxicity Survey

Basis for FO037 and FO38 waste estimation:

EPA used data fror tre .above sources because the refinery did not
provide more recent data.

FO037 and FOJ8 waste estizates:

F037 (routine) =« 1.647 tons/yr
FO38 (routine) = 5.348 tons/yr
F037 (surface impoundzents) = 0 tons (7/92 - 12/92)
FO37 (surface impoundzents) - 0 tons (1793 - 12/93)

FO037 (surface impoundments) - 0 tons (1794 - 6/94)
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Pacility # 84

Crude capacity: 167,000 barrels/day!

Wastewater flow: 1,150,000 gallcns/day2

K waste generation:
K0L8: 14,748 tons/_\‘ear3
v0.9:. 187 tons/year3
£G3i: 6S5 tons/year3

Assumptions:
Facility Group 5*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight®

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

APl separator solids remova! ¢ fficiency: 50 percent®

APl separator oil removal efiiciency: 75 percent6

CP1 separator solids reroval efficiency: 70 percent®

CPI separator oil removal efficiency: 35 percent®

DAF unit solids removal efficiency: 350 percent®

DAF unit oil removal efficiency: 85 percent®

IAF unit solids removal efficiency: 50 percent®

IAF unit oil removal efficiency: 85 percentt

0il in API and CPI skimring (to slop oil system): 85 percent’

This facility has a CPl separator but has been reporting CPI sludge as K051
which is API sludge. For the purpose of this capacity analysis, the CPI
sludge is considered an FC37 waste.

This facility has a IAF unit but has been reporting IAF sludge as K048, which
is DAF sludge. For the purpose of this capacity analysis, the IAF sludge is
conside: :d an FO37 waste.

Estiwation:

The 685 tons of KOS! waste reported i{n the TSDR Survey includes wastes from .
both the API separator and CPl separator (these two unit are in parallel).

The following estimation assumes that the wastewater is split evenly between

the CPI separator and APl separator. The APl separator, therefore, generates

277 tons/yr of K048 sludge and the CPI separator generates 408 tons/yr of F037

sludge (the sum of API and CPI sludge quantities is 685 tons/yr). The

difference in sludge quantities generated is due to differences in API and CPI

separator efficiencies,

The 14,748 tons of K048 waste reported in the TSDR Survey includes floats from
both the DAF and IAF units (these two unit are in parallel). The estimation
above indicates that the DiF urit agcounts for 62 percent (or 9,200 tons) of
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the total float quantity and the IAF unit accounts for 38 percent (or 5,348
tors) of the float quantity. The DAF unit generates more float than the I[AF
unit because solids and oil in the DAF influent (or API effluent) is higher
than solids and oil in the I1AF influent (or CPI effluent).

Amount of FO37 sludge frox annual refinery sewer clean out (extrapolation

based on rcfineries with known scwer clean out quantities):’

Snlids loading of refinery: (14,748 tons‘vr K048 + 187 tons/vr R049 +
645 tens/vr KO31)/ 1,150,000 gallons/day =
N.01358

Sewer clean out amount: 01358 x 633 acres land avea of refinerv
7z 143.7 tons/(vr/acre) (for solids loading
of 1.0 calculated from known refinery) =
1,239 tons/~r

The amount of ¥037 (routine) waste reported is the sum of the sludge
from the annual refinery sex-tr clean out and the sludge generated by the CPI
separator.

This refinery submitted dsta §n the Organic TC Questiounnaire on when
surface impoundment(s) would be cleaned out and closed (or retrofitted) and
the amount of wastes that would be cleancd out. Using this informatien. the
EPA was able to determire the quantity of FC37 and FO38 wastes removed form
surface impoundment(s) during the tinmn periods listed below:

July 1, 1922 . Dec. 31, 1992: O tons
Jan. 1. 1993 - Der. 31, 1093: 0 tons
Jan. 1. 1994 - June 30, 1994 0 on
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PO37 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 85

Data sources available:

Petroleum refiners wisits/voluntary submission

National Surve

¥ of Hazardous Waste Treatment, Storage. Disposal,
and Recycling racz

ilities (TSLR survey)

X National Survex of Hatardous Waste Generators
Biennial repori/siate reporting requirements
California hazard:zus waste data base

x Petroleum refiner~ data base (PRDB)
No-migration petitions

Comrents from the proposed rule

X Organic Toxicity Survey

Basis for F037 ard F038 waszte estimation:

EPA used data frox the above tources because the refirery did not
provide more recer: cata.

FO037 ~nd F038 waste estitz:ias:

F037 (routine) = 19.13! tons/vr
FO37 (surface icpoudzents) = 0 tons (7/92 - 12/92)
FO37 (surface icpoundzents) = 500 tons (1793 - 12/93)

FO037 (surface ippoungzents) - 10,500 tons (1/%4 - 6/94)



Faclility # 85 .

Crude capacity: 115,670 barrels/day’
Wastewater flow: 1.301.020 gallons/day?
K waste generation:
£048:  68.340 tons/vear3
KOS1l:  6.384 tons/vears

Assurptions:

Facilitv Group *

CPI sludge composition: 65 percent water, 15 percent oil, and 20 percent
solids bv weight®

CPI separator solids removal efficiency: 70 percent?®

CPI separator oil remowval efficiency: §5 percent®

DAF unit solids removal efficiency: S0 percent®

DAF unit oil removal efficiency: 85 percent®

This facility has a CPI separator but has been reporting CPI sludge as KOS1,
which is APl sludge. For the purpose of this capacicy analysis, the CPI
sludge is considerced an FO37 waste.

Estimation:

CPI sludge (F037) was reported as K051 in the TSDR Survey. The amount
reported was 6,384 tons.

Solids in the CPI sludge (F037): (0.2 % 6,384 tons/yr) = 1,276.8 tons/vr

Solids in CPI influent wastewater: (1,276.8 tens/yr) / (0.7 CPI solids
removal eff.) - 1,824 tons/yvr

Solids in CPI effluent wastewater: 1,824 tons/yr - 1,276.8 tons/yr = 547.2

tons/yr

0il in CPI sludge (F027): (0.15 %t 6,384 tons/yr) = 957.6 touns/yr

0il in CPI influent wastewater: (957.6 tons/vr) / (0.85 CPI oil removal
eff.) = 1,126.6 tons/vr

0il in CP1 effluent wastewater: 1,126 .6 tens/vr - 957.6 tons/yr = 169
tons/yvr

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'s

Solids loading cf refinery: (68,340 tons/yr KO48 + 6,384 tons/yr
K051)/ 1,301,000 gallons/day = 0.05744

Scwer clean out arount: 0.05744 X 472 acres land area of refinery
% 143.7 tons/(v¥r/acre) (for solids loadirg
of 1.0 calculated from known refinery) =~
3.896 tons/yr

This refirery submitted data in the Organic TC Questiornaire on when
surface impoundment(s) would be clvanced out and closecd (or retrofitted) and
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the amount of wastes that would be cleaned out. Using this information, the
EPA was able to determire the quantity of F037 and F038 wastes removed form
surface impoundment(s) during the time periods listed below:

July 1, 1992 . Dec. 31, 1992 = 0 tons
Jan. 1, 1993 . Dec. 31, 1993 =~ 500 tons
Jan. 1, 1994 - June 20, 1994 - 10,500 tons
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilitv #: 86

Data_sources awvailable:

Basis

Petroleun refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal

" and Recycling Facilities (TSDR survey)

National Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleum refirery data base (PRDR)
No-migration petitions

Comrents from the proposed rule

Organic Toxicity Survey

for FO037 and FO038 waste estimation: .

EPA used data from the above sources because the refinery did not
provide more recen:t data.

FO37 a-? FO38 waste estimates:

FO37 (routine) = 36 tons/vr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 87

Data sources available:

Petroleum refinerv visits/voluntary submission

tational Survev of Hactardous Waste Treatment, Storage. Disposal
and Recycling Faecilities (TSDR survey)

_x National Survey of Hacardous Waste Cencrators
Biennial report/state reporting requivements
California hazardeus waste data base

x Petroleum refinery data base (PRDB)

No-migration petitions

Comrents frorw the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO28 waste estimation:

EFA used data from the above sources because the refirery did not
provide more recent data.

FO37 und -F038 waste esticates:

F037 (routine) = 10 tons/vr



Pacility # 87

Crude capacitv: 8.500 barrels/dav’

Wastewater flow:

¥ waste generation:

KO51: 1 ton

Assurptions:

Facility Group 3*

KO51 composition: 65 percent water,

weight$

APl separator solids removal efficie
APl separator oil removal efficiency
CPI separator solids removal efficie

CPI separator oil removal efficiency:

Estimation:

Solids
Solids
Solids
0il in
0il in

0il in
Solids

Solids

0il in

in AP1 sludge (KO51): .0.2 x
in API influent wastewater:

in APl effluent wastewater:
API sludge (KOS1): (0.15

API influent wastewater:

APl effluent wastewater:
in CPI influent wastewater:

removal in CPI (F037):

CPI influenz wastewater:

0il removal in CEI (F037):

F037 CPI separator sludge:

30,000 gallons/day?

s,/y(-nr2

15 perceat oil, and 20 percent solids by

ney: 50 percent®
: 75 percent®
ney: 70 percent®

85 percent®

1 tons/yr) = 0.2 tons/yr
(0.2 tons/vr) / (0.5 API sclids reroval
cff.) = 0.4 tons/yvr
0.4 tons/yr - 0.2 tons/yr = 0.2 tons/vr
% 1 tons/yr) = 0.15 tons/yr

(0.15 tons/yr) / (0.75 API oil removal
cff.) = 0.2 tens/yr
0.2 tons/yr - 0.15 tons/yr ~ 0.05 tons/vr
(0.4 tons/yr solids in CPI effluent
wastewater) / (1.0 - 0.7 fraction of
solfds removed by CPI) = 1.3 tons/vr
solids in influent wastewater
1.3 tons/yr solids in influent wastewater
- 0.4 solids in CPI effluent wastewater =
0.9 tons/yr solids removed by CPI
separator
0.2 tons/yr oil in API influent / (1 -
0.85 fraction of oil removed by CPI) =~ 1.3
tons/yr

1.3 tons/yr x 0.85 CPI oil removal eff. =
1.1 tons/yr
(0.9 tons/yr solids + 1.1 tons/yr oil) /
(0.35 fraction of solids and oil in CPI
sludge) = 5.7 tons/yr

The CFl separator that is parallel with the CPI-API loop receives that same
cowposition wastewater as the CPl separator in the CPI-API loop. Assuming
that wastewater flow is distributed evenly between the CPI separators, the CPI

<

separator that is parallel with the CPI-API loop also generates £.7 tons/vr of
F037 sludge.



Since most FO37 and FO3J8 wastes exiibit the TC for benzene, refineries that
land dispose TC wastes also land dispose FO037 and FO38 wastes. Because IPA has
not received notification frox this refinerv identifyving land-based units
(e.g.. surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have been closed and the functions of the
surface impoundments have been rveplaced by tanks. EPA believes that tanks
replacing surface impoundrents would be cleaned out routinely to remove
accurulated sludges (which are considered routinely generated FO037 and
wastes). Based on information provided in the TC questionnaire, we esti &
the qiantity of wastes generazed from these routine tank cleanouts to be on an
average one-third as much as wa.tes generate.! from cleanout of surface A
impoundments. Calculations for <urface impoundment cleanout (based on settling
of solids in an impoundrent that was cleaned out every five vears on the
average) and for tark cleanouts (based on the calculations for surface
impoundment cleanout) are prescunted below,

Quantity of sludge generated {rom the surface impoundments that have been
closed:

The cil and solids compositiorn of wastewaters entering the downstiream
impourdment is the average oil and solids composition of wastewaters from the
CPI-AFl loop and from the CPl :ucparator:

(0.2 tons/vr solids in APl effluent + 0.4 tons/vr solids in CPI effiuecnt) / 2
= 0.3 tons/yr solids in impeurdrent influent wastewater

(0.05 tons/yr oil in API efficent + 0.2 tons/vr oil in CPIl effluent) / 2 =
0.13 tons/yr oil in impouncment influent wastewater

(0.3 tons/yr solids + 0.13 tons/vr oil) / (0.35 fraction of solids and oil in
impoundment sludge) = 1.2 tens/vr

Quantity of sludge generated from tanks:
1 tons of surface impoundren:t sludge x 17377 = 0 ton/yr of tark sludge.

Amount ot FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quarztities):"5

Solids loading of refirery: (1 ton/yr KO51)/ 30,000 gallons/day =
0.00003
Sewer clean out amount: 0.00003 x 28 acres land area of refinery x

143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinerv) =
0.1 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 88

Data sources available:

Basis

Petroleum refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage,

and Recycling Facilities (TSDR survey)
National Survey of Harardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleun refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and F038 waste estimation:

Disposal,

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 ard (038 waste estimates:

F037 (routine) = 22,460 tons/yr

FO38 (routine) = 31,220 tons/yr



PO37 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility ¢: 39

Data sources available:

Petroleun vefirerw visits wvoluntary submission

X National Survey of Hazardous Waste Treatment, Stovage. Disposal
and Recycling Facilities (TSDR survey)

_x National Survey ol Hazardous Waste Generators
Biennial report/szate veperting requirements
California hazardous waste data base

X Petroleum refirery Jaza base (PRDB)

No-migration petitions

Comments from the greposed rule

Organic Toxicity Survey

Basis for F037 and FO38 was:te estimation:

EPA used data from the above sources because the refinery did not
provide more recent 2aza.

FO37 anA FN3E waste estimates:

F037 (routinc) = 20 zons/vr



Pacility # 89

Crude capacity: 6,300 barreis/day’
Wastewater flow: 720,000 callons/dav?
Assumptions:

Facility Group &%

K049 composition: 40 percen: water, %% percent oil, and 12 percent solids bv
P P P b

weight®

KOS1 composition: 65 percent water, 13 percent oil, and 20 percent solids by
weight®

CPI separator solids removal e¢fficiency: 70 percent®

CPI separator oil removal efficiency: 85 percent®

FET solid removal efficiency: 50 percent?®

The F037 waste quantity from TPl separators in parallel was not reported in
TSDR Survey or PRDB; therefcr. . an estimated FO37 quantity of 15 tons/vr was
based on 2.2 metric tons/yr ior 2.4 tonz/vr) per 1,000 barrels/dav®

Slop o0il ewulsion solids (K049) quantitv was not reported in TSDR Survev or
PRDB; therefore, an estimated K049 quarntity of 10 tons/yr was based on 1.38

metric tons/vr (or 1.52 tons/vr) per 1,050 barrels/day®

Assuming the CPI separators in parallel receive the same quantity of
wastewater influent, the F037 sludge swttling in the FET after the CPI
separators is calculated as follows:

Solids in the CPI sludge (F037): (0.2 x 15 tons/yr) = 3 tons/yr
Solids in the CPI skimming (removed as rf49): (0.12 x 10 tons/yr) =~ 1.2
) tons/yr
Solids removed in the CPl separator: 3 tons/yr + 1.2 tons/yr = 4.2
tons/yr

Solids in CPl influent wastewater: (4.2 tons/yr) / (0.7 CPI solids removal
cff.) = 6 tons/vr
Solids ir CPI effluent wastewater: 4 tens/yr - 4.2 tons/yr = 1.8 tons/yr
Solids removal in FET (F037): f{1.€ tons/yr solids in influent
wastewater) x (0.5 FET solids removal
sced on settling time calculations?) =
0.9 tons/yr solids settling in FET
Solids in FET effluent wastewater: (1.2 tons/yr solids in influent wastewater
- 6.9 tons/yr solids settling in FET) =
0.9 tons/yr solids in effluent wastewater
F037 sludge from FET clearn out: (0.9 tons/yr solids settling in FET) /
(6.2 fraction of solids in FET sludge'®) =
«.%5 tons/yr F037 sludge from FET clean out



Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer c¢lean out qqanticies):15

Solids loading of refirerv: (10 tons/yr K049)/ 720.000 gallons/day =
0.00001389

0.00001389 x 21 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) - O tons/yr

Sewer clean out amount:
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PO37 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility #: 90

Data sources availsable:

Basis

Petroleum refinerv visits/voluntary submission

National Survev of Hazardous Waste Treatment, Storage, Disposal.

" and Recveling Facilities (TSDR survey)

National Survey of Hacardous Waste Cererators
Biennial report/state reporting requirements
California hazardcus waste data base
Petroleum refinerv data hase (PRDB)
No-migration petizi-ns

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and F038 waste estimation:

EPA used data from the above sources because the refinery did nct
provide wore recent data.

FO37 and F038 waste estimzzes:

FO37 (routine) = 329 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility di: 91

Data sources available:

Basis

for

Petroleum refinerv visits/voluntary submission

National Survey c¢f Hazardous Waste Treatment, Storage.
and Recycling Facilities (TSDR survey)

National Survey ¢f Hazardous Waste Cenerators
Biennial reportsstate rcportisg requirements
California hazardous waste data base
Fetroleum refiner data base (FRDB)
No-migration petiiions

Comments from the proposed rule

Organic Toxicity Survey

FO037 and FO38 wzste estimation:

FO037

Disposal,

EPA used data from the above sources because the refirery did not
provide more recent data.

and FO38 waste estimates:

FO37 (routine) = 22 :ons/vv

FO38 (routine) = 4 ona/yr


http:icion.11

Pacility # 91

Crude capacity: 25,000 barrels/day’
Wastewater flow: 40,000 gallons/day?

K waste generation:
’ K0S1: 13 tons/year?

Assurptions:
Facility Group 1%

KU49 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weights

KC31 composition: 65 percent water, i5 percent oil, and 20 percent solids by
weight$

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percenz®

API separator solids removal efficiency: 70 percent®

API separator oil removel efficiency: 85 percent®

0il in the API skimming (to slop oil system): 50 percent’

Slop oil emulsion solids (KU-%) quantity was not reported in TSDR Survey or
PRD3; therefore, an estimated K049 quantity of 38 tons/yr was based on 1.38
metric tons/yr (or 1.52 tons/vr) per 1,000 barrels/day8

Estimation:

Solids in the API sludge (K051): (0.2 x 13 rons/yr) = 2.6 tons/yr
Solids in the API skimring (removed as K049): (0.12 x 38 tons/yr) = 4.6
tons/yr
Solids removed in the API separator: 2.6 tons/yr + 4.6 tons/yr = 7.2
tons/yr

Solids in APl influent wastewater: (7.2 tons/yr) / (0.5 API solids removal
eff.) = 1l4.4 tons/yr

Solids in API effluent wastewater: 14.4 tons/yr - 7.2 tons/yr = 7.2 tons/yr

Quantity of APl skimming: (0.52 K049 water & solids content X 38 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 39.5 tons/yr

Oil in API skimming: 3¢.5 tons/yr x 0.5 = 19.8 tons/yr

0il in API sludge (KOS1): (0.15 x 13 tons/yr) = 2 tons/yr

0il removed in the API separator: 19.8 tons/yr + 2 tons/yr = 21.8 tomns/yr

0il in API influent wastewater: (21.8 tons/yr) / (0.75 API oil removal

eff.) = 29.1 tons/yr
0il in APl effluent wastewater: 29.1 tons/yr - 21.8 tons/yr = 7.3 tons/yr

Assuming that API effluent is split equally between a downstream API separator
(+2 APl separator) and a CPl separator (these separators are in parallel):

12 APl solids removal: (7.2 tons/yr / 2 x 0.5 API solids removal eff.) -~ 1.8

tons/yr
Solids in {2 API effluenc wastewater: (7.2 tons/yr / 2) - 1.8 tons/yr =
1.8 tons/yr
2 APl oil removal: (7.3 tons/yr / 2 x 0.75 API oil removal eff.) ~ 2.7

tons/yr



0il in #2 API effluent wastewater: (7.3 tons/vr / 2) - 2.7 tons/yr = 1.0
tons/yr

Low-rate aeration pond siudge (F032):

CP1 solids removal: 1 7.2 toms/vwy / 2 x 0.7 APl solids removal eff.) = 2.5
tons/yr
Solids in CPI effluent wastewater: (7.2 tons/vr / 2) - 2.5 tons/yr = 1.1
tons/yr
CPI oil remowval: (7.3 tons/vr / 2 x 0.83 AP[ oil removal eff.) = 3.1
rons/vr
0il in CPI effluent wastewater: (7.3 tons/vr / 2) - 3.1 tons/vr = 0.6
tons/vr
CPI sludge (F037) quantizwv: (2 > tons/vr solids + 3.1 tons/yr oil) / (0.35
fraction of solids and oil in CPI sludge) = 1¢
tons/vr

Since most F037 and FO2E8 wastes exhibit the TC for benzene., refineries that
land dispose TC wastes also land dispose FO037 and FO38 wastes. hecause EPA has
not received notification from this refinery identifying land-based units
(e.g.., surface impoundrenzs) accepting newly identified TC wastes. EPA assumes
that the surface impound:zn-s have been closed and the functions of the
surface impoundments have Zeen rejplaced by tanks. EPA believes that tanks
replacing surface impourzzents would be cleaned out routinely to remove
accurulated sludges (which are conuidered routinely generated F037 and FO38
wastes). Based on inforzezion provided in the TC questionnaire, we estimated
the quantity of wastes gererated from these routine tank cleanouts to be on an
average one-third as much as wasies generated from cleanout of surface
icpeundzents. Calculatiins for surface impoundment cleanout (based on settling
of solids in an impoundment thar was clcaned out every five vears on the
average) and for tank cleanouts (bascd on the calculations for surface
irpoundrent cleanout) are presented bclow.

Quantity of sludge generated from the surface impoundments that have been

closed:

FO33 low-rate aeration pend sludge: (1.8 tons/yr solid in APl effluent + 1.1
tons/vr solids in CPI effluent + 1.0
torns/yr oil in API effluent + 0.6 tons/yr
oil in CPI effluent) / (0.35 fraction of
oifl and solids in sludge) = 12.9 tons/yr

Quantity of sludge gererated from tanks:
13 tons of surface impoundzent sludge x 1/3"7 = 4 ton/yr of tank sludge.

Amount of FO037 sludge froz annual refinery sewer clean out (extrapolation
based cn refireries with krown sewer clean out quantities):'s

Solids loading of refinery: (38 tons/yr K049 + 13 tons/yr KO51) /
40,000 gallons/day = 0.001275

Sever clean out amzunt: 0.001275 x 83 acres land area of refinerw
% 143.7 tons/(yr/acre) (for solids loading
of 1.0 caleculated from known refirery) =
15 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 92

Data sources available:

Basis

__ Petroleum refinery visits/voluntary submission

. National Surwvey of Harardous Waste Treatment, Storage, Disposal,

and Recycling Facilities (TSDR survey)
National Survey of Hazardous Waste Gererators
Biennial report/state reporting requirements

California hazardous waste data base

_X Petroleum refiner» datas base (PRDB)

No-migration petitions
Commerts from the proposcd rule

Orgaric Toxicity Survey

for FU37 and F038 wasre estimation:

FO37

EPA used data froz the above sources because the refinery did not
provide more recent data.

and FO38 waste estizates:

FO37 (routine) = 15,945 tons/yr

FO38 (routine) = 1,494 tons/yr


http:Commer.ts

Pacility # 92

Crude capacity: 46,000 barzels/dav!
Wastewater flow: 55,000 gallons/day?
K waste generaticn:
KCS1: 2,200 tons/vear?

Assumptions:
Facility Group &%

KO51 composition: 65 percent water, 15 percent oil, and 20 percert solids bxv

weighs$
APl separator solids removal e{ficiency: 50 percent?
API separator oil removal efficiency: TS percent®
CPI separator solids removal efficiency: 70 percent®
CPI separator oil removal efficiency: $5 percent®
0il in API separator skizmring (to slop oil svstem): 50 percent’
FET solid removal efficiency: 30 percent?

Slop oil emulsion soiids (K7.}) quantity was no: reported in TSDR Survey or
PRDB; therefore, an estizated K049 quantity of 68 tons/yr was based on 1.38
metric tons/yr (or 1.52 tems/vr) per 1,000 barrels/day®

Estimation:

Solids in API sludge (KO0S1): (0.2 x 2,200 tons/vr) = 440 tons/yr

Solics in API skimzing (rezoved as K049): {0.12 x 68 tons/yr) =~ 8.2 tons/yr

Solids removed in the AFl separvator: 440 tens/yr + 8.2 tons/yr = 448.2

tons/yr

Solids in API influent wastewater: (448.2 tons/vr) / (0.5 API solids removal
eff.) = §96.4 tons/yr

Solids in API effluent wastewater: B896.4 tons/yr - 448.2 tons/yr = 448.2
tons/yr

Quantity of API skimming: (0.52 K049 water & solids content x 68 tons/vr)
/ (1.0 - 0.5 oil in API skimming) = 70.7 tons/yr

0il in API skimzing:’ 70.7 tons/yr x 0.5 = 35.4 tons/yr

0il in “Pl sludge (KOS51): (0.15 x 2,200 tons/yr) = 330 tons/yr

0il removed in the API separator: 330 tons/yr + 35.4 toms/yr = 365.4 tons/yr

0il in APl influent wastewater: (365.4 tons/vr) / (0.75 APl oil removal
eff.) = 487.2 tons/yr

0il in API effluent wastewater: 487.2 tons/yr - 365.4 tons/yr - 121.8
tons/yr

Solids in neutralizing tark influent: (896.4 tons/yr solids in API

influent wastewater) / (1 - 0.75
neutralizing tank solid removal
based on settling time
calculations'') = 1,195.2 tons/yr



Solids removal in neutralizing tank (F038): 1,195.2 tons/yr solids in

neutralizing tank influent -

' 896.4 tons/yr solids in
neutralizing tank effluent =
298.8 tons/yr solids settling
in neutralizing tank

F038 sludge from neutralizing tank clean out: (298.8 tons/yr solids settling

in tank) / (0.2 fraction of
solids in tank sludge'?) -
1,494 tons/yr F038 sludge from
neutralizing tank clean out

Assuting that wastewater flow to the neutralizing tank is primarily from the
CPl separator and that the FET {n pavrallel with the CPI separator is only used
to hardles periodic flcw disturbances:

Solids in CPI influent wastewater:

Solids removal in CPI (FC37):

0il in CPI influent wastewater:

0il removal in CPl (F037):

FO37 CPI separator sludge:

(1,195.2 tons/yr solids in CPI effluent
wastewater) / (1.0 - 0.7 fraction of
solids removed by CPI) = 3,984 tons/vr
solids in influent wastewater

3.984 tons/yr solids in influent
wastewater - 1,195.2 solids in CPI
effluent wastewater - 2,788.8 rtons/vr
solids removed by CPI separator

487.2 tons/yr oil inm API influenz / (1 -
0.85 fraction of oil removed by CPI) =
3,248 tons/yr

3,248 tons/yr x 0.85 CPI oil removal eff.
- 2,760.8 tons/yr

(2,788.8 tons/yr solids + 2,760.3 tons/yr
0il) / (0.35 fraction of solids and oil in
CPI sludge) = 15,856 tons/yr

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'®

Solids loading of refinery:

Sewer clean out amount:

(68 tons/yr K049 + 2,200 tons/yr KOS51)/
550,000 gallons/day = 0.0046124

0.004124 x 150 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
89 tons/yr






Facil

Data

P037 AND PO38 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

ity 4: 93

sources available:

Basis

Petroleum refinerw wisits/voluntary submission

x Natioral Survev o zardous Waste Treatment, Storage. Cisposal
and Recycling Faciiities (TSDR survev)

¥ National Survey of Hizardous Waste Generators
Biennial report/s:zte reporting requirements
California hazardeus waste data base
% Petroleum refinerv ¢:ta basce (PRDB)
Wo-migration petictic:

-h

Comments from the praposed rule

Organic Toxicity Survey

cor FO37 and F038 waste estimation:

FO37

EPA used data from the sbrve sources because the refinerv did not
provide more recent cz:tz

and FO33 waste estirmates:

F037 (routine) = 36 tensiyr



F037 AND POl8 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 94

Data sources available:

Basis

« National Survey of Ha

Petroleum refinery wisizs/voluntary submission

azardous Waste [reatment, Scorage. Disposal,
and Recycling Facilities (TSDR survey)

« National Survey of Harardous Laste Generators

Biennial report/state reporting requirements

California haczardous ~aste¢ data base

' Petroleum refinery diatu base (PRDB)

No-migration petiticrs
Comments from the preposed rule

Organic Toxicity Surver

for FO37 and F038 waste e<:imation:

EPA used data from the atove sources becsuse the refinery did not
provide more recent data.

FO037 and F038 waste estizates:

F037 (routine) = 3,4%L tons/yvr

FO38 (routine) = 174 zons/wr



F037 AND PC)8 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility ji: 95

Data sources available:

Basis

_X National Survey of

Petroleum refirery wi-l!s. voluntary submission

szardous Waste Treatment, Storagfe. Disposal
and Recycling Facilitie¢sn (TSDR survey)

National Survey of Hazardous Waste Generators

Biennial report/staze reporting requirements

"California hazardous w.~te data base

: Petroleum refinery dar.a base (PRDB)

No-migration petiticrs
Comments from the prepaned rule

Organic Toxicity Survew

for FG37 and F033 waste c-timation:

EPA used data from the ahove sources because the refinery did not
provide more recent data.

FO37 and F038 waste esticates:

FO03:; (routine) = 482 zonasvr

FO38 (routine) = 9 tons/+r


http:refir.er

P037 AND PO38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #4: 96

Data sources available:

Basis

__ Petroleum refinerv visits voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal.
and Recveling Facilities (TSLR survey)

National Survey of Hazardous Waste Generators
Biennial report/szate reporting requirements
California hazardesus waste data base
Petroleun refirery data base (PRDB)
No-migration pectizions

Comments from the greposed rule

Organic Toxicity Survey

for FO37 and F088 wacte estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F03}8 waste estizazes:

FO37 (routine) = 45 Zens/yr

F038 (routine) = 10 tens‘vr


http:refir.er

Pacility # 96

Crude capacity: 11,000 tarrels/dav!
wWastewater flow:

K waste generation:

1kGsS: 8 ton
¥0S5i: 14 te
Assumrptions:
Facility Group &*
K031 composition: 65 percent water,

weight®

APl separator solids removal oificic

APl separator oil removal efficicency:

DAF unit solids removal efficfency:
DAF unit oil removal efficier

Estimation:

Solids
Solids

in the API sludge (KOS1):
in API influent wastewater:

Solids
0il ia
0il ia

in API effluent wastewater:
API sludge (KOS1): (0.19
API influent wastewaler:

0il in API effluent wastewater:

Solids

Solids removal in neutraliczing tank

F038 sludge from neutralizing tank c

Solids in FET influent wastewater

Solids removal in FET (FO2T)

126,000 gallons day

in neutralizing tank {nflucnt:

2

n/yoar’

ns/year3

15 percent oil, and 20 percent solids by
S0 percent®
75 pEfCE'Tté

50 percent®

85 percenzt

ncy:

(0.2 x 14 tons/yvr) = 2.8 tons/vr
(2.8 tons/yr) / (0.5 API solids removal
«ff.) = 5.6 tons/yr
5.6 tons/yr - 2.8 tons/yr = 2.8 tons/vr
» 14 ton s/'r) = 2.1 tons/yr
(2.1 tons/~r) / (0.75 API oil removal
eff. ) = 2 3 tens/yr
2.% tons/yr - 2.1 tons/yr = 0.7 tons/yr
(5.6 tons/yr solids in API influent
wastewater) / (1 - 0.75 neutralizing
tank solid removal based on settling
time calculations'') = 7.% uns,/vr
(F028): 7.5 tons/yr solids in
neutralizing tank influent -
5.6 tons/yr solids in
neutralizing tank effluent =
1.9 tons/yr solids settling in
neutralizing tank
lean out: (1.9 tons/yr solids settling

in tank) / (0.2 fraction of
solids in tank sludge'?) = 9.5
tons/yr F038 sludge fren
neutralizing tank clean out
(7.5 ~ons/)r solids in FET effluent
whatewater) / (1.0 - 0.5 fraction of
s0lids settling based on 30 min.?
residence time) = 15 tons/yr solids in
influent wastewater
15 tons/yr solids in influent wastewater -
7.5 solids in FET effluent wastewater =
7.5 tons/yr solids settling in FET



F037 sludge from FET clean out: (7.5 tons/vr solids settling in FET) /
(0.2 fraction of solids in FET sludge'?) =-
37.5 tons/yr F037 sludge from FET clean
out

0il in DAF float (KO048): (0.7 tons/yr oil in API effluent) x (0.85 DaF

oil removal efficiency) = 0.6 tons/vr

Solids in DAF effluent wastewater: 2.8 tons/yr from API separator - (2.8
tons/yr x 0.5 DAF solids removal eff.) =
1.4 rons/yr

0il in DAF effluent wastewater: (0.7 tons/vr) x (1 - 0.85 oil removal
cfficiency) = 0.1 tons/yr

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'

Solids loading of refinery: (8 tons/vr KO48 + 14 tons/vr KO31)/
126,000 gallons/day =~ 0.0001746

Sewer clean out amount: 0.0001746 x 260 acres land area of
refinery x 143.7 tons/(yr/acre) (for
sollds load.ng of 1.0 calculated from
¥nown refinery) = 7 tons/vr
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Facility

P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

#: 97

Data sources avajlable:

L«

Petroleum refinerv visits voluntary submission

National Survey of Hazardous Waste Treatment, Scofage. Disposal,
ard Recycling Facilities (TSDR survey)

National Survey of Hatardous Waste Generators
Biennial report state reporting requirements
California hazardous waste data base
Petroleum refirerv data basc (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FQ37 -nd

FO38 waste estirates:

F037 (routine) = 341 tons/vr

F032 (routine) = 105 tons/vr



P037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 98

Data sources available:

Petroleur refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage. Disposal
and Recyeling Facilities (TSDR survey)

x National Survey of Hazardous Wa.ie Generators
Biennial report/state reporting requirvments
California hazardous waste data base

_X Petroleun refinery data base (PRDB)
No-migration pelit:ons

Comments from the preposed rule

Organic Toxicitv Survey

Basis for F037 and FO38 waste estimatinon:

EPA used data {rca the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F337 (routine) = 4,896 tons/yvr



Pacility # 98

Crude capacity: 220,000 barrels/day!

Wastewater flow: 1.08 million gallons/day?

K waste generation:
K048 : 40,000 tons/vear (reported)
K051: 176 tons/year?

fssurozions:

Facility Group 4%

FET sludge coxposition (F037): 0 percent oil, 20 percent solids by
weight'?

FO37 composition: 65 percent water, 10 percent oil, and 25 percent solids by
weight®

FO038 composition: 82 percent water, 13 percent oil, and 5 percent solids by
weight®

K048 composition: 82 percern: wiater, 13 percent oil, and 5 percent solids by
weight’

K049 composition: 40 per;en: water. 48 percent oil, and 12 percent solids by
weight

K051 comporition: 65 percent water, 15 percent oil, and 20 percent solids bw
weight?

API separator solids remowal c¢fficiency: 50 percent®

API separator oil removal efficfency: 75 percent®

DAF unit solids removal efficlency: 50 percent®

DAF unit oil removal efficiency: 85 percent®

0il in the API skimming (to slop oil system): 50 percent’

Solids scteling in FET and mixing tank: 50 percent®

Slop oil removal sludge (K049) was not reported in the PRDB; however, a K049
generation rate of 334 tons/yr is estimated based on 1.38 metric tons/vr per
1,000 b/sd of refinery capacity’

Estipation:

Solids in the API sludge (KOS51): (0.2 x 176 tons/yr) = 35.2 tons/yr
Solids in the API skimzing (removed as KO049): (0.12 x 334 tons/yr) = 40.1
tons/yr
Solids removed in the API separator: 40.1 tons/yr + 35.2 tons/yr = 75.3
tons/yr

Solids in APl influent wastewater: (75.3 tons/yr) / (0.5 API solids removal
eff.) = 151 tons/yr
Solids in API effluent wastewater: 151 tons/yr - 75.3 tons/yr = 75.3 tons/yr

Quantity of API skimzing: (0.52 K049 water & solids content) x 334
tons/yr) / (1.0 - 0.5 oil in API skimming) = 347
tons/yr

0il in API skimming: 347 tons/yr x 0.5 = 174 tons/yr

Oil in API sludge (KOS1): (0.15 x 176 tons/yr) = 26.4 tons/yr

0il removed in the APl separator: 26.4 tons/yr + 174 tons/yr = 200 tons/yr

0il in API influent wastewater: (200 tons/yr) / (0.75 API oil removal

eff.) = 267 tons/yr



0il {n API effluent wastewater: 267 tons/yr - 200 tons/yr = 67 tons,vr
FET #2 influent solids: 75.3 tons/vr
FET #2 solids removed: 75.3 tons/vr x 0.5 solids removal = 37.7 tons/vr
FET #2 effluent solids: 75.3 tons/yr - 37.7 tons/vr ~ 37.7 tons/vr
FET F037 sludge: 37.7 tons/yr / 0.2 solids composition = 189
: tons/vr FQ37
FET #l efflucnt solids: 151 tons/yr
FET #1 influent solids: 151 tons/vr / (1 - 0.5 solids removal) - 302
tons/vr
FET #1 solids remcved: 202 tons/yr X 0.5 solids removal « 151 tens/vr
FET FO37 sludge: 151 tons/vr . 0.2 solids compositicn = 755
tons/vr FO37
Selids removed in DAF: 37.7 toens/vr influent x 0.5 solids removal efficiency
= 18.9 tons/yr
DAF solids effluent: 37.7 tons/yr - 18.9 tons/yr = 18.9 tons/vy
)il removed in DAF: 67 tons/vr influent x 0.85 oil removal efficiency = 57
tens ‘vr
DAF oil effluent: 67 rarn/vr - 57 tons/vr = 10 tons/yvr

Mixing tank solids influent:
Mixing tank solids removed:
Mixing tank FO37 generated:

18.9 tons/vr

18.2 tons/vr x 0.5 solids removal = 9.4 tons/yr
9.4 tons/vr solids removed / 0.25 solids
fraction = 37.6 tons/yr FO37

Amount of F037 sludge froz annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):?s

Solids loading of refincry: (60,000 tons/vr DAF float + 334 tons/vr

Sewer clean out amount:

K049 + 176 tons/yr KOS1) / 1.08 million
gallons/day = 0.0375

0.0375 x 733 acres land area of refinery x
143.7 rons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
3950 tons/yvr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 99

Data_sources available:

Basis

Petroleum refirery wisits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal.
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators

Biennizl report/state rcporting requirements

California hazardous waste data base

_x Petroleum refinerv .*a base (PRDB)

No-migration petitions
Comments from the proposed rule

Organic Toxicity Survey

for FO037 and F038 waste estimation:

EPA uscd data from the above sources because the refinery did not
provide more recent data.

F037 and F033 waste estimates:

F037 (routine) = 16 tons/yr

F03€ (routine) = 71 tons/yr


http:pror,or.ed

Facility # 99

Crude capacity: 34,500 barrels, daxv'

Wastewater flow: 190,000 gallens.dave

K waste gereration:
KCAL
Assumptions:

Facility Group 2

17 tons/vear?

F337 composition: 65 percer: water, 10 percent oil. and 25 percent solids by
weight$
FO35 composition: 65 percen: water, 10 percent oil, and 25 percent solids by
veightS
K048 composition: 82 percent water, 13 percent oil, and 5 percent solids by
weight®
KG39 composition: 40 percen- water, 48 percent oil, and 12 percent solids by
weight®
K051 composition: 65 percent watevr. 15 percent oil, and 20 percent solids by
. \.'eightS
APl separator solids removal c¢fficiency: 50 percent®
APl separator oil removal eflf{cicncy: 75 percent®

IAF unit solids removal efficfency:

IAF unit o0il removal efficiency:
0il in the API skimming (to slop oil system): 50 percent’

SO percent®
85 percenc6

Slup oil rexoval sludge (KJ47) was nrot reported in the éRDB; however, a K049
is estimated based on 1.38 metric tons/vr per
1,000 b/sd of refinery capactty?

generation rate of 52 tons.v

Estimation:

Solids in the API sludge (KOO1):

(0.2 x 37 tons/yr) = 7.4 tens/yvr

Solids in the API skimring (removed as K049): (0.12 x 52 tons/yr) = 6.2
tons/yr
Solids removed in the API separator: 7.4 tons/yr + 6.2 tons/yr = 13.6

Solids in APl influent wastewater:

Solids in AFI effluent wastewater:
(0.52 K049 water & solids content) x 52 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 54.1 tons/yr
54.1 tons/yr x 0.5 = 27 tons/yr

(0.15 x 37 tons/yr) = 5.6 tons/yr

Quancity of API skimming:

0il in API skimming:
0il in API sludge (K051):

0il removed in the APl separator:
0il in API influent wastewvater:

0i1 in API effluent wastevater:

tons/yr
(13.6 tons/yr) / (0.5 API solids removal
eff.) = 27.2 tons/yx
27.2 tons/yr - 13.6 tons/yr = 13.6 tons/yr

5.6 tons/yr + 27 tons/yr = 32.6 tons/yr
(32.6 tons/yr) / (0.75 API oil removal
eff.) = 43.5 tons/yr

43.5 tons/yr - 32.6 tons/yr - 10.9 tons/yr

Solids removed in IAF: 13 .4 tons/vr influent x 0.5 solids removal efficiency
- € 3 tous,vr



IAF solids effluert: 13.6 tons,/vr - 6.8 tons/yr = 6.8 tons/vr
0il removed in IAF: vy influent x 0.85 oil removal efficiency =

IAF o0il effluent: wr - 9.3 tons/vr =~ 1.6 tons/vr
Tozal solids + oil removed in IAF: 9.3 tons/yr oil + 6.8 tons/yr solids =
15.1 tons/vr
Total IAF float (FO038): (9.3 tons.vr solids) / (0.13 solids composition) =
71.5 tons . vy

Since most F037 and FO38 wastes exhibit the TC for benzene, vefineries that
land dispose TC wastes also land dispouse F037 and FO38 wastes. Because EPA has
not received notification from this refinerv identifying land-based units
(e.g., surface impoundments) acceptirg newly identified TC wastes, EPA assumes
*hat the surface iwpoundments have been closed and the functions of the
surface impoundrents have been replaced by tanks. EPA believes that tanks
replacing surface impoundzents would be cleaned out routinely to remove
accumuiated sludges (which are counsidered routinely generated F037 and FO38
wastes). Based on information provided in the TC questionnaire. we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average ore-third as much a: wastes generated from cleanout of surface
icpoundments. Calculations i¢r surface impoundment cleanout (based on settling
of solids in an impoundrent that was cleaned out every five years on the
average) and for tark cleanouts (basc¢d on the calculations for surface
irpoundment cleanout) are presented helow.

Quantity of sludge generated from the surface impoundments that have been
closed:

Solids removal in FEP (FO37): (6.8 tons/vr solids in influent
wastewater) X (1.0 FEP solids removal
based on settling time calculations') =
4.8 tons/yr solids settling in FEP

FC37 sludge from FEP clean out: (6.3 tons/yr solids settling in FEP + 1.6
tons/yr oil settling in FEP) / (0.35
fraction of solids & oil in FEP sludgeu)
- 24 tons/yr F037 sludge from FEP clean
out

Quantity of sludge generated from tanks:
24 tons of surface impoundcent sludge % 1737 = 8 ton/yr of tank sludge.

Amount of F037 sludge frox annual rcfinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):s

Solids loading of refinerv: (52 tons/yvr K049 + 37 tons/yr KO51) /
: 190,000 gallons/day ~ &4.68 x 10°¢

Sewer clean out amount: 4.68 x 10°% x 113 acres land area of
refinery x 143.7 tons/(yr/acre) (for
tulids loading of 1.0 calculated from
known refinery) = 7.6 tons/yr
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P037 AND PQ38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACXING SHEET

icilicy #: 160

1ta _sources available:

[

L

Petroleum refirery visitz/voluntary submission

Naticnal Survey of ¥

arardous Waste Treatment, Storage, Disposal,
and Recycling Facilizies

E {TSDR survev)
National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous wast¢ data base
Petroleur refirery c:i-a ba-.e (PRDB)
No-migration petitions

Comments from the propo:ed rule

Organic Toxicity Survey

for F03? and FU38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

137 and F038 wastc estimactes:

FO037 (routine) = 99 tens/yr


http:Petroleu.12
http:rcfir.cr

\

GEN
£RAL FACILITY INFORMATION | P
AGE30

-

QUESTIONNAIRE A |
AN

/

¢ i N

H°~r 20-(‘&40.5 \*) S+
a ¢

TCQ\.\‘
wen + |
LIASTE — sk 4——~——~/>(?U|ljfosa.‘

Atl Sap.
Stovw mwaler g L:‘C;\"?’C

“! w je ”W é ﬂ‘
av\&'Fo.Pm acces [T f‘ .\ ( \‘>
,’v 1 [-]) S kv
Lc‘ .
Gzi‘ &k& Ta.n K&/’/OM_{

Tonk Bottoms —_> 575+'m
bl‘\/ Exb\tusw S\AjG“‘?

Dooa —>loree]
FES
Doo: ITE

*

% There were no s/of ol A u-\ ' \'& 6-3

e 5 ’ | sien soligyy A (
‘go & f° o\ Au.hnb 198¢. o

& 0.
O-'\, (gn"l’nmiﬂu{'&js

‘_} < S’OP o) (thocerggo«.

Emulsions, X

Conft c\enl‘f‘ia [

RCRA CORFIDENTIAL
NESS [HFORMATION

DOES NOT CONTAIR NATIONAL
SECURITY INFORMATION


http:tlt!c.oui.re
http:o,'\+o...-t,11c.rt

P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USR AND TRACKING SHEET

wcilicy #: 101

1ta sources available:

Petrolewn refinery visits/voluntary submission

x Jational Survey of Hazardous Waste Treatrent, Storage. Dispcsal,
and Recvcling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDB)

No-migration petitions

Comments from the progposed rule

Organic Toxicity Survey

1sis for FO37 and F038 waste estimatjon:

EPA used data from the above sources because the refinery did not
provide more recent data.

)J37_and FO38 waste estimates:

F037 (routine) = 8,747 tons/yr



Pacility # 101

Crude capacity: 183,000 barrels,/day'
Wastewater flow: 12.5 millicn gallons/day?
K ~viste generation:

K048: 29,402 tons/year3
K049: 2,482 tons/year3
KOS1: 11,720 tons/years

Assumptions:

Facility Group 4

K049 composition: 40 percent wster, 48 percent oil, and 12 percent solids by

veight®
K051 corposition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$
AP] separator solids removal efficiency: 50 percent®
API separator oil removal efficiency: 75 percent®
CP1 separator solids removal effic{ency: 70 percent®
CPI separator oil removal efficlency: §5 percent®
DAF unit solids removal efficiency: 50 percenc®
DAF unit oil removal efficiency: 85 percen:®
FET solid removal efficiency: : 30 percent?®
0il in the API skimming (to slop oil system): 50 percent’

This facility has a CPI separatcr but has been reporting CPI sludge as K031,
which is API sludge. For the purpose of this capacity analysis, the CPI

sludge

{s considered an FO037 waste.

Estization:

Solids in the API sludge (KO51): (0.2 % 11,720 tons/yr) = 2,344 tons/wr
Solids in the API skimming (remowved as KO049): (0.12 x 2,482 tons/yr) = 298
tons,’yr
Solids removed in the API separator: 2,344 tons/yr + 298 tons/yr = 2.642
tons/yr
Solids in API influent wastewater: (2,642 tons/yr) / (0.5 APl solids reczoval
eff.) = 5,284 tons/yr
Solids in API effluent wastewater: 5,284 tons/yr - 2,642 tons/yr = 2,642
tons/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 2,482
tons/yr) / (1.0 - 0.5 oil in API skimming) =
2,581 tons/yr
0il in API skimming: 2,981 tons/yr x 0.5 = 1,290 tons/yr -
Oil in API sludge (KO51): (0.15 x 11,720 tons/yr) = 1,758 tons/yr
0il removed in the API separator: 1,758 tons/yr + 1,290 tons/yr = 3,048
tons/yr
0il in API influent wastewater: 3,048 tons/yr) / (0.75 API oil removal
eff.) = 4,064 tons/yr
0il in APl effluent wastewater: 4,064 tons/yr - 3,048 tons/yr - 1,016

tons/yr



Solids in CPI influent wastewater:

tons/yvr

Solids in CPI effluent wastewater:

0il in CPl influent wastewater:
0il rexzoved in the CPIl separator:
0il in CPI effluent wastewater:

CPI Solids & Oil total quanity:

2,642 tons/yr

2,642 tons/yr - 1,849 tons/vr = 793
tons/yr .

1.016 tons/yr

(1.016 tons/yr) x 0.85 = 864 tons/vr
1,016 tons/yr - 864 tons/yr =~ 132 zons/yr

1.849 tons/vr + 864 tons/yr = 2,713
tons/yr

CP1 Sludge (F027): (2,713 tons/yvr) / 0.35 = 7,751 tons/yr

DAF influent Solids: 793 tons,/vr

DAF influent Oil: 152 tons/vr

0il in DAF float (K048): (152 tons/yr) x (0.85 DAF oil removal
ctiiciency) = 129 tons/yr

Solids in DAF float (K048): (793 tons/yr) x (0.5 DAF soilids removal

efficiency) = 397 tons/yr

0il in DAF effluent wastewater:

Solids removal i{n FET (FO037)

Solids in FET effluent wastewater:

FO37 sludge from FET clean out:

(152 tons/yr) x (1 - 0.85 oil removal
cfficiency) =~ 23 tons/yr

(397 tons/vr solids in influent
wastewater) x (0.5 FET solids removal
based on settling time calculations) = 199
tons/yr solids settling in FET

(397 tons/yr solids in influent wastewater
- 199 tons/yr solids settling in FET) =
199 tons/yr solids in effluent wastewater
(199 tons/yr sclids settling in FET) /
(0.2 fraction of solids in FET sludgew) -
993 tons/yr FO037 sludge from FET clean out

Amount of r037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with kncwn sewer clean out quantities):'s

Solids loading of refirery:

Sewer clean out amount:

(29,602 tons/yr K048 + 2,482 tons/vr K049
+ 11,720 toms/yr KO51)/ 12.5 million
gallons/day = 0.0035

0.0035 x 6 acres land area of refinerv x
143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) = 3
tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

facility #: 102

Data sources available:

Petroleum refinerv wisits/voluntary submission

x National Surveyv of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR surwvey)

x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base

X Petroleum refinerv data base (PRDB)
No-migration petitions

Commants from the groposed rule

Organic Toxicity Survey

Basis for F0Q37 and FO38 waste estimation:

EPA used data from the above sources because the refirery did not
provide more recent data.

FO27 and F038 waste estimates:

FO37 (routine) = 312 tons/yr
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PO037 AND PC38 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility #: 101

Data sources available:

Petroleun refinerw wislts voluntary submission

Hasardous Waste Treatment, Storage. r{isposal.,
tien (TSUR survey)

X National Survey c¢f ¥
and Recycling Facil:

_X National Survey cf Hararidous Waste Generators
Biennial report/state reporting requirements
3 ¥

California hazarcaus wa-te data base

_x Petroleum refiner~ lata base (PRDB)

No-migration petition~
Comments from the ;7 joned rule

Crganic Toxicity Survew

Basis for F037 and F038 waste retimazion:

EPA used data from the above sources because the refinervy 2id not
provide more recent <ata

FO037 and FQ38 waste estigales

FO037 (routine) = &.7+7 tons=.vr



Pacility # 101

Assuyotions:

Facility Croup 4

K043 composition: 40 percent water. 48 percent oil, and 12 percent solids by

weight?
K051 composition: 55 percent water., 13 percent oil. and 10 rercent solids bvy
weight’
APT separatar solids removal vi{ficiency: 30 percent®
APl separator oil removal efficicney: °5 percernt®
CPI separator solids remove. ¢fficiency: ") percentc®
CPI separator oil removal efiiciency: 33 percent®
DAF unit solids removal efficiency: 50 percenz®
DAF unit oil reroval efficiency: $5 percent®
FET solid remowval efficiency: 50 percen:t
Jil in the API skimming (to slop oil system: 50 percent’

This facility has a CPI separator but has been reporting CPI sludge as X051,
~which is API sludge. For the purpose of this capacity analvsis, the CPI
sludge is considered an FO27 waste.

Estimation:

Solids in the API sludge (KO051): (0.2 x 11.720 tons/yr) = 2,344 tons/wr
Solids in the API skimxing (removed as K049): (0.12 x 2,482 tons/yr) = 298
tons/vr
Solids removed in the API separator: 2,344 tons/yr + 298 tons/vr = 2,642
tons/vr
Solids in API influent wastewater: (2,642 tons/yr) / (0.5 API so}ids rexzoval
eff.) = 5,284 tons/yr
Solids 'in AP1 effluent wastewater: 5.284 tons/vr - 2,642 tons/yr = 2,632
. tons/vr

Quanzity of API skimming: (0.52 K049 water & solids content) x 2,482
tens/yr) / (1.0 - 0.5 oil in API skimming) =
2,581 tons/vr

0il in API skimming: 2.581 toms/yr x 0.5 =~ 1,290 tons/vr

0il in API sludge (KO51): (0.15 x 11,720 tons/xvr) = 1,758 tons/yr

O0il reroved in the APl separator: 1,758 tons/yr + 1,290 tons/yr = 3.048
tons/yr

0il in API influent wastewater: 3,048 tons/vr) / (0.75 API oil remecval
eff.) =~ 4,064 tons/vr :

Oil in API effluent wastewater: 4,064 tons/yr - 3,048 tons/vr - 1.016

Tons/yr
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Solids in CPl influent wastewater:

tons/yr

Solids in CPl effluent wastewater:

0il in CP1 influent wastewaler:
0il rater:
0il in CPI effluent wastewazer:

CPI Solids & 0il total quarnicy:

CPI Sludge (F037):
DAF influent Solids:
DAF influent Oil:

2,642 tons/yr

2,642 tons/vr - 1,849 tons/yr = 793
tons/yr

1,016 tons/yr

(1,016 tons/vr) x 0.85 = 864 tons/vr
1.016 tons/yr - 864 tons/yr = 152 tons/vr

1,849 tons/vr + 864 tons/yvr = 2,713
tons/yr

0il in DAF float (K048): (152 tons/vr, x (0.85 DAF oil removal
efficiency) = 129 tons/vr

Solids in DAF float (K04S8): (793 tons/yr) x (0.5 DAF soilids removal
efficiency) = 397 tons/yr

0il in DAF effluent wastewazer:

Solids removal in FET (FG27):

Solids in FET effluent wastewater:

FO37 sludge from FET clean out:

(152 tons/yr) x (1 - 0.85 oil removal
efficiency) = 23 tons/vr

(397 tons/yr solids in irnfluent
wastewater) x (0.5 FET solids removal
based on settling time calculations) ~ 199
tons/vr solids settling in FET

(397 zons/yr solids in influent wastewater
- 199 «tons/yr solids settling in FET) =~
199 tons/yr solids in effluent wastewater
(199 :ons/yr solids settling in FET) /
(0.2 fraction of solids in FET sludge'?) =
923 tons/vr F037 sludge from FET clean out

Arount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer ¢lean out quantir_ies):‘E

Solids loading of refinery:

Sewer clean out amount:

(29,402 tons/yr K048 + 2,482 tons/yr K049
+ 11,720 tons/yr KO51)/ 12.5 rillion
gallons/day = 0.0035

0.0035 x 6 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) = 3
tons/yr
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F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 102

Data sources available:

__ Petroleur refinerv visits/voluntary submission

»x Mational Survey of Hazardous Waste Treatment, Storage, Dispocsal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Generators
Biennial report/state rcporting requirecents
California hazardous waste data base

_X Petroleum refinery data base (PRDB)
No-migration petiticrs

Comments from the precposed rule

Organic Toxicity Survey

Basis for 7037 and FO38 waste ¢stimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

FO37 (routine) = 312 tons/vr



Pacility # 102

Crude capacity: 78,947 ba
Wascewater flow: 10,000 gall

Assuxptions:

Facility Group a*

£037 composition: 65 percent water. 10 percent oil. and 25 percent solids by

woights

F038 composition: 635 percent watev. 10 pevcent oil. and 25 percent solids by
weigh:s

Y048 composition: 82 percent water, 13 percent oil, and 5 percent solids by
weigh:s

K049 composition: 40 percent water. 48 percent oil, and 12 percen: solids by
weights

K051 composition: 65 percent water, 15 percent oil, and Z0 percent solids by
weight®

CPI separator solids remov.. «{ficiency: 70 percent®

CPI separator oil removal Q‘ZXC.r v §5 percent®

0il in the CPI skimming (o slop 0il svsiem): 50 percent’

Slop oil removal 'sludge (Ku~:
generation rate of 53 tons”

net cporced in the PRDB: however. a %049
1,000 b/sd of refinery ca*ag-~}'

ted based on 1.38 rmetric tons,/vv per

CPI sludge was not reported imn the
84 tons/yr is estimated based on 11§
refirery capacity®

however, a sludge generation rate of
ric tons/vr per 1,000 b/sd of

Estimation:

aArount of FO037 sludge frox an finery sewer clean out (e\Lrapol tion
based on refineries with kncwn sewer clean out quantities):'s

Solids loading cf refinery (33 tons/yr XGs%® + 84 tons/vr CPI sludge)
/ 10,000 gallons/day = 0.0127

Sewer clean out amount: 0.0127 » 116 acres land area of refinery
143.7 tons/(vr/acre) (for solids loading
of 1.0 calculated from known refinery) =
228 tons/vr

X
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P037 AND FPC38 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 103

Data sources available:

__ Petroleur refinery wvisits;voluntary submissicn

_X National Survey of Hacardous 'Waste Treatment, Storage, Disposal.
anc Recycling Facilities (TSDR surwvey)

X National éurvey of Hazardous Waste Generators
Biennial report/state re¢porting requirements
California hazardous waste data base

_X Petroleum refinerv <¢:ta base (PRDB)
No-migration petitiors

Comments from the prepesed rule

Organic Toxicity Survey

Basis for FQ37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estimaZes:

FO37 (routine) = 175 tons/yr



acility #i: 104

P037 AND FP038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

2

lata sources available:

1asis

Petroleum refinery ~wisizs/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recvecling Faciiities (TSDR survey)

National Survey of Hazardous Waste Gererators
Biennial report/state reporting requirerents

California hazardous waste data base

_X Petroleum refinery dits base (PRDB)

No-migration petitiors
Comments from the proposcd rule

Organic Toxicity Survew

for FO37 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent daza.

037 and F038 waste estimates:

F037 (routine) = 3,307 tons/vr



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

1

Facility f#: 105

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardnun Waste Treatment, Storage, Disposal.

_X National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous watte data base

x Petroleum refinery <ata bawe (PRDB)
No-migration petitions

Comrents from the proposze¢d rule

Organic Toxicity Surver

Basis for F037 aud F038 was*e estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) = 1,302 tvons/yr

F038 (routine) = 43 tons/vr



FO37 AND FPO038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 106

Data sources availsble:

Petroleum refinerv visits voluntary subrission

_X National Survey of lrzavdous Waste Treatment, Storage, Disposal,
and Recvcling Facilizies (TSDR survey)

x National Survey of Hazavdous Waste Cenerators
Biennial report/state repovting reguirements
California hazardous w.uste data base

_X Petroleum refinery data hase (PRDB)
No-migration petiz:i s

Comments from the pripesed rule

Organic Toxicity Survev

Basis for FO037 and F038 waste estizition:

EPA used data from the zbeve sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routine) = 71 tons vr



Pacility # 106

Crude capacity: 31,500 barrels/day’
Wastewater flow: 64,000 gallens/day?

K waste generation:

K048 : 24 ¢
K049: 48 to
KO51: 76 to

Assurptions:
Facility Group 2*

Clarification sludge composition (FO

F037 composition: 65 percent water,
weight®

K048 composition: 82 percent water,
weight®

K049 corposition: 40 percent water,
weight?

K051 composition: 65 percent watler,
weight?

AL separator solids removal efficie

APl separator oil removal efficiency:

DAF unic solids removal efficiency:
DAF unit oil removal efficiency:

ons/year?
ns/yearz
ns/year?

37): 20 percent solids by weight®
10 percent oil, and 25 percen: solids by

13 percent oil, and 5 percent solids by

48 percent oil, and 12 percent solids by
15 percent oil, and 20 percent solids by
ney: 50 percent®

75 percent®

50 percent®
85 percent®

Clarification tank solids remeval efficiency: 25 percent?®
Clarification tank o1l removal efficiency: 0 percent?
0il in the APl skimming (to slop oil system): 50 percent’

Estimation:

Clarification tank influent solids:
Clarification tank solids removed:

Sludge from clarification tarks cont
therefore, the F037 waste volume acc

10.5 tons/yr

10.5 tons/yr x 0.25 solids removal ~ 2.65
tons/yr

ain an average of 20 percent solids'

umulating in the basin is estimated a:

(2.65 tons/yr) / (0.20) =~ 13 tons/yr.

Arrount of F037 sludge from arnual re
based on refineries with known sewer

Solids loading of refirery:

Sewer clean out amount:

finery sewer clean out (e\trapolauxow
clean out quantities):'®

(124 tons/yr K048 + 48 tons/yr K049 + 76
tons/yr KO51) / 2 million gallons/day =
0.0039

0.0039 x 104 acres land area of refinery x
143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinexry) =
57.9 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facilizw =: 107

Data _sources available:

Petroleur refinery visits/voluntary submission

_X National Survewv of Hazardous Waste Treatment. Storage. Disposal
ard Recycling Faci ies {TSDR survey)

2]

_x Natioral Survey of Harzardous Was:- Ceneralor

Biennial report/state reporting reguirements

California hazardous waste data base
x Petroleun refinerv cata base (PRDE;

No-migration petiti-:s

Commer.ts from the proposed rule
Organic Toxicity Survey

Basis for F037 snd FO38 waste estimation:

EPA used data froxr the above sources bDecause the refinery did rot
provide more recent data.

FO037 and F038 waste estimates

FO37 (routine) = 8 tons,vr

FO38 (routine) = 36 tons/vr
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Pacility # 107

Crude capacity: 32,000 barrels/day!

wastewater flow: 410,000 gallons/day?

K waste generation:
FO38: 64 tons/vear (reported)
KOS51: 2 tons/year?

Assumptions: -
Facility Group 5°

FO37 composition: 65 percent water, 10 percent oil. and 25 percent solids by

weight’

FO38 composition: 82 percent water, 13 percent oil. and 5 percent solids by
weight$

K048 composition: 82 percent water, 13 percent oil, and 5 percent solids by
weight®

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by
weight$

KO51 composition: 65 percent water, 15 percent oil. and 20 percent solids by
weight’

APl separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percenc®

TAF unit solids removal efficiency: 50 percent®

IAF unit oil removal efficiency: §5 percent®

Oil in the API skimming (to slnp oil svstem): 50 percent’

Slop oil removal sludge (K049) was not reported in the PRDB; however, a K049
generation rate of 49 tons/yr is estimated based on 1.38 metric tons/yr per
1,000 b/sd of refinery capacity?

Estiration:

Solids in the API sludge (KOS1): (0.2 x 2 tons/vr) = 0.4 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 49 tons/yr) - 5.9
tons/yr
Solids removed in the API separator: 5.9 tons/yr + 0.4 tons/yr = 6.3
tons/vr ’
Solids in API influent wastewater: (6.3 tons/yr) / (0.5 API solids removal
eff.) = 12.6 tons/yr
Solids in API effluent wastewater: 12.6 tons/yr - 6.3 tons/yr = 6.3 tons/vr

Quantity of API skimming: (0.52 K049 water & solids content) x 49 tons/vr)
/ (1.0 - 0.5 oil in APl skimming) = 51 tons/yr

0il in API skimming: 51 tons/yr x 0.5 = 25.5 tons/yr

0il in API sludge (KO051): (0.15 x 2 tons/yr) = 0.3 tons/yr

0Oil removed in the API separator: 0.3 tons/yr + 25.5 tons/yr = 25.8 tons/yr

0il in API influent wastewater: (25.8 tons/yr) / (0.75 API oil removal

eff.) = 34.4 tons/vr
0il in API effluent wastewaler: 34.5 tons/yr - 25.8 tons/yr = 8.6 tons/yr


http:per-ce:-.t6

Solids removed in IAF: 6.3 tons vr influent x 0.5 solids removal efficiency =
3.2

IAT solids effluent: 6.2 - 3.2 3.1 tons/vr

0il removed in IAF: 8.6 irflue oil removal efficiency =
7.3

Ia7 oil effluent: S.4 - 7.3 tons/vr = 1.3 tons/vr

IAF float (F028): (7. oil ) /0.3 solids & oil corpositior in
FQ2 rens/yr

Since most F037 and FO2§ wastes it the TC for benczene, refireries that

land dispese TC wastes also land dispose FO37 and FO38 wastes. Because ZP2 has

not received notification from this refirery identifying larnd-based u s

(e.g.. surface impoundments) accepting rewly identified TC wastes, EPA assumes

that the surface impoundments have Leen o0 nd the functions of the

EPA believes that tanks
t routinely to vemo
generated r0OC7
estionnaire, we
tank cleancuts
frem cleanout of surface
cleanout (hased on settling

surface impoundments have been
replacing surface imppoundsents
accugulated sludges (which are
wastes). Based on information pr
the quantity of wastes generated
3
s

<
3

™ 73
0o e
c o

average one-third as rmuch as wastes
izpoundments. Calculations for H
of solids in an impoundme:: that was cleaned out every five vears on the
based on the calculations for surface

averzge) and for tank clearouts
irpoundment cleanout) are presenicd helow.

Equalization basin veluxe: e teu.fr?

Flow - 400,000 gallons/day = 33.-80 cu. ft./dav

Hydraulic retention time (HRT): 24,000 cu.ft. / 53,480 cu.ft./dav = 2.3
duavs = 55,6 hours

is sufficient for corplete setzling of

Settling calculations show that the
solids and removal of oil.

Solids and oil settling in basin. 3.1 tons/yr solids + 1.3 tons/yr oil = 4.4
nsv

rag- sludge m sins and i{mjpoundments contain an average of €5 percent

Drag-out slud from ba and dr rag £ 65 ; €

water'd; thercfore, the FG37 waste wolume accumulating in the basin is
estimated at (4.4 tons/vr) / (1 - L £5) - 12.6 tons/yr.

Quantity of sludge generated from tanks:
12.6 tons of surface impoundment sludge x 1737 = 4.2 ton/vr of tank sludge.
Amcunt of FO037 sludge from arnual refinery sewer clean out (extrapolation

based on refineries with kncwn séwer clean out guantities):'s



http:ia:;,ound,,.cn

Solids loading of refinery:

Sewer clean out amount:

149 tons/yr K049 + 2 tons/yr K051 + 64
tons/yr F038)/ 400.000 gallons/day =
0.0002875

1, 0002875 x 107 acres land area of
vefinery x 143.7 tons/(yr/acre) (for
colids loading of 1.0 calculated frox
known refinery) = 4.4 tons/yr
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F037 AND PC38 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SHEET

Facility «#: 108

Data sources availabie:

Petroleum refinerw wisits/voluntary submission

X National Survey of Hazardous Waste Treatment, Storage. Disposal

¢s (TSDR survey)

x Natioral Survey of Hazardeus Waste Cenerators
Biennial report/stite reporting requirements
California hazardsus waste data base
Petroleun refinerv data base (PRDB)
No-migration petizicns

Comrents from the troposed rule

Organic Toxicity Surwew

Basis for F037 and FO38 waste esfimation:

EPA used data from the abowe sources because the refineryv did not
provide more recent cita

FO37 and F028 waste estimates:

FO37 (routine) = 955 tons/vr


http:S.1t:ior.al

Pacility ¥ 1c8

Crude capacity: 4,500 barrels day!
Wastewater flow: 10,000 gallcns dave
¥ waste gerneration:

Assunotions:
Facility Group &*

F037 composizion: 65 percent water. 10 percent oil, and 25 percent solids by
weight?

K048 composition: 82 percent water. i3 percent oil, and 5 percent solids by
weight$

K049 composition: 40 percent witer, 8§ percent oil. and 12 percernt solids by
weigh:s

KOSl composition: 65 percent warer. 13 percent oil, and 20 percent solids by
weights

OWS solids removal efficiens 20 percent

0wS oil removal efficienc:: 75 percent®

0il in the OWS skimming (tc :lop oil system): 30 <7

6

percent

Slop oil removal sludge (KL% was not reported in the PRDB: however, a K049
cstimated based on 1.38 metvric tons/yy per

i

generation rate of 7 tons/vr
1,000 b/sd of refinery capaciz:®

OWS separator sludge was not repovicd in the PRDB; however, a OWS sicuge
generation rate of 11 tons/vr if estimated based on 2.2 metric tons/yr per
1,000 b/sd of refinery capacizwt

Estieation:

1 tous/vr x 0.25 COWS sludge solids fraction =

Solids removed in OWS: !
2.7 tons/yr

Solids influent to OWS: 2 T tous/yr / (0.5 OWS solids removal
eificiency) = 5.4 tons/yr ’

Solids effluent froem OWS: 5 tons/yr influernt - 2.7 tons/yr removed = 2.7
tons ‘vr effluent

Quantity of OWS skimming: 2 52 K049 water & solids content) x 6.8
tons,xv) / (1.0 - 0.5 oil in OWS skimming) = 7.1
ons.NY

0il in OWS skimzing: T 1 tons/vr x 0.5 ~ 3.6 tons/yr

0il in OWS sludge (F017): «0.1 x 2.7 tons/yr solids) / (0.25 solids
centent) = 1.1 tons/>r

Oil rewmoved in OWS: .1 tons/yr + 3.6 tons/yr = 4.7 tons/yr

0il influent to CWS: .. tons/yr oil removed / (0.75 OWS oil rezoval
-ttficiency) = 6.3 tons/yr

0il effluent from OWS: 43 tens/yr - 4.7 tons/yr = 1.6 tons/yr

Total oil & solids removerd in ~WS 4.7 tons/yr oil + 2.7 tons/yr solids - 7.4

tons/yr
Total F037 sludge from OWS: + > T tons/yr solids) / 0.25 solids and oil
corposition = 10.9 tons/yr FO37 generated



Since most FO37 and F038 wastes exhibit the TC for benzene, refineries tha:
land dispose TC wastes also land dispose F037 and F038 wasctes. Because EPA has
not received notification frox this refinery identifying land-based units
(e.g.. surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments hawve been closed and the functions of the
surface impoundments have been rceplaced by ranks. EPA believes that tanks
replacing surface impcundmertis would be cleaned out routinely to remove
accurulated sludges (which are considered routinelv generated F037 and FO3S
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank clearcuts to be on zn
average one-third as much as wastes generat:d from cleanout of surface
impoundrents. Calculations for surface impoundment cleanout (based on set:ling
of solids in an impoundment that was cleaned out every five vears on the
average) and for tank cleanouts (based on the calculations fer surface
irpourdment cleanout) are presented below.

Quantity of sludge generated from the surface ispoundments that have been
closed:

Amount of F waste sludge frox upstrcam surface impoundment:

45,738 sq.ft area of the surface impoundmens x 2 ft depth of the
sludge'™ x 63 1b/cu.fr density of the sludge = 5,762,988 lb = 2,861 tons

Downstream surface impoundment:

ST influent solids: 2.7 torns/ur

SI influent oil: 1.6 tons/yr

Area of SI: 3.82 acres

Volume of SI: 3.82 acres x 20 fcet depth x 3.295 x 105 gal per acre-foot =

24.9 million gallons
(assumes a 20 foot average derth of SI)
Hydraulic residence time: 24.9 million gallons / 0.01 million gallorns/day
- 2400 days :
Settlirg calculztions show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 2.7 tons/yr + 1.6 tons/yr = 4.3 tons/vr
Drag-out sludge from basins and impoundments contain an average of 65 percent
water'S therefore, the F037 waste volume accumulating in the basin is
estircated at (4.3 tons/yr) / (1 - 0.65)= 12.3 tons/yr.

Quantity of sludge generated from tanks:

2,946 tons of surface impoundwent sludge x 173" = 982 cton/yr of tank sludge.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'s

Solids loading of refinery: ( 7 tons/yr K039 + 0.9 tons/yr OwS
sludge)/ 10,000 gallons/day = 0.00179
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Sever clean out amount- 0.0017% x 13 acres land area of refirery x
tons/(yr/acre) (for solids loading of 1.0
calculated from known refinery) = 3.3
tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE ARD TRACKING SHEET

Facility #: 109

Data sources available:

Basis

L«

Petroleur refinery visfts/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal

and Recvcling Facilities (TSDR survey)
National Survey of Harardous waste Generators
Biennial report/state reporting reqguirements
California hazardou: waste data base
Petroleur refinery cata base (PRDB)
No-migration petitiorns

Comments from the proposcd rule

Organic Toxicity Surveyw

for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not

provide more recent data.

FO037 and FO38 waste estimates.

FO37 (routine) = 44,380 tens/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

facilicy #: 110

Jata sources awailable:

Petroleur refinery visits/voluntary submissiun

_x National Survey of Hazardous Wastc Treatment, Storage, Disposal.
and Recycling Facilities (TSDR survey)

_Xx National Survey of Kazardous Waste Cenerators
Riernnial report/state reporting requiremerts
California hazardous waste data base

_X Petroleum refinery c.:ta base (PRDB)
No-migration petitions

Comments from the proposed rule

_% Organic Toxicity Survey

lasis for FO37 and F038 waste estimation:

EPA used data from the above sources because the refirery did not
provide more recent data.

‘037 and FO38 waste estimates:

FO037 (routine) = 15,9%7 tons/yr
FO37 (surface impoundzments) = 1,000 toms (7/92 - 12/92)
F037 (surface impourdeznts) = 1,000 tons (1/93 - 12/93)

F037 (surface impoundzents) = 500 tons (1/94 - 6/94)



Facility # 110

Crude capacity:
Wastewater flow:

K waste generation:

Assurptions:

Facility Group 1%
F037 composition:
K048 composition:
K049 composition:

KGS1 composlition:

APl separator solids rermowve:

API separator oil

DAF unit solids removal effic
DAF unit oil removal efficien

Estipation:

115,000 barrels sdav!

920.000 gallons dave
K048: 1,193 tons/year3
KO51: 2.+ 818 tons/year3

65 percent water. 10 pevrent oil, and 25 percent solids bv
weight®

82 percent watev, 13 percent oil, and 5 percent solids by
weight5

40 percent wateyr. -8 percent oil, and 12 percent solids by
weight? ,

65 percent water, 15 percent oil, and 20 percent solids by
weight?

50 percent®
75 percent®
50 percent®

85 percent®

removal ef<:

Drag-out sludge from basins and {rj;oundments contain an average of 65 percent

water: thevefore
at (3971 tons/yr)

Amount of F waste

1,307 sq.ft
63 1b/cu.ft

the F037 waste veluxe accuwrulating in the basin is estimated
/ (1 - 0.63) = 11i.¢ tons/yr.

sludge froz upstream surface impoundment:

area of the surface impoundrent * 2 ft depth of rhe sludge *
density of the sludge = 164,682 1b = 82 tons

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known <ewer clean out quantities):'0

Solids loading of refirerv:

Sewer clean nut amount:

19,193 tons/yr K048 + 24,818 tons/vr K051)
7 830,000 gallons/day = 0.0366

0.0366 x 871 acres land area of refirery x
143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinerv) =
«.577 tons/yr

EFA received recent information about this facility in the Organic TC

Questionnaire.

basins had closed and were replaced by tanks.
information that indicates that the sewers have been segregated.

Based on this information, EPA assumed that the upstrean

EPA does not have
Therefore,

However,

EPA assumed that these tanks would generated the same amount of F037 (routire)

waste as the surface impoundments that

have closed. Using information from

the TC Questionnaire, the EFA was also able to determine the quantity of FO37
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and F038 wastes removed froz surface impoundment(s) during the time pericds
listed below:
July 1, 1692 - Dec. 31, 1992: 1,000 tons-

Jan. 1, 1993 . Dec. 31, 1993: 1,000 tons
Jan. 1, 1994 - Jure 30, 1994: 500 tons
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F037 AND FP038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 111

Dsta sources available:

Basis

Petroleum refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage. Disposal.
and Recycling Facilities (TSDR survey)

_X National Survey of Hazardous Was‘e Generators

Biennial report/state reporting requirements
California hazardous waste data base
Petroleun refinery data base (PRDB)

No-migration peti:.ons

Comments from the proposed rule

Organic Toxicity Survey

for FO37 and F038 waste estimation:

EPA used data from the zbove sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO37 (routire) = 2 tons/yr

F038 (routire) = 19 tons/yr



Facility # 111

Crude capacity: 11,500 barrels/day’
wastewater flow: 360,000 gallons/dayv?
K waste generation:

KO49: 15 tons/year?
KOS1: 4 tons/_vear2

Assurpntions:
Facility Group 3¢

F037 corposition: 65 percent water, 10 percent oil, and 25 percenr solids by
weight®
FO38 (IAF float) composition: 82 percent water, 13 percent oil, and 5 percent
solids by weight®
X048 composition: 82 percent water., 13 percent oil, and S percent solids by

weight? .

K049 composition: 40 percent water., 48 percent oil, and 12 percent solids by
weight$

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight?

API separator solids rezcval efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil svstem): 50 percent’

IAF unit solids removal efficiency: 50 percent$

IAF unit oil removal efficiency: 85 percent®

Estimation:

Solids in the API sludge (F051): (0.2 x 4 tons/yr) = 0.8 tons/yr

Solids in the API skimming (removed as K049): (0.12 x 15 tons/yr) - 1.8

tons/yr
Solids removed in the API separator: 1.8 tons/yr + 0.8 tons/yr = 2.6

tons/~r
Solids in API influent wastewater: (2.6 tons/yr) / (0.5 API solids removal
eff.) - 5.2 tons/yr
Solids in APl effluent wastewater: 5.2 tons/yr - 2.6 tons/yr = 2.6 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 15 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 15.6 tons/yr
0il in APl skimming: 15.6 tons/yr x 0.5 « 7.8 tons/yr
0il in API sludge (KO51): (0.15 x 4 tons/yr) = 0.6 tons/yr
0il removed in the API separator: 7.8 tons/yr + 0.6 tons/yr = 8.4 tons/yr
0il in API influent wastewater: (8.4 tons/yr) / (0.75 API oil removal
* eff.) = 11.2 tons/yr
0il in APl effluent wastewater: 11.2 tors/yr - 8.4 tons/yr = 2.8 tons/yr
0il in IAF float (F038): (2.8 tons/yr) x (0.85 IAF oil removal
efficiency) = 2.4 tons/yr
Solids removed in IAF: (2.6 tons/yr) x 0.5 1AF solids removal = 1.3
tons/vr

Solids in IAF effluent wastewater: 2.6 tons/yr from API separator - 1.3
tons/yr = 1.3 tons/yr



0il in IAF effluent wastewater: (2.3 tons/vr) x (1 - 0.85 oil removal
cfficiency) = 0.4 tons/yr

Total IAF float sludge (F028): { 2.4 tons/yr oil) / 0.3 solids & oil
corposition - 18.5 tons/vr

Since most FO37 and FO038 wastes e¢xhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose FO037 and F038 wastes. Because EPA has
not received notification {rox thins retinery identifving land-based unics
(e.g.. surface impoundments® accepting newly identified TC wastes. EPA assumes
thet the surface impoundments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tar
replacing surface impoundments would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated FG37 and 7C38
wastes). Based na information provided in the TC questionnaire, we estimated
the quantity of wastes generated f{rom these routine tank cleanouts to te cn an
average one-third as much as wastes generaied from cleanout of surface
impoundments. Calculations f{or surface impoundment cleanout (based cn settling
of solids in an impoundment that was cleaned out every five vears on the
average) and for tank cleancuts ‘based on the calculations for surface
imrpoundment clearout) are gresunted below.

=S

Quantity of sludge generated from the surface impoundments that have been
closed: .

FEP volure: 60,984 frf ¥ 20 ft depth =~ 1,220,000 i3 x 7,48 galjcu. ft
~ 9,125,400 gal
Flow =~ 360,000 gallons/day
Hydraulic retention time (HRT): %.125 million gallons / 3£0,C00
galions/day = 25 days

Settling calculations show that the HRT is sufficient for complete settling of
solids and reroval of oil.

Solids and oil settling in basin: 1.3 tons/vr solids + 0.4 tons/yr oil = 1.7
tons,/vr

Drag-out sludge from basins snd {mpoundments contain an average of 65 percent
water'S therefore, the FO37 waste volume accumulating in the basin is
estircated at (1.7 tons/yr) / (1 - 0.65) -~ 4.9 tons/yr.

Quantity of sludge generated from tanks:
5 tons of surface impoundzmen: sludge x 1737 = 2 ton/yr of tank sludge.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'®

Solids loading of refinery: (15 tons/yr K049 + 4 tons/yr KOS1) /
360.000 gallons/day = 0.000053

Sewer clean out amoun:: 0.000053 x 33 acres land area of refinery
x 143.7 tons/{yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
G.25 tons/yr
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P037 ANT P938 WASTE CAPACITY ANALYSIS:
CATA USE AND TRACKING SKEET

Facility #: 112

Data scurces available:

Basis

{ maticnal Survey of

Petroleun refinery wistts/voluntary submission

Kational Survey of ¥

and Pecveling Fa

ac

fes (TSDR survey)

tardous Wast s CGenerators

Biernnial report/stale reporiing requirenments
California hazardeus wante data base
Petroleur refinerv Zata base (PRD3)
No-migration petit.:ts

Commerzs from the ircponed rule

Organic Toxicity Survew

for FN37 and F038 waszs extiration:

FO37 and FOJE waste estimites:

FO37 (routire) = 24€ zons/vr
FO37 (surface impoundzants) = G090 toms (7/92 - 12/92)
FO37 (suriace impourdzents) = 750 tons (1,93 - 12/93)

F037 (surface impoundzsnts) = 0 tons (1/94% - 6/94)

rdous Waste Treatment, Storage,

Disposal,

EPA used Zdata from the above soirces because the refinery did rot
provide zore recent cdata.



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 113

Data sources avaijlable:

__ Petroleum refirerv visits/voluntary submission

_X National Survey ¢f Hazardous Waste Treatment, Storage, Disposal
and Recvcling Facilities (TSDR survey)

x Natiopal Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

X Petroleum refinerv data base (PRDB)
No-migration petizions

Comments from the groposed rule

Organic Toxicity Survey

Basis for F037 and FO38 was.e estimation:

EPA used data from the above sources because the refinery did not
provide more recert data.

F037 and F038 waste estirmates:

F037 (routine) = 15 tons/yr


http:refir.er

Facility # 113

Crude capacity: 5.000 barrels/day'
Wastewater flow: 000 gallons/day?
K waste generation:

Assumptions:

Facility Group &*

FO37 composition: €5 percent water, 10 percent oil, and 25 percent solids by

weight®.
F038 composition: 65 percent water, 10 percent oil, and 25 percent solids by
weight$
ND48 composition: 82 percent water, 13 percent oil. and 5 percent solids by
weight?
K049 composition: 40 percent water, 48 percent oil., and 12 percent solids by
: weight?
K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight3
CP1 separator solids removal efficiency: 70 percent®
CPI separator oil removal efffcicncy: ¢5 percent®
0il in the CPI skimzing (to slop oil system): :0 percent®

Slop oil removal sludge (KGi9) was not reported in the PRDB; however, a K049
generation rate of 7.6 tons/yr {s estimated based on 1.38 metric tous/vr per
1,000 b/sd of refinery capacity®

CPI sludge (F037) generation was not reported in the PRDB; however, a CPI
sludge generation rate of 12.12 tons/yr is estimated based on 2.2 metric
tons/yr per 1,000 b/sd of refirery capacity®

Estimation:

Apount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean ou: q;:antil:ies):‘S

Solids loading of refinery: (7.6 tons/vr KG49 ) / 7,000 gallons/day =
1.09 x 1073

Sewer clean out amournt: 1.09 x 10°3 x 17 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loadirg of 1.0 calculated from
known refirery) = 2.7 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 114

Data sources available:

Petroleum refinery vis{ts/voluntary submission

X National Survey of Harardous Waste Treatment, Storage, Disposal
and Recycling Facilities (TSDR survey)

_x National Survey of Ha:zardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

X Petroleum refinery data base (PRDB)
No-migration petiti~ns

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FU38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

FO037 (routine) = 6,025 tons/yr
F037 (surface impoundzents) = 3067 tons (7/92 - 12/92)
F037 (surface impoundrents) = 6134 tons (1/93 - 12/93)

F037 (surface impoundments) = 3067 tons (1/94 - 6/94)



Pacility # 114

Crude capacity:
Wastewater flow:

K waste generation:

K018
KOS1:

Asswmeptions:

Facility Group 2

56

F037 composition: 65 percent

weight®

FO38 composition: 82 percent

weights

K048 composition: 82 percent

weight®

K049 composition: 40 percernt

139,000 barrels/day'
3.4 million gallons/day?

144 tons/year3
1.015 tons/year?

water, 10 percent oil, and 25 percent solids by
water, 13 percent oil, and 5 percent solids by
water, 13 percent oil, and 5 percent solids by

water, 48 percent oil, and 12 percent solids by

weightS

K051 composition: 65 percent water, 13 percent oil, and 20 percent solids by
weight?

API separator solids removal: efficiency: 50 percent®

APl separator oil removal eificiency: 75 percent®

CPI separator solids removal efficiency: 70 percent®

CP1 separator oil removal efficiency: 85 percent®

DAF unit solids removal efficiency: - 50 percent®

DAF unit oil removal efficiency: 85 percent®

Estimation:

Solids in the API sludge (KO51): (0.2 x 1,015 tons/yr) =~ 203 tons/yr

Solids removed in the API separator: 203 tons/yr

Solids in API influent wastewater: (203 tons/yr) / (0.5 API solids removal

eff.) = 406 tons/yr

Solids in API effluent wastewater: 406 tons/yr - 203 tons/yr = 203 tons/yr

0il in API sludge (KO051): (0.15 x 1,015 tons/yr) = 157 tons/vr

0il removed in the API separator: 152 rons/yr

0il in API influent wastewater: (152 tons/yr) / (0.75 API oil removal

eff.) = 203 tons/yr

0il in API effluent wastewater: 203 tons/yr - 152 tons/vr = 51 tons/yr

Solids in CPI effluent: 406 tons/yr

Solids in CPI influent: (406 tons/vr) / (1 - 0.70 solids removal} =
1.353 tons/yr ,

Solids removed in CPI: 1.353 tons/yr - 406 tons/yr = 947 tons/yr

0il in CPI effluent: 203 tons/yr

0il in CPI influent: (203 toms/yr) / (1 - 0.85 solids removal) =

0il removed in CPI:
CPI sludge (F037):

Solids

removed in DAF:

1,353 tons/yr

1,353 tons/yr - 203 tons/yr = 1,150 tons/yr
(94?7 tons/yr solids + 1,150 tons/yr oil) / 0.35
solid & oil fraction = 5,991 tons/yr

203 tons/vr x 0.5 DAF solids removal = 102
tons/yr


http:cfficier.cy

203 tons/yr DAF influent - 102 tons/yr
removed = 101 tons/vr

51 tons/yr X 0.85 DAF solids removal = 43.4
tons/yr

0i1 in DAF effluent wastewater: (51 tons/vr) x (1 - 0.85 oil removal
efficiency) = 7.6 tons/yr

Solids in DAF effluent wastewater:

0il removed in DAF:

Amount of F waste sludge from upstream surface impoundrent:

194,713 sq.ft area of the surface impoundment x 2 ft depth of the
sludge'® x 63 lb/cu.ft density of the sludge = 24.5 million lbs = 12.267

tons

amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!®

(144 tons/yr X048 + 1,015 tons/vr KO51) /

Solids loading of refinery:
3.4 million gallons/day = 0.00034

0.00034 x 706 acres land area of refinery
X 143.7 tons/(yvr/acre) (for solids loading
of 1.0 calculated from known refinery) =
34.5 tons/yr

Sewer clean out amount:

The amount of F037 waste removed from surface impoundment(s) was
calculated as a lurp sum. Therefore, the amount of surface impoundment waste

was divided equally among the 24 months.
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FP037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 115

Data sources available:

Petroleum refinery visits/voluntary submission

_X National Survey of Hazardous “Wuste Treatment, Storzge, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardcus Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (FRDB)
No-migration petitic:s

Comments from the progosed rule

Organic Toxicity Survey

Basis for F037 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent cata.

F017 and FO38 waste estizaces:

FO37 (routine) = 16 tons/vr

FO38 (routine) = 305 tons/vr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Faciliey i#: 116

Data_sources available:

Petroleum refinery visits/voluntary submission

_% National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Faciliti{es (TSDR survey)

_x National Survey of Hazardzus Wast: Generators
Biennial repor;/sca:e reporting requirements
California hazardous waste data base

_x Petroleur refirery data base (PRDB)
No-migration petitinns

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data. -

FO037 and FO38 waste estimates:

F037 (routine) = 8 tons/vr


http:Petroleu.rn

Pacility # 116
Crude capacity: 62,000 barrels/day!
Wastewater flow: 410,000 gallons/day?

K waste generation:

KO51: 16 tons/yearZ
Assumptions:
Facility Group &*

F037 composition: 65 percent water, 10 percent oil, and 25 percent solids by

weightS

F038 composition: 65 percent water, 10 percent oil, and 25 percent solids by
weight$

K048 composition: 82 percent water, 13 percent oil, and 5 percernt solids by
weight$

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by
veights

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by

) weight®

APl separator solids removal efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

DAF unit solids removal efficiency: S0 percent®

DAF unit oil removal efficiency: 85 percent®

0il in the AP{ skimming (to slop oil system): S0 percent’

Slop oil removal sludge (K049) was not reported in the PRDB; however, a K049
generation rate of 91 tons/yr is estimatcd based on 1.38 metric tons/vr per
1,000 b/sd of refirery capacity8

Estimation:

Solids in the API sludge (KOS51): (0.2 x 16 tons/yr) = 3.2 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 91 tons/yr) = 10.9
N tons/yr
Solids removed in the API separator: 10.9 tons/yr + 3.2 tons/yr = l4.1
tons/yr

Solids in API influent wastewater: (l4.1 tons/vr) / (0.5 API solids removal
eff.) = 28.2 tons/yr
Solids in AP1 effluent wastewater: 28.2 tons/yr - 14.1 tons/yr = l4.1 tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 91 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 94.6 tons/yr

0il in API skimming: 94.6 tons/yr x 0.5 = 47.3 tons/yr

0il in API sludge (KO51): (0.15 x 16 tons/yr) = 2.4 tons/yr

0il removed in the API separator: 2.4 tons/yr + 47.3 tons/yr = 49.7 tons/yr

0il in APl influent wastewater: (49.7 tons/yr) / (0.75 API oil removal

eff.) = 66.3 tons/yr
0il in API effluent wastewater: 66.3 tons/yr - 49.7 tons/yr = 16.6 tons/yr

Solids removed in DAF: 14.1 tons/yr influent x 0.5 solids removal efficiency
- 7 tons/yr
DAF solids effluent: 14.1 tons/yr - 7 tons/yr = 7 tons/yr



0il removed in DAF: 16.6 tons/vr influent x 0.85 oil removal efficiency =
4.1 toms/yr
DAF oil effluent: 16.6 tons/vr - l4.1 tons/yr = 2.5 tons/yr

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):15

Solids loading of refinery: (91 tons/yr K049 + 16 tons/yr KOS1) /
410,000 gallons/day = 0.00026

0.00026 x 200 acres land area of refinerv
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
7.5 tons/yr

Sewer clean out amount:
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P037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 117

Daza sources available:

Petroleum refinery wisits/svoluntary submission

x Natioral Survey of Hazardous Waste Treatment, Storage. Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hacardous Waste (enerators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDB)
No-migration petitic:s

Comments from the proposed rule

Organic Toxicity Survey

Basis for T037 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data. .

FO037 and F038 waste estimates:

F027 (routine) = 584 tons/vr


http:Natior.al

el

crude capacity:

st
wa

lity # 117

81,300 barrels/dav'

ewater flow: 84,000 gzllons,/dax?

ste generation:

K049

124 :ons/yenrz

CPI sludge (FO237): 197 tons/year (reported)

ssumptions:

aci

337

lity Group &*

composition: 65 percent water,

’e
—

percent oil, and 25 percent solids by

weight®

)38 composition: 65 percent water, 10 percent oil, and 25 percent solids by

. weights

)48 composition: 82 percent water. 13 percent oil, and 5 percent solids by
weight?

)49 composition: 40 percent w:tey, «$ percent oil, and 12 percent solids by
weight$

)51 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight®

Pl separator solids removal efficiency: 70 percent®

Pl separator oil removal efficiency: 85 percent®

il in the CPI skimming (to slop oil svscem): 50 percent®

ET solid removal efficiency: 50 percent®

stimation:

>lids in the CPI sludge (F037): (0.2 x 197 tons/yr) = 39.4 tons/yr

olids in the CPI skimming (removed as X049): (0.12 x 124 tons/yr) = 14.9

tons/yr
olids removed in the CPl segparator: 14.9 tons/yr + 39.4 tons/yr = 54.3
tons/yr
5lids in CP1 influent wastewater: (34.3 tons/yr) / (0.7 CPl solids removal

olids in CPl effluent wastewa
adantity of CPI skimming:

i1
il
il
il

il

in CPI skimming:
in CPI sludge (F037):

eff.) - 77.63 tons/yr
ter: 77.6 tons/yr - 54.3 tons/yr = 23.3 tons/yr
(0.92 K019 vater & solids content) x 124
tons/vr) / (1.0 - 0.5 oil in CP1 skimming) = 129
tons/Nr
129 tons/yr x 0.5 = 64.5 tons/yr
(0.15 x 197 tons/yr) = 29.6 tons/yr

renoved in the CPI separator: 63.5 tons/yr + 29.6 tons/yr = 94.1 tons/yr

in CPI influent wastewater:

in CPI effluent wastewater:

G3.1 tons/yr / (0.85 CPI oil removal eff.)
= 111 tons/yr
tll tons/yr - 94.1 tons/yr =~ 16.9 tons/yr



(23.3 tons/yr solids in influent
wastewater) x (0.5 FET solids removal
based on settling time calculation) ~ 11.7
tons/yr solids settling in FET

(11.7 tons/yr solids settling in FET) /
(0.2 fraction of solids in FET sludge'®) =
58 tons/yr FO37 sludge from FET clean out

Solids removal in FET (F037)

F037 sludge from FET clean out:

Arcunt of F037 sludge froz annual refinery sewar clean out (extrapolation
based on refineries with known sewer clean out quantities):!°

Solids loading of refinery: (124 tons.vr K049 + 197 tons/vr FO37) /
84,000 gullions/day = 3.82 x 1073

3.82 x 1073 x 600 acres land area of
refinervy x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated frem
known refinery) = 329 tons/vr

Sewer clean out amount:
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHERT

Facility #: 118

Data sources available:

Petroleun refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

14

_x National Survey of Harardous Waste Generators
Biennial report/state reportiég requirements
California hacardous waste data base

x Petroleum refinery data base (PRDB)

No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis_ for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 2,237 tons/vr



Pacility # 118

Crude capacity: 95,000 barrels/day!
Wastewater flow: 650,000 gallens/day?

Assumptions:

Facility Group 6&*

F037 composition: 65 percent water, 10 percent oil, and 25 percent solids by
weight?

F038 composition: 65 percent water, 10 percent oil, and 25 percent solids by
welght® '

K048 composition: 82 percent water, 13 percent oil, and 5 percent solids by
weight®

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by
weight®

KOSl composition: 65 percent water, 15 percent oil, and 20 percent solids by

. weight$

Slop oil removal sludge (KO049) was not reported in the PRDB; however, a K049
generation rate of 230 tons/yr is estimated based on 1.38 metric tons/yvr per
1,000 b/sd of rafinery capacityd

Estimation:

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and FO38 wastes. Because EPA has
not received notification from this rcfinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface irpoundzents have been closed and the functions of the
surface impoundrents have been replaced by tanks. EPA believes that tanks
replacing surface impoundrments would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated FO037 and F038
wastes). Based on inforrmation provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundment that was cleaned out every five years on the
average) and for tank cleanouts (based on the calculations for surface
impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:
Anount of F waste sludge from upstrcam surface icpoundment:
90,605 sq.ft area of the surface impoundrent x 2 ft depth of the
sludge’ x 63 lb/cu.ft density of the sludge = 11.4 million 1b = 5,708

tons

Quantity of sludge generated from tanks:


http:lb/cu.ft
http:Assu!r.pt

6,678 tons of surface impoundzent sludge x 1/3'7 = 2 226 ton/yr of zank
sludge.

Amount of F037 sludge from arnnual refinery sewer clean out (extrapolation
based on refineries with knowm sewer clean out quantities):’

Solids loading of refirerwy: (194 tons/yr F037)/ 650,000 gallons/day =
0.000298

0.000298 x 267 acres land area of refinerv
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
11.4 tons/yr

Sewer clean out amount:

Downstream surface impoundrent volure: 906,040 cu.fc.®
Flow = 650,000 gallons/day = $6,905 cu.ft./day
Hydraulic retention time (HRT): 806,040 cu.fr. / 86,905 cu.fc./day = 10.4

day ~ 250 hours

Solids sertling in basin: 184 tons/yr solids effluent from FET

Drag-cut sludge from basins and icpoundments contain an average of 20 percent
s0lide’?; therefore, the F037 waste volure accurulating in the basin is
estipated at (194 tons/yr) / (0.20) = 970 tons/yr.
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 119

Data sources available:

Petroleum refinery visits/voluntary subzission

National Survey of Hacardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survev)

_x National Survey of Hazardous Waste (enerators
Biennial report/state reporting requirexents
California hazardous waste data base

_x Petroleum refinery data base (PRDB)

No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

F037 (routine) = 25 tons/yr



Pacility # 119

Crude capacity: 115,000 barrels/day!
Wastewater flow: 3.0l million gallons/day?
K waste generation:

¥051: L6 tons/year>

Assumptions:
Facility Group &4°

F037 composition: 65 percent water, 10 percent oil, and 25 percent solids by

weight5

F038 composition: 65 percent water, 10 percent oil. and 25 percent solids by
weight®

K048 composition: 82 percent water, 13 percent oil, and 5 percent solids by
weight$

K049 composition: 40 percent water., 48 percent oil, and 12 percent solids by
weight$ :

KO51 composition: 65 percent water. 15 percent oil, and 20 percent solids by
weight5

APl separator solids removal efficiency: 50 percent®

APl separator oil removal efficiency: 75 percent®

FET solids removal efficiency (when HRT is 30 minutes): 50 percen:9

Estigzation:

Solids in the API sludge (K0S51): (0.2 x 46 tons/yr) = 9.2 tons/yr

Solids removed in the API separator: 9.2 tons/yr

Solids in API influent wastewater: (9.2 tons/vr) / (0.5 API solids removal
eff.) = 18.4 tons/yr
Solids in API effluent wastewater: 18.4 tors/yr - 9.2 tons/yr = 9.2 tons/yr

0il in API sludge (KOS51): (0.15 x 46 tons/vr) = 6.9 tons/yr

0il in API influent wastewater: (6.9 tons/vr) / (0.75 API oil removal
eff ) « 9.2 tons/yr

0il in API effluent wastewater: 9.2 tons/yr - 6.9 tons/yr = 2.3 tons/yr

Assuming a hydraulic retention time of 30 minutes, 50X of solids are removed
in the flow equalization tank.

Solids removed in FET: 9.2 tons/yr x 0.5 solids removal = 4.6 tons/yr
Drag-out sludge from basins anc lmpoundments contain an average of 20 percent
solids'®; therefore, the F037 waste volume accuzulating in the basin is

estimated at (4.6 tons/yr) / 0.2 solids fraction'® = 23 tons/yr.

Armoun- of F037 sludge from annual refinery sewer clean out (extrapolation
based on vefineries with known sewer clean out quancities):15

Solids loading of refineryv: (46 tons/yr KO51) s 3.01 million
gallons/day = 0.000015


http:perctr.t9

Sewer clean out amount: 0.000015 x 1,000 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) = 2.2 tons/yr
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F037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Fazility #: 120

Data sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hacardous Waste Treatment, Storage, Disposal,
and Recvcling Facilities (TSDR survey)

_X National Survey of Hazardous Waste Generators
Biennial report/state reporting regquirements
California hazardous waste data base

X Pecroleumvrefinery data base (PRDB)

No-migration peci:ion;

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and FO38 waste estimates:

FO037 (routine) = 1,117 tons/vy



Y037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility 4: 121

Data_sources available:

Petroleum refinerv visits/voluntary submission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal
and Recycling Facilities (TSDR survev)

_x National Survey of Hacardous Waste Cernerators
Biennial report/state reporting requirerents
California hazardous waste data base

_x Petvoleur refinery data bise (PRDB)

No-migration petiti.ns

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estimates:

FO37 (routine) = 125 tons/vr
F037 (surface impoundments) = 1571 tons (7/92 - 12-92)
FO037 (surface impoundhents) « 3143 tons (1/93 - 12/93)

F037 (surface impoundments) = 1571 tons (1794 - 6/§A)



7acility # 121
Crude capacity: 273 barrels/day’
Jastewater flow: 10,120,000 gallons/day?

{ waste generation:

. K051: 1,760 tons/year3?
Assumptions:
Facility Group 6*

K051 romposition: 65 percent water, 15 percent oil, and 20 percent solids by

veight®
APl separator solids removal efficiency: 50 percent®
AP1 separator oil removal efficiency: 7S percent®
21 in the API skicming (to slop oil system): S0 percent’
Estimation:
Solids in the API sludge (KO51): (0.2 x 1,760 tons/yr) = 352 tons/yr
Solids removed in the API serarator: 352 tons/yr + 0 tons/yvr = 352

tons/yr
Solids in APl influent wastewater: (352 tons/vr) / (0.5 API solids removal
eff.) = 704 tons/yr
Solids in API effluent wastewater: 704 tons/yr - 352 tons/yr = 352 tons/yr

0il in API sludge (KO051): (0.15 x 1,760 tons/yr) ~ 264 tons/yr

0il in API influent wastewater: 264 tons/yr) / (0.75 API vil removal eff.)
- 352 tons/yvr

0il in API effluent wastewater: 352 tons/yr - 264 tons/yr = 88 tons/vr

Equalization basin volume: 51,218,000 cu.ftr.?

Flow = 10,120,000 gallons/day = 1,353,044 cu.ft.. day

Hydraulic retention time (HRT): 51,218,000 cu.fc. / 1,353,044 cu.fr./day =

37.9 day = %09.6 hours

Sertling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 352 tons/yr + 88 tons/yr = 440 tons/vr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water'S therefore, the FO37 waste volume accumulating in the basin is
estimated at (440 tons/yr)/(1-.65)= 1257.1 tons/yr.

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with kncwn sewer clean out quantities):?

Solids loading of refinery: ( 1,760 tons/yr KOS51)/ 10,120 000
gallons/day = 0.000174



Sewer clean out amount: 0.000174 x 5000 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) = 125.02 tons/yr

The amount of F037 waste removed from surface impoundment(s) was
calculated as a lump sum. Therefore, the amount of surface impoundment waste

was divided equally among the 24 months.



P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #4: 122

Data sources available:

Petroleum refinery wvisits/voluntary subaission

x National Survey of Hartardous Waste Trealment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Cenerators
Biennial report/state veporting requirerents
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

.Commen:s from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO3§ waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO37 (routine) = 117 tons/vr
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P037 AND P38 WASTE CAPACITY ANALYSIS:
DATA JSE AND TRACKING SHEET

Facility #: 123

Data sources avajlable:

Petroleum refinery visits,/voluntary submission

_X National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Cener#tors
Biennial report/state reporting requirerents
California hazardous waste data base

X Petroleum refinerv dara base (PRDB)
No-migration petitions

Comments from the proposed rule

X Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data. R

FQ37 and FO38 waste estimates:

FO37 (routine) = 6 tons/yr
FO037 (surface impoundxents) = 100 tons (7/92 - 12/92)
FO37 (surface impoundments) - 100 tons (1/93 - 12/93)

F037 (surface impoundzents) = 100 tons (1/94 - 6/94)



acility # 123

rude capacity: 53,000 barrels/dayv’
astewater flow: 840,000 gallons/da_\'2
waste generation:

3

K0%%: 44 tons/vear
3

KO51: 44 tons/vear
ssurptions:
acility Group 6%

049 composition: 40 percent water, 438 percer: oil, and 12 percent solids by

weights ]

051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight?

PI1 separator solids removal efficiency: 50 percent®

PI separator oil removal efficiency: 75 percent®

il in the API skimming (to slop oil svstem): S0 percent7

stiration:

mount of FO37 sludge from annual refinery sewer clean out (extrapolation
ased on refineries with known sewer clean out q‘uantities):15

Solids loading of refinery: (a4 tons/yr K049 + 44 tons/yr K051)/
840,000 gallons/day = 0.000105

Sewer clean out amount: 0.000105 x 372 acres land area of
refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) ~ 5.61 tons/yr

This refinery submitted data in the Organic TC Questionnaire on when
arface impoundment(s) would be cleaned out and closed (or rertrofitted) and
ne amount of wastes that would be cleaned out. Using this information, the
PA was able to determine the quantity of F037 and F038 wastes removed form
arface impoundment(s) during the time periods listed below:

July 1, 1992 - Dec. 31, 1992: 100 tons
Jan. 1, 1993 - Dec. 31, 1993: 100 tons
Jan. 1, 1994 - June 30, 1994: 100 tons



7070 G rovy. ;.H;:’

123

AP) SEPARATOR SLUDGE

LERADED TANK BOTTOMS

SLOP Ol EMULSION SOLIOS

HEAT EXCHANGER BUNOLE
CLEANING SLUOGE

NATURAL GAS CONDENSATE
TANK SLUDGE

STORAGE AND TREARTMENT
TANK NUMBER 1

28T
3iWT

HW

» OFFSITE

(DEWATERED SLUDGE)

ATTACHMENT 1

HAZARDOUS WASTE MANAGEMENT SCHEMATIC




FP037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SKEET

Facility #: 124

Data sources_available:

Petroleur refinery visits/voluntary submission

x National Survey of Hatardous Waste Treatzent., Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the propﬁsed rule

Organic Toxicity Survey

Basis for F037 and FO38 waste estimation:

EPA used Jata from the above sources beczuse the refinery did not
provide more recent data.

F037 and F038 waste estimates:

F037 (routine) = 291 tons/yr
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Pacility # 124
Crude capacity: 130,700 barrels/dax’
Wascewater flow: 1,400,000 gallons/dav?

K waste generation:

K051: 799 tons/vear?
Assumptions:
Facility Group 7¢

KO4Y cormposition: 40 percern: water, %8 percent oil, and 12 percent solids by

weight®

K051 composition: 65 percent water. 15 percent oil, and 20 percent solids by
weight?

APl separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): SO’percent7

Slop oil emulsion solids (K7%«*) was not reported in TSDR survey or PRDB;
therefore, an estimated KO4¥ guantity of 198 tons/yr was based on 1.38 metric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day®

Estirmation:

Solids in the API sludge (K051): (0.2 x 7992 tons/yr) = 159.8 tons/vr

Solids in the APl skimmirg {(removed as K049): (0.12 x 198 tons/yr) = 23.76
tons/yr

Solids removed in the APl separator: 159.8 tons/yr + 23.76 tons/yr =

183.56 tons/yr
Solids in API influent wastewater: (183.56 tons/yr) / (0.5 API solids removal
eff.) = 367.12 tons/yr
Solids in API effluent wastewater: 367.12 tons/yr - 183.56 tons/yr = 183.56
tons/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 198
tons/yr) / (1.0 - 0.5 oil in API skimming) =
205.92 tons/yr

0il in API skimming: 205.92 tons/yr x 0.5 = 102.96 tons/yr

0il in API sludge (KOS1): (0.15 x 799 tons/yr) = 119.85 tons/yr

0il removed in the API separator: 102.96 tons/yr + 119.85 tons/yr = 222.81
tons/yr

0il in API influent wastewater: 222.81 tons/yr) / (0.75 API oil removal
eff.) = 297.1 tons/yr

0il in API effluent wastewater: 297.1 tons/yr - 222.81 tons/yr = 74.29
tons/yr

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that
lard dispose TC wastes also land dispose F037 and FO038 wastes. Because EPA has
not received notification fror this refinery identifying land-based units
(e.g., surface impoundments) accepting newly icdentified TC wastes, EPA assumes
that the surface impoundrments have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks



replacing surface impoundrents would be cleaned out routinely to repove
accurulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as wastes generated from cleanout of surface
icpoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundment that was cleaned out every five vears on the
average) and for tank clearouts (based on the calculations for surface
impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed: :

Equalization basin volume: 2.239,000 cu.ft.?
Flow = 1,400,000 gallons/day = 187,180 cu.ft./day
Hydraulic retention time (HRT): 2,239,000 cu.fc. / 187,180 cu.ft./day = 12

day = 288 hours

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in basin: 183.56 tons/vr + 74.29 tons/yr = 257.85
tons/yr

Drag-out sludge from basins and impoundments contain an average of 65 percent
water!? therefore, the FO037 waste volume accumulating in the basin is
estimated at (257.85 tons/yr)/(l-.65)~ 736.7 tons/yr.

Quanrity of sludge generated from tanks:
737 tons of surface impoundment sludge x 1/3'7 = 246 ton/yr of tank sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'s

Solids loading of refinery: (198 tons/yr K049 + 799 tons/yr KO031)/
1,400,000 gailons/day = 0.000712

Sewer clean out amount: 0.000712 x 436 acres land area of

‘ refinery x 143.7 tons/(yr/acre) (for
solids loading of 1.0 calculated from
known refinery) = 44.61 tons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHERT

Facility #i: 125

Data_sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_X National Survey of Hazardous Waste Cunerators
Biennial report/state reporting requirements
California hazardous waste data base

_X Petroleum refinery data base (PRDB)

No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for FO37 and FO38 waste estimation:

EPA used data from the above sources because the refinery did not
proviade more recent data,

FO37 and F038 waste estimates:

F037 (routine) = 73 tons/yr



Pacility # 125

Crude capacity: 20,000 barrels/day’
Wastewater flow: 30,000 gallons/day2

Assumptions:
Facility Group 3*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight$

K051 composition: 65 persent water. 15 percent oil, and 20 percent solids by
weight$

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): 50 percent’

API sludge (KO051) was not reported in TSDR Survey or PRDB; therefore, an
estimated K051 quantity of 65 tons/vr was based on 2.2 metric tons/yr (or 2.43
tons/yr) per 1,000 barrels/day®.

Slop oil emulsion solids (K0:“: was not reported in TSDR survey or PRDB;
therefore, an estimated K049 quant:ity of 41 tons/yr was based on 1.38 metric_
tons/yr (or 1.52 tons/vr) per 1,000 barrels/day®

Estimation:
Solids in the API sludge (K051): (0.2 x 65 tons/yr) = 13 tons/yr .
Solids in the API skimming (rexzoved as K049): (0.12 x 41 tons/yr) = 4.92
tons/yr
Solids removed in the APl separator: 13 tons/yr + 4.92 tons/yr = 17.92
tons/yr

Solids in API influent wastewater: (17.92 tons/yr) / (0.5 API solids removal
eff.) - 35.84 tons/yr
Solids in APl effluent wastewater: 35.84 tons/vr - 17.92 tons/yr = 17.92

tons/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 41 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 42.64
tons/yr
0il in API skimming: 42.64 tons/yr x 0.5 = 21.32 tons/yr
0il in AP1 sludge (KO051): (0.15 x 65 tons/yr) = 9.75 tons/yr
0il removed in the API separator: 21.32 tons/yr + 9.75 tons/yr = 31.07
tons/yr
0il in APl influent wastewater: 31.07 tons/yr) / (0.75 APl oil removal
eff.) = 41.4 tons/yr
0il ir API effluent wastewater: 41.6 tons/yr - 31.07 tons/yr = 13.33
tons/yr

Since most F037 and FO38 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land-based units
(e.g., surface impoundrments) accepting newly identified TC wastes, EPA assumes
that the surface impoundrents have been closed and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
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replacing surface impoundments would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanoutrs to be on an
average one-third as much as wastes generated from cleanout of surface
impoundments. Calculations for surface impoundment cleanout (based on settling
of solids in an impoundrent that was cleaned out every five years on the
average) and for tank cleanouts (based on the calculations for surface
impoundment cleanout) are presented below.

Quantity of sludge generated from the surface impoundments that have been
closed:

Equalization basin volure: 436,000 cu.f:.?

Flow = 30,000 gallons/day = 4,011 cu.ft./dav

Hydcaulic retention time (ERT): 436,000 cu.fr. / 4,011 cu.fr./dav = 108.7
day = 2608.8 hours )

Settling calculations show that the HRT is sufficient for complete settling of
solids and removal of oil.

Solids and oil settling in tasin: 17.92 tons/yr + 10.33 tons/yr = 28.25
tons/yr

Drag-out sludge from basins and {mpoundments contain an average of 65 percent
water'3; therefore, the F037 waste volume accumulating in the basin is
estimated at (28.25 tons/yr)}/(1..65)= 80.7 tons/yr.

Quantity of sludge generated from tarks:
81 tons of surface impoundrent sludge x 1/3%7 = 27 ton/yr of tank sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!S

Solids loading of refinery: ( 41 tons/xr K049 + 65 tons/yr KO51)/
30,000 gallons/cay = 0.003533

Sewer clean out amount: 0.003533 x 90 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
45.69 tons/yr



12357 AND ¥038 WASTE CAPACITY ANALYSIS:
DATA USR AND TRACKING SHEET

Facilicty #: 126

Data_sources available:

Petroleum refinery visits/voluntary submission

X National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR surveyv)

_x National Survey of Hazardous Waste Cenerators
Biennial report/state reporting requirements
California hazardcus waste data base

x Petroleum refinery dzta base {(PRDB)
Yo-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estication:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FC38 waste estirmates:

FO37 (routine) = 1,305 tons/vr



‘Pacility # 126

Crude capacity: 115,000 barrels/day'
Wastewater flow: 20,000 gallons/day?
K waste generation:

K049: 139 tons/year?
KO51: S5 tons/year?

Assurptions:
Facility Group 1*

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight$

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight’ ’

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

0il in the API skimming (to slop oil system): 50 percent’

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB;
therefore, an estimated K049 quantity of 139 tons/yr was based on 1.38 retric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day?

Estimation:

Solids in the API sludge (KOS51): (0.2 x 55 tons,/yr) = 11 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 139 tons/yr) = 16.68
tons/yr
Solids removed in the APl separator: 11 tons/yr + 16.68 tons/yr = 27.68
tons/yr
Solids in API influent wastewater: (27.68 tons/yr) / (0.5 API solids removal
eff.) = 55.36 tons/yr
Solids in API effluent wastewater: 55.36 tons/yr - 27.68 tons/yr - 27.68
: tons/yr

Quantity of API skimming: (0.52 K049 water & solids content) x 139
tons/yr) / (1.0 - 0.5 oil in AFI skimming) =
144.56 tons/yr

0il in API skimaing: 144.56 tons/yr x 0.5 = 72.28 tons/yr

01l in API sludge (KOSl): (0.15 x 55 tons/yr) = 8.25 touns/yr

0il removed in the API separator: 72.28 tons/yr + 8.25 tons/yr = 80.53
tons/yr

01l i{n API influent wastewater: 80.53 tons/yr) / (0.75 API oil removal
eff.) « 107.4 tons/yr

0i1 i., API effiuent wastewater: 107 .4 tons/yr - 80.53 tons/yr - 26.87
tons/yr

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):'



Solids loading of refinery: {139 tons/yr ¥049 + 55 tons/yr K051)/
23.000 gallons/day =~ 0.0097

Sewer clean out amount: 0.0097 x 306 acres land area cf refinery
x 143.7 tons/(yr/acre) (for solids loading
0of 1.0 calculated from known refinery) =
-26.53 tons/yr ’

Since most F037 and FO038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and FO38 wastes. Because EPA has
not received notificatioa from this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface impoundments have been cliored and the functions of the
surface impoundments have been replaced by tanks. EPA believes that tanks
rep'acing surface impoundments would be cleaned out routinely to remove
accumulated sludges (which are considered routinely generated FO037 and F028
wastes). Based on information provided in the TC guestionnaire, we estizated
the quantity of wastes generated froz these routine tank cleanouts to be on an
average one-third as much as wastes generated froxz cleanout of surface
impoundments. Calculations fcr scrface icpoundment cleanout (based on settling
of solids in an irpoundment t'..t was cleaned out every five vears on cthe
average) and for tank cleanouts (based on the calculations for surface
impoundment cleanout) are presented below.

Quantity of sludge generated fror the surface impoundzents that have been
closed:

Arount of F waste sludge from upstrear surface impoundment:

41,818 sq.ft area of the surface icpoundment x 2 fc depth of th2
sludge'® x 63 1b/cu.ft densicy of the sludge = 5,269,0681b - 2,634 tons

Quantity cof sludge generated from tacks:

2,634 tons of surface impoundren: siudge x 1/3'7 = 878 ton/yr of tank sludge.
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P037 AND FO0JIB WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 127

Data sources available:

Petroleum refinery visits/voluntary submission

National Survey of Harardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

National Survey of Hazardous Was:e Generators
Biennial report/state reporting requirerents
California hazardous waste data base
Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for F037 and F038 waste estirmation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and F038 waste estimates:

FO037 (routine) =~ 235 tons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USEB AND TRACKING SHEET

Facility #: 128

Data sources available:

Petroleum refinery visits/voluntary subzission

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste Cererators
Biennial report/state reporting requirements
California hazardous waste data base

_x Petroleum refinery data base (PRDB)

No-migration petitions

Comnents from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
pruvide more recent data.

FO37 and F038 waste estimates:

FO037 (routine) = 2,790 tons



F037 AND P038 WASTR CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 129

Data_sources available:

Petroleum refinery visits/voluntary submission

_x National Survey of Harardous Waste Treatment, Storage, Disposal.
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous wvaste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

x Organic Toxicity Survey

Basis fecr F037 and FO38 waste estization:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and F038 waste estirpates:

FO37 (routine) = 474 tons/vr



P037 AND P038 WASTB CAPACITY ANALYSIS:
DATA USE AND TRACKING SHRET

Facilicy #: 130

Data sources available:

Basis

Petroleum refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilitles (TSDR survey)

National Survey of Hazardous Waste Generators
Biennial report/state re;orting requirements
California hazardous waste data base
Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Orgaric Toxicity Survey

for F037 and F038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recerit data.

FO37 and F038 waste estimates:

F037 (routine) = 642 tons/yr



Pacility # 130

Crude capacity: 68,000 barrels/day’
Wastewater flow:' 180,000 gallons/day?
K waste generation:
KO.3: 88 tons/year?
KO51: 75 tons/year?

Assumptions:
Facility Group 1*

K049 composition: 40 percent vater, 48 percent oil, and 12 percent solids by

weight$

K051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight?

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

DAF unit solids removal efficiency: 50 percent®

DAF unit oil removal efficiency: 85 percent®

0il in the API skimming (to slop oil system): 50 percent’

Slop oil emulsion solids (XC49) was not reported in TSDR survey or PRDB;

therefore, an estimated KC.L9 quantity of 103 tons/yr was based on 1.38 metric

tons/yr (or 1.52 tons/yr) per 1,000 barrels/day?®

Estimation:

0{1 in API siudge (KOS1): (0.15 x 75 tons/yr) = 11.25 tons/yr
‘Solids in the API sludge (KO51): (0.2 x 75 tons/yr) = 15 tons/yr

011 in API influent wastewvater: (11.25 tons/yr) / (0.75 API oil removal
eff.) = 20 tons/yr

Solids in APl influent wvastewater: (15 tons/yr) / (0.5 API solids removal
eff.) - 30 tons/yr

0il in API effluent wastewater: 20 tons/yr - 11.25 tons/yr = 8.75 tons/yr

Solids in API effluent wastewater: 30 tons/yr - 15 tons/yr = 15 tons/yr

0il in OWS influent wastewater: (11.25 tons/yr oil in effluent wastewater)

/ (1.0 - 0.75 fraction of oil settling
based on 30 min.'' residence time) = 45
tons/yr oil in influent wastewater

Solids in OWS influent wastewater: (15 tons/yr solids in effluent wastewater)

/ (1.0 - 0.5 fraction of solids settling
based on 30 min.?'! residence time) = 30
tons/yr solids in influent wastewater

0il removal in OWS (F037): 45 tons/yr oil in influent wastewater -
11.25 oil in OWS effluent wastewater =
33.75 tons/yr oil settling in OWS



Solids removal in OWS (F037): 3O tons/yr solids in influent wastewater -
15 solids in OWS effluent wastewater = 15
tons/yr solids settling in OWS

F037 sludge from OWS clean out: (33.75 tons/yr oil + 15 tons/yr solids
settling in OWS) / (0.35 fraction of oil
and solids in OWS sludge'?) = 139 tons/yr
F037 sludge from OWS clean out

0il in DAF float (KO048): (8.75 tons/yr) x (0.85 DAF oil removal
efficiency) - .43 tons/yr

So’id in DAF float (K048): (15 tons/yr) » (0.5 removal efficiency) = 7.5
tons/ yr

041 in DAF effluent wastewater: (8.75 tons/yr) - (7.43 oil removed by DAF

float = 1.32 tons/yr
Solids in DAF effluent wastewater: (15 tons/yr influent solids) - 7.5 tons/yr
removed by DAF float = 7.5 tons/yr

Since most F037 and FO38 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose FO37 and F038 wastes. Because EPA has
not received notification from this refinery identifying land-based units
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes
that the surface {mpoundments have been closed and the functions of the
surface impoundments have been replaced by tarks. EPA believes that tanks
replacing surface fmpoundments would be cleaned out routinely to remove
accumulated sludges (which are considercd routinely generated F037 and F038
wastes). Based on information provided in the TC questionnaire, we estimated
the quantity of wastes generated from these routine tank cleanouts to be on an
average one-third as much as wastes gencrated from cleanout of surface
impoundments. Calculations for surface ilmpoundzeant cleanout (based on settling
of solids i{n an impoundment that was cleaned out every five years on the
average) and for tank cleanouts (based on the calculations for surface
izpoundment cleanout) are presented below.

Quantity of sludge generated from the surface irpoundments that have been
closed:

Amount of F waste sludge from upstream surface iepoundment:

21,780 sq.ft area of the surface {mpoundment x 2 ft depth of the
sludge'® x 63 1b/cu.ft density of the sludge- 2,744,280 lbs = 1372 tons

Quantity of sludge generated from tanks:
1372 tons cf surface impoundment sludge x 1/3'7 = 457 ton/yr of tank sludge.

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!®

Solids loading of refinery: (88 tons/yr K048 + 103 tons/yr K049 + 75
tons/yr KO0S51)/ 180,000 gallons/day =
0.001478


http:lb/cu.ft

0.001478 x 217 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
46.08 rons/yr

Sewer clean out amount:



F037 AND P03B WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facility #: 131

Data_sources available:

Petroleum refinery visits/voluntary submission

X National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hacardous Waste Generators
Biennial report/state reporting requirements
Californi; hazardous waste data base

x Petroleur refinery data base (PRDB)
No-migration peti{tions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 wvaste estimation:

EPA used data froa the above sources because the refinery did not
provide more recent data.

FO037_and F038 waste estimares:

FO37 (routine) ~ 16 tons/yr



acility # 131

‘rude capacity: 35,000 barrels/day!
lastewater flow: 90,000 gallons/dav?
. waste generation:

KO51: 51 tons/year?

sssurptions:
‘acility Group 4*

{049 composition: 40 percent water, 48 percent oi{l, and 12 percent solids by

weight3

{051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight$

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: ) 75 percent®

JAF unit solids removal efficiency: 50 percent®

JAF unit oil rewoval efficiency: 85 percent®

Jil in the API skimming (to slop oil system): SO percent’

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRD3;
therefcre, an estimated K049 quantity of 46 tons/yr was based on 1.38 retric
tons/yr (or 1.52 tons/yr) per 1,000 barrels/daya

Estimation:

Amount of FO037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quanc1Cies):”

Solids loading of refinery: ( 46 tons/yr K049 + 51 tons/yr KO51)/
90,000 gallons/day =~ 0.001078

0.001078 x 100 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
16 tons/yr

Sewer clean out amount:



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHRET

Facility #: 132

Data sources available:

Basis

Petroleun refinery visits/voluntary submission

National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base
Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

for F037 and FO038 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

F037 and FO38 waste estimates:

FO37 (routine) = 103 tons/yr



‘acility # 132

‘rude capacity: 60,000 barrels/dav!
lastewater flow: 40,000 gallons/dayz
. vaste generation:

KOS1l: 21 tons/year?
\ssumptions:
‘acility Group &*

049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight’

051 composition: 65 percent water, 15 percent oil, and 20 percent solids by
weight3

\PI separator solids removal efficiency: S0 percent®

\PI separator oil ramoval efficiency: 75 percent®

JAF unit solids removal efficiency: 50 percent®

JAF unit oil removal efficienc:: 85 percent®

)il in the API skimming (to slop ofl system): 50 percent?

‘ET solid removal efficiency: SO percent?

slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB;
cherefore, an estimated K049 quantity of 273 tons/yr was based on 1.38 metric
zons/yr (or 1.52 tons/yr) per 1,000 barrels/day®

istimation:

s5olids "in the API sludge (KOS1): (0.2 x 21 tons/yr) = 4.2 tons/yr

s5olids in the API skimming (removed as K049): (0.12 x 273 tons/yr) = 32.76
. tons/yr

50lids removed in the APl separator: 4.2 tons/yr + 32.76 tons/yr = 37
tons/yr

jolids in API influent wastewater: (37 tons/yr) / (0.5 API solids removal
eff.) = 74 tons/yr
5olids in AP1 effluent wastewvater: 74 tons/yr - 37 tons/yr = 137 tons/yr

uantity of API skimming: (0.52 K049 water & solids content) x 273
tons/yr) / (1.0 - 0.5 oil in API skimming) = 283
tons/yr

il in API skimming: 283 tons/yr x 0.5 =~ 142 tons/yr

Jil in API sludge (KO51): (0.15 x 21 tons/yr) = 3,15 tons/yr

Jil removed in the API separator: 142 tons/yr + 3.15 tons/yr = 145 tons/yr

il ir API influent wastewater: (145 tons/yr) / (0.75 API oil .removal

eff.) = 193 tons/yr

Ji1 in API effluent wastewater: 193 tons/yr - 145 tons/yr = 48 tons/yr

Jil removed in §2 API separator: 48 tons/yr x (.75 oil removal efficiency)

- 36 tons/yr
Solid removed in #2 API separator: 37 trons/yr x (0.5 solids removal
efficiency) ~ 18



e

Filter solids removal: 9 tons/yr
Filter oil removal: 12 tons/yr
Total oil and solids removed 9 tons/yr + 12 tons/yr = 21 tons/yr
Total F037 generate from the filter: 21 tons/yr / (0.6 solids & oil

fraction'®) - 36 tons/yr

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):15

Solids loading of refinery: ( 273 tons/yr K049 + 21 toms/yr KOS1)/
400,000 gallons/day = .000735

Sewer clean out amount: 0.00073% x 200 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
21 tons/yr
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01l in §#2 API effluent wastewater: 48 cons/yr - 36 tons/yr = 12
Solids in #2 API effluent wastewater: 37 tons/yr - 18 tons/yr = 18 tons/yr

Solids removal in FET (F037): (18 tons/yr solids in influent wastewater)
X (0.5 FET solids removal efficiency) = 9
tons/yr solids settling in FET

F037 sludge from FET clean out: (9 tons/yr solids setcling in FET) / (0.2
fraction of solids in FET sludge'®) = 45
tons/yr F037 sludge from FET clean out

Solids in FET effluent wastewater: (18 tons/yr sollds in influent wastewater
- 9 tons/yr solids settling in FET) = 9
tons/yr solids in effluent wastewater

Filter solids removal: 9 tons/yr

Filter oll removal: 12 tons/yr

Total oil and solids removed 9 tons/yr + 12 tons/yr = 21 tons/yr
Total F037 generate from the filter: 21 tons/yr / (0.6 solids & oil

fraction'®) = 36 tons/yr

Amount of F037 sludge froa annual refinery sewer clean out (extrapolation
based on refineries with known sewer clean out quantities):!®

Solids loading of refinery: ( 273 tons/yr K049 + 21 tons/yr KO051)/
400,000 gallons/day = .000735

Sewer clean out amount: 0.000735 x 200 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
21 tons/yr
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P037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

Facilicy #: 133

Data sources available:

Petroleum refinery visits/voluntary submission

x Mational Survey of Hazardous Waste Treatment, Storage, Disposal
and Recycling Facilities (TSDR survey)

_x National Survey of Hazardous Waste le¢nerators
Biennial report/state reporting requirements
California hazardous waste data base

X Petroleum refinery cdaza base (PRDB)
No-migration petiticrs

Comments from the proposed rule

QOrganic Toxicity Survey

Basis for F037 arnd FO38 waste estimation:

EPA used data from the above sources because the refinery did not
provide more recent data.

FO037 and F038 waste estimates:

F037 (routine) = 1,852 tons/yr

FO038 (routine) = 171 cons/yr



F037 AND P038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHEET

icilicy #f: 134

ata_sources available:

Petroleum refinery visits/voluntary submission

x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migratjon petitions

Comments from the proposed rule

_ Organic Toxicity Survey

asis for F037 and FO38 waste estization:

EPA used data from the above sources because the refinery did not
provide more recent data.

J37 and F038 waste estimates:

FO37 (routine) = 143 tons/yr



Pacllity # 134

Crude capacity: 34,000 barrels/day’
Wastewater flow: 150,000 gallons/day?
K waste generation:

KOS1: 51 tons/year?

Assumptions:
Facility Group 7%

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by

weight?

K051 composition: 65 percent water, 15 percent ofl, and 20 percent solids by
weight?

API separator solids removal efficiency: 50 percent®

API separator oil removal efficiency: 75 percent®

DAF unit solids removal efficicney: 50 percent®

DAF unit o0il removal efficiercy: 85 percent®

0il in the API skimming (to slop ofl system): SO percent?

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDR;
therefore, an estimated K049 quantity of 52 tons/yr was based on 1.33 metric .
tons,/yr (or 1.52 tons/yr) per 1,000 barrels/day?

Estimation:

Solids in the API sludge (KOS1): (0.2 x 51 tons/yr) = 10.2 tons/yr
Solids in the API skimming (removed as K049): (0.12 x 52 tons/yr) - 6.24
tons/yr
Solids removed in the API separator: 10.2 tons/yr + 6.24 tons/yr = 16.44
tons/yr
Solids in API influent wastewater: (32.88 tons/yr) / (0.5 APl solids removal
eff.) = 16.44 tons/yr
Solids in AP effluent wastewater: 32.88 tons/yr - 16.44 tons;yr = 16.44

tons/yr
Quantity of API skimming: (0.52 K049 water & solids content) x 52 tons/yr)
/ (1.0 - 0.5 oil in API skimming) = 54 tons/yr
0il in API skimming: 54 tons/yr x 0.5 ~ 27 tons/yr
0il in API sludge (KO51): (0.15 x 5ltons/yr) = 7.65 tons/yr
0il removed in the APl separator: 27 tons/yr + 7.65 tons/yr = 34 tons/yr
0il in APl influent wastewater: ( 34 tons/yr) / (0.75 API oil removal
eff.) ~ 45 tons/yr

0il in API effluent wastewater: 45 tons/yr - 34 tons/yr = 1l toms/yr

The turbulence caused by the aeration coupled with the short residence time in
the API unit prevents significant settling; therefore, we examined settling
characteristics in the equalization basin.

Since most FO037 and F038 wastes exhibit the TC for benzene, refineries that
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has
not received notification from this refinery identifying land-based units
(e.g., surface impoundrencs) accepting newly identified TC wastes, EPA assumes



iat the surface impoundments have been closed and the functions of the

irface impoundments have been replaced by tanks. EPA believes that tanks
:placing surface impoundments would be cleaned out routinely to remove
ccurulated sludges (which are considered routinely generated F037 and F038
astes). Based on information provided in the TC questionnaire, we estimated
ne quantity of wastes generated froa these routine tank cleanouts to be on an
verage one-third as much as wastes gencrated from cleanout of surface
wmpoundaents. Calculations for surface {mpoundrent cleanout (based on settlirng
f solids in an impoundment that was cleaned out every five years on the
verage) and for tank cleanouts (based on the calculations for surface
apoundzent cleanout) are presented below.

uantity of sludge generated from the surface impoundments that have been
losed:

qualization basin volume: 3,581,000 cu.fr.?

low = 150,000 gallons/day = 20,204 cu.ft./day

ydraulic retention time (HRT): 3,581,000 cu.fr. / 20,204 cu.ft./day = 179
day = 4292 hours

ettling calculations show that the HAT {s sufficient for complete settling of
olids and removal of oil.

olids and oil settling in basin: 11 tons/yr + 16.44 tons/yr = 27.44 tons/yr

rag-out sludge from basins and impoundments contain an average of 65 percent
ater'3; therefore, the FO37 waste wvolume accuzulating in the basin is
stirated at ( 27.44 tons/yr)/(l-.65)= 78 tons/yr.

uantity of sludge generated froz tanks:
95 tons of surface impoundrent sludge x 1/3'7 = 132 ton/yr of tank sludge.

nmount of FO037 sludge from annual refinery sewer clean out (extrapolation
.ased on refineries with known sewer clean out quantities):1’

Solids loading of refirery: ( 52 tons/yr K029 + 51 tons/yr KOS1)/
150,000 gallons/day -~ 150,000

Sewer clean out amount: 0.000687 x 113 acres land area of refinery
% 143.7 vons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) =
11 tons/yr



P037 AND F038 WASTE CAPACITY ANALYSIS:
DATA USE AND TRACKING SHERT

Facility #: 135

Data sources available:

Petroleum refinery visits/voluntary submissior

_x National Survey of Hazardous Waste Treatment, Storage, Disposal,
and Recycling Facilities (TSDR survey)

x National Survey of Hazardous Waste Generators
Biennial report/state reporting requirements
California hazardous waste data base

x Petroleum refinery data base (PRDB)
No-migration petitions

Comments from the proposed rule

Organic Toxicity Survey

Basis for F037 and F038 waste estimation: N

EPA used data from the above sources because the refinery did not
provide more recent data.

FO37 and FO38 waste estimates:

F037 (routine) « 3 tons/yr



1lity # 135

de capacity: 80,000 barrels/day’

tewater flow: 105,000 gallons/day?

aste generation:

KO48: 12 tons/year3

K051: 15 tons/year?

umptions:
1lity Group 4°

{ration:

ur.t of FO037 sludge from annual refinery sewer clean out (extrapolation
ed on refineries with known sewer clean out quantities):!

Solids loading of refinery:

Sewer clean out amount:

( 12 tons/yr KO48 + 15 tons/yr K051)/
105,000 gallons/day = 0.000257

0.000257 x 70 acres land area of refinery
x 143.7 tons/(yr/acre) (for solids loading
of 1.0 calculated from known refinery) = 3
tons/yr

e Amerr ®eennn
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