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E. l Key Assumptions and Equations Used to Estimate F037 /8 Gene.ration 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: 

OAccumulation in the unit - Unit infhent 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 composition of the effluent 
from the upstream unit. Then, the material-balance calculations are applied 
to the do'o'T\stream unit using the effluent from the upstream unit as the 
influent to the downstream unit. 

For exan:ple, with a -.-.;~tewater treatment configuration cons is ting of an 
AP! separator follo'o·ed by a !AF unit, the material-balance calculations 'o'ould 
be applied first to the API separator. The calculations would use the amount 
and average composition (oil, water, solids) of API separator bottoms 
generated, and the solids and oil removal efficiencies of the API separator, 
to estimate the /l.ll!ount an-:! composition of effluent from the AP! separator. A 
material balance for the !AF unit would involve using the effluent fro~ the 
AP! separator as the influent to the !AF unit, anj the solids ar.1 oil removal 
efficiencies of the !AF unit, co estimate the F038 waste that is generated in 
the !AF unit. 

The following sections (E.1.1 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 co~bined in Section E.4 to produce estimates of F037/8 waste. 

E.1.1 Composition of F037/8 ~astes 

Because F037 and F038 wastes are generated by the petroleum refining 
industry in units similar in design and purpose to AP! separators and DAF 
units genera ing K048 and Y.051, EPA assumed that the composition of F037 and 
F038 .,_.astes, as generated, would be similar to the composition of KOSl and 
K048 wastes, as generated, respectively. 



Therefore, to estimate F wastes generated in these types of units, EPA 
obtained average co~positions of K048, K049 (also used in material-balance 
calculation), and K051 ~astes, as generated, fron, the following sources: 

• U.S. EPA, Assessment of Ha:ardo~s ~aste Practicps in rhe 
Petroleum Refir.!ng Industry, r;ns Report PB-259097, 1976. 

• U.S. EPA, Envirorur~ntal Assessrnrnt Dat'1 Ease fo!" PPtn>leum 
Refining l.'aste~ater and Residuals, EPA 600/2-83-010, 1983. 

• 19S6 National Survey of Trea:c.cnt, Stora1;e, Disposal, and 
Recycling Facilities (TSDR Sur~ey). 

l.'aste Type Oil Content (:t) \,'ate r Content (X) So lids Content (l) 

K048 (OAF Float) 13 82 5 

K049 (Slop Oil l.8 40 12 
Solid~) 

KOSl (API Sludge) 15 65 20 

F•~rtheraore, filters used to remove solids from the 1.-aste,,ater stream (not the 
types of filters used to de.·ater •·aste sluc1;es) ,,ere assureed to generate an 
F038 filter cake that is 60 percent solids and oil. This inforttation was 
obtained from: 

•· U.S. EPA, Assessment of Hazardous l.'aste Practices in the 
Petroleum Refining Industry, NTIS Report PB-259097, 1976. 

EPA used another ass=ption to estimate F037/8 wastes that accumulate in 
impound:tents (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 accureulated sludges were 
similar in composition to K051 wastes. 

E.1.2 Solids Settling Equations 

To be able to deternine the amount of solids that settle out in 
impound:tents and tanks, EPA used the following solids settling calculations 
based on McCabe, I.'., and Smith, J.C., Unit Operations of Chemical Engineering, 
Third Edition, McGraw Hill book Co., 1976, and then compared the results to 
hydraulic retention tice. The calculations belo~, based on an average 
impound.:nent 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 (u 1 ) 

is i;iven by: 

:., = 
' 



.·here 

g - acceleration due to gravity 
Pp - particle density 
p fluid density 
m - particle mass 

projected area of particle perpendicular to flow 

Co -
~ -

Drag coefficient 

Assuming that the particles are spherical, and further, that settling 
occurs in the intermediate regime, then the expression becomes 

u, o.1s3g 0 ·"v;·"cp,-pl 0 ·" 

t Po.:,µo.o 

whereµ - fluid viscosity. 

Assii;ning the follo.·ing values: 

Dp - 0.005 in Pp - 80 lb/ft3 µ - 0.000672 lb/(ft•sec) 
g - 32.14 ft/sec2 p - 62 .4 lb/ft3 

results in: 

u • 0.153x(32.14) 0 ·"(0.00S/12)1."(80-62.4) 0 ·" 

' (62 .4) 0 · 21x(o.ooo672) 0 ·" 

• o. 153xll. 75Xl. 4Xl o·•)(T •66 • 0 •Ol3ft/sec 
3.32x0.04 

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

In reality, the particles will not attain terminal velocity illllDediately; 
therefore, the settling time is assumed to be closer to one hour. 

E.1.3 Oil and Solids Removal Efficiencies of ~astewater Units 

Oil and solids removal efficiencies of wastewater units are used in the 
material·balance calculations because these efficiencies determine the artount 
of sludges generated by those units, and the composition of wastewaters 
lea,·ing the system. The table bel01.- presents these efficiencies. 
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Wastewater Treatment Oil Removal Efficiency Solids Removal 
Unit (X) Efficiency (X) 

API and OSW Separator 75 50 

CPI Separator 85 70 

OAF Unit 85 50 

IAF Unit 85 50 

Average oil and solics rerno,•al efficiencies for API separators and OAF 
units are based on the following publications: 

• U.S. EPA, Assessment of Hn~ardous Waste Practices in the 
Petroleu.~ Refinin~ Industrv, NTIS Report PB-259097, 1976. 

• Hackman, E.E .. Toxic Organ!c Chemicals Destruction and ~aste 
Treatment, ~c~es Data Corporation, 1978. 

CPI separator average oil and solids removal efficien=ies are based on 
an average of the API separator oil and solid removal efficiencies, and 
removal efficiencies of high-perforaance CPI systems provided by Ste,·e Hall of 
Quantek, Incorporated (these units are capable of removing 90 percent solids 
and 95 percent oil). 

IAF separators average oil an1 solids removal efficiencies are based on 
the U.S. EPA report, Assess~ent of Hazardous Waste Practices in the Petroleum 
Refining Industry, ~"TIS Report PB-259097, 1976. 

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

E.1.4 Impoundment and Sewer Clean Out Waste Generation 

Impoundments 

For Category 2-facilicies, EPA obtained the surface area of impoundments 
affected by the F037/8 listing from the PRDB (see Section E.3). Using 
material-balance calculations, EPA calculated the settling and accumulation of 
F037 sludges in impound!ten::s bec,.·een primary and secondary separation and 
after primary treatrne~t (but before secondary treatment). Material-balance 
calculations determine the an,ou..~t of sludge accumulated each year in these 
impoundments. For impouncbencs equal to or greater than three acres (or 
131,000 ft 2, or 2,620,000 f:: 3 , for 20 feet deep surface impoundments), which 
EPA assumed are cleaned ouc an a,·erage of every five years (from the F037/8 
Listing RIA), the amount c: sludge accumulated each year was multiplied by 
five to obtain the amount cf accw:,ulated F wastes generated from clean outs. 
For impoundments less than three acres, which EPA assumed are cleaned out 
annually, the amount of sj_c,dge accumulated each year was included in the 
routine F waste generation fo~ the facility. The material-balance approach, 
ho·.-ever, was not able to esci=-·.te the quantity of F037 sludi;es accu.-rulated in 
impoundments upstrea:n of p~imary treatment (because the material-balance 
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calculations start at the firGt wastewater treatment unit, which is typically 
an API and CPI separator); therefore, EPA used information in the F037/8 RIA 
and data submitted (see attached) by ITEX (a construction/remediation 
contractor specializing in larg~ scale closures such as surface ir.pounclments) 
to estimate F037 waste ger.eration from clean out of impoundments upstream of 
primary treatment. 

According to the F037/8 Listing RIA, sludges accun:ulate to an avera£,e 
dLpth of one foot before clean out (impoundments average five years between 
clean outs). Data provided by lTEX, howe•:er, (shown on the next page) 
ir,dicate that sludges accu:11ulatc 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 
accun:ulated as much waste as wns found by ITEX. The calculations for waste 
generation consist of multiplying sludge depth by the impound.:nent's surface 
area and by the density of ~he sludge (assumed to be 63 pounds per cubic 
feet). For impounclments 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 
acc\.lll'ulated F wastes generated from clean outs. 

Sewers 

F037 wastes are also generated from sewer clean outs. EPA estimated 
sewer clean out for Category 2 facili~ies 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 tho refinery (i.e., the larger the refinery the 
larger the sewer system'). To obtah an estimate of F037 waste generation from 
the clean out of Category 2 facilities, 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 Assun:pti~ns 

For Category 2 facilities that did not submit a TSDR or Generator 
Survey, EPA used the wastewat10r treatment configuration and K048 and KOSl 
generation information presented in the PRDB for the material-balance 
calculations. For some facilities, the PRDB indicated that units generating 
K048 and KOSl exist at the facility, but reported no K048 and KOSl generation 
amounts (the facility may not have reported these wastes); therefore, to 
estimate F037/8 wastes, EPA used average K048 and KOSl waste generation rates 
based on refinery's crude proct't;bing capacity, to estimate K048 and KOSl waste 
generation used in material· ba I :.nee calculations. The following average waste 
generation rates are presence~ :n EPA's Environreental Assessment Data Base for 
Petrole= Refining 1./aste,.,ater ,,nd Residuals, EPA 600/2-83-010, 1983. 



Waste Type Average lolaste Generation Rate 
([tons/yr]/[l,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, clarificrs, and low rate aeration tanks is 
one-half hours based on infontation from Kemmer, F., Nalco Water Handbook, 
Second Edition, McGraw Hill Book Co., 1988. 

EPA assuoed 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, HcGra~ Hill 
Book Co., 1984. 



E.2 Notation Of Asswtptions Used in Estimating F037/8 ~aste 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 assw,:ption. 

Superscript number 

.l 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

AssU11:ption 

Information from !harsh, L.A., "l'.nnual Refining 
Survey," Oil & Gas Journal, March 18, 1991. 

Information frcro the PRDB. 

Information from the TSDR Survey. 

Facility grouping information from the PROB. (Some 
facility groupings have been updated based on 
wastewater treatment schematics submitted with the 
":'SOR Survey.) 

AssU11:ptions on K waste composition (Section E.1.1). 

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

Asswtption based on engineering judgment. 

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

Assumption on average residence time of in flow 
equalization tanks, settling tanks, clarifiers, and 
low rate aeration tanks (Section E. 1.5). 

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

Asswtption on average residence time in treatment 
and neutralization tanks (Section E.1.5). 

Asswtption on the composition of F037/8 wastes 
generated in treatment and r.eutralization tanks 
(Section E.1.1) 

Assun:ption on the composition of F037 sludges 
generated from clean out of closure of impound:r.ents 
(Section E.1.1). 



14 Asswoption for calculating accumulated F waste 
generation from impound:nents upstream of primary 
trentmrnt based on a sludge depth of two feet 
(Sectlnn E.l.4). 

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

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

17 For fi,cilities with surface impoundments that ,,ill 
cloi~ due to management of newly identified wastes, 
the TC questior.~aire requested that the facilities 
estimntc the annualized quantity of tank sludges 
from tnnks that will replace surface impoundments. 
EPA found that, on average, the annualized quantity 
of tnnk sludge is one-third the quantity of wastes 
that will be cleaned out from surface impoun~~ents. 



E.3 Estimates of FO37/8 ~aste 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.l 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 (Ric~..c,ond, CA) 
• Conoco (Santa Maria, CA) 
• Exxon (Benicia, CA) 
• Fletcher Oil (Carson, CA) 
• Gold~n West Refining (Santa Fe Springs, CA) 
• Huntway Refining (Benicia, CA) 
• Huntaay Refining (Wilmington, CA) 
• Kern Oil (Bakersfield, CA) 
• Mobil (Torrance, CA) 
• Pacific Refinin& (Hercules, CA) 
• Paramount Petroleum (Paramount, CA) 
• San Joaquin Refining (Bakersfield, CA) 
• Shell Oil (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 (Denv-er, CO) 
• Landmark Petroleum (Fruita, CO) 
• Amoco (Savannah, CA) 
• Young Refining (Douglasville, CA) 
• Chevron (Barber's Point, HI) 
• Hawaiian Independent (Ewa Beach, HI) 
• Clark Oil (Blue Island, IL) 
• Clark Oil (Hartford, IL) 
• Mobil (Joliet, IL) 
• Uno-Ven (Lemont, IL) 
• Indiana Fant Bureau (~t. Vernon, IN) 
• Laketon Refining (Laketon, IN) 



• Marathon (Indianapolis, IN) 
• Coastal Refir.ing (El 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) 
• Citgo (Lake Charles, LA) 
• Conoco (Lake Charles, LA) 
• Ker-McGee Refining (Cotton Valley, LA) 
• Marathon (Caryville, LA) 
• Mobil (Chalmette, LA) 
• Placid Refining (Port Allen, LA) 
• She 11 Oil (1'orco, LA) 
• Star Enterprise (Convent, LA) 
• Crystal Refining (Carson City, Ml) 
• Marathon (Detroit, MI) 
• Ashland (St. Paul, Mil) 
• Koch Refining "(Rosemont, MN) 
• Amerada Hess (Purvis, MS) 
• Ergon Refining (Vicksburg, MS) 
• Southland Oil (Lumberton, MS) 
• Southland Oil (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 Oil (Westville, NJ) 
• Exxoo (Linden, NJ) 
• Mobil (Paulsboro, NJ) 
• Seaview Petrolue111 (Thorofare, NJ) 
• Bloomfield Refining (Bloomfield, NM) 
• Giant Industries (Gallup, NM) 
• Navajo Refining (Artesia, h"M) 
• Thriftway Marketing (Farmington, NM) 
• Cibro Petroleum Products (Albany, NY) 
• Amoco (Mandan, ND) 
• Ashland (Canton, OH) 
• Sun Refining (Toledo, OJI) 
• Ker-McGee Refining (Wynnewood, OK) 
• Sinclair Oil (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 Sha.c:rock (Sunray, TX) 
• Dia.mond Shamrock (Three Rivers, TX) 
• Fina Oil & Chemical (Big Spring, TX) 
• Fina Oil & Chemical (Port Arthur, TX) 
• Hi 11 Petroleum (Texas City, TX) 
• Hovell Hydrocarbons (San Antonio, TX) 
• Koch Refining (Corpus Christi, TX) 
• LaCloria Oil & Gas (Tyler, TX) 
• Lyondell Petrochemical (Houston, TX) 
• Marathon (Texas City, TX) 
• Mobil (Beaucont, TX) 
• Phillips 66 (Borger, TX) 
• Phillips 66 (Sveeny, 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 OU (Salt Lake City, 'L'T) 
• Chevron (Salt Lake City, UT) 
> Crysen Refining (Woods Cross, UT) 
• Pennzoil (Roosevelt, UT) 
• Phillips 66 (Woods Gross, UT) 
• Amoco (Yorkto.-n, VA) 
• BP Oil (Ferndale, WA) 
• Chevron (Seattle, WA) 
• Sound Refining (Tacoma, WA) 
• US Oil & Refining (Tacoma, WA) 
• Murphy Oil (superior, W!) 
• Amoco (Casper, VY) 
• Frontier Oil (Cheyenne, llY) 
• Little America Refining (Casper, VY) 
• Sinclair Oil (Sinclair, llY) 
• Wyoming Refining (Newcastle, ~"Y) 

In order to not reveal confidential business information (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 FO37/8 waste generation estimates presented here to represent volumes 
actually generated by specific facilities, the names of the refineries have 
been replaced by facility identification numbers in the material-balance 
calculations. 



P037 .All:) P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility//: 

Data ~ources avail.,ble: 

Petroleum refir.erv v~sits/\'o)untary subrr.ission 

~ National Survey o~ Ha=ardous \Jost,' Treatrr.ent, Storage. Disposal, 
and Recycling Fac!li:ies (TSDR s~rvey) 

_1:; National Survey o: Ha::ardot1s ~aste Generators 

Biennial report/state reporting requirements 

California hazardous vaste dntn base 

-2, Petroleum refiner:: c:3:a bas<· (PROB) 

N~-migration petitio~s 

Comments from pro;,osed ru lt· 

-2, Organic Toxicity Cr.a::acteristlc Sun·cy 

Basis for F037 and F038 vas:e tstimnt!on: 

EPA used daca froc c~e above Rourccs because the refinery did not 
provide more recent da:a. 

F037 and F038 vaste esticaces: 

F037 (routine) - 198 tons/yr 



F037 AJ,,-:J F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility ,1: 2 

Data sources available: 

PetroletL't refiner:; \*isi:.s/voluntary submission 

2 ~ational Survey of Ha::ardous Waste Trc-atrr.ent, Stora£,e, Disposal. 
and Retycling Fac!:ic!~• (TSDR surv~y) 

Biennial report/s:a.te r('port ing rt :;ui re-rr.e:nts 

Ca!ifornia t1azarc!o~s ~ast0 data base 

2 Petroleur:: refinery ca:a bas~ (PROB) 

~o-reigration peti:ions 

Comrr.ents from the ; cc;:-osl'cl rule 

Organic Toxicity Survey 

Basis for F037 and F038 ,.-as:e estim.ic!on: 

EPA used data from t~e c'ibo,·e Sources because the refinC::r? Cid not 
yrovidP a:ore recent G..ita. 

F037 and F038 ~aste estioctes: 

F037 (routir.e) - l.38~ cons/yr 
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Facility # 2 

Crude capacity: 40,000 barrele/day 1 

l.:astP.Water flo·.:: 300,000 gallons/dayZ 
K ..,asce generation: 

K049: 125 tons/ycar 3 

K051: 925 tons/ycarl 

Assur.i;,tions: 

34Facility Group 

K049 composition: 40 percent ·.::1: (:- :- • t.8 percent oil, and 12 percent solids by 
"eights 

K051 composition: 65 percent ,,.-at('r, 15 percent oil, and 20 percent solids by 
"eights 

API separator solids removal ef!ici<'ncy: 50 percent6 

API separator oil ren.oval efficiency: 75 percent6 

Oil fr, the API skim:ning (to slop oil systP.rr): 50 pcrcent 7 

Esti1tation: 

Solids in the API sludge (K051): (0.2 x 925 tons/yr) - 185 tons/yr 
Solids in the API skimming (ren:o·,ed as K049): (0.12 x 125 tons/yr) - 15 

tons/yr 
Solids removed in the API separator: 185 tons/yr+ 15 tons/yr - 200 

tons/yr 
Solids in API influent "astevater: (200 tons/yr) / (0.5 API solids 

removal eff.) - 400 rans/yr 
Solids in API effluent wastewater: 400 tons/yr - 200 tons/yr - 200 

tons/yr 
Quantity of API skimming: (0. 52 KOl,9 water & solids content) x 125 

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

Oil in API skimming: 130 tons/yr x 0.5 - 65 tons/yr 
Oil in API sludge (K051): (0.15 x 925 tons/yr) - 138. 75 tons/yr 
Oil removed in the API separator: 65 tons/yr+ 138.75 tons/yr - 203.75 

tons/yr 
Oil in API influent waste,.·ate::: (203. 75 tons/yr) / (0.75 API oil removal eff.) 

- 271.7 tons/yr 
Oil in API effluent wastewate::: 271.7 tons/yr - 203.75 tons/yr - 67.95 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 r~flnery identifying land based units 
(e.g., surface impoundments) acc~ptlng newly identified TC wastes, EPA asstL~es 
that the surface impoundments ha·.•c- been closed and the functions of the 
surface impoundments ha,·e bee:-, rep lac rd by tar.ks. EPA believes that tanks 
replacing surface irrpoun~·•nts would be cleaned out routinely co rerrove 
accumulated sludges (which arc cons!dercd routinely generated F037 and F038 
wastes). Based on infor1tation prcvlded In the TC questionnaire, we estirrated 
the quar.tity of ~astes ger.ereted from these routine tank cleanoucs to be on an 
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average one-third as much as ~he quantity of wastes generated from the 
cleanout of surface impoun~~ents. Calculations for surface impoundrnent 
cleanout (based on settling of solids in ,1n impoundrnent that is cleaned out 
every five years on the average) and for tank cleanouts (based on the 
calculations for surface icpoun~~Fnt cleanout) are presented below. 

Quantity of sludge generated fro~ the surface impoundments that ha~e been 
closed: 

Equalization basin volume: 2.:.:,:..000 cu.:·t. 2 
Flow - 300,000 gallons/day - 40.110 cu.ft./day 
~ydraulic 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 cornpletP settling of 
solids and r~moval 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 1mpoundm~nts contain an average of 65 percent 
water 13 ; therefore, the F037 "aste ,·oltL-r.e accwr.ulating in the basin is 
estimated at (267.95 tons/yr)/(1- .65)- 765.6 tons/yr. 

Quantity of sludge generated from tanks: 

3,825 tons of surface lmpounc!n,ent sludge x 1/3 17 - 1,275 ton/yr of tank 
sludge. 

Amount of F037 sludge fro3 annual refinery sewer clean out (extrapolation 
based on refineries with kno~-n sewer clean out quantities): 15 

Solids loading of refinery: (125 tons/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 kno~-n refinery) - 113 
tons/yr 
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA OSI AND TRAC~ING SHEET 

Facility //: 3 

Data sources available: 

Petroleun: refinery ,·isito/voluntary subrr.ission 

~ Natio~al Survey of Hazardous Waste Treatment, Stora£e, Disposal, 
and Recycling Facilities (TSDR survey) 

~ National Survey of Hazardous ~aste Generators 

Biennial report/stat• ••porting requirements 

California hazardous waste data base 

~ Petroleum refinery dat.1 bn~e (PRDB) 

No-migration petitions 

Comments from the proposrd rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste est!mntion: 

EPA used data from the abo~r sources because the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 1;295 tons/yr 



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

Facility //: 4 

Data sources available: 

Petroleu:n refinery visits/voluntnry,suba:ission 

2 National Survey of Ha=ardous waste Treatc:ent, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

..2, National Survey of Ha=ardous ~aste Generators 

Biennial report/sta:, reporting requirea:ents 

California hazardous ~aste data base 

2 Petrolewn refinery data base (PROB) 

No-migration petitions 

Comments from the pro?osed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

EPA used data from the a!>ove sources because the refinery did not 
provide more recent data. 

F037 and F038 ~aste estimates: 

FC37 (routine) - 1,287 tons/yr 



Facility # 4 

Crude capacity: 50,000 barrels/day1 

Yaste..acer flow: 220,000 gallons/dayZ 
K waste generation: 

K049: 1.873 tons/yearl 
>:OS 1: 1,873 tons/~earl 

Assc..rr.ptivns: 

34Facility Group 

K049 composition: 40 percent ..,-a~er, 48 percent oil, and 12 percent solids by 
1,·e ii;ht5 

KOSl composition: 65 percen: ·..-,i~er, 15 percent oil, and 20 percent sol ids by 
...-e ight5 

API separator solids remo·:a 1 i':ficiency: so percent6 

API si'parator oil removal e:ficiency: 75 percent6 

Oil in the API skimming (to slor oil system): so percent 7 

Esti:nation: 

SoliJs in the API sludge (K'.lSl \: (0.2 x l,873 tons/yr) - 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 API separator: 374.6 tons/yr+ 224.76 tons/yr -
599.36 tons/yr 

Solids in API influent waste1,t.a~er: (599.36 tons/yr) / (0.5 API solids 
removal eff.) - 1198.72 tons/yr 

Solids in API effluent t,;aste,;.a::er: 1198.72 tons/yr - 599.36 tons/yr 
599.36 cons/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 

Oil in API ski=ing: 1947.92 tons/yr x 0.5 - 973.96 tons/yr 
Oil in AP! sludge (K051): (0.15 x 1,873 tons/yr) - 280.95 tons/yr 
Oil removed in the API separator: 973.96 tons/yr+ 280.95 tons/yr -

1254.91 tons/yr 
Oil in AP! influent ...-aste~ater: (1254.91 tons/yr)/ (0.75 AP! oil removal 

eff.) - 1673.2 tons/yr 
Oil in AP! effluent waste~ater: 1673.2 tons/yr - 1254.91 tons/yr - 418.29 

tons/yr 

Since roost F037 and F038 ~astes exhibit the TC for benzene, refineries that 
l"and dispose TC ...-astes also land dispose F037 and F038 wastes. Because EPA has 
not received notification frott this refinery identifying land-based units 
(e.g .. surface ic:pound:tents) Jccept in~ ne,.-ly identified TC "asces, EPA assumes 
that the surface impound:ter.ts have been closed ar.d the functions of the 
sur:ace impoundc:ents have bee,-_ replaced by tar.ks. EPA believes chat tanks 
replacing surface impound:::en:s "'ould be cleaned out routinely to remove 
acctLT.ulaced sludges (;.·hich are considered routinely generated F037 and F038 
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wastes). Based on information provided in the TC questionnaire, we estirr.ated 
the quantity of ~astes ger.erat~d from these routine tank cl~anouts to be on an 
average one-third as much as wastes generated from cleanout of surface 
impounc!rnents. Calculations for surface impoundment cleanout (based on settling 
of solids in an irr.poundment chat 1,;as cleaned out e,·ery five years on the 
~verage) and for tank cleanouts (based on the calculations for surface 
impound.r.'.ent cleanout) are presented below. 

Equalization basin volwr.e: 2,444,000 cu.ft. 
Flow - 220,000 gallor.s/da:,- - 29,414 cu. ft , ,:,-,y 
Hydraulic retention time (HRT): 2,444,000 cu.ft. / 29,41~ cu.fc./day - S3 day 

- 1992 hours 

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

Solids and oil settling in bnsin: 599.36 tons/yr+ 413.29 tons/yr -
1017.65 tons/yr 

Dr~g-out sludge from basins and irr.poundrrents contain an average of 65 pe:-cent 
water 13 ; therefore, the F037 ,_•aste volwnc acc,~'llulating in the basin is 
estimated at (1017.65 tons/yr)/(1· .65)- 7907.6 tons/yr. 

Quantity of sludge generated from tanks: 

2,907 tons ·of surface impo~r.~.rnent sludge x 1/3 17 - 969.2 ton/yr of tank 
sludg£. 

Amount of F037 sludge from ann~al refinery sewer clean out (extrapolati~n 
based on refineries with kno--n sewer clean out quantities) : 15 

Solids loading of refinery: (1,873 tons/yr K049 + 1,873 tons/yr 
K051)/ 220,000 gallons/day -
0.017027 

Sewer clean out amount: 0.017027 x 130 acres land area of refir.ery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno,_,... refinery) - 313 
to:,s/yr 
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility Ii: 5 

Data so~rces available: 

PetroletL1l refinery visits/v0luntary ~._~b~ission 

-2, National Sun·ey of Hazardous \Jaste Treatrr.ent, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

-2, National Survey of Hazardous l.'aste Generators 

Biennial report/state ~cporting requirements 

California hazardous ~aste data base 

.2\ Petroleum refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

.2\ Orgar.ic Toxicity Survey 

Basis for F037 and F038 ~aste esti~ation: 

EPA used data from tht abo,·e sources because the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 176 tons/yr 
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P037 Ah-:> POJB WASTE CAPACITY ANALYSIS: 
PATA USE AND TRACKING SHEET 

Facility/!: 6 

Data sources available: 

Petroleum refinery visits/voluntary submiss~on 

-2$. National Sur-,.,ey of Ha=ardous \..'aste Treatn:ent, Stora~e, Disposal, 
and Recycling Faciliti~s (TSDR survey) 

..1£ National Survey of HJ~ardous Waste Generators 

Biennial report/sta~e r~porting require~ents 

California hazardous waste data base 

2, Petrolews refinery data base (PRDB) 

No-migration petitions 

Co~ments 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: 

F037 (routine) - 1,926 tons/yr 



,,:, 

P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Fae i lity /1: 7 

Data sources available: 

Petroleu:n refinery ,·isits/volunt.1ry ,;ubmission 

-:S Ka·tional Survey of Haz;.rdous \./nstc· Treatment. Storase, Disposal. 
and Recycling Facilities (TSDR survey) 

~ National Survey of Hazardous 1.'ast ,. Gc•ncrators 

Biennial report/state =eportinc r~quircments 

Califcrnia hazardous waste data base 

Petroleum refinery c!ata base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste estireation: 

EPA used data from the above sources because the refinery did not 
provide more re~ent data. 

F037 and F038 waste estimates: 

FD37 (routine) - 867 tons/yr 



Facility # 7 

Crude capacity: 45,000 barrels/day1 

~astewater flow: 6~8.000 gallons/day2 
K waste generation: 

K049: 64 r 011s/year3 
KOSl: 569 tons/year3 

Assumptions: 

24Facility Group 

K049 composition: 40 percent water, 48 percent oil, and 12 pc rcent solids bv 
"'eights 

KOSl co:nposition: 65 percf'nt ._.a ter, 15 percent oil, and 20 percent solids by 
,..eights 

AP! separator solids remo,·a 1 efficiency: so percent6 

AP! separator o:l removal efficiency: 75 percent6 

Oil in the AP! skimming (to slop o I 1 system): so percent7 

Estimation: 

Solids In the AP! sludge (KOSl): (0.2 x 569 tons/yr) - 113.8 tons/yr 
Solids in the AP! skim:ning (remo\'ed as K049): (0.12 x 84 tons/yr) - 10.08 

tons/yr 
Solids removed in the AP! separator: 113.8 tons/yr+ 10.08 tons/yr -

123.88 tons/yr 
Solids in AP! influent wastewater: (123.88 tons/yr)/ (0.5 API solids 

remo\'al eff.) - 247.76 tons/yr 
Solids in API 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) 

/ (1.0 - 0.5 oil in API skimming) - 87.36 
tons/yr 

Oil in API skimming: 37.36 tons/yr x 0.5 - 43.68 tons/yr 
Oil in API sludge (K051): (0.15 x 569 tons/yr) - 85.35 tons/yr 
Oil removed in the API separator: 43.68 tons/yr+ 85.35 tons/yr -

129.03 tons/yr 
Oil in API influent "'astewater: (129.03 tons/yr)/ (0.75 API oil removal eff. 

- 172 tons/yr 
Oil in API effluent "'aste,..ater: 172 tons/yr - 129.03 tons/yr --42.97 tons/yr 

Since most F037 and F038 wastes exhib"it the TC for benzene, refineries that 
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has 
not received notification from thl5 refinery identifying land based units 
(e.g., surface impoundments) accepting newly identified TC wastes. EPA asstL-r.es 
that the surface impoundr.ents have been closed and the functions of the 
surface impound!tents ha\'e been replaced b\' tanks. E?A believes that tanks 
replacing surface impoundments "'ould be cleaned out routinely to remove 
accumulated sludges ('-·hich are considered routinely generated F037 and FO:i8 
"'astes). Based on information provided in the TC questionnaire, we estimated 
the quantity of wastes generated from these routine tank clear.outs to be on an 
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average one-third as reuch as the quantity of wastes g,er.eratcd from the 
cleanout of surface impoundn:ents. Calculations for surface impo:.:ndr.cr.t 
cleanout (based on settling of solids in 11n impound.-::cnt that is cle.1rced out 
every five years on the averag,e) and for tnnk cleanouts (based on the 
calcul.:tions for surface in,pounckent clranout) are presented b"101.·. 

Quantity of sludi;e i;eneratcd from the surf;,c, impouP.d:ncnts that have been 
closed: 

Equalization basin volume: 6,28:i,OOO cu.ft. 2 

Flow• 648,000 gallons/day - 86,638 cu.ft./day 
Hydraulic retention time (HRT): 6,285,000 cu.ft. / S6,638 cu.ft./dnv - 72.5 

day - 1740 hours 

Settling calculations show th~· che HRT is sufficient for complete settling of 
solids and removal of oil. 

Solids and oil settling in basin: 123.88 tons/yr+ 42.97 tens/yr -
H,6. 85 tons/yr 

Drag-out sludge from basins arid !mpoundm~nts contain an average of 65 percent 
water 13 : therefore, the F037 1o:aste volume acc=ulating in the basin is 
estireated at (166.85 tons/yr)/(1-.65)- 476.7 tons/yr. 

Quantity of sludge generated frore tanks: 

2,385 tons of surface impoundn:ent sludge x 1/3 17 - 795 ton/yr of tank sludge. 

Amount of F037 sludge from annual refinery sewer clean out (extrapolation 
based on refineries 1o:ith kno.-n se1o:er clean out quantities): 15 

Solids loading of refinery: (84 tons/yr K049 + 569 tons/yr 
K05l)/ 643,000 gallons/day -
0.001008 

Se~er clean out areount: 0.001008 x 500 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno'-"11 refinery) - 72 .4 
tons/yr 



F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility //: 8 

Data sources Rvailable: 

Petroleum refinery visi::s/,·olunt;in· submission 

_JS National Sun·ey of Hazardous l.'aste Treatment. Stora&e. Disposal. 
and Recycling Facilities (TSDR survey) 

..JS Kational Survey of Hazardous ~aste Generators 

Biennial report/sta:e repor:ing requirements 

California hazardous ~aste data base 

_JS Petroleum refinery data base (PROB) 

~o-migration petitions 

Comments from the proposed rule 

Organic Toxicity Sun·ey 

Basis for F037 and F038 wRs:e estimRtion: 

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

F037 and F038 waste estimates: 

F037 (routine) - 987 tons/yr 



F037 A!,.:l F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility//: 9 

Data sources available: 

Petroleum refiner:, visi tsj,·oluntary submission 

2 National Survey of Hazardous ~c.s·c Treat~ent, Storage, Disposal, 
and Recycling Facilities (TSDR sur·,cy) 

2 National Survey of Hazardous \Jaste Generators 

Biennial report/state reportinz requirements 

California hazardo1s waste data base 

2 Petrolewt refinery data base (PROB) 

No-reigration peti~ions 

Comments from the proposed rule 

Org1mic Toxicity Survey 

Basis for F037 and F038 waste estimation: 

EPA U5cd data fro~ the above sources because the refinery did not 
provide ~ore recent data. 

F037 and F038 waste esti~ates: 

F037 (routine) - 4.308 tons/yr 



Facility ll 9 

Crude capacity: 105,000 barrels/day 1 

~astewater flow: 2,200,000 gallons/dayZ 

14Facility Group 

Estimacion: 

Amount of F037 sludge frcm an.~ual refinery sewer clean out (extrapolation 
based on refineries with kno.-n sewer clean out quantities) : 15 

Solids loading of refir.ery: (768 tons/yr K051)/ 2,200,000 
gallons/day - 0.000349 

Sewer clean out amoun:: 0.000349 x 170 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno~'ll refin~ry) - 8.5 
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. B~cause EPA has 
not received notification fro~ 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 impoundm~nts 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 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 impounc!J>ents. Calculations for surface impoundment 
cleanout (based on settling of solids in an impoundment that is cleaned out 
every five years on the av~r~ge) and for tank cleanouts (based on the 
calculations for surface i~pouncb!ent cleanout) are presented below. 

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

Amount of F'waste sludge fro: upstream surface impoundment: 

204,732 sq.ft area o: the surface impoundment x 2 ft depth of the 
sludge 14 x 63 lb/cu.ft density of the sludge - 25,796,232 lb - 12,898 tons 

Quantity of sludge generate= :ro~ tanks: 

12,898 tons of surface impounc!.:tenc sludge x 1/3 17 .- 4,299 ton/yr of tank 
sludge. 

http:lb/cu.ft
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F037 A>.-0 F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility II: 10 

Data sourc~s available: 

Petroleu:n refinery visits/voluntary submission 

_,i National Survey of Hazardous 1/nste Treatr.:ent, Storai;e, Disposal, 
and Recycling Facilities (TSDR survey) 

..2S National Survey of Hazardous 1/a~te Generators 

Biennial report/s:a:e reporting requirements 

California hazardous ~aste data base 

_2S Petroleum refinery cata base (PROB) 

No-cigration petitions 

_2S Collll!lents from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F03S ~aste estimates: 

F037 (routine) - 1 cons/yr 

F037 (surface irr.pound.:r.ents) - 30,100 tons (7/92 12/92) 

F037 ~surface impounci.'.nents) - 0 tons (1/93 12/93) 

F037 (surface irr.pounc!::ents) - 0 tons (1/94 · 6/94) 



F037 M"D F03B WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility//: 11 

Data sources available: 

Petroleum refinery visits/voluntary submission 

--2' National Survey of Hazardous lfoste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

--2' National Survey of i'.1zardous 1.'aste Generators 

Biennial report/state reportine requirements 

California hazardous ~aste data base 

_]:; Petroleum refinery data base (?RDB) 

No-migration petitions 

Comments from the proposed rule 

--2' Organic Toxicity Sur.·ey 

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: 

F037 (routine) - 3 tons/yr 



F037 Allo"!l P038 WASTE CAPACITY ANALYSIS: 
DATA OSI AND TRAC~ING SHEET 

Facility ii: 12 

Data s0,irces available: 

Petroleum refinery ·,is 1to/voluntary submission 

..25. National Survey of Ha::ardous l.'aste Treatment, Storage, Disposal, 
and Recycling Facil!tirs (TSDR survey) 

..25. !>ational Survey of H,u,,r<lous 1,aste Generators 

Biennial report/sea:• r~rorting requirements 

California hazardous wast• data base 

..25. Petroleum refinery data base (PROB) 

No-migration petitions 

Comments from the propos~d rule 

Organic roxic i ty Survey 

Basis for F037 and F038 waste ~stlmotlon: 

EPA used data from tl:e above sources because the refinery did not 
prov1de more recent data. 

F037 and F038 waste estimate•: 

F037 (routine) - 4,214 ton~/yr 



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

Facility I/: 13 

Data sources available: 

Pet.rolewu refinery Yisitsj,·oluntary subn:ission 

2 "Nat.ional Survey of Ha::ardous \.'aste Treatn:ent, Storase. Disposal. 
and Recycling Facilities (TSDR surYey) 

~ National Surv~y cf :ia::ardo·Js '..."aste Generators 

Biennial report/st.see reporting requirer.ents 

California hazardous ~aste data base 

2 Pet.role= refinery data base (PRD3) 

No-migrat.ion pet.it.ions 

Cornment.s from t.he proposed rule 

Organic Toxicity Sur:ev 

Basis for F037 and F038 ~aste estimat.ion: 

EPA used dat.a from t.he above sources because the refinery did not 
provide more recent. dat.a. 

F037 and F038 waste est.in:ates: 

F037 (routine) - 5,784 tons/yr 



Facility # 13 

Crude capacity: 38,000 barre~s/day1 

~ascewacer flow: 560,000 gallons/day2 

K waste generation: 

K049: 9 tons/year3 
KOSl: 4,728 tons/\'~arl 

Assu=ptions: 

34Facility Group 

K049 co:nposition: 40 percent water. 48 percent oi 1, and 12 percent solids by 
"'eight5 

KOSl composition: 65 percer.c ·.·ater, 15 p~ri:ent oi 1, and 20 percent solids by 
,..eight5 

API se;,arator so lids removal efficiency: 50 percent6 

API separator oil removal efficiency: 75 percent6 

Oil in the API skio:ming (to slop oil 5ys tern): 50 percent7 

Estimation: 

Solids in the API sludge (K051): (0.2 x 4,728 tons/yr) - 945.6 
tons/yr 

So lids in the API skimming ( reu:oved as K049) : (0. 12 x 9 tons/yr) - 1. 08 
tons/yr 

Solids removed in the API separator: 945.6 tons/yr+ 1.08 tons/yr -
.946. 68 tons/yr 

Solids in API influent waste,..ater: (946.68 tons/yr)/ (0.5 API solids 
re:noval ~ff.) - 1893.36 tons/yr 

Solids in API effluent waste,..ater: 1893.36 tons/yr - 946.68 tons/yr -
946.68 tons/yr 

Quantity of API skiu:.ming: (0.52 K049 water & solids content) x 9 tons/yr) 
/ (1.0 - 0.5 oil in API skimming) - 9.36 tons/yr 

Oil in API skimming: 9.36 tons/yr x 0.5 - 4.68 tons/yr 
Oil in API sludge (K051): (0.15 x 4,728 tons/yr) - 709.2 tons/yr 
Oil removed in the API separator: 4.68 tons/yr+ 709.2 tons/yr -

713. 88 tons/yr 
Oil in API influent waste,..ater: (713. 88 tons/yr) / (0. 75 API oil removal eff.) 

- 951. 8 tons/yr 
Oil in API effluent ,..astewater: 951.8 tons/yr - 713.88 tons/yr - 237.92 

tons/yr 

Since most F037 and F038 ,..astes exhibit tP.e TC for benzene, refineries chat 
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 asswr.es 
that the surface impoundments ha•Je been closed and the functions of the 
surface impoundments have been replaced by tanks. EPA believes that tanks 
replacing surface in:poundments ,..ould be cleaned out routinely to remove 
accun,ulated sludges (1.·hich are considered routinely generated F037 and F038 
wastes). Based on information provided in the TC questionnairP, we estimated 

http:asswr.es


the quantity of wastes generated from these routine tank cleanouts to be on an 
average one-third as much as the qunntity of wastes generated from the 
cleanout of surface impounc::ients. C,1lculations for surface impo~ncment 
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 f0r surface i~poundment clcanout) arc presented below. 

Quantity of sludge generated from rlw surface im;:,oundments that h.1ve been 
clos~d: 

Equalization basin volume: 4.826,000 cu.ft. 2 

Flow - 560,000 gallons/day - 74,872 cu. ft./day 
Hydraulic retention time (HRT): 4,826,000 cu.ft. / 74,872 cu.fc./day - 64 day 

- 1536 hours 

Settling calculations show that th~ !!HT is sufficient for com;:,lete settling of 
solids and removal of oil. 

Solies and oil settling in basin: 946.68 tons/yr+ 237.92 tons/yr -
1181,. 6 tons/yr 

Drag-'>ut sludge from basins and impoundments contain an average of 65 percent 
water13 : therefore, the F037 waste volume accumulating in the basin is 
estimated at (11E4.6 tons/yr)/(1-,65)- 3384.6 tons/yr. 

Quantity of sludge generated from tanks: 

16,923 cons of surface i~pouncu,ent r.ludgc x 1/3 17 - 5,641 ton/yr of tank 
sludge. 

An:ount of F037 sludge fro= annual refinery sewer clean out (extrapolation 
based on refineries with kno,m sew<•r clean out quantities) : 15 

Solids loading of refinery: (9 tons/yr K049 + 4,728 tons/yr 
K051)/ 560,000 gallons/day -
0.008459 

Sewer clean out amoun~: 0.008459 x 117 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 cnlculated from kno~-n refinery) - 142 
tons/yr 



P037 Ah"D P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility //: 14 

Data sources available: 

Petrolewn refinery visits/voluntnry submission 

2 tiational Survey of Hazardous \Jar.tc Treatment, Storage, Disposal, 
arid Recycling Facilities (TSDR fiurvey) 

~ Nntional Survey of Hazardous \J,uote Generators 

Biennial report/sta~e reportinc rrquirements 

California hazardous waste dntn base 

2 PetrolelL'D refinery data base (l'RIJI\) 

No-migration petitions 

Comments from the proposed ru) 1• 

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: 

F037 (routine) - 357 to~s/yr 



P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility /i: 15 

Data sources available: 

PetroleU!l1 refinery ,·isits/voluntary submission 

_2; National Survey of Ha::ardous \Jaste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

~ Nat!.onal Survey of Hazardous Waste Generators 

Biennial report/state reporting require~ents 

Cali:ornia hazardous ~aste data base 

~ PetroleU!l1 refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Sun·ey 

Basis for F037 and F038 waste estimation: 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 560 tons/yr 



Facility ,, 15 

Crude capacltv: ~0,000 bar~els/day 1 

~ascewaCPr flow: 420,000 gallons/day2 

K ,.asce g•nrracion: 

KOSl: 459 cons/vP~r3 

Ass\L<r.ptions: 

24Facility Group 

K051 composition: 65 percent ~ater, 15 percent oil, and 20 prrcent solids by 
,,e ighc5 

API separator solids re,:0va: efficiency: 50 percent6 

API separator oil removal ff~iciency: 75 pcrcent6 

Estir.,acion: 

Solids in the API sludge (K051): (0.2 x 459 cons/yr) - 91.8 tons/yr 
Solids in API influent "astewater: (91.S cons/yr) / (0.5 API solids 

removal eff.) - 183.6 tons/yr 
Solids in API effluent "ascevater: 183.6 tons/yr - 91.8 cons/yr - 91.8 

cons/yr 
Oil in AP! sludge (K051): (0.15 x 459 tons/yr) - 68.85 cons/yr 
Oil in APl influent wastewater: (68.85 tons/yr) / (0.75 API oil removal eff,) 

- 91. 8 tons/yr 
Oil in API effluent wastewater: 91.8 tons/yr - 68.85 tons/yr - 22.95 tons/yr 

Since most F037 and F038 "astes 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 in:pound!tem:s) accepting ne.,,.ly identified TC 1,,•astes, EPA assumes 
that the surface impoundments have been closed and the functions of the 
surface impound.'!lents have been replaced by tanks. EPA belie,·es that tanks 
replacing surface impounc!:tents "ould be cleaned out routinelv 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 rout!ne tank cleanouts to be on an 
average one-third as much as the quantity of wastes generated from the 
clear.out of surface impounc!:tents. Calculations for surface impoundment 
cleanout (based on settling of solids in an impoundment that is cleaned out 
ever~ five yrars on the average) and for tank cleanouts (based on the 
calculations for surface 'it;,oundment cleanout) are presented below. 

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

Equalization basin volw::e: 5,412,000 cu.ft.z 
Flow - 420,000 gallons/day - 56,154 cu.ft./d~v 
Hydraulic retention time (H.~T): 5,412,000 cu.ft. / 56.154 cu.ft./day - 96 day 

- 2 301, hours 

http:ne.,,.ly


Settling calculations show chat the HRT is sufficient for complete setcl!c& of 
solids and removal of oi:. 

Solids and oil settling in ~&sin: 91.8 tons/yr+ 22. 0 5 tons/vr -
114. 7 5 tons/yr 

Dr~g-out sludee fro~ basins and iropolrnc!rnE:nts contain an avera~c of 65 perc~nt 
1.aterll: therefore, the F:.3~ .·.,see ,·oluir,i• ,·,cnu-:-ulatini; in the basin is 
est[~3ted at (11~_;5 tons/vr)/(1- 65)- 12; tons/yr. 

Quantity of sludge gener~ted from tank!;: 

1/3 171. 640 tons of surface irtpou:.d:tent s l udr,<· ,: - S!, 7 ton/yr of t.snk .s l udi;e. 

Amount of F037 sludge fro~ Gnnual ref inf'ry sc,,,;er clean out (extropolatic!"', 
based on refineries with kno·.-:, se.·cr cl<·iln out qu.:intities): 15 · 

Solids loading of refinerv: (459 tons/yr K051)/ 420.0G0 
gallons/day - 0.001093 

Se~er clean out arnoun:: 0.001091 % 83 acres land area of rcfinerv x 
143.7 tons/(vr/acrc) (for solids loading of 
1.0 calculated frcr:, kno•'Tl refinery) - 13 
tono/yr 



F037 AND F03B WASTE CAPACITY ANALYSIS: 
DATA OSE AND TRAC~ING SHEET 

Facility//: 16 

Data sources available: 

Petroleum refinery visitr./voluntary submission 

_lS National Sun,ey of Hazardous ~aste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

~ National Sun·ey of Haz,1rdous \,'aste Generators 

Biennial report/state r~porting requirements 

California hazardous ~nste data base 

_lS Petroleum refinery data base (PROB) 

No-migration petitions 

Comments from the propos,·d rule 

~ Organic Toxicity Sun·ey 

Basis for F037 and F038 ~aste rsti~ation: 

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

F037 and F038 waste Estimates: 

F037 (routine) - 11 tons/yr 



f;;cility 11 16 

Crude capacity: 18,107 barrPls/dny 1 

~astewacer flow: 100,000 gallons/dny2 

K waste generation: 

KOSl: 100 tons/yc,,r2 

Asswtptions: 

34Facility Group 

K049 composition: 40 percen, ,....ater, 1, 8 pPrcent oil, and 12 pc-rcent solids by 
weight5 

K051 composition: 65 percent ,.-at c- r, 15 percent oil, and 20 percent solids by 
we i ght5 

API separator solids removal cfflcl1·ncy: 50 percenc6 

API separator oil removal effichncy: 75 percent6 

Oil in the API ski=ing (to slop oil r.ystem): 50 percent 7 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PROB; 
therefore, 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/day8 

Estimation: 

Amount of F037 sludge from .;nr,uHl refinery sewer clean out (extrapolation 
based on refineries with kno~-,, sewrr clean out quantities): 15 

Solids loading of refinery: (28 tons/yr K049 + 100 tons/yr 
K051)/ 100,000 gallons/day -
0.00128 

Se~er 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 impoundments that will close with F037/8 
wastes in place. Therefore, the surface impoundment waste will not require 
alternative treatment. 





P037 AND P038 WASTE CAPACITY ANALYS:S: 
DATA OSK AND TRAC~ING SHEET 

Data s,urces available: 

Petroleu:11 refinery visits/voluntary submission 

2 National Sun·ey of Hazardous l.'aste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

2 National Survey of Hn~ardous l.'aste Generators 

Biennial report/state r~porting requirements 

California hazardous ~aste data base 

-~ Petroleum refinery data base (PROB) 

No-m~gration petitions 

Corn.~ents 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 esti~ates: 

F037 (routine) - 485 tons/yr 



Facility # 17 

Crude capacity: 69,220 barrels/day1 

Wastewater flow: 1,330,000 gallons/day2 

K waste generation: 

KOSl: 276 tons/year2 

Assumptions: 

34Facility Group 

K049 co:nposition: 40 percent ._.~,ter, 48 percent oil, and 12 percent solids by 
"'e ight5 

KOSl composition: 65 percent ""·at er, 15 percent oil, and 20 percent solids by 
"'eight5 

API separator solids removal ~fficiency: so percent6 

API separator oil removal efficiency: 75 percent6 

Oil in the API skirr.ming (::o slop oil sy~tt-m): so percent7 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PROB; 
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/day8 

Estimation: 

Solids in the API sludge (KOSl): (0.2 x 276 tons/yr) - 55.2 tons/yr 
Solids in the API skim:ning (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 
Quantit:; of API skia:.:ning: (0.52 K049 "acer & solids content) x 105 

tons/yr)/ (1.0 - 0.5 oil in AP! skimming) -
109.2 tons/yr 

Oil in AP! skimming: ·109.2 tons/yr x 0.5 - 54.6 tons/yr 
Oil in AP! sludge (K051): (0.15 x 276 tons/yr) - 41.4 tons/yr 
Oil removed in the AP! separator: 54.6 tons/yr+ 41.4 tons/yr - 96 

tons/yr 
Oil in API influent "aste"ater: (96 tons/yr)/ (0.75 API oil rerr.oval eff. 

128 tons/yr 
Oil in AP! effluent wastewater: 128 tons/yr - 96 tons/yr - 32 tons/yr 

Since most F037 and F038 "astes exhibi:: the TC for benzene, refineries that 
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has 
not received notification frorr. this refinery identifying land based units 
(e.g., surface impounc!.~ents) acceptine newly identified TC wastes, EPA assumes 
that the surface ir.:poundi:ents have be~n closed and the functions of the 
surface ir.:poundrnents have been replac~d by tanks. EPA believes that tanks 



replacing surface impound:r.rnts would be cl,·nned out routinely to rer:iove 
accur.,ulaced s!unges (which nre considered routinely generated F037 and F038 
wastes). Based on information provided in the TC questionnaire. we estimated 
thP quantity of wastes generated fro~ these routine tank cleanouts to be on an 
average one-third as much as the quantity of wastes generated from the 
cleanout of sur{nce ln:pounciments. Calculations for surface impound~ent 
c:!.eanout (based on settling of solids in nn impound.'llcnt that is cle;i:1ed out 
every five year.s on the average) and for tn11k cleanouts (based on the 
calculations for surface impound.-,-,ent cleanout) are presented below. 

Quantity of sludge generated fro:u tl':e surL,r<· impound.-:,c-nts that have been 
closed: 

Equalization basin volWte: 7,954.GOO cu.ft. 2 

flow - 1,330,000 gallons/day - 177,921 cu.ft./day 
Hydraulic retention time (HRT): 7,954,000 cu.ft. / 177,821 cu.ft./dav - 44.7 

day - 1072 hours 

Settling calculations show that ~he HRT i~ ~ufficient for corr.plete settling of 
solids and rerr.ovnl of oil. 

Solids and oil settling in basin: 67.8 tons/yr+ 32 tons/yr - 99.8 
tons/yr 

Drag-out sludge !'ram basins and in:poc,nd.'tcnts contain an average of 65 percent 
,•ater13 : t:,ereforc, the F037 waste ,·olu:r.e nccwr.ulating in the basin is 
estimated at (99.8 tons/vr)/(1-.65)- 285. l tons/yr. 

Quantity of sludge generated fro~ tacks: 

1,425 tons of surface impound:tenc sludge x 1/3 17 - 475 ton/yr of tank sludge. 

Amount of F037 sludge from annual refinery se~er clean out (extrapolation 
based on refineries with knO•"Tl se.·e~ clean out quantities): 15 

Solids loading of refinery: (105 tons/yr K049 + 276 tons/yr 
K051)/ 1,330,000 gallons/day -
0.000286 

Se~er clean out a~ount: O.C00286 x 231 acres lan~ area of refinery x 
143. 7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno•"Tl refinery) - 9.5 
tor.s/:,,r 
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DAT.A USE .Alm TR.AC~ING SHEET 

Data sources available: 

Petroleum refinery visits/voluntary subrr.ission 

~ ~ational Survey of Hazardous \.'aste Treatrr.ent, Storage, Disposal, 
and Recycling Facilities (TSDR sun·ey) 

~ ~ational Survey of Haza~=ous ~aste Generators 

Biennial report/state reporting requirements 

California hazardous waste <!ata base 

.2, Petroleum refinery data base (PROB) 

~a-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste esti~ation: 

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

F037 and F038 waste estimates: 

F037 (routine) - 9 tons/yr 



Facility # 18 

Crude capacity: 8,200 barrels/dav1 

Yastewater flow: 5,000 gallons/d~v2 

K waste gtneration: 

K051: tons/year2 

Assumptions: 

34Facility Group 

K049 composition: 40 percent ,_.;.:' r' :,8 percent oil, and 12 percent solids by 
we ight5 

K051 composition: 65 percent ,. . .ater, 15 percent oil, and 20 percent solids by 
weight5 

API separator solids removal eff!ci"ncy: 50 percent6 

API separator oil removal efficiency: 75 percent6 

Oil in the API skimming (to slop oil system): 50 percent 7 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PROB; 
therefore, an estimated K049 quantity of 9 tons/yr was based on 1.38 metric 
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day8 

Estimation: 

Solids in the API sludge (K051): (0.2 x l tons/yr) - 0.2 tons/yr 
Solids in the API skimming (ren.oved :is K049): (0.12 x 9 tons/yr) - 1.08 

tons/yr 
Solids removed in the API sep~ra:or: 0.2 tons/yr+ 1.08 tons/yr - 1.28 

tons/yr 
Solids in API influent wastewater: (1.28 tons/yr)/ (0.5 API solids 

removal eff.) - 2.56 tons/yr 
Solids in API effluent waste-·attr: 2.56 tons/yr - 1:28 tons/yr - 1.28 

tons/yr 
Quantity of API skirtrning: (0. 52 K049 -·ater & solids content) x 9 tons/yr) 

/ {l. 0 - 0. 5 oil in API skimming) - 9. 36 tons/yr 
Oil in API skimming: 9.~6 tons/yr x 0.5 - 4.68 tons/yr 
Oil in API sludge (K051): (0. 15 x l tons/yr) - 0.15 tons/yr 
Oil removed in the API separator: 4.68 tons/yr+ 0.15 tons/yr - 4.83 

tons/yr 
Oil ~n API influent wastewater: ~.83 tons/yr) / (0.75 API oil removal eff.) 

~. t, tans/yr 
Oil in API effluent wastewater: 6.~ tons/yr 4.83 tons/yr - 1.57 tons/yr 

Since most F037 and F038 wastes exhlhit the TC for benzene, refineries that 
land dispose TC wastes also land dl•pose F037 and F038 wastes. Because EPA has 
not received notification fro~ this refinery identifying land based units 
(e.g., surface impoundr.,ents) accepting newly identified TC wastes, EPA asstL.,,es 
that the surface impoundments ha·.-e br<·n closed and the functions of the 
surface impoundments ha,·e bee:o repJ.,c,•d by tanks. EPA believes that tanks 
replacing surface impoundments ·.:ou!,I be cleaned out routinely to remove 
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accu.,:'.llated sludges (which are cc:1s:cered routinely i;er,erated F037 and F038 
wastes). Based on information ;rc~iied in the TC questionnaire, we estimated 
the quantity of wastes genera:ec from these r0utine tank cleanouts to be on an 
a~erage one-third as much as :te Guar,tity of wastes generated from the 
cleanout of surface impou!"ld:!er.:s. Cci!c·Jl.:.ttions for sur:"ace impounda:ent 
cleanouc (based on settling of sclics in an impbundment chat is cleanEd out 
every five years on the average) anc for tank cleanouts (based on the 
calculations for surface impo s:-.c..::enc c leanouc) arc presented bP lo·.:. 

Quantity of sludge generated :,o= fr.e surf.1c,• i:r.pound:r~r,ts chat have been 
closed: 

Equalization basin volume: 1,:51,080 cu.fc. 2 

Flow - 5,000 gallons/day - 669 c~.fc./cay 
Hydraulic retention time (HRT): l.5:l,GOO cu.ft. / 669 cu.ft./cay - 2320.l dav 

- 556E2.4 bours 

SLttling calculations show tha: :~e HR: is st1ffici~nt for complete settlin~ of 
solids and removal of oil. 

Solids and oil settling in bas::-:: l.:s cons/yr+ (.57 tons/yr - 2.85 
cons/yr 

Drag-out sludge f:·om basins a:-:d :c:pour.c.,:cr.ts contain ar, avera.ge of 65 percent 
water 13 ; therefore, the F037 .:a.see volc:.:i,e accwc,ulating in the basi.n is 
estimated at (2.85 tons/yr)/(1-.55)- 8.1 cons/yr. 

Quantity of sludge generated fro= tan~s: 

8 tons of surface impouncL-r.enc slucr,~ x 1/317 - 3 ton/yr of tank sludge. 

Amount of F037 sludge from an:-:ual refinery sewer clean out (extrapolation 
based on refineries with kno~-n sewe= clean out quantities): 15 

Solids loading of refine,y: (9 tons/yr K0~9 + 1 tons/yr KOS!)/ 
5,000 gallons/day - 0.002 

Sewer clean out a:noun:: 0.082 x 20 acres land a=ea of refinery x 
:• 3.7 :ons/(yr/acre) (for solids loadir,g of 
:.o calculated fro:n kno~-n refinery) - 5.75 
:o~s/yr 

http:avera.ge
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F037 AND F038 WASTK CAPACITY ANALYSIS: 
DATA OSK AND TRAC~ING SHEET 

Facility i/: 19 

Data sources available: 

Petroleum refinery visits/voluntary submissio:1 

2 Kational Sur,ey of Hazardous ...-aste Treatr.:ent, Storage, Disposal. 
and Recycling Facilities (TSCR survpy) 

2 Sational Survey of Hazac:!ous 1.·aste C<·nerators 

Biennial report/state re?orting requirements 

California ha~ardous waste data bas~ 

2 Pe:roleum refinery data base (PROB) 

No-~igration 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 F038 waste estimates: 

F037 (routine) - 1,436 tons/yr 



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

Facility /1: 20 

Data sources available: 

Petroleum refinery visits/voluntary subrr.ission 

..1!. ~ational Survey of Hazardous l:ast<· Treatment, Storage. Disposal, 
and Recycling Facilities (TSDR survry) 

..1!. National Survey of Hazr.c:!ous \.:,1st1• Gc·nerators 

Biennial report/state reporting rrquircments 

California hazardous waste data b~•r 

..1!. Per.rolewn refinery data base (PRDB) 

N0-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste estimation: 

EPA used data from the abo,·e sources because the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 2,951 tons/yr 



Facility # 20 

Crude capacity: 16.000 barrels/dav 1 

~astewater flow: 864,000 gallons;~ny2 

K waste generation: 

K049: 2.:. ton~/~·1·.11 •.. 

K051: 
1

112 ::ons/v1·.11 ' 

Assumptions: 

64Facility Group 

K049 composition: 40 percent -..-.1::er. !,. 8 J•l'I l 1•t1t o 11. :11nl u pt·rc1·nt so I ids by 
we ight5 

K051 composition: 65 percent ....-a::er. J'., J't'I Ct·t1t oil. .,nd ;>O p,·rc,·nt sol ids by 
weight5 

API separator solids removal efficicn,v· ~o p,• re l'Tlt 6 

API separate!" oil removal efficiencv: /~ pc•rc,•11t 6 

Oil in the API skimming (to slop oi 1 S _\' !, l c·l11) ~{) pt• rc,·nt 7 

Estirnaticn: 

Solids In the API sludge (K051): (ll x 112 tons/yr) - 22 .4 tons/yr 
Solids In the API skimming (ren,ov<>d ns •:<WI): (0.12 x 21, tons/yr) - 2 .88 

tons/yr 
Solids rerr.oved in the AP! separator: 12.4 tons/yr • 2.88 tons/yr - 25.28 

le>ns/vr 
Sol Ids in API Influent waste...,ater: (25.28 tons/yr) / (0.5 API solids 

rrmoval •ff.) - 50.56 tons/yr 
Solids in AP! effluent waste·..:acer: ~0.5b tons/yr 25.28 tons/yr -

l~.28 tons/yr 
Quantity of API skimming: (0. 52 KO'•" w,,trr & sol Ids content) x 24 tons/yr) 

/ (1.0 · O.', e>ll In AP! skimming) - 24.96 
ror.s/Yr 

Oil in API skimming: 21, 'l6 ton,;/n x 0. S - 12 .1,8 tons/yr 
Oil in AP! sludge (K051): (Ll 15 x IL' tons/,·r) - 16.8 tons/yr 
Oil removed in the AP! separator. 12.48 tons/yr+ 16.8 tons/yr - 29.28 

tons/yr 
Oil in API influ<>nt wastewat,·r. ;Q_ 28 1.,,11•,/vr) I ( 0. 75 API oil removal eff. ) -

)Q tonr./vr 
Oil in AP! effluent w:1stC'Water )<l tons;vr 2Q.26 tons/yr - 9. 72 tons/yr 

Since most F037 and F038 1.•nstrs rx!dblt 11t,, TC for benzene, refineries that 
land c!ispose TC l.'ast<>s .,!so !.,rod dlspo,;,• 1'017 ,1nd F038 wastes. Beca:,se E?A has 
not received notiflcation lror:, :his r<·fl11rrv !c!,•ntifvlng land basec! units 
(e.g., surface lrnpoundn:ents) acc<ptlng 11<-'-'ly ldPntified TC wastes, EPA asswnes 
that the surfarn impoundm<>nts havr hrrn, lospd and the functlons of the 
surface irr:poundm,·nt!i h,-l\'(' ln•<•r1 r,•pl,,c1•d !iv t;1nks. EPA believe·s that tanks 
replacing surfncr ir.:poundint•nts -·oulti lH• cl,·11:wd out routinely to remove 
accumulated sludi:es (1.'hlch arr co11sld,-r,·d toutln<>ly i;<·nerated F037 and F03S 
wastes). Based 011 lnform~t io:1 11t·t1vi,~t·<l 111 tl11'. TC ql1estionnaire, ~e esti~a:cd 
the quantity of·w.1stt-s ~;t•twr.1:t·tl trom th1•!d' routine tank cleanouts to be on an 



average one-third as much as the quantity of wastes generated from the 
cleanout of surface ir.:pound.ments. Calculations for surface impounc!:::c·nc 
cleanout (based on settling of solids in an impoun~T.ent that is cleaned out 
every five years on the average) and for tank cleanouts (based on the 
calculations for surface impoun~,icnt clc•;inout) arc presented belo·.·. 

Qua:,tity of sludge generated from thP ,;urf;lfp impo:,nd.rr.encs that have been 
closed: 

Equalization basin volwr.e: 58,022,0(JO cu.ft. 2 
Flow - 864,000 gallons/day - 115.~17 cu.ft./day 
Hydraulic retention time (HRT): 58,022,000 cu.ft. / 115,5!7 cu.ft./day - 502.3 

day - 12055.2 hours 

.... ,di.Settling calculations show -- - ... the IIRT is 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 impoundm~nts contain an average of 65 percent 
"ater 11 : therefore, the F037 ,,aste volwnc accumulating in the basin is 
esti~•ted at (35 tons/yr)/(l-.65)- 100 tons/yr. 

Amoun~ of F waste sludge from upstream surface impoun~,ient: 

131,987 sq.ft area of the surface impoundment x 2 ft depth of the 
sludg~ 1' x 63 lb/cu.ft density of the sludge - 16,630,362 lb - 8,351 tons 

Quantity of sludge generated from tanks: 

8,851 tons of surface i~pound:nent sludec x 1/3 17 -· 2,950 ton/yr of tank 
sludge. 

An:ount of F037 sludge from annual refinery sewer clean out (extrapolation 
based on refineries with kno~-n sewer clean out quantities) : 15 

Solids loading of refinery: (24 tons/yr K049 + 112 tons/yr 
K051)/ 864,000 gallons/day -
0.000157 

Sewer clean out amount: 0.000157 x 53 acres land area of refiner~ x 
143. 7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno~-n refinery) - 1.20 
tons/yr 

http:lb/cu.ft
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F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility ff: 21 

Data sources available: 

Petroleum refinery visits/voluntary submission 

...2i National Survey of Ha::ardous \.:.sste Treatrr.ent, Stora1;e, Dis;iosal, 
and Recycling Facilities (TSDR survey) 

...2i National Sur:ey of Hazardous l.'.sste Generators 

Biennial report/state reportinG requirements 

California hazardous ~aste data base 

...2i Petroleum refinery data base (PRDB) 

No-migration petitions 

x Comments from the pro;iosed rule 

-~ Organic Toxicity Survey 

Ba~is 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 ~aste estimates: 

F037 (routine) - 3,297 tons/yr 



Pacili ~y # 21 

Crude capacity: 286,000 barre!s/dav1 

~astewater flow: 7,000,000 gallons/day2 

K waste generation: 

K051: 49~ tons/year 2 

Asstutp;__ ions: 

74Facility Group 

K049 composition: 40 percent -..·~1 :e-r. 48 percent oil, and 12 percent solids b,· 
weights 

K051 composition: 65 percent •·a.:er, 15 percent oil, and 20 percent solids by 
·.eights 

API separator solids removal effic i(·ncy: 50 percent6 

API separator oil removal efficiency: 75 percent6 

Oil in the API skimming (to slop oil sys tc:m): 50 percent7 

Slop oil emulsion solids (K049) wa~ not reported in TSDR survey or PRDB; 
therefore, an estimated K049 quantity of 477 tons/yr was based on 1.38 metric 
tons/yr (er 1. 52 tons/yr) per l, 000 barrels/day8 

Estimation: 

Solids in the API sludge (K051): (0.2 x 496 tons/yr) - 99.2 tons/yr 
Solids in the API skimming (re:i:oved as K049): (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 waste.acer: (156.44 tons/yr)/ (0.5 API solids 

removal eff.) - 312.88 tons/yr 
Solids in API effluent wastewater: 312.88 tons/yr• 156.44 tons/yr 

156.44 tons/yr 
Quantity of API skimming: (0. 52 K049 water &. solids content) x 477 

tons/yr) / (1.0 · 0.5 oil in API skimming) -
496.08 tons/yr 

Oil in API skimming: 496.08 tons/yr x 0.5 - 248.04 tons/yr 
Oil in API sludge (K051): (0.15 x 496 tons/yr) - 74.4 tons/yr 
Oil removed in the API 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 
Oil in APl effluent wastewa:er: ,29_9 tons/yr 322.44 tons/yr - 107.46 

tons/yr 

This refinery has completed sq;rq;atior. of its storm•.;ater sewers fro:n its 
process sewers. It is therefore expected that the solids loading of the 
influent wastewater would be l5Z of the solids loading for a combined sewer 
system. 



Equalization basin volur.te: l,7c.B,OOO cu.ft. 2 

Flow - 7,000,000 gallons/day - 9!5.900 cu.ft./day 
Hydraulic retention time (ERT): !.748,000 cu.ft. / 935,900 cu.ft./day - 1.9 

ciay - 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: ~3.46 tons/yr+ 16.11 tons/yr -
39.57 tons/yr 

Drag-out sludge from basins ar:c! i=?oundments contain an average of 65 percent 
water13; therefore, the F037 vaste volume accur.tulating in the basin is 
estimated at (39.57 tons/yr)/(1-.65)- 113 tons/yr. 

Amoun:: of F037 sludge from ;.c.-.•Jal :-efinery sewer clean out (extrapolation 
based on refineries with kn~·.-:-. se·.·e:- clean out quantities) : 15 

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

Se~er clean out amou.~t: 0.080139 x 1047 acres land area of refinery x 
143.7 x 0.15 tons/(yr/acre) (for solids 
~oading of 1.0 calculated from kno,:n refinery) 
- 3.13 tons/yr 

Amount of F waste sludge from U?St:-eam surface impoundrnent: 

1,033,679 sq.ft area of the surface impoundment * 0.3 ft depth of the 
sludge 14 * 63 lb/cu.ft de~sity of the sludge 1,953,653 lb - 9,768 tons 

Quantity of sludge generat"d froo tanks: 

9,881 tons of surface impou.~d.:nen: sludge x 1/3 17 - 3,294 ton/yr of tank 
sludge. 

http:lb/cu.ft
http:volur.te
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GENERAL FACILITY - WI[. 

,------ AECOVE~E::> OIL ~" 

A,I SEPARATOR 
SLUCQ[ KOS 1 

AND 
8UN~l.[ CI..EAHIHQ 

SOL10S IC.060 

QAS~~l~\\ts t 
cou•~ 

TEL 

~I 

CLASS I LAND TAEATI 
UNIT No • . 



SCHEMATIC 

l(AQ[ WAAt.1.1,..-QT 'l'W'a.T(q TO 

COOLING TOWER 

I TO 
A[RATIO,_ 

MAK[UP ----1:~~~:;::=~WAT[III '------ COOL WATER: TO R[F'lH[,-y
,111occss uN.ITS 

COOLIMO TOWER 

SLUOOf~ 4 -z_\c,..J~ <-

L---•---- Of,-!IT[
o,s,osAL 

STORAGE 
TANK 

.------ 'INISHCO llAQ[O 0AS0lll't£ 
TO MAIIK[T 

lEADEO TANK 
IOTTOW KOS2 

4000 SO, FOOT 
WIATH(IIINQ TANI( 

WC.ATHlRCO 
\.1.AOfO TANK 
IOTTOWI KOS% 

L----- 0,r-s1TE 
DISPOSAL 

lO~.w. ~ 
l'l~'o l"r\ tuvJ ~ 
V.l\tfr, 

rMENT UNITS 

-~ 



DETAILED SCHEMATIC K05 

CLEAN WASH WATER 

HEAT EXCHANGER BUNDLE 

REF I NEY O \ ..t._. API 
~-~ OILY WATER-----+ SEPERATOR 

SYSTEM K050 



DETAILED SCHEMATIC K05 1 

RE C O V E RE D O I L TAt! K AGE 

NHW PROCESS WATER TO
REFINERY API EQUALIZATION, BIOX AERATION
PROCESS----..--~~ 

AND P O T WWATER SEPARATOR 

OILY 
WATER API SEPERATOR SLUDGE K051 

ANO. BUNDLE CLEANING. SOLIDS K050 

CLASS I 
LANO TREATMENT UNIT 



DETAILED SCHEMATIC K052 

.-----. 
STORAGE 

TANK 
OASO LINE FINISHED LEADED GASOLINE 
COMP ONE~TS TO MARKET 

LEADED TANK 
TEL 

BOTTOM K052 

~000 SO. FOOT 
WEATHERING TANK 

/ /')---c=:,=======:!(/"' 

l 
OFF-SITE 
DISPOSAL 

CONTAINER 



DETAILED SCHEMATIC D007 

WARM/HOT WATER TO ' ,~ <:=:>c=>, 
COOLING TOWER 

' 

MAKEUP '1 _.. _. COOL WATER TO REFl~ERYI --JWATER PROCESS UNITS 

COOLING TOWER 
SLUDGE 0007 

42 fr,,..':, 
OFF-SITE 
DISPOSAL 



F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA OSK JJ,"O TRACKING SHEKT 

-~ 
Facility ii: 22 

Data sources available: 

Pet::-oleum refinery visits/,:oluntnry subrr.ission 

..Ji National Survey of Hazardous •.·a,:tc Treatr:ent, Storage, Dis;,osal. 
and Recycling Facilities (TSDR survey) 

..Ji Kational Sun·ey of Ha;:ardoc:s 1.:ast~ Gen1erators 

Biennial report/sta:e reporting r~quire~ents 

California hazardous waste data bnse 

..Ji Petroleum refinery data base (FRDB) 

No-migration petitions 

Comr.:ents 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: 

F037 (routine) - 61 tors/yr 



P037 AA-:l P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility Ii: 23 

Data sources available: 

Petroleum refinery ,•[sits/voluntary submission 

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

~ National 5urvey of Hazardous ~aste Generators 

Biennial report/statE reporting rc~uirements 

California hazardous waste data base 

Petroleum refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Sur:ey 

Basis for F037 and F038 waste estimation: 

EPA used data from the above sources because the refinery did not 
provide more rec~nt data. 

F037 and F038 waste estimates: 

F037 (routine) - 7 tons/yr 



F037 Al/D FC3 :! WASTE CAPACITY A..'IALYSIS: 
DATA ~SE A..,"D TRACKING SHEET 

Facility /i: 2I. 

Data scurces availabl~: 

Petroleum refiner:,- ·-·:.s:.:s,:•:oluntar:; !3Ub~ission 

... ~ational Sur,:ey of E.=.::.=.:-Co-...i.s ;..'ast.t ireati::.ent. Storage, Disposal, 
and Recycling Facili:i•• (TSDR survey) 

~ National Survey of H~::2.:-::0'..ls \,;aste Generato::-s 

Biennial report/st~te :'~?~r:ing re~t1irernen~s 

California hazardo~, ~.ss:e data base 

__2S. Petroleum refinery da:.s :iase (PRDB) 

~a-migration petitions 

Comments from the pco,cscd rule 

Orgcnic Toxicity Su::-,·<:·· 

Basis for F037 and F038 ~aste es:i=ation: 

EPA used data from the a~c~e sources because the refinery did not 
provide more recent data. 

F037 and F038 ~aste esti~a:es: 

F037 (routine) - 17 cons;y= 



Facility ,, 24 

Crude capacity: 8,500 barrels/dav1 

kastewater flow: 90,000 gallons/~ay2 
K waste generation: 

KOSl: 44 tons/year2 

Assumptions: 

34Facility Group 

K049 composition: 40 percent ·•ater, 48 percent oil, and 12 percent solids by 
weights 

KOSl composition: 65 percent .__-acer, 15 percent oil, and 20 percent solids by 
weights 

API separator solids removal e:ficiency: so percent6 

API separator oil removal eff:c iency: 75 percent6 

Oil in the API skimming (to slop oil system): so percent7 

Slop oil 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/day8 

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 F037 waste. 

Estimation: 

Solids in the API sludge (K051): (0. 2 x 44 tons/yr) - 8. 8 tons/yr 
Solids in the API skimming (remo,·ed as K049): (0.12 x 13 tons/yr) - l. 56 

tons/yr 
Solids removed in the API separator: 8.8 tons/yr+ 1.56 tons/yr - 10.36 

tons/yr 
Solids in AP! influent wastewater: (10.36 tons/yr) / (0.5 API solids 

removal eff.) - 20.72 tons/yr 
Solids in AP! effluent waste-.·ater: 20. 72 tons/yr 10. 36 tons/yr -

10.36 tons/yr 
Quantity of API skimming: (0.52 K049 water & solids content) x 13 tons/yr) 

/ (1.0 · 0.5 oil in AP! skimming) - 13.52 
tons/yr 

Oil in AP! skimming: 13.52 tons/yr x 0.5 - 6. 76 tons/yr 
Oil in API sludge (K051): (0.15 x 44 tons/yr) - 6.6 tons/yr 
Oil removed in the API separator: 6. 76 tons/yr + 6. 6 tons/yr - 13. 36 

tons/yr 
Oil in API influent wastewater: 13.36 tons/yr) / (0.75 API oil removal eff.) -

17.8 tons/yr 
Oil in API effluent wastewater: 17.8 tons/yr . 13.36 tnns/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 F038 wastes. Because EPA has 
not received notification fro~ this refinery identifying land based units 



(e.g. , surface impoc•ndrnents) accept Irie Tl!.'wly idcnt i fied TC wastes. EPA assun:es 
that the surface impoundments ha·:e ~,<:<·n closed and the functions of the 
surface impoundments ha·,e been r<>pl.;ced by tanks. EPA belie\'es that tanks 
replacing surface impound."tents ·•·oi.;!d bP cleaned out routinely to rcrr.o'.'e 
accwn·Jlated sludges (which are co,.-.sidercd routinely generated F037 a.nd F038 
wastes). Based on inforrr.ation ;,=o~i~~d In the TC questionnaire, we estimated 
the quantity of ~astes generated !rom these routine tank cleanouts to be on an 
aYera~e one-third as much as the q~.;ntlty of wnstcs generated from the 
clear.out of surface impoundments. C;; !cul.it ions for $urfacc impounc!::-.ent 
cleanuut (based on settling of s~lids In nn !mpoundn:ent that is cleaned o~t 
eYery five years on the average) and for t. :,k cleanouts (based on the 
calculations for surface ir:,pounc.::.enc c 1 <·nno•.1t) are presented be low. 

Quantity of sludge generated frcr: t!-.~ surfnce irr.;,oundn:ents that have been 
closed: 

Equalization basin volu.-ne: 1.ec:1. 792 cu.ft:2 
Flow - 90,000 gallons/day - :2,C]] cu ft./c!~v 
Hydraulic retention time (h?:;: 1.,~l. ;92 cu.ft. / 12,033 cu.ft./c!~y - 156.~ 

ca:1 - 3753.6 hours 

Settling calculations sho,.- that ti.e HRT is sufficient for complete s"ttling of 
solids and removal of oil. 

Solids and oil settling in basi~: 10.36 tons/yr+ 4.44 tons/yr - l~.8 
tons/yr 

Drag-out sludge from basins and l=;,oundments contain an aYerage of 65 percent 
water 13 ; therefore, the F037 ,.-as:e •:alum!.' accumulating in the basin is 
esticated at (14.8 tons/yr)/(1· ~5)- 42.3 tons/yr. 

Quantity of sludge generated fro~ t~nks: 

42 tons of surface irnpound!::ent sledge x 1/3 17 - 14 ton/yr of tank sludge. 

Amount of F037 sludge from a~r.u.sl refinery sewer clean out (extrapolation 
based on refineries with kno·.-n se·.·er clenn out quantities): 15 

Solids loading of refi~ery: (13 tons/yr K049 + 44 tons/yr KOS!)/ 
90,000 gallons/day - 0.000633 

Se~er clean out amount: 0.000633 x 28 acres land area of refinery x 
~~3. 7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno,.-n refinery) - 2.55 
:cr.,:./yr 

http:a~r.u.sl
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility /i: 25 

Data sources available: 

Petroleum refinery v:sits/voluntary submission 

~ Kational Survey of Hazardous l.'aste Treatment, Storabe, Disposal, 
and Recycling Facilities (TSDR survey) 

~ !>ational Survey of Hazardous l.'aste Generators 

Biennial report/state reporting requirements 

California hazardous ~aste data base 

~ Petroleum refinery data base (PROB) 

t.o-,nigration petitions · 

~ Comments fro~ 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: 

F037 (routine) - 166 tons/yr 



Facility II 25 

Crude capacity: 240,000 barrels/day1 

l.'aste1,•ater flow: 2,300,000 'gallons/day2 

K waste generation: 

KOSl: 158 tons/year2 

Ass~ptions: 

Facility Group 74 

K049 composition: 40 percent •...-a~er, 48 percent oil, and 12 percec:t solids by 
..-eight.s 

K051 compo~ition: 65 percent ...-a~er, 15 percent oi 1. and 20 percen~ sol ids by 
weights 

APl separator solids remo·1a 1 ":ficicncy: so percent6 

APl separator oil removal efficiency: 75 percent6 

Oil in the .I\Pl skimn:ing ~to slop oil system): so percent7 

Slop oil emulsion solids (K0~9) was not reported in TSDR survey or PRDB; 
therefore, an estimated K049 quantity of 365 tons/yr was based on 1.38 ~eerie 
tons/yr (or l,52 tons/yr) per 1,000 barrels/day8 

Estimation: 

Solids in the APl sludge (K051): (0,2 x 158 tons/yr) - 31,6 tons/yr 
Solids in the API ski=ing (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 APl effluent ..-ast£..-ater: 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 

Oil in API skimming: 379.6 tons/yr x 0.5 - 189.8 tons/yr 
Oil in API sludge (K051): (0.15 x 158 tons/yr) - 23.7 tons/yr 
~il r_emoved in the API separator: 189.8 tons/yr + 23. 7 tons/yr - 213.5 

tons/yr 
Oil in API influent waste..-ater: 213.5 tons/yr) / (0. 75 API oil removal eff.) 

284. 7 tons/yr 
Oil in API effluent waste,..ater: 284. 7 tons/yr· 213.5 tons/yr - 71.2 tons/yr 

Since most F037 and F038 wastes exhibit the TC for benzene, ~efincries that 
land dispose TC wastes also land dlspose 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 assu.Tes 
that the surface impound::ents have been closed and the functions of the 



surface imp0undments have been repl.1ced by tanks. EPA believes that tanks 
replacing surface impoundments would be cleaned out routinely to romove 
accumulated sludges (which are considered routinely generated F037 and F038 
wastes). Based on infonn.1tlon j:lrovid_ed in the TC questionnaire. 1.·e estimated 
the quantity of wastes generated from these routine tank cleanou:s to be on an 
average one-third as much as the quantity of wastes generated from the 
cleanout of surface impound~ents. Calculations for surface i~pour.cment 
cleanout (based on settling of solids in an impoundm~nt thnt is cleaned ou: 
ev•ry five years on the nveraseJ and for tnnk cleanouts (based on the 
calculations for surface im,>our.dJrent cleano.,n are presented belo1.·. 

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

Equalization basin volume: 2,239,000 cu.ft. 2 

Flo-., - 2,300,000 gallons/day - 307,SlO cu.ft./day 
Hydraulic retention time IHRT' · 2,239,000 cu.ft. / 307,SlO cu.ft./dav - 7.3 

day - 175.2 hours 

Settling calculations sho-., :hat the IIRT is sufficient for complete settling of 
solids and removal of oil, 

Solids and oil settling in basin: 75.4 tons/yr+ 71.2 tons/yr - 146.6 
tons/yr 

Drag-out sludge from basins and impoundments contain an average of 65 percent 
water13 : therefore, the F037 waste volume accumulating in the basin is 
estimated at (146.6 tons/yr)/(1- .65)- 418.9 tons/yr. 

Quantity 0f sludge generated from tanks: 

419 tons of surface impound.~ent sludge x 1/317 - 140 ton/yr of tank sludse. 

Amount of F037 sludge from annual refinery se1;er clean out (extrapolation 
based on refineries. with l:nm,:n sewer clean out quantities): 15 

Solids loading of r~finery: (365 tons/yi K049 + 158 tons/yr 
KOSl)/ 2,300,000 gallo~s/day -
0.000227 

Se~er clean out ~mount: 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 





Pu37 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility /1: 26 

Data sources available: 

Pet.roleum refinery visits/voluntary sub,dssion 

2 National Survey of Hazardous \Jaste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

2 National Survey of Hazardou,, Waste Generators 

Biennial report/state ••rortint requiremencs 

California hazardous waste dnta base 

~ Petroleum refinery daca bas,• (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste est!mntfon: 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 332 tons/yr 



Facility II 26 

Crude capacity: lC.000 b"r:-fl5/J:1y 1 

1:aste·.·ater flo,.,·: 123.000 gall~t1s 1·day2 

K ~aste generation: 

K051: 1~6 tons/year2 

74Facility Group 

K049 con:po-s it ion: 40 pcrccr.t ·-·.1 !'er. 48 pcrcc·nt oil. and 12 ;-iercer:t sol ids bv 
,.,·ei5ht 5 

K051 COm?OSition: 65 percent •..;att."'r, ·15 percer.t oi 1. and 20 percent solids by 
..,.-eight 5 

API separator solids rl!rr.ova l ,. f!ic iency: so percent6 

API separator oil removal ef~:c ~~--ncy: 75 percent6 

Oil in the API skiC".n:in& (to slop 0 i 1 system): 50 percent7 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRD3: 
therefore, an estin:accd K049 quantity of 14 tons/vr was based on 1.~8 mPcric 
tons/yr (or l. 52 tons/yr) per 1,000 barrds/day8 

Estic:ation: 

Solids in the API sludge (K051): (0.2 x 126 tons/yr) - 25.2 tons/vr 
Solids in the API skicuning (reitoved as KOl,9): (0.12 x 14 tons/yr) - 1.68 

to:-.s/y:: 
Solids removed in the API separator: 25.2 tons/yr+ 1.68 tons/yr - 26.88 

tons/yr 
Solids in API influent wastewacer: (26.88 tons/yr) / (0.5 API solids 

removal eff.) - 53.76 tons/yr 
Solids in API effluent waste~ater: 53.76 tons/yr 26.88 tons/yr -

26.88 tons/yr 
Quantity of API ski::-.:dng: (0. 52 K049 water & solids content) x 14 tor.s/yr) 

/ (l.O - 0.5 oil in API ski~~ine) - 14.56 
terns/yr 

Oil in API skin:rnir.g: 14.56 tons/yr x 0.5 - 7.28 tons/yr 
Oil in API sludge (K051): (0.15 x 126 tons/yr) - 18.9 tons/yr 
Oil removed in the API separ:.tor: 7.28 tons/yr+ 18.9 tons/yr - 26.18 

tons/yr 
Oil i~ API influent wascewacer: 26.18 tons/vr) / (0.75 API oil re~oval ef!.) 

34.9 tons/yr 
Oil i~ API effluent wastewater· ]4.9 tons/yr - 26.18 tons/yr - 8.72 tons/vr 

Since ~ost F037 and F038 wasces exhibit the TC for benzene, refineries that 
land dispose TC wastes also !and disrosc F037 and F038 ~astes. Because EPA has 
no~ received notification !re~ :t,is refinery identifying land based uni:s 
(e.g .. surface irr.;,ou:odmer.ts) .,cccpting ne1,1ly identified TC ·..-asces, EPA assu::-,Ps 
that the surface i r:j:ound:nt :-. ts h.1\"C be en cl osect and the functions of the 

http:irr.;,ou:odmer.ts


surface impo;.1nd:ter,ts have bH-n replaced by tanks. E?A belie·:es tha:: t.snks 
replacing surface irr.pound::er.::~ ·.ould ·be cleaned out routinclv ::o rerr.o,·e 
accur.:u!atcd sltodg,es (._·hich ;,re considered routinelv generated F037 and F03S 
wastes). Based on inforrr.a:ion rro,·ided in the TC questionnaire . ._.e estirr.ated 
the quantity of ~astes gen~r~t~d from these routine tank cleanouts to be on ar1 

average one-third as much as the quantity of ._.as::es generated from ::he 
cleanout of surface im;,our.d::er.ts Calculations for surfncc irr.poundr.-.rnt 
cleanou:: (based on settlin,:; of s0l ids in an irr.;,o-..ind:r.ent tha:: is cleaned out 
every five years en the a~er~£•' and for tank clear.outs (based on ::he 
calculations :'or surface i::.?:H.:r,c!rr."·nt cl£>:-i.r:o,:t~ n:-e prest::nted bclo·..: 

Quantity of sludge g,enerattd fro" the surf.,c,· ir.-;,our:drr.en::,; ::hat ha·:e been 
closed: 

Equalization basin Yolw:e: F.: 0 ,000 cu.ft. 2 

Floi.· - 123,000 gallons/da:.- - :!: .. ,.,S cu.f::./dav 
Hydraulic retention time (H?7) s1n,ooo cu.ft. / 16,4~5 cu. ft./dny - ~9.5 day 

- 1195.2 hours 

Settling calculations sho._. t~. .-., :he HRT is sufficient for complete settl:q; of 
solids and re~oYal of oil. 

Soli~s and oil settling in tAsln :6.S3 tons/yr+ 8.72 tens/yr - 35.6 
t 0:~s .'yr 

Drag-out sludge from basins an~ l~roundrr.en::s con::ain an average of 65 percent 
l.'ater 13 ; therefore. the F0;.7 ·•'il5~t~ volurr.c.- acct:..-=uioting in the basin is 
estimated at (35.6 tons/yr)/11- 65)- 101.7 tons/yr. 

Mount of F ·..:aste sluCbe f~c:1. '!,."stream surface ir::poundr.:ent: 

13,939 sq.ft area of c:-,c surface impound:r.ent x 2 ft depth of :he 
sludge 14 x 63 lb/cu.ft densi::y of the sludge - 1,756,314 lb - 878 tons 

Quantity of sludge generated fro~ tanks: 

980 tons of surface impoun,;!,:ent ~ludge x 1/317 - 327 ton/yr of tank sludge. 

Amount of F037 slud[,e fro:,: ann.:.al refinery se..:er clean out (extrapolation 
based on refineries i.,ich kno-T, ,,,,.,er clean out quantities) : 15 

Solids loading of refir.crv: (1~ tons/yr K049 + 126 tons/yr 
K051)/ 123,000 gallons/day -
0.00113S 

s~~~r clean out a~oun:. 0 001138 x 32 acres land area of refinery x 
1~3.7 tons/(yr/acre) (for solids loading of 
I. 0 calculated from known refinery) - 5. 23 
tons/yr 
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P037 Al."D P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility Ii: 27 

Data sources available: 

Petroleum refinery visits/voluntary subrr.ission 

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

2 :,.;ational Survey of fi".:c1rdous Waste Generators 

Biennial report/state reporting requirerr.cnts 

California hazardous waste data base 

~ Petrole= refinery data base (PRDB) 

No-migration petitions 

Corr..nents from the proposed rule 

Organic Toxicity Sun·ey 

Basis for F037 and F038 waste estimation: 

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

F037 and F038 vaste estimates: 

F037 (routine) - 3,401 tons/yr 



Facility # 27 

Crude cap,1c icy: :,;oc reponed 
~astewater fl0w: 810,000 5allon.s/d11v 2 

K waste generation: 

KOS!· 280 t<•ll,;/•;,,;,,-3 

As~ 1.unpc ~ons: 

64Facility Group 

KOSl com;,osition: 65 perce::t ,·at,·r, I'> pr,rcent oil, and 20 ;,ercen: solids by 
,,e i gh c5 

API separator solids rerro·c,,: r·ff Id ,·11cy: 50 percen:: 6 

API separator 0il removal , ! ! ic i<•flcy: 75 percenc6 

Estirtation: 

Soli,:, in tlie API sludge (l:OSI): (0.2 x 280 tons/yr) - 56 tons/yr 
Solids in API influent wascewat~r: (56 ::ons/yr) / (0. 5 API solids 

removal eff.) - 112 tons/yr 
Solids in AF! effluent wascewat~r: 112 tons/yr - 56 tons/yr - 56 

tons/yr 
Oil in API sludge (KOSl): (O.l~ x 280 tons/yr) - 42 tons/yr 
Oil •.. API influent waste,·ater: 1,2 tons/yr) / (0. 75 API oil removal eff.) - 56 

ton"/yr 
Oil in API effluent wast~wacer: ~6 tons/yr - 42 tons/yr - 14 tons/yr 

Since most F037 and F038 wastes <·xhlbit the TC for benzene, refineries that 
land dispose TC wastes also lnnd dlNpose F037 and F038 wastes. Because EPA has 
not received notification from tl,ln refinery identifying land based units 
(e.g., surface irr.poundrnents) 11cct-pt lng newly identified TC wastes, EPA assumes 
that the surface impound.,,ents hnv,• hr~n closed and the functions of the 
surface impoundrtents have been r,·p I acer! by tanks. EPA believes that tar.ks 
replacing surface imp,ound:tent s wo11I 1I be cleaned out routinely to reILove 
accumulated sludges (which are con,;ldered routinely generated F037 and F038 
wastes). !lased on information provltl,·rl in the TC questionnaire, we estimated 
the quantity of wastes generated frnm these routine tank cleanouts to be on an 
average one-third as lljUCh .1s th<· qu:,11t icy of wastes generated from the 
cleanout of surface impour.drnents. Cnlculations for surface impoundment 
cleanout (based on settlini; of sol id,; in an irnpoundrnent that is clear.ed out 
Pvery five years on the averai~) nn,I for tank cleanouts (based on the 
calculations for surface ir.:pountlmt·nt cleanout) are presented below. 

Quantity of sluc!,_e genera~ecl from tlu• surface ir.:poundments 'that have been 
closed: 

Equalization basin volur.,e: 1,0ll,Or:o cu.fc. 2 

Flow - 810,000 gallons/day - 108,)91 r,,.fc./day 
Hydraulic retention tirr.e (HRT): 1,(1'1,(J()Q ~u.ft. /-108.297 cu.ft./day - 3.8 clay 

- 'II. 2 hours 

http:clear.ed


Set~ling calculations sho~ that the HRT is sufficient for complete s2ttling of 
solids and removal of oil. 

Solids and oil settling in basin: 56 tons/yr+ 14 tons/yr - 70 tons/yr 

Drag-out sludge from basins and irr.poundments contain an average of 65 percent 
water 13; therefore, the F037 ...,aste ,:olume accumulating in the b.ssin is 
estimated at (70 tons/yr)/(1-.65)- 200 tons/yr. 

Amo,·nt or F waste sludge from upstream surface irrpoundment: 

157,687 sq.ft area of the surface irnpoundrrent x 2 ft depth of the 
sludge 14 x 63 lb/cu.ft density of the sludge - 19,868,562 lb - 9,934 tons 

Quantity of sludge generated from tanks: 

10,134 tons of :;urface impocir,cl!tent sludge x 1/3 17 - 3,378 ton/yr of tank 
sludge. 

Amount of F037 sludge from annual refinery se-·er clean out (extrapolation 
based on refineries with known se...,er clean out quantities) : 15 

Solids loading of refinery: (280 tons/yr K051)/ 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 knO'-"n refinery) - 23.17 
tons/yr 

http:lb/cu.ft


P037 .AND P038 KASTE CAPACITY .ANALYSIS: 
CATA USE AND TRACKING SHEET 

Facility II. 28 

Dara sources available: 

Petroleu.."t refinery visits/voluntary su~mission 

2 Natior:al Sun·ey of Ha=ardous 1..'aste Treatn:ent, Storage. Disposal, 
and Recycling Facilities (TSDR survev) 

~ National Survey c ! i:~1z:1rdous Waste Ger.era tors 

Biennial re?ort/state rL?orting requirements 

California hazardous ~asce data base 

2 PP.troleu:n refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F038 ~asce estin:aces: 

F017 (roucir.e) - 609 tons/yr 

Surface impoundn:enc sludr,e: 

July of 1992 co January of 1993: 5,396 ton 

January of 1993 co January of 1994: 10,792 ton 

January of 19?4 to July of 1994: 5,396 ton 



P037 Ah"D P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility ii: 29 

Data sources available: 

Petroleu.,i refinery visits/voluntary submission 

_::5 National Survey of Hazardous \.:aste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

2 National Sun·ey of Hazardous \.:aste Generators 

Biennial report/stQte reporting requirements 

California hazardous ~aste data base 

_l5 PetroleUJ:l refiner:, da:a base (PRDB) 

No-migration.petitions 

Comments fro~ the proposed rule 

Organic Toxicity Sun·ey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 24 tons/yr 



l'&cility # 29 

Crude capacity: 2,900 barrels/dav1 

l.ascewacer flo.-: 2.000 gallons/d~y2 

Assu:r.ptions: 

Facility Group 44 

Escirnacion: 

Amount of F037 sludge fro~ annunl refinery se.-er clean out (extraoola:ion 
based on refineries ,,ich kn01.-n sc,,~r clean out quantities): 1s · 

Sclids loading of ref,~~ry: (8 tons/yr K049 + 12 tons/yr KOSl)/ 
2,000 gallons/day - 0.0098 

Sewer clean out acounc: 0.0098 x 17 acres land area of refinery x 
143.7 cons/(yr/acre) (for solids loading of 
1. 0 calculated fror., kno,:n refinery) - 23. 94 
cons/yr 
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F037 .U."D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility //: 30 

Data sources availabl~: 

Petroleum refinery ·:isits/volu:,t.,rv subrr.ission 

--2' ~ational Survey of P.a::ardous wast~ Treatrr.ent, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

--2' National Survey of Ha::ardous ·.'aste Ge:,erators 

Biennial report/state reporting requirements 

CalifDrnia ha::ar~c~s waste data base 

__2' Petroleum refinery data base (PRDB) 

::a-migration peti ~ions 

Co!lllllents from the proposed rule 

Organic Toxicity Si;rvey 

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 esti~stes: 

F037 (routine) - 2 to~s/vr 



Facility # 30 

Crude capacity: '.\ot re;,ortPd 
Was tewa tc, r flo,·: 36,000 gjllons/dav2 

Facility Group 44 

Estimation: 

Amount of F037 sludge froc: annual refinen· s;,,·er clean out (o;tra;,olation 
based on refineries with k:-,o,Tl se·.·er cle;;n out quantities): 15 

Solids loading of re::~ery: (9 tons/yr K049 + 17 tens/yr KOS!)/ 
36,000 gallons/day - 0.000722 

Sewer clean out a~ount: 0.000722 x 20 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 calculated from knmm refinery) - 2.08 
tons/yr 
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F037 A.,"D F038 WASTE CAPACITY ANALYSIS: 
DA,A OSE AND TRACKING SHEET 

Data sources available: 

Pe:rolel.L'il refinery ·.·isit!::./".'ol•...u~: ·,!":: subr.~ission 

~ ~;aticnal Sur.~ey of :-ia::ardot~s ~.1ste Treatrr.er.t. Storo[,e, Disposal, 
and ~ecycling F&cilities (TSDR survey) 

~ r:atior.al Survey of =-:2.::ardous '.,:aste Generators 

Biennial report/sta:e r~porting requirements 

Califor~ia ha::ar~c~s ~~!,l<· data base 

_l, PctroleUJ:1 refir.ery data b,1s~ (PR:JB) 

So-migration petitio~s 

Coc:.i:ents froc: t!-.e f::-o;,os,•d rule 

Organic Toxicity Su:.-vev 

Basis for F037 and F038 waste estimation: 

EPA used data from .:l:e abo·.·e sources because the refinery did not 
provide more recent data. 

F037 and F038 ~aste estic:ates: 

F037 (routine) - 19 tcr.s/vr 

http:r:atior.al


Facility# 31 

Crude capacity: 10,000 barrels •J3v 1 

Wascewater flow: 17,000 ga:lor:s/d~v2 

Assw,,ptions: 

Facility Group 44 

K049 composition: 40 percer.t ·.·., t ,. r. 48 pc·rcen:: oil, and 12 percer.t solids by 
..,eight 5 

K051 composition: 65 percenc \,,,',1 t 1.· r. 15 pe: rcent oil, and 20 perccr.: solids by 
we ight5 

API separator solids ren:o ..·al e-!fici~nc:1: so perccnc6 

API separator oil removal e!"ficic·ncy: 75 pcrcr,nt6 

Oil in the AP! skimming (to '., :,,p oil systrm): 50 pcrcent 7 

Slop oil emulsion solids (K0~9) ._.as not rrported in TSDR survey or FR~B; 
therefore, an estimated K049 quantity of 15 tons/yr was based on 1.33 ~eerie 
tons/yr (or l. 52 tons/yr) per 1,000 barrc>ls/day8 

Estim.ltion: 

.AJDount of F037 sludr,e fro:n anr:u.11 refinery se..,er cle:rn out. (extrapolation 
based on refineries with kr:o.-:, ,;,-.·er clc.:.n aut quantities): 15 

Solids loading of refinerv: (15 tons/yr K049 + 54 t.ons/yr K051)/ 
17,000 gallons/day - 0.004047 

Sewer clean out acount: 0.004047 x 33 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno1.-n refinery) - 19.19 
tons/yr 
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility Ii: 32 

Data sources available: 

Petroleum refinery visi~si\·olut:· .iry submission 

~ !',ational Survey of Hazardous \.:aste Treatment, Stor;,ge, Disposal, 
and Recycling Facilities (TSDR survev) 

~ National Survey of Hazardous t..'aste Ge:r.erators 

Biennial report/s~ate reporting requirements 

California hazardous waste data base 

~ Petrolew:i refinery data base (PROB) 

:--o-migration petitions 

Comments from the proposed rule 

Organic Toxicity Sur,ey 

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: 

F037 (routine) - 3 tons/yr 



Facility # 32 

Crude capacity: 6,200 barrels/dav 1 

1...'aste1-,.-ater flo\..·: 11,000 gallons/~3y2 

Facility Group 44 

Amount of F037 sludge from nnnual refinery se1.,er clean out (extrapolaticn 
based on refineries "'ith kr.O'-"Tl sewer clean out quantities): 15 

Solids loading of refinery: (3 tons/yr K049 + 9 tons/yr K051)/ 
11,000 gallons/day• 0.001091 

Sewer clean out areou~: 0.001091 x 20 acres land area of refinery x 
143. 7 tons/(yr/ucre) (for solids loading of 
1.0 calculated from known refinerv) - 3.14 
tons/yr 
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F037 Ah"D F038 WASTE CAPACITY ANALYSIS: 
DA~A USE Alo"D TRACKING SHEET 

Facility Ii: 33 

Data sourres a,·ailable: 

Petroleu,n refinery ,·isits/voluntary subr,ission 

--" :-ational Survey of Ha=ardous '..'astc Trea:rr.ent, Stora1;e. Disposal. 
and Recycling Facilicies (TSDR survey) 

~ l~at1onal Sur\~ey of :-":i=arCous ',.,'astc Generators 

Biennial report/state re?orcing requirer,ents 

California hazardous waste dAtn base 

__2' Petroleu... refinery daca bas" (!'RDB) 

No-migration petitions 

Comments from the ?roposed rule 

Organic Toxicity Survev 

Basis for F037 a~d F038 waste esti~ation: 

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

F037 and F038 waste estimates: 

F037 (routine) - 508 tons/yr 

F038 (routine) - 292 cons/yr 



Pacility # 33 

Crude capacity: 75,000 barrcls/dav1 

lfastewater flow: 800,000 gallons/day2 

K waste generation: 

Y.051: 890 tons/year3 

Facility Croup 5.04 

KOSl composition: 65 percent ~acer, 15 percent oil, and 20 percent solids by 
we ight5 

AP! separator solids rea:o\"al efficic-ncy: 50 percent6 

API separator oil iemoval e!!iciency: 75 percent6 

Floatator unit solids r•~o~•: effici0ncy: 50 percent6 

Floatator unit oil removal efficiencv: 8 5 pe rcent6 

Estimation: 

Solids in the API sludge (K051): (0.2 x S90 tons/yr) - 178 tons/yr 
Solids in API influent wasce~ater: (178 tons/yr) / (0.5 API solids 

removal eff.) - 356 tons/yr 
Solids in API effluent was:ewacer: 356 tons/yr 178 tons/yr - 178 

tons/yr 

Oil in API sludge (KOS!): (0.15 x 890 tons/yr) - 133.5 tons/yr 
Oil in API influent waste~ater: 133.5 tons/yr) / (0. 75 API oil removal eff.) 

178 tons/yr 
Oil in API effluent wastewater: 178 tons/yr - 133.5 tons/yr - 44.5 tons/yr 
Solids in Floatator (F036): (178 ton/yr) x (0.5 Floatator solid removal 

efficiency) - 89 ton/yr 
Oil in Floatator (F038): (44.5 ton/yr) x (0.85 Floatator oil removal 

efficiPncy) - 37.825 ton/yr 
F038 sludge from Floatator clean out: (37.8 tons/yr solid settling in 

Floatator)/(0.13 fraction of oil in 
the floatator sludge)- 292 tons/yr 

Solids in Floatator effluent ~astewnter: 178 tons/yr from API separator - 89 
ton/yr - 89 tons/yr 

Oil in Floatator effluent -·aste'l.·acer: (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 significnnt settling: therefore, we examined 
settling characteristics in the equalization basin. 

Since most F037 and F038 ~aste5 exhibit the TC for benzene, refineries that 
land dispose TC wastes also land di&po~~ F037 and F038 wastes. Because EPA has 
not received notification f~o= this refinery identifying land based units 
(e.g., surface impoundn:ents) accepting newly identified TC wastes, EPA assumes 

http:Floatator)/(0.13


that the surface irtpour:6er.ts have been closed and the functions of the 
surface irnpound.'l:ents ha\.·e- be-en re?laced by tanks. EPA believes that tar.ks 
replacine surface irtpour:c.:rents ,,ould be cleaned out routinely to rerto•:e 
accumulated sludges (~hich are cor:sidered routinely generated F037 and F038 
~astes). Based on infor=~tion Frovided in the TC questionnaire, we estimated 
the quantity of wastes ger~rated from these routine tank cleanouts to be on an 
average one-third as ttuch as the quantity of wastes generated from the 
cleanout of surface i1t;:,ou:ac!Jr.ents. Calculations for surface irrpoundment 
cleanout (based on settling of solids in an impoundment that is cleaned out 
e·.·ery five years on the a·:crage) and for tank cleanouts (b~sed on the 
calculations for surface ir.:pound!r.ent c le ·snout) are presented :ie lo;,•. 

Quantity of sludge ger:era:ed from the surface impoundments that have been 
closed: 

Equalization basin vol=e: 5,464.000 cu.ft. 2 

Flow - 800,000 gallons/c..sy - 106,960 cu.ft./da:,· 
Hydraulic retention time IHRT): 5,464,000 cu.ft. / 106,960 cu.ft /day - 51.0S 

dav - 1225.92 hours 

Settling calculations show that the HRT is sufficient for com;:,letP settling of 
solids and removal of oil. 

Solids and oil settling in basin: 39 tons/yr+ 6.675 tons/yr - 96 
tons/yr 

Drag-out sludge from basins and impoundments contain an average of 65 percent 
,..ater13 ; therefore, the F037 ·.·aste volume accu:ccilating in the basin is 
estimated at (96 tons/yr)/(1-.65)- 273 tons/yr. 

Quantity of sludge generated from tanks: 

1,371 tons of surface i1t;:,oundn:ent sludge x 1/3 17 - 4 5 7 ton/yr of tank sludge. 

~.irount of F037 sludge from annual refinery se·.,er clean out (extrapolation 
based on refineries with kno~-n sewer clean out quantities): 15 

Solids loading of refinery: (890 tons/yr K051)/ 800,000 
gallons/day - 0.001113 

Se~er clean out a...~ount: 0.001113 x 320 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 calculated from kno;,-n refinery) - 51 
tons/yr 

http:irtpour:6er.ts
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AllD TRACKING SHEET 

Facility //: 34 

Data sources available: 

Petroleum reffr,ery visitsj•,oluntary subrr.ission 

-2, !'-ational Sun·ey of Ha:ardous \.1,1ste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

~ National Survey of F:1::a.rdo,ic: t,..',·i!-,te Generators 

Biennial reporc/state reportinc requirexents 

California hazardous wast~ rtnra base 

-2, Petrolewn refinery data bas,, (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Easis for F037 and F038 wasCP estimation: 

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

F037 and F038 waste esti~aces: 

F037 (routine) - 307 tons/yr 



Facility # 34 

Crude capacity: 42,500 barrels/dav 1 

Yastewater flow: 360,000 gallons/~av2 

K waste generation: 
K0~8: 35 7 tor.s/vear3 
KC5!: 857 tons/~ear3 

Assumptions: 

54Facility Group 

K051 comrosition: 65 percent :.acer, 15 percent oil, and 20 p~rc~nt solids by 
weight5 

API separa~or solids removal efficiency: 50 percent6 

API separator oil removal efficiency: 75 percent6 

DAF unit solids removal eff!c!ency: 50 pe re en t 6 

DAF unit oil removal effic!•~cy: 85 percent6 

EstiD'ar!on: 

Solids in the API sludge (K051): (0.2 x 857 tons/yr) - 171.4 tons/yr 
Solids in API influent vas:ewacer: (171.4 tons/yr) / (0.5 APl solids 

removal eff.) - 342.8 cons/yr 
Solids in API effluent \o.·aste·.-a:.er: 342.3 tons/yr - 171.4 tens/yr -

171.4 ton~/yr 
Oil in API sludge (K051): (0.15 x 857 tons/yr) - 128.55 tons/yr 
Oil in API influent wastewater: 128.55 tons/yr) / (0.75 API oil removal eff.) 

- 171. 4 tons/yr 
Oil in AP! effluent wastewater: 171.4 tons/yr -· 128,55 tons/yr - 42.85 tons/yr 
Solids in ::>AF float (K048): (171.4 ton/yr) x (0.5 DAF solid removal 

efficiency) - 85.7 ton/yr 
Oil in DAF float (K048): (42.85 ton/yr) x (0.85 DAF oil removal 

efficiency) - 36.4225 ton/yr 
Solids in DAF effluent wasce:.ater: 171.4 tons/yr from API separator 

85.7 ton/yr - 85.7 tons/yr 
Oil in DAF effluent wastewater: (42.85 ton/yr) x (1 - 0.85 oil removal 

efficiency) - 6.4275 tons/yr 

The turbulence caused by the aeracion coupled with the short residence time in 
the DAF unit prevents significant settling; therefore, we examined settling 
characteristics in the equaiizacion basin. 

~!nee 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 froQ this refinery identifying land based units 
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes 
~i,at the surface impounc:re::ts ha·,e been closed and the functions of the 
surface lmpound:nents have :,een replaced by tanks. EPA believes that tanks 

t replacing surface impound!:en::s ·.-ould be cleaned out routinely to remove 
accu.~ulated sludges (which are considered rou:inely generated F037 and F038 
wastes). Based on inforrna:ion provided in the TC questionnaire, we estimated 

http:o.�aste�.-a:.er


the quantity of wastes generated from these routine tank cleanouts to be 0n an 
average one-third as much as the quantity of wastes generated from the 
cleanout of surface impoundn:ents. Calculations for surface impound~ent 
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 i~pounclreent cleanout) are presented below. 

Quantity of sludge generated fro~ the surfnce impoundments that have been 
closed: 

Equ3lization basin volw:ie: 2,007,0CO cu.ft. 2 
Flow - 360,000 gallons/day - 4S,132 cu.ft./day 
Hydraulic retention ti~e (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 compl~te 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 
water13 ; therefore, the F037 waste volume accumulating in the basin is 
estimated at (92 tons/yr)/(1-.65)- 263 tons/yr. 

Quar.tity of sludge generated from tanks: 

263 tons of surface impc,u.-,drnent sludge x 1/3 17 - 88 ton/yr of tank sludge. 

Amount of F037 sludge from annual refinery se1,,·er clean out (extrapolation 
based on refineries with kno1,,-n sewer clean out quantities): 15 

Solids loading of refinery: (857 tons/yr K048 + 857 tons/yr 
K051)/ 360,000 gallons/day -
0.004761 

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 kno1,,-n refinery) - 219 
tons/yr 
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility Ii: 35 

Data sources available: 

Petroleum refiner:,- visits/•:oluntarv submission 

...2, National Survey of Hazardous 1-!aste Treatment, Stora1;e, Disposal, 
and Recycling Facilities (TSDR survey) 

...2, National Survey of Hazardous \.'aste Gener,1tors 

Biennial report/state reportint; require~ents 

California hazardo~s waste data base 

...2, Petroleum refinery data base (PRDB) 

No-migration petitions 

Comn:ents from the proposed rule 

...2, Oreanic 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 F03S ~aste estimates: 

F037 (routine) - 1550 tons/yr 



P037 AND P038 WASTE CAPACITY AN1J.YSIS: 
DATA USE >.};IJ TRACKING SHEET 

facility 1/: 36 

Data sources available: 

Pctroleu:n refinery ·:isitsj,·oluntarv scbr.ission 

2i ~\at.ional Survey of Ha::.;rc!ous \..'a~tt· Tre-at.:::ent, Storaie. Dis?osal, 
and Recycling facili:!es (TSDR sur~cyJ 

~ t!ational Survey of Ha::a:-c!ol!s \..'.1ste Gc~r.er.ators 

Biennial report/sta:e ce?or:ing re1uircr.ents 

California hazardnu• ~as:e data base 

3 retrolei..:.m re'finery d;,:.s :,as;, (PRDB) 

~a-migration petitio~s 

Comments from the pro?csed rule 

Organic Toxicity Surve:: 

Bds!s for F037 and F038 ~aste es:!r.ation: 

EPA used data from the a~c~e sourc•s because the refinery did not 
provide more recent data. 

f037 and F038 ~aste estimates: 

F037 (routine) - 98 to~s/vr 

F mix ~aste (routine) - 1. 133 tons/yr 



F037 M-rl F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Fae il i ty /I : 3 7 

Data sources available: 

Petroleum refinery \·isits/\·oluntltr:; subxission 

~ National Survey of Ha::ardous \..'aste Treatrr.ent. Storage. Disposal, 
and Recycling Facilities·(TSDR survey) 

~ Hational Survey of Hazardous \.'aste Generators 

Bieqnial report/s:at• r~portine requirements 

California hazardous waste data base 

~ Petroleum refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

~ Organic Toxicity Sun·ey 

Basi3 for F037 and F038 ~aste estimation: 

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

F037 and F038 "·aste estimates: 

F037 (routine) - 120 tons/yr 



Facility # 37 

Crude capacicy: 330,000 barrels,da~ 1 

Wascewacer flow: S, 760, O'.lO gal !ons/cl;iyZ 
K waste generation: 

1(0~8: 0 0'.l toni;/y~ar3 
K0!.9: 2. 095 tc,ns/·:,-,,r3 

Y.051: .:. ~O?l!i/)'t•,'H' 

Assu.T.ptions: 

Facility Group 14 

K049 coa:position: 40 percent -·a-:::er, 1,8 p,,rccnt oil. and 12 percent solids by 
.·e ight5 

K051 cocposicion: 65 percent ...... :er. I 5 pc•rci?.nt oil, and 20 percent sol ids by 
weighc5 

AP! separator solids removal e!fic i£·1,c:1 · 50 pcrcent6 
6API separator oil ren:oval efficiency: 75 percenc

DAF unit solids removal efficier.cy: 50 percenc6 
6DAF unic oil rerr.o·.·al efficiency: 85 percenc

Oil in the API ski1r.n:ing (co slop oil !,J'!,tc:m): so percenc' 

Escima~ion: 

An:ount of FG37 sludge frocn annual refinc·ry se,:er clean out (extrapolation 
based on refineries with kno1o,..n se...:er cl<:nn out quantities): 15 

Solids loading of refinery: (900 tons/yr K048 + 2,095 cons/yr 
K049 + 4 cons/yr K051)/ 5,760.000 
gallons/day - 0.000521 

Se~cr 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 c,1lc11lated from kno•Tl refinery) - 120 
tons/yr 

This refinery has surface irr.pounclmc-nts that ·.ill close with F037/8 
wastes in place. Therefore, the surfoc,, impoundrrent •·asces wi 11 noc require 
alternacive creatn:ent. 

http:efficier.cy
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P037 Ah"D F038 WASTE CAPACITY ANALYSIS: 
DATA USE M"D TRACKING SHEET 

Facility i/: 38 

Data sources available: 

Petroleum refinery -.·isits/·:olu11t.:iry .:ubmission 

..2' National Survey of !ia=ardour. l.'nste Treatment, Stora6e, Disposal, 
and Recycling Fa~ilities (TSDR survey) 

..2' National SurYey of H.s=ardous l.'11!,te Generators 

Biennial report/state re;,ort l 111; rrgui rtrr.ents 

California ha=ardous ~aste datn base 

__2' Petroleum refinery data bas~ (l'RD!l) 

No-migration petitio~s 

__2' Comments from the ;,roF0sed rul~ 

Organic Toxicity Sur.·ey 

Basis for F037 and F038 waste estimatln11: 

EPA used data from the above sourc,s because the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 3,067 tons/yr 

F037 (surface impounc!r.:ents) - t.l,,i,00 tons (7/92 12/92) 

F037 (surface im;,ound;::e~ts) - 103l00 tons (l/93 12/93) 

rn37 (surface irnpound!:,e~ts) - 0 tons (1/94 · 6/94) 



F037 Ah"D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility /1: 39 

Data so~rces available: 

Petroleum refinery visi:s/,·oluntary sc;brr.ission 

..Ji National Survey of Hazardous \.:aste Treatn:ent, Storage, Dispos.;l, 
and Recycling Facilities (TSDR survey) 

..Ji !'lational Survey of Hazardous \.'aste Generators 

Biennial report/state r,~orting requiren:ents 

California hazardous ~as:e data base 

.25. Petroleum refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Orgar,ic Toxicity Suraey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F038 waste estimates: 

F037 (routine) - 1,024 tons/yr 



F037 Ah"D F038 WASTE CA~ACITY ANALYSIS: 
DATA USE AJlD TRACKING SHEET 

Facility 11: 40 

Data sources available: 

Petroleum refinery ~:!.si~s/·:oluntary s,:brr.ission 

..2i National Survey of Ha=arcous 1.·aste Tr~atrnent. Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

..2i ~ational Survey of Hazardous Waste Generators 

Biennial report/state reporting re~uirernents 

California hazardous ~aste data base 

x Petroleum refinery data base (PROB) 

Ko-migration petitions 

~ Comments from the pro?oscd rule 

Organic Toxicity Sur,ey 

Basis for F037 and F038 waste est!rnatlon: 

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

F037 and F038 waste e3tirnates: 

F037 (routine) - 136 tons/:,-r 

F03 7 (surface impoundi::e:--.t s) - 1,800 tons (7-92 12/92) 

F03 7 (surface im?oundrte:--. ts) - 0 tons (1/93 12/93) 

F037 (surface impoundments) - 0 tons (1/94 - 6/94) 



F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA USE A!c"D TRACKIN~_SHEET 

Facility //: 41 

Data sources availahle: 

Petroleum refinery visits/·:oluntary submission 

~ National Survey of Ha::ardous \.'aste Treatment. Stora!',e, Disposal. 
and Recycling Facilities (TSDR survey) 

~ !:lational Sun·ey of Ha::ardous \.'aste Generators 

B!ennial report/state reporting require~ents 

California hazardous ~•ste data base 

~ Petroleum refinery data base (PROB)_ 

~o-reigration petitions 

Con,rnents from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste esti~ation: 

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

F037 and F038 waste estimates: 

F037 (routine) - 5,151 tons/yr 



Facility # 4l 

Crude capacity: 175,000 barrels/d:iv 1 

~astewacer flow: 2,160,000 gallonsjday2 

K waste generation: 
K0:.8: ,. , 8(,5 cons/year3 
K0.:.9: !,. '8(,) tons/year3 

K051: :.,8(,5 tons/year3 

44Facility Group 

K049 corr.position: 40 percer.c ·...·at,· r, t,8 percent oil, a:1d 12 percent solids by 
,..e ighc5 

KOSl co1tposition: 65 percer:c •·at<'r. 15 pr'.rcent oil. and 20 percent so 1ids by 
,.-eight5 

API separator solids rerr.oval €-f ! i c ic·ncy: so percent6 

API separator oil rerr.o·:a l eff:-..: t·IH:y; 75 percent6 

DAF unit solids removal efficiency: so percent6 

DAF unit oil re:noval efficiency: 85 percent6 
Oil in the API skia::ning (to slop oil sys te:n): so percent7 

IAF f103t (F03&) had been mislabeled as DAF float (K048). Th"' arr.ounc of IAF 
is 4,865 tons/yr. 

Estimation: 

Solids in the API sludge (KOSl): (0.2 x 4,865 cons/yr) - 973 tons/yr 
Solids in the API skim:ning (rec,o·.·,•d 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 wascewater: (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 
Quanticy of API ski=ing: (0.52 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 
Oil in API sludge (KOSl): (0.15 x 4,865 tons/yr) - 729.75 tons/yr 
Oil r9rr.oved in the API separator: 2529.8 tons/yr+ 729.75 tons/yr -

3259.55 tons/yr 
Oil .n API influent wastewater: 3259.55 tons/yr) / (0.75 API oil removal eff.) 

- 4346.1 tons/yr 
Oil in API effluenc wastewacer: 4346.l tons/yr - 3259.55 cons/yr - 1086.55 

tons/yr 
Solids in DAF float (K048): (1556.8 ton/yr) x (0.5 DAF solid removal 

efficiency) - 778.4 ton/yr 
Oil in OAF float (K04S): (1086.55 ro:1/yr) x (0.85 DAF ail removal 

efficiency) - 923.5675 ton/yr 



Solids in DAF effluent wastewater: 1556.S tons/yr from AP! se?aracor 
778.4 ton/yr - 778.4 tons/vr 

Oil in DAF effluent wastewater: (1086.55 ton/yr) x (1 · 0.85 oil removal 
pfflclrncv) - 162.9825 tons/yr 

Amount of F037 sludge frorr ar.nual refinery sewer clean out (extrapolation 
based on refineries with kno'-'11 sr,_·,-r cle,1n out quantities): 15 

Solids loading of refinery: ~.865 tons/yr KO~S + 4,865 tons/yr 
~0~9 + 4,865 tons/yr K051)/ 
2,160,000 gallons/day - 0.006757 

Sewer clean out a~ount: 0.006757 x 294 acres land area of refiner· x 
143. 7 tons/(yr/acre) (for solids loading of 

01.0 c;ilculated from knO'-'fl rcfin, ry) - 285 
tons/vr 
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P037 >.ND P038 WASTE CAPACITY ANALYSIS: 
DATA USE >.ND TRACKING SHEET 

Facility /I: 42 

Data sources available: 

PecrolelLT. refinery ,·:si t.s/•Jolunt;,r·; submission 

---2'£ ~ational 5'...lrvey of Hazilrc1ous '..:as::C: Trcatr;.ent. St:orn[,C, Disposal', 
and Recycling Facilities (TSDR sur~ey) 

_2:; National Survey of Hazardou~ \.:aste Generators 

Biennial report/state reporting requirerrcncs 

California hazardo~: ~nste data base 

2 Pe::roleum refinery c!.lta hr,s<· (?RDS) 

~a-migration petitions 

Co,i,n,ents from the ,>ropas,·d rule 

2 Organic Toxicity Survey 

Basis for F037 and F038 waste estlmntion: 

EPA used data from the abbvr sources because the refinery did not 
provide n:ore recent data. 

F037 and F038 waste estirraces: 

F037 (routine) - 3,597 tons/yr 



F037 AA'D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRJ.CiING SHEET 

Fae 111 t v i• · ·• I 

r(•trol(·\lm r(•fitH'l"~.' '.'if',{ t.•,/volu1::,1r:: S\~!:>mission 

~ :-.;acion.il Sur-:<•y of lt.1~•1rc.lous \..'a5te Treatment, Storasc, Disposal, 
an<l R~r:,·cllni; Faciliti<·s (TSDR sur:e,·) 

~ ~:at ion:l l Sur:c•y of H.1~:,rdous \..,'as·te Generators 

BienniJl rcpo:·r i.~atc r(•(l<>rting req~irereents 

California ha:ardous waste data bas~ 

~ Petroleum refinery data h.1se (PRD3) 

~o-~igration petitions 

~ Corr.ments from the propos~d rule 

Or~anic Toxicitv Survey 

Basis for F0]7 and F0]8 waste ~stlmation: 

EPA used daca frore the above sources because the refinery did not 
provide reore recent data. 

F0]7 and F038 waste estireates: 

F037 (routine) - 2,177 tons/yr 

F037 (surface irepound.~ent) - 1750 tons (i/92 12/92) 

F037 (surface irepoundirent) - 3500 tons (1/93 12/93) 

F037 (surface impoundrnent) - 1750 tons (l/94 6/94) 

http:acion.il


F037 A.,-o F038 WASTE CAPACITY ANALYSIS: 
~ATA USE AND TRACKING SHEET 

Faci 1it,· II: 44 

Data sources avai!&ble: 

Petroleu.':l ref!.ne:--:~· \·isits/voluntar:; submission 

2! r;ational Survey of Ha::ardous Was:::e Treatment, Storabc, Disposal, 
and Recycl in5 F&c i Et ies (TSDR survey) 

-2i !~at.ional Sur,:e-y cf Hazardous Waste Generators 

Biennial report/state reporting require~ents 

California hazard:~s waste data base 

~ PEtroleWll refiner:, data basc, (PRDB) 

~o-migratipn pet!.tions 

c·omments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F038 waste esti~ates: 

F037 (routine) - 33i cons/vr 



Facility # H 

Crude capacity: 95,000 barrels/ca·:1 

Wastewatrr flow: 504,000 gallcns/~ay2 

24Facility Group 

Est~m.1tlon: 

An:01_;nt of f037 sludge from anr.c:..a~ n,flncry se,,er clean out (c·xtrapolation 
based on refineries vith I:~,._.,, se·.-er clran out quantities) : 15 

Solids loading of ref!r.ery: (2,929 tons/yr K048 + 2,929 tons/yr 
KOSl)/ 504,000 gallons/dav -
0.011623 

Sewer clean out amount. 0.011623 x 198 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading of 
1.0 ct1lculated from kno._-n refinery) - 331 
:o:1s/yr 
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F037 A.'ID F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKI~G SHEET 

Facility 11: 45 

Daca sources av~ilable: 

Pctroleu:n refiP.ery visir:s/vol\irt :,ry subrr.ission 

~ ~ational Survey of Ha;:ardous ~-,1~t c: Tre:attr.C'nt, Storar;e, Disposal, 
and Recycling Facilities (TSDR survey) 

_:i National Survey of Hazardous Waste· Generators 

Biennial report/state rc~ortinz requirements 

California haza,~o~s wast~ data hnse 

-" Petroleum refinery data bnsc (PRDB) 

~o-~igration petitions 

Col!'lll'ents from the proposed rule 

3 Organic Toxicitv Survey 

Basis for F037 and F038 waste estimation: 

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

F037 and F038 waste estic:ates: 

F037 (routine) • 174 tons/yr 

F037 (surface im?oundreents) • 7560 tons (7/92 12/92) 

F037 (surface ic:pou:-ic!.i,ents) - 7:,60 tons '(l/93 12/93) 

F037 (surface i~?o~nc!.i,ents) - 0 tons (1/94 • 6/94) 



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

Facility ,1: 46 

Data sources available: 

Petroleum refinery visits/voluntary submission 

_;:;_ :-ational Sur:ey of Haz,,rdous i.:,,ste Treatment, Storage. Disposal, 
and Recycling Facilities !TSDR survey) 

_;:;_ National Sur:ey of Hazardc,us l.'astc Generators 

Biennial report/state reporting requirements 

California hazardous ~aste data basE 

_.::, Petroleu.'ll refine~:✓ data base (PROB) 

~a-migration petitions 

Com.scents fro::, the proposc·d rule 

Organic Toxicity Survey 

oasis for F037 and F038 ~aste estimation: 

EPA used data fro~ the above sources because the refinery did not 
provide ~ore recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 63 tons/yr 



P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facilitv /;: 47 

Data sources a~ailable: 

Petrol<>um refinery visits/voluntary submission 

-2, Sational Sur·:ey of Ha=ardous \..'aste Treatment, Stora!;e, Dispos;il, 
and Recycling Facilities (TSDR sur·:ey) 

~ ~ational Sur,:ey of Ha=ardou!i \..'aste Gtr.erators 

Biennial report/state reportinr, requirements 

California.hazardous wast~ dntn base 

-2, Petrolernn refinery c!.,:,1 bnsc· (l'RDB) 

Ko-migration petitions 

CommP.nts froll' the proposed rule· 

Organic Toxicity Survey 

Basis for F037 and F038 vaste estimation: 

EPA used data from the above sources because the refin~ry did not 
provide more recent data. 

F037 and F038 waste estimatPs: 

F037 (routine) - 7 tons/yr 



Facility # 47 

Crude capaci:y: 115,000 bArrols/day 1 

Wastewater flow: 300,000 gallons/day 2 
K ~aste generation: 

KO:.S: 7 tons/vrar3 
K051: ton,;/yrnr3 

Assu.r:ptions: 

14Faci Ii ty Group 

t:049 co:i:position: 40 perce:-i.t \.o"ater, 48 percent oil, and 12 pcrcEnt solids by 
,,e i,,ht5 

KOSl composition: 65 percent -..ater, 15 pP-rcent oil, and 20 perccr.t solids by 
wei,,h:5 

API sepa:-acor solids re::io·:a 1 efficiency: 50 percent6 

API separator oil rernff,..al e ffic iencv: 75 percent6 

DAF unit solids removal ef:'iciency: 50 percent6 

DAF unit oil removal effic ir·::cv: S5 percent6 

Estirtation: 

Solids in the API sludge (K051): (0.2 x 7 tons/yr) 1.4 tons/yr 
Solid~ removed in the API separator: 1,4 tons/yr+ 0 tons/yr - 1.:. 

tons/yr 
Solias in API influent waste.acer: (1.4 tons/yr) / (0.5 API solids re:oval 

eff.) - 2.8 tons/yr 
Solids in API effluent wastewater: 2.8 tons/yr - 1.4 tons/yr - 1.4 tons/yr 
Oil in API sludge (K051): (0.15 x 7 tons/yr) - 1.05 tons/yr 
Oil in API influent waste,ater: 1.05 tons/yr) / (0.75 API oil removal 

eff.) - 1.4 tons/yr 
Oil in API effluent wastewater: 1.4 tons/yr - 1.05 tons/yr - 0.35 :ans/yr 
Solids in OAF float (K0:.8): (1.4 ton/yr) x (0.5 OAF solid removal 

efficiency) - 0. 7 ton/yr 
Oil in OAF float (K048): (0.35 ton/yr) x (0.85 OAF oil removal 

efficiency) - 0.2975 ton/yr 
Solids in OAF effluent waste·.ater: 1,1, tons/yr from API separator - 0. 7 

ton/yr - 0.7 tons/yr 
Oil in OAF .effluent waste.acer: (0,35 ton/yr) x (1 - 0.85 oil removal 

efficiency) - 0.0525 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 
n t received notification from this refinery identifying land-based units 
(e.g., surface irr.poundl:ents) accepting newly identified TC wastes, EPA asswr.es 
that the surface irtpound:tents have been closed and the functions of the 
surface impound.,:ents have been replaced by tanks. EPA believes that tanks 
rEcplacing surface irtpounc..::ents ,,;ould be cleaned out routinely to remo,·e 
accu.,,ulated sludges (which are considered routinely generated F037 and F038 
,.-astes). Based on infor.:ia:ion providc•d in the TC questionnaire, ,..e estimated 
the quantity of wastes generated from these routine tank cleanouts to be on an 

http:asswr.es


a~erage one-third as much as ~as:~s gfnerated from cleanout of scrface 
irn?ourH.!rrents. Calculatio:1s fo:- surfacr irr.?ound:t?~t cleanour (based er. se::::linr; 
of solids in an irr.pour.c!.T~r:: t!"".at ·.:,15 cle.1ned out every fi,:e yeat·s or. ::-.e 
a~erage) nt~cl for ::nnk clea~o:;:s (bn~~d on the calculations fa~ s~rfacr 
irrpound"'enc cleanout) a~e pr•s~nt~d below. 
The ::urtulencc caused lJy :~e aeration coupled ~ith th~ short res!.de:1c~ :i~e in 
the DAF unit pr~,·ents sig:o::icant !><,ttling: th~refore, -..·e e~:a:i,:n~d sec:ling 
characteristics in the ec;~al'.:ation basin. 

Ec;ualiz.:tion b,1s:n \"olur..e: 619,00(; cu. ft. 
Flow - 300.000 [Dllons/da~ - -0,110 cu.ft./d&v 
H:--·drauli: :"t·:en:ion :iIT'e (:":Rl,i. '..l'J.000 cu.ft./ 40.110 ct~.f:./dav - 1s.:.1 

r!a:1 .. ; 70. 32 hours 

Se::linb c.:ilculations s~o•· :!"'.~: :he i:?.T ~s s'..:~:!.cien:: for co:r;.,lc::::e s-2::linb of 
solids and rerr.oval of oil. 

Solids and oil settling in ~as:n: 0. 7 tons/yr+ 0.0525 tons;yr = l :o~s/yr 

Drag-out. sludge from basi:--.s <1=-,d ~::?t)'~:;G;;.r:r;ts con:ain an d':crare c...: -~: ?Cr-cent 
1-·G:.1::r 13 ; therefore. the f('•~- ·-·.ss:.l: ·:r)!i..:.1:c accun:..:la.:.ing in ::he b.:-15:.n :s 

escin:aud at (1 to:,s/yr)/: > '· 5)- 2 ,o:cs;vr. 

Quantity of slud5e &eneraced from t~~ks: 

2 :.o!ls of surface· irnpou;1d..."TE:-.: sluCec z l/1 17 - .67 ton/yr of ta;!k sh:C~e. 

Ar.!ou,t of F037 sludge froo: a:-.nua! r~fir.erv se·.·cr clean out (excr.:spo!a::on 
based on refineries ·.-it:i kc,o·.-n s,,·.·er clean ou: quantities): 15 

Solids 1oadin& of re~:"er~: 17 tons/yr KO~S + 7 cons/yr ~05!)/ 
300.000 gal!o:cs/day - O.OC00~7 

Se~er clean out a~o~~:. 0.000047 x 881 acr~s l~nd area of 
refinery x 143.7 tons/(yr/acre) (:or 
solids loading of 1.0 calculated from 
lmo1.-n refiner:;) - 6 tons/yr 
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F037 AliD F038 WASTE CAPACITY ANALYSIS: 
DATA OSK AND TRAC~ING SHEBT 

Facility ,1: 48 

Data sources available: 

Petroleum refiner:,- visits/volul'tary submission 

_i, National Survey of Hazardous \J.1~tP Tre,1tment, Storage. Disposal, 
and Recycling Facilit~es (TSDR ~ur~rv) 

_i, National Survey of Hazardous \Jnste Generators 

Biennial report/state reportlnr, requirements 

California hazardous waste datn bnse 

_i, Petroleum refir.ery c.s:a base (l'RDB) 

No-migration petitions 

Comments from the proposed rul,, 

_i, Organic Toxicity Sun·ey 

B3sis 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: 

F037 (routine) - 117 tons/yr 



P037 .Al."l) P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility ;;: 49 

Data sources available: 

P~troleu.rn refinery \·isits/\·oluntary sub~ission 

Sational Sun·ey of Ha=ardous 1./as~• "'."reatment. Storage, Disposal. 
and Rec~cling facilities (TSDR sur~cy) 

2 

~ !\ational Survey of Ha=ardous !.-:a.ste Generators 

Bien~ial report/state reporting requirements 

California ha=ardous waste data base 

x Petrclewa refinery c!ata base (PROB) 

So-migration petitions 

Comrr.ents from the ;,reposed rul,; 

Organic Toxicity Sun·ey 

Basis for F037 and F038 waste estimation: 

EPA used data from the above sources because the refinery did not 
provi~e more recent c!ata. 

F037 and F038 waste estimates: 

f037 (routine) - 688 tons/yr 

http:P~troleu.rn


F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA USB AND TRAC~ING SHEET 

Facility /1: 50 

Data sources a•:ailablc: 

Petroleum refinery visits/voluntary subr.iission 

~ N3tional Survey of Hazardous \Jaste Treat:i:ent, Stora,,e, Disposal, 
and Recycling Facilities (TSDR survPY) 

~ National Survey of Hazardous \.J,1stc Generators 

Biennial report/state reporting requirements 

California hazardous waste data base 

~ Petroleum refinery c,;:a base (PROB) 

No-migration petitions 

2 Colll!!lents from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste estimation: 

EPA used data from the abo,·e sources because the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 123 tons/yr 

f037 (surface impoundltents) - 900 tons (7/92 12/92) 

F037 (surface impoundments) - 750 tons (l/93 12/93) 

F037 (surface impoun6ents) - 0 tons (1/94 • 6/94) 



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

Facility /i: 51 

Data sources a~ai!able: 

Petroleum rafinery ,·isits/voluntary submission 

_Ji National Survey of Hazardous \J;\!->tc Treatment, Storaee, Disposal, 
and Recycling Facilities (TSDR fiur~rv) 

3 !>ational Survey of lia=ardous \..',1fir.e G,·n~rators 

Biennial report/state reporting r~quire~ents 

California hazardous waste data hose 

_1!. Petroleum refinery dac.1 base (Pf<D!I) 

No-mi 5ration petitions 

Comments from the proposed rul" 

_?:; Organic Toxicity Sun·ey 

Basis for F037 and F038 waste estimation: 

EPA used data from the above sourc~s because the refinery did not 
provide more recent data. 

F037 and F038 waste estittates: 

F037 (routine) - 145 tons/yr 

F037 (surface impound:J,ents) - 2eo tons (7/92 12/92) 

F037 (surface impounc!Jllents) - 280 tons (1/93 12/93) 

F037 (surface impounditents) - 280 tons (l/94 - 6/94) 



Pacility # 51 

Cruce capacity: 5~.000 barrels/dav 1 

~aste~ater flow: 230,000 5allons/~ay2 

K ~aste generation: 
r:o:.s: 1,236 tons/vear3 
i'.051: 217 tons/ye-;r3 

As S\L'l'D t ion~: 

14Facility ~roup 

K0:.9 composition: 40 percer.: .·.n,-r, 1,P, f-•C·r:.·n: oil, and 12 perc<·nt solids b·: 
"eight5 

KOS! coc,;:,osition: 65 percen: ,.-,,ter, 15 p,-rcent oil, and 20 percent solids hv 
weight5 

AP! separator solids removal efficie-ncv: 50 percent6 

AP! separator oil removal efficiency: 75 percent6 

OAF unit solids re~oval efficiency: 50 percent6 

OAF unit oil removal efficie~cv: 85 percent6 

Esrir.1a':ion: 

Amount of f037 sludge from annunl refiner:, se.·er clean out (excrapol.1tion 
based on refineries with kno·.,1 s-,.·c·r cl,·,,n out quantities): 15 

Solids loading of refinery: (1,236 tons/yr K048 + 217 tons/yr KOS!)/ 
2J0,000 gallons/day - 0.006317 

Se..,er cl~an out amount: 0.006317 x 160 acres land area of 
refinery x l.'..3.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated from 
known refinery) - 145 tons/yr 

This refinery submitted data in the Organic TC Questionnaire on ,.-hen 
surface impound.T.ent(s) '-'Ould be cleaned out and closed (or retrofitted) and 
the amount of wastes that •ould be cleaned out. Using this information. the 
EPA ,.-as able to determ!ne the quantity of F037 and F038 "astes removed form 
surface irnpoundment(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, 199:. June 30, 1994 - 280 tons 



P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility ,1: 52 

Data sources available: 

Petrole\.L'll refinery ,·isits/voluntary submission 

_2i ~ational Survey of Ha=ardous ~a~t~ Treat~ent, Storabe, Disposal. 
and Recycling Facilities (TSDR ~ur"<·:,·) 

~ National Survey of Hazardous Waste Generators 

Biennial report/state reporting requirer.ents 

California hazardous waste data base 

-2, Petroleum refinery c.,ta base (PP.DB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Sur:ey 

Basis for F03; and F038 ~aste estimation: 

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

F037 and F038 ~·aste estimates: 

F037 (routine) - 1,322 tons/yr 



Facility # 52 

Crude capacity: 133,000 barrrls/<lav1 

\.'aste·.acer flow: 3,180.000 i;;d I ons/day2 

K waste generation: 

K0~9: l,029 tons/year3 

Ass!l..i:pt ions: 

54Far. i lit~• Group 

K049 composition: 40 percent wn1rr, 48 percent oil, and 12 percent solids by 
._.e ighc5 

API separator solids re~oval ~f f !ciency: 50 percent6 

API separator oil removal eff!.-1,·ncy: 75 percenc6 
DAF unit solids ren:oval effic!,,ncy: SO percent6 

DAF unit o!l removal efficiency: 85 pcrcent6 

Oil in the API skin:.i:ini; ( ::o :, J ''I' u i l sys cem): 50 percent 7 

Estimation: 

Solids in the API sludge (KOS!): (0.2 x O cons/yr) - O tons/yr 
Solids in the API skimming (n-11,ovc•cl as )'.0~9): (0.12 x 3,029 Cons/:;r) 

363.48 tons/yr 
Solids removed in the API se~nrutur: 0 cons/yr+ 363.48 cons/yr - 363.48 

Cons/yr 
Solids in API influent vastewnlrr: (363.48 tons/yr) / (0.5 API solids removal 

eff.) - 726.96 tons/yr 
Solids in API effluent vastewutrr: 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 

l(,ns/yr) / ( l. 0 0. 5 oil in AP! skimming) -
3150.16 tons/yr 

Oil in API skim.:ning: 3150.16 tons/yr x 0.5 - 1575.08 tons/yr 
Oil in API sludge (K05l): (0. 15 x O tons/yr) - 0 tons/yr 
Oil removed in the API separntur: 1575.08 tons/yr+ 0 tons/yr - 1575.08 

tons/yr 
Oil in iPI influent wastewater: 1575.08 tons/yr)/ (0.75 API oil ren:oval 

eff.) - 2100.l tons/yr 
Oil in API effluent vastevatrr: 2100.1 tons/yr - 1575.08 tons/yr - 525.02 

tons/yr 
Solids in OAF float (K0t8): (163.48 con/yr) x (0.5 OAF solid removal 

rfflciency) - 181.74 ton/yr 
Oil in OAF float (K048): (~25.02 ton/yr) x (0.85 OAF oil removal 

r{flciency) - 446.267 ton/yr 
Solids in DAF effluent vastewntrr: 363.48 cons/yr from AP! separator - 181.74 

ton/yr - 181.74 tons/yr 
Oil in OAF effluent wasce~atrr: (525.02 ton/yr) x (l - 0.85 oil removal 

efficiency) - 78.753 tons/yr 



The turbulence caused by thP aPration coupled with the short residence time in 
the DAF unit prevents significant settling; therefore, we examined settling 
characteristics in the equali:ntion basin. 

Since most F037 and F038 wastes rxhlbit 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 itr.poundments) accepting ne,.,ly identified TC .:astes. EPA assCL1:es 
that the surface impounc:!i:ents h,1\'<' been closed and the functions of the 
surface impoundm,nts ha,·e been l'<'P laced by tanks. EPA be 11 e·.•es tf,at tanks 
replacing surface impounc!ments ,,ould be cleaned out routinely to remove 
accumulated sludges (which are considered routinely generat<e<:! F037 and F038 
wastes). Based on infor~atlon provided In thv TC questionnaire, ~e esti~ated 
the quantity of ~astes generated from th(•:.• routine tank clea~outs to be on an 
average one-third as much as wastes gener~tcd from cleanot1t of surface 
impoundments. Calculations for ~urface irrpoundment clcanout (based on settling 
of solids in an irnpound,tent th.1t was cleaned out every fi'.·e years on the 
average) and for tank clear.outs (based on the calculations for surface 
impoundment c leanouc) are pres,•nted be lo"1. 

Quantity of sludge i;eneratul from the surface ir.,poundments chat ha·:e been 
closed: 

Equa:izatioo basin vol=e: 4,791,600 cu.ft. 2 

Flow - 3,180,000 gallons/day - 425,166 cu.ft./day 
Hydraulic retention time (HRT): 4,791,600 cu.ft. / 425,166 cu.ft /~ay -

11.27 day - 270.48 hours 

Set:ling calculations show that the HRT is sufficient for ~orrplete sct:ling of 
solids and rerroval of oil. 

Sol~ds and oil settling in basin: 181.74 tons/yr+ 78.753 tons/yr - 260 
cons/yr 

Drag-out sludge from basins and impoundments contain an average of 65 percent 
water 13 ; therefore, the F037 waste volume accumulating in the basin is 
estimated at (260 tons/yr)/(1- ,65)- 744 tons/yr. 

~uantity of sludge generated from tanks: 

3,720 tons of surface i~poundn:~nt sludge x 1/317 - 1,240 ton/yr of tank 
sludi;e. 

Arr.aunt of F037 sludge fro1t annual refinery se1,,·e,- clean out (extrapolation 
based on refineries with kno= se1,,·er clean out quantities): 15 

Solids loadini; of refinery: (3,029 tons/yr K049 )/ 3,180,000 
gallons/day - 0.000953 

Sewer clean out amount: 0.00~953 x 600 acres land area of 
refinery x 143.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated from 
kno· • ..,, refinery) - 82 tons/vr 
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P037 A.\"D P038 WASTE CAPACITY ANALYSIS: 
DATA OSE AND TRACKING SHEET 

Facility ,1: ~3 

Data sourer~ avail~ble: 

Pt->:roleur.: rrfinery ·:i~i:.~;/vol11nt,1ry submission 

3 ::ational Survey of H.1=,1rdous w',i,,tc Trcatrr.cnt. Storar,c,Disposr,l, 
and Recycling Facilitl~s (TSUR sur~ey) 

_2i r;atior.al Survey of Hazardous '...'nste Gene:rators 

Biennial report/s~ate reporting requirements 

California ha=ard0•r ,..,,,stt· d,1t,1 base 

~ Petroleum refinery dat.1 has,, (PP.DB) 

No-migration petitions 

Cortmencs from the propc,s<·d ru 1,-

Organic Toxicity Sur:t•y 

Basis for F037 a~d F038 ~aste P~t!mntinn: 

EPA used da::a from the above sources because the refinery did no:: 
provide more recent data. 

F037 and FOlR waste estimates: 

F037 (roucin~) - 40 tons/yr 

http:r;atior.al


Facility II 53 

Crude capacity: 27,460 barrels/dav 1 

~astewarer [low: 20,0J• ga!!ons/d~v2 

K waste generation: 
KO~E: tons/year2 
KOS!: S tons/ycar2 

As~u.rnptior.s: 

24Facility Croup 

K049 con:posltion: 40 percent ·.-acer, 48 pcrcer.t oil, ,1nd 12 percr-nt solids by 
we igh:5 

K051 con:po·sition: 65 percent -.·,1tcr, 15 percent oil. and 20 oerccnt solids by 
weight5 

APT separator solids reco~al efficiency: 50 percent 6 

APT separator oil removal e!!iciency: 75 percen~6 

OAF unit solids ren:oval e!!:: :encv: 50 percent6 

OAF unit oil removal effici•~=y: 65 pcrcent6 

Oil in the APT skin:~ing (to slop oil sys ten:): 50 percent 7 

Slop oil removal sludge (K04°J w3s not reported in the PRDB; however, a K049 
generation rate of 39 tons/~r is cstim~tcd based on 1.3S metric tons/vr per 
l,OOJ b/sd of refinery capac::ya 

Estimation· 

Solids in the APT sludge (KOSll: (0.2 x 8 tons/yr) - 1.6 tons/yr 
Solids in the APT skim:i:ing (rer.:ovcd as K049): (0.12 x 42 tons/yr) - 5.04 

tons/yr 
Solids removed in the APT separator: 1.6 tons/yr• 5.04 tons/yr - 6.64 

tons/yr 
Solids in APl influent wasteVdter: (6.64 tons/yr) / (0.5 APT solids removal 

~ff.) - 13.2S tons/yr 
Solids in AP! effluent wastewater: 13.28 tons/yr• 6.64 tons/yr 6.64 

tons/yr 
Quantity o! APT skimming: (0.52 K049 water & solids content) x 42 tons/yr) 

/ (1.0 - 0.5 oil in APT skin:~ing) - 43.68 
tons/yr 

Oil in t\PI skimn:ing: 43.68 tons/yr x 0.5 - 21.84 tons/yr 
Oil in APT sludge (K051): (0.15 x 8 tons/yr) - 1.2 tons/yr 
Oil removed in the APT seFarator: 21.84 tons/yr+ 1.2 tons/yr - 23.0~ 

tons/yr 
il in APT influent wastewater: 23.04 tons/yr)/ (0.75 API oil removal 

eff.) - 30.7 tons/yr 
Oil in AP[ effluent wastewater: 30,7 tons/y~ 23.04 tons/yr - 7.66 

tons/yr 
Solids in OAF float (K048): (c.64 ton/:,r) x (0.5 DAF solid removal 

efficiency) - 3.32 ton/yr 
Oil in DAF float O'.OZ.S): (7.66 ton/yr) x (0.85 Ot\F oil removal 

e!!ic!~ncy) - 6.511 ton/yr 



Solids in DAF effluent wastewater: 6.64 tons/yr from API separator - 3.32 
ton/yr - 3.32 tons/yr 

Oil in DAF effluent ~aste~a:e~: (7.66 ton/yr) x (1 - 0.85 oil rcmo~al 
efficiency) - 1. 149 tons/vr 

The turbulence caused by :~e a~~ation coupled ~ith the short resider~ce ti~e ir, 
the DAF unit prevents si&ni!!canc settling: therefore. we exarrined setcling 
characteristics in the e~~a!:=a:icn basin. 

Since most F037 and F038 was:es exhibit the TC for benzene. r~fincrics that 
land dispose TC wastes also :a~d dispose F037 and F038 wastrs. Because E?A hns 
not reccivrd notificat!on !=o= :his rcfinerv identifying la~d-based un!:s 
(e.g., surface' impoundrr.e~:sJ a:.:ce:p:ing ne•.,:!:• identified TC \..'astes, EPA assar;,es 
chat the surface irr:pour.d.:r.e::-:::s :-.a·:e b£>t·n closed and the functions of the 
surface irr.poundments ha·:e bee::; re-plac£>d by tar.ks. EPA believcs that tar.ks 
replacing surface irr.pou=-id=:::-.:s ·...·c'..!ld he cleaned out ro'Jtinely to rc~.o•,•e 
accwtulated sludges (,,hich "-:"e cor.sidcred routir.ely i;enerated F037 and F038 
wastes). Based on infor~a:io~ ~rovidcd in the 7C questionnaire, ~c esti~ated 
the quantity of wastes gene~~=~d f~om these rou~ine tank cleanouts :0 be on an 
average one-third as much as ~~s:es ~cnerated f~om cleanout of surface 
ir.ipound.-nents. Calculations :~:- s·.irface irr.pound."!:ent cleanout (basc-C rin sct:ling 
of solids in an impoundn:er.: : 0.e: .·as clc·.ir.ed out e\'ery five years on the 
average) and for tank cleano~:s (based on the calculations for surface 
irnpound.11ent c leanout) are ;:·=• se:-.ted be 101.·. 

Qua~tity of sludge genera:ed !:o:,: the surface i~poundments that have been 
cloc;.ad: 

Equalization basin \'ol=e: 523,000 cu.ft. 2 

Flow - 20,000 gallons/dav - z.~;4 cu.ft./day 
Hydraulic retention ci~e !~R7): 523,000 cu.ft. / 2,674 cu.ft./day - 195.59 

day - 4694.16 hours 

Settling calculations show eta: the HRT is sufficient for complete settl!ng of 
solids and removal of oil. 

Solids and oil settling in bas!n: 3.32 tons/yr+ 1.149 tons/yr - 4 cons/yr 

Drag-out sludge from basins .,_~d !=?oundments contain an average of 65 percent 
water 13 ; therefore, the F037 ·.·asce volume accumulating in the basin is 
estimated at (4 tons/yr)/(l- .65)- 13 tons/yr. 

Quantity of sludge generated !ro::: tanks: 

13 tons of surface impounc::re:-.: sludge x 1/317 - 4 ton/yr of tank sludge. 

mou:-.: of F037 sludge fro::: ar.:-.=l refinery se,.·er clean out (extrapolation 
based on refineries with l::--.o·.-:-. se·.-er clean out quantities): 15 

Solids loading of re!:~•=y: (4 tons/yr K048 + 42 tons/yr K049 + 8 
tons/yr K051)/ 20,000 gallons/dav -
0.0027 

http:cloc;.ad
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Sewer clean out amount: 0.0027 x 92 acres land area of refine~v x 
143.7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from kn01,n refinerv) -
36 tons/yr · 
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F037 M"D F038 WASTE CAPACITY A.~ALYSIS: 
DATA USE IJIP TRACKING SHEET 

Facility •I : 54 

Data, sourcf's ;~::ai lnble: 

l'e:troleu.-n refinery ·.·isi ts/·:olur.~<iry sub~ission 

2 t!.:stional SurYey of Ha::ardou!; \..',,:.te: Treatment, StoraE,e, Disposal, 
and Recycling Facilicies (TS~R survey) 

~ National Survey of :-La::ardciu!, l,.;astc C:er:crators 

Biennial report/s:a:e r<·;,,,r: l nr, re qui re:::ents 

Cnlifor:-iia hazarco:..:s ,.asr,- d:it a base 

2 Pttrolewn refinery data !,:i•.,· (FRDB) 

~c-migracion peti:ions 

C:ormnents from the propoS<·d nil,. 

Organic Toxicity Survey 

Basis for F037 and F038 waste es:lm:irlon: 

EPA used data from the abov~ Lnurces because the refinery did not 
pro·1ide more recent d.ata. 

F037 and F038 ~aste esti~ates: 

f037 (routine) - 365 tons/yr 



P037 ll"!l F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility 1/: 55 

Data sources available: 

Petroleum refir:er:,- ·:isi:s/·:oluntary subrr.ission 

_Ji Natio:1al Survey of Hazc::-C:,us \.taste Treatment, Stor.1[,E> Jisposal. 
and Recycling f;.cili:ies /TSDR s1:r-:ev) 

~ National Survey of Hazo:-C.0us \.,'aste Generators 

Biennial report/state re?orting requiremEnts 

California ha=ardous ~as:e data base 

__i:; Petroleum refiner: -:.sta :;.sse (PRDB) 

No-migration petitions 

Comn:ents from the proycscd rule 

Organic Toxicity Surve:: 

Basis for F037 .. nd F038 ~aste es::=ation: 

~PA used data fro~ che a~a?e sources because the refinery did not 
provide more recent data. 

F037 and F038 waste estirrates: 

f.037 (routine) - 170 tons/:-·:-



P037 AND P038 WASTE CAPACITY ANALYSIS: 
DA~A USE AND TRACKING SHEET 

Facility /i; 56 

Data sources available: 

Petroleum refinery visi ts/vol11llt,1ry submission 

2 Nat ion;.l Sun·ey of Ha=ardous \J11stc Treatrr.ent, Stor;;se. Disposal. 
and Recycling Facilities (TSDR i;11r·:r-v) 

2 National Sun·ey of :-!a=ardous \J;11,t ,. C:cnerators 

Biennial report/state reportlllf, requirerrents 

California hazardous waste dntn base 

_2, Petroleu:n refiner:,- ,:.,ca base (f'P.DB) 

No·migration petiticns 

Coll\Jllents from the p~oposed rul ,. 

Organic Toxicity Sur:ey 

Basis for FD37 and F038 waste estimnt!nn: 

EPA used data from the above sourc<•s because the refinery did not 
provide more recent data. 

F037 and F038 waste esti~a:es: 

F037 (routine) - 90 tons/yr 



Facility# 56 

Crude capacity: 55,000 barrvl~/day1 

~astewater flow: 178,000 gallons/day2 

Assu.-,,ptions: 

14Facility Group 

K049 composition: 40 percent water, 48 pecc,,nt oil, and 12 percent solids by 
,..eight5 

KOS: composition: 65 percent •..;nter, 15 percent oil, and 20 pcrce:it so lids by 
we ii;ht5 

API separator solids removal efficiency: so percent 6 

API separator oil removal efficiency: i5 percent6 

DAF unit so lids rcrroval effic !ency: so percent6 

DAF unit oil removal efficiency: 85 percent6 

Oil in the API skimming (to •, lop oil system): 50 percent 7 

DAF float sludge (K048) ,..as not reported in the PROB; however, a K048 
generation rate of 226 tons/yr is estimated based on 3.60 metric tons/yr per 
1,000 b/sd of refinery capacity8 

Slop oil removal sludge (K049) ,..as not reported in the PRDB; ho,..ever, a K049 
generation rate of 87 tons/yr is estimated based on 1.38 metric tons/yr per 
1,000 b/sd of refinery capacity8 

API ~eparator bottom sludi;e (K051) was not reported 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 capacity8 

Estirr.ation: 

Solids in the API sludge (KOSl): (0.2 x 138 tons/yr) - 27.644 tons/yr 
Solids in the API skim;ning (removed as K049): (0.12 x 87 tons/yr) - 10. 3968 

tons/yr 
Solids removed in the iPI 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 !n AP! effluent wastewater: 76.0816 tons/yr - 38.0408 tons/yr 

38.0408 tons/yr 
Quantity of AP! skimming: (0.52 K049 water & solids content) x 87 tons/yr) 

/ (l.O - 0.5 oil in API skim.ming) - 90.1056 
tons/yr 

C:l in API skirr.ming: 90.1056 tons/yr x 0.5 - 45.0528 tons/yr 
011 in API sludge (K05l): (0.15 x 138 tons/yr) - 20.733 tons/yr 
Oil removed in the AP! separator: 45.0528 tons/yr+ 20.733 tons/yr - 65.7858 

tons/yr 
Oil in API influent ,,:asce·,,.,ater: 65. 7858 tol'ls/yr) I (0. 7 5 API oil removal 

eff.) - 87.7 tons/yr 
Oil in API effluent -·aste ....·atf'r: 87. 7 tons/yr - 65. 7858 tons/yr - 21.9142 

tc:is/yr 



Solids in OAF float (K048): (38.0408 ton/yr) x (0.5 OAF solid removal 
efficiency) - 19.0204 ton/yr 

Oil in OAF float (K048): (21.9142 ton/yr) x (0.85 OAF oil removal 
efficiency) - 18.62707 ton/yr 

Solids in OAF effluent was:owater: 38.0408 tons/yr from API separator 
19.0204 ton/yr - 19.0204 tons/yr 

Oil in OAF effl~ent wascewa:er: (21.9142 ton/yr) x (1 - 0.85 oil removal 
efficiency) - 3.28713 tons/vr 

The turbulence caused by t~e aeration coupled with the short res!dence timP in 
the DAF unit prevents sicr.!ficant settling: therefore, ~e examined settlinc 
characteristics in the eq~ali~ation basin. 

Since most F037 and F038 wastes exhibit th• TC for benzene, refineries that 
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has 
not received notification !ro~ this refinery ic!~ntifying land-based lt:1its 

(e.g., surface ia:poundn:er.ts) accepting ne:-ly ider.tified TC wastes, EPA assurnes 
that the surface impound.!re:-.:s have be-en clos£>c! a:td the functio::s of the 
surface ir.,;,ou:1d.1>ents have !:>ee:1 replaced by t;;r.ks. EPA believes that ta:-::.:s 
replacing surface irr.pound::.E-:--.:s -...ould be cleci.r.ed out routinely to r<'~ove 
accumulated sludges (,,hid, ac,• considered routi:.ely gene.:-ated FOJ7 and F038 
wastes). Based on inforrnatic~ pro~ided in the TC questionnaire, ~e esti~ated 
the quantity of wastes geceraced from these routine tank cleanouts to be on an 
average one-third as much as ~astes generattd from cleanout of surfJce 
impoundments. Calculations :or surface impoun~7.ent cleanout (based on settling 
of solids in an irnpound:i:e:1: that '"'as cleaned out every fh·e years on the 
average) and for iank cleacou:s (based 0:1 the calculations for surface 
impoundment cleanout) are ;,resented below. 

Quantity of sludge generated from the surface irr.;,oundments that have- been 
closcJ: 

Equalizati.on basin voltu:e: 601,000 cu.fc.2 
Flow - 178,000 gallons/day - 23,799 cu.ft./day 
hydraulic retention ti.me (:'.?.T): 601,000 cu.ft./ 23,799 cu.ft./day - 25.25 

day - 606.00 hours 

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

Solids a:.d oil settling in basin: 19.0204 tons/yr+ 3.28713 tons/vr - 22 
tons/yr 

Drag-cue sludge from basir.s a:id in:pounc!:nents contain an average of 65 percent 
water 13 ; therefore, the F0":7 waste --'DlUJ11e accw::cilating in the basin is 
estimated at (22 tons/yr)/'l-.65)- 64 tons/yr. 

Quanti.ty of sluc!ge generated from tanks: 

64 tons of surface im;,our.~rn: sludge x 1/3 17 - 21 ton/yr of cank sludge. 

An:ount of F037 sludr,e fro::: ar.nual refiner:✓ ses·er clean out (extrapolacion 
based on refineries with i-::oo·.-:, se\o·er clean cut quantities): 15 

http:Quanti.ty
http:Equalizati.on
http:cleci.r.ed
http:ia:poundn:er.ts


Solids loading of refinery: (226 tons/yr K0~8 + 87 tons/yr K049 + 138 
tons/yr K051}/ 178,000 gallons/day -
0.002534 

Se~er clean out amount: 0.002534 x 190 acres land area of 
refinery x 143.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated frorn 
known refinery) - 69 tons/yr 





P037 Ah":l P:38 WASTE CAPACITY .ANALYSIS: 
DATA CSE AND TRACKING SHEET 

Facility //: 57 

Data sources available: 

Petroleum refinery ,·isits/•:olunt.,ry su!:i:r,ission 

_1, Sational Sur\'ey of ii.s=ardous \last<· ·;:·,-,,en-enc, Storage. Disposal, 
and Recycling Facilit~~s (TSDR sur~ryJ 

~ National Survey of Hc.:ardous \.:astc Gt:nerators 

Biennial report/sta:e ~eporting requlre:rents 

California hazardo~s ~aste dnta base 

_1, Petroleu:n refinery da:a ba~e (PRDB) 

No-migration petitior~ 

Comments from the pro?oscd rule 

Organic Toxicity Su,.-ey 

Basis for F037 and F038 waste es:im~tlon: 

EPA used data from the a:>ovc sources because the refinery did not 
provide more recent data. 

F037 and F038 waste esti~ates: 

F037 (routine) - 3 tons;yr 



Pacili ty # 57 

Crude capacity: 80,000 b.;rrels/d,1·; 1 

l/aste1Jater flow: 105,000 ~.;llor.c./day2 

K 1Jaste generation: 
i:c.:.s: 
1:051: 

12 
l '> 

tons/yearl 
tons/yearl 

AsslL'nptions: 

Facility Group 4 4 

Amount of F037 sludge frc= annu.11 r<:flnery se·.:er clc•;rn o.it (extrapolation 
based 6n refit:eries •,,:i:.h kno·.-n s<·\..'<•r clean out qu.:intities): 15 

Solids loading of rcf:r.ery: ( 12 tor.s/yr K048 + 15 tons/yr KOS!)/ 
105,000 gallons/day - 0.000257 

Sewer clean out a.mo·.,:.:: 0.0C0257 x 70 acres land area of refinery 
x 143. 7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from kno•-:1 refin~ry) - 3 
tons/yr 



F037 M"D F038 WASTE CAPACITY ANALYSIS: 
CATA USE AND TRACJCING SHEET 

Facility,;: 58 

Data sot1rces available: 

PetroleCJ..'1! refinery visits/voluntary submission 

~ :,.;ational Survey of Hazardou:. •,:,1(,tt. Treatment, Srorar,e, Disposal, 
and Recycling Facilities (TSDR survey) 

-2S. ~:ational Survey of Hazardou,1 1-J,1ste Generators 

Biennial report/state report!nc requirements 

California hazarc!ous waste dntn base 

_;s_ Petroleum refinery c!ata ba,.,. (PROB) 

~o- • igration petitions 

Coa:.'tents from the proposed rule 

Organic Toxicicy Survey 

Basis for F037 and F038 waste estimation: 

EPA used data from the above sources because the refinery did not 
provic!e more recent data. 

F037 and F038 waste esti~ates: 

F037 (routine) - 85 tons/yr 



Facility !I 58 

Crude capacity: 220,000 barrels/day1 

~estewater flow: 14,360,000 gallons/day 2 

K waste generation: 

K051: 34 7 tons/year3 

Assu::,ptlons: 

34Fac~lity Group 

K051 composition: 65 percent water, 15 percent o:l, and 20 percent solids by 
weight5 

API separator solids removal efficiency: SO percent6 

API separator oil removal efficiency: ;s percent6 

EstiILatlon: 

Solids in the AP! sludge (K051): (0.2 x 347 tons/yr) - 69.4 tons/yr 
Solids in API influent waste•·ater: (69.4 tons/vr) / (0.5 AP! solids removal 

eff.) - 138.8 tons/yr 
Solids in API effluent 1Jaste..,·ater: 138.8 tons/yr - 69.4 tons/yr - 69.4 

tons/yr 
Oil in API sludge (K051): (0. 15 x 347 tons/yr) - 52.05 tons/yr 
Oil in API influent '-'as tel.oia ter: (52.05 tons/yr) / (0.75 API oil removal 

eff.) - 69.4 tons/yr 
Oil in API effluent Yastewater: 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 F037 and F038 wastes. Because EPA has 
not received notification ftoo this refinery identifying land-based units 
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes 
that the surface impound:!:ents ha,·e been closed and the functions of the 
surface impoundments have been replaced by tanks. EPA believes that tanks 
replacing surface impound.1>ents '-'Ould be cleaned cut 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 quanti•y of wastes generat~d from these routine tank cleanouts to be on an 
average one-third as much as '"'astes generated from cleanout of surface 
irnpoundments. Calculations for surface impoundment cleanout (based on settling 
of solids in an irnpoundn,ent that 1.·as cleaned out e,·ery five years on the 
average) and for tank clear.outs (based on the calculations for surface 
irnpoundrnent cleanout) are presented below. 

Equalization basin volume: 22.842,000 cu.ft.2 
Flow - 14,360,000 gallons/c!.ay - 1,919,932 cu.ft./day 
Hydraulic retention time (l:'.RT): 22,842,000 cu.ft. / 1,919,932 cu.ft./day 

- 11.9 day - 286 hours 

Settling calculations show that the HRT is suff~cient for cocplete settling of 
solids and removal of oil. 

http:gallons/c!.ay


Solids and oil settling in basin: 69.4 tons/yr+ 17.35 tons/yr - 36.75 
tons/yr 

Drag-out sludge from basins a:1d impound.n,ents contain an average of 65 percenc 
water 13; therefore, the F037 ~ast& voluroe acctllllulating in the basin is 
escimated ac (86.75 tons/yr)/(1- .65)- 247.9 tons/yr. 

Quantity of sludge generated from tanks: 

247.9 tons of sur:ace i=;,ounc:i::ent sludge x 1/3 17 - 82.4 ton/yr of tar.k sludi;e. 

Arr.ount of F037 sludi;e fro:t ar:nual refinery se1.·er clean out (e:-:crapolacion 
based on refineries wit~. i-::10,..-n se,,.-(~r cl~an nut quantities): 15 

Solids loading of refinery: (347 tons/yr K051)/ 14,360,000 
i;allons/day - 0.000024 

Se•,.:er clean out: a.=o'...:.nt: 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 Ah"D P038 WASTE CAPACITY ANALYSIS: 
CATA USE AND TRACKING SHEET 

Facility •! 59 

Data sources availa~le: 

Petroleu,, refi,.er:: ·.·isits/>·oluntary subr.:ission 

~ Sa~ional Sur,·ey c! Hazardou!; \..':1st£> Treatrr:ent, Stor.:,[,E", Disposal. 
and Recycling fdc:li:ies (TSDR su,~ey) 

~ National Survey of H:1:ardou~ \..'aste Generators 

Biennial report/s:ate reportln~ rcquirerrents 

California ha:ard~us ~aste cintn base 

2 Petroleum refir.er:: ·a .:a bas,, (!'RDS) 

No-migration peti:lor.s 

Corr.men ts from t~.e proposed ru I c 

Organic Toxicity Sur:ey 

Basis for F037 and F038 waste estimari0n: 

EPA used data fro~ t~<e abo~e sources because the refinery did not 
provide more recent ~:a. 

F037 ar.d F038 ~asce est:~a:es: 

f037 (routine) - 6 :~ns/yr 

http:refir.er
http:refi,.er


Facility # 59 

Crude capacity: Sot reported 
~astewater flow: 120,000 gal!ons/dayZ 

Assu~ptions: 

24Facility Gro.,p 

Estin-,at ion: 

Amount of F037 sludge fron: annual refinery se·.:e:- cle,1n out (c:,tr.spolation 
based on refineries ·..:ith kno,.-n sewer clean out c;uantities): 15 

Solids loading of re!inery: (63 tons/yr K0~8 + 24 tons/vr K0~9 + 6 
cons/yr K051)/ 120,000 gallons/day -
0.000775 

Sewer clean out a~c~io:: 0.000775 x 53 acres land area of refinery 
x 143.7 tons/(yr/acre) (for solids loading 
of 1.0 cakulated from kno·.-n refinery) - 6 
tons/yr 





F037 M"'J F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility /.i: 60 

Dat.1 sources a·:ail.:iblc: 

Pc~ rolelLr:i refiner:-· \"isits/volunt.1r~· submission 

_.1i f;acio:1,1.l Survey of E..1zardous \Ja!>t<· Trca-:::r.:ent., Storog,e, Dispo~al, 
and Recycling Facilities (TSDR sur~ey) 

--1$. ~atio:1.1.l Sur,ey of Hazardous ·...:c1stc Gene~ators 

Biennial report/s-:::ate reportin& rcquirereents 

California hazardc~• ~aste dnta base 

..1i Petrolew:, refinery data base (PROB) 

No-~igration petitions 

Cor..ments frc-m the ;,ro;,osed rul,· 

Orr,.anic Toxicity Survey 

Basis for FO'l7 and F03S .·as:e estimation: 

EPA used data from the above sources becai..:se the refinery did not 
provide ~ore ~ecent Cata. 

F037 and F038 ~asre esti=ates: 

F037 (routine) - 569 to~s/yr 

http:isits/volunt.1r


Facility # 60 

Crud, capacity: 62,000 ba~~els/dav 1 

~ast~~ater flow: 1,500,000 gallon~/dayZ 

A~surr.ptions: 

24Facility Group 

Estirration: 

An:ou,.t of F037 sludge from ..nnual r~finery sn:er clean out (extrapolatio:i 
based on refineries ~ith kno~-:i se~er clean out quantities) · 15 

Solids loading of refinery: (4,173 tons/yr K0~8 + 94 tons/yr K049 + 
25,055 tons/yr K0Sl)/ 1,500,000 
gallons/day - 0.019548 

Se~er clean out attour.:: 0.019548 x 202 acres land area of 
refinery x l-l. 7 tons/(yr/acrc) (for 
solids loading of 1.0 calculat~d from 
kno~n refinery) - 567 tons/yr 



F037 AA'D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility //: 61 

Octa. sources aYailable: 

Petroleum refine-:-_v visits/·Joluntar:v Sl;brr.ission 

~ Hational Surve:1 of Haz.ardou:; ~1.1s::1: Treatrr.ent, Storag,c. Disposal, 
and Recycling Facilities (TSDR •~rvey) 

~ National Survey of Hazardous \.laste Ger.craters 

Biennial report/state reporting require~cnts 

California hazardous waste data base 

~ Petrolew:i refiner· ,i.1ta base (PROB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~ast• estlm«tion: 

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

F037 ~nd F038 ~aste esti~ares: 

F037 (routine) - 6 tons/yr 



F037 A!<"D FC38 WAS~E CAPACITY ANALYSIS: 
DATA uSE AND TRACKING SHEET 

Facility ;;: 62 

Data sources available: 

Petrole\L'I! refinery ·:isi!:s/voluntnry submission 

~ !\ational Si.,rvey of Ha=ardous l.:asti- Treatment, Stora1 , Disposal, 
and Recycling Facilities (TSDR sur-.·,.·,1 

-3 S,itional Survey of Ha=ardous l."aste C,cnerators 

Bi•nnial report/state reporting r•~ulrcmcncs 

California hazardous vaste data bnsP 

-3 Petroleum refinery :!a:.a base (PRDfl) 

No-migration petitions 

Comments from the pro,osed rule 

Organic Toxicity Survey 

Basis for F037 and F038 vaste estimation: 

EPA used data from the ..:,o,·e sources be-cause the refinery did not 
provide more recent data. 

F037 and F038 ~aste estimates: 

F037 (routi:oe) - 113 !:ons/yr 



Facility # 62 

Crude capacity: 46,500 barrels/dav1 

~aste"ater flow: 130,000 gallons/~ay2 
K ;.,aste generation: 

K051: 113 tons/year2 

Assu.'!!pt ions: 

14Facility Group 

K049 corr.position: 40 percent •·acer, t,B p<· l'C(·J,t oil, and 12 percent solids b:, 
;.,e ight5 

K051 con:position: 65 percent ._·ater, 15 pc·rcent oil, and 20 percent solids b·, 
weighc5 

API separator sol ids remo,·a 1 efficienc:,: 50 percent6 

API separator oil removal efficiency: 75 percenc6 

Oil in the API sidmr::ing (to slop oil r.yr.t<·m): 50 percent 7 

Slop oil emulsion solids (K0-. 0 ) 1.·as not rc,ported in TSDR survey or PROB; 
therefore, an estimated K049 quantity of 68 cons/yr ;.,as based on 1.38 rnetric 
tons/yr (or 1.52 tons/yr) per 1,000 bnrrcls/day8 

CPI sludge generation is minimal 

EstiD!ation: 

Solids in the API sludge (K051): (0.2 x 113 tons/yr) - 22.6 tons/yr 
Solids in the AP! skim:ning (nc,oved as KOl,9): (0 .12 x 68 tons/yr) - 8 .16 

tons/yr 
Solids removed in the API separator: 22.6 tons/yr+ 8.16 cons/yr - 30.76 

tons/yr 
Solids in AP! influent wastewater: (J0.76 tons/yr) / (0.5 API solids removal 

eff,) - 61.52 tons/yr 
Solids in AP! ~ffluent wastewater: 61.52 tons/yr - 30.76 tons/yr - 30.76 

tons/yr 
Quanti::y of API skim:ning: (0. 52 V.01,9 1.·ater & solids content) x 68 tons/yr) 

/ (1.0 · 0.5 oil in API skimming) - 70.72 
tons/yr 

Oil in AP! skimming: 70, 72 tons/yr X 0.5 - 35.36 tons/yr 
Oil in API sludge (K051): (0.15 1/. 113 tons/yr) - 16.95 tons/yr 
Oil recioved in the AP! separator: 35.36 tons/yr+ 16.95 tons/yr - 52.31 

tons/yr 
Oil in AP! influent 'Waste.:acer: 52.31 cons/yr) / (0.75 API oil r~moval 

df.) - 69.7 tons/yr 
Oil in API effluent ,.,;aste\o:ater: 69. 7 tons/yr 52.31 tons/yr - 17. 39 

tons/yr 

Since most F037 and FG38 wastes exhibit the TC for benzene, refineries that 
land dispose TC wastes also land disposp F037 and F038 wastes. Because EPA has 
not received notif!cation fro~ this r~f!nery identifying land-based units 
(e.g., surface impound.--:.en.:s) accept in~ :iewly identified TC wastes, EPA assu.-:,es 
that the surface irnpound.n:ents have bef'n closed and the functions of the 



j 

surface i~poundments have been replaced by tanks. EPA believes that tanks 
replaci:"?g surface irnpound.'t~nts .-ould be cleaned out routinely to re:r:o,·e 
accw::ulated sludges (1.hich are cons:.dered routinely generated f037 a.nd F'.)35 
..-astes). Based on information frovided in the TC questionnaire, ..-e estimated 
the quantity of wastes generated fro: these routine ta~k cleanol1ts to be o~ an 
average cne-third as ~uch as .-as:es generated from cleanout of surface 
ir.:poundlr.r-n:s. Calculations for s 1.1rface irr.pounCJr.ent clc.-anout (based or: sc::li::g 
of solids Ln an irnpcund.s,ent th:,c ..-as cleaned out e,·er:, five ::ears on the 
averase) and for tank cl~a:,outs tbased on the calcula:ions for ~l1rf~re 
i:tj)O'Jnd::cent cl,•anout) are prese:-',ted belo·•. 

Quantity o! sludge generated fro:t :!'".c surf;,cc.- i:r.;:wunC.::t"'nts th,1t hc,ve hre:1 
close.-J: 

The turbulence caused by the ~eration coupled with :he short resid~nc~ ti~e in 
the API unit prevents si&nifica~c se~tling: therefore. ~e ~xa~i~(·d sc::lir:5 
characteristics in the equalization basin. 

Equalization basin volume: :,7,0~J C"J f::. 2 

Flo..- - 130,000 gallons/day - ;- :21 cu.ft./dav 
Hydraulic retention tir.:e (HRT): 6?7,000 cu.ft./ 17381 cu.ft./d~-.- - .:.o clav 

- cq hours 

Settling calculations show cha: the H~T is sufficient for complete settling of 
solids and removal of oil. 

Solids and oil settling in b~sin: 17.3~ tons/yr+ 30.76 tons/yr - 48.2 
tons/:1r 

Drag-out sludge from basins co~:ain an average of 65 j)ercent ..-arer 13 : 

tlierefore, the f037 ..-aste ,·olu.~e .sccurtulating in the basin is estimated at 
(48.2 tons/yr)/(1-.65)- 137.6 tens/yr. 

As=ou~t of F •aste sludte fro~ u~s~rea~ FEP: 

1742 sq. ft area of the s,;rface· ir::pound!;,ent x 2 ft depth of the sludge 14 

x 63 lb/cu.ft density of the sludge- 3484 lbs - 110 tons 

Quartity of sludge generated fro= tanks: 

2.'.8 tons of surface impoundrnent slucge x 1/3 17 - 83 con/yr of tank slc;dge. 

Arr.ou,-,,t o: F037 sludge fro:n ann·.:..;l refinery se,..er clean out (extrapolation 
based on refineries ,.-ith kno1.T1 se·.·er clean out quantities): 15 

~olids loading of refinery: (68 tons/yr K049 + 113 tons/vr K051)/ 
130,000 gallons/dav - 0.001392 

Se~er clean out amount: 0.0013~2 x 150 acres land area of 
refinery x 143.7 tons/(yr/acre) (for 
solids loading of 1.0 calcul~ted from 
kr.:.· • ..,-, refinery) - 30 tons/yr 

http:lb/cu.ft




F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA USE A.~-:> TRACKING SHEET 

Faci 1i t ·: ,, : 6 3 

Data sources available: 

Petroleum refinery ·:is: :s/·:olun~.1ry submission 

_Ji !:.1tional Sur:ey of Ha:a:-c!:-:t:s t...·astc :-:·t:-:.tIT:f'nt, Storage, Disp()sal. 
and Recycling Facilities iTSDl surv,~) 

~ ~ational Sur-:ey of Ha::a:-Cous ;.;aste Ger,erators 

Biennial report/state re?o=ting require~e~ts 

California hazardous ~as:e data bRse 

~ Petroleum refinery da:~ ·:ase IP?.D!l) 

~a-migration petitions 

Comments fro~ the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste es:i~ation: 

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

F037 and F038 ~dste estimates: 

F037 (routine) - 175 tons/vr 

F038 (routine) - S tons/yr 



F037 sludge from splitter clean out: (16.7 cons/yr solids settling in 
splitter) / (0.20 fraction of solids 
in splitter sludge 12 ) - 8~ tons/yr 
F037 sludge from splitter clean out 

Oil n,moval in CPI (F037): (6 tons/yr oil in influent ,,astewaten x 
(0.85 CPI oil removal efficiency) - 5 
tons/yr 

Solids removal in CPI (F037): (25 tons/yr solids in influent wastewater) 
x (0.7 CPI solids removal efficiency ) -
17 tons/yr 

F037 sludge from CPI clean cue: (5 tons/yr solids settling in C?I + 17 
tons/~r oil settling in CPI) / (0.35 , 
fraction of solids and oil in CPI sludges) 
- 65 tons/yr F037 sludge fro~ CPI clean 
out 

Oil in CPI effluent waste~a:er: (6 tons/yr oil in influent ~aste~ater -
tons/yr oil removed by CPI) - 1 tons/yr 
oil in effluent wastewater 

Solids in CPI effluent was:•~3ter: (25 tons/yr solids in influ•nt ~asce~ater 
· 17 tons/yr solids removed by CF!) - 7.5 
tons/yr s·olids in effluent ·.:as::e\,:atcr 

Solids removal in FET (F037): (7.5 tons/yr solids in influent 
wnstewater) x (0.5 FET solids rerr.oval 
efficiency) - 4 tons/yr solids settling in 
FET 

F037 sludge from FET clean out: (4 tons/yr solids settling in FET) / (0.2 
fraction of solids in FET sludge 10 ) - 19 
tons/yr F037 sludge from FET clea" out 

Solids in FET effluent wast<Water: (7.5 tons/yr solids in influent wastewater 
• 4 tons/yr solids settling in FET) - 3.5 
tons/yr solids in effluent wastewater 

Solids re<toYal in pH ADJ. T,;SK (F038): (3.5 cons/yr solids in influent 
waste1o·ater) x (0. 25 pH ADJ. TA:;J( 
solids removal efficiency) - l 
tons/yr 

fi)38 sludge from pH ADJ. T;.SK clean out: ( l tons/yr solids settling in pH 
ADJ. TA.\"K) / (0.2 fraction of solids 
in pH ADJ. TA."'K sludge 12) - 5 
tons/yr F038 sludge from pH ADJ. 
TANK clean out 

Solids in pH ADJ. TA.'-:K eff:~ent 1-·c.stewater: (3.5 cons/yr solids in 
influent wastewater· 1 
cons/yr solids settling in pH 
ADJ. TA.'.7<) - 2. 5 cons/yr 
solids in effluent wastewater 



Amount of F037 sludge from anr.c:al refinery s~wer clean out (extrapolation 
based on refineries with knos-n s.;:.·er clean out quantities) : 15 

Solids loading of refine~v. (124 tons/yr K051)/ 600,000 gallons/dav -
0.000207 

Se~er clean out arrot1~:: o.ono207 K 225 acres land.area of 
refinery x 143.7 tons/(yr/acrc) (for 
solid~ loading of 1.0 calculated from 
known r~finery) - 6.69 tons/vr 
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0MB No. , J50..0o70 
Expires June 1968 

F.PA ·.. ~National Survey of Hazardous Waste 
·~.:.;,:,.:··< · Treatment, Storage, Disposal, and 

- r ·<~>r ')') Recycling Facilities 

.. 
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INFORMATION ~ 
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This questionnaire applies only 
to the facility listed on this 
label. Refer to this label as 
instructed In the questionnaire. 



I 
e 

: . -,-: ... 
....._, SCHEMATIC FLOW DIAGRAM z 

.•• !~~ ~ 0 
.• <-'.' ._ (,JADVANCED WASTEWATER TREATMENT SYSTEM 
".' ~'.": ~ 

l_.. '--

l •.I~~-~ STOOM AHO Da.UGE WATER BYPASS WET GA 
·:· 0 

• ·• Cl 

BACKWASH------------------------~ 
HYt>RAlUC API 

;..;.;.;;;.a;..;;.a~;.;.a.:.;~ SPUTTER Oil/WATEA 
IIOX UPARATOR 

PROCESS AREA STORM 
&OElUGE WAnR 

OILY SLWGE 

51.PERNATANTW.oFARM 

_, Pt.ATE 
OIL/WAnA
SEPARATOR~ 

CLEAN PUNT ~ STOOMW~
II.I 
Q ____ ...,
II,. 

z '----..---' I 
-
0 I 
(,J I 

I 
INT£RNAl WATER REUSE I 

I 
I 

-----..J 

CCM'OSITESAMPl.lHG ---



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

F.1cility fl: 6~ 

Data sot1rces available: 

Petroleum refinery \ 0 isits/•1oluntary subr:.ission 

~ r,~1tional Sur,:ey of Ha::::ardouf; '..,'aste Trea::n:ent, ScoragC',Disposal. 
and Recycling Facilities (TSDR si:r•:py) 

Biennial report/state rrporting require=cn:s 

California hazardous ~astC' data base 

_::; Petroleu.i, refinerv -'..1tn l,,1,:p (PRDB) 

Comments ~rom the propos<:cl rule 

Organic Toxic icy Sun·ey 

Basis for F037 and F038 waste rstlmntion: 

EPA used data from the above ~ourc~s because :he refinery did not 
provide more recent da::a. 

F037 and F038 waste estimates: 

F037 (routine) - 4i9 cons/yr 

FO]S (ro~tine) - 31 tons/yr 



Facility II 64 

Crude capacity: 21,500 ba=re~s/dav 1 

·.:aste\,:ater flo1,,;: 130,000 £.1l:ons;~!.iy2 
K ~aste generation: 

i:o~S: 73~ tons/year 3 

K05l: 735 tons/year3 

Assurr.ntions: 

64Facility Group 

i:051 corr.position: 65 percer.: ·.·.1te=. 15 percent oil, and 20 percent solids by 
,·eight5 

AP! separator solids rerr.oval e!ficlrncv: 50 percenc6 

AP! separator oil removal ef!iciencv: 75 percenc6 

Oil ·in the AP! skimming (to s:op o!.l system): 50 percenc7 

Equalization pond solid recoval efficiency: 50 perccnc 6 

Flocculation pie solid remova! ef!ir!~ncy: 25 perce-r.t 11 

DAF oil removal efficiency 85 percer:t6 

DAF solid removal efficiencv 50 percent 6 

EstiT.ation: 

Solies in the AP! sludge o:os:J: (0.2 x 738 tons/yr) - 147.6 to:is vr 
Solies in AP! influent vas:ew,:er: (147.6 tons/yr) / (0.5 AP! so!ids removal 

pff.) - 295.2 tons/yr 
Solids in AP! effluent vastewa:er. 295.2 cons/yr - 1~7.6 tons/yr - 147.6 

tons/yr 
Oil in AP! sl~dge (K051): ,O ;5 x 738 tons/yr) - 110.7 tons/yr 
Oil in AP! influent wastewater· 110.7 tons/yr) / (0.75 AP! oil removal 

eff.) - 1~7.6 tons/yr 
Oil in AP! effluent wastewater: 147.6 tons/yr - 110.7 tons/yr - 36.9 

tons/yr 

Since m• ··t F037 and F038 w.sstes •Y.hibic the TC for benzene, refineries chat 
land dispose TC wastes also l.snd dispor.e F037 and F038 wastes. Because EPA has 
not received notification fro= this refinery identifying land-based units 
(e.g., surface impoundrtents) accepting newly identified TC wastes, EPA assumes 
chat the surface impounc!::er,ts ha\'e been closed and the functions of the 
surface impoundments ha·:e bee,. replaced by tanks. EPA believes that tanks 
replacing surface impoundments would be cleaned out routinely to remove 
accurr.ulaced sludges (which arc co~sidered routinely generated F037 and F038 
wastes). Based on information provided in the TC questionnaire, we estimated 
:he quantity of wastes genera:ed from these roucine tank cleanouts to be on an 
average one-third as much as wastes renerated frcm cleanouc of surface 
irr.pouncLT.encs. Calculations :or surface impoundtnent cleanout (based on settling 
of solids in an impound!tent :!:.:.c ·.as cleane-\ out every five years on thP 
average) and for tank clea~o~:s (~as•d on the calculations for surface 
impounciT.ent cleanout) are F,~s~r.c,·d below. 

Quantity of sludge generated :re:: thr· surfa~e irr.poundments thac have been 
closed: 



Solids removal in equalization pond (F037): (147.6 tons/yr solids in 
influent wastewater) x (0 
equali:ation pond solids 
removal efficiency) - 74 
tons/yr solids settling in 
equalization pond 

F037 sludie from equali:ation pond clean out: (74 tons/yr solids settling in 
equalization pond) / (0.2 
fraction of solids in 
equalization pond sludge 13 ) -

370 tons/yr F037 sludge from 
cqualizacion pond clean out 

Solids in equalization pond efflu,•nt wastewater: (147.6 tons/yr solids in 
influent waste~ater - 7~ 
tons/yr solids settling 
in equalization pond) -
74 tons/yr solids in 
effluent wastewater 

Solids removal in floculation ( 74 tons/yr solids in influent 
wastwaster) x (.25 solids removal 
cffieciency) - 18.5 cons/yr 

F0)8 sludge from floculation pit cleanout: ( 18.5 tons/yr) / (0.2 
fraction of solids in 
floculation pit 12 ) - 93 

Solids in floculation pit effluent wastewaster: 74tons/yr solids in intluent 
wastewater - 18.5 tons/yr solids removed) 
5S.S tons/yr 

Oil in DAF float (K04S): (36.9 tons/yr) x (0.85 DAF oil removal 
efficiency) - 31 tons/yr 

Solid in DAF float (KG • 8): (SS,5 tons/yr) x (0.5 removal efficiency) - 27. 
tons/ yr 

Oil in OAF 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 aeration coupled with the short residence time in 
the DAF unit prevents significant settling; therefore, we examined settling 
characteristics in the equali:ution basin. 

Equali:ation basin ,·ol=.e: ~.025,000 cu.ft.Z 
Flow - 130,000 gallons/day - 17,329 cu.ft./day 
Hydraulic retention time (HRT): 4025,000 cu.ft. / 17,329 cu.fc./day - 232 

day - 5574 hours 



Settling calcula:ions show that :he HRT le sufficient for cor.:plete secclin& 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 ir.:pound~~nts contain an average of 65 percent 
1.aterll; therefore, the F037 wast,· vol111u- ;iccumuL,cing in the basin is 
estimated ilt (33.5 :ons/yr)/(l-.6~)- 'JI, tolls/yr. 

Quanti•y of sl~dgc generated from cank5: 

948 tons of surface ir.:pound.T.er.t sh,d[e x 1/3 17 - 316 ton/yr of tank slud;;e. 

Amount of f037 sludg.e fro::, annual n!inc·ry sc1.er clean out (ex:rapolation 
based on refineries -..·ith kno:.-n Sf•\o.·cr cl<·:1t1 out quantities): 15 

Snlids loading of refi~ery: (737 inns/yr K04S + 0 tons/rr K049 + 738 
con•/yr KOS!)/ 130,000 gallons/day -
0.0113!,6 . 

Scw~r clean out amou~t: 0.011346 x 100 acres land area of 
rcf!,,,.ry x 143. 7 tons/(yr/acre) (for 
soi!dc loading of 1.0 calculated from 
known refinery) - 163 tons/vr 

http:rcf!,,,.ry


P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility 11: 65 

Data sources available: 

Petroleum refinery ,·isits/volunta,·:: subc:ission 

_2, National Survey of Hazardous \./aste Treatu:ent, Storage, 
Disposal, and Reycling Facilities (TSDR survey) 

_2, National Survey of Ha=ardous \./aste Gene:-ators 

Biennial report/state reporting requirec:ents 

California hazardous ~aste data base 

2: PctroleU!D refinery data base• (PROB) 

No-migration petitions 

Com.~ents from the propos~d rule 

Otganic Toxicity Survey 

Basis for F037 and F038 ~aste estim~tlon: 

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

F037 and F038 waste estimates: 

F037 (routine) - 7 tons/yr 



Facility# 65 

Crude cap.1cicy: 14,000 ba:-:-els/d,1\' 1 

~aste~ater f!ow: 36,000 gal:ons/d~y2 

K -as:e generation: 
f'.051: 12 tons/vear 3 

Assur.:::-tions: 

4 4Facility Group 

K051 composition: 65 percent ·.·.:itcr, 15 pcrc,r:t oil, and 20 perce:,: solids bv 
,,eight 5 

API separator solids removal efficiency: 50 pei-cent6 

API separator oil re~oval ef!iciency: 75 percent 6 

FET solid re~oval efficiencv: 50 percent 9 

Esti~atio:1:. 

Solies in the API sludge (~~•: 1: (0.2 x 12 cons/vr) - 2.4 tons/vr 
Solids in API influent ~as:~~i:er: (2.4 tons/yr)·/ (0.5 AP! solids re:,:o,·;;l 

eff.) - 4.S tons/yr 
Solids in API effluent wastewater: 4.S to11s/yr - 2.4 tons/yr~ 2.~ tons/yr 
Oil in API sludge (KOSl): (0.15 x 12 tons/vr) - 1.8 tor.s/yr 
Oil •.• API Ir.fluent ,.:aste,·acer: 1.8 tons/yr) / (0.75 API oil remo\'al cff. 

- 2. 4 tons/yr 
Oil in API effluent waste~a:er: 2.4 tons/yr · 1.8 tons/yr - 0 6 cons/vr 

Solids removal in FET (F03~): (2.4 tons/yr solids in influent 
wastewater) x (0.5 FET solids removal 
efficiency) - 1.2 tons/yr solids settling 
in FET 

F037 sludge from FET clean O'-'t: (1.2 tons/yr solids settling in FET) / 
(0.2 fraction of solids in FET sluc!ge 10 J -
6 tons/yr F037 sludge from FET clean out 

Solies in FET effluent wastewater: (2.4 cons/yr solids in influent wasteVater 
- 1.2 tons/yr solids settling in FET) -
1.2 tons/yr solids in effluent wastewacer 

An,our.c of F037 sludge fror:: annual refinery sewer clean out (extrapolation 
based on refineries "'Ith kno·."!1 se,,er clean out quantities) : 15 

Solids loading of refinery: (~2 tons/yr KOSl)/ 36,000 gallons/day -
0.000333 

Se~er clean out a~ou~~: 0.000333 x 28 acres land area of refinery 
x 143.7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from known ref:incr,·) -
l. 3,, tons/yr 
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F037 Ah"D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility ,.1: 66 

Da:a sources avail~blQ: 

P~troleu.'11 refiner.,· ·:isii:s/voluntary submission 

~ ~ational Survey of Haz:1rtlot1s \..1 a~ :-e Trcatr.:cnt, Storar,c, Disposal, 
and Recycling Facilities (TSDR sur·.. ey) 

~ ~ational Survey of !-L.1zardou.r. Waste Ger:.erators 

Biennial report/state reporting requirements 

California hazard~~s waste dnta base 

.2, Pecroleu::: refinery data Ln,;<: (PROB) 

!:a-migration petitio~s 

Corr.mei,ts from the ;,ro;,oscd n, le 

Oq;ai:ic Toxic icy Sc:rve:, 

Basis for F037 and F038 waste estimnt Ion: 

EPA c:sed data from the above sources because the refinery did not 
provide ~ore recent data. 

F037 and F033 waste esti~atrs: 

F037 (routine) - 12 cons/yr 



Facility # 66 

Crude capacity: 7,000 barrels/day1 

~astewater flow: 140,000 gallonsJday2 

K waste generation: 
K048: l tons/year2 
KOSl: 0.2 tons/year2 

Assu~ptions: 

Facility Group 44 

K049 composition: 40 percent ,...ater, 48 percent oil, and 12 percent so!ids h:.-
1,eight5 

KOSl corr.position: 65 percent water, 15 percent oil, and 20 percent solids by 
•;e ight5 

API separator solids remo-.·a 1 efficiency: 50 percenc6 

API separator oil remoYal ~fficiency: 75 percent6 

Oil in the API skimming (to slop oil system): 50 pe re ent7 

FET solid removal efficiency: 50 percent9 

DAF oil removal efficiency: ss percent6 

DAF solid removal efficiency: so percent6 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRD3: 
therefore, an estimated K049 quantity of 10 tons/yr was based on 1.38 m&tric 
to.is/yr (or 1. 52 tons/yr) per 1,000 barrels/day' 

Estimation: 

Solids in the APl sludge (KOSl): (0.2 x O tons/yr) - 0.04 tons/yr 
Solids in the API skim;ning (removed as K049): (0~12 x 10 tons/yr) - 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: (1.24 tons/yr)/ (0.5 APl solids removal 

eff.) - 2.48 tons/yr 
Solids in API effluent waste1,ater: 2.48 tons/yr - 1.24 tons/yr - 1.24 tons/yr 
Quantity of API skirnnfing: (0. 52 K049 water & solids content) x 10 tons/yr) 

/ (1.0 - 0.5 oil in API skimming) - 10.4 tons/yr 
Oil in APl skirn:ning: 10.4 tons/yr x 0.5 - 5.2 tons/yr 
Oil in API sludge (KOS!): (0.15 x O tons/yr) - 0.03 tons/yr 
Oil removed in the API separator: 5. 2 tons/yr + O. 03 tons/yr - 5. 23 tons/yr 
Oil in API influent Mastewater: 5.23 tons/yr) / (0.75 API oil removal 

eff.) - 7 tons/vr 
Oil in API effluent waste1,ater: 7 tons/yr - 5.2j 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 
\r,'aste\o:ater 



Solids removal in FET (F037): 4.96 tons/vr solids in influent wastewater 
· 2.48 solids in FET effluent wastewater -
2.48 tons/yr solids settling in FET 

F037 sludge frorn FET clean out: (2.48 tcns/vr solids settling in FET) / 
(0.2 fraction of solids in FET sludge 10 ) -

12.4 tons/yr F037 sludge frcrn FET clean 
out 

::'ii in [JAf float (K046): (1.77 tons;~r) x (0.85 DAF oil rc~oval 
efficiency) - 1.5 tons/yr 

Solid In DAf float (K048): (1 .2~ tons/yr) x (0.5 removal efficiency) -
0. 62 tons/ yr 

Oil in OAF effluent wastewater: (1.77 tonslvr) - (!.5 oil remo~ed bv DAF 
float - 0.27 tons/yr 

Solids In DAF effluent was:ewater: (1.24 tons/vr influent solids) - 0.62 
tons/yr rer:oved by DAF float - O.E2 
tons/yr 

All!ount of F037 sludge fro:i: annual r<·finery se~·er clean out (e>:tra;,olation 
based on refineriP.s ""ith kr.m,,"l1 se.,,:r•r clean out quantities) : 15 

Solids loading of refinery: (1 cons/vr K048 + 10 tons/yr K049)/ 
140,000 gallons/day - 0.00008 

s.- ..•er clean out ar:ount: 0.00008 x 22 acres land area of refinery 
x 143. 7 tor.s/(vr/acre) (for solids loading 
of 1.0 calculated from kno'-"Tl refinery.) -
0.25 cons/yr 





P037 AND P03B WASTE CAPACITY .ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility Ii: 67 

Da:a sources available: 

r~aoleum refinerv ·:isits/·:r,luntary subrr.ission 

-2! :~ational Sur~·ey of lia::ardous '~.-1~ · €· Treatment, Stora[.c, Disposal, 
and Rec\'cling Facilities (TSr,r. ,.11r•:ey) 

Biennial report/state reporting requirements 

California hazardc~s ~aste dntn base 

v Petroleum refinen· -,.,ta bn,.,, (PROB) 

~a-migration petitions 

Co!1':ner.ts from tr.e r~opos, d r·, 1,, 

Orgar.ic Toxicity Su~\'ey 

Ba~is for FJ37 and F018 ~aste es:i~~rfr1r1: 

EPA used data from the above sr,urces because the refinery did r:ot 
provide ~ore r~cent data. 

F037 and F038 ~aste esti~ates: 

F037 (routine) - 132 tons/yr 

http:Orgar.ic
http:Co!1':ner.ts


Pacility # 67 

Crude capaci cy: 39,000 barrels/dav 1 

~astewacer flo~: 270,000 gallons/~avZ 

Assu:r.ptions: 

Facility Grou? ~4 

K0!.9 corr.pas it ion: 40 percent "'·acer, 1,8 percent oil. and 12 pc rcent solids bv 
,..eight5 

l'.')51 corr,position: 65 percer.t ,.,;a.ter, I~ p( :.-ce-nt oil. and 20 percent solids bv 
1.·eighc5 

A?I separator solids remo\·a l efficit•nc:,: 50 perccnt6 

API separator oil ren:oval e ff i c i e- nc y : 75 percent 6 

Oil in the API skirr.r.,ing (to slop oil s;·stem): 50 percent 7 

FET solid re:r.ova l efficiency: 50 percc;nc9 

OAF oil r,,r.:o,·al efficiencv: S5 percent 6 

OAF solici re:ro,·al efficienc-:: 50 ~ercent 6 

OAF float (K0.'.8) 1.·as not reported in TSDR Sur-:~y or PRi:J:l; therefore. an 
estimated K048 quantity of 1°0 cons/yr ,..as based on 3.6 n:etric tons/~r (or 
3.97 tons/yr) per 1,000 barrels/day8 . 

Slop oil er.:ulsion solids (K0-9) was nnt reported in TSDR survey or FROS; 
therefor£, an estimated K0"9 quantity of 73 tons/yr was based on 1.3S r.:etric 
co.,s/yr (or 1.52 tons/yr) per 1,000 h:irrels/da,.a 

API sludge (K051) ,..as not reported Ir, TSDR Surv.av or PRDB: ·therefore. an 
estimated K051 quantity of 116 tons/yr was based on 2.2 metric tons/vr (or 
2.43 tons/yr) per 1,000 barrels/days. 

Estimation: 

Solids in the API sludge (KOSl): (0.2 x 116 tons/yr) - 23.2 tons/yr 
Solids in the API skin,,:r.ing (remo·:<•d as K049): (0.12 x 73 cons/yr) - 8.76 

tons/yr 
Solids ren:~ved in the API separator: 23.2 cons/yr+ 8.76 tons/yr - 31.96 

tons/yr 
Solid~ in API influent wastewater: (31.96 tons/yr) / (0.5 APT solids removal 

eff.) - 63.92 tons/yr 
Solids in API efflue~t wastewater: 63.92 tons/yr - 31.96 tons/yr - 31.96 

tons/yr 
Quantitv of APT skirr.'ning: (0. 52 K049 water.& solids content) x 73 tons/yr) 

/ (l.O · 0.5 oil in AP! skimming) - 75.92 
tons/yr 

Oil in APT skirr.:r.ing: 75.92 tons/yr x 0.5 - 37.96 tons/yr 
Gil in AP! sludge (K051): (0.1~ x 116 tons/yr) - 17.4 tons/yr 
Oil removed in the API separator: ]7.96 tons/yr+ 17.4 tons/yr - 55.36 

tons/yr 
Oil in API influent wastewater: ~~.36 tons;yr) / (0.75 API oil re~oval 

,. ff.) - 73. S tons/yr 



Oil in API effluent vastewa:er· 73.8 tons/yr - 55.36 cons/vr - 18.44 
cons/yr 

Solids removal in FET (F037\: (32 tons/yr solids in influent vastewater) 
x (0.5 FET solids removal efficiencv) - 16 
tons/yr solids settling in FET , 

F037 sludge from FET clean au:. (16 tons/yr solids settling in FET) / (0. 
fraction of solids in FET siudge 10 ) - 80 
tons/yr F037 slud;;c fro,r FET clean m:t 

Soiids in FET effluent vastewat•r: (32 ror.s/yr solids in influent wastewater 
- 16 tons/yr solids settling in fET) - 16 
tons/yr solids in effluent wc.stevater 

Oil in DAF float (K04S): (IS tons/yr) x (0.85 DAF oil remo~al efficiency) 
- I 5 tons/yr 

Solid in DAF float (KO~S): (16 tons/yr) x (0.5 removal efficiency) - 8 
r on.-; I yr 

Oil in DAF effluent wastewater: (18 tons/yr) · (15 oil re~o~ed bv DAF 
float - 3 tons/yr 

Solids in DAF effluent wastew~tcr: (16 tons/yr influent solids) · 8 tons/yr 
removed by DAF float - 8 tons/vr 

Solirls removal in FET (FOJ;): (8 tons/yr solids in influent wastewater) 
x (0.5 FET solids removal efficiency) - 4 
tons/yr solids settling in FET 

F037 sludge from FET clean au:. (~ tons/yr solids settling in FET) / (0.2 
fraction of solids in FET sludge 10 ) - 20 
tons/yr F037 sludge from FET clean out 

Solids in FET effluent wastewater: (8 tons/yr solids in influent wastewater 
4 tons/yr solids settling in FET) - 4 
tons/yr solids in effluent wastewater 

Arl:ount of F037 sludge from an:iu:11 refinery sewer clean out (extrapolation 
based· on refineries with k:--.o--n sc-.·er clean out quantities): 15 

Solids loading of refincrv (190 tons/yr K048 + 73 tons/yr K049 + 116 
tons/yr K051)/ 270,000 gallons/day -
0.001404 

Se~er clean out ·amour.~: 0.001404 x 160 acres land area of 
refinery x 143.7 tons/(yr/acre) (for 
soli~s loading of 1.0 calculated from 
kno,m refinery) - 32. 2 tons/yr 
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P037 A.'O P0~8 WASTE CAPACITY ANALYSIS: 
OA:A USE AND TRACKING SHEET 

Facility i/: 68 

Data sources available: 

Petroleum refinEry ·:isi :s/Yoluntary submission 

~ ~Jational Survey of :-!.1=ardous ~•.1~•te 7reatrr.ent, Storage, Disposal. 
and Recycling Foci:1:ies tTSDR !",l:r....-cy) 

_;s Natior.al SurYe:,· of :!a:arrlous \.laste Generators 

Biennial report/sta:e reporting requirerr.ents 

California hazar~o~s wa•tc data base 

3 Petroleu.'ll refir.sr:.- '.!a:a b;;se (PRD!l) 

~a-migration petit:or.s 

Comments from t!-:e F=-OF•orc-d rule 

Organic Toxicity S"::-:e:: 

Basis for r037 and F038 vas:• •s:!mntlon: 

EPA used data fro,: the a!>c·:c sources because the refinery did not 
provide more recen= da:a 

F037 and F038 ~aste esti~ates: 

F037 (routine) - 22 to~s/yr 

F038 (routine) - fO cc~s/yr 

http:Natior.al


Facility # 68 

Crude c.:;pac i ty: 18,300 bar~e!s/dav 1 

~aste~ater flow: 40,000 gallcns/d~y2 
K ~aste generation: 

Y.OS:: 

Assu!Tiptions: 

Facility Group 44 

V0~9 composition: 40 pe rcen: •:a::cr, t,8 pc.- re e.-nt oi 1, and 12 percent solids by 
"'eight5 

KO:l composition: 65 percen: ,aater, l', pPrcent oi 1, and 20 pe:·ctnt solids bv 
"'eight5 

API separator solids rerr:o·.-a: effic ic·t1c:1: 50 pe rcent6 

API separator oil remo,·a l e:'fic ienr:~.· · 75 percent6 

Oil in the AP! skimming (:o slo;, oil ,.,,.tcm): 50 perccnt 7 

FE'i solid removal efficienc::: 50 percent9 

!AF solid remo\.·al efficiency: 50 percent 6 

Slop oil emulsion solids (Y.0~9) ·.·;;s not rc·ported in TSDR survey or PROB; 
therefor~. an estimated K0~9 quantit~ ~r 13 tons/yr was based on 1 38 metric 
tons/yr (or l. 52 tons/yr) per 1. 000 h.,rrc-ls/day8 

Estimation: 

S?lids in the AP! sludge !KC51): (0.2 x 5 cons/yr) - l tons/vr 
Solids in the API skin:n:in5 (:-e:=ovcd a,, Y.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 

tons/yr 
Solids in API influent "'astewater: (~.96 tons/yr) / (0.5 API solids removal 

cff.) - 9.92 tons/yr 
Solids in API effluent ,,aste·.-ater: 9.')2 tons/yr - 4.96 tons/yr - 4.96 tons/yr 
Quantity of API skimming: (0.52 Y.01,9 water&. solids content) x 33 tons/:,r) 

/ (1.0 • 0.5 oil in API skimming) - 34.32 
to:-1s/yr 

Oil in API skimming: 3~.32 tons/yr x 0.5 - 17.16 tons/yr 
Oil in API sludge (K051): (0.15 x 5 tons/yr) - 0.75 tons/yr 
Oil removed in the API separa:or: 17.16 tons/yr+ 0.75 tons/yr - 17.91 

ton5/)'r 
Oil in API influent wastewa:er: 17.91 cons/yr) / (0,75 API oil removal 

rff .) - 23.9 tons/yr 
Oil in AP! effluent wastewater: · 23.9 tons/vr - 17.91 tons/yr - 5.99 

tons/yr 

Solids removal in FET (F037,: (5 tons/vr 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: (2.5 tons/yr solids settling in FET) / 
(0.2 fraction of solids in FET sludge 10) -
12.5 tons/yr F037 sludge from FET cle•n 
out 

Solids in FET effluent wastewater: (5 tons/yr solids in influent wastewater -
2.5 tons/yr solids settling in FET) - 2.5 
tons/yr solids in effluent ~aste~ater 

Oil in IAF float (F038): (& tons/yr) x (0.85 !AF oil removal efficiency) 
- 5.1 cons/yr 

Solid in !AF float (F038): (2.5 tons/yr! x (0.5 removal efficiency) - 1.3 
tons/ yr 

F03e sludge from IAF clean out: (5.1 cons/vr solids settling ·in IAF) / 
(0.13 fraction of solids in !AF sludge5) -
40 tons/yr F038 sludge from !AF clean out 

Oil in IAF effluent wastewater: (6 tons/yr) - (5. l oil removed by !AF 
float - 0.9 tons/yr 

Solids in IAF effluent wast•~ater: (2.5 tons/vr influent solids) - 1.3 
tons/yr re=oved by !AF float - 1.2 cons/yr 

Amour,: of F037 sludge from annual refinery se1,er clran out (extrapolation 
based on refineries with kno·.-i, se·..,er clean out quantities) : 15 

Solids loading of refinery: (33 tons/yr K0~9 + 5 tons/yr KOSl)/ 
40.000 gallons/day - 0.00095 

Se~er clean out amo~nt: 0.00095 x 73 acres land area of refinerv 
x 143.7 co~s/(yr/acre) (for solids loading 
of 1.0 calculated from knmm refinery) -
9.97 tons/vr 
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F037 AID F038 WASTE CAPACITY A..~ALYSIS: 
PATA USE AND TRACKING SHEET 

Facilitv ,I: 69 

Da:a sourc~s a~ailablP: 

Petrolew:; refiner:,- ·:isl ts/voluntary su:i:r.ission 

....2i :;a::ional S"Jr:e·:: o: :i.1:::irdous t~.:stc· Trer1trr.ent, Stora£,e, Disr,osal, 
and Recycling Facil!cle• (TSDR c ·c~ey) 

~ ~atior.al Sur:ey of :-i;,:.irdo11s \..'as::e Gene:-a::crs 

Bie::nial reporc/sc~:c· r,-pnrting Hq'.lir<r.-,cncs 

California haza=~o~• wast~ data base 

_::; PetroleW!l refincr·: ::ic;i \,,1S,<• (PRD3) 

~o-~igraticn peti::io:;s 

Com:"en::s from the ;:ropo,.,.d rulP 

Organic Toxicity s~=~~y 

Basis for F037 and F038 Kas:~ ~•tim~ricn: 

EfA used data from the ~hc,,•p ~olirccs bec~use the refi~ery did ~a: 
provide ~ore recent d~:a. 

F037 and F038 ~asce esti~•=••· 

F0]7 (rou::ine) - l.S5S tons/yr 

http:atior.al


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

Fc.cility 11: 70 

Data sources a~ailable: 

PetrolelL'n refi~ery visics/volur.tary sub:nission 

~ ~:at!.onal Su~vey of llazardous \..'aste Treatrr.cnt, S:oragc, Disposal. 
and Recyclin& Facilities (TSDR sur~e~) 

.3. Sational Sun·ey of Hazardous \,:a,.c,, Gene,:-ators 

Biennial report/state reporting requirements 

California hazardous ~aste c\Ata base 

.3. Pecrolewt refiner:: data base (PROB) 

~:a-migration peci~ions 

Coro:nents from the propos~d rul,, 

Organic Toxicity Sur~ey 

Basis for f037 and F038 waste esti~aclon: 

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

F037 and F038 ~aste esti~ates: 

F037 (routi~e) - 80 tons/yr 



Facility # 70 

Crude capacity: 16,000 barrels:da·; 1 

~astewater flow: 40,000 gallon~/d~y2 
K ~astc generation: 

f'.0:.8: 76 tons/yeur2 

!:OS l: ;.:. tcrns/year2 

Asswr.ptions: 

Facilitv Group 44 

K0!.9 composition: 40 pe rcer.t \o:ater. 48 ptrcent oil, cind 12 pe- rcc·::t so lids b,· 
~·eight5 

K05l cor"pos it ion: 65 perce:nt •.:3. t E.'!°. 1 S percent oil, ar,d 2(1 pe!"Cf·r:t solids by 
1,eii;hc5 

API separator solids re:no\·a l efficier.cy: 50 pcrcent 6 

API separator oil removal efficienc::: 75 perccnt6 

Oil in the API skir.-.rning (to slop oil c,::scem): so perccnc 7 

CPI oil nmo,·al efficiency ss pcrcent6 

CPI sol Id removal effic ienc,·: 70 pcrcent6 

DAF oi. l removal efficiency: ss pC'rcent 6 

DAF solid remffva l effic ier.cy: so pcrccnt6 

FET solid removal efficiencv: so pcrce11t9 

Slop oil emulsion solids (K0.:.9) was not reported in TSDR survey or PROB: 
therefore, an estimated K0.:.9 quantity of 25 tons/yr was based on 1.38 ~•tric 
to:,s;yr (or 1.52 tons/yr) per 1,000 b;,rrds/day! 

Esti1tatfon: 

Solids in the API sludge (KOSl): (0.2 x 54 tons/yr) - 10.8 tons/yr 
Solids in the API sk[rr_s:ing (ren,o,·ed as K049): (0.12 x 25 cons/Yr) - l 

tons/yr 
Solids removed in the API scpara~or· 10.8 tons/yr+ 3 cons/vr - 13.8 

cons/yr 
Soll( in APl influent waste1,atcr: (ll.8 tons/yr) / (0.5 API solids removal 

•ff.) - 27.6 tons/yr 
Solids In API effluent wastewater: 27.6 tons/yr - 13.8 tons/yr - 13.8 cons/yr 
Quantity of API skitrJ:>ing: (0. 52 KOl,9 water &. solids conter.t) x 25 tons/yr) 

/ (1.0 - 0.5 oil in API skimrr.ir.g) - 26 tons/yr 
Oil in API skimming: 26 tons/yr x 0. 5 - 13 tons/yr 
Oil in API sludse (KOSl): (0.!5 x 54 tons/yr) - 8.1 tons/vr 
Oil removed in the API separator: ll tons/yr+ 8.1 tons/yr - 21.l tor.s/yr 
Oil in API Influent wastewat•r: 21 .1 tons/yr) / (0. 75 API oil removal 

eff.) - 28.l tons/yr 
Cil in API effluent wascewat,r: 28.l cons/yr - 21.l cons/yr - 7 tons/vr 

Oil removal in CPI (F037) · (7 tons/yr oil in influen: wastewater) x 
(0.85 CPI oil removal efficiency 11 ) - 6 
tons/yr 

http:efficier.cy


Solids rerno,·al in CPI (F037): (14 tons/vr solids in influent wastewater) 
x (0.7 CPi solids removal efficiencv 11 ) -
9.8 cons/yr 

F037 sludge from CPI clean out: (6 tons/yr solids settlin& in CPI + 9.8 
tons/yr oil settling in CPI) / (0.35 
fraction of solids and oil in CPI s!udge5) 
- 45 tons/yr F037 sludge from CPI clean 
out 

Oil in CPI effluent wastewater: (7 tons/yr oil in influent W3stewater - 6 
tons/yr oil removed by CPI) - 1 tons/yr 
oil in effluent wastewater 

So:ids 1n CPI effluent wastewater: (14 tons/yr solids in influc~t wastewater 
• 9.8 tons/yr solids re~oved by CPI) - 4.2 
tons/yr solids in effluent wnstewater 

Solids removal in FET (F037): (2.1 tons/yr solids in influent 
wastewater) x (0.5 FET solids removal 
efficiency) - 1 tons/yr solids settling in 
FET 

F037 sludge from FET clean out: (1 tons/yr solids settling in FET) / (0.2 
fraction of solids in FET sludgc 10 ) - 5 
tons/yr F037 sludge from FET clenn out 

Solids in FET effluent wastewater: (2.1 tons/yr solids in influent wastewater 
- l tons/yr sclids settling in FET) - 1.1 
tons/yr solids in effluent wastewater 

Amount of F037 sludge froc an~ual refinery sewer clean out (extrapolation 
based on refineries ,,ith kno•:n sewer clean out quantities): 15 

Solids loading of refinery: (76 tons/yr K048 + 25 tons/yr K049 + 54 
tons/yr K051)/ 40,000 gallons/day -
0,003875 

Sewer clean out aeocnt: 0.003875 x 54 acres land area of refinery 
x 143.7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from kno,'T\ refinery) -
30 tons/yr · 
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F037 Ah"D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TR.>.CKING SHEET 

Facilit:; !:: 71 

Data SOllrccs available. 

Petroleum re:iner-1 -.·isits/•:oluntar~~- su~rr:ission 

~ ~atior.al Sur•.•cy of Hazart!ot:s ·,.:.iste T:-eatrr:ent, Storc1£:t". Dispos.11. 

• 
and Recycling Facilities (TSDR surve~) 

IJ x :,;ational Survey of Ha~ardous ',.;'aste Generators 

Bien~ial report/state reporting requ!remcnts~ 
I:' 

California ha:.=::-':·1t1s w.1ste duta. base 

_Ji Pe::roleum refinerv dc,ta base (P?.D!',) 

Ko-~isration petitions 
' ] 

Co=ents fro::, the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F033 wasrP rsti~ation: 

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

F037 and F038 ~aste esti~arcs: 

F037 (routine) - 433 tons/yr 

http:Dispos.11
http:atior.al


F037 ,._,~ F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility 1!: 72 

Data sOtlrces a~ailable: 

Petroleum refine,:, ._.isits/voluntary sCJb:nission 

2 Sational Survey o= !;.,zardous l.".a,:r,, Treatment. Storage, :Jisposal. 
and Recycling Facil'.c!cs (TSDR s::rv~y) 

~ ~Jational Survey of H.1::.1rdous "''aste GE:-:1era::ors 

Biennial report/sta:e r~porting r~1uirerr.ents 

California hazardo~s waste data h~•e 

2 Petroleuc refine,:, ,:.1ta base (PRD!l) 

So-migration peti:ions 

Co:r-'tents from the ;;~oposed rule 

Organic Toxici cy s~:·vey 

Basis for F037 and F038 ~as:e estlm~tinn: 

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

F037 and F038 ~aste estirr.a:es: 

F037 (routine) - 543 tons/yr 



Facility # 72 

Crude capacity: 30,000 barrels/day 1 

Wastewater flow: 450,000 gallons/dayZ 
K waste generation: 

K049: 48 tons/vear2 
KO:,l: tons/)·earZ 

Facility Group 44 

K049 composition: 40 percent •·acer, 48 perc.,nt oil, and 12 percent sol ids by 
·-eights 

K051 co:i,position: 65 percent ....-acer, 15 percent oil, and 20 pt•rce:nt solids by 
weights 

API separator solids remcval efficiency: :,0 percent6 

API separator oil removal e!fic iency: JS pcrcent 6 

Oil in the API skimming (to <op oil systc,r:i): 50 pcrcent7 

01.:S oil removal efficiency: 75 percent6 
01.'S solid removal efficiency: 50 percent6 

E~ ti~atio:,: 

Solids in the API slu~ge (K051): (0.2 x 77 :ons/yr) - 15.4 tons/yr 
Solids in the API skimming (re:::o,•ed as KOl,9): (0.12 x 48 tons/yr) - :>.76 

tons/yr 
So lids remcved in the API separator: 15. 4 to:1s/yr _. 5. 76 tons/yr - 21. 16 

tons/yr 
Solids in API influent wastewater: (21.16 :ons/yr) / (0.5 API solids removal 

cff.) - 42.32 tons/yr 
Solids in API effluen"t wastewater: 42. 32 tons/yr • 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 skirt.ming) - 49.92 
cons/yr 

Oil in API skimming: 49.92 tons/yr x 0.5 - 24.96 tons/yr 
Oil in API sludge (K051): (0.15 x 77 tons/yr) - 11.55 tons/yr 
Oil rereoved in the API separator: 24.96 tons/yr_. 11.55 tons/yr - 36.51 

tons/yr 
Oil in API influent wastewater: 36.51 tons/yr) / (0.75 API oil removal 

eff.) - 43.7 tons/yr 
Oil in API effluent wastewater: 48.7 tons/yr • 36.51 tons/yr - 12.19 

tons/yr 

Oil in O'.:S influent waste•,;acer: (49 tons/yr oil in effluent wastewater) / 
(1.0 • 0.7' oil removal efficiency) - 196 
tons/yr oil in influent wastewater 

Solids in OWS influenf wastewater: (42 tons/yr solids in effluent wastewater) 
/ (1.0 • 0.5 solid removal efficiency ) -
84 tons/yr solids in influent wastewater 



Oil removal in m:s (F037): 196 tons/yr oil in influent ~astewater . 
41 oil in O~S effluent wastewater - 147 
tons/yr oil settling in O~S 

Solids remo~al in O~S (F037): 86 tons/yr solids in influent wastewater -
42 solids in O~S effluent wastewater - 42 
tons;yr solids settling in O~S 

F037 sludge from O~S clean out: (147 tons/yr oil + 42 tons/yr solids 
settling in O~S) / (0. 35 fraction of oil 
and solids in o~·s slc1dge5; - ',40 cons/vr 
F037 sludge from O~S clean out · 

Amount of F037 sludge froc: ar.n·.1.11 r~f!ncry s<··.:er clean out (extr.1oolation 
based on refineries ;,,ith kno•"'1 sc•,.~r cl Pan out qu.1r.ticies): 15 · 

Solids loading of refirerv: (48 tons/vr K0~9 + 77 tons/~r KO'>l)/ 
450,000 gallons/day - 0.000278 

Se~er clean out a~ou~: 0.000278 x 106 acres land area of 
refinery x 1~3. 7 tons/(yr/acre) (for 
solids loading of 1.0 calculated fro~ 
known refinerv) - 4.23 tons/yr 

http:ar.n�.1.11
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P037 }.},"D P038 WASTE CAPACITY ANALYSIS: 
DA7A USE }.},"D TRACKING SHEET 

Facility ii: 73 

9ata sources available: 

Pt:troleum refir.c·r:.· ·:isi~s/·:olunr.=i.r'.' sub::-.ission 

2 National Sur\'ey of !ia::ardous \,.',is:,· Tre.s::::en:. Storage. Di~;,osd, 
and Recvclin& Facilicies (TSDR sur\'e\') 

v ~ational Survey of Ha=ardous ~nste Ge11e~3~o~s 

Biennial reporc/stace reforting require:::,ncs 

Califorr,ia hazJr~~--s ~as:c data base 

2 Petroleu.'t refinery caca base (PRDB) 

~a-migration peti:ions 

Corr.:nents fro:r. th£:' pro;:,os('d rulr• 

Organic Toxici:y Survey 

Basis for F037 ,,nd F038 ·.·;;see escirr..1tio11: 

EPA used data fro" the above sources because che refinery did not 
provide ~ore recent rla:a 

F037 and F033 waste estireatfs. 

F037 (routine) - 2CS tons/yr 



F037 A!,D F038 WASTE CAPACITY ANALYSIS: 
DATA OSK AND TRACKING SHEET 

Facility /1: 74 

Data sources available: 

Petroleum refinery ,·isits/voluntary submission 

....:i National Survey of Hazardous t.:astc• Trea~:tent, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

....Ji National Survey of Ha::ardous l.'aste Generators 

Biernial report/state reporting require~•nts 

California hazardocs waste data base 

~ Petroleum refinery data base (PROB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity s~rvey 

Basis for F037 and F03S 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) • l.300 tons/yr 



F037 M-:> F038 WASTV. CAPACITY ANALYSIS: 
DATA USE AJID TRACJCIN:; SHEET 

Facility /1: 7S 

Data sourcf'.'i avai l.ible: 

P1:=trolewr. refiner~.- ·:!.si~s/·:,Jliintar~· st..::lr..ission 

~ t,;~it ional Survey of Ej:ardou•, •...:.-,~.\P Trr.'.i::'!:ent, StoraE,t:. DisFosal . 
.1nd Rec~·cling F.:ic!.li:ies (T:.r,r~ ,t;l;:•:,<:) 

~ National Surve:,· o: ~ ..1.:rtrdo\P, ~:11!,tc Gener.1tors 

Blenni.sl re?or:/s:.1:e n-;,0rt Ir,;: rc-quin,c:ents 

California ha::ardous \,,,'.'l!; tf' d,, r n base 

2 Pctrolewn refi:-:e,:: .:a b.,,.,. ( f•RDS) 

No-migration peti:io~s 

Commt:>nts from :he ?ro;;osc·d t 11 l ,. 

Organic Toxicity Su,vev 

Basis for F037 and F038 •·as:e estim;,,_IJ•~: 

EPA used data fro~ th~ 3bove ~.,,·1rct·s becst..:se the refin~ry did no: 
provide more recen~ Co:a. 

F0]7 .1nct F038 ~aste es:i~a:es: 

F037 (routice) - 352 tons/yr 

http:Blenni.sl


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

Facility ,:i: 76 

Da:a sot1rces availnble: 

PetroleuJn refir:ery vis:::s/':oluntary submission 

2 :--:ational Sur-_·ey of Ha~•trdous ~•as:.:e Treatment, Stora&P, )is?osal. 
and Recycling Facilities (TSDR survey) 

...lS Sational Sur:ey of li,1=,1rdous i;aste Generators 

Biennial report/stat~ repo~:ing requirew.ents 

California hazarc~·,< ..-as:e data base 

2 Petroleum refir:ery c!.ita base (PROB) 

No-~igration petitions 

Comments from :he propos,-d rule, 

Organic Toxicity Survey 

Basis for F037 and F038 vast~ est!~a:ion: 

EPA used data frco th~ above sources because the refinery did no: 
provide more recent dat~. 

F037 and F038 ~aste estirrates: 

F037 (routine) - 445 tons/vr 

F038 (r~utir:e) - 150 tons/vr 



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

Facility /I 77 

Data sources 3vailable: 

Pttroleu:o refiner:; visits/voluntary submission 

-2: :;ational Sur:ey of Hazardou,; \.'.:,ste Treatment, Stora!;e. Dispos;;l, 
and Recycling Facilities (TSDR survey) 

~ Sational Survey of Hazardou,i \..'nste Generntors 

·Biennial report/state rrpnrtlng resuiremrnts 

California hazarc:~•.1s ,.,,a!.tf• clnta base 

~ Petroleum refinery data hn•;1, (PRDB) 

Ko-migration petit:ons 

Coa:.men~s fro:n the ;:,roposc·cl rule 

Organic Toxicity Sur:ey 

Basis for F037 and F038 waste estlm~t Ion: 

EPA used data from the above sr,11rces because the refinery did not 
provide mere recent data. 

F037 nnd F038 waste estimates: 

F037 (routine) - 3,259 tons/yr 

http:hazarc:~�.1s


Facility # 77 

Crude capacity: 71,000 barrelslda\' 1 

~astew&ter flow; ]00,000 gallo~s/~~y2 

K waste generation: 
K048; 73", ton11/year2 
K051: 367 tons/ycar2 

Assu.~ot.ions: 

44Facility Group 

K049 composition: 40 percent ._.,1 Ct.• r, !.f~ percl·~ t oi 1, ar.d 12 pe'rcen:: solids b•: 
we ight5 

K051 ...:omposition: 65 percent ·-ate-r. 15 p,,rcent oil, and 20 percent sol ids by 
,..e ight5 

API separator soiids rerr.oval -,f~!ci,·ncy: so percent 6 

API separator oil rcn:o,·al ef:'icic-nc:,•: 75 percen::6 

Oil in the API skiir.ming (to slop oil ,.y,;tc·m): so perccnt 7 

o;.;s oil removal efficiency: 75 percent6 

O;.'S solid rerr:oval efficiency. 50 ;.11Jrcent6 

FET solid rereoval efficier.cy: 50 rcrcent9 

OAF oil removal efficiency: 85 pcrcen~6 

OAF solid remo·:a l efficiency: 50 percen::6 

Slcp oil emulsion solids (KC\~9) was not. re-ported in TSOR survev or PR03; 
therefore, an estimated K049 quantity of 108 tons/\'~ was based on 1.38 ~eerie 
tons/yr (or 1.52 tens/yr) ;,e~ 1,00• bnrrcls/day8 

Estir.:a:ion: 

Solids in the API sludge (K05l): (0.2 x 367 tons/\'r) - 73.4 tons/yr 
Solids in the API skimr.iing (~<'moved as KOl,9): (0.12 x 10S tons/yr) - 12.96 

to"s/vr 
Solids removed in the API seFarator; 73.4 tor.s,'Yr + 12.96 tons/yr - 86.36 

tons/yr 
Solids in API influent waste~ater: (86.36 tons/yr) / (0.5 API solids ren:oval 

eff.) - 172. 72 tons/yr 
Solids in API effluent waste~ater: 172.72 tons/yr - 86.36 tons/yr - 86.36 

tons/yr 
Quancitv of API skiir.-ning: (0. 52 Y.049 water & sol ids content) x 108 

tons/yr) / (1.0 - 0. 5 oil in API skirr.'llir.g) 
112. 32 tons/yr 

Oil in API ski,mr.ing: 112.32 tons/yr x 0.5 - 56.16 tons/yr 
Oil in API sludge (KOSl): (0.lS x 367 tons/yr) - 55.05 tons/yr 
Oil reCToved in the API separator: 56.16 tons/yr• 55.05 tons/yr - 111.21 

tons/yr 
Oil in API influent waste~ater: 111.21 tons/yr) / (0.75 API oil removal 

~ff.) - 148.3 tor.s/yr 
Oil in API efflucnc wasteK~t<"r: 148.3 tons/yr • 111.21 tons/yr - 37.09 

tons/yr 

http:efficier.cy


Solids in FET influent wastcv•t•r: (17] tons/vr solids in effluent 
~ascewatcr) / (1.0 - 0.5 fraction of 
solids settling based on 30 min. 10 

residence time) - 346 tons/yr solids in 
influent ~aste~ater 

Solids removal in FET (F037): 346 tons/yr solids in influent ~aste~~:er 
- 173 solids in FET effluent ~asce~~cer -
173 tons/vr solids settling in FET 

F037 sludge from FET clean ou: (173 cons/vr solids settling in fET) / 
(0.2 fraction of solids in fET slud;:c: 0 ) -

S65 tor:• ':;r f037 sludge frn:-o fC:T cl<-an out 

Oil In O~S influent wastewn:or. (148 tons/yr oil in effluent wascrwater) / 
(l.O - 0.75 oil removal cfflc!•ncv ) - 592 
cons/yr oil in influent wasc~water 

Solids in O~S influent wast,wn:rr: (346 tons/yr solids in ~ffluenc 
wastewater) / (1.0 - 0.5 solid rt~oval 
efficicncv ) - 692 tons/yr solids in 
influPnt ~as~e~ater 

Oil rer..o,·al in 01.'S (f0]7): 592 tons/vr oil in influent ·.·c.st,-•.·,1:<'l· -
143 oil in O~S effluent ~ast~~ater - 4~4 
cons/yr oil settling in O~S 

Solids removal in O~S (F0l7): 692 tons/yr solids in influent wastc~ater 
- 3~6 solids in O~S effluent ~asr~~~ter -
345 tons/yr solids settling in O~S 

F037 sludge from 01.'S clean o,it (444 tons/yr oil + 346 tons/yr solids 
sealing in Q,_"S) / (0.35 fractio,i of oil 
and solids in O~S sludge5) - 2257 tons/yr 
F037 sludbe from O~S clean out 

Oil in DAF float (K048): '17 oo tons/yr) x (0.85 DAF oil remo·:al 
•ff!ciency) - 31.5 tons/yr 

Solid in DAF float (K048): :s~.4 tons/yr) x (0.5 removal efficiency) -
'•l. 2 tons/ yr 

Oil in DAf effluent wastewater· (37.09 tons/yr) - (31.5 oil removed bv DAF 
float - 5.56 tons/yr 

Solids in DAF effluent wast.-.-,,~rr: (85.1, tons/yr influent solids) - 43.2 
tons/yr removed by DAF float - 43.2 
tons/yr 

A::ioc:nt of F037 sludge from ac.:r,al refinery se,.·er clean out (extrapolation 
based on refineries with l:no·.~, •.c•·~,•r clean out quantities) : 15 

Solids loading of refin•rv· (735 tons/yr K0~8 + 108 tons/yr K049 • 367 
tons/yr KOSl)/ 300,000 gallons/dav -
0,004033 



Se~ex clean out amount: 0.004033 x 237 acres land area of 
refinery x 143. 7 tons/(yr/acre) (for 
solids loading of 1.0 calculated from 
kno·.'T\ refinery) • 137 tons/yr 
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P037 "1D P03B WASTE CAPACITY .ANALYSIS: 
DA~A OSE Ah"D TRACKING SHEET 

Facili:::~.- ... ~S 

Data sources available: 

Petrolt~urn refine:-:: ·,:isi:~;·:olunr.1ry subr:-.ission 

x ~~atior.al Sur\·ey of ~:1::.i.fd(,u!. ',::\ste Treatmt..'nt, Stor,1f(>. Dist1osal. 
and Recycling Facili:;es 17SDR survev) 

2 ~utional Survey of :-{.3;:,1n!o;:~ i...·astt· Ct:ncrators 

Biennial report/s:c:.:r r<·port ing r£'quir£'mcnts 

California hazardo~s ~~~t~ ct,1tn l,asc 

__2; Petroleum refiner:,- c:,:" \,;,,.p (PRDB) 

Ko-::igracion pee~::.::.·. 

Orga~ic Toxicitv s~r~.v 

Basis for F037 ar.d F0~8 ~·as:::e ,.,~ irr:.t in?1: 

EPA used data from ::he .1ho•:c· !.ourct:s bC'cciusc the refiner~· did not 
provide ~ore recen::: rtG:::a 

FQJ; and F033 ~aste estirrac,s: 

F037 (routine) - 103 :ens vr 

http:atior.al


P037 "-''D P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility 1/: i9 

D~ta sourcps avail~hl~: 

Petroleum refine~:.- ,·isits/voluntary submission 

~ ~.,:ional Survey of !-ia=ardour; \Jnstt" Treotment, Storage, Disposrtl, 
and Recycling Facilities (TSDR s,:rw::) 

2 :-:ntional Sur\·ey of Ea=ardour. '.,.'aste Gt.,nerators 

Bie~nial r~port/s:ate reporting rcql1ire~ents 

California hazarCot.:s \,:ast<' cl;1t.:i base 

" Pe:role,un rcfi,;ie~·: 1 3ta \,;is.,• (r?.D3) 

~o-~igration petiticns 

Cor.m.ents fror.t t:'.e f!"Oposc·d r111 (• 

Organic Toxicity Sur~ev 

Basis for F037 and F038 '-nSte estim~~i_(_'.!!: 

EPh used dat,1 fro:t t~e abo·:e ,,ourccs bccc.use the refinerv did not 
provide ~ore r~cent data. 

F037 nnd F033 •.:aste esti::~:es: 

F037 (routine) - 78 :o:os/yr 



P037 A!ID P038 WASTE CAPACITY ANALYSIS: 
DATA USE A},"!) TRACKING SHEET 

Faci lit;,· ": SO 

Data sottrces available: 

Petroleu:n refi~e-:-:: ·-·isi~s/·:oluntary submission 

~ ~ational Surve:: of H..1=,1rdolH> ~aste Treatment, Storc"lbt:, Dispos~l. 
and Recycling Facilities (TSDR survPy) 

Biennial repor:/s:ace rrrortlng requirerrents 

California ha~ar~~us ~a~~•· cli1ta b~sc 

2 Petro 1eurn ref in'· c·: d.H ., trn ,:i· (PROB) 

~a-migration pe~:~ions 

Corr.:r.ents from the propos,·,1 rulf' 

Organic Toxicity Sur~ey 

Basi.s for F037 and FO)F ·•.;s:~ ~,, ir: . .: i0n· 

EPA used data fro: :he abov,, !,c,ttrces becaus~ the rcfint:-y did not 
provide more recent data. 

F037 and F038 1.·aste esti::a:es: 

F037 (routine) - 2,657 tons/vr 



Facility # 80 

Crude cap,1c i ty: ~.700 bar~els/day1 

~asce~ater flow: 15,000 gallons/day2 

14Facility Group 

Es:: i r.!.1 ti on: 

Since mos: F037 and F0)B 1..•.;s:es c:-:}lihi t tL, :-: fer- benzene, refir.t•ries th.1: 
lantl dispose:> TC ,.,,astes nlso l.1:-:d dispos1· r·;:; and F038 wastes. Bccat.:se EPA has 
nee received notification fro~ this rvfln~rv i~en:ifying land-based un:cs 
(e.g., 5urface impoundments) accepti11r, "~"'!" ide~.:ified TC 1,astcs, EP,; assu:r.es 
that the surface impoundn:en:s ::,we b,-,,11 closed a~.d the funct:ons of t::., 
surface impoundments have been repl~c•d by canks. EPA believes that tanks 
replacing 5urfacc impoundrnen:s ._,ould b<· cle.rned C'CJC routinely to remove 
accun,ulatcd sludges (._,hich a~e consid<·r<-ci ro:.itinaly generated F037 and F038 
~astcs). B3sed on informati0~. ?rovidc·cl in th~ TC ~uestionnaire, ~c es:ireated 
the quantity of vastes gener~:2d from tli~sc rcu:~~e tank cle~notits to be on an 
averat,e one-third RS much as •·astes [C·n,·r.-1:cd :"re::: cleanout of surface 
impoc:ndmc,nts. Calcul.Hions for surf.1c•· 1r.;,oc.nc'_.,-e:,: clear.au: (based on settling 
of solids in an imrot;ndmen:. :.r".d~ '""'.:.!; c l<·.i;1c·::i ou:: every five yc:irs 0:1 ~he 
avera;e) and for ta:ik cleano~::s (b.-1.•.t·d <in tt;t:' ca!culations for surface 
iropou:idment c leanout) are prcse:,ted tw 1,,·..: 

Quan::itv of sludge &cn£>rated from th<· i.ur!c::icf• !.~:=-vundments that have t>c-cn 
closed:· 

Amount of f waste slud_se froa: ·..:pstrc·,·11~ '..ur~.:1ce i=~ou:idrnent: 

126,542 sq. ft area of :~.e surf.ice· in:pour.f--:e:::t x 2 ft depth of tno 
sludge 14 x 63 lb/cu.ft densi::: of the, d11cl,,e- 15.~44,292 lbs - 7,972 t0r.s 

Quantity of sludge generated !ro~ tar1ks: 

7,972 tons of surf.•ce irrpoun±Ie'nt sluclr,1· :•: 1/3 17 - 2,657 ton/yr of tank 
s h,dgc. 

http:lb/cu.ft
http:clear.au
http:assu:r.es




P037 AliD P038 WASTE CAPACITY•ANALYSIS: 
DA~A US& AND TRACKING SHEET 

Facility i/: 81 

Data sources availahle: 

Petrole•J:n ref:n•~:.- •:isits/voluntary submission 

~ ~;.:itio:;al Survey c: H.:iz:1rdous Waste Treatrr:ent, Storage. Dis?osal. 
and Recycling ?ac!litl•s (TSDR survey) 

v National Survey cf tlJ:;1t·do\1S ~aste Generators 

Biennial report;s:acc r~porting requirements 

California l1azartous w~ste data base 

_;:, Pecrolcu.s, refir:e~:.- dat,1 b,1sr (PRDB) 

Cor:u::ents frorr =~-• propo,,t·d rule 

Organic Toxici:v s~rvey 

Basis for F037 and F03S ·.·,see •·•,: irr..iri0n: 

EPA used data fro==~• above sources because the refinery did not 
provide rrore rtcen: d3ta. 

F037 and F038 ~aste es::~a:es: 

F037 (routine) • 122 tons/vr 



Facility # 81 

Crude capacity: 153,000 barrels/dav1 

~ast~water flow: 3,530,000 gall~nsiday 2 

K waste generation: 
K051: 31 tons/year2 

Assumptions: 
Oi."S oil removal efficiency: 75 percent6 

o·.:s solid removal efficiency: so pcrcent 6 

FET solid removal efficiency: so percent 9 

24Facilitv Group 

K049 composition: 40 percent water. 48 percent oil, and 12 perc-C'nt solids bv 
weight5 

K051 composition: 65 percent "'acer, 15 percent oil. and 20 percent solids by 
we ight5 

API separator solids removal efficiency: so percent6 

API separator oil removal efficiencv: ~s percent6 

Oil !n the API skilT'.~,ing (to slop oil system): so percent 7 

Slop o!l emulsion solids (K0~9) was not reported in TSOR survey or PRD3: 
therefore, an estimated K049 quantitv of 233 cons/yr was based on 1.3S metric 
tons/yr (or 1.52 tons/yr) per 1,000 barrels/ctav3 

Estimntion: 

F037 waste generated by Oi."S is 31 tons/vr 
Solids !P the O\JS sludge (F037): (0.2 x 31 tons/yr) - 6.2 tons;vr 
Solids in the O\JS skim:ting (n,mond as K049): (0.12 x 233 tons/yr) - 27. 96 

tons/yr 
Solids removed in the Oi."S : 6.2 tons/yr+ 27.96 tons/yr - 34.16 tons/yr 
Solids in Oi."S influent wastewater: (34.16 tons/yr) / (0.5 Oi."S solids removal 

cff.) - 63.32 tons/yr 
Solids in Oi."S effluent wastewater: GS.32 tons/yr - 34.16 tons/yr - 3~.16 

tons/yr 
Quantity of Oi."S skimn:ing: (0. 52 KOl,9 water & solids content) x 233 

tons/yr) / (1.0 - 0.5 oil in Oi."S skim~ing) -
242.32 tons/yr 

Oil in Oi."S skimming: 242. 32 tons/yr x 0.5 - 121.16 tons/yr 
Oil in Oi."S slud_;e (KOSl): (0.15 x 31 tons/yr) - 4.65 tons/yr 
Oil removed in the Oi."S : 121.16 tons/yr+ 4.65 tons/yr - 125.81 tons/yr 
Oil in Oi."S influent 1.·asce,,ater: 125.81 tons/yr)/ (0.75 01.'S oil removal 

eff.) - 167.7 tons/yr 
Oil in DYS effluent wastewater: 167.7 tons/yr - 125.81 tons/yr - 41.89 

tons/yr 



Solids removal in FET (F037): (34 tons/yr solids in influent wasre~acerJ 
x (0.5 FET solids re~oval efficiencv) - 17 
tons/yr solids settling in FET 

F037 sludge fro"' FET clean out: (17 tons/vr solids settling in FET) / (0.2 
fraction of solids in FET sludgc 10 ) - 85 
tans/yr F037 sludge from FET clean out 

Solids in FET e!flttent ~aste~~t,,r: (]4 tons/yr solids in influent ir1 ~~!lt1e11t 
.... ,15tc ....·ater 

A.s:ount of F037 sludge fro:i: annu;il r,-flner:, ,,,.-.·,-r clean out (extr,c;:,ola::cn 
based on refineries \,d:h kr.o ...·n !;(•\,,'(:r clean out qu~:.:--l:ities): 15 

Solids loading of refinery: (233 tons/yr K0~9 + 31 rons/vr KOSl)/ 
1,530,000 callons/day - 0.000075 

Sc~er clean out a~ount: 0.000075 x ~10 acres land area of 
refinery x 1-3.7 tons/(vr/acre) (for 
solids !oad!n~ of 1.0 calcu!accd ~rorn 
kno·...Tt rl'fir.e:-y) - 5. 50 tons/yr 
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F037 Ah-:> F038 WASTZ CAPACITY A.~ALYSIS: 
DATA USE AllD TRACKING SHEET 

Facilit;: ii: 82 

Data sources availahl~: 

Petroleum refim,r:.- ·:!sits/voluntary sc:b::,ission 

_1; ~a::ional Survey o: H.1::ardous Wastf' lrea~rncn~. Stor.:igc--. Dis?osal. 
and Recyclin& Faclii:ies (TSDR su,~cv) 

Biennial report/state reportin~ requirc~ents 

California hazardo~s w~stc d~t~ base 

~ Petrolewr. refin,·r:.- .~a !.,a,.r (l'RDB) 

So-migration peti:ions 

Corr.ments from the.- ?:-oposed rul<· 

Organic Toxicitv s~rvev 

Basis for r037 and F038 waste Pstirratlon: 

EPA used data from ::!.e above sources b~c.;use the refim,ry did not 
provide more recent data. 

F037 and F038 waste estirra:es: 

FG.7 (routine) - 2~ tons/vr 



Facility II 82 

Crude capac i t:1: 10,000 barr~'.•/dav 1 

~astewater flow: 30,000 sal:c~s/rl~y2 

Assu.-rptior..s: 

44Facility C:rcu;, 

F037 sen•ration rate of 21 ~&~s/vr bv CF! !s estimated bas~d on I .3S rrctric 
tens/yr per ! ,ODO b/sd of •~!:n~rv c~pac!:~8 

Estirr.ation: 

A.reour.c of F037 sludtie fro:r a:-.~.·.1-11 refinery se..,.·cr clean ou: (e:-:crapol.J~ion 
based on refineries with\::-:::-·.-:--. s,,·.·.er cl~an out quantities): 15 

Solids loading of re~-=••~: ( 21 tons/vr KOSl)/ 30,000 gallons/day_-
0.0007 

Se~er clean out aooc~:- 0.0007 x 29 acres land area of rcfi~crv x 
J:.J. 7 tons/(yr/acre) (for solics loading 
of 1. 0 calculated from kno·.·n refi1'erv) -
2.92 tons/yr 

http:s,,�.�.er
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F037 AJ.':l P038 WASTE CAPACITY ANALYSIS: 
OA~A OSK AND TRACKING SHEET 

Facility ~i: 83 

Data sources av~ilable: 

Petroleum refine-ry \"isi~s:,·olur.tary sub.tission 

2 :-:ational Survey of H.1::ardous \.:,,stl· Tre:atment, Storu&e, Disposal, 
and Recvclin& Faci: ities (TSDR s,ir,:,•y) 

2 National Survey o~ H.1::.:irdous '...'aste Generators 

Biennial report/state reporting rcquire~ents 

California hazardo~s ~aste data base 

~ Petroleum refiner; ,:~:., base (PROB) 

S0-rnigration petitio~s 

Comm~nts from the ?roposed rule 

Organic Toxicity Survey 

Basis for F037 dnd F038 ~as:e •sti~ation: 

EPA used data fro:n the above sourc£>s because the refinery did not 
provid~ more recen: Cata. 

F037 and FC38 ~aste esti~ates: 

F037 (routine) - 6 to~s/yr 



P037 Ah"!) P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRJ.C~I~G SHEET 

Facility ii: 34 

Da~a sources available: 

Petroleum refi.r.i!'"Y ~~~isits/voluntary s~b:r.issicn 

~ !'Jation.11 Sur:e:: of Hazardous :..-·astc Trt•atment, Stora~e. Disposal, 
and Recycling Facilities (TSDR survev) 

.... Sc1:ional Sur:e:: of Hazardous ·..:.-. . :e C:er.erators 

Biennial report:/s:ate reporting requiremer1ts 

California hazardous •·aste dilt.1 base 

..25. Petroleum refiner;; data b,1sc (PRD3) 

No-migration ;,e:.:ions 

Co;;:rnents from =~e proposed rule 

-~ Organic Toxic!:;; Survey 

Basis for F037 and F038 waste estlm~tion: 

EPA used data frorr tf.e -above sourct::s bec.:iusc the refiner:: did ;~ot 
provide more recen: Cata. 

F037 and F038 waste est'.:a:es: 

F037 (routine) - 1,61..7 tons/yr 

f038 (routine) - S.5i..8 tons/yr 

F037 (surface irr.;,c:,nd..-::ents) - 0 tons ( 7/92 12/92) 

F037 (surface irr.;,oc:nc.::ents) - 0 tons (1/93 12/93) 

F037 (surface ir.,;,o·.::1c.-::cnts) - 0 tons (1/94 6/94) 

http:Jation.11


Facility # 84 

Crude capacity: 167,00J barrels/day 1 

~astewater flow: 1,150,000 gallcns/day2 

K ~aste generation: 
KO~S: 1.:.. 7:,8 tons/\'ear3 
K0-9: 1!7 tons/yea~3 
KG51: 655 tor1s/y~ar3 

Assumotions: 

54Facility Group 

K049 composition: 40 percent .acer, 48 percent oil, and 12 percc:nt solids by 
wd!;ht5 

KOSl composition: 65 percent •·ater, 15 percent oil, and 20 percen~ solids by 
.·dght5 

API separator solids re=ova! • fficiency: 50 percent6 
API separator oil removal ef!:ciency: 75 perct>nt6 

CPI s~parator solids re=oval efficiency: 70 percent6 
CPI separator oil removal efficiency: S5 percent6 

DAF unit solids rcreov3l efficien~y: 50 percenc6 

OAF unit oil r•~oval efficiency: 85 pe:·cent6 

IAF unit solids removal efficiency: SO percent6 

IAF •mit oil rereo,·al efficier.cy: 85 percent6 

Oil in API and CPI skim~ir.g (to slop oi 1 systc-m): 85 percent 7 

This facility has a CPI se;,arator but has been reporting CPI slud6e as f'.OSl, 
which is API skdge. For the pur;,ose of this capc,city analysis, the CPi 
sludge is considered nn FC37 waste. 

This facility has '1 !AF unit but has heen reporting IAF sludge as K048, •·hich 
is DAF sludge. For the purFose of this capacity analysis, t~e !AF sludge is 
conside:,d an F037 wnste. 

Esti:,,ation: 

The 685 tons of K051 waste reported in the TSDR Survey includes wastes from 
both the API separator and CPI separator (these two unit are in parallel). 
The following estimation assu:es that the ,.-aste.ater is split evenly bet•·een 
the CPI separator and A?I separator. The AP! separator, therefore, generates 
277 tons/yr of K04S sludge and the CPI separator generates 408 tons/yr of F037 
sludge (the sum of AP! and C?I sludge quantities is 685 tons/yr). The 
difference in sludbc quan:ities generated is due to differences in API and CPI 
separator efficienci~s. 

The 16,748 tons of K048 waste reported in the TSDR Survey includes floats fro~ 
both the DAF and !AF units (these two unit are in parallel). The estirr.ation 
above indicates that the DAF unit a~cnunts for 62 percent (or 9,200 tons) of 

http:efficier.cy


the total flo~t qt1antity &~d tl1e IAf ur1it accounts for 38 percent (or 5.S~S 
to~s) of the float quantity. The DAf unit generates :r.orc float than t~e !Af 
unit bcc.'.luse solids and oil in the D!-.F infl-..ient (or API effluent) is hi~her 
than solids .1r.d oil in :he IAF inflcH•nt (or C?l effluent). 

A.11ount of F0,7 slud,:,e fro::: an:v.1.1! rd in<:r:: se>.·er clean out (extrapolation 
based on rcfine:·ics \dth k~0·...-n S(·\..'£·r c}f-.1n out qu.-,ntities) : 15 

Solid~ lo~ding of refit1ery: ( 11, . 7:. S tons.',.,- r'.04 8 + l S 7 tons /v r ,:o.:. 9 + 

(,?,', tcr:s.'::r KO:,!)/ l, 150,000 1:,allons/d,w £ 

r,. (> l "l ;:: 

0 013~8 x ;35 acres land area of r~fi11~ry 
x lh3.7 tons:,vr/ncrc) (for solids loading 
,,I 1.0 calcubtcd fro::: kno.·n refir.ery) -
1, 1. ;9 tons/::r 

n..- a:r.our.t of F03i i,o"Jtin~) •,1:,,:t,: re-ported is the sttr.i of the slud!;e 
frorn the· .,nr.ual refinery ~f•.... r cl,.-.in n11t and the slud[,e benerated by the CPl 
separ,1tor. 

This refith."'ry .sub:r.i:~ed d:it.-1 in :he Orsa:iic 7C Qt;estior::1.:drc on ·..:~er. 
suriace irr.po:..1nC..~er!t(.s) ·.,.-o'...!ld be clc•;ir,,,d o~:t a:-:d closed (or rctro!itt.C:~) and 
the ~mnlint of ~astC!; that ~ould br c]E·An,ci ou~. [sing this inforrenticn. thf 
EPA i.•a::; :1ble to dctt'r:nine :he quanr it·; of FC37 ur.d F038 .....·astes removc:d for~ 
surface irr.;.~o~:~1d.-;.cnt(s) durir.[, the t.irr,f• pf•riods listed belo·..1: 

Julv 1. !9?2 D,-c. ,1, 1992: 0 tons 
Jan. 1. 1993 Dc·c. ·:1. jOOJ: 0 :ons 
J ,1tl. 1. 1994 J•Jr:,- ·;rJ, l~?~: 0 :ans 

http:cl,.-.in
http:tons.',.,-r'.04
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F037 ll-:J FOJB WASTE CAPACITY ANALYSIS: 
~ATA USE AND TRACKING SHEET 

Facility 1): 85 

Oat~ sourc~s availab!e: 

Petroleum refi~£-:-:.- ·.·isi ts/voluntary sul.imission 

~ ~citional Sur·:E-y o: ;;j:::irl!ou:, t..'a!>:::e Treacrr.cnt, Storc'.ise Disposal, 
and Recycli~g fa::!i:ies ITS8R survey) 

_:i ~ational Survey of :-:.1::ardoll.c; \;lo'aste GtnC'rators 

Biennial repor:/s:~:e r~porting requirements 

California hazard:~s ~astr c!~~a base 

---" Petroleu.-n reffr.c:-:: c:.i::,1 bar.1• (PRDB) 

~a-migration pe::::ons 

Co;1ur.ents fro:: ::--.e ;:-:-opo~1·d r11le 

-1:; Organic Toxici::; s-~:-·:c_v 

Basis for F037 ar.d F038 ·.·as::~ t:'Sti~:.tion: 

EPA used data fro~ :~e above ~-~t1rccs because the refir.1::-ry did not 
provide more recer: t~:a. 

F037 ·~d F038 ~aste est:ca:~s: 

F037 (routine) - :~.:3! tons/yr 

F037 (surface icpo~d=ents) - 0 tons (7/92 12/92) 

F037 (surface ic:po•.:n::.:::~ntsl - 500 to:,s (1/93 ~2/93) 

F037 (surface ic:pe>c:n::.:::e:its\ - 10,500 tons (l/94 - 6/94) 



Pacili ty # 85 

Crude capacity: 115,GJO barrels/dav 1 

~astc~ater flow: l.301.0JO gallonsJdav2 

K waste generation: 
f:0.,S: 68. 31,0 tons/vea.r3 
f:05!: 6. 184 toeis/,·~ar3 

Asswrptions: 

Facilicv Group 4 

CPI sludge composition: 65 percent ...,.ater. 15 perce:,t oi 1 ..1.,~c! .?O per cc.:~~ 
solids by w~ight 5 

CPI separator solids rerr0val rfficiency: 70 per-cc;:t 6 

CPI serarator oil rcITo~al efficiency: S 5 pe rcent 6 
DAF unit solids re:mo\·al e!ficicncy: 50 pl:'rce·nt 6 

DAF unit oil removal effic•encv: 85 p~•rcent 6 

This facility has n CPI SPp3rator but ha.s b•en reporting CPI sludge as K05l, 
~hich is API sludge. For the purpose: o! chis c~p~cicy analysis, t!1~ CPI 
slud&e is considcr~d an fQ3; waste. 

Estifl'l<lt ion: 

CP: sludge (F037) was reportrd as KOSl in the TSDR Survey. The amount 
reported was 6,384 tons. 

So!.ids in the CPI sludge ( F03 7): (U.2 x 6,364 tons/yr) - 1;276.8 tons/yr 
Solids in CPI inf! urnt ·...·astc·.-·ater: (1,276.8 tens/yr)/ (0.7 CPI solids 

remo~al eff.) - 1,824 tons/yr 
Solids in CPI effluent \..'asce ....·ater: 1,824 tons/yr - 1,276.8 tons/yr - 547.2 

tons/yr 
Oil in CPI sludge (F037): (0.15 :: 6, 384 to:1s/yr) - 9 5 7. 6 to:is/yr 
Oil in CPI influent waste,.:ater: (957.6 co~s/yr) / (0.85 CPI oil removal 

eff.) - 1,126.6 to~s/yr 
Oil in CPI effluent \..·aste\..'atC'r: 1,126 6 tens/yr - 957.6 tons/yr - 169 

tons/yr 
Arnounr of F037 sludge frot:1 annual refinEry se,,er clean out (cxtr.spola:ion 
based on rcfine-ri~s ,.,dth knm,.."Tl sewer clean out quantities) : 15 

Solids loading cf refinery: (68,340 tons/yr K048 + 6,384 tons/yr 
KOSl)/ 1,301,000 gallons/day - 0.05744 

s~~er clean out acounc: 0.05744 x 472 acres land area of refinery 
x 143. 7 cons/(vr/acre) (for solids loadir& 
of l.O calculated from known refinery) -
3,896 tons/yr 

This refinery subffi!tced data in the Org.snic TC Questionnaire on ~hen 
surface impoundmcnt(s) ~ould be clc~ncd ouc and closed (or retrofitted) and 

http:tons/vea.r3


the amounc of wastes thac ~ould hP cleaned out. Using this informac!on, the 
EPA was able to determine che quar,city of F037 and F038 wastes removed form 
surface impoundr.:ent(s) d'..l~ing th<· time periods listed below: 

July 1, !912 Dc•c. 31, 1992 - 0 tons 
Jan. l. 1091 DPC. 31, 1993 - 500 tans 
jan. l. : 99:4 June· 30, 199.'., 10,500 tons 
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F037 AS'll .F038 WASTE CAPACITY ANALYSIS: 
DATA USE AN'll TRACKING SHEET 

Facilin :i: 86 

Data sources available: 

Pe:roleum refiner:: ,·isl ts/,·oluntary sc;bmission 

~ Sational Sur,ey o: :!a=ardous \.-".~ste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

~ ~~ational Survey of H.1~ardous \.:aste Generators 

Biennial report/s:ate reporting requirements 

California hazardous waste data base 

i Petrolewn refiner:; c!.1ta base (PRDB) 

~a-migration pe:i~ions 

Com:r.en:s L·om the proposed rule 

Organic Toxici:y Survey 

Basis for F037 and F038 waste estimation: 

EPA used data froc the above sources because the refinery did no: 
provide more recen: d3ta. 

F037 a·_< F038 waste estimates: 

F037 (routine) - 36 cons/vr 



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

F.,ci l it y ,; : 8 i 

Data sources available: 

Petroleum refi~~ry visits/voluntary Sltbmission 

~ ~;ational Survey of Ha;:.1rdous \,.':,:..:t• Trf.':1Cmcnt, Storat;£:. Disposal. 
and Recycling Facilities (TSDR survev) 

-1$. National Sur\·ey of Ha~ardous \.:aste G(~ncr:itors 

Biennial report/state reporting rcquir(·in~11ts 

California haza~~~us ~astc d~ta base 

---2, Petroleum refine,:-· dat,1 trnsr (PRDBJ 

~a-migration pe:i:ions 

Corr_i,ents fror:: t!:e ;,roFos~d rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

EFA used data fro~ the above sources becn\1sc the refinery did r1ot 

provide ~ore recent data. 

F037 ,rnd F038 ,.-aste esti:::ates: 

F017 (routine) - 10 tons/yr 



Facility # 87 

Crude capacitv: 8.jOO barrels,'dav 1 

~astewater flow: 30,000 gallons/~av2 
K waste generation: 

1:0jl: 1 tnn,,/v,,,,r2 

As.i;wrpt ions: 

Faci~icy Group 3' 

K051 composition: 65 percer.c ...-acer, l ~ p,•rc, ,.t oil. and 20 percen: sol ic!s b·; 
...-e ight5 

API separator solids recto-.·al effic:ir-r,cy: j() pe rcen t 6 

API separator oil rectoval e!ficiencv: 75 percent 6 

CPI separator solids ren,ov;,l e!ficic-r,cy: 70 percent6 

CPI separator oil removal efficiencv· 85 percenc 6 

F.st irr.at ion: 

Solids in API sludge (KOS!): 00.2 x I tons/yr) - 0.2 cons/yr 
Solids in API influent wasce...-acer: (0.2 to~s/vr) / (0.5 API sc!ids re~oval 

eff.) - 0.4 :ens/yr 
Solids in API effluEnt ~aste~ater: 0.4 tons/yr - n 2 tons/yr - 0.2 :ons;vr 
Oil in API sludge (KOS!): (0.15 x I tons/yr) - 0.15 tons/yr 
Oil in API influent wastewater: (0. I~ tons/yr) / (0.75 APl oil removal 

eff.) - 0.2 tens/yr 
Oil in API effluent wastewater: 0.2 tons/yr - 0.15 tons/yr - 0.05 tons/vr 
Solids in CPI influent wastewater: (0.4 tons/yr solids in CPI effluent 

wastrwater) / (1.0 - 0.7 fraction of 
~nllds removed by CPI) - 1.3 tons/vr 
sc,Iicls in i~fluent ~astewater 

Solids removal in CPI (F037): 1.3 tons/yr solids in influent wastewater 
- 0.4 solids in CPI effluent wastewater -
0.9 tons/yr solids removed by CPI 
s~pnracor 

Oil in CPI influent wastewater: 0.2 tons/yr oil in API influent/ (1 
0.85 fraction of oil removed by CPI) - 1.3 
tor,s/yr 

Oil removal in CFI (F037): 1.3 tons/yr x 0.85 CPI oil removal eff. 
I. 1 tons/yr 

F037 CPI separator sludge: (0,9 tons/yr solids+ 1.1 tons/vr oil) / 
(0.35 fraction of solids and oil in CPI 
slud&e) - 5.7 tons/yr 

The CF! separator that is parallel with the CPI-API loop receives that same 
coc,position waste1,ater as the CPI sep,1rator in the CPI-API loop. Asswr.ir.g 
that 1.astewater flo. is dis~ributed evt·nly bet·.,een rhe CPI separators, the C?l 
separator that is parallel 1.ith the CPI-API loop also generates 5.7 tons/yr of 
F037 sludge. 



Since most :037 ar.d F038 ·.·.1s:n •·xhibit the TC for benzene, refinPries chac 
land dispose TC ~asces also l~n•! dispose FOJ7 and FOJ8 ~astes. Because EPA has 
not received notification !ro~ tl1is refinery identifying land-based units 
(e.g .. surf.1ce irnrou:-!c!:r.(•:-::s) :1cc,·pt in£ n(•-..:ly identified TC •,,:aste.s, EPA ass·.m:es 
that the surface irr.pound:;;er.-:.s h:1Vl' been clost-d ar.d the functions of tht~ 

surface irr.poundments ha·:e be,•:; rq>Liccd by tanks. EPA believes thac tan.:s 
replacini; surface irr.poun<'--rencs ·..;ould be cleaned out routinely to ~c-rr.·o·:e 
accw:ulat£·d sludges ~,.:hich .:1r<' c:onsidPred routinely bener.:itcd F03i ar.d F03S 
•.,.-astes). Base-ct on inforr.:2.tio:; j':-ovided in the> TC Gttt>stio~naire, ..,..e est:~.::1;:d 
the ~~antity of ~dstes gt~er~:,-,1 from thes~ rc,utine tank cle~nc>t1ts ~o be on an 
avera£e on~·third ~s ~uch as ~~•.tf•S gener~t~•.! fro~ cleanoL1t of surface 
in:pou~c.irncnts. Calculations for <,urf•1ce impou:1dr.:e>n:: clcanout (b.:i.st-ti on se::::lin; 
of solids in an irrpound~rnt :!.:ar was clcanPd ou:: every five ~c~rs on tltf 
av~rage) and for ::an~ cleano~t:, (tJ~scd on the calculatiorts for surf~c~ 
irr.poundmcnt cleanout) are F-res<·::tc>d below. 

Quantity of sludge £Cr.~ra::eC !:-orn the surface ir.:~o-...:nc!:r:~nts th.::i~ ha\·c bee?; 
closed: 

The ci l and solids corr:posi::.io:--. of ""' ..1stcwaters e~:erine the d0•,,;r:strt.•;1r.i 

irrrour.drnent is the ~,·era&e oil .1nci solids con:posit:on of 1..;,qstc-·..;:;t"(·~s ft0:;i ~hi.'.: 
CPI-API loop and fro~ ::he CPI !<·;1arator: 

(0.2 tons/v~ solids in A?! ~ffl11•·nt • 0.1, to,:s/:,-r solids in CPI dflu,-r,c) / 2 
- O.J tons/y~ soli~s in i~po~~,!~~r,::. ir1fluent ~as::e~acer 
(0.05 tons/yr oil in AP! dfl,;,•rit • 0.2 tons/vr oil in CPI effluenn / 2 -
0.13 tons/yr oil in ir.cpoanc.:,.<:i: lnfluc·nt waste,:ater 
(0.3 cons/yr solids• 0.13 to:is/vr oil) / (0.35 fraction of solids ~nd oil i~ 
in:rour,c!ment sludge) - 1.2 tc~,s/:,r 

Quantity of sludge gEnerated !rorn tanks: 

1 tons of surface irt;,oundJte:1: slurl&<' x 1/3 17 - 0 ::on/yr of tad: sludi;e. 

Air.ou:-it ot F037 sludge f!"ort: ar::.iJ;\l refinery se\..·er clean out (e:-:-:trapolatior. 
based on refir.eries .._,it!-1 k~o-..;: ~;<•·•·t•r clean out quc.~tities): ~5 

Solids loadins of refi~••v: (1 ton/yr KO~l)/ 30,000 gallons/dav -
0.00003 

Se~cr clean out arno-...:nr: 0.00003 x 28 acres land area of refin•~~ x 
143.7 tons/(yr/acre) (for solids loadi~s 
of 1.0 calcula.:ed fro;n kno1cn refinen·) • 
0. l tons/yr 

http:corr:posi::.io
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F037 AND F038 WASTE CAPACITY A.~ALYSIS: 
DATA USE AND TRAClING SHEET 

Fac!lity 1/: SB 

Data sot1rces a~ailable: 

Petroleum refinery ·:isits/vo!untary submission 

~ National Survey of Ha::ardous t..'astc: Treat:t.ent, Stora&c, Disposal. 
and Recycling Facilities (TSDR survry) 

-2, National Survey of Ha~ardous \,/,1ste Generators 

Biennial report/state reportlne require~ents 

California hazardous ~aste dDta b.1se 

-2, Petrolew:, refinery dc,t.:i base ( PRDB) 

~o-rnibration petitions 

Corr.men ts from the proposed rul c· 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

EPA used data from the above saurr~• because the refinery did not 
provide more recent data. 

F037 ar.d ;o38 waste estimates: 

F037 (routine) - 22,460 tons/yr 

F038 (routine) - 31,220 tons/yr 



P037 A.'D P038 WASTE CAPACITY ANALYSIS: 
CA7A USE AND TRACKING SHEET 

Facility,;: 39 

Petrolc·u:n rt·finer:: ·:isi :s ·.·oluntary sub;.:!.ssion 

~ National S1.1r,·ey o: H.1=.,:-dct:s i..-·as!.e Treatrr.ent, S:oraf,e. Disposal. 
~nd Recyclin& Faci!icirs 17SDR su:~•~J 

Biennial r(•port/s:a:~ r~r~rtin& requirerrents 

Californin ha:ardous w.is:~ datn base 

-1, t'etroleum rcfir:er:, .:.,:.1 :,.;se (PRDB) 

So-~igratiotl pe~i:io~s 

Corr.ments !r•.'m tr'.e ;::-c,posed rule 

Organic Tox ici cy Sur:•v 

Basis for FOJ7 and fUJ8 was:• rs:i:a:i0r:: 

EPA used dat:1 from :~e abovp sources because the refi11cry did not 
provide mar~ rvccn: ~a:3. 

f037 (routine) - 20 :cns/v~ 



Facility # 89 

Crude capacity: 6,300 barrels;dav 1 

~aste~ater flow: 720,000 gal!onsjdayZ 

44Facility Group 

K049 composition: 40 percer.: ·••at Pr, !. .~ t,£:rc t·n~ oil, and 12 percent solids by 
i;ei1;ht5 

K051 composition: 65 percer.: ·•.1tcr, l S t•'-·rct:nt oil, ar.d 20 percent solids by 
wei5hc5 

CPI separator solids ren:o·:.1: <'ff i Ci £·ric :: ; 70 pc rcent 6 

CPI separator oil removal efficiencv: 85 percent6 

FET solid removal efficiencv: so perccnt9 

The F037 "'aste quantity fro:: rpI scp.-,r.:,tors in parallel i;as not reported in 
TSDR Survey or PROB; therefc:·, an eocic.:,.ted F037 quantity of 15 tons/yr i;as 
based on 2.2 rr.etric tons/yr \or 2.~ :ens/yr) per 1.000 barrels/days 

Slop oil emulsion s~lids (K0~9) quanc!:~ ~as not reported in TSDR Sur~e\' or 
PROB; therefore, an esti~ated K049 qu~n:icy of 10 tons/yr i;as based on 1.38 
a,etrk tons/yr (or l. 52 tons/;:r) per 1 ,r,x; barrels/days 

Estimution: 

Assuming the CPI separators in par,11 h l receive the same quantity of 
"'astei;ater influent, the F0)7 slu<l£," ~Ht ling in the' FET after the CPI 
separators is calculated as folloi;s: 

Solids in the CPI slud1;e (F037): ro.2 x 15 tons/yr) - 3 tons/yr 
Solids in the CPI ski~.ming (rerr.oved as rG,9): (0.12 x 10 tons/yr) .2 

cons/yr 
Soiids re~oved in the CPI serarator: 3 tons/yr+ 1.2 tons/yr - 4.2 

tons/yr 
Solids in CPI influent ~ascewacer: (4.2 tons/yr) / (0.7 CPI solids removal 

.:,ff.) - 6 tons/vr 
Solids in CPI effluent waste~ater: 6 tGns/yr - 4.2 tons/yr - 1.8 tons/vr 
Solids removal in FET (F037): 11.E tons/yr solids in influent 

wa•t~wacer) x (0.5 FET solids removal 
bdccd on settling tirne calculations9 ) -

O.~ tons/yr solids settling in FET 
Solids in FET effluent ~aste~ater: (1.2 tons/yr solids in influent wastewater 

• 0.9 tons/yr solids settling in FET) -
0 9 tons/yr solids in effluent waste~ater 
r0 ~ cons/yr solids settling in FET) / 
10.2 fraction of solids in FET slud5e 10 ) -

~ S tons/yr F037 sludge from FET clean out 



Amount of F037 sludge fro"' annual rt-finery se,,er clean out (extrapolation 
based on refineries with kno·.,1 s,,,,,,r cl ran out qt,antities): 15 

Solids lopding of refinerv: (10 cons/vr K049)/ 720.000 gallons/day -
0. 00001389 

Sewer clean out ai:ount· 0.00001389 x 21 acres land area of 
r~fincry x 143.7 tons/(yr/acre) (!or 
solids loading of 1.0 calculated !ram 
known refinery) - 0 tons/yr 



Fon 



1'037 AA"D 1'03.8 WASTE CAPACITY ANALYSIS: 

CATA US£ AND TRACKING SH££T 

Facilit:f ii; ao 

Data sourcrs availablP: 

Petroleum refinerv visits/voluntary subxission 

~ National Sur\·ey o! Hazardous t.i-'aste Trea::mcnt. s7oraee, Disp0s.1l. 
and Recycling Fac'.!itics (TSDR survev) 

~ Satio~al Survey of Ha:ardous ~,:as~c• CE-r.e:.-a::ors 

Biennial report/s:arc rPporting rcquire~enrs 

California hazardc~s waste data base 

2 Petroleum refiner:: d:it:i base (PROB) 

No-migration peti:~~ns 

Corr.i:,ents from the ~reposed rule 

Or&anic Toxicity Sur~ey 

Basis for F037 and F038 was:P esti~nrinn: 

EPA used data from r!-.e above sources because rhe refiILer:: did net 
provide ~ore recent data. 

F037 and F033 ~aste esti~a:es: 

F037 (routine) - 329 tons/yr 

http:Disp0s.1l


P037 Ah-0 P038 WASTE CAPACITY ANALYSIS: 
tATA USE M-0 TRACKING SHEET 

Facility ii: 91 

Data sources available: 

Petrole\lm refi~e:-·,· visit.s/\'oluntary submission 

"!:.1:.ional Survey c! H,1;::lrdous \.:aste Treat;r.ent, Storctf.C. Disrns~il, 
and Recycling fac!llti<'s (TSDR stt:·,·ev) 

-~ ;;.:icion.11 Sur\'ey c! H.,:~,rdous "'·astt· GE:neracors 

Biennial reporc;s:ate reporting requirements 

California hazar~o~~ ~aste data base 

-2; Petroleum refines·. ,!,1t,1 base (FRDB) 

~a-migration pe:::lnns 

Comments from the proroscd rule 

Organic Toxicicy Survrv 

Basis for F037 and F038 wastr escim3tion: 

EPA used data from :h~ nbove sources because the refi~E:ry did r1ot 

provide more recen: da:a. 

F037 and F038 waste est!~•:••: 

F037 (routine) - 32 :ons/vr 

FOJB (routine) - ~ :on•/yr 

http:icion.11


Facility # 91 

Crude capaci cy: 2 S, 000 ba rr~ I s/dav 1 

~astewacer flow: 40,000 &allons/d~y2 

K ~asce generation: 
KOS!: I> tons/year2 

Assu:i:ptions: 

14Facility Group 

Ku.:.9 composition: 40 percent 1..·c1 t~r, 48 ;,ercent oil, and 12 percent solids bv 
1.•eight5 

KC:il composition: 65 percent WO::tL'r, 15 percent oil, and 20 percent solids by 
1.·e ighc5 

AP! separator solids remo,·al ,, ff iciency: 50 perccnt6 

AP! separator oil remo·.-a l ~ffic!,•ncy: 75 percent: 6 

AP! separator solids remo·:a l efficiency: 70 percent6 

AP! separator oil remove.l efficiency: 85 percent6 

Oil in the AP! skimming (to slop 0 i 1 system): 50 percent7 

Slop oil emulsion solids (~G.Q) quantity was not reported in TSDR Survey or 
PRD3; therefore, an estia:atecl KL),.9 quantity of 38 tons/yr was based on 1. 38 
a:etric tons/yr (or 1.52 tons/vr) per 1,000 barrels/day8 

Estimation: 

Solids in the AP! sludge (K051): (0.2 x 13 cons/yr) • 2.6 tons/yr 
Solids in the AP! skira:i:ir.g (remo\'ed as K049): (0.12 x 38 tons/yr) 4.6 

tons/yr 
Solids removed in the AP! sepnrator: 2. 6 tons/yr + 4. 6 tons/yr - 7. 2 

tons/yr 
Solids in AP! Ir.fluent wastewater: (7.2 tons/yr) / (0.5 AP! solids removal 

eff.) - 14.4 tons/yr 
Solids in AP! effluent wastewater: 14.4 tons/yr - 7.2 tons/yr - 7.2 tons/yr 
Quantity of AP! skimming: (0. 52 K049 water & solids content x 38 tons/yr) 

/ (1.0 - 0.5 oil in AP! skim.~ing) - 39.5 tons/yr 
Oil in AP! skimming: 39. 5 tons/yr x O. 5 - 19. 8 tons/yr 
Oil in AP! sludge (K051): (0.15 x 13 cons/yr) - 2 tons/yr 
Oil remo\'ed in the AP! separator: 19.8 tons/yr+ 2 tons/yr - 21.8 tons/yr 
Oil in AP! influent wastewater: (21.8 tons/yr) / (0.75 AP! oil removal 

eff.) - 29.l tons/yr 
Oil in AP! effluent '-'aste,.-acer: 29. l tons/yr - 21. 8 tons/yr - 7. 3 tons/yr 
Assu:ning that AP! effluent is split equally bet,,een a downstream AP! separator 
(~2 AP! separator) and a CPI separator (these separators are in parallel): 

f2 A?! solids removal: (7.2 tons/yr/ 2 x 0.5 AP! solids removal eff.) • 1.8 
tons/yr 

Solids in 02 AP! effluenc wastewater: (7.2 tons/yr/ 2) - 1.8 cons/yr -
1.8 tons/yr 

~2 AP! oil removal: (:. 3 tons/yr / 2 x 0. 75 AP! oil removal eff.) - 2. 7 
tons/yr 



Oil in f,2 API effluent ·.-;;scr·..:atcr: (7.3 tons/vr / 2) - 2.7 tons/yr• 1.0 
~ or.sf:;!." 

Lo~-rate aeration pond sl~d[e (fO;?,J: 
CPI solids re:::oval: : ·.2 tor:s/·::· / x 0. 7 API solids removal eff. - 2. 

::o:,slyr 
Solids in CPI effluent ~astewater: (7.2 tons/vr / 2) - 2.5 tons/~r - l. 

tons/yr 
CPI oil rer.-o~al: 1·.1 cons/~r / 2 x O.SS AP! oil re~oval eff.) - 3. 

:o:--.s/yr 
Oil in CPI efflcent ~astE~~::er: (7.3 tons/vr / 2) 3.1 cons/vr - 0.6 

tons/::r 
C?I slud£e (F037) quanti:~: (2 , tons/vr solids+ 3. tons/yr oil) / (0.35 

fraction of solids and oil in CPI slud£e) - 16 
tons/::r 

Since most F037 and FOJB ~astcs PXhlbit the TC for benzene. refineries that 
land dispose TC ~astes also land dispose F037 and F038 ~astes. because EPA has 
not received notifica~io~ frorn :hi~ rc:finery identifying li1t1d-based units 
(e.g., surface irr.pound.:tc:r.:s) acct·p:inp, nc>1,,.·ly identified TC \.."O.Stts. £?.:-. asstur.E:s 
that the surface ir.-.pou,,cJ.-,.,~- •; h.,·.·, b<·en closed and the functions of t!ie 
surface itt?OU:1d:r.ents ha·:e ':.t·l·n r,r1.:1cc·<l hy tanks. EPA believes that tar.ks 
replacing surface irr.po~r.:::..-;ents \,;o•.• l d be· cleaned out routinely to rerr.oYe 
accu.,ulated slud£eS (·.!iic:1 ;;re co,.,.id<·rcd routinely genera:ed F037 a:cd F038 
~astes). Based on infor~~:ion pro·:~c!Lcl i:, the TC questionnaire, ~e esti~ateci 
the quantity of ~astc~ £E~erated frc,:~ these routine tank cl£a~o~ts to be on an 
average one-third as much as ~as:€is ~f·r1crated from cleanout of surface 
ir.:p<'L!nd.,ents. CalculatL:-.s for sarfacc· i:rpound.ment cleanout (based on settlin1:. 
of 5olids in an impoundme~t tha: ~~s cl0at~ed out every five yea~s o:\ :he 
aYeragc) a~d for tank cl~a~outs (ba~~d on the calculations for surfac~ 
in:poundn:ent cleanout) are presented 1)[•101,.,•. 

Quantit:; of sludge gen1::ra:c-d frorr. the ~urf.Jce irr.pour.drr.ents that haYe been 
closed: 
F033 low-rate aeration pc:cd slud&e: (1.8 tons/yr solid in AP! effl~ent + 1. 

tons/yr solids in CPI effl~ent + 1.0 
tons/yr oil in AP! effluent+ 0.6 tons/yr 
oil in CPI effluent) / (0.35 fraction of 
oil and solids in sludge) - 12.9 tons/yr 

Quantity of sludge genera:ed fror.; tonks: 

13 tons of sur.face irnpoL!:c:iTen: s 1 udi;~ x 1/3 17 - 1, ton/yr of tank s l ud1:.e. 

An:ount of F037 slud1:.e fro:: ,1nnu,,l refinery se,,er clean out (extrapolation 
based en refir.eries ,.-it!i k:-.o·.-n sr-·-er clean out quantities): 15 

Solids loading of :efinery: (38 tons/yr K049 + 13 tons/yr K05l) / 
40.0CO gallons/day - 0.001275 

Se~er ~lean out a~=~~t: 0.001275 x 83 acres land area of refinerv 
x 143, 7 tons/(yr/acre) (for solids loading 
of l.O calcL!lated from kno·.-n reffr.er:;) • 
;5 tons/yr 

http:reffr.er
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P037 A.'O P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility//: 92 

Data sources available: 

Petroleum refine~y visits/voluntary submission 

--2i t>ational Sur:ey of Ha:arclous \-'.;see Treatment, Storage, Disposal, 
and Recvcling FacHlties (TSDR survey) 

_1, National Survey of Ha:ardous \..'aste Generators 

Biennial report/state reporting requlrezents 

California ha:a=~c~s ~aste data base 

-" Petroleum refine=:·· d,,c.a hase (PROS) 

Ko-migration pe:i:ions 

Commer.ts from t~~ FroposC'd rule 

Organic Toxicity Survey 

Basis for F037 and F038 vas:e estimntinn: 

EPA used data fro~ :he above sources because the refinery did not 
provide reore r~cen: da:a. 

F037 and F038 waste esti=ates: 

F037 (routine) - 15,9~5 tons/yr 

F038 (routine) - l,49~ tons/yr 

http:Commer.ts


Facility II 92 

Crude capacity: ~6,000 bar:els/dav 1 

~aste~ater flow: 55,000 gallons/d~vZ 
K waste generat!0n: 

KOS!· 2,200 tons/ycar2 

Asstunptions: 

Facility Group 44 

KOSl composition: 65 perce~.: ·.·.1ter, 15 p,,runt oil, and 20 percer.t solids b-.· 
•.-eighr5 

API separator solids remova: effici~ncy: 50 percent6 

API separator oil removal cfficien~y: ~5 pcrcent6 

CPI separator solids removal efficiency: 70 percent6 

CPI separator oil removal c!ficiency: SS p~rcent6 

Oil in API separator ski:::.1:lnf (to slop o! l syste:::): 50 percent 7 

FET solid removal efficiency: )0 percent 9 

Slop oil emulsion solids o:·-. ') qu,1nt l ty ~as no: re,>orted in TSDR Sun·ey or 
PROB; therefore, an esti:::at<ec! K0:,9 qu.ir.ticy of 6S tons/yr 1o:as br.sed on 1.38 
metric tons/yr (or 1.52 tenslvr) pPr 1,000 ha:rels/d3y8 

Estimation: 

Solids in API sludge (KOSl): (0.2 x 2,200 tons/vr) - 440 tons/yr 
SoliC::s in API skim:i:ing (remo·:ed cis KOl,'1): (0.12 x 6S tons/yr) - 8.2 tons/yr 
Solies removed in the AFI separator: ~40 tens/yr• 8.2 tons/yr - 443.2 

tor:s/yr 
Solids in AP! influent was:ewater: (AA8.2 tons/yr) / (0.5 API solids re:::oval 

cff.) - 896.4 tens/yr 
Solids in API effluent wastewater: 896.4 tons/yr - 4~8.2 tons/yr - 448.2 

tons/yr . 
Quantity of AP! skimming: (0.52 1:01,9 •.iater & solids content x 68 tons/yr) 

/ (1.0 - 0. 5 oil in API skim.-r.ini;) ~ 70. 7 tons/yr 
Oil in API ski=ing:· 70. 7 tonr./yr x 0.5 - 35.4 tons/yr 
Oil in 'PI sludge (K05l): (0.15 x 2,200 tons/yr) - 330 tons/yr 
Oil removed in the API separator: 330 tons/yr• 35.4 tons/yr - 3G5.4 tons/yr 
Oil in API influent wasteva:er: (365.4 tons/yr) / (0.75 AP! oil re~oval 

rff.) - 487.2 tons/yr 
Oil in API effluent wastewat~~: 487.2 tons/yr - 365.4 tons/yr - 121.8 

tons/yr 
Solids in neutrali=ing tank influent: (896.4 tons/yr solids in API 

influent ~astewater) / (1 - 0.75 
ncurrali=ing tank solid removal 
based on settling ti~e 
calculations 11 ) - 1,195.2 tons/yr 



Solids removal in neutralizing tnnk (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 fro:n neutral:=i:ig t:inv clean out: (298.8 cons/yr solids settling 
in tank) / (0.2 fraction of 
solids in tank slud~e 12 ) -

1,494 cons/yr F036 ;ludge from 
neutralizing t~nk clean out 

Assurning that waste..-ater flow to the· neutr,1lizing tank is primarily from the 
Ci'I se;,arator and that t!ce FET in p,irall, 1 1.-ith the CPI separator is cnly used 
to har.dles periodic flc·.· disturb;,r:ccs: 

Solirls in CPI influent wastewater: (1,195.2 tons/yr solids in CPI effluent 
..-aste..-ater) / (1.0 - 0.7 fraction of 
solids removed by CPI) - 3,984 tons/yr 
solids in influent waste..-ater 

Solids removal in CPI (F037): J.984 tons/yr solids in influent 
wastewater - 1,195.2 solids in CPI 
effluent waste..-ater - 2,788.8 tons/vr 
solids removed by CPI separator 

Oil in CPI influent wastewater: 487.2 cons/yr oil in API infl~cn: / (1 
0.85 fraction of oil removed by CPI) -
3, 21,8 tons/yr 

Oil removal in CPI (F037): 3,248 tons/yr x 0.85 CPI oil re~oval eff. 
- 2,760.8 tons/yr 

F037 CPI separator sludfe: (2,788.8 tons/yr solids+ 2,760.3 tons/yr 
oil) / (0.35 fraction of solic.s and oil in 
CPI sludge) - 15,856 tons/yr 

A.'Uount of F037 sludge from annunl _refinery se..,er clean out (extrapolation 
based on refineries with kno~-n ~•w~r clean out quantities): 15 

Solids loading of refinery: (68 tons/yr K049 + 2,200 tons/yr K051)/ 
SS0,000 gallons/day - 0.004124 

Se,,er clean out a1tount: 0.004124 x 150 acres land area of refinery 
x 143.7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from kno~-n refinery) -
89 tons/yr 
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F037 Al,:J F038 WASTE CAPACITY AN;.LYSIS: 
CATA USE AND TRACKING SHEET 

Facili::, ,i: 93 

D~ta sources a\'ailable: 

PctrolelL"n rcfi~e-:-:: ·.-:.~it:,/vnllmtary subrr.ission 

~ ~a:ior:al Survc.-:• o: ;":4.:.1rdous i_,;;Jste TrE-atrr.cr.t, Stor.1t,e. Cisposn.l, 
an~ Recyclinc fac!:l:!es (TSDR surv~v) 

--2'.; ~ational Survey o: 1-:.l.:ardour. ~·astc Gc·nc-rators 

Biennial report/s:a:e reportin~ requirements 

California hazarc:c~s ~a~t~ dntn base 

_2 Petroleum refiner:.- c:-,~a b,i,:c (l'RDB) 

Con:r:.e!"lts fror., ~:".t ;:-,:-:.~o~.t d rule· 

Oreanic Toxic! ty 5,,,,-~y 

Basis for f037 and F038 ._,as:e est im.1t !nn-

EPA used data from t:;e a'Jr,•.•t· so1Jrtt.•!:i bE'cause the refinery did not 
provi1e ~ore recent t~:a 

f037 a~d F038 ._,aste esti~a:es 

F037 (routine) - 36 :c~s•yr 



P037 A..'-:l POJS WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility//: 94 

Data sources available: 

Petroleum refine:-:,· ·::s l~,;/voluntary subrr.ission 

~ National Survey o: ~a:.:in!,n15 l,,,"aste: ·:reatr.,cnt, Stora&e. Disposal, 
and Recycling Facilit!•• (TSDR surv~y) 

2 ~ational Survey of ~a:.1rdnl1s i..·aste Generators 

Biennial report/state r•porting requirements 

California ha:ardo~s ~~s:r data base 

~· Pctrole\.!Jll refinery d:,:., b.1r.e (PR:JB) 

Organic Toxicity S,.;~.-c:-~: 

Basis for F037 and F038 waste ••:!m~tion: 

EPA used data from :he a~o~P sources because the refinery did not 
provide ~ore recent c!.a:a 

F037 and F038 waste esti=a:es: 

F037 (routine) - 3.~9~ tons/vr 

F038 (routine) - 17~ :o~,;~r 



F037 A.'":l PC)8 WASTE CAPACITY A.~ALYSIS: 
DATA 0$E AND TRACKING SHEET 

Facility ;,: 95 

Data sources ~~ailable: 

Petroleum refir.er:,· ·:!•.l:s ,·olunt.:ir:; :~<;bmission 

~ ~ational Sur\·ey of :-i.1:.n c!P\IS \..'.:iste Treatrr.cnt. Stor~1[C'. Disposal. 
and Recycling Facili::,, 1TSDR survey) 

~ National Survey of Hc1:..,rd0\1S \..'c1!.tc Generutors 

Biennial report/st~:t r,•r(1rtin~ requirements 

· California hazardo~s ~-,~:,, dat~ base 

3 Petroleum refinery c..:.,., h.is1· (PRDB) 

So-migration petit'.c~• 

Coll'.rnents from the ;::-t?r"lt,r(\ rule· 

Org,mic Toxicity S-.;::-:, ·: 

Basis for FC,37 and F03S ,,as:• , •. , trr,,tlon: 

EPA used data from the A~-,v~ ~ourccs b~cause the refinery did not 
provide more recent da:a 

F037 and F038 waste esti~at••· 

FO~, (routine) - 482 :o~s/vr 

F038 (routine) - 9 to~•/:r 

http:refir.er


F037 J..~":J F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility 1;: 96 

Data sources available: 

Pe::roletL-n refjrwr:• ·:isi::s_.'volunt.1ry sub:;tission 

~ :-;acional Surve:: o: H.:1:ardl)l!!> !...';1~tf• Trf'.'.'ltment, Storage, Disposal. 
and Recvcling faci!i:!es (7SDR survty) 

_;s. National Surve\" o: Ha:t1rdnus ~'.1ste Generators 

Biennial rcport/s:a:~ r~•i 1 tirtir1g require~rnts 

Ca!ifornia ha=ard~~s ~asr~ d~t;, base 

...z Petroleun refir.er:; da::1 b.1se (PRDB) 

~a-migration pe:i:'.ons 

Comrr.ents from the -;::!"cpost•d rul,, 

Organic Toxici:v s~r~cV 

Basis for F0]7 and FO~S ~as:e •stlm~t!nn: 

EPA used data froc the above sources because the refinery did noc 
provide more recent Cata. 

F6]7 and F038 waste esti~a:es. 

F037 (routine) - 45 :ens/yr 

FOJS (routine) - 10 cons 'vr 

http:refir.er


Facility # 96 

Crude capac icy: 11,000 tarrel c,/d;I\' 1 

\.'aste,,acer flo·..r: 126,000 r,,'1 l011c._:d.1:, 2 

K ~aste generation: 
t:o~s: ~ t l)l\~;/','(•c1 t°] 

Y-05 l · 11, t c,n,;/year 3 

Asst.L:-ptions: 

Facility Group 44 

KOjl con:position: 65 perc.er.t ·.-.,r,r, I', ;:,,-rcent oil, and 20 percer.t solids by 
'-'eight5 

API separator solids rer.ovnl •·!f ici(·ncy: 50 percent6 

API separator oil remo\'al effic!r11<·v: i) percent6 

OAF unit solids removal ef:ic!r11n" 50 rercent6 

OAF unit oil remo\'al effic:,-· ·.-: 85 percent6 

Estir::ation: 

Solids in the API sludge (~051): (0.2 x 1~ tonsl\'r) - 2.8 tons/vr 
Solids in API influent wastew~trr: r2.8 tons/:,r) / (0.5 AP! solids ren:oval 

..ff.) - 5. 6 tons/yr 
Solids in API effluent wastewatrr: ~-~ tons/vr • 2.8 tons/yr - 2.8 cons/yr 
Oil !n API sludge (K051): (0.1~ x 14 tons/vr) - 2.1 tons/yr 
Oil !~ API influent wastewator: (?. 1 tons/:,r) / (0. 75 API oil remo~al 

rff.) - 2.8 tens/yr 
Oil in API effluent wastewater. 2.B tons/yr · 2.1 tons/yr - 0.7 tons/yr 
Solids in neutralizing tank ir.(lu,·11t. (5.6 to!ls/yr solids in API influent 

waste~atcr) / (1 - 0. 75 neutralizing 
ta!lk solid remo\'al based on settling 
tin:c calculations 11 ) - 7.~ :u~~/vr 

Solids ren:oval i'1 neucrali=ir.r, t.1nk (F038): 7. 5 tons/yr solids in 
neutralizing tank influent 
5.6 tons/yr s·olids in 
neucralizine tank effluer.c -
1.9 tons/yr solids settling in 
neutralizing tank 

F03S sludge from neutrali:ing t.1nk cl~an out: (1.9 tons/yr solijs settline 
in tank) / (0.2 fraction of 
solids in tank sludge 12 ) - 9. 
tons/yr F038 sludge frcm 
neutralizine tank clean out 

Solids in FET influent ,_-aste:.·.1t,•r (7.5 cons/yr solids in FET effluent 
wbstewacer) / (1.0 · 0.5 fraction of 
solids settling based on 30 min. 9 

r~sidence time) - 15 tons/yr solids in 
influent •aste•ater 

Solids removal in FET (F03:): 1~ cons/yr solids in influent wastewater 
7.5 solids in FET effluPnt wastewater -
7.5 tons/yr solids settling in FET 



F037 sludge from FET clean out: (7.S tons/vr solids settling in FET) / 
(0.2 fraction of solids in FET sludge 10 ) -

37.5 tons/yr F037 sludge from FET clean 
out 

Oil in DAF float (K0!,8): (0. 7 tons/yr oil in API effluent) x (0.85 DAF 
oil rt'movnl efficiency) - 0.6 tons/yr 

Solids in DAF effluent wastewater: 2.8 tons/yr from API separator - (2.8 
tons/yr x 0.5 DAF solids removal eff.) -
I.!+ tons/yr 

Oil in D,\F dfluent 1.·astc:;acer: (0. 7 tons/yr) x (1 - 0.85 oil rerr.o•:al 
rff!cienc~) - 0.1 tons/yr 

Amount of F037 sludge from .rnnual r<·[!nrry so:er clean out (extrapolation 
bnse'1 on refineries with k .. o•TI scw1·r clL•,1n out quantities): 15 

Solids loading of refinery: (8 tons/yr K048 + 14 tons/vr KOSl)/ 
126,000 gallons/day - 0.0001746 

Sewer clean out a~ounc: 0.0001746 x 260 acres land area of 
r~finery x 143.7 tons/(yr/acre) (for 
Loi ids load_ng of 1.0 calculated fro~ 
,:1101.:n refinery) - 7 tons/yr 
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P037 A.JD P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility /1: 97 

D~ta source~ avnil~ble: 

Petroleum refinery ,·isits ·:olt::-,:;ir:: submission 

2 National Sur\'e:, of Ha=anlous '..:aste Treatment. Storage. Disposal, 
and Recycling F~cilities (TSDR sur\'ey) 

~ ~ational Sur\·ey of H~1:.1n.!ot!S 1,:aste · Generators 

Biennial report s:~te repo1·ti~g rcquire~ents 

C3liiornia haza~tous ~aste clat3 base 

2 Petroleum refinery data b,.r.c· (PRDB) 

Ko-migration pe:itions 

Comments fror:: t:le proposc·d rule 

Organic Toxicity Survey 

Basis for F037 nnd F038 ~aste esrirr.~tion: 

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

F037 -~d F038 ~nste estirr.ates: 

F037 (routine) • 3~1 tons/\'r 

F038 (routine) - 105 tons/yr 



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

Facility ii: 98 

Data sourC'es a\'ailnb!e: 

Petroleun:: r'=finery visi:s/volu:1:-ary St!brr.ission 

~ !\atio:;al Sur:e:, of Ha.::ardc,ur. 1 
...·aste Tre.Jt~ent, Stor.16,t?. Di.spos,11. 

hnd Recycling Facilities (TSDR survey) 

2 l\ational Survey of Hazardou!, ',.,'c3·,:..c Gener.1tors 

Biennial report/state reportir1g requir~ments 

C~lifornia ha=ardous ~ast~ clata base 

2 Peaoleu.-:: refi:cerv c!ata b.1:;,• (PP.DB) 

Ko-ttigration pe:i::c,ns 

Corr.r.1en:s froa, the prcpos~d rul~ 

Organic Toxicity Survey 

Basis for F037 a~d F033 ~aste estin.;1t!0:1: 

EPA used data frc:n the above ~ourcc:s bec3usr the refi:H'r-.· did not 
~rovJde more recent data. 

F037 and F038 ~asce es:i~ates: 

F037 (routine) - 4,896 tons/yr 



Pacili ty # 9 e 

Crude capacity: 220,000 barrcls/dav1 

Was::e~ater flo~: 1.08 million gnllo~s/dny2 
K -aste generation: 

K048 40,000 tons/vear (reported) 
KOSl: 176 tons/ycar2 

Assu.'t~::ions: 

4 4Facility Group 

FET sludge co~position (F037): 0 perc.,nt oil, 20 percent sol ids b\' 
weir,hc 10 · 

F037 corrposition: 65 percent 10 percent oil, and 25 perce:,t solids by 
,;.·eights 

F03S composition: 82 percent ""'<1 tC'r, 13 percent oi 1, and 5 percent solids by 
1.·e ight5 

K048 composition: S2 perce;.: ·...·,.. tc r, 13 percent oil, and 5 percent solids by 
weights 

K049 composition: 40 percent #1';1 ter. 1,8 percent oil. and 12 percent solids by 
·.·eigr.cs 

K05l compo!'ition: 65 percent ......., t ('l°. 15 perc<·nt oil, .ind 20 perce.n:: solids by 
.;,-eii;hc 5 

API separator so 1 ids re~oval •fflcicncy: SO percent6 
API separator oil removal efflcl,•ncy: 75 percent6 

DAF unit solids removal efficlpncv: 50 pcrcent6 
DAF unit oil remo•,ai efficiency: S5 perccnt6 
Oil in the AP! ski1r.1ting (to slop oi 1 syst<•m): 50 percents 
Solids settling in FET and mixlne, tank: 50 pcrcent9 

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 capacity6 

Es~ication: 

Solids in the API sludge (KOS!): (0.2 x 176 tons/yr) - 35.2 tons/yr 
Solids in the API ski=ing (n-moved as K049): (0.12 x 334 tons/yr) - 40.l 

cons/yr 
Solids removed in the AP! separator: 40.l tons/yr+ 35.2 tons/yr - 75.3 

tons/yr 
Solids in API influent wastewater: (75.3 tons/yr) / (0.5 API solids removal 

eff.) - 151 tons/yr 
Solids in AP! effluent wastewater: 151 cons/yr - 75.3 tons/yr - 75.3 tons/yr 
Quantity of A?I skim.~ing: (0.52 K049 water & solids content) x 334 

tons/yr) / (1.0 · 0.5 oil in AP! skimming) - 347 
tons/yr 

Oil in API skirt.~ing: 347 tons/yr x 0.5 - 174 tons/yr 
Oil in API sludge (K05l): (0. 15 x 176 tons/yr) - 26.4 tons/yr 
Oil removed in the AP! separator: 26.4 tons/yr+ 174 tons/yr - 200 tons/yr 
Oil in API in!luent wastewater: (200 tons/yr) / (0.75 API oil removal 

eff.) - 267 tons/yr 



Oil ln API effluent wascewatpr· ..'67 to:1s/vr - 200 tons/yr - 67 Lor.s/yr 

FET U2 influent solids: ~~- tons/yr 
FET 02 solids removed: 7 S tons/\'r x 0.; sol ids rPmo,·al - 37. 7 :ons/yr 
FET ~2 effluent solids: :~. tor1s/yr 37. 7 tons/yr - 37. 7 tons/yr 
FET F037 sludr,e: )1 ' :ens/yr/ 0 2 solids composi:ion - IS• 

tons/,·r F037 

FET fil effluent solids: 1', 1 tons/yr 
FET pl influent solids: l~l :ons/vr / (I · 0.5 solids r•moval) - 302 

t Ol\~ /yr 
FET #1 solids· rem,ved: )02 tons/yr x ll. solids removal - 151 tc~s/vr 
FCT F037 sludge: lSl tons/\'l' 0.2 solids compositicn - 7S5 

tons/\'r F037 

Solids removed in DAF: 37.7 :nns/vr influent x 0.5 solids removal efficiency 
- !8.n tons/yr 

OAF solids effluent: 37.7 rons/\'r - 18.9 tons/yr - 18.9 tons;,·r 
lil removed in DAF: 6; tons/vr influent x 0.S5 oil removal efficiency - 57 

tc;-:s 'vr 

DAF oil effluent: 6, · ,.: s/vr - 5 7 tons/vr - 10 tons/vr 

Mixing tank solids influen:: 18.Q tons/vr 
Mixing tank solids removed· 18. 0 :ons/vr x 0.5 solids removal - 9.~ :ocs/yr 
Mixing tan~ F037 r,encraced: 9.4 tons/yr solids removed/ 0.25 solids 

lrnction - 37.6 tons/yr F037 

Amo•mt of F037 sludge fros: annu,11 refinery se1.·er clean out (extra;,ol.Hion 
based on refineries with kno'•'n se1.·er clean out quantities): 15 

Solids loading of re:inrry: (40,000 tons/yr DAF float + 334 rans/yr 
K049 + 176 tons/yr K051) / 1.08 million 
r,allons/day - 0.0375 

SC"wcr clean out an.ou;it: 0.0375 x 733 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading 
of 1. 0 calculated from kno1.'T1 refinery) -
3950 tons/yr 



I 

~ 'FET I.AF ).{lXJ~ fo 

kD5"1 "'f; ~ ~ ~l)JJtj 
{, 

F0'.?.7 Fo37 Fo:?.~ ro~~ tf H-
kll~I 

KD-10. 



tHIW lflEFIN[nY "I IMST[Wf\TER) 

I 
I 

IIW tHr/\T F.X[HMJr,rn flUNOLE CLE/\NINGS) 
I 
I 

OEC/\NTEO WATER\ NH\,/ IF.FFLU[Nll TO tiPO[S
/\NO CLAIRFIED

' \ \IATERl OISCtil\f1G[ 

\ -- ..... \11\ST[II/\T[nEOU/\LI Z I\1 ION 
1111/ NHW NH\1/HII • • I TnE/\ TMENT NH\/ IO[W/\ H:HEO SI. uor,u 

PL/\NT ,----------•
NliW orrs, rE

I ,., I _,~--.---~I ---I /RCTINERY
H'~ ISPEN T CI\USTIC> I I H"'' •::~1,AT[REO SLL'OGF.> 

I I SEWEf"l 
OFFS! TE

I /SYSTEM 
I I 

NH\,/ ,nEF ,~irnv •2 IIAST(IIAlER> I I REUSE AS FUEL 

I 

(/) ,_, 
~ 

"' 

I;!''ln1 

7: 
(_) " '" -< ,,," "'1/1 

'n 

"··•·~ 
w 
w 
:n ,·~ 
I 

Cl z 
rn 
{j 

Pl 

t.i 
Pl 

t~ 

1_-, 
(/)., 
I) 

(J-, 

_t_1w_1_1_t1_G_H_p_H_>___,-1\_L_K_Y-L/\-T,-•-N--,Nli\.l 

PU\NT 
NEUTRALIZATION HW 

HW !LOW pH) 
!HIGH pl() 

.---~------, NI IW 

HW 
ACCUMULI\TION 

ltl 
CONTI\INU<S 

H\J 

OITSITE 

liW 

1111 ILO\I pill POL YM[R 

N[UTII/\L I ZA T!Ofl \
I 

• EX[MPl Ff10M 

l<CI!/\ f'CllMI fTltH; I 
0 

...._ 

o
f\.) 

,co 



1'() REF!NCflY SE\./ER 

lmn, 
fHICKCNING H\./ (THICKENED A.P.L SLUDGE> 

:mwr 
h)tJ,< !0 . ~-

I F9.A + F90 I
l CUr•JC: TANK I I T38 J N11W IWAl Em 

Or-FSJTE 
O!SPOS/\L 

,, 
Pl 

::. 
u, 
0 
z 
(/) 

n 
JJ 
I> 
>'. 
z 

:11 
"'m 
< m 
Vl 

<n r:, 
CI 
T> '" V, 
r· C:i 

z"' 
ITl 

7. %
C) pL,,, 

,, 
JJ 
0 
:' 
m 
7 
p 

~l) " 0 
~ 

"' z 
p 
:0 
z 
;--
z 
0 
en 
--i 

5TR/\INERS
:J••w 1s1.unr,r. rnoM 371/T-r llillL l'/\11hi.LLL . l/\NKS l ~ 

r,.f• .!. ::..cr•hf!i", 1on~)i 

~" rsrR:·~!~:::o t,.P.l. SLUY3;:> 
CFFS; r,: 

DECANTING 
50\./T 

~ HW 10!\F FLO!\T TANKS 3 & 

FROM TWO UNl TS> 

2 . 

4 . HI/ !FLOAT) 

THICKENING 
30WT 
HINK 5 

. 
If',{ 

l$LltJS€t 

. 
EOUALIZAllON 
!WT I T37 

TANKS 6 & 7 

+ TJO I 

( 
I ' 

( 
\ 

\ 
~ 
_J 

:0 
a 
:{ 

,, r, .- r:,, 
VICJ "' 1--

-1 -4 Vl If\
l•-, ,. ,-: -• ·u;::: • rri:,..

" 8 ; c., 7: 
w <n "' ;; 
w (."') - z -4 

C, ~~?2 
(;) :t::~F 

~ ~;::, (/) 
..... ~ C: 
n --4 o ::ti . :,:, r < 

f'Tl rr\ ftl 
,.,,, l> lf) -< 

.... --1 

HW 
NH\./ 

~ -· 0
["'10 .,.. 
z z 
-1 2 :x: 

~lf!W !',IATtfl 

TO REF INEflY SEWEfll FEFlf11C 
CllLOf°l!OE 

~ 

HI-I 

t 
CORE 8LO'-' 

I 

FIL 1RATE 

IOEl-.'ATEREO COM[llNE 0 
1\.1'.l. SEPAflATOH 

1> l> 
-U - N 

~~~ 
Z 0 
--i C1 0 

-~ 5i 

• EX[MPT FROM RCRA 
l)Y 265.l IC> (10) 

LIME 

PERMITTING 

. 

COAGUL/\TlON 
6311T 

TMJK fl 

. 
I 00-15 l 

FLY/'\SH 

r·m:ssuHE 
F!LTfl!\TION 
40WT 
TNJK 'l . 

1F-!l J 

SLUcJGE H\./ 
01\F FLOATI 

OFFSliC 
DISPOSAL 

f'lNO 

N 
I ,_ 

,_. 
r-
,__. 
..b. 
0) 
..b. 
N 

0 
:0 
l> 
,: l>-.,'" z z 

p m 
C) 

L. z 
;;,: n !'-1 
~ UJ 

:z 
p C 

....... , 
---.. 
0--

PRECO/\T I 
0 

f\.: 
0:: 

···-·-·- ···-- ____________, 



P037 Ah1l P038 WASTE CAPACITY A.~ALYSIS: 
DATA USE Ah1l TRACKING SHEET 

Facility ii: 99 

Data sot1rces availabl~: 

Petroleum refiner\" ·:t,.!ts/,·oluntary submission 

~ ~a::ional Sur,·ey of H:,z~1rdous 1.:ast"e Treatment, Storage, Disposal. 
and Recycling facilitl~s (TSDR sur~cv) 

~ :;ational Survey of H:1~ardous :.:ristc· G~nerators 

Bienr1i&l report/st.a:,, rc·porting requirements 

California hazardous waste data base 

~ Petroleum refiner:-· ·: .. • ., b;;se (PP-DB) 

No-migration peti:ivn~ 

Comments from the pror,or.ed rulf• 

Organic Toxicity Sur~•Y 

Basis for F037 and F038 waste rsti~atinn: 

EPA used data fro~ the above sources becau&e the refinery did not 
provide more recent data. 

F037 and f03B waste esti~ates: 

F037 (routine) - 16 tons/yr 

F038 (routine) - 71 tons/yr 

http:pror,or.ed


Facility # 9 9 

Crude capacity: 34,500 baee•l• ·dav 1 

~astewncer flow: 190,000 E•:lc~s:~av2 
K ~aste ce~eration: 

Asst!..-npt ions: 

24Facility Grau? 

FJ37 composition: 65 percer·.: 1.o.·arC>r. 10 percent oil. and 25 perct"•nt so!ics bv 
,.eight5 

F035 composition: 65 percer.: ...,. ., r<'r. 10 percent oil, and 25 percr·nt solids by 
,.e ighc5 

K048 corr.posi:ion: 82 perce~~ \,.,',1.tt'l". 13 percent oil, and 5 percc:;t solids by 
,.eight 5 

K0~9 corr.posi:ion: 40 peru"· ...., t ('f' ~8 percent oil, and 12 percont solids by 
,·e i ghc5 

KOSl composition: 65 percer.t \,; ;, ~ l' t' , 15 percent oil. and 20 percc-1:: solic!s by 
,,e ight5 

APl separator sofids remo,·a I 1·!ficiency: so pcrcent6 

A?I separator oil re:r.oYal E-[fic!cnc~•: 75 percent6 

lAF unit sol ids removal e!!iL ic>c..:v: so percent6 

lAF unit oil removal effici,nn· 85 percent6 

Oil in the APl skiir.rning (to -slop oil system): so percent 7 

Sl"p oil n,:toval sludge (l:D~~l ,,.1s 1:ot reported in the PROB; ho·.·ew,r, a K049 
generation rate of 52 tons,~r is Pstimated based on 1.38 metric tons/vr per 
1,000 b/sd of refinery c~r~cltve 

Estirr.ation: 

Solids in the API sludge (KO~!): (0.2 x 37 cons/yr) - 7.4 tens/yr 
Solids in the API skir.:."Cir.g (Hm<",·cd as K049): (0.12 x 52 tons/yr) 6.2 

tons/yr 
Solids re~o~ed in the API separ~:or: 7.4 tons/yr+ 6.2 tons/yr - 13.6 

tons/yr 
Solids in API influent wastewater: (13.6 tons/yr) / (0.5 API solids re~oval 

eff.) - 27.2 tons/yr 
Solids in AFI effluent was:ewatrr: 27.2 tons/yr • 13.6 tons/yr - 13.6 tons/yr 
Quantity of :\Pl skirrJning: (l~. 52 KOl,9 water & solids content) x 52 tons/yr) 

/ (1.0 - 0.5 oil in API skimming) - 54.1 tons/yr 
Oil in API skirrcning: s:, .1 tons/yr x 0. 5 - 27 tons/yr 
Oil in API sludge (K051): (0.lS x 37 tons/yr) - 5.6 tons/yr 
Oil removed in the API se;ar~tor: 5.6 tons/yr+ 27 tons/yr - 32.6 tons/yr 
Oil in API influent wastewa:t'r: (32.6 tons/yr) / (0.75 API oil· rerroval 

eff.) - 43.5 tons/yr 
Oil in AP! effluent ~aste~a:t'r: h3.5 tons/yr · 32.6 tons/yr - 10.9 tons/yr 

Solids ren:o·:ed in IAF: 13 '· tons,.',·r influent x 0. 5 solids removal efficiency 
- ~ ~ ,,,ns1 ::r 



IAr solids e fflt;erit: 13. 6 tor.s/~·r 6.8 tor:s/yr - 6.8 tons/Yr 
Oil rerr.o\'ed in IAF: 10. 0 tons ···.-r i r.fluent X 0.85 oil rerr.o·:a 1 efficiency -

9. 3 :ons,\'r 
IAF oil effluen:: 10.. (l :-or,:--. ·:r 9. 3 tons/,·r - l. 6 tons/vr 

Total solids+ oil r<·rr.o·:ec in 1.-\F: ~.3 tons/yr oil+ 6.8 tons/yr solids -
15. 1 tons/vr 

Total !AF float (F03S)i ( 0 .3 ton•-~r solids) / (0.13 solids co~position) -
7~.) tons.-.·r 

Since most F037 and F03S wasrrs ,xhihit the TC !or benzene. rofincrics that 
land dispose TC wastes also land disp~se F037 and F038 wastes. Because EP.-\ has 
not recci\~ed notification fro~ t!lis r<:fi~i\·l"~-: identifying lar.d•bascd units 
(e.g., surface in:poundrr,c-nts) ~1Ccf•ttir.;~ ::t ...·ly iCt:·ntificd TC \,:as::es, EPA assu.'r.CS 

~hat ~he surface i~pound~~nts ha\·r l1t·~r1 closed and tl1e functio:1s of the 
surface in:pounclrt:ents have ?:it•rn r.:r1l,1r,.-cl by tanks. EPA helic•\'C-s ::hat tunks 
replacing surface impou:1d..-:C'nts \.."o'..ild hr. clear:.ed out routinf'l:,' to rcn:ove 
accumuiated sludges ('-·hich nr~ c0"sid,·rcd rou:inely genera:,-d F037 and F038 
~astes). Based on infor~ation provit!~t1 in the TC qL1estionnairr. ~e estimated 
the quantity of ~astes genernt~d fro:~ tt1cse routine tank cleanouts to be on an 
average one-third as ~uch ~~: ~astes [l·r1crated from clcano\tt of Sllrface 
ir:poundmt-!nts. Calculations :<'r surf.-,ct· irnpounc!.rrc.-nt ~leanout (base:d op settling 
of solids in an irnpounci,:e:n:: th,,t 'lo.·.1~ c:!E:ar.ed au:: e,·ery fi,:e years on the 
a,·erage) and for tank clear.outs (b,-,.,-c! on the calculations for surface 
i~poundment cleanout) are prcsenterl t,l·low. 

Quantity of sludge generated fro::: ~i.•· ,.urface ir.:;,ound:nents that have been 
closed: 

So!ids re:noval in FEP (F037): (~ B tons/vr solids in influent 
wactcwate~) x (1.0 FEP solids removal 
L~~~d on settling time calculations 11 ) -

G.e tons/yr solids settling in FEP 
FC37 sludge fro~ FEP clean out: (~.3 tons/yr solids settling in FE?+ 1.6 

rons/yr oil settling in FEP) / (0.35 
fraction of solids & oil in FEP sludge 12 ) 

- 24 tons/yr F037 sludge from FEP clean 
out 

Quantity of sludge generated from tan~•: 

24 tons of surface im;,oun&:en: sludr.<· ;: 1/3 17 - 8 ton/yr of tank slud!;e. 

Mount of F037 sludge fros: annual re-finery sel.'er clean out (extrapolation 
based on refineries l.'ith k~o~n se~cr clean ou: quantities) : 15 

Solids loading of refiner\': (S2 tons/yr K049 + 37 tons/yr KOSl) / 
190,000 gallons/day - 4.68 x 10· 4 

Se~er clean out a:o~nt: 4.68 x 10' 4 x 113 acres land area of 
refinery x 1~3.7 tons/(yr/acre) (for 
sulids loading of 1.0 calculated from 
vnown refinery) - 7. 6 tons/yr 

http:c:!E:ar.ed
http:clear:.ed
http:assu.'r.CS




P037 M'D F038 WASTE CAPACITY ANALYSIS: 
DA7A USE AND TRAC~ING SHEET 

1cility ii: lGO 

1ra sources available: 

Petroleull! rcfir.cr:; ·::si:c;·:oluntary submission 

~ Sational Su~vey of E.;:ar,!outo \,,,'aste Treatn:ent. Storabe, Disposal, 
and Recycling Faci!i:ie, ITSDR sur~P~) 

California ha~ardot:.s ·..asr, d:ita base 

...1, Petroleu.12 reefinery C'.c·.1 1"1·.,· (PRDB) 

~o-migration petit:o~s 

Corr.reents from the pro;,o,.,.,I rule 

Organic Toxicity Su,:cv 

1sis for F037 and F038 ~as:e •••lm~rton: 

EPA used data fro~ the abo~r •ourccs because the refinery did not 
provide ~ore rEcent da~A. 

)37 and F038 ~ast~ ~stimates. 

F037 (routine) - 99 tens/yr 

http:Petroleu.12
http:rcfir.cr
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P037 AND P038 WASTE CAPACITY A.~ALYSIS: 
DATA USK AND TRACKING SHEET 

,cility i/· 101 

t~a sources available: 

Pe era lewn refinery v:.s i :s/vo 1uncary su!>rr.ission 

..1, :facional Survey of P.a::arclous \.:ast~ ,re a err.enc. Storage. Dispc.sal. 
and Recycling Facilities (TSDR survry) 

_2 National Survey of !,.,::ardous \.:.,see Generators 

Biennial report/state r~portlng re~uirerr.encs 

California hazardous ~aste data base 

--1, Petroleum refinery d.a:a bas,• (PRDB) 

No•migration petitions 

Comments from the proi::os,-d rule 

Organic Toxicity Survey 

,sis for F037 and F038 waste ~st!mation: 

EPA used data from the a~ove sources because the refinery did not 
provide more recent data. 

)37 and F038 waste estimates: 

F037 (routine) - 8,747 tons/yr 



Facility # 101 

Crude capacity: 185,000 barrels/dav1 

~aste~ater flow: 12.5 millicn &all~ns/day2 

K ~,see generation: 
K048: 29,402 tons/vear3 
K0.:.9: 2,482 tons/y~ar3 
K051: 11,720 tons/year3 

As5u.~otions: 

Facility Group 4 

K049 composition: 40 percent "atrr, 48 perc~nt oil, and 12 percent solids by 
'-eight5 

K051 cor.:position: 65 percent "acer, 15 i:,erccnt oil, ar.d 20 percent solids by 
1,•eight5 

A?I separator solids removal efficiency: 50 percenc6 

API s~parator oil removal efficiency: ;s ricrcent 6 

CPI separator solids removal efficiency: 70 ~crcent6 

CPI separator oil removal ef!:c!c~cy: SS percenc6 

OAF unit solids removal effic!cncy: 50 percen:6 

OAF unit oil removal efficiency: 85 percen:6 

FET solid rem0val efficiency: SO i:-crcent9 
Oil in the API skirr.rning (co slop oil system): 50 percenc7 

This :acility has a CPI separatcr but has been reporting CPI sludge as K051, 
which Is API sludge. For the purpose of this capacity analysis, the CPI 
sludge ls considered an F037 "astc. 

Estir.:ation: 

S0lids in the API sludge (K051): (0.2 x 11,720 cons/yr) - 2,344 tons/yr 
Sol ids in the API skimming (remo·:ed as K049): (0.12 x 2,482 tons/yr) - 298 

tons/yr 
Solids removed in the API separator: 2,344 cons/yr+ 298 tons/yr - 2.6.:.2 

tons/yr 
Solids in API influent wastewater: (2,642 tons/yr) / (0.5 API solids rer.:oval 

eff.) - 5,2S.:. tons/yr 
Solids in API effluent wastewater: 5,284 tons/yr - 2,642 tons/yr - 2,6.:.2 

tons/yr 
Quantity of API skimming: (0.52 K049 water & solids content) x 2,482 

tons/yr) / (1.0 - 0.5 oil in API skir.:ming) -
2,581 tons/yr 

Oil in API skimming: 2. 58 l tons/yr x O. 5 - 1,290 tons/yr 
Oil in API sludge (K051): (0.15 x 11,720 tons/yr) - l,75C tons/yr 
Oil reo:o-:ed in the API separator: 1, 758 tons/yr + l, 290 tons/yr - 3,048 

tons/yr 
Oil in A?l influent wastewater: 3,048 tons/yr) / (0.75 API oil removal 

eff.) - 4,064 t0ns/yr 
Oil in API effluent wastewater: 4,064 tons/yr - 3,0.:.8 tons/yr - 1,016 

tons/yr 



Solids in CPI influent waste~a:,r: 2,61,2 tons/yr 
tons/yr 

Solids in CPI effluent wasce~a:rr: 2,642 tons/yr • 1,849 tons/yr - 793 
tons/yr 

Oil in C?l influent waste~ater: 1.016 tor.s/yr 
Oil re~oved in the CPI separa:or. (1,016 cons/yr) x 0.85 - 864 tons/vr 
Oil in CPI effluent wastewater: 1,016 tons/yr 864 cons/yr - 152 :ons/yr 

C?l Solids & Oil total quani:v: 1,849 tons/vr + 864 tons/yr - 2,713 
tons/Yr 

CPI Sludge (F037): (2,7U,t<>ns/H) / 0.35 - 7,751 tons/yr 
DAF influent So lids: 791 tor.s;'vr 
DAF influer.t Oil: 152 :::ans/yr 
Oil in DAF float (f'.048): (l',2 tons/yr) x (0.85 D.-\F oil remo·..al 

•t!iclency) - 129 tons/yr 
Solids in DAF float (KO.'.,$): ( :<i) tons/yr) x (0. S DAF soi lids re:r:o·:al 

~!ficicncy) - 397 toes/yr 
Oil in OAF effluent wastewater: (152 tons/yr) x (l · 0.85 oil re:r:oval 

•fficiency) - 23 tons/yr 
Solids removal ~n FET (F037\· (]97 tons/yr solids in influent 

wastewater) x (0.S FET solids re:r:oval 
based on settling Ci:r:e calculatiocs) - 199 
tons/yr solids settling in FET 

Solids in FET effluent wastewatrr. (397 tons/yr solids in influent wastewater 
• 199 tons/yr solids settling in FET) -
199 tons/yr solids in effluent ~ascewater 

F037 •ludgc from FET clean out: (1~9 tons/yr sclids settling in FET) / 
(0.2 fraction of solids in FET slu~ge 10 ) -

993 Cons/yr F037 sludge from FET clean out 

Mount of r·o37 sludge frot:! a:--.nu.,l rc·fir.er:,· sp...,·er clean ouc (extrapolation 
based on refineries with knc·-"' ._,._.,,r clc•an out quantities): 15 

Soiids loading of reficerv (29,402 tons/yr K048 + 2,482 tons/vr K049 
+ 11,720 tons/yr K05l)/ 12.5 million 
gallons/day - 0.0035 

Se~er clean out amount: 0.0035 x 6 acres land area of refinery x 
143.7 tons/(yr/acre) (for solids loading 
of 1. 0 calculated from known refiner,·) - 3 
tons/yr 

http:rc�fir.er
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P037 Ah'D P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

facility !': 102 

Data sources available: 

Petroleum refinerv ·:!sits/voluntary subr.iission 

x Sational Sun·ey of il:iz.1rdous 1-·c,•;te Treat:r.ent, Stora5e, Disposal. 
and Recycling Facilities (TSO.< sur·.·ey) 

~ ~acional Survey of Ha:::irdous '-'1aste Generators 

Biennial report/state r~porting req~ireccnts 

California hazarcous w.1ste data base 

~ Petroleum refin•~:: dat.1 base (P?.D5) 

::o-~igration peti:!ons 

CocJI<2nts from the Froposcd rule 

Organic Toxicity Survey 

B2sis for f037 and F038 waste estimation: 

EPA used data from the above sources because the refinery did not 
provide more rec~nt d~t3. 

F037 and F038 waste estittat~s: 

F037 (routine) - 312 tons/yr 
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F037 ,._,-:, FC39 WASTE CAPACITY ANALYSIS: 
CA:A CSE M'D TRACKING SHEET 

Facilic:: ,, 101 

Da:a sources available: 

Petroleum refi:--,e:-·.- •:~--~: ... ·:oluntar~· st:b:::ission 

~ ~:acional Survey c: :l.,:f,r,~ ...,·.1s ·..::1~:t:· Treatrr.ent, Stor.1!;e, L~s;:os~!. 
and Recycling Fae,::,:,•. 115:JR sun·ey) 

~ :-Jational Sur\·ey cf H.,:.ud(,us ~·aste Ge~erators 

x Petroleum refir.c:··: .:.,: ., 1,.,,.p (P?.D!l) 

Organic Toxicity s~rvr~ 

Basis for F037 and F038 was:r r<t \1r1: :o~: 

EPA used data from ~!'".t: .,hn-.·<' sources because the refiner:; ::!id r.ot 
provide more rece~t ~~:., 

F037 and F038 waste est!~3=•• 

F037 (routine) - s.:.· tn~•.-vr 



Facility # 101 

1Crc'.:e cc:ip.ici ::;: !35.COO ba~~f:s ~ay 
~as:e~a::er f:o~. 12. ~~::~c~ ~al!o~s rl3~2 

0KO • ~: : . • 02 :o~s_-·vea:.- 3 

,.~-~ ~--S~ :ons.-y~ar3 

KOS:· ~l.~20 to~s:·year 3 

Fac~lity Group 4 

R0~3 co~position: ~O perce~: ~a:~r. ~S p~rcet~: sol:es b,· 
,,e ig!'.: 5 

K051 co~posi:io:,: 65 perccc: ~~:.r. 15 fercen: solies b:,· 
·.·eigh:5 

AP! sEparat0r soli~s re~o~al ~!!icicncy: :o FC:'Ct·r.:t 

API separator oil rec:o\·al e-:":"ici(·::c::: -5 percer.:: 6 

CPI separator solids rerr.o·:.:~ t !ficit.•r.cy: -o ~e:.-ce~::~ 

CPi separator oil recoval ~~[ici~~cy: .... ~erct.'r;:: 6 

DAF c~it solids :-~~oval efficiency· 50 perce:c:6 
DAF u~it oil re~o~~l effic~e~cy· S 5 perce:::6 

F- solid rerno~al efficie~cy: 50 percc:1: 9 

Oil i:, the AP! ski:i:r:iiro,; (to slop oil sys:c-:n': 50 perc£>:--.t 1 

:-his facility 1-.as a CPI se;,ar.1:or but has been re?ortin£, CPI sl.,.!df.e as K0jl. 
~hich is API slu~ge. For the p~trpose of this ca?acity anal~s~s. the CPI 
slc~ge is co~si~ered an FO3~ ~aste. 

Estirt.:ition: 

Solids in the AP! sludge (KOSl): (0.2 x 11.7:0 cons/yr) - 2,344 tons/yr 
Solies in the AP! skirr.,:ing (rerro..-ed· as K0.:.9): (0.12 x 2 ,4S2 tons/yr) - 293 

to:is;yr 
Soli~s re~oved in the API s~par~tor: 2.3~~ tc~s/yr + 298 tons/yr• 2.6~2 

tons/yr 
Solids in AP! influent was:e~ater: (2,642 .tons/yr) / (0.5 AP! solids re=oval 

eff.) - 5.2S4 cons/yr 
Solies ·in API effluent was:e~ater: 5.284 tons/yr - 2.642 tons/yr - 2.6-2 

tons/yr 
Quantity of APl skimn:ing: (0.52 K049 water & solids content) x 2,482 

tens/yr)/ (1.0 • 0.5 oil in API skirr.siirog) 
2,581 tons/yr 

Oil in AP! ski:r.-::irog: 2.581 tons/yr x 0.5 - 1.290 tons/yr 
Oil !n AP! sludge (KOS!): (0.15 x 11.720 tons/yr) - 1.758 :ons/vr 
Oi! re~oved in :he API separator: 1.758 tons/yr• 1,290 tons;yr - 3.04S 

tons/vr 
Oil i:, AP! influent wastewater· 3,043 tons/yr) / (0.75 AP! oil re~cval 

eff.) • 4,064 cons/vr 
0il in API effluerot wascewacer. 4,064 tons/yr - 3.048 tons/yr - 1.016 

:ons/vr 

http:ficit.�r.cy


Solids in CPI influent wast,w3:•r: 2,642 tons/yr 
tons/yr 

Solids in CPI effluent wastewa:~r· 2,642 tons/vr - 1,849 tons/yr - 793 
tons/yr 

Oil in CPI influent wastewa:,r: 1,016 tons/yr 
Oil removed in the CPI separa:0r: (1,016 tons/vr) x 0.85 - 864 tons/yr 
Oil in CPI effluent wastewa:,r: 1.016 tons/yr 864 tons/yr - 152 cons/vr 

CPI Solids & Oil total quan!cv 1,849 tons/yr+ 864 tons/yr - 2,7!3 
tons/yr 

CPI Sludge (F037): <2.~13 :c-ns,vr) / 0.35 - 7,751 tons/yr 
OAF influent Solids: 7-?3 :o:~s_:~·:· 
OAF influent Oil: 152 :ons yr 
Oil in OAF float (K048): 115l cons/vs. x (0 S5 OAF oil re~o~al 

,fficiencv) - 129 cons/yr 
Solids in OAF float (K04S): 1~n3 tons/yr) x (0,5 DAF soilids re:oval 

,fficicncy) - 397 tons/yr 
Oil in OAF effluent wastewa:•r (152 tons/yr) x (1 - 0.8~ oil removal 

efficiency) • 23 tons/vr 
Solids removal in FET (F037): (397 cons/yr solids in influent 

wastewater) x (0.5 FET solids removal 
bnsed on settlin~ tirr.c calculatio~s) - 199 
tons/vr solids settling in FET 

Solids in FET effluent vast,wac~r: (397 :ans/yr solids in influ~nt ~aste~ater 
- 1~9 •:.ons/yr solids settling in F::T) -
199 tons/yr solids in effluent wastewater 

F037 sludge from FET clean ouc: (1° 0 tons/yr solids settling in tET) / 
(0 2 fraction of solids in FET sludg2 10 ) -

9a3 tons/yr F037 sludge frcrn FET clean out 

All:o;..;nt of F037 sludge fro::, annual n°finer:,- sewer clean out (extr;;;,olation 
base".i on refineries with kno•"':": SlP••,'r Clenn out quantities): 15 

Solids loading of refinerv: (29,.'.02 tons/yr K048 + 2,.'.82 tons/yr K04.9 
+ 11.7~0 tons/yr K051)/ 12.5 ttillion 
ballons/day - 0.0035 

Sewer clean out amoun:: 0.0015 x 6 acres land area of reflnery x 
143.7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from kno,.-n refinery) - 3 
tons/yr 

http:29,.'.02
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility;/; 102 

Data sources available: 

Petroleu.T. refinery ·:ides/voluntary subs:ission 

v National Survey of H~:~rdous ~aste Treat~ent, Storage, Disposal, 
and Recycling Facilit:<·s (TSDR si:,•:cy) 

__.2::. :-.:acional Sur\·ey of Ha::.;)rdous '..;as:£• Generators 

Biennial report/st~t• rPporting rcquire"'ents 

California hazardous -~•te data base 

.2i Petrolew:, refiner:: c'.:sc:, base (PRDB) 

No-migration peti~ic~s 

Corr.rnen:s from the yrcr,o!-;<•d rule 

Organic Toxicit~ Sur~•y 

Basis for r037 and F03S waste ••cirn~tion: 

EPA used data from the abo~e sources because the refinery did not 
provide ~ore recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 312 tons/yr 



Facility # 102 

Cruce capacity: 78,947 b~rrf!s ct~v~ 
~astewatcr flow: 10, 00() g.:-1 l :o~~::. l~~-,,·2 

Assu.~ot ions: 

Facility Group 44 

F03/ composition: 65 pcrcen: ~n:~r. 10 percent oil. and 25 percent sn:ics bv 
1cdr,ht5 

F038 composition: 65 pcrcon: ~J:,r. !O fCeccnc oil. and 25 p~rccnc solids b~ 
;.·c i ~ht 5 

K048 composition: 82 perc~~: ~~:~~- 13 percent oil, and 5 percc~t solids b~ 
we ir,hc 5 

K0~9 composition: 40 percenr ~-~=~r. ~5 p~rcent oil, a~d 12 p~rcen: solids bv 
1.1e i r,ht 5 

K051 composition: 65 pcrcec.: •.-3:,,:·. 15 perce:,t oil. and 20 r,'rce:1c solids b:,-
1.1rii;hc5 

CPI separator solids rcmo·: , i:"ici,-r.cy: 70 percEnt.6 

CPI separator oil re1noval c!~icif~~y: S 5 perccnt6 

Oil in the CPI skimmin1; (co sl<>? oil s,·ster::): 50 ;,erccnt7 

Slop oil rc~o9al ·sludr,c (KJ-'' ~~• ~~c reported in the PROB: ho~•~•r. a K049 
generation rate of 53 t0~s:~: ~:: ,~:i~~~~d bnsed o~ 1.38 rretric :Gns,·~•r per 
1,000 b/sd of refinery ca~a~!:v! 

CPI sludge ~as not reported ~=~ :!~~ r~:s: ho~evcr, a slud~e ~cn~ra~ion r~:e of 
84 cons/yr is estimated base~~" : 5S ~•cric co~s/~r per 1.000 b/sd o! 
refinery capacicy8 

Estimation: 

Artount of F037 sludge fro:: :,::::·.,.,: :·a-:incry se·.·er clean out (excrapolacio:, 
based on refineries \.:ith k.~c·--:1 ~i.··•.-t··r clean out q"Jantities): 15 

Solies loading cf ref:~c<V (53 tons/yr KC~?+ 84 tons/yr CPI sl~c!ge) 
/ 10.000 i;allo:1s/day - 0.0137 

Sewer clean out amoc~t· 0.0137 x 116 acres land area of refinery x 
1~3.7 cons/(y~/acre) (for solids loading 
of 1.0 calculated from kno,;n refir.ery) -
228 tons/y~ 

http:i:"ici,-r.cy
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P037 AND PC38 WASTE CAPACITY .A.~ALYSIS: 
DATA USE M"D TRACKING SHEET 

Facility ,; 103 

Data sources available: 

Petroleum refinery ·::sits, ·:oluntary sub:r.issicn 

~ ~;ational Survey of Ha.:ardous '..:aste Treat:r.ent. Storage, Di~posal. 
anC Recycling Facilities (:SDR sur~ry) 

~ ~ational Survey of H::.::.1:-do..;s t..:astt' G~nerators 

Biennial report/state roporting require:r.ents 

California ha~ardous ~Jste data base 

_,i Petroleum refinen· c.:ca base (PRO!',) 

No-migration petitio~s 

Comments from the prc;,csc·c! rule 

Organic Toxicity Surcey 

Sasis for F037 and F038 ~aste es:i:r.~tion: 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 175 tons/yr 



F037 Al,D F038 WASTE CAPACITY ANALYSIS: 
DATA USE M"D TRACKING SHEET 

·acility /1: 104 

iata sources available: 

Petroleum refiner:, ·:isicr.j,·oluntary subir.ission 

..1!. !-ationa'l Sun·ey of H~=ardous 1.'aste Treatment, Storai;e, Disposal, 
and Rccyclini; Facilities (TSDR survpy) 

~ National Sur~·ey of Ea.:c1rctous \;astc Generators 

Biennial report/state ~•porting requirc~ents 

California ha=ardo~s ~~see data base 

..1!. Petroleum refinery d~:~ b,"e (PRDB) 

~o-~igration petit:o~s 

Comments from the pro;,os,·d rule 

Organic Toxicity Su:--.·e:,· 

,asis for F037 and F038 ~asce estimation: 

EPA used data from the abo~c sources because the refinery did not 
provide more recent Ca:a. 

'037 and F038 ~aste esti~aces: 

F037 (routine) - 3,307 tons/yr 



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

Facility fi: 105 

Data sources available: 

Pctrolewn refinery ,•isits/·:oluntary subrr.ission 

::;_ Nar.ional Sur\'ey of Ha=,1rdrrnr, l.'.istP Treatment, Storage, Disposal. 
and Recycling Faciliti~s (TS!)R st:~"e:,) 

~ ~ational Survey of P..'.'i:!,1rdous 1 
...·aste Ccnerator5 

Biennial report/state r•porting requircrr.ents 

California hazardous wast~ data base 

x Petrolewn refinery c..-.t.1 h.1:.1• (PP.DB) 

No-migration petitions 

Con~ents from the propos•d rulr 

Organic Toxicity Surw·:, 

Basis for F037 a\ld F033 ,;as·e ~st!m:ot!nn: 

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

F037 and F038 '-'&Ste estirr.ates: 

F037 (routine) - 1,302 cons/yr 

F038 (routine) - 43 tons/yr 



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

Facilicy ij; 106 

Da~a sotirccs available: 

Pecroleum refiner:, ·:!s::s ,·0luntary subrr.ission 

~ Sational Sur,·cy of ~-:~-.:.\rd~---..1s '.,,"aste Treatrr:ent, Storaf;e. Dispos..:il. 
and Recvcling Facil!:!rs ,7SDR sur~cy) 

Biennial report/sta:,e rq•,s:·ting rtcpirer.,ents 

California hazardous .·.,~:c data base 

2 Pecroleum refiner:, c,:., h.,s,' (PROS) 

~o-migration petit: ·s 

Co!?'ments from the F''?~•ed rul~ 

Oq;anic Toxicity Su:-:e\' 

Basis for F037 and F038 ~as:, .,:!:~:ion: 

EPA used d~ta from the ~~ave sources because the refinerv did not 
provide more rece11t da:~. 

F037 and F038 ~aste estiwa:es. 

F037 (routine) - 71 co~s:vr 



Facility # 106 

Crude capacicy: 31,500 barrels/dav 1 

l.'aste.;ater flow: 64,000 gallcns/da~2 

K .-aste generacion: 
K048: 124 cons/ye.;.r2 
K049: !.S tons/year2 

K051: ;6 tons/year2 

Assu.T2t ions: 

24Facility Group 

Clarification sludge co,rpos!tion (F037): 20 percent solids by weight5 

F037 composition: 65 percenc ,,atcr, 10 percenc oil, ,md 25 percent solids bv 
1.·e ighc5 

K048 corr.posicion: 82 percent ~acer, 13 percenc oil, and 5 percent solids by 
.-e ighc5 

K049 cocposicion: 40 percent ~acer, 48 percenc oil, and 12 pcrcPnt solids by 
·.e igh c5 

KOSl composicion: 65 percent ~~t~r. 15 percenc oil, and 20 percent solids by 
1.·e ir,ht5 

AFI separator solids removal efficiency: 50 percent 6 

API separator oil removal efficiency: 75 percenc6 

DAF unic solids removal efficiEncy: 50 pcrccnt6 

DhF unit oil removal efficiencv: 85 percent6 

Clarific•tion tank solids remc~al efficiency: 25 percent9 

Clarification tank 011 removal efficiency: 0 perccnt9 

Oil in the API ski1r."ning (to slop oil syscerr.): 50 percenc7 

Estin:ation: 

Clarificaci·on c,mk influent solids: 10 5 cons/yr 
Clarification cank solids removed: 10.5 tons/yr x 0.25 solids removal - 2.65 

tons/yr 
Sludge from clarification tanks cancain an average of 20 percent solids 10 : 

cherefore, the F037 ...-aste vol=e accumulacing in the basin is estimated a: 
(2.65 tons/yr) / (0.20) - 13 tons/yr. 

AJtour.t of F037 sludge from ar.nu.11 refinery se1.·er clean out (extrapolation 
based on refineries with kno1.-n se...-er clean out quancicies): 15 

Solids loading pf r~fir.erv: (124 cons/yr K048 + 48 cons/yr K049 + 76 
cons/yr K051) / 2 million gallons/day -
0.0039 

Sc~er clean out a~ount: 0.0039 x 104 acres land area of refinery x 
143.7 cons/(vr/acre) (for solids loading 
of 1.0 calcu'tat 

0 

ed from kno,m refinery) -
57.9 ton7/yr 

http:ar.nu.11
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P037 M-:J P038 WASTE CAPACITY A.~ALYSIS: 
CATA USE All'D TRACKING SHEET 

Da:a so~rces available: 

~ ~atio:1al Sur·:e:; of H.i::~rCous ~·as:.e Trea:rr.~r.:.. S:oragc, D:.sFcs~:. 
a~d ~ecycling Fac~l~ties (TSDR sur~~y) 

x ~:.1tior.al Sur·~·ey o: P..1;:ardot1s ~·.1s:• Ce-!-:<•r-r..:.ors 

California hazardous ~aste rla:.a b~se 

_.E. Petroleu:n refiner:, cata base (??,Jc.; 

:,.·o•r.,ig;ration petit:· :,s 

Conu!'!er.ts fro:r: the pnipose-C rule 

Orsanic Toxici:.y Sur~ey 

Basis for F037 and F038 ~aste esticat!on: 

EPA used data f~ox the above sources because the refinery d!d not 
provide reore recent data 

F037 and F038 ~aste estireates· 

F037 (ro~cine) - 8 tons;yr 

F038 (routine) - 56 tons/~r 

http:Conu!'!er.ts
http:1tior.al


Facility # 107 

Cruc!e capacity: 32,000 barrels/day1 

~ast~•ater flo~: .:.10,000 gallons/day2 
K waste generation: 

F03S: 64 tons/vear (reported) 
KOS!: 2 tons/y~arZ 

As su.;,C". ".:ions : 

54Facility Group 

F037 con:position: 65 percent ._.ater, 10 percent oil. .'.ind 25 percer.:: solids by 
,,eight5 

F038 corr.position: 82 percent ·.,:ater, 13 percent oil. a:-,d 5 percent solids by 
we ight5 

K0.:.8 Lo:rposition: 82 percer.: ·.·acer, 13 pe rce:it oil. ,1:--,d 5 iJercent solids by 
"'eighc5 

K0!-9 corrposition: 40 percent \,;acer, 48 rercent oi I. anc! 12 perce:it solic!s l:v 
"'·eighc5 

K051 cor.-:pos it ion: 65 percent ...-ater, 15 percent oil. .1nd 20 percen:: sol ids by 
"'eight5 

API separator so 1ids ren:oval efficiency: 50 percent6 

API separator oil removal efficiency: 75 pe~cenr.6 

IAF u:,it solids rerr.o,·a 1 efficiency: so rerce:-,t6 

IAF l!nit oil ren:o,·a 1 efficiency: S5 per-ce:-.t 6 

Oil in the Al'I skimming (to slrip oil svscer,,): 50 rercent 7 

Slop oil removal sludge (K049) was not reported in the PROB; however, a K0.:.9 
generation rate of 49 tons/yr is estirr.ated based on 1.38 rr.etric tons/yr per 
1,000 b/sd of refinery capacity9 

Estio:ation: 

Solies in the AP! sludge (K051): (0.2 x 2 tons/yr) • 0.4 tons/yr 
Solids in the AP! skimming (Hmoved as KOl,9): (0 .12 x 49 tons/yr) 5. 9 

tons/yr 
Solids removed in the API separator: 5.9 tonsiyr + 0.4 tons/yr - 6.3 

tons/yr 
Solids in AP! influent wastevater: (6.3 tons/yr) / (0.5 AP! solids removal 

eff.) • 12.6 tons/yr 
Solids in AP! effluent wastev,1ter: 12.6 cons/yr • 6.3 tons/yr - 6.3 tons/vr 
Quantity of AP! skir.-,r.,ing:. (0. 52 KOl,9 "'acer & solids content) x 49 tons/;·r) 

/ (1.0 - 0.5 oil in AP! skir.-.r.ing) - 51 tons/yr 
Oil in AP! skir.-.'1ling: 51 tons/yr x 0.5 • 25.5 tons/yr 
Oil in API sludge (K051): (0.15 x 2 tons/yr) - 0.3 tons/yr 
Oil removed in the AP! separator: 0.3 tons/yr+ 25.5 tons/yr - 25.8 tons/yr 
Oil in AP! influent "'aste...,ater: (25.8 tons/yr) / (0.75 AP! oil removal 

eff.) - 34.4 tons/yr 
Oil in AP! effluent wastewater: 34.~ cons/yr • 25.8 cons/yr - 8.6 tons/yr 

http:per-ce:-.t6


Solids r~~oved in IAF: 6.3 :ons vr i~!luenc x 0.5 solids r0rro~al efficiency -
3.~ :rr.s.·;r 

!AF solids effluent: 6.2 :o~s -~r - 3.2 tons.!yr - 3.1 tons/yr 
0'' remo~ed in !AF: B.6 :~t~s. vr i~flt1e~t X o~ss oil re~o~al ~ffic!e~cv -

7. 3 :cns-::r 
IAF oil ~!fluent: B.6 co~• • 7.3 cons/vr - 1.3 tons/vr 
!AF float (F033): (7.3 :o~~ -~: oil ) / 0. 3 solids & oil co~posi:!o~ in 

F03S - ~~ } :ct1s/yr 

Since most F037 and F036 ~as:~s ~~~~~i: th0 7C for ben=enc, ret1~rr1?s :!:~~ 
land disp0sp TC ~aste:s 3lso l~r:~ ii~ro~P F037 and F038 ~~st~s Si-~ause E?A has 
not rt:cri·:<•d notification fro:;. :-·~~i~ :-t·fir:c:-~· !c!e::;:::i fyir:g L·ir,d-b<istC ..;:~:.:s 
(e.g., surL1ce irrpour.C..:re:r.:s·1 .1c:,•;':::-:[ r·~·..;l:: iCe:1:ified TC ·..·.:,!::c-s, EP..; 2ssa:~r:~, 
cha::- the· Sli!"face in:pot:nG!-:e:n:s h..-,-.·t· :..(-, ~: ~cscd s::d the fur.ctinr.-; of d·.i' 
Sl!!"f;,cc impoundments ha\·e t)e-rr, !"tfl~crc~ :;·: ::.:;nks. EPA bc-lievf'~ ::~:at t.:i:-:.~:s 
replacin& surface ir.ipou~C-.':.e~::!=: ·.,:,·.:!,: ~r· clc-.111e:d 0~1t routin(:l~; to re~o.,·e 
acc~~ulntcd sludges (~hich ar~· c~::~i~£·:-~d ro:1ti~ely gen0r~r~C f0~7 .:;1~~ F03S 
~astcs). 83scd on inforcation 1~:-~~-i~~d in t!1f :c ~uestionn~ire:. ~c es:~~ated 
the quantity of ~astcs gener~:~~ ~~~~ ~h~se rn~ti~e tank cl~~~o~t5 to~~ on ~n 
average one-third as ~uch as ~.1s:~~ £(·~crated ~re~ clcanottt cf st1rface 
i~poundm~nts. Calculatior~ for s:::·fi:~~ i~poun~~e~r cleanout (~~s~d on settling 
of solids in an impound.."'r.e::·.: ~!1.--it ·,,;:~,~ cle:.:;nt'd er~:: c\·ery five ::c-.-:rs on t":--.e 
aver2ge) and for tank clea~outs \h~~{•<! o:, t~c ca:culations for s~1rfa(P 
ir:?ot:.ndrr.~nt cleanout) are presc-r-.:<'C ~f·lo•..; 

tqualL~.1tion basin vc-1 1.1:te: 1: ... l C'J. ft. 
Flow• ~00,000 gallons/day - Sl.-~~ c~: ft./d,5:,-
Hydra~lic r~cencion tlrre (HRTl: 1:~.000 cu.fc. / 53,480 cu !c./d3~ - 2.3 

~~~s - 55.6 hours 

Settlint, calc;ulations sho•..,· th.1t ~::c ::?,i is s'..lfficient for co,·:Tlt:t.e se::ling of 
solids and rerroval of oil. 

So!ids and oil settling in basin 3.1 ccn•/~r solids + 1.1 cons/yr o!l - 4.4 

Drag-out sludbe from basir.s a:~<! i::;-,,:-;J:H:!...';.ents cor.tain an aver.:it:e of 6) ~erccnt 
\.:a:er 13 ; therefore, the F037 ·..·~1s::,, ·:'J:u.::-c accu::-:'...llati.ng in the basin is 
escirrated a: (4.4 tons/yr) / 11 - G ~Sl - 12.6 tons/yr. 

Quanti:y of sludge generated !ro~ tank•: 

12.6 tons of surface ia:;,ound,,.cn: si·,d1:e x 1/3 17 - !..2 ton/y, of tar:k s)c,dge. 

Amcunt of F037 sludge fro:: a:-.~-..1a: r(•[ :r.cry se·...·er c!ean out ,.extrapolation 
based on refineries ....-irh k:ic·..-:-1 s,·..,:<:r clc-ac out c;u2.ntities): 15 

http:ia:;,ound,,.cn


Solids loading of refinery 149 tons/yr K049 + 2 tons/yr K051 + G~ 
:ons/yr F038)/ 400,000 gallons/da~ -
0.0002875 . 

Se~er clean o~t arnou~t: 0.0002875 x 107 acres land area of 
refinery x 1~3.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated f,o~ 
lrno,m refinery) - 4.:. tons/yr 
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F037 A!,-:J P038 WASTE CAPACITY ANALYSIS: 
CA7A OS£ AA"D TRACKING SHEET 

Facilicy d: 103 

Data sourct·s AvailablP: 

P(:troleu.'Tl refiner:: • .·isits;voluntc,ry subrr.ission 

~ Sational Survey of H:,:::,rc!:,:..;.s '..:,1ste Treat~cr.t, Storage. DisFos~!. 
and Recycling Faci:!:!•• 1TSDR survey) 

~ S.1t:ior.al Survey o: Ec1::~1rC:cu:. "°'·~1si:e> Gc>nerator~ 

Bi~nnial report/st~:e r~~o1·cing ~t•i~~ire~e>nts 

California hazardc~s ~.,~tt· d~i:a b3sc 

Petrolew:, refiner:: cc.:., !..a,;c- (PRDB) 

~o-~igration peti::cn~ 

Co:r.i,encs fro:n the ;:ro;,o,.,.d rul" 

Organic Toxicity s~r~.-·: 

2 

Basis for F037 and F038 ,,as:e ,•,::,:.. ,rioi,: 

EPA used data from :~e ~~o~e ~ou:·ces because tl1e rcfinPry did ~o: 
provide rnore recent ~~:a 

F03i and FO,S ~aste estirra:es: 

F037 (routine) - 995 :o~s/vr 

http:S.1t:ior.al


Facility # 108 

Crude capacity: ~.500 barre:s;ddv 1 

~astewater flow: 10.000 ga1:~:;~ ~.,v2 
K ~as:e ge~eration: 

Asst:!t::itions: 

Facility Group 64 

F037 composition: 65 rerce,-,,: 10 percent oil, and 25 percent solids by 
,,eir,ht 5 

K048 co~position: S2 percer.t oil, and S percent solids !Jy 
•~·cibht5 

K0~9 co~position: 40 perce~r -S percent 6il, and 12 percent solids bv 
t..:~ i £;h: 5 

KOS! composition: 65 percen: 15 pcrcen: oil, and 20 percent solids by 
·.·eir.hc5 

O~S solids ren:oval efficienc~ :o uercent6 

O~S oil ren:oval efficiency 75 ~erccnt6 

O" i:1 the Oi;S skirr.rninb (tc ~ .,,;:, c,i ! sys:er.i): 50 percen:7 

Slop oil rexo~al sludge c~:c .. ~ ~.,~ 110: r~portP<l in the PROB: ho~ever. a }:0~9 
generation rate of 7 tons/~r is ,·s:i~3ted based on 1.38 ~etric tons_ly~ per 
1,000 b/sd of refinery c.1r,~c:::,--' 

o~s separator sludge ~as no~ r~r,,r:(J in the PROB; ho~ever: a o~s S1~C£e 

generation rate of 11 tons/y= it r~:i~~ted based on 2.2 metric to~s/y~ per 
1,000 b/sd of refinery capac!cv! 

Estir::ation: 

Solids removed in O~S: 11 t0~s:vr x 0.25 C~S sludge solids fraction 
2 .. t <.'r.s,:yr 

Solies influent co O~S. 2 · t011s_!yr / (0.5 O~S solids rerroval 
•!f!ciency) - 5.4 tons/yr 

Solies effluent from O~S: I~ :0ns/yr influent • 2.7 tons/yr re~oved - 2.7 
~ 11:~~ 'vr effluent 

Q-.iant i cv of o·.;s skirr.rning: •0 ~: K0~9 water & solids content) x 6.8 
t0ns,\"l") / (1.0 • 0.5 oil in O\.."S skirr.11ing) - 7.1 
: On!-- .'\"r 

Oil in o~s skirr~in~: ; I :ans/vr x 0.5 3.6 tons/yr 
Oil in O~S sludge (F037): ,J l x 2.7 tons/yr solids) / (0.25 solids 

rc·:::,,:,t) - 1. l tons/yr· 
Oil re~oved in O~S: : I tons/yr+ 3.6 tons/yr - 4.7 tons/yr 
Oil influent co G~S· • : :ens/yr oil rerroved / (0.75 O~S oil re~oval 

•:f(cirncy) - 6.3 tons/yr 
O~l effluent fro~ O~S: ~ l :ans/yr • 4.7 tons/yr - 1.6 cons/yr 
Total oil & solids rerrove~ i~ ~~S. ~- 7 tons/yr oil+ 2.7 tons/vr solids - 7.4 

::or.s/y:-
Total F037 sludte fro~ D~S: :ons/vr solids) / 0.25 solids and oil 

r0~c0sition - 10.9 tons/yr F037 generated 



Since most F037 and F038 ~asces ~xhibit the TC for benzene, refineries :ha: 
land dispose TC wastes also land dispose F037 and F03S wastes. Because E?A has 
not received notification fro: chis refinery identifying land-based units 
(e.g .. surface ir::pour,drnents) acc<•r,ting ne·.·ly identified TC wastes, EPA ass>..io,es 
::hat ;:he surface i=npounc!rr.er.ts h.1·:c: been clo.sed ar:d the functions of tte 
surface ir.,pound::,e:,ts have bec·:o rq,lnced by tanks. EPA believes that t,snks 
replacir.g surface im?cundmer.::s ·.:ould be cleaned ou~ routinely to re~o·.:e 
accwtulated sludges (~hich are considered routinelv generated f037 and F03S 
wastes). Based on inforrnatio~ pro~ided in the TC qu~stionnaire, ~e esti~ated 
the quantity of wastes genera:od from these routine tank clear.cuts to be o:o an 
average one-third as ~uch as ~a5t~s gcnera·~d fro~ cleanout of st1rface 
impound:rcnts. Calculations for ,;urf ace ir.,,ou:td:rent c leanout (based on sec: ling 
of solids in an irr.poundrr.ent ~h.it •..:;1!i cleaned out e\·ery five years on the 
avera~e) and for tank cleanou:s_(based on the calcula:ions fo~ surface 
in:;,our.c!:cent c leanout) are presented bd o•,;. 

Quantitv of sludge generated fror:. the surface ir.'.po-..:r.d.:;.C'nts tt-.at ho·~·~ bt2en 
closed: 

Amo·..:.nt of F \w'as~e sludge fro::. 'Jp5trc•;1m surface ir.:pounc:!:;t-nt: 

i.5. 738 sq. ft area of the surf.ice irr;,oundmc:,C x 2 ft depth of the 
sludge 14 x 63 lb/cu.ft density of the sludge - 5,762,988 lb - 2.881 :ens 

Do~-nstream surface irr.poun~T.f~:: 
SI influent solids: 2.7 tors/~r 
SI influent oil: 1.6 :ons/yr 
Area of SI: 3.82 acres 
Volume of SI: 3.82 acres x 20 feet de?th x 3.205 x 105 gal per acre-foot -

24.9 million gallons 
(assw::es a 20 foot average der:h of SI) 

Hydraulic residence time: 24.9 n:illion gallons/ 0.01 million gallons/day 
- 2400 days 

Settling calculations she~ cha: tho 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/yr 

Drag-out sludge from basins and lr.,poundments contain an average of 65 percent 
1'ater13 therefore, the F037 -·aste '/Olume accumulating in the basin is 
estin:aced at (4.3 tons/yr) / (l - 0.65)- 12.3 tons/yr. 

Quancicv of sludge generated from tanks: 

2,946 Cons of surface impou:.d.-rent sludge x 1/317 - 982 ton/yr of tank sludge. 

Amour,c of F037 sludge from an:ou.11 refinery se,.-er clean out (extra;,olation 
based on refineries ,.ith kno·.-;-, se·.-er cle;;n cue quantities): 15 

Solids loading of refinery: ( 7 tons/yr K0~9 + 0.9 tons/yr O~S 
sludge)/ 10,000 gallons/day - 0.00179 

http:an:ou.11
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Se~er clean out amoun:· 0.00179 x 13 acres land area of refi~er¥ x 
ton~/(yr/acre) (for solids loading of 1.0 

tons/yr 
r.1lculated fro::: kno"•'Tl refinery) - 3. 3 
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F037 AND F03B WASTE CAPACITY ANALYSIS: 
DATA OS£ AND TRACKING SHEET 

Facility#: 109 

Data sources av3ilable: 

Petroleu.-r. refinfry \ 0 isi~:;/•:ol•.1ntar_·: subrr.ission 

2 ~ation.11 Sur\"ey of H.1:;,rc!ou~. ·,,.·;,s:'-- Trc;ltrr.£>r~t. Storaee. Disrosal. 
and Recvcling Faciliti•• rTSDR. sur~~y) 

2 ~ational Survey of H..1.;,,rdou~ ~·.-,stc Ge:r.crators 

Biennial report/st~:~ r•·;1orting r~qt1irc~r~~s 

California hazardo~: ~~stc c!;1ta b~se 

~ Petroleu.i, refil'.ery ,i.,::i base /FR.DB) 

Comrncn~s from the proro:-..,-<l r~:lc· 

Organic Toxicity Sur~~y 

Basis for F037 and F038 waste es:!~atinn· 

EPA used data from the abov~ sourc~• becnuse the refinery did not 
provide more recent d~ta. 

F037 and F038 ~aste estimates. 

F037 (routine) - 44,360 tons/yr 

http:ation.11


F037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE Al,"ll TRACKING SHEET 

'acility //: 110 

)ata sources a~ailable: 

Petroleuro refinery ..-islts/,·oluntar:, submissiun 

~ National Survey of H.:i:nrdous \.:astl· Treatrr.ent, Storabe, Disposal. 
and Recycling Facilicies (TSDR suc~ev) 

~ National Survey of P..1:ardous \..'aste Generators 

Riennial report/sra:~ reporting requirements 

California hazardous ~~ste data base 

~ PctrolelL"TI refinery :..,:.1 base (PRDB) 

Con:rnents from the i::roposed rule 

~ Organic Toxic icy Sur·:~y 

Iasis for F037 and F038 waste ••ri~3tion: 

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

'037 and F038 ~aste estimates: 

F037 (routine) - 15.9,~ tons/yr 

F037 (surface impoundi:en:s) - 1,000 tons (7/92 12/92) 

F037 (surface impounde=nts) - 1,000 tons (1/93 12/93) 

F037 (surface irnpound:tencs) - 500 tons (l/94 • 6/94) 



Facility # 110 

Crude capucity: 115. 000 barr,· l ·, ',Lw 1 

~astewat,r flo~: 930.000 gallon, d~vZ 
K was:e frr:eration: 

KO:.S: ·•,: 0 , tons/vear 3 

K05i .!- •. SlS ::or.siyear3 

Assur.-ptions: 

14Facility Group 

F037 compo•ition: 65 percent wa:rr. 10 pe:· c.ent oil, ,1nd 25 percent solids h·: 
1,eight5 

K048 con:position: 82 percent·.,,:,•:·. 13 percent oi 1. and 5 percent. solids bv 
1,ei1:,ht5 

K0~9 corrposltion: 40 percent ~a:rr. ~s percent oil. and 12 pe:·cenc solic!s b:, 
•·eight5 

KG51 co:r.position: 65 percent ·.,,:,•r. 15 percent oil, and 20 percent solids by 
,;.;eight5 

API separ.1tor solids rer.-.o·:c: !! lcirnc:: 50 pcrccr.t 6 

APi separator oil removal e!'.:cirncv· 75 pcrcent 6 

DAF unit solids removal effic:<·nr,·: 50 pcrccnt6 

DAF unit oil rer.-oval effici•nc~ 85 perccnt 6 

Estin:aUon: 

Drag-out sludge from basins and !r:;·,,,:nc\:oents contain an average of 65 percent 
water: thcl"cfor£ the F037 \,:astt· v<'h~::-t" acc'..!.Tulating in the basin is esti~ated 
at (3971 tons/yr) / (l · 0.65\ - l: '--~ tons/yr. 

Ai:;ount of F •·aste sludi;e fro:::: u;,scre.1,:, surface irr.poundmrnt: 

1,307 sq.ft area of the s\lrf.h:t> impound:tent * 2 ft depth of the sludge* 
63 lb/cu.ft density of th• sludge - 164,682 lb - 82 tons 

Amount of F037 sludge froc: a:-:,o·Jal refinery se.·er clean out (extrapolation 
based on rrfineries with kno· • .i <r .. ·<'r clean out quantities): lO 

Solids loading of refi:-:erv. ,0.193 tons/yr K048 + 24,818 tons/yr K051) 
! 030.000 gallons/day 0.0366 

s~wcr clean nut amount: 0.0366 x 871 acres land area of refinery x 
1~3.7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from kno·.-n refiner::) -
~. S 77 tons/yr 

EFA received recent infur=n:!on about this facility in che Organic IC 
Questionnaire. Based on this info:·:r.:ition, EPA assumed that the upstreac, 
basins hnd closed and were re?l•ced bv tanks. However, EPA docs not have 
infor~~ciot1 that indicates t~at th~ s~~ers have been segregated. Therefore, 
EPA assumed that these tanks wocild fer:erated the same amount of F037 (routir,e) 
'w'aste as the> surface irnpot.:.nd={·n:s th.1:: have closed. Using information from 
the TC Questionnaire, the EPA w•s also able to determine the quantity of F037 

http:lb/cu.ft
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and F038 1.astes removed fro:: s<:rface irr.pour.c'.ment(s) during the time pericds 
listed belo1.: 

July 1, 1992 Dec. 31, 1992: 1,000 tons 
Jan. 1, 1993 Dec. 31, 1993: 1.000 tor.s 
Jan. 1, 1994 June 30, 199!,: 500 tons 
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F037 AND F038 WASTE CAPACITY ANALYSIS: 
DA7A USE AND TRACKING SHEET 

Facility~: 111 

Da:a soerces available: 

Pctroleur.i refinery ·:isles/voluntary submission 

_l£ National Survey of P.azardous \.!nste Trea::::.ant, Stora£_e, Disposa:. 
and Recycling Facili:ies (TSUR survey) 

~ ~ational Sur-1ey of P.azar<lous \.,,',1!;• f~ Generators 

Biennial report/s:a:e r<,porti11i; requirerrents 

California hazardo~s ~as:• d~tn base 

~ Petroleu::i refinery da:a ba,,,, (PP.DB) 

No-migration peti:.c;~s 

Comments from the ,:roposc-d n1 Jc· 

Organic Toxicity Survey 

Basis for F037 and F038 ,,asce estim.,t jr,11: 

EPA used data from t!oe above so11rcc·s b~cause the refinery did no:: 
provide more recent data. 

F037 anJ F038 waste estimates: 

F037 (roucine) - 2 :o~s/yr 

F038 (routine) 19 to~s/yr 



Facility # 111 

Crude capacity: 11.500 barrels/dav1 

~astevater flow: 360,000 sallons/~ay2 

K waste generation: 

K049· IS tons/vear2 
KOS!: 4 tons/v~ar2 

Assu:r:ot ions: 

34Facility Group 

F037 co~position: 65 percent watrr. 10 percent oil, and 25 percent solids by 
..,e ii;hc5 

F038 (IAF float) con,position: 82 rerccn: •.,acer. 13 percent oil. and 5 percent 
solids by weight5 

K048 composition: 82 percent wat•r. 13 percent oil, and 5 percent solids by 
'-'eight5 

K049 con,position: 40 percent water. 48 percent oil, and 12 percent solids by 
'-"eight5 

K051 composition: 65 percent water. 15 percent oil, and 20 percent solids by 
weigh c5 

6API s~parator solids re=c~•l efficiencv: SO pcrcenc
API sep3rator oil remo~al •fficiPncv: 75 percent6 

Oil in the API skin,ooing (:o slop oil svstcm): SO percent7 

IAF unit solids removal e!ficicncv: 50 percent6 

IAF unit oil removal efficiency: 85 percent6 

Estimation: 

Solids in the API sludge (KOS!): (0.2 x 4 tons/yr) - 0.8 tons/yr 
Solids in the API skir::...,,ini; (n:ro,·ed 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.~ 

tons/:.-r 
Solids ln AP! influent wastewater: (2.6 tons/yr) / (0.5 API solids removal 

eff.) - 5.2 tons/yr 
Solids in API effluent wastewater: 5.2 tons/yr - 2.6 tons/yr - 2.6 tons/yr 
Quantity of AP! skimming: (0.52 K049 water & solids content) x 15 tons/yr) 

/ (1.0 - 0.5 oil in API skimming) - 15.6 tons/yr 
Oil in API skimming: 15.6 tons/yr x 0.5 - 7.8 tons/yr 
Oil in API sludge (K051): (0.15 x 4 tons/yr) - 0.6 tons/yr 
Oil removed in the API separator: 7.8 tons/yr+ 0.6 tons/yr - 8.4 tons/yr 
Oil in API influent 1oaste·.atH: (8.4 tons/yr) / (0. 75 API oil remo,·al 

eff.) - 11.2 tons/yr 
Oil in API effluent 1oastewatrr: 11.2 tons/yr - 8.4 tons/yr - 2.8 tons/yr 
Oil in IAF float (F038): (2.S tons/yr) x (0.85 IAF oil removal 

rfficiency) - 2.4 tons/yr 
Solids removed in IAF: (2.6 tons/yr) x 0.5 IAF solids removal - 1.3 

tons/yr 
Solids in IAF effluent 1oastPwatcr: 2.6 tons/yr from API separator 1.3 

cons/yr - 1.3 tons/yr 



Oil in IAF effluent ~nscewa:er: (2 ~ cons/vr) x (1 - 0.85 oil rc~oval 
~fficiencv~ - 0.4 to~s/vr 

Total !AF float sludge !F035): ( 2.4 ton~/yr oil) / 0.3 solids & oil 
r0rrrosition - 18.S tons/yr 

Since mos: F037 .:;r.d F038 ·.:as:cs ,-xldbi: the TC for ben~ene. refineries chac 
land dispose TC ·..·c1stes .1lso l:1:,d di!,p0r,<' F037 ar.d F038 1.o.·astes. Because EPA has 
not received ~otification !ro~ :tii!: r~tinery identifying land·lJased t:ni:s 
(e.g .. surface ir.-poundi:icnts~ .lC-<"f·J 1 t int., 1~r-·...-ly iCentified TC •,,:a.sees. EPA 2ssu~es 
th2: :he surface !mpound:r-er.::.s h.1•:p ht·f-!l closed and the f•,1=-ictior.s of :he 
~ur-f:ice impou!lC.Ire:its have be-(':: r<·pl:1cc·d b:,· tar.ks. EPA believes that ·t;ir.~:s 
replacing surface irnpounc!r.ie;;:s •.,;ould bt· cleaned out routinely to re:r.o·:1: 
accu..,,:.;laccd slt:c!;;es (,:hich .:sH cor1•:ld~red routbely generated F037 ,,red :C33 
•·est.es). B,1sed Q.1 information t-r<)·:lc!rd in the TC questionnaire, ~·e esti:-=:attd 
the quantity of ~astcs g~11erat<·tl !rn~ tt,~~~ routir1c tank cleanou:s to be en an 
average one-third as rr.uch .'.is ·.:;i•,:-<·'· r,rt:t·r.:~c-<l fror.t cleanout of st:!:face 
impoundments. Calcul.1tions for ~:11rf:1cl' i~;::o;_~ndrr.ent cleanout (based en settling 
of solids in &n i~poundrren: th~t ~:1s cl~ancd out every five years 0:1 the 
average) and for ta11k cleancl::~ fhnsrct on the calculations fc1r sl1rface 
i~poundrnent clear.out) are F:"f5l ntl•d bt>lo·..t. 

Quantity of sluCEe r,cnercitfd :'"rorr: :Le !-'..!rface ir.-pounc!:r:er.ts that have bet:·n 
closed: 

FEP ·:olu.,.e: 60,984 fc' ,. ~O f: ,:,pch - 1,220,000 fc 3 x ::_1.8 gal/cu. ft 
- 9,125,EC-O £.,1! 

Flow - 360,000 gallons/day 
Hyc!raulic retention time (HRT): 9. 1:'5 million gallons/ 360,000 

rallons/day - 25 days 

Se::tling calct1lations show ::~:1:: ~l.t· Hr:T is sufficient for co:r,pletc se::::lir!g of 
~olids and rerroval of oil. 

Solids and oil settlini; in basin: I. 3 :ons/yr solids+ 0.4 tons/yr oil - 1.7 
tons/yr 

Drag-out sludge from basins ~nd i~potinc~e~ts co~tain an a~erage of 65 percent 
\.later 13 therefore, the F037 ·.·;.c,:<• ·:olt,r.,c accur,.,ulatini; in the basin is 
esti~ated at (1.7 tons/yr) I II - n.6~) - 4.9 tons/yr. 

Quantity of sludge generated from ranks: 

5 tor.s of surface irrpound.'!:ent s!•Jdr,c x 1/3 17 - 2 ton/yr of tank sludge. 

Arr.aunt of F037 sludge fro::i .:;n:"1.1! ri-finery se,,er clean out (extrapolation 
based on refineries 1.ith kno.-n 5c•.:,-r c!can out quantities): 15 

Solids loading of re!in•ry· (IS tons/yr K049 + 4 tons/yr KOSl) 
360,000 gallons/day - 0.000053 

Sc~er clean out arnou~:: 0,000053 x 33 acres land area of refinery 
x 1~3.7 tons/(yr/acre) (for ~olids loading 
of 1.0 calculated from kno1.-n refinery) -
c,. :' 5 cons/yr 

http:ir.-pounc!:r:er.ts
http:��est.es
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F037 A!,": P038 WASTE CAPACITY ANALYSIS: 
CA7A USE AND TRAC~ING SHEET 

Facility ri: l!~ 

-2! t~atic:--. .11 Sur\·ey o:" :":.1:..,rt!o\ls ·..:;iste Trea.tr.c:1t, Stora,;e, Disposal 
.ind ?.ce,·clinr, Fac::::i,•,; (TSD?. su:-":e,·) 

Califo~~ia hazar~c~s ~:1!;tr rlatn base 

3 Petrolec:.T. refine,:: ::,1:.1 b,1se (PR:JB) 

No-rr.i5,ation pe:::.: :.•, 

2 Com:r.c-r.:s from tht= ;:c;;ri:.,·d rt:l•· 

Basis for F03 7 a,ccl F038 ;,as: 0 ,-·:t fr,;,f :r,::: 

EPA used i~ta from t~e abnvr ~o·:rc(•S beca·Jsc the refinery ~id not 
provide ~ore recent C;:rt. 

F037 a~d F018 ~aste esti~a:~~: 

i'03 7 ( rec:: ir.e) - 2:,f, :oc.s /vr 

F037 (st.:rface it:ipou:-,~::: ;, t '.';) - 'J (J ~) tor-.s ( ;_; 9 2 12/92) 

F03 7 (s:.1:-:'ace i:npouc.<:=.;c.t s) - i 5() cons (1/93 12/93) 

F037 (sur~ace irr.po,.,,-,c;:ac.:.,:) - 0 tons (1/0~ - 6/94) 



F037 ll-:J F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility•: 113 

Da:a sources available: 

Petroleu.-n refir.er:: visits/voluntary subr.iission 

2 ~a::ional Survey c:" H.1::.1rdous i..-·aste Treatment, Storage, Disposal. 
and Recvcling Facilities (TSDR survey) 

2, ~atiopal Survey o: H.1::ardous ~·ciste Generators 

Biennial repor::/s:ate reportinr, requirements 

California hazardoas waste data base 

Petroleu.-n refiner:, d.Ha b,1se (PRDB) 

~a-migration peti:icns 

Corr.n:ents from th< ;:roposrc! rule 

Organic Toxicity Sarvey 

2 

Basis for F037 and F038 wds .e estirr.ntion: 

EPA used data fro~ the abov~ sources because the refinery did not 
provide more recer.: d..?.t.1. 

F037 and F038 waste esti~d:es: 

F037 (routine) - 15 tons/vr 

http:refir.er


Facility I 113 

Cr:.ide capacity: 5,000 barre!s/<lav 1 

~astewater flow: :ooo gallons/da~Z 
K ~aste generation: 

Assu..T.pt ions: 

Fae i 1i ::y Grau? 4' 

•-•.-i tc> r IF037 composition: 65 percen: 10 percent oil, and 2 5 percent solics by 
•·ri&ht5 

F038 composition: 65 percen: •.-.:i t~r I 10 perc~nt oil, and 25 percent so 1ids by 
,..e ight5 

K0~8 composition: S2 percent ·.at,, r. 13 pe rcPnt oil. and 5 percen: solids b,· 
,..eight5 

K049 composition: 40 perccr.t ·.·atr· r. 48 percent oil. and 12 percer.t so 1 i c!s by 
,..eight5 

K051 composition: 65 percent ·Jat(: r, 15 percent oil, and 20 percent solids by 
,..eight5 

CPI separator solids remo·,a l efficiency: :o pe rcent 6 

CPI separator oil removal • 'fie !c·ncy: ss percent6 

Oil in the CPI skir:.-:,ing (to slop oil system): :0 percent6 

Slop oil removal sludge (KG~9) was not reported tn the PRDB; ho~ever, a K049 
i;enerat!on rate of 7.6 tons/yr is estimated based on 1.38 rr.etric tor:s/vr ?er 
1,000 b/sd of refinery ca?acity! 

CPI sludge (F037) grneration was not reported in the PRDB; however, a C?I 
sludge genera~ion rate of 12.12 tons/vr is estiffiated based on 2.2 me:ric 
tons/yr per 1,000 b/sd of refinery ca~acity8 

Estimation: 

Amount of F037 sludge froCJ annual refinery se.·er clean out (extrapolation 
based on refineries 1.'ith kno·.,, si,wer clean ou: q:.,;rntities): 15 

Solids loading of refinery: (7.6 tons;vr K0~9 ) / 7,000 gallons/day -
l. 09 X 10'3 

Se~er clea~ out a~ou~t: 1.09 x 10·3 x 17 acres land area of 
refin~ry x 1~3.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated from 
kno._,, refinery) - 2. 7 tons/yr 
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F037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility#: 114 

Data sources available: 

Petroleum refinery visits/voluntarv su!>mission 

...25. ~ational Survey of Ha: . .rdous i,',1stc Tr<>atment. Stor;.t:e, Disposal. 
and Recycling Facilities (TSDR survey) 

...25. :-lational Survey of Ha:,1rc!ous '..:asc,. Generators 

Biennial report/state roporting requirements 

California hazardous waste data base 

...25. Petroleum refinery data b,,se (PROB) 

:-lo•migration petit!•~s 

Comn:ents from the propos~d rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste ostimation: 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 6,025 cons/yr 

F037 (surface impound:tents) - 3057 tons (7/92 12/92) 

F037 (surface impound:tents) - 6134 tons (1/93 12/93) 

F037 (surface impound,,,ents) - 3067 tons (l/94 - 6/94) 



Facility fl 114 

Crude capacity: 139,000 barrels/dav1 

~aste•ater flo•: 3.4 million gallon~/day2 

K ~aste generation: 
K0.:.8: 14.', tons/vearl 
KOS!: 1,015 ton;/y~arl 

Assumptions: 

Facility Group 24 
F037 composition: 65 percent ._.ate:-, 10 percent oil, and 25 rercer.: sol ids by 

"'eights 
F03S composition: 82 percent \,:atcr, 13 pr- !·cent oil, and s pErcen:: solids by 

"'eights 
K048 composition: 82 percent ·•·,Her, 13 percent oil, and 5 perc~nt solids by 

"'eight5 

K049 composition: 40 percer:t \.'ate r. 4S percent oil, and 12 rercent solids by 
"'eights 

KOSl composition: 65 percent •·.:itcr, 15 percent oil, and 20 percent soli.ds by 
~eights 

API separator solids rea:o·.-.~: efficiencv: 50 percent6 

A!'I separator oil removal e:fficicncy: 75 percent6 

CPI separator solids rercovsl cfficier.cy: 70 percent6 

CPI separator oil removal efficiency: 85 percent6 

OAF unit solids removal efficiency: so percent6 

OAF unit oil remo,·al -,fficiency: 85 percent6 

Estimation: 

Solids in the API sludge (K051): (0.2 x 1,015 tons/yr) - 203 tons/yr 
Solids removed in the AP! separator: 203 tGns/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 
Oil in API sludge (KOSl): (0.15 x 1,015 tons/yr) - 152 tons/yr 
Oil removed in the API separator: 152 tons/yr 
Oil in API influent wastewater: (152 tons/yr) / (0.75 API oil removal 

eff.) - 203 cons/yr 
Oil in API effluent ~astewater: 203 tons/yr - 152 tons/yr - 51 tons/yr 

Solids in CPI effluent: .:.06 tons/yr 
Solids in CPI influent: (406 tons/yr) / (1 - 0.70 solids removal: 

1,353 tons/yr 
Solids removed in CPI: 1,353 cons/yr 406 tons/yr - 947 tons/yr 
Oil in CPI effluent: 203 tons/yr 
Oil '.n CPI influent: (203 tons/yr) / (1 - 0.85 solids removal) -

1, 353 tons/yr 
Oil removed in CPI: l,35J cons/yr 203 tons/yr - 1,150 tons/yr 
CPI sludge (F037): (947 tons/yr solids+ 1,150 tons/yr oil) / 0.35 

solid & oil fraction - 5,991 tons/yr 

Solids removed in OAF: 203 rons/vr x 0.5 OAF solids removal - 102 
tons/yr 

http:cfficier.cy


Solids in DAF effluent wastewater: 203 tons/yr DAF influent 102 tons/yr 
removed - 101 tons/yr 

Oil removed in DAF: Sl tons/yr x 0.85 ~AF solids removal - 43.4 
tons/yr 

Oil in DAF effluent ~astewacer: (Sl tons/yr) x (1 - 0.85 oil removal 
efficiency) - 7.6 tons/yr 

Amount of F waste sludge from upstream surface impound.~ent: 

194,713 sq. ft area of the surface im?oundment x 2 ft dept!. of the 
sludge 14 x 63 lb/cu.ft density of the sludge - 24.S million lbs - 12.267 
tons 

Amount of F017 sludge from ar,nu,11 refinery sc-·.er clean out (extra;:,olation 
based fJn refineries with kno·.,1 s~wer clean nut quantities): 15 

Solids loading of refinery: (144 tons/yr K0~8 + 1,015 tons/yr KOSl) / 
3.4 million gallons/day - 0.00034 

Se~er clean out amount: 0.00034 x 706 acres land area of refinerv 
x 143.7 tons/(yr/acre) (for solid~ loadi~g 
of 1.0 calculated from kno~n refinery) -
34. S tons/)"r 

The amount of F037 ,,aste remo,·ec! fro::: surfc.ce impound.a,enc(s) •·as 
calculated as a lurep sum. Therefor~, the ar.:ount of surface im.pour,dic~nt ,,aste 
was divided equally among the 24 months. 

http:surfc.ce
http:lb/cu.ft
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P037 AH:l P038 WASTE CAPACITY ANALYSIS: 
DATA USE Al.":) TRACKING SHEET 

Facllicy µ: 115 

Data sources available: 

Petroleur:! refinery visi::s/voluntary s1,;bmission 

1_;s ~ational Survey of Ha=,1rdo1.ts ..:,lste Treatrr.cnt, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

_=i ~ational Su:-vey of Ha::.1rdoi..:s '-''.:istf' Generators 

Biennial report/st~te rcporti:1~ req1.1ire~ents 

California hazardo~s ~asrv <lat~ base 

~ :'etroleWll refinery dac:i b.,s,, (rRDB) 

So-migration pecic'.c~s 

CommPnts from the pro;::os~d n:le 

Organic Toxicity Survev 

Basis for F037 and F038 ·.·as:e PStin:at:o:,: 

EPA u~ed data from cte above sources because the refinery did not 
provide more recent c..ata. 

F037 and F038 ~aste esti=ates: 

F037 (routine) - 16 cons/yr 

F038 (routin•) - 305 cons/vr 

http:Ha=,1rdo1.ts


P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRAC~ING SHEET 

Facility O: 116 

Data sources available: 

Petroleu.rn refinery "·isi:s/voluntary subrr:ission 

~ National Survey of H.1=<1rdo'..1S 'w-.'aste Treatment, S::orage, Dispos;;.l, 
and Recycling Facilities (TSDR survey) 

.2, ~nt ional Sur:ey of P.,1:.irdc-us \.'asc, Ger.era tors 

Biennial report/state r~porting requirements 

California hazardous waste data base 

_?$ Petroleum refir.ery data base (PROB) 

No-migration petit!n~s 

Corr.ments from the proposed rule 

Organic Toxicit;: Scir:ey 

Basis for F037 ar.d F038 ~asce ••tlffl~~lon: 

EPA used data from the abo·:e sources because the refine~y did not 
provide more recent data. 

F037 and F038 ~aste esti~ates: 

F037 (routine) - 8 tons/yr 

http:Petroleu.rn


Facility # 116 

Crude capacity: 62,000 barrels/day1 

~astewater flow: 410,000 gallons/day2 

K -aste generation: 

K051: 16 tons/year2 

Assw:ptions: 

Facility Group 44 

F037 composition: 65 percent ""'ater, 10 pr-rccnt oil, and 25 percent: solids by 
weights 

F038 composition: 65 percent water, 10 percent oil. and 25 percent so lids by 
weights 

K048 co~position: 82 percent water, 13 percent oil, and 5 percer.t solirls by 
,.-eights 

K049 composit:ion: 40 percent \,;acer, 48 percent oil. and 12 percent solids by 
weights 

KOSl composition: 65 percent ..,,.-ater, 15 percent oil, and 20 percent sol ids by 
weigh ts 

API s£parator solids removal efficiency: 50 perce:nt6 

API separator oil removal efficiency: 75 percent6 
DAF unit sol ids rernov~.l efficiency: 50 percent6 

DAF unit oil removal efficiency: 85 percent6 
Oil in the AP! skimming (ro slop oil system): so percent7 

Slop oil removal sludge (K049) was not reported in the PROB; however, a K049 
generation rate of 91 tons/yr is estimated based on 1.38 metric cons/yr ?er 
1,000 b/sd of refir.ery capacit)~ 

Estimation: 

Solids in t:he API sludge (KOSl): (0.2 x 16 tor.s/yr) - 3.2 cons/yr 
Solids in the API skimming (removed as K049): (0.12 x 91 cons/yr) - 10.9 

\ cons/yr 
Solids removed in che API separator: 10.9 tons/yr+ 3.2 cons/yr• 14.l 

tons/yr 
Solids in API influent wastewater: (14.l t:ons/yr) / (0.5 API solids removal 

eff.) - 28.2 tons/yr 
Solids in AP! effluent wastewater: 28.2 tons/yr - 14.l tons/yr - 14.l tons/yr 
Quantity of AP! skimming: (0.52 K049 water & solids content) x 91 tons/yr) 

/ (1.0 - 0.5 oil in API skimming) - 94.6 tons/yr 
Oi 1 in API skia:n:ir.g: 94. 6 tons/yr x O. 5 - 4 7. 3 t:ons/yr 
Oil !n API sludge (KOSl): (0.15 x 16 t:ons/yr) - 2.4 tons/yr 
Oil removed in t:he API separator: 2.4 tons/yr+ 47.3 t:ons/yr - 49.7 tons/yr 
Oil in API influent: wastewater: (49.7 tons/yr) / (0.75 API oil removal 

eff.) • 66.3 tons/yr 
Oil in AP! effluenc wast:ewater: 66.3 tons/yr - 49.7 tons/yr - 16.6 tons/yr 

Solids removed in DAF: 14.l tons/yr influent: x 0.5 solids removal efficiency 
- 7 tons/yr 

DAF solids effluent:: 14. l t:ons/yr - 7 tons/yr - 7 t:ons/yr 



Oil removed in DAF: 16.6 cons/yr influent x 0.85 oil removal efficiency -
14.l tons/yr 

DAF oil effluent: 16. 6 cons/\·r · 14. l tons/yr - 2. 5 tons/yr 

A:nount of F037 sludge fro~ annual refinery sewer clean out (extrapolation 
based on refinerie_s with kno·.-n se..·er clean out quantities): 15 

Solids loading of refinery: (91 tons/yr K049 + 16 tons/yr KOSl) / 
410,000 gallons/day - 0.00026 

Sewer clean out amount: 0.00026 x 200 acres land area of refinery 
x 143.7 cnns/(yr/acre) (for solids loading 
of l.O calculated from kno,-n refinery) -
7.5 cor.s/yr 
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P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE >..,"D TRACKING SHEET 

Facility O: 117 

Data sources available: 

Petroleum refinery ·:isi tS/Yoiuntary submission 

~ Natior.al Survey of ~a:a!"do·..1s \.:aste Treatr:ient, Stora&e. Disposal. 
and Recycling Facilit!es \:SDR survEy) 

2 ~:ational Sur,.·ey of :iu:ard.vus ~astP (:cnerators 

Biennial report/sta:c reporti~g re<1t1irernents 

x Petroleum refinE::y data b:;.se (PR.DB) 

~a-migration petitiG:.s 

Comments from the ,ro?osed ::ule 

Organic Toxicity Survey 

Basis for r037 and F038 waste estima:!on: 

EPA used data from the &~ove sources because the refinery did not 
provide more recent data. 

F037 and F038 ~aste estimates: 

F037 (routine) - 584 cons/yr 

http:Natior.al


lCili ty # 117 

rude capacity: 81,300 barrels/dav1 

aste'-ater flow: 84,000 gallons;day2 

•aste generation: 

K0~9: 12~ :ons/ycar2 

CPI slud£,,' (FOP): 197 tons/year (reported) 

aci li ty Group 44 

)37 composition: 65 percent ·•a tt• r. !J perc~nt oil. and 25 percent solids by 
,,eights 

)38 composition: 65 percent ·•c1:.c r, ,o percent oil, and 25 perct.")r~t solids by 
,,eights 

)48 con::position: 62 percent •·ate r. 13 percent oil, and 5 percent sol ids by 
weights 

)49 composition: 40 percent ·..-.: ~ (' :·. ~s percent oil, and 12 pcrcecr solids by 
"'eights 

)51 composition: 65 percer.t \o'ater . 15 percent oil, and 20 perce:-.: solids by 
•·eights 

PI separator solids removal efficici,('y· 70 percent6 

PI separator oil removal effic tl'r~cy: 85 percent6 

il in the CPI skii=ing (to slop oil S\'SC~rn): so percent6 

ST solid removal efficiency: so percent:9 

:>tirnation: 

>lids in the CPI sludge (F037): ·10.2 x 197 tons/yr) - 39.4 tons/yr 
>lids in the CPI skimming (rec:o,·ed <iS K0!,9): (0.12 x 124 tons/yr) - 14.9 

tons/yr 
>lids removed in the CPI sefara::or: 14.9 tons/yr+ 39.4 tons/yr - 54.3 

tons/yr 
olids in CPI influent: was:ewatcr: 154.3 tons/yr) / (0.7 CPI solids removal 

eff.) - 77.63 tons/yr 
olids in CPI effluent "'aste'-ater: 77.6 tons/yr • 54.3 tons/yr - 23.3 tons/yr 
Jantity of CPI skilllll:ing: (0.52 K049 '-ater & solids content) x 124 

tons/:,-r) / (1.0 • 0. S oil in CPI skimn:ing) - 129 
tons/yr 

il in CPI skimming: l 2Q ::o:-:s/yr x O, 5 - 64. 5 tons/yr 
il in CPI sludge (F037): (0.15 x 197 tons/yr) - 29.6 tons/yr 
il re-::oved in the CPI separator: &4. S tons/yr + 29. 6 tons/yr - 94. 1 tons/yr 
il in CPI influent wastewater: C4.l tons/yr/ (0.85 CPI oil removal eff.) 

- 111 tons/yr 
il in CPI effluent .·aste,.a::er: :11 tons/yr - 94.l tons/yr - 16.9 :ons/yr 



Solids removal in FET (F037): (23.3 :ons/vr solids in influent 
wastewater) x (0.5 FET solids removal 
based on se:tline time calculation) - 11. 
tons/yr solids settling In FET 

F037 sludge from FET clean out: (11 .7 tons/vr solids settling in FE7) / 
(0.2 fraction of solids in FET slud&e 10 ) -

58 cons/yr F037 sludge from FET clean out 

Attcunt of F037 sludge fro:,: annual refinery S<''-"~r clean out (extrapolation 
based on refir.eries •·ich rer.o.-n se,.·c,r clean out quantities) : 15 

Solids loading of refinery: (124 tons. ~r K049 + 197 tons/¥r F0];) / 
84,000 f_.-llons/day - 3.S2 x 10· 3 

Sewer clean out aw.aunt: 3.82 x 10· 3 x 600 acres land area of 
refinerv x 1~3.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated fro~ 
known refinery) - 329 tons/\-r 
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F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA OSE AND TRACKING SHEET 

Facilitv ij: 118 

Data sources available: 

PetroletL'll refinery visits/•:oluntary submission 

. ~ ~ational Survey of Ha:ardous ~aste Treatment, Storage, Disposal, 
and Recycling Faciliti~s (TSDR survev) 

3 ~ntional Sun·ey of Ha:arclau.s \.'aste Gc·neratars 

Biennial report/state r•portin& requirements 

Calif0rnia ha:ardous ~a,te d3ta base 

3 Petroleum refinery dac,1 base (PRDB) 

~a-migration petic~ons 

Con~rnts from the propos•d rule 

Organic Toxicity Survey 

Basis for F037 an~ F038 ~aste estl~~tlon: 

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

F037 and F038 ~aste estimates: 

F0)7 (routine) - 2,237 tons/yr 



Facility # 118 

Crude capaci::y: 95,000 barrels/dav 1 

~astewater flow: 650.000 gall0ns/d~v 2 

Assu!r.pt ions: 

Facility Grou? 6° 

F037 com?osition: 6:, percent water, 10 percent oil, and 25 percent solids b,· 
,.-e ight5 

F038 composition: 65 percent ....·.:iter, 10 p(•rcf'nt oil, and 2S percent solids by 
we ight5 

K048 compositio:1: 82 percent 1..,•,1ter, 13 pe rcPnt oil. and s percent solids by 
veight5 

K049 composition: 40 percent \o.',ltC'r, 1,8 percent oil, and 12 ;,ercent solids by 
,..e ight5 

KOSl compos1non: GS percent \,:c1 tf> r, 15 percent oi 1, c1nd 20 percent solids by 
. ,:eight5 

Slop oil rcco,·al sludge (K049) was not reported in the PROB; ho..-e\'er, a K049 
generation rate of 230 tons/yr is rstlmated based on 1.38 metric tons/yr per 
l,OCO b/sd of refin~ry capacity8 

Estimation: 

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that 
land dispose TC wastes also land dispoLc F037 and F038 wastes. Because EPA has 
not received notification from this refinery identifying land-based units 
(e.g., surface ic:?oundn:ents) accepting newly identified TC wastes, EPA assumes 
that the surface irtpound::ents ha,·e l,ccn closed and the functions of the 
surface impound..,,ents have been repl.,ct·cl by ta:-.ks. EPA believes that' tanks 
replacing surface impound!tents would be cleaned out routinely to remove 
accumulated sludges (which are consld~rcd routi:1ely generated F037 and F038 
wastes). Based on inforc:ation provided In the TC questionnaire, we estimated 
the quantity of wastes generated from these rou::ine tank cleanouts to be on an 
average one-third as much as wastes generated from cleanout of surface 
ic:poundments. Calculations for surface lmpoundc:ent cleanout (based on settling 
of solids in an impoundc:ent that was cleaned out every five years 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 
clo~ed: 

Ar.Jount of F "·aste sludge from upstn-nm surface icpoundc:ent; 

90,605 sq.ft area of the surface lmpounc!..,,ent x 2 ft depth of the 
sludge 14 x 63 lb/cu.ft density of the sludge - 11.4 million lb - 5,708 
tons 

Quantity of sludge generated from tnnks: 

http:lb/cu.ft
http:Assu!r.pt


6,678 tons of surface impou:1d.'.::e:-.t sludge x l/3 17 - 2,226 ton/yr of tank 
sludge. 

AJnoun: of F037 sludge fro~ ar.~~al refinery sewer clean out (extrapolation 
based on refineries with kno·.-r. se·.~r clean out quantities) : 15 

Solids loading of refinerv: (194 tons/vr F037)/ 650,000 gallons/day -
0.000298 

Sewer clean out arnou~~: 0.000298 x 267 acres land area of refinerv 
x 143. 7 tons/(vr/acre) (for solids loadin~ 
of 1.0 c,1lculated from kno1:n refiner:,) -
11. 1, tons/yr 

Do·.'Tlstream surface impound:r,r.: ·:ol'-'.i:e: 906,040 cu. ft. 8 

Flow - 650,000 gallons/day - S6,905 cu.ft./day 
Hydraulic retention time /H~T): 906,040 cu.ft. / 86,905 cu.ft./day - 10.4 

d,1y - :iSO hours 

Settling calculations show t~•= the HRT is sufficient for co~plcce settling of 
solids and removal of oil. 

Solids se,tling in basin: 194 co:1s/yr solids effluent from FET 

Drag-cut sludge from basins and i~pound~rnts contain an avera~c of 20 percent 
solids 10 ; therefore. the F03° waste ,·o!ture accu.i:ulating in the b;;si:1 is 
esti~ated at (194 tons/yr) / (0.20) - 970 tons/yr. 





P037 A!,"D P038 WASTE CAPACITY ANALYSIS: 
DATA USE M"D TRACKING SHEET 

Facility#: 119 

Data sources available: 

Petroleum refinery visits/voluntary sub:::ission 

_.::, Natio:1al Sun•2y of Hazardous Waste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survev) 

_.::, Natio:,al Sun•ey of Hazarclous \.'nste C-cncrators 

Biennial report/state reporting require~ents 

California hazardous waste dntn base 

_.::, Petroleum refinery data bas~ (PRDB) 

No-migration petitions 

Comments from the proposed rul~ 

Organic Toxicity Survey 

Basis for F037 and F038 waste estlmnrlon: 

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

F037 and F038 waste estimates: 

F037 (routine) - 25 tons/yr 



Facility # 119 

Crude capacity: 115,000 barrels/day1 

~astewater flow: 3.01 million gallons/dayZ 
K waste generation: 

KC51: .-.6 tons/year3 

Assurn';)t ions: 

Facility Group 44 

F037 composition: 65 perc<,nt ·.,•a::er, 10 perce:-:t oil, and 25 percent solids by 
wdght5 

F038 co:r.position: 65 percent -..·.'.lte r. 10 prrcl·r1t oil. and 25 perccr:t solids by 
weight5 

K048 composition: 82 percent '"'·a~er. 13 percent oil, and 5 percent solids by 
weight5 

K049 composition: 40 percent ._-a::er. 48 percent oil, and 12 percent solids by 
,.-eight5 

KOSl composition: 65 per:ent ·..·a:er. 15 percent oil, and 20 percent solids by 
,..e ight5 

API separator solids rea::o•:al e:fficiency: so percent6 

API separator oil removal efficiencv: 75 perccnt6 

FET solies removal efficiency (·.·hen HRT is ,o rtinutes): so perctr.t9 

Solies in the API sludge (KOSl): (0.2 x 46 tons/yr) - 9.2 tons/yr 
Solies removed in the API seFarator: 9.2 .:ons/yr 
Solids in ftPI influent wastevater: (9.2 .:ons/yr) / (0.5 API solids rertoval 

eff.) - 18.4 tons/yr 
Solids in API effluent was::e~ater: 18.4 tons/yr • 9.2 tons/yr - 9.2 tons/yr 
Oil in API sludge (KOSl): (0.15 x 46 to~s/~r) - 6.9 tons/yr 
Oil in API influent wastewater: (6.9 tons/yr) / (0.75 API oil rertoval 

eff.) - 9.2 tons/yr 
Oil in API effluent wastevater: 9.2 tons/yr • 6.9 tons/yr - 2.3 tons/yr 

Assuming a hydraulic retention time of 30 minutes, SOX of solids are removed 
in the flow equalization tank. 

Solids removed in FET: 9.2 tons/yr x 0.5 solies removal - 4.6 tons/yr 

Drag-out sludge from basins anc cmpoundments contain an average of 20 percent 
solids 10 : therefore, the F037 waste ,·olurne accu.:i:ulating in the basin is 
estimated at (4.6 tons/yr) / 0.2 solids fraction 10 - 23 tons/yr. 

Arnoun: of F037 sludge from annual refinery sewer clean out (extrapolation 
based on ~efineries with kno·.-n se·.·er clean out quantities) : 15 

Solids loading of refinery: (46 tons/yr K051) / 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 
kno":n refinery) - 2. 2 cons/yr 
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F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Fa~ility d: 120 

Daca sources available: 

Petrolewn refine-ry \·isits/voluncary submission 

~ :,acional Sun·ey of P.a::arcous \,'aste Treatment. Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

~ ~;ational Survey of H.1::.1rcio-..1s \..'ilst£> Generators 

Biennial report/s:a:e reporti11g rcqt1irements 

California hazardous ~aste data base 

-~ Petroleum refinery daca base (PRDB) 

Ko-migration petic:ons 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste escirration: 

EPA used data fro:n the abo,·e s0urces because the refinery did not 
provide more recent data. 

F037 and F038 ~aste estimates: 

F037 (routine) - 1.117 tons/vr 



F037 A.~"D F038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility#: 121 

Data soJrces available: 

Petroleu;o refiner:, visi ts/voluntarv su:rn,ission 

~ National Survey of Haz;irdous \Jaste Tre;;tc:ent, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

~ National Survey of Ha~.,rc!c>us 1,;ast<e C.er.crators 

Biennial report/stat• reporting requirec:ents 

California hazardous waste data base 

_,s_ Petrolewn refinery data bssP (PRDil) 

No-migration petit:,ns 

Comments frocr. the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste esti~ation: 

EPA used data from the above sources b&cause the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) ':" 125 tons/vr 

F037 (surface icr.pound:r.ents) - 1571 tons ( 7/92 12-92) 

F037 (surface impounc!:r.ents) - 3143 tons (l/93 12/93) 

F037 (surface impoundr.:ents) - 1571 tons ( 1/94 . 6/94) 



racili ty # 121 

:rude capacity: 273 barrels/dav1 

~aste,,ater flow: 10,120,000 gailons/day2 

< •aste generation: 

K051: 1. 760 tons/year3 

.\sswr.ptions: 

64Facility Group 

~051 romposition: 65 percent ...-acer, 15 percent oil, and 20 percent solids by 
...-e ight5 

,rr separator solids removal efficiency: 50 percent6 

,PI separator oil removal efficiency: 75 percent6 

Jil in the API skic:ming (to slop oil system): 50 percent 7 

Estic:ation: 

Solids in the API sludge (K051): (0.2 x 1,760 tons/yr) - 352 tons/yr 
Solids removed in the API serar~tor: 352 tons/yr+ 0 tons/vr - 352 

tons/yr 
Solids in API infh:enc ...,.aste·.·ater: (352 tons/vr) / (0.5 API solids removal 

eff.) - 704 tons/yr 
So 1ids in API effluent "'·as te-.a te r; 704 tons/yr · 352 tons/yr - 352 tons/yr 
Oil in API sludge (K051): (0.15 x 1,760 tons/yr) - 264 tons/yr 
Oil in API influent -·aste"''ater: 264 tons/yr) / (0.75 API oil removal eff.) 

- 352 tons/yr 
Oil in API effluent -...·aste...,acer: 352 tons/yr • 264 tons/yr - 88 tons/yr 

Equali=ation basin volume: 51,218,000 cu. ft. 2 
Flow - 10,120,000 gallons/day - 1,353,044 cu.ft.:day 
Hydraulic retention time (HRT): 51,218,000 cu.ft. / 1,353,044 cu.ft./day -

37,9 day - ~09.6 hours 

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

Solids and oil settling in basin: 352 tons/yr• S8 tons/yr - 440 tons/yr 

Drag-out sludge from basins and impoundments contain an average of 65 percent 
...-ater13 therefore. the F037 ...-aste volume accumulating in the basin is 
estimated at (440 cons/yr)/(1-.65)- 1257.1 tons/yr. 

Amount of F037 sludge from annual refinery se,.-er clean out (extrapolation 
based on refineries ...-ith knc,-n sewer clean out quantities) : 15 

Solids loading of refinery: ( 1,760 tons/yr K051)/ 10,120 000 
gallons/day - 0.000174 



Se..-er clean out amount: 0.000174 x 5000 acres land area of 
refinery x 143.7 tons/(yr/acre) (for 
solids loading of 1.0 calculattd from 
kno.·n refinery) - 125.02 tons/yr 

The amount of F037 ..-aste rer.ioved from surface impoundrr.ent(s) ..-as 
calculated as a lump sum. Therefore, the amount of surface impoundmenc ..-aste 
..-as divided equally among the 24 months. 



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

Facilicy #: 122 

Data sources available: 

Petroleu.':l refinery ~~·isits/voluntary sub::iission 

...2i National Sur,:ey of Ha::.1rc!ous \.-.'aste Trea:::n:enc, Storage. Disposal. 
and Recycling Facilicies (TSDR survey) 

__,, National Survey or Hazz,rdous l.:astc C-e:wracors 

Biennial report/stace reporting requirer.ents 

California hazardous waste data base 

_Ji Petroleum refinery da:a base (PRDB) 

No-migration petitio~~ 

Comr.eP.Cs from the pro,oscd rule 

Organic Toxicity Sun:ev 

Basis for F037 and F038 waste estimation: 

EPA used dat:a from the a!,ove sources because the re finery did not 
provide more recent da~a. 

F037 and F038 waste estimates: 

F037 (routine) - 117 tons/vr 

http:Comr.eP.Cs


F037 AND F038 WASTE CAPACITY ANALYSIS: 
DATA ~SE AND TRACKING SHEET 

Facility#: 123 

Data sources available: 

Petroleum refinery visits,'voluntary submission 

__2S :Sational Survey of Hazardous \.'aste Treatmer,t, Storage, Disposal, 
and Recycling Facilities (TSDR surv•v) 

~ National Survey of H.1zardous ..-aste Generators 

Biennial report/state reporting requirements 

California hazardous wast• data base 

__2S Petroleum refiner,· c!.-,,a b.sse (PRDB) 

No-migration petitions 

Comments from the proposed rule 

__2S Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F038 waste estimates: 

F037 (routine) - 6 tons/yr 

F037 (surface impound:i:ents) - 100 tons (7/92 12/92) 

F037 (surface impoundi::ents) - 100 tons (l/93 12/93) 

F037 (surface irr.pounc!::ents) • 100 tons (1/94 - 6/94) 



acility # 123 

rude capacity: 53,000 barrels/dav1 

aste,,ater flow: 840,000 gallons/~ny2 

waste generation: 

KO!.?: 4!. tons/vear3 

KOSl: 4~ tons/;•enr3 

sstm:pt ions: 

64acility Group 

049 composition: 40 percent ·.·ater, !.S pcrci':·: oil, and 12 percent so lids bv 
weight5 

051 composition: 65 percent 1,.·ater, 15 percent oi 1. and 20 percent solids by 
weighc5 

PI separator solids removal efficiency: so percenc6 

PI separator oil removal efficiency: 75 percent6 

il in the API skiltllling (co slop oil system): 50 percent7 

stirtation: 

:nount of F037 sludge from an:iual refinery se,,er clean out (extrapolation 
ased on refineries "ith kno1.-n se1.·er cl,•an out quantities) : 15 

Solids loading of refinery: (44 tons/yr K049 + 44 tons/yr KOSl)/ 
840,000 callons/day - 0.000105 

Sewer clean out amou~t: 0.000105 x 372 acres land area of 
refinery x 143.7 tons/(yr/acre) (for 
solids loading of 1.0 calculated from 
kno1.-n refinery) - 5.61 tons/yr 

This refinery submitted data in the Organic TC Questionnaire on when 
Jrface impoundrnent(s) would be cleaned out and closed (or retrofitted) and 
~e amount of wastes that would be clenned out. Using this information, the 
PA was able to determine the quantity of F037 and F038 wastes removed fom 
Jrface 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, 199!. June 30, 1994: 100 tons 
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P037 AND P038 WASTE CAPACITY A.~ALYSIS: 
DATA USE AND TRACKING SHEET 

Facility O: 124 

Data sources available: 

Petrole'-ll refin~ry '-0 isits/volunt.1r~:' s~:'l:-:!.ssion 

~ National Survey of Ha~.:irdous ~aste Tre:i:::::1:nt. Storage, Disposal, 
and Recycling Facilities (TSDR sun·ey) 

~ ~ational Survey of Hazardo1..1s 'l.:a.s:f ;..~c-:-."t::ra:::ors 

Biennial report/state reporting requirere,nts 

Califo~nia hazardous ~ast~ data base 

~ Petroleum refinery data base (PRDB) 

No-migration petlt!nns 

Coml'lents from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 291 tons/yr 

http:isits/volunt.1r


Facility # 124 

Crude capacity: 130.700 barrels/dav1 

~ascewater flow: 1,400,000 gallons~day2 

K waste generation: 

KOSl: 799 tons/vear2 

Asstunpcions: 

74Facility Group 

K04, cor.:position: 40 percer.: ·.·.a.ter, .!.8 Ferccnt oil, and 12 perce:ot solids by 
•·ei1:,ht 5 

KOSl corrposition: 65 percen: ·.·a:er . 15 percent oil, and 20 percent so lids by 
._.eight 5 

API separator solids rerno\·ol dficiency: so percent6 

API separator oil rerroval tfficiency: 75 percenc6 

Oil in t"ie API skirrJning (to slop oil system): 50 perccnt 7 

Slop oil emulsion solids (~'~') was not reported in TSDR survey or PRDB; 
therefore, an estimated KQ4j ~uantitv of 198 cons/yr was based on 1.38 rretric 
tons/yr (or 1. 52 tons/yr) Fer 1. 000 barre ls/day8 

Estir:ation: 

Solids in the API sludge (KOSl): (0.2 x 799 cons/yr) - 159.8 tons/vr 
Solids in the API skin:ming (rerno,·ed as K049): (0.12 x 198 tons/yr) - 23.76 

tens/yr 
Solids removed in the API separator: 159.8 tons/yr+ 23.76 tons/yr -

183. 56 tons/yr 
Solids in AP! influent was:ewater: (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 

Oil in API skirr~ing: 205.92 tons/yr x 0.5 ~ 102.96 tons/yr 
Oil in AP! sludge (K051): (0.15 x 799 tons/yr) 119. 85 tons/yr 
Oil removed in the API separator: 102.96 tons/yr+ 119.85 tons/yr - 222.81 

tons/yr 
Oil in AP! influent '-as te...,•,s :er: 222.81 tons/yr) / (0.75 AP! oil rerroval 

eff.) - 297.1 tons/yr 
Oil 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 
land dispose TC wastes also land dispose F037 and F038 wastes. Because EPA has 
not received notification fro~ this refinery identifying land-based ~nits 
(e.g., surface impoundments) accepting newly identified TC wastes, EPA assumes 
that the surface impound!l:en:s ha·:e been closed and the functions of the 
surface in,pound:r.ents ha,·e been rep lac~d by tanks. EPA be 1 ieves that tanks 



replacing surface impoundments would be cleaned out routinely to remove 
accUJtulated 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 
i~poundrnents. Calculations for surface impoundment cleanout (based on settling 
of solids in an impoundment that 1-·as 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 beer. 
closed: 

Equalization basin volUJte: 2,239,000 cu. ft. 2 

FloJ - 1,400,000 gallons/day - 187,180 cu.ft./day 
Hydraulic retention time (HRT): 2,239,000 cu.ft. / 187,180 cu.ft./day - 12 

dny - 288 hours 

Settling calculations sho·J that the IIRT is sufficient for complete settling of 
solids and removal of oil. 

Solids and oil settling in basin: 183. 56 tons/vr + 74.29 cons/yr - 257.85 
tons/yr 

Drag-out sludge from basins and impoundments contain an average of 65 percent 
water13 therefore, the F037 waste volumr acc,~ulating in the basin is 
estimated at (257.85 tons/yr)/(1· .65)- 736.7 tons/yr. 

Quanrity 6f sludge generated from tanks: 

737 tons of surface impoundment sludge x 1/3 17 - 246 ton/yr of tank sludge. 

Amount of F037 sludge from annual refinery se,,er clean out (extrapolation 
based on refineries with kno1.-n sewer clean out quantitie~): 15 

Solids loading of refinery: (198 tons/yr K049 + 799 tons/yr KOSl)/ 
1,400,000 gallons/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 Al,"!) F038 WASTE CAPACITY ANALYSIS: 
DATA USE M"D TRAC~ING SHEET 

Faciltcy U: 125 

Data sources available: 

Petrolewr. refinery •:isles/voluntary submission 

---"- National Survey uf Hazardous l<'aste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survevl 

---"- !sational Survey of Hazardous l.'aste C,,ntrators 

Biennial re?ort/state reporting requirements 

California hazardous waste data base 

---"- Petroleum refinery c!a:.1 base (PRDB) 

So-ffiigracion petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 anc! F038 ,,aste estimntion: 

EPA used data from the above sources because the refinery did not 
provioe more recent data, 

F037 and F038 waste esti~ates: 

F037 (routine) - 73 tons/yr 



Facility # 125 

Crude capacity: 20,000 barrelr/day1 

~astewater flow: 30,000 gallons/dav2 

Assumptions: 

34Facility Group 

K049 composition: 40 percen~ ·.·ater. :.s percent oil, and 12 percent solids by 
,.eights 

K051 composition: 65 perr:er.: \,,,".3~er. 15 percent oil, and 20 percent solids by 
,..eights 

AP! separator solids remo\'al efficieP.cy: 50 percent6 

AP! separator oil remo'\·al efficiency: 75 percent6 

Oil in the AP! skiir..-ning ( to slop oil system): 50 percent7 

AP! sludge (K051) ,..as not reported in TSDR Survey or PRDB; therefore, an 
estimated K051 quantity of 65 toP.s/yr was based on 2.2 metric tons/yr (or 2.43 
tons/yr) per 1,000 barrels/da~~-

Slop oil emulsion solids (KO~'' ,..as not reported in TSDR survey or PRDB; 
therefore, an estimated K0~9 quanr,ty of 41 tons/yr ,..as based on 1.38 metric 
tons/yr (or 1.52 tons/vr) per 1,080 barrels/day8 

Estimation: 

Solids in the AP! sludge (K051): (0.2 x 65 tons/yr) - 13 tons/yr 
Solids in the API skimming (re:to,·ed as K049): (0.12 x 41 tons/yr) -4.92 

tons/yr 
Solids removed in the API separator: 13 tons/yr+ 4.92 tons/yr - 17.92 

tons/yr 
Solids in API influent wastewater: (17.92 tons/yr) / (0.5 AP! solids removal 

eff.) - 35.8" tons/yr 
Solids in AP! effluent ,..astewater: 35,84 tons/yr - 17.92 toP.s/yr - 17.92 

tons/yr 
Quantity of AP! skimming: (0.52 K049 water & solids content) x 41 tons/yr) 

/ (1.0 - 0.5 oil in AP! skimming) - 42.64 
tons/yr 

Oil in API skim:ning: 42. 64 tons/yr x 0.5 21.32 tons/yr 
Oil in API sludge (K051): (0.15 X 65 tons/yr) - 9. 75 tons/yr 
Oil removed in the AP! separator: 21.32 tons/yr+ 9. 75 tons/yr - 31.07 

tons/yr 
Oil in API influent waste•·ater: 31. 07 tons/yr) I (0.75 API oil removal 

eff.) - 41.4 tons/yr 
Oil i r. API effluent •·aste\.:ater: 41.4 tons/yr - 31. 07 tons/yr - 10.33 

tons/yr 

Since most F037 and F038 wastes exhibit the TC for benzene, refineries that 
land dispose TC ,..astes also land dispose F037 and F038 wastes. Because EPA has 
not r~ceived notification from this refinery identifying land-based units 
(e.g., surface impounc!n,ents) accepting newly identified TC wastes, EPA asswnes 
that the surface impoundn:ents ha·:e been closed and the functions of the 
surface impoundments have been replaced by tanks. EPA believes chat tanks 

http:efficieP.cy


replacing surface impoundrtents would be cleaned out routinely to remo\'e 
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 rr.uch as wastes generated from cleanout of surface 
impoundments. Calculations for surface impoundment cleanout (based on settling 
of solids in an irr.pound.i,ent that '-',1s cleaned out every five years on tr.e 
average) and for tank cleanouts (based on the calculations for surface 
impo~ndment c leanout) are presented be lo'-". 

Quantity of sludge generated from the surf.ace impoundments that ha\'e been 
closed: 

Equali::ation basin volu.i,e: 436.000 cu.i~. 2 

Flow - 30,000 gallons/day - 4,011 cu.ft./dav 
Hydraulic retention time (ERT): &36,000 cu.ft. / 4,011 cu.ft./day - 108.7 

day - 2608.8 hours 

Settling calculations show that tl,r HRT is sufficient for corr.?lete settling of 
solids and rerr.oval of oil. 

Solids nnd oil settling in t~•ln: 17.92 tons/yr+ 10.33 tons/yr - 28.25 
tons/yr 

Drag-out sludge from basins and lrrpoundrrents contain an average of 65 percent 
water 13 ; therefore, the F037 w,iste ,·olu.-ne accumulating in the basin is 
estimated at (28.25 tons/yr)/(l• .L~)- 80.7 tons/yr. 

Quantity of sludge cenerated from ta~ks: 

81 tons of surface impound.i,enc slu,\ge x 1/317 - 27 ton/yr of tank sludge. 

Amount of F037 sludge from annual refinery se~er clean out (extrapolation 
based on refin~ries with kno"'-n sewer clean out quantities): 15 

Solids.loading of refinery: ( 41 tons/yr K049 + 65 tons/yr K051)/ 
30,000 gallons/day - 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 kno•-n refinery) -
45.69 tons/yr 



l'J.;'1 AND 1'038 WI.STE CAPACITY ANALYSIS: 

DA~A USE AllD TRACJCING SHEET 

Facility 0: 126 

Data sourc~s available: 

Petroleum refinery visits/,·oluntary submission 

2 National Survey of Ha=ardous l.'aste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

2 Sational Survey of Ha=ardous l.'aste C<·nerators 

Biennial report/state reporting requirements 

California hazardcus ~astc data base 

2 Petroleum refinery d~:a base tPRDS) 

::a-migration petitions 

Comments from the proposed rule 

Organic Toxicity Servey 

Basis for F037 and F038 '-'aste est!C!iltion: 

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

f037 and FC38 waste estic,ates: 

F037 (routine) - 1,305 tons/yr 



Facility I 126 

Crude capacity: 115,000 barrels/day1 

~astewater flo._: 20,000 gallons/day2 

K waste generation: 

K049: 139 tons/year2 

.K051: 55 tons/yearZ 

Assun:ptions: 

Facility Group 14 

K049 composition: 40 percent water, 48 percent oil, and 12 percent solids by 
""eight5 

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

API separator solids removal efficiency: 50 percent6 

API separator oil removal efficiency: 75 percent6 

Oil in the API skimming (to slop oil system): 50 percent7 

Slop oil emulsion solids (K049) "'as not reported in TSDR surYey or PRDB; 
therefore, an estimated K049 quantity of 139 tons/yr was based on 1. 38 rtetric 
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day! 

Estimation: 

Solids in the API sludge (K051): (0.2 x 55 tons/yr) - 11 tons/yr 
Solids in t:,e API skimming (removed as K049): (0.12 x 139 tons/yr) - 16. 68 

tons/yr 
Solids removed in the API 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 

Oil in API skia::11ing: 144.56 tons/yr x 0.5 - 72.28 tons/yr 
Oil in API sludge (K051): (0. 15 x 55 tons/yr) - 8.25 tons/yr 
Oil removed in the API separator: 72.28 tons/yr+ 8.25 tons/yr - 80.53 

tons/yr 
Oil in API influent wastewater: 80.53 tons/yr) / (0. 75 API oil removal 

eff.) - 107.4 tons/yr 
Oil i., API effluent ._aste1;ater: 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 kno,-n se,.er clean out quantities): 15 



Solids loading of refinrry: :139 tons/yr K049 + 55 tons/yr K051)/ 
:0.000 gallons/day - 0.0097 

Sewer clean out amount: 0.0J97 x 306 acres land area cf refinerv 
x 1~3.7 tons/(yr/acre) (for solids loadi~g 
of 1.0 calculated fron kno~'T\ refinery) -
.:6.53 tons/yr · 

Since most F037 and FOJS wastes exhibit the TC fat benzene, refineries that 
land dispose TC wastes also land ,!ispose F037 and F038 wastes. Because EPA has 
not received notificatio~ from this refinery identifying land-bas~d units 
(e.g., surface impoundments) ,1ccq,ti:-:g newly identified TC wastes, EPA asswr.es 
that the surface impound.-nents h.iv,, been clo:·ed and the functions of the 
surface impoundments have been rq:l:iced by tanks. Ei'A believes that tanks 
rep'acing surface impounc!.,:ents 1.011\J be cleaned out routinely co rer.io,·e 
accl.l.!:lulated sludges (which are coi:sidered routinely generated F037 and F038 
,.,.-asres). Based on information pro,:i ..--!ed in the TC questionnaire, ...,c esti~ated 
the quantity of wastes g~neratccl fro: :hese routi~e tank cleanouts to be on an 
average one-third as much as wastes &•nerated fro= cleanout of surface 
impoundments. Calculations fer s~rfac, i~poundment cleanout (based on settling 
of solids in an irtpoundment ~~ ..at ._-.1s cleaned out e~:ery five ~·cars on :he 
average) and for tank cleanouts (b~scd on the ca!c~latio~s for surface 
impoundment cleanout) are presented loelow. 

Quantity of sludge generated fror: ::he s'Jrface irr:poundrnents thut have bee:1 
closed: 

An:our,t of F ,,asce sludge fro:n upstreac- surf:ice ia:;,ound.s:ent: 

41,818 sq.ft area of the surf.see ia:poundrnent x 2 ft de;,ch of ch-, 
slud5e 14 x 63 lb/cu.ft density of the sludse - 5,269,068lb - 2,63~ cons 

Quantity cf sludge generated from ca~ks: 

2,634 tons of surface im?oun~'llenc sl~d5e x 1/3~ 7 - 878 ton/yr of tank sludge. 

http:lb/cu.ft
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P03'l AND P038 WASTE CAPACITY ANALYSIS: 
DATA USS AND TR.ACXING SHEET 

Facility U: 127 

Data sources available: 

Petroleum refinery visits;,·oluntary submission 

~ National Survey of Ha:ardous Vaste Treat~ent, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

..1S. National Survey of Ha:ardous t,;as:e Generators 

Biennial report/state reporting requirements 

California hazardous W3Ste data base 

..1S. Petroleum refinery data base (PRDB) 

No-migration peti:ions 

Cor.:ments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 ~aste rstlr.ation: 

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

F037 and F038 ~aste estimates: 

F03J (routine) - 235 tons/yr 



P037 AND P038 WASTK CAPACITY AKALYSIS: 
DATA OSK M'D TRACKING SHEET 

Facility O: 128 

Data sources available: 

Petroleum refinery vislts/voluntary sub:::ission 

~ National Survey of Hazardou, llnste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR sun-ey) 

~ National Survey of Hazardou, l.'ast~ Ger.erators 

Biennial report/state reporting requirements 

California hazardous waste Jntn base 

~ Petroleum refinery data bar.r (PROB) 

No-migration petitions 

Colll!l:ents from the proposed rule 

Organic Toxicity Sur,ey 

Basis for F037 and F038 waste estlmntlon: 

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

F037 and F038 waste estimates: 

F037 (routine) - 2,790 tons 



P037 Alr.J P039 WASTE CAPACITY ANALYSIS: 
DATA USE ..U.'ll TRACKING SHEET 

Facility fl: 129 

Data sources available: 

Petroleum refinery ·:isits/,·oluntary submission 

~ National Survey of Ha=ard~us Waste Treatment, Storage, Disposal. 
and Recycling Facilities (TSDR survey) 

~ National Survey of Ha=a:-dous l.'as:e Generators 

Biennial report/sca:e reporting requirements 

California hazardous ~as=e data base 

~ Petroleum refinery data base (PROB) 

No-migration pe:!::ons 

Comments from the proposed rule 

~ Organic Toxicity Survey 

Basis fer F037 and F038 ~aste es::~~tion: 

EPA used data from the abo"" sources because the refinery did r:ot 
provide more recent data. 

F037 and F038 waste esticates: 

F037 (routine) - 474 tons/y:-



P037 ANO P038 WASTB CAPACITY ANALYSIS: 
DATA OSK ANO TRAC~ING SHEBT 

Facility#: 130 

Data sources available: 

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 

~ Petroleum refinery data base (PRDB) 

No-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

Basis for F037 and F038 waste estimation: 

ErA used data from the above sources because the refinery did not 
provid& more recerit data. 

F037 and F038 waste estimates: 

F037 (routine) - 642 tons/yr 



Facility # 130 

Crude capacity: 68,000 barrels/day1 

1Jaste11ater f1011; · 180,000 gallons/day2 

K waste generation: 
KOl.3: S8 tons/yearZ 
KOSl: 75 tons/yearZ 

Assumptions: 

14Facility Group 

K049 composition: 40 percent vater. 48 percent oil, and 12 percent solids by 
11eight5 

KCl51 composition: 65 percent '-ater, 15 percent oil, and 20 percent solids by 
weight5 

AP! separator solids removal efficiency: 50 percent6 
AP! s~parator oil removal efficiency: 75 percent6 
OAF unit solids removal efficiency: 50 percer\t6 
OAF unit oil removal efficiency: 85 percent6 
Oil in the AP! skimming (to slop oil system); 50 percent7 

Slop oil emulsion solids (KC49) '-'as not reported in TSDR survey or PROB; 
therefore, an estimated K()[.9 quantity of 103 tons/yr was based on 1.38 metric 
tons/yr (or 1.52 tons/yr) per 1.000 barrels/da~ 

Estimation: 

Oil in API sludge (K051): (0.15 
Sol1ds in the API sludge (K051): 

Oil in AEI influent wastewater: 

Solids in AP! influent vastevater: 

Oil in API effluent wastewater: 
Solids in AP! effluent was:evater: 

Oil in 0\JS influent wastewater: 

Solids in O\JS inf~uent was:ewater: 

Oil removal in O\JS (F037): 

x 75 tons/yr) - 11.25 tons/yr 
(0.2 x 75 tons/yr) - 15 tons/yr 

(11.25 tons/yr) / (0.75 API oil removal 
eff.) - 20 tons/yr 
(15 tons/yr) / (0.5 AP! solids removal· 
eff.) - 30 tons/yr 

20 tons/yr - 11.25 tons/yr - 8.75 tons/yr 
30 tons/yr 15 tons/yr - 15 tons/yr 

(11.25 tons/yr oil in effluent wastewater) 
/ (1.0 • 0.75 fraction of oil settling 
based on 30 min. 11 residence time) - 45 
tons/yr oil in influent wastewater 
(15 tons/yr solids in effluent was_tewater) 
/ (1.0 • 0.5 fraction of solids settling 
based on 30 min. 11 residence time) - 30 
tons/yr solids in influent waste11ater 

45 tons/yr oil in influent 11astewater -
11.25 oil in O\JS effluent wastel.'ater -
33. 75 tons/yr oil settling in O~S 



Solids removal in OwS (F037): 30 tons/yr solids in influent wastewater . 
15 solids in O~S effluent wastewater - 15 
tons/yr solids settling in O~S 

F037 sludge from OwS clean out: (33.75 tons/yr oil+ 15 tons/yr solids 
settling in O~S) / (0.35 fraction of oil 
and solids in O~S sludge 12 ) - 139 tons/yr 
F037 sludge from OwS clean out 

Oil in DAF float (K048): (8. 75 tons/yr) x (0.85 DAF oil removal 
efficiency) - .:.3 tons/yr 

So'.id in DAF float (K048): (15 tons/yr) (0.5 removal efficiency) - 7.5 
tons/ yr 

Oil in DAF effluent waste~ater: (8.75 tons/yr) • (7.43 oil removed by DAF 
float - 1.32 tons/yr 

Solids in OAF effluent wastewater: (15 tons/yr influent solids) - 7 .5 tons/yr 
removed by DAF float - 7.5 tons/yr 

Since most F037 and F038 wastes exhibit the 7C 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 impound!:ents have been closed and the functions of the 
surface irnpo~ndments have been replaced by tanks. EPA believes that tanks 
replacing surface irnpoundm~nts would be cleaned out routinely to remove 
accumulated sludges (which are considered rou:inely generated F037 and F038 
wastes). Based on information provided in the TC questionnaire, we estimated 
the quantity of wastes generated from these routine tank cleanoucs to be on an 
average one-third as much as wastes generated from cleanout of surface 
impoundments. Calculations for surface irr.pound::ent cleanout (based on settling 
of solids in an impoundment chat was cleaned out every five years on the 
average) and for tank cleanouts (based on the calculations for surface 
irnpoundment cleanout) are presented below. 

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

Amount of F waste sludge from upstream surface irnpoundment: 

21,780 sq.ft area of the surface impoundn,ent x 2 ft depth of the 
sludge 14 x 63 lb/cu.ft density of the sludge- 2,i44,280 lbs - 1372 tons 

Quantity of sludge generated from tanks: 

13i2 tons cf surface impoundment sludge x 1/3 17 - 457 ton/yr of tank sludge. 

Amount of F037 sludge from annual refinery se...-er clean out (extrapolation 
based on refineries with kno~-n se~er clean ouc quantities): 15 

Sol~ds loading of refinery: (88 cons/yr K048 + 103 tons/yr K049 + 75 
cons/yr KOSl)/ 180,000 gallons/day -
0 0011.73 

http:lb/cu.ft


Sewer clean out amount: 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 tons/yr 



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

Facility {!: 131 

Data sources available: 

Petroleum refinery visits/voluntary submission 

National Survey of Ha:ardous ~aste Treatment, Storage, Disposal, 
and Recycling Facill ties (TSDR survey) 

~ National Sun·ey of Ha:ardouc 1.·aste Generators 

Biennial report/state reporting requirements 

California hazardous vaste data base 

~ Petroleum refinery data base (PROB) 

No-migration petftions 

Comments from the proposed rule 

Organic Toxicity Sun•ey 

2 

Bdsis for F037 and F038 vaste estimation: 

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

F037 and F038 waste esti~a~es: 

F037 (routine) - 16 tons/yr 



acili ty # 131 

:rude capacity: 35,000 barrels/day1 

~stewater flow: 90,000 gallons/day2 

: "'aste generation: 

KOSl: 51 tons/yearZ 

\SSUI!:ptions: 

'acility Group 44 

~049 composition: 40 percent "acer, 48 percent oil, and 12 percent solids by 
"eights 

<051 composition: 65 percent \Jater, 15 percent oi1, and 20 percent sol ids by 
weights 

\PI separator solids removal efficiency: 50 percent6 

,pr separator oil removal efficiencv: 75 percent6 
)AF unit solids removal effici~ncy: s'o percent6 

)AF unit oil removal efficie:-:~y: 85 percent6 

Jilin the AP! skimming (to slop oil system): 50 percent7 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDo; 
therefcre, an estimated K049 quantity of 46 tons/yr ,;as based on 1.38 ~eerie 
tons/yr (or 1.52 tons/yr) per 1,000 barrels/day8 

Estimation: 

A;nount of F037 sludge from annual refinery sewer clean out (extrapolation 
based on refineries with kno~-n se,.,er clean out quantities): 15 

Solids loading of refinery: ( 46 tons/yr K049 + 51 tons/yr KOSl)/ 
90,000 gallons/day - 0.001078 

Sewer clean out amount: 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 



F037 ANil F038 WAST& CAPACITY ANALYSIS: 
DATA USE AND TRACKING SRXKT 

Facility //: 132 

Data 5ources available: 

Petrolew:i refinery •,isits/voluntary submission 

_z National Survey of Hazardous ~aste Treatment, Storage, Disposal, 
and Recycling Facilities (TSDR survey) 

_z National Survey of Hazardous ~aste Generators 

Biennial report/state reporting requirements 

California hazardous waste data base 

_z Petroleum refinery da:.1 base (PROB) 

No-migration petitions 

Comments from the proposed rule 

~ Organic Toxicity Survey 

Basis for F037 and F038 ~aste estimation: 

EPA used data from the abo,·e sources because the refinery did not 
provide more recent data. 

F037 and F038 waste estimates: 

F037 (routine) - 103 tons/yr 



'acility # 13:2 

:rude capacity: 60,000 barrels/dav1 

raste,.,ater flo": 40,000 gallons/d~y2 
: "aste generation: 

KOSl: 21 tons/year2 

~ssumpcion·s: 

'aciltty Group 44 

:049 composition: 40 percent ,,acer, 48 percent oil, and 12 perc•11t solids by 
weight5 

:OSl composition: 65 percent ~ater, 15 percent oil, and 20 percent solids by 
weight5 

,Pl separator solids removal efficiency: 50 percent6 
u'I separator oil r~moval efficiency: 75 percent6 

>AF unit solids removal efficiPncy: 50 percent6 

)AF unit oil removal efficienc;.·: 85 percent6 

lil in the API skimming (to slop oil system): 50 percent:7 

'ET solid removal efficiency: SO percent9 

ilop oil emulsion solids (K049) "as not reported in TSDR survey or PROB; 
:herefore, an estimated K049 quantity of 273 tons/yr was based on 1.38 metric 
:ons/yr (or 1.52 tons/yr) per 1,000 barrels/day! 

estimation: 

;ouds•in the API sludge (KOSl): (0.2 x 21 tons/yr) - 4.2 tons/yr 
;olids in the API skimming (removed as K049): (0.12 x 273 tons/yr) - 32, 76 

tons/yr 
;olids removed in the API separator: 4.2 tons/yr+ 32.76 tons/yr - 37 

tons/yr 
;olids in API influent waste~ater: (37 tons/yr) / (0.5 API solids removal 

eff.) - 74 tons/yr 
5olids in API effluent waste~ater: 74 tons/yr - 37 tons/yr - 37 tons/yr 
~antity of API skimming: (0.52 Y.049 "acer & solids content) x 273 

tons/yr) / (1.0 - 0.5 oil in API skimming) - 283 
tons/yr 

)11 in API skimming: 283 tons/yr x 0.5 - 142 tons/yr 
)il in API sludge (KOSl): (0.15 x 21 tons/yr) - 3.15 tons/yr 
)il removed in the API separator: 142 tons/yr+ 3.15 tons/yr - 145 tons/yr 
)il ir API influent "astewater: (145 tons/yr) / (0.75 API oil .removal 

eff.) - 193 tons/yr 
Jil in API effluent ~aste~ater: 193 tons/yr - 145 tons/yr - 48 tons/yr 

Jil removed in 02 API separator: 48 tons/yr x (.75 oil removal efficiency) 
- 36 tons/yr 

Solid removed in #2 API separator: 37 tons/yr x (0.5 solids removal 
efficiency) - 18 



Filter solids removal: 9 tons/yr 
Filter oil removal: 12 tons/yr 

9 tons/yr+ 12 tons/yr - 21 tons/yrTotal oil and solids removed 
21 tons/yr/ (0.6 solids & oilTotal F037 generate from the filter: 
fraction16 ) - 36 tons/yr 

Amount of F037 sludge from annual refinery sewer clean out (extrapolation
15

based on refineries with known sewer clean out quantities): 

( 273 tons/yr K049 + 21 tons/yr K05l)/Solids loading of refinery: 
400,000 gallons/day - .000735 

0.000735 x 200 acres land area of refinerySewer clean out amount: 
x 143. 7 tons/(yr/acre) (for solids loading 
of 1.0 calculated from known refinery) -
21 tons/yr 
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Oil in u2 API effluent wastewater: 48 tons/yr • 36 tons/yr - 12 
Solids in U2 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 FtT 

F037 sludge from FET clean out: (9 tons/yr solids settling in FET) / (0.2 
fraction of solids in FET sludge 10 ) - 45 
tons/yr F037 sludge from FET clean out 

Soli~s in FET effluent wastewater: (18 tons/yr solids in influent wastewater 
• 9 tons/yr solids settling in FET) - 9 
tons/yr solids in effluent wastewater 

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 

fraction16 ) - 36 tons/yr 

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

Solids loading of refinery: ( 273 tons/yr K049 + 21 tons/yr K051)/ 
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 A.~ALYSIS: 
DATA USE AND TRACKING SHEET 

Facility //: 133 

Data sources nvailable: 

P~troleu.'11 refinery visits/volunt,1ry submission 

~ Nn t ional Sun·ey of Hazardous \./nste Treatment, Storage, Disposal. 
and Recycling Facilit!es (TSDR survey) 

~ N,1tional Survey of Ha::ardous \./nste ::anerators 

Biennial report/state reportlnr, requirements 

California hazardous ~aste data base 

~ P~troleur:, refiner:; da:a base (l'RDB) 

No-migration pecit!c~• 

Comments from the pro?osed rule 

Organic Toxid ty Sur.•ey 

Basis for F037 and F038 ~asce estimatl0n: 

EPA used data from che a?::Jove sourc1·s because the refinery d!d r.ot 
provide more recent d.ata. 

F037 and F038 ~aste estimates: 

F037 (routine) - 1,852 tons/yr 

F038 (routine) - 171 tons/yr 



P037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA OSE AND TRAC~ING SHEET 

1cility //: 134 

,ta sources available: 

Petroleum refinery visits/voluntary submission 

-2' National Survey of Hazardous ~aste Treatment, Storage, Disposal, 
and Recycling Facilities (!SOR survey) 

_2' National Survey of Hazardous ~aste Generators 

Biennial report/state reporting requirements 

California hazardous waste data base 

~ Petroleum refinery da~a base (PROB) 

ND-migration petitions 

Comments from the proposed rule 

Organic Toxicity Survey 

,sis for F037 and F038 waste esti~ation: 

EPA used data from the abo·:e sources because the refinery did not 
provide more recent data. 

)37 and F038 waste estimates: 

F037 (routine) - 143 tons/yr 



Facility # 134 

Crude capacity: 34,000 barrels/day1 

~ascewacer flow: 150,000 gallons/day 2 

K waste generation: 

KOSl: 51 tons/year2 

Assumptions: 

74Facility Group 

K049 composition: 40 percent ,,.-ater, 48 percent oil, and 12 percent solids by 
weight5 

KOSl composition: 65 percent '-'atcr, 15 percent oil, and 20 pe~cent sol ids by 
..-eight5 

API separator solids removal efficiency: so perccnc6 

API separator oil removal efficiency: 75 percenc6 

DAF unit solids removal effic ,,-ncy: 50 percent6 

DAF unit oil removal efficier.c:,: 85 percent6 

Oil in the API skimming (to slop oil system): 50 percenc7 

Slop oil emulsion solids (K049) was not reported in TSDR survey or PRDB; 
therefore, an estimated K049 quantity of 52 tons/yr was based on 1.33 metric 
tons/yr (or 1. 52 tons/yr) per l, 000 barre ls/dayll 

Estimation: 

Solids in the API sludge (K051): (0,2 X 51 cons/yr) - 10.2 tons/yr 
Solids in the HI 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 cons/yr) / (0.5 API solids removal 

eff.) - 16.44 tons/yr 
Solids in API effluent waste.acer: 32.88 tons/yr· 16.44 tonsiyr - 16.44 

tons/yr 
Quantity of API ski1t111ing: (0.52 K049 water & solids content) x 52 tons/yr) 

/ (1.0 • 0.5 oil in API skimming) - 54 tons/yr 
Oil in API skiillllling: 54 tons/yr x 0.5 - 27 tons/yr 
Oil in API sludge (K051): (0.15 x 5ltons/yr) - 7.65 tons/yr 
Oil removed in the API separator: 27 tons/yr+ 7.65 tons/yr - 34 tons/yr 
Oil in API influent wastewater: ( 34 tons/yr) / (0. 75 API oil removal 

eff.) - 45 tons/yr 
Oil in A~l ~ffluent wastewater: 45 tons/yr · 34 tons/yr - 11 tons/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 F037 and F038 wastes exhibit the TC for benzene, refineries chat 
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 



1at the surface impoundments have been closed and the functions of the 
Jrface impoundments have been replaced by tanks. EPA believes that tanks 
~placing surface impoundreents ~ould be cleaned out routinely to remove 
:cumulated sludges (which are consid~rcd routinely generated F037 and F038 
astes). Based on information provided In the TC questionnaire, we estimated 
1e quantity of wastes generated fro~ these ro~tine tank cleanouts to be on an 
verage one-third as much as wastes generated from cleanout of surface 
npoundrnents. Calculations for surface lmpoundment cleanout (based on settling 
f solids in an impoundrn~nt that ,.-as clc.,ned out every five years on the 
verage) and for tank cleanouts (based on the calculation5 for surface 
~poundn:ent cleanout) are presented below. 

uantity of sludge generated from the ~urface impoundments that have been 
losed: 

qualization basin ,·olume: 3,581,000 cu. ft 2 

low - 150,000 gallons/day - 20,204 cu.ft./day 
ydraulic retention time (HRT): 3,5el,OOO cu.ft. / 20,204 cu.ft./day - 179 

c!Ay - 4292 hours 

ettling calculations show that :he H~T is 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 
ater13 ; therefore,· the F037 waste ·.·olwsc acc=ul.a.ting in the basin is 
stim3ted at ( 27.44 tons/yr)/(1-.65)- 78 tons/yr. 

uantity of sludge generated fro~ tankr.: 

95 tons of surface impoundn:ent sludge x 1/3 17 - 132 ton/yr of tank sludge . 

.count of F037 sludge from annual r~fin~ry sewer.clean out (extrapolation 
,ased on refineries with kno,:n sewer clean out quantities): 15 

Solids loading of refinery: ( S2 tons/yr R0~9 + 51 tons/yr K051)/ 
150,000 gallons/day - 150,000 

Sewer clean out amount: 0.000687 x 113 acres land area of refinery 
x 143.7 tons/(yr/acre) (for solids loading 
of l. 0 calcula.ted from kno,,n refinery) -
11 tons/yr 



-~ 

1'037 AND P038 WASTE CAPACITY ANALYSIS: 
DATA USE AND TRACKING SHEET 

Facility fl; 135 

Data sources available; 

Petroleum refinPry visi~s/voluntnry s_ubmissior. 

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

~ National s~rvey of Hazardous Waste Generators 

Biennial report/state reporting requirements 

California hazardous ~aste data base 

__! Petroleum refinery data base (PROB) 

No-migration petitio~s 

Co~ents from the proposed rule 

Organic Toxicity SurYey 

Basis for F037 and F038 waste estirnacfnn· 

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

F037 and F038 ~aste estimates: 

F037 (routine) - 3 tons/yr 



ility ll 135 

de capacity: 80,000 barrels/day1 

tcwater flow; 105,000 gallons/day2 

aste generation: 
K048: 12 tons/year3 
K051: 15 tons/year3 

un:otions: 

44ility Group 

ir..1tion: 

ur.t of F037 sludge from annual refinery sewer clean out (extrapolation 
ed on refineries with kno'--n se,.·er clean out quantities): 15 

Solids loading of refinery: ( 12 tons/yr K048 + 15 tons/yr K051)/ 
105,000 gallons/day - 0.000257 

Sewer 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 kno\o-n refinery) - 3 
tons/yr 



I. 
I °;•.. 

\)lf.~o\u•.L (\i,) ti',~(.,
o...,~ I,.) \}1.J',1

F\<>1.<i•i. ...> 
si-/tu"iJ/~w ., 

tJIH,J- B •• ,e~i Cc.cl,;.,'°"'~ 
ij\.~1',~t-' 

At ~.a..-r\·o~ 
( " I

~{..oo,.:ls ( ~) >. 
!.". 

ssivT 

w
! . ': 



111 111111 1111111111111111
EP A530-R-97-037f 

PB 9 7 - 1774 7: 

I5. Report Date 
I June 1992 

~NT FOR CAPACITY ANALYSIS FOR NEWLY LISTED WASTES AND I6. 
l SUPPORT 40 CFR 268 LAND DISPOSAL RESTRICTIONS; FINAL; I 
• CATEGORY 2 FACILmES FOR TIIE F037 AND F038 CAPACITY ANALYSIS I 

I8. Performing Organization Repl 

I 
I 

Name and Address I10. Projcctrrask/Work Unit No. 

I 11. Contract© or Grant (G) No. 
TE I<D 

I 
60 I(G) 

I 

nName and Address I 13. Type of Report & Period Cov, 

I
I TECHNICAL REPORT 

I 14. 
I 

ll'ds) 

>NON PETROLEUM REFINERIES USED FOR ESTIMATING REQUIRED F037 AND F038 CAPACITY. INCLUDES KEY P 
~TIMATE F037 AND F038 GENERATION FOR CATEGORY 2 FACILITIES AND ESTIMATES OF F037 AND F038 WASTE 
s. 

Descriptors 

:d Terms 

I19. Security Class (This Report) I21. No. of Pages 
IUNCLASSIFIED I 

399
I I 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394
	Page 395
	Page 396
	Page 397
	Page 398
	Page 399
	Page 400
	Page 401
	Page 402
	Page 403
	Page 404



