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ABOUT THE UPDATE

EPN's“Oil Spill Program Updae” is produced quaterly, with information coming from the Regionsin respong to their needs. The
goa of theUpdaeis to provide straight-forward information to keep EPA Regiond staff, other federal agendes and departments,

indudries and busnesses, and theregulated community current with thelatest developments. The Updaeis distributed in hardcopy
ard is available on the Oil Programhomepageat www.epa.govoilspill.

About this Issue

EPA’s Qil Program Center
developed this Updaeto hdp
storage facilitie s, indudries,
businesseshat handle vegeteble oil
and animal fats, other federal
agerties,statesand the reguated
community gain an undestanding
of the Federal Oil Pollution
Prevertion Reguation Title 40
Codeof Federal Regulations (CFR)
Part 112. This reguationincludes
the Spill Prevenion Control and
Countermeaste (SPCC) Plan
requirements and the Facility
ResmpnsePlan (FRP) requiremerts.
We focus this entire issLe of the
Update on vegetale oils and
anmal fats, with articlesfrom
various souces. An overviewand
applicability of the requirements, a
summaryof EPA’'s Vegetale
Oils/Animal FatsDecision
Document, articleson the increased
use of vegetale-basedubricarts,
ard actual spills highlight this
edtion. RichardFrarklin of EPA
Region VI and Don Riggerof EPA
Region |V contributedwith reports
describing the respnsework
during such spills. The

Internaticnal Bird Rescue Rsearch
Centerin Berkeley California,
erhancedthis edtion with specific
informationrelating to the effectsof
hydrogerated oil onsealirds. The
photosincluded in this edition help
to illu stratethe harnful effectsof
thesesplls ard reinforcethe
importarce of preverting spills of
vegetale oils and animal fatsin the
ernvironmert.

Protectin g
Human Health
and Ecolo gy

Vegetalbe ails, animal fats,and
petroleum oils sharecommon
chemical ard physical properties
arnd produce similar environmertal
effects.They canalsocortain toxic
conponerts and produce similar
acue toxic effects,chronic toxicity,
ard carcirogenicity. They canfoul
shorelinesard interferewith water
treatmen Vegetale oils, animal
fats,and petroleum oils cancatse
devastatirg physical effects,such as
smottering, coatirg, oxygen
depletion and suffocation, egg
cortamination, and destrwction of

existingand future faod supply
breedng animals, and habitat.

Vegetale oils, animal fats,and
petroleum oils canpersistin the
environmert or degraa very
rapdly. Usually only asmall
portion of vegetale oils or animal
fatsis volatile, unlike the volatile
fractiors in petroleun oils. Most
vegetale oils or animal fatsdo not
presen a significant fire or
explosionhazard unlessother
chemicalsor ignition sourcesare
preser.

Qil spills canhave a severampact
ondrinking waterresouces.
Moreover oil pollution seriotgly
damagesthe terrestrialand aquatic
ervironmert. It doesnot takea
spill of catastropic magritude to

Visit the Qil Spill Programat:

http://www.epa.govbil spill



http://www.epa.gov/oilspill
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have a seriots impacton anaquatic
habitat. The complexfood chainor
weh, from microorgarisns and
plarts to shellfish, mammals, and
birds, is affectedby evensmall
splls. Infact,asingle pint of oil
releasednto the watercancover
one acre of watersurfacearea.
Ecosystemsmaytakeyearsto
recoveror may never recoverfrom
splls.

In addition to causing threatsto
human healthwhenanoil spill
(petroleum oils, vegetalte oils,
anmal fats, or other non-petroleum
oils) occus, significant
environmental harmcanrestit.
Physical effects,such ascoatirg
with oil, sufocation cortamination
of eggsand destriction of foodamnd
habitat, short and long termtoxic
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What is an Oil?

Oil is defined under several statutes, including the Clean Water Act
(CWA) and the Qil Pollution Act of 1990 (OPA). As a result,
overlapping regulatory interpretations exist. For this reason, EPA and
the U.S. Coast Guard are currently developing a nationally consistent
program policy and methodology for facilities to determine whether a

given substance is considered an oil under the existing CWA as

amended by OPA.

Under the CWA, the definition of oil includes oil of any kind and any
form, such as petroleum and nonpetroleum oils. Generally, oils fall
into the following categories: crude oil and refined petroleum
products, animal fats and vegetable oil, other oils of animal or
vegetable origin, and other nonpetroleum oils.

Many substances are easily recognizable as oils (e.g., gasoline,
diesel, jet fuel, kerosene, and crude oil). Under the CWA definition,
many other substances are considered oils which may not be easily
recognizable as oils by industry, including mineral oil, the oils of
vegetable and animal origin, and other nonpetroleum oils. Therefore,
facilities should work closely with EPA and USCG (if applicable) to
make determinations for the substances they handle.

effects, palution and shutdown of
drinking watersupplies, rancid
smells,and fouling of beackesard
recreatioml areas,areexamplesof
the conseaiencesof thesesqills.
Many distressedbirds and arimals
have no charce of survival. Birds
ard otherwildlife affectedby a spill
needimmedateintervertion. They
canbe takento treatmemcertersor
termporaryfacilitiesfor medical
treatmemnand clearing (see
“Hydrogerated Oil Spill Affects
Cdlifornia Seabrds” on page 12 of
thisisswe). However these
measuesare not aways effective.
The bestapproachto avoidng oil
splls is astrong prevenion
programthat includes preverion
measues,adequate training of
personnd in the operation of a
facility, including equipmert
inspectionand healthand safety
training, and knowledge of what
steps to takewhen aspll occus.

Economc Considerations of
Spills

Facilitiesthat are in full conpliance
reduce the number and severityof
dischargesand avoidthe high cost
of environmental cleanups
restorirg natural resouces.
Additional permitting requirements
coud beimposedin the evert of a
discharge. By being in full
conpliance, facilities may reduce
the severityof penalties and avoid
high costs.Facilitiesthat implement
thesemeasuesare morelikely to
prevert and cortrol oil splls that
may result dueto hunman
operationd error, equipment
failure, vardalism, or natural
disasters.

Thecost of a cleanupwould not
only include regairing the damage
to the facility (e g., soil renoval or
equipment repair) but could extend
beyond thefacility's bounday to
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impactedoffsite areasincluding
damageto natural resouces.
Regulatorsand pernitting agercies
may require modifications to
operationsor revisionsto plans.

Heavyfinesand peraltiesare often
associatedavith oil dischamges,
especiallywhennegligence canbe
proven

Applicability of the
Requiremnents

> Spill Prevention, Controal,
and Countermeasure
(SPCC)PIlan

EPA's Spill Prevertion, Control,
and Countermeaste (SPCC)
requirements (40 CFR112.1
through 112.7) apply to facilities
that arenontransportationrelatedor
fixed Thesefacilities are the ones
that coud reasombly be expected
to discharge ary type of oil into or
upan the navigable waters of the
United Statesor adjoining
shorelines. Theyalsomusthave (1)
anaboveground oil storagecapacity
of morethan660gallonsin asingle
container; or (2) atotal
aboveground oil storagecapacity of
more than1,320gallons; or (3) a
total underground buried storage
capacity of more than42,000
galons These requirements apply
only to afacility's storagecapacity;
regardessof whether the tarks are
conpletelyfilled. Some
trarsportation-relatedfacilities or
activitiesmay have conponens
conddered to be“fixed” unde 40
CFR Part112 (eg., certaintarks at
apipeline facility, trucks containing
product stationed within afixed
facility). SPCC-reguatedfacilities
mustalsocomgy with other
federal, state,or local laws, some of
which may be more stringert.

Otherfacilities may nat be
reguatedif, due to their location
they could not reasombly be
expectedto dischargeoil into or
upan the navigable waters of the
U.S.or adjoining shorelines. This
determnation is made without
corsiderationof manmade
structures. The majority of
facilitiesin the U.S. havethe
potertial to dischargeto navigade
waters.

> Facility ResponsePlan
(FRP)

The facilitiessubjectto 40 CFR
Pats 112.1through 112.7are
required to prepare an SPCC Plan
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and conductan initial screeningo
determire whether they arerequired
to developa Facility RespnsePlan
(FRP). Thosefacilities that could
cause “subgantial harm” to the
environment mug prepare and
submit an FRP to EPA for review
Only asmallnumber, no morethan
1 Y4 percert of the total SPCC
community reguated
(approximately 5,400 of atotal of
435,000facilitie s) unde 40 CFR
part 112.1- 112.7, meetthe criteria
for subgantial harm unde 40 CFR
112.20.

Asoutlinedin 40 CFR
112.20(f)(1), afacility hasthe
potertial to cause substantial

What are Navigable Waters o f the U.S.?

Navigable waters are defined generally under the Clean Water Act
(CWA) Section 502(7). EPA's regulatory definition can be found at 40

CFR 110.1.

For the purposes of 40 CFR Part 112, the term navigable waters
means the waters of the United States, including the territorial seas,

and includes the following:

. All waters that are currently used, were used in the past, or
may be susceptible to use in interstate or foreign commerce,
including all waters subject to the ebb and flow of the tide

. All interstate waters, including interstate wetlands, mudflats,

and sandflats

. All other waters, such as intrastate lakes, rivers, streams
(including intermittent streams), wetlands, mudflats, sandflats,
sloughs, prairie potholes, wet meadows, playa lakes, or natural
ponds, the use, degradation, or destruction of which could
affect interstate or foreign commerce, including any waters
that could be used for recreational purposes, or from which
fish or shellfish could be taken and sold in interstate or foreign
commerce, or that are used or could be used for industrial
purposes by industries in interstate commerce.

The CWA has been interpreted to cover all surface waters, including
any waterway within the United States. Also included are intermittently
dry creeks through which water may flow and ultimately end up in
public waters, such as a river, stream, tributary to a river or stream,
lake, reservoir, bay, gulf, sea, or ocean within or adjacent to the United
States.
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harm in the following
circumstarces:

. The facility trarsfers oil
overwaterto or from
vesselsand has atotal ol
storagecapacity, including
both aboveground storage
tanks (ASTs) and
undeground storage tanks
(USTs), of greaterthanor
equd to 42,000gallons or

. The facility's total oil
storagecapacity, including
both ASTsand USTs, is
greaterthanor equal to one
million gallons and one of
thefollowingistrue:

— Thefacility doesnot
have secomary
cortainment for each
aboveground storagearea
suficient to contain the
capacity of the largestAST
within eachstoragearea
plus freeloardto allow for
preciptation;

— Thefacility is locatedat
adistance such tha a
discharge coud cawse

injury to an
ernvironmentally sersitive
area,

— Thefacility is locatedat
adistance such tha a
discharge would shutdown
apublic drinking-water
intake;or

— Thefacility hashada
reportabe spill greaterthan
or equd to 10,000gallons
within the lastfive years.

Overview of the
Requirenents

The SPCCrequirements apply to
facilities that meetthe minimum
applicability stardardsto preven
oil spills from reacling the
navigable waters of theU.S. or
adoining shorelines. The SPCC
Planmust descrite discharge
preverion structures,such as
secotary cortainment, proper
operation and maintenance at the
facility, and adequate training of
facility persomel.

shorelines.

*Defined in 40 CFR 110.3.

What is consi dered a discharge?

For purposes of section 311(b)(4) of the Clean Water Act, discharges
of ail (of any kind) in quantities determined to be harmful* to the public
health or welfare, include discharges of oil that:

(a) Violate applicable water quality standards; or
(b) Cause a film or sheen upon or discoloration of the surface of the

water or adjoining shorelines or cause a sludge or emulsion to be
deposited beneath the surface of the water or upon adjoining
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In 1990,Congresspassedhe Qil
Pollution Act which amended
Section311 of the CleanWater Act
to require “substartial harn’
facilities to developand implement
FRPs Unde theFRP
requirements, ownersand
operatorsof facilities that could
cawse" substantial harm” to the
environmernt by discharging oil into
navigable water bodies or adjoining
shorelinesmust prepareand
implemert plans, training, and
drills for respnding to aworstcase
discharge of oil, to a substartial
threatof such adischarge,and to
dischargessmallerthan worstcase
discharges

EPA-reguatedfacilitiesthat may
cawseslbstartial harmare recuired
to submit their FRPs and response
resoucesto implemert the planto
EPA for review EPA reviewsand
approvesplans from facilities
idertified as having the potertial to
cawse“significant and substantial
harm” to the environment from all
discharges. Other reguated
facilities that do not meetthe
“substartial harm’ criteriaand are
not required to prepare an FRP are
required to documert their
determination

Basedon informationprovided by
indugry, EPA estimatesonly 50 to
100vegeable oil or animal fat
facilities arepresetly requiredto
prepareFRPs. In addition, only a
small number of the5,400
stbstartial harm facilities (EPA
estimates beween 50to 100)that
storeor usevegetale oil and
animal fat are required to prepare
and submit FRPs
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Vegetable Oils
and Animal
Fats: Summary
of Decision
Document

Backgound

Under the CleanWater Act (CWA),
asamended by the Qil Pollution
Act of 1990,vegetable oils and
anmal fatsareconsideredoils. As
mandated by the Qil Pollution Act
(OPA) of 1990,EPA has developed
reguations for respnseplaming.
The Facility RespnsePlan (FRP)
rule requires certainfacilities whose
discharge coud cauwsesigrificant
ervironmental harmto prepare ard
implemen respnseplans. While
the rule appliesto facilities storing
petroleum oils ard non-petroleun
oils, induding vegetable oils and
animal fats, it provides greater
flexibility to vegetale il or anmal
fat facilitiesin the developmert of
these plans than what is required
for petroleun facilities.

Basedon informationprovided by
indugry, only asmall number
(approximately 50 to 100) of
vegetale oil or anmal fat storage
facilities haveto prepare FRP's
unde therule. Thesefacilities
meetthe rule’s substartial harm
criteriadue to their potertial to
impactsersitive areas,ncluding
drinking water intakes, or dueto
certainfacility characteristics.

In the FRP rule, EPA estaltished
different and more flexible
response planning requirements for
facilities that hardle, store,or
transport non-petroleum oil,

including animal fatsand vegetale
oils. For examge, in calcuating
required respnseresoucesfor
non-petroleun facilities, the
owner/operatorof afacility which
handles,storesor trarsports animal
fats or vegetable dilsis nat required
to use emulsification or evaporation
factorsin Appendix E of therule.
Rather, thesefacilities needonly (1)
show procediresard strategiedor
respnding to the maximum extent
practicalbe to aworstcase
discharge;(2) show soucesof
equipment and supplies necessary
to locate,recover and mitigate
discharges;(3) demorstratethat the
equipmert identified will workin
the conditions expectedin the
relevan geograpic area,ard
respond within the required times;
and (4) ensure the availability of
required resources by contract or
other approvedmears. (40 CFR
Part 112, Appendix E, section7.7.)
It is importart to note that EPA
does nat determinethe type or
amount of equipment tha preparers
of resppnseplans for non-petroleum
oil dischargesmust identify.

EPA aso setforth definitions for
both ‘‘animal fat” and ' vegetabe
oil"” in the preanble to the FRP
rule (59 FR 34070,34088(July 1,
1994)). To assistowners and
operators in distinguishing between
oil types, EPA defined ‘“ animal
fat” to mean‘‘anon-petroleum oil,
fat, or greasaderived from animal
ails nat specificaly identified
elsevhere.” EPA alsodefined
“vegetabe oil'’ to mean‘‘anon
petroleum oil or fatderived from
plan seed nuts, kerrelsor fruits
not specifically idertified
elsewtere!” Thesedefinitions are
nearlyidertical to thosein the
Edible Oil ReguatoryReformAct
of 1995.
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History of EPA's Fadlity Respons
Plan Rulemaking

EPA’'s FRP rule wasdeveloped
following anextersive rulemaking
process. The proposedFRP rule
was published in the February 17,
1993, Fadaa Register (58 FR
8824) A tota of 1282comments
werereceivedon the proposedrule,
the majority being one-pageform
lettersfrom menbers of
ervironmental professioml groups
thataddressedhe isste of whether
certificationof respnseplars by an
independent party wasappropriate.
EPA summarizedard provided
respnsesto all comments received
on the proposedrule.

OnJuly 1, 1994 thefina FRPrule
was published in the Federal
Register (40 CFR 112.20-21). The
rule estallishes risk-basedfactors
for evaluating the potertial to cawse
substartial harm,discusses
response plan requirements and
elements, and provides a model
respnseplan

Severalagricultural trade
organizatiors petitioned EPA to
alow facilitiesthat store vegetabe
oils or anmal fatsto use differert
and less stringent response methods
in planningfor spills of these ds
unde theFRPrule. On Odober
26,1994 ,EPA requested broader
public comment on isswesraisedby
the Petitionersin a noticeand
request for data (59 FR 53742,
Octdber26,1994)becausef the
differing scienific corclusions
reacled by the Petitioners, Federal
natural resoucetrusteeagercies,
other groyps, and agerties. EPA
receivedl4 comments, which were
corsideredduring evaluation of the
Petition. No new datawasreceived
during the comment period.
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Therefore EPA begana
comprehensive reviewof existing
research

On Octobe 20,1997, EPA
published its decision to deny the
petition in the Federal Register(62
FR54508) TheDecision
Document is sunmarized below,
ard the comgete decision
document is available at
http://www.epa.gov/fedrgstr/E PA-
WATER/19970cobe/Day-
2027261 .hin through the
Interret. EPA is currertly
evalueting another requestto
chargethe FRP rule thatwas
submitted by a coalition of
agricdtural trade associatioaon
Januay 16,1998,and amended on
April 9,1998.

Summay

The following summarizesEPA’'s
decisionto deny the petition of the
agricdtural trade orgarizatiorsin
their attempt to seekanexception to
the FRP rule. EPA has considered
the physical,chemical, biological,
and other propertiesand
ernvironmental effectsof petroleun
oils, vegetalte oils, and animal fats,
which are the criteria now to be
evaluaed unde the Edible Oils
Regulatory Reform Act of 1995.
EPA finds that petroleum oils,
vegetale oils, and anmal fatsshare
conmmon physical propertiesand
produce similar environmental
effects. Like petroleum oils,
vegetable oils and animal fats and
their constituents cando the
following:

¢ Cause devastatig physical
effects,such ascoatirg
anmalsand plarts with oil
ard suffocating them by
oxygen depletion;

¢ Be toxic and form toxic
products;
¢ Destroyfuture and existing

food supplies, breedng
animals, and habitat;

¢ Produce rancid odors;

¢ Foul shorelines,clog water
treatment plants, and catch
fire whenignition sources
arepresen; and

¢ Form products thatlinger
in the environmert for
mary years.

The petitioners did not demonstrate
that splls of arimal fatsard
vegetale oils arefree of adverse
impactson the ervironmernt.
Sciertific researchand experience
with actwal spills have shown that
spills of anmal fatsand vegetale
oils kill orinjurefish, birds,
mammalsand other speciesard
produce other undesirable effects.
Waterfowl and other birds,
mammals, and fish that are coated
with animal fatsor vegetake oils
could die of hypathermia,
dehydration and diarrhea, or
starvation Theycanalsosink and
drown or fall victim to predators.
Fishand other aquatic orgarisms
may suffocatebecawseof the
depletion of oxygen caused by
splled animal fatsand vegetale
oils in water Whether theseoils
are“toxic” to wildlife or kill
wildlife through other processess
not the isste. Spills of anmal fats
and vegetale oils have the sameor
similar devastatig impactson the
aquatic environmert as petroleum
oils.
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Real-World Oil
Spills

The tabde that follows descrites
severalegetalke oil and animal
fatsspills that have occured
Thesespills demonstratethat
factors,such asthe nature of the oil,
its ervironmertal fate,and the
proximity of the spill to
ervironmentally sersitive areas,
determine the adverseeffectsof
theseoils in the environment.
Many splls areneverreported
Animalsinjuredor killed by ail
may never befound,for they are
highly vulnerable to predatorsor
may drown and sink. Thus the
reports that aresummarized below
arenot a comprehersive study of
the adverseeffectsof spills of
vegetable oils and animal fats, but
rather a snapshot revealirg some of
the deleteriows effectscaltsedby
spills of oil into the ervironmert.

Theserealworld spills demonstrate
that large and small quantities of
vegetale oils canwreakhavoc.
The compex food chain, from
microorganisms and plants to
shellfish, mammals, and birds, is
affectedevenby smaller spills.
Ecosystemsmaytakeyearsto
recoveror may never recoverfrom
spills. Vegetalte oil dischargescan
be more damaging than petroleum
oils, do not have strorg odorswhen
newly discharged into the
ervironmernt, and they are not
iridescemlike petroleun oils.
Under certainconditions, asin the
Minnesotasoybeanspll, vegetale
oils can form rubbey strings tha
float or sink, do not biodegrad,
ard lingerin the environmert for a
long time.
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REAL WORLD OIL SPILLS

(1962-1963}2

NAM E AND OIL SPILLED EFFECTS
LOCATION
OF SALL
Minnesota 1to 1.5 million gdlonssoybean | Killed thousadsof dudcks and other waterfowl and wildlife or
Soybean Oil and | oil from storage facilitie s, 1 injured them throuch coating; 5,300birds injured or died, 26
Pdaroleum Oil million gallons low viscosity beavers, 177 muskrats
Spills cutting oil

Formed stringy, rubberymasseswith slicks; sankto bottom milky
material andhard crugs d soybeanoil with sand on beaches

Soybeanoil caugd much of waterfowl loss, asshown by lab
anaysis ofoil scrapedfrom ducls

FanningAtoll Cargo shipwith coconutoil, Effectssimilar to petroleumoil spill
Spill (1975)® palmoil, andedible materials;
ranaground,dunpedcaigo onto | Killed fish, crustaceansmnollusks; shiftsin algal community
coralreef continuedfor 11 months
Kimya Spill, Cago of unrdined sunflower oil | Killed mussés, shifts in ecologica communities aoundspill
North Wales
(1991)*5678 Polymerized, covered bottom killed benthic organisms; formed

impermeablecap,shut out oxygen, bacteriacannotbreakdown;
polymersremain nearly 6 yearslater

Concret-like aggregatesof oil and sand onbeach

Lab studiesof musselsshowsmall amountsof sunflower and other
vegetable ails kill mussés after 2 weeks; affect musse lining

Soybean Oil Spills

Soybean oil from tanker truck

Aesthdic effects at Lake Lanier; randd oil as weathered; adheed

in Geogia and soybeanvegetableoil to boatsanddocks
(1996)* refinery with overfilled
abowegoundstorage tank At Macon,rapid responsérevented significantdamage from oil,

which flowed through storm water system and entered stream;
previous spills from facility had entered sanitary sewer system and
daneged sewage treament plant

Fat and Qil Wide variety of sources Killed waterfow, coatedboatsandbeachestaintedfish, created

Pollutionin New tasteand odorproblens in watertreatnent plants

York State Waters

(1967) Grease-like substancesn shoreor floatingon Lake Ontario;

shorelne grea® balls smelled like lard,analyzedasmixturesof
animal andvegetable fats




CHgiipd 998
NAM E AND OIL SPILLED EFFECTS
LOCATION
OF SPILL
Spills d Fish Oil | Fishfactory effluent pipe near Killed at least 709 Cgpe Gannés, 5000Cape Cornorants, and 108

Mixtures neaBird
Island,Lamberts
Bay, SouthAfrica
(1974)*

Releass at two
othe fish factories
a St.HelenaBay
and SaldanhaBay,
SouthAfrica
(1973)%

breedinggroundfor Cape
Gannets

Two othe fish factories; stolage
pits andprocessing #luentsand
off loading water from vessés

Jaclass Bnglins

Penguins with sticky, white, foul-smelling coat of oil shivering;
gannetchicks dead

Milky white sea and clotsof ail on island smelling of fish

Two othe fish factories; at ong killed 10,000rock lobstes and
thousand®f seaurchinsprobably fromoxygen depletion;at
second, killed 100000 clams and black mussds, prawns,
polychetes, and anemones; foul smelling and adversely affected
aeshetics of beacheandcanping sie

WismonsinButter
Fire and Spill
(1991 16,17,18,19,

20,21,22,23

Butter, lard, cheese,
aswell as meat and other food
products

Rdeased 15 million poundsof butter and 125000 poundsof
cheese into the environment and damaged at |east 4.5 million
poundsof meat; thousand®f poundsof butterran offsite; rapid
responsereventedflow of butterymaterial through storm sewers
to nearbycreekandlake, wherefish and otheragquaic organisms
could have suffocated from oxygen depletion

Destroyed two large refrigerated warehouse with $10million to
$15million in propety damage

Costtax payers $13million for butte and cheese stored under
USDA surplus program

Danege to fire equipmentfrom grease)oss d businessovertime
payfor 300firefighters andesponders;osts forcleaning
equipnentand drains,rodentcontrol

Environmentalcleanupcosts;thousands fogallons o melted
butter; butter and spoled meatdeckredhazardous aste

IMinnesota, 1963
2 USDHHS,1963

3 Russell and Carlson, 1978

4 Sdgado, 1992
®Mudgeet al., 1993
¢ Mudge et d., 1995
"Mudge, 1997a
8 Mudge, 1997b

®McKelvey et al., 1980
10 Smith and Herunter, 1989

1 Crump-Wiesner andednings, 1975
12 Percy-Fitzpatrick Institute 1974

13 Newman and Pollock, 1973

4 Rigger, 1997

5 Zounetd., 1991

18 Wiscondn, 1991a

7\Wiscondn, 1991b

18 Wiscondn, 1991c

19 Wiscondn Stae Joumd, 1991a

20 Wisconsn Stae Joumd, 1991b

21 Wiscongn Stae Joumd, 1991c¢
22 WismonsinStae Journd, 1991d
Z\Wiscondn State Joumd, 1991e

Completereferencesavailablein the October20, 1997,FederalRegister
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Abowe is alarge vegetable oil storagefadlity in EPA Region VI.

Use of
Vegetable-
Based

Lubr icants on
the Rise

The following information was
basedon the articles “ Legumes
and Greases” by Peter S, Adam
and“Think Green:
Biodegradabk Lubes Glow with
Promise” by Mike Wbods both
in the July 1997issue of Lubes
‘N’ Greases

Nearly 21 billion poundsof fats
and oils wereconsumedin the
United Statesin 1992,accading
to the 1996edition of Bailey's
Indugrial Oil and Fat Produds.
About 15 hillio n poundswere
edble oils. Nearlysix billion
poundssuppatedinedibleuses,
including soap, paint or varnish,
feed resirs ard plastics,

lubricarts, fatty acids, and other
products. With each

yearthat passestheseuses
cortinue to expand.

Consumer and indugry interest
in vegetale oil and animal fat
productsis increasiig. One area
in which advancesin research
have yielded new productsis
lubricarts. Until recerly,
[ubricants have been developed
from mineralbasedstocks
(petroleum) combined with an
additive package.Usesof
vegetablebasedstacks include
metal forming paste;rail, flange,
and switch lubricarts; wire rope
lubricants; indugrial hydraulic
fluids and gearoils; gearard
hydraulic fluid supplements; drip
oils; and dedusting and bar/chain
oils.

Commonly usedvegetale oils

in vegetalbe-basedubricarts are
rapeseedcarola), soybean corn,
sunflower, safflower, peanut,
and olive, with rapeseecdard
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soybeanusedmostfrequently.
Theserenewable sourcesoften
have higher viscosityindices,
higher lubricity, and lower
evamrationlossthan petroleun-
basedubricarts. In addition, the
United Statesproduceshigh
yields of mary of thesecrops
eachyear mostnotaly soybean
oil. However vegetabe-based
lubricarts have lessthermdl,
hydrolytic, and oxidative
stahlity thanmineral-based
lubricarts due to the carlon-
carbon double bond in the
molecuar structure of
triglycerides. In spite of this
drawback, vegetaltesare being
geretically engineeredsothat
their oleic acid contert increases
thereby increasiry the oxidative
stablity of the vegetakes. For
examge, DuPont has a paten
for geretically engineerirg
soybears. Mostlikely, hydradic
fluids and lubricants will be
availabe within five yearsdue to
geretically engineeredvegetalbe
oils. Currertly, rapeseed
hydradic fluids are offeredby
Mobil, Texaco,and E.F.
Houghton, and Pennzil offersa
sunflower-basedEcolube
product.

However, if industrydecidedo
utilize non-petroleum oils
insteadof the petroleum oils for
thdr produds, it will still have to
follow the same guiddiinesfor
the storage of these dils. The
ervironmental effectsof spills or
dischamgesof petroleun and
non-petroleum ails, induding
vegetale oils and animal fats,
aresimilar. Physical and
chemical propertiesare conmmon
to both. Many of the most
devastatig effectsof spills of
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petroleum oils and vegetale oils
ard animal fatsare physical
effects,such asthe coating of
anmals, suffocation or coatirg
of food leadng to starvation In
corclusion, some tests
measting BOD (biochemical
oxygendenand or biological
oxygendemard, which indicates
oxygendepletion) suggestthat
certainvegetalbe oils and animal
fatsmaypresen agreater
environmental risk of suffocation
to orgarisns than spilled
petroleum oils do.

EPA Responds
to Texas
Cookin g Oil
Spill

OnFebruary 1, 1998,the EPA
Region VI Respnseard
Prevertion Branch (EPA-RPM)
wasnotified of asgill of an
unidentified type of ail in
Chamlers Creek,locatedn a
resicential areaof Everman,
Texas.

The spill wasoriginally reported
by alocaltelevisionstationand
thought to be an ail pipeline
spll. Localauhoritiescontacted
EPA for assistane becawsethey
lackedthe resoucesto handle
swchaspill.  Investigationby
EPA RegionVI found thatthe
spill wasprobably the resut of
anillegal dumping of 10 to 20
barrels (about 42 U.S. gallons
per barrel) of cooking oil.
Chemicalanalysesshowedno
traceof petroleum cormponerts.

The spill impacted
approximately2 milesof

Chanbers Creek,and was
initiated 1.5 miles upstreamof
the corfluence of Chamters
Creekard Village Creek.
Village Creekflows an

additional 1.5 milesto Arlington
Lake,whichis amunicipal water
resenoir for thesurrounding
communities.

Upon notification of the spll,
EPA dispached theRegion VI
Supefund Technical
Assessmdrand Respnse Team
(START) to monitor the on-site
investigationand to work with
the localauhoritiesin site
cleanup. Neither analyses by
START nor by the City of
Arlingtonwereale to positively
idertify the contaminant, which
is thought to be cooking oil. No
eviderce of a sheenwas
observed past theundeflow dam
containment areaconstructedby
the EvermanFire Departmert
(EFD).

After assessmeiof the site
impactby START, the Region
VI Emergency and Rapid
Resmpnse Services(ERRS)
cortractorwasmobilized to
begin ail spill removal suppat.
ERRSdeployed containment
boons to isolatethe spill for
absorption by absorbent pads
and Dica-Sorb® absorkent
powder. Air-blowerswereused
to facilitate creekflow and
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movenent of the sheento oil
removal areas.

After afinal sweepto renmove
oil-contaminatedabsortert
materias, the ERRSwas
demobilized. Theundeflow
damwasleft intactto collectarny
remaining sheen The renoval
of the damis now the
respnsibility of the EFD. No
follow-up inspection has been
requestedof START.

Are Edible Oils
Really that
Different?

This article contains excergs
from a preseiation by Don
Rigge of EPA Ragion 1V at the
1997International Oil Spil
Confrence andfromthe
Vegeable Oil and Animal Fats
Decision Document published by
the U.S.EPA, on Octobe 20,
1997.

In recentyears,ndustryhas
pushed hardfor changesin
ervironmental reguations
goverring edible dils. The
CleanWater Act ard Oil
Pollution Act apply to ail of any
kind. Indudry tendsto usthe
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term“edible cils” in agereral
way to descrite vegetalte oils
ard animal fats. EPA sought to
clarify the distinction by
conparing petroleum oils (which
include crude oil and refined
petroleum produds) to non-
petroleum oils (which include
vegetale oils, animal fats,
synthetic oils, and other ails that
arenot derived from petroleum).

The non-petroleum oil indugry
has huge facilitieswith millions
of gallors of oil storagecapmacity.
Thesearecommonthroughout
the country. Transportation of
non-petroleun oils takesplace
by highway; rail, tarker, and
barge. Non-petroleum oils are
not handled differertly from
petroleum oils, so it stands to
reasorthat the threatof spills of
non-petroleun oils is no
different than that of petroleum
oils.

An exame of alarge vegetale
oil spill involvedatarker truck
accicent in Georgia. On
September 26,1994, a tanker
truck carnjing low-grade
soybeanoil crasted spilling
5,000 gallons of oil into a
tributary of LakeLanerin
Georgia. Within two hours of
the spill, the U.S. Army Corps of
Engineersdepoyed containment
boomnsto contain the spill. The
EPA FederalOn-Scere
Coordnator proceeed with oil
removal after the respnsible

partyfailed to initiate an
appropriate respnseto the spill.
Qil wasskimmedor swept to
areasfor removal by sorbent
pads and vacwm trucks. The
clearup took six days and cost
nearly $43,000.

The spill was quickly contained
ard fish could moveto non-
affectedareaseasily While
therewassomeproperty damage
to boats and docks |ocated
within the containment areathe
mostsignificant effectsof the
spill wereaestletic. However
damageto the property ard the
lakewould havebeenmore
stbstartial if not for the quick
containment actiors of the
resmpnseteam.

In arother spill from avegetabe
oil refineryin Macon Georgia,
soybeanoil wasreleasedrom an
aboveground storagetark (AST)
thatwasaccidentally overfilled.
Rapid respnsepreverted
significant damagefrom the
spilled ail, which hadflowed
through a storm water system
ard entereda stream.
Investigationof the spll incident
revealedhat previous splls
from the facility had enteredthe
saritary sewersystemand
damagedthe sewagdreatnent
plart.

Spills of petroleum ard
vegetale oils and anima fats
canaffectdrinking water
suwplies, and haveforcedthe
closue of watertreatmen
systems Rancid smells,fouling
of beacles,and destrwction of
recreatiomal areashave been
reported after spills of vegetalbe
oils and animal fats. Small spills
of petroleum ard vegetalte oils
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and animal fatscancatse
significant environmental
damage. Realworld examgdes
of oil spills demonstratethat
spills of petroleun oils ard
vegetale oils and animal fatsdo
occur and produce deleterious
ervironmental effects. In somre
casessnall spills of vegetale
oils canproduce more
ernvironmental harmthan
numerots larger spills of
petroleum oils.

Prevertion measuesand rapd
respnseoffer the only effective
mears of minimizing the
immediate,devastatiry effects
ard long-termervironmental
effectsof spills of petroleum ard
non-petroleun oils, including
vegetale oils and animal fats.

Canola Oill
Spill in
Aberdeen, MD

In the earlymorning hours of
February 5, 1998,atanker truck
full of carolacil headedfor a
Frito Lay plant overtuned in
Aberdeen Marjand, spilling
approximately 5,000gallons of
oil and somedieselonto the road
and into anearby drainage ditch.
The oil thenranfrom the
drainage ditch into an unknown
creek. The carola oil solidified
aporoximately one-half mile
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Overturned truck carrying canola al

downstreamand wasvery deep
in somepockets.

A contractorperformed booming
operatiors on the creekand then
proceeedto vacwm and drum
the now sem-solid oil.
Approximately 5,200gallons of
oil and waterwerevacwmed
and drummed up. A termporary
roadhad to be constructedin
order for the vacwm truck to
gainaccesdgo the creek. The
U.S. CoastGuarddeclaredthe
site clean on February 13,1998.
One weeklater, whenthe
vacwm truck wascleared, live
fish and crayfish, aswell as
severaddeadanmals,were
found in the tark after the oil
had settledto the bottom. The
spll cawsedafish kill
downstreamwherethe creek
joinedthe ChesagakeBay.

Hydrogenated
Oil Spill
Affects

Califor nia
Seabirds

The following information was
provided by the Bird Rescle
Reseach Certer in Berkeley
California.

In late October 1997,
approximately 2,300 gallors of a
mixture of vegetake, sardne,
ard fish oils wasfound
contaninating the watersof
MontereyBay, along the certral
coastof Cdlifornia. This
discovenyled to the activationof
the Oiled Wildlife Care
Network, part of the Office of
Spill Prevertion and Response,
Cdlifornia Departmert of Fish &
Game. Pending idertification of
the ail, effortsto cleanit up were
limited. The qily substance was
not similar to petroleum arnd,
thereforedid not respnd to the
mechanical cleanup methods
(pads or netting) usedin other
oil spills. A total of 505 live
birds wererecovered The
majority of thesebirds were
Western grebes, Clark’s grebes,
conmon loors, and surf
scooters.Birds that were
recoveredrom the field were
brought to the newly constructed
Marine Wildlife Veterinary Care
and ResearctCenterin Santa
Cruz, California. Originally
intended for the careof sea
otters,the certer hadto be
quickly corvertedfrom a salt
waterto afreshwaterfacility,
conmpletewith the soft water
treatmemnecessaryor the care
of oiled sealirds.

Whenbirds are oiled, avariety
of detrimertal physiological
effectsresut. The primary
initial problem isthat oil disrupts
the microstricture of the
featters, leadng to alossof
waterpoofing. The particuar
subdance involved in this spill
wasesyecially sticky and
penetrateddeepinto the featters
of the affectedbirds. Once
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waterproofing was disrupted, the
birds no longerwereprotected
from cold seawateand very
guickly becamehypothermic.
Asis common in all spils, this
hypothermia forcedthe birdsto
beachthemselveswherethey
werevulnerable to precetorsard
wereunable to feed leadng to
starvation In addition, the birds
involvedin this spill were
already weakeredfrom
migrationand molting. Becawse
of the compromised
physiologicalstatis of birds on
admission it wasnecessaryo
stabilize them beforethe oil
could be removedfrom their
feathers. This processwhichis
aways necessaryn spill
respnse,included restoriry
normal corebody temperature,
rehydration, supplemental
nutritional feedngs, and the
resoludion of any individual
medical need. During this spill
resnse,the washng process
wasconplicatedby the
especially viscous nature of the
oil, necessitatig pretreatnent of
feathers with special substarces
that softered the fish cil. Other

\olunteers washa California seabird
coated with a mixture of fish and
vegetable oils.
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comgications ensued from
capivity relatedproblens.
Loons are very highly stressedn
capivity and haveavery short
“window of oppatunity” for
rehabilitation. If theyareheld
out of water for longer periodsin
cagivity, they are prone to
developng pressuie soreson
their breastiones, legs,and feet.
In addition, most sealirds are
susceftible to afungal
respratory diseasen capgivity,
cawsedby the orgarism
Aspergillus fumigatus.
Necrogsiesperformedon some
of the birds that died during this
spll respnseindicatedthat
bacteremiaand pneumonia due
to Saimonéla further
cortributedto lossof life.
Becasethis wasnot a
petroleum-basedproduct, some
of the comgications associated
with exposure to polyaronmatic
hydrocarlons, toxicity such as
hemolytic arenia, wereavoided
in thesebirds. However
exposure to vegetale oils and
anmal fats has beendocumerted
to produce such toxic effects as
diarrhea,lipid pneumonia, liver
toxicity, reproductive failure,
ard various types of carcer. Of
the 505 live birds recoveredn
this spill, 254 werereleased189
wereeuhanzed and 62 died

In gereral, vegetalbe and fish ol
spills presei their own unique
setof problems. While the
toxicity associatedavith the
payaromatic hydrocarbons of
petroleum arenot a factor other
cortamimansin the oil canlead
to sealird morhidity ard
mortality. In this spill respnse,
it is theorizedthat the
Samonéla found in sorre of

After extensive washing birds still hawe
oil coated on feathas.

thesebirds may have been
associatedvith the product
itself. Dyesassociatedvith
somevegetale ails, for
exanmple, potatochip frying ails,
canstainfeatters and be difficult
to renove. In addition, the
viscous nature of mostof these
oilsnat only leads to
conmplications with washng
feathers but cancawsecorrosion
of thesefeatlers, cawsing
irreparale problens with
waterpoofing.

Whether or not the product is
petroleum based a spll respnse
of this magnitude requiresa
tremendausamount of effort. In
this casememtersof the Oiled
Wildlife Care Network, public
agerties,ard trained volunteers
all contributedto a smoothy
running incident response.
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Animal Fat
Spill Clogs
Major Artery

Thefollowing article contains
information excerpedfrom the
May 1, 1998, edition of the
Cindnnai Enquirer.

At approximately8:30 am. on
April 30,1998,atanker truck
carrying 46,000poundsof
animal fat overtunedon
Interstater4 in Cincinnati, Ohio,
spillin g all but residual amounts
of itsload The animal fat was
originally destiredfor
processiig for usein soays,
detergerts, and persoral-care
items. The tarker spill becamea
slippery traffic hazard affecting
overaquarter-mile of abridge
deckand forcing the closure of
aneastlound sectionof |-74.
Some sectiors of the roadvay
werecoveredwith two to three
inchesof anmal tallow. Storm
waterdrain holesin the bridge
deckallowedthe tallow to reach
areadelow the deckbefore
clogging someof the drains.
Ditch and land areas bdow the
rampsystemcortained pooled
tallow. Talow wasalsofound
in Mill Creek,but was
unrecoverable dueto high flows.

Clearup respnsebeganwhen
the EPA Duty Officer notified
the On-Scene Coordinator
(OSC) of acitizenisreport of the
truck accicent. The OSC met
with represemativesof the
Cincinnati Fire Districtand the
Cincinnati Metropolitan Sewer
District, ard the respnsible
compary wasconacted
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Clearup wasinitiated by the
Ohio Departmert of
Trarsportation and the
respnsible company cortracted
with CleanHarborsto perform
clearup operatiors.

Thefirst priority of clearup
operationswas to return the
bridge deckto conditions which
would allow traffic usage.Clean
Harbors performed solids
pickup, brooming, and washing
of the bridge deck. Asdirected
by the OSC, all wastewaters
werecollectedfor disposal.
Several products weretestedfor
effectiveresson patches of the
spill. The OSC found the
detergents chosento be
chemically accepatde, but still
advisedthat all wastewaters
should be collectedfor disposal.
Whenthe accepalle (by the
National Oil and Hazaraus
SubstancesPollution
Contingency Plan, NCP Produd
Schedule) detergents were nat
effectivein clearing someareas
of the roadway, the OSCadvised

Frozen animal fat fromowverturned
tanker truck

CleanHarborsthat useof a
caustic clearer, which appeared
to work on more heavily
contamiratedareaswas
recommeded in inland areas.
Contaminatedsoil wasremoved
from areas unde the bridge and
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sprayed with a microbe/bacteria
bio-degradtion materialin areas
whereexcavationwasnot
feasible to enhance bio-
degradation of the remaining
tallow.

Toxic Effects
on Mussels

The following is an excerp from
the Octobea 20, 1997, edition of
the Federal Regsterand a
selectia from articles published
by Dr. Sephen Mudge who
holdsa Bachdor of Science
degreefrom the Universityof
Wales, Bangoranda Ph.D.
from the NERC Unit of Marine
Invertelrate Biology. Currently,
Dr. Mudgeis a lecturer at
Bangorandis performing
reseach on a variety of studies,
including organic pollutants and
biomarkersin the marine
ervironmert, and the useof
BIODIESELto clean up

oil spills.

Dr. Mudgehaspublished
variousarticles, including
"Vegetable Oil Spills on Salt
Marshes"and "Deleteriais
Effects from Accidental Spilages
of Vegetable Qils." Both
publicationsare also referred to
in the Federal Regster.

The detrimertal environmertal
effectsof sunflower oil have
beeninvestigatecextersively in
laboratorystudiesard in the
field atthe North Wales site of
the 1991 wreck of the cargo
tarker M.V. Kimya, where
much of its 1500{onnecargo of
crude sunflower oil wasspilled
over a6-9 month period.
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Sunflover oil on marine sandysediment after three years

Musselsdied in the intertidal
shores at sites near thewreck; in
other areaswheremussels
suvived, their lipid profiles
revealedanalteredfatty acid
conypositionreflecting the fatty
acidsin sunflower oil. Motile
speciesthat left the spill area
wererepdacedwith other
species affecting diversity.

Sunflower ail, olive ail, rapeseed
oil, and linseedoil produced
severakypes of adverseeffects

in musselsat low exposure rates
in the laboratory Thesefour
vegetale oils killed musselsor
reducedtheir growth rateas

much asfivefold within four
weeks,evenatlow exposure
rates (1 part of oil in 1000in a
flow-through seawatersystem).
Musselsexposedto linseedoil
weremorelikely to die.
Exposure to sunflower ail,
greatlyreducedgrowth, created
behavioral differercesin the
mussels such asdecreasedoot
extensionactivity and atered
gapng patterrs. Interfererce
with foot extersion activity that
allowsthe musselsto form
threads for attachment to the
stbstratum candislodye mussels
and endanger their survival;
removalof the oil reversedhe
effect.
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All four oils killed musselsn
mortality studiesin the
laboratory, 10% mortality was
observedn musselsexposedto
sunflower ail, rapeseedbil,

or olive ail for up to four weeks,
while 70% or 80% mortality was
reportedwhen musselswere
exposedto linseedoil. No
cortrol musselsdied. Mussels
begandying the secom week
afterexposure to linseedor
sunflower oil, and laterwhen
exposedto rapeseedr olive ail.
Deathmay have beencawsedby
suffocationin musselsthat
refusedto gapein the preserce
of the ail or by formationof a
toxic metabdlite. Thedeath of
musselsin aeratedyrowth

tarks whereanoxia (lack of
oxygen) wasnot the cawseof
deathsuggestghat vegetale oils
kill musselsthrough mecharisms
of toxicity.

The shells of musselsexposedto
the vegetale oils in the
laboratorylackedthe typical
nacrelining, perhaps becawseof
alteredbehavior in the preserte
of oil stressors.Theinterral
shell surfacesof musseldreated
with vegetabe oils werechalky
in cortrastto cortrols that

Call the National Response Center at:

1-800-424-8802.

Report V egetable Oil/Animal Fat Spills

Failureto notify the appropriate federal agency of an oil spill (including vegetable oils or animal fats)
or chemical dischargemay result in a maximum penalty of $250,000and 15 yearsimprisonment for
theindividual or $500,000for the organization. [Section 311(b)(5) of CWA].
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exhibited an iridescemluster.
Prolongedclosure of the mussels
in respnseto oil can
cawsearoxia and increasehe
acidty of the interral waterwith
dissoluion of the inner shell.

Sunflower ail from the wreck of
the M.V. Kimya polymerizedin
waterand on sedmerts and
formedhard "chewing gum
balls" that wasted astoreovera
wide areaor sark, cortaminating
the sedmertsinhabited by
benthic and intertidal
conmmunities nearthe sill.
Concretelike aggregatesf sard
bound togetter with sunflower
oil remainon the storenearthe
siteof the M.V. Kimya sill
almostsix yearslater In field
experimerts on a saltnarshwith
35-day simulatedspils, linseed
oil percolatedrapidly through
the sedmernts, but sunflower oil
polymerized and formedan
impermeabe cap reducing
oxygenand waterpermealbility .
In the environmert, oxygen

reduction would evertually
produce anoxiain sedmernts
with the deathand removal of
berthic orgarisms,changesin
speciesfrom acommunity thatis
aerolic to anaraerolic
community, and erosion of the
saltmarshsedmerts.

Some referencesthat descrike
these gudies in laboratories and
field studies cnduded by Dr.
Mudgeare listed as follows

Mudge Sephen M., A. Sabado
andJ. Ead. (1993) Preiminary
Investigtions into Sunflower Oil
Contamination Following the
Wreckof the M. V. Kyma.
Marine Pollution Bulletin 26
(1): 4043.

Mudge Sephen M. (1995)
Deleterious Effectsfrom
Accidental Spilages of
Vegeable Oils. Spil Sdence
and TechnologyBulletin 2
(2/3): 187-191.
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Mudge Sephen M. (1996)
Pollution caused by accidental
spllages of vegetable ail in:
Environmental |ssiwesFacing the
Edible Oil Indugry (Ed9 Allen,
D.A. & Kochhar, SP. 123pp
XCl, PJ. Barnes& Assas.

Mudge Sephen M. (1997)Can
Vegetable Qls Outlast Mineral
Oils in the Marine
Environmernt? Marine Pollution
Bulletin, 34 : 213.

CORRECTION: In the April 1998
issueof the Oil Spill Progam
Update the Office of Pipeline
Safety was incorrecly statedas
“OPA” in thearticle, “Recent
Highlightsfrom the Office of
Pipeline Safety.” Weregetany
confusionthis hascaused.




