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Summary
The objective of this study was to determine if Ohmsett, including the existing filtration system
and filter media, is suitable for testing biofuel spill response techniques.

The physical and chemical properties of various biofuels (biodiesels and gasoline/ethanol blends)
were reviewed to determine if they pose any handling problems or exposure risks to personnel at
Ohmsett. It was quickly determined that the testing of ethanol/gasoline blends (aka gasohol) at
Ohmsett should not be contemplated because:
1.The release of these products on the tank would pose a significant fire and vapor hazard; and,
2.The ethanol would rapidly and completely dissolve in the tank water and pose a significant
cleanup problem.

Only biodiesels should be considered for testing at Ohmsett. The various pure biodiesels (aka
B100) are relatively benign, pose no acute risk to humans if used at ambient temperatures, can be
considered non-combustible and require no hazard warning labels. No special PPE is required
for handling pure biodiesels under normal operating conditions. Biodiesel blends (up to 20%
by volume, or B2, B6, B20, etc.) with petroleum-derived diesel fuel are considered a flammable
liquid. The petroleum diesel component of the blends imparts inhalation, ingestion and possible
carcinogenic risks. The handling and PPE requirements for these blends are the same as for the
pure petroleum component.

The compatibility of the Ohmsett oil storage and distribution system with the chemical
constituents of various biofuels and blends was assessed. Of prime concern are elastomeric
components (such as hoses and gaskets) that may be adversely affected by the pure
biodiesels. Of secondary concern are “yellow” or “red” metals (such as brass, bronze,
copper, lead, tin and zinc) that will accelerate oxidation of the pure biodiesel and create
insoluble sediments or gels and salts in the fuel. Biodiesel blends of 20% or less (i.e., B6-20)
have shown a much smaller effect on these materials. Improper or lengthy storage of pure
biodiesel or biodiesel blends can result in oxidation and the formation of corrosive materials
(including organic acids, water, and methanol) that can adversely affect vulnerable materials.
Unless they are used within a few months, biodiesel and biodiesel blends should be
stabilized with antioxidants.

Biodiesels are mild surfactants. B100 on the tank water at Ohmsett will naturally disperse
much more easily than petroleum diesels. This may result in much more contamination of tank
water requiring remediation by filtration than is normal during skimmer tests with the usual
Ohmsett test oils or crude oils. Biodiesel blended with diesel can cause dispersion of diesel into
the water column in blends as low as B10 to B20. This characteristic of biodiesels may also
necessitate careful handling when moving surface biodiesel slicks to the sluice gate with fire
hoses and processing it in the oil refurbishing systems.

Biodiesel, particularly blends with higher concentrations than B20 is hygroscopic (picks up
water) and can hold between 1200 and 2500 ppm water in solution. Recovered biodiesel from
tests on the Ohmsett tank will contain water that will dramatically increase the
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biodegradation rate of the biodiesel and acidification. The presence of a water-biodiesel
interface in a slops or waste storage tank can produce very acidic conditions, with commensurate
increases in metal corrosion rates, and result in rapid microbial growth in the tank. Internal
corrosion in biodiesel storage tanks due to the presence of water and microbial growth is not
prevented using corrosion mitigation tools such as cathodic protection.

Biodiesel degrades about four times faster than petroleum diesel. Within 28 days, pure biodiesel
degrades 85 to 88 percent in water. Dextrose degrades at the same rate. Blending biodiesel with
diesel fuel accelerates its biodegradability. Long-term storage of recovered biodiesel is not
recommended and prompt disposal of the slops will be necessary. Disposal of pure biodiesel
waste products can be considered non-hazardous.

Laboratory filtration tests with pure Canola, Soy and Tallow biodiesels showed that the 50:50
mix of Diatomite and cellulose normally used on the leaf filter to clean the tank after
dispersant testing was effective in removing both biodiesel droplets and chemically
dispersed biodiesel droplets.

Further laboratory tests showed that powdered activated carbon treatment of the tank water

will effectively remove dissolved Corexit 9500 from the water in the presence of 3 ppm each
of the Canola, Soy and Tallow biodiesels.
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1 Introduction

The use of biofuels (gasoline blended with ethanol and biodiesels) is being actively encouraged
by government and industry to diversify energy sources for the transportation sector. While the
potential benefits of biofuels are great, the best way to respond to spills of these fuels and blends
is unclear. The introduction of biofuel blends into petroleum fuels changes their physical
properties and chemical makeup and thus may change the effectiveness of current spill
mitigation and cleanup procedures (Hollebone et al. 2008). Well-researched spill response

techniques will be crucial to support the development and promotion of the biofuel industry.

Recently, research has begun at the laboratory and bench scale on countermeasures for biofuel
spills on water (Cooper et al. 2008, Hollebone and Yang 2009). The next logical step is to
continue this research at larger scales at Ohmsett; however, before doing this it is prudent to
confirm that the various systems at Ohmsett will be compatible with biofuel physical and

chemical properties and that the tank remediation systems will work with biofuels.

1.1 Background

Biofuels (bio-diesels and gasoline/ethanol blends) are becoming more prevalent in the

marketplace. For example, presently there are 179 plants that can produce a combined 2.69

billion gallons of biodiesels annually in the continental U.S. (http://www.biodiesel.org). Since
biofuels have physical and chemical properties different than the petroleum products that they
are replacing, it is inevitable that interested parties will request testing of potential
countermeasures for spills of biofuels at Ohmsett. At present, the implications of testing biofuel
spill response techniques for the facilities and personnel conducting tests at Ohmsett are

unknown.

1.2 Objective

The objective of this study was to determine if Ohmsett, including the existing filtration system

and filter media, is suitable for testing biofuel spill response techniques.



1.3 Goals

More specifically, the goals of the study were to:
1. Research the physical and chemical properties of various biofuels to see if they pose any
handling problems or exposure risks to personnel during use at Ohmsett, and what

procedural changes and/or PPE would be appropriate to minimize the risks.

2. Ascertain if the oil storage and distribution systems are compatible with various

unweathered biofuels and their chemical constituents.

3. Determine if the tank cleaning and vacuum system are capable of safely removing biofuel

from the surface and bottom of the tank.

4. Verify, through small-scale testing, whether the existing leaf filter coated with the blend
of cellulose and diatomaceous earth filter aids presently used for dispersant testing, can
effectively remove dispersed biofuel droplets from the tank water. Also, determine
whether dispersed/dissolved biofuel will interfere with the removal of dissolved

dispersant by the powdered activated carbon system.



2 Physical and Chemical Properties of Biofuels

The published physical and chemical properties of various biofuels (biodiesels and
gasoline/ethanol blends) were compiled and reviewed to determine if they pose any handling
problems or exposure risks to personnel during use at Ohmsett. It was quickly determined that
the testing of ethanol/gasoline blends (aka gasohol) at Ohmsett should not be contemplated
because:
3. The release of these products on the tank would pose a significant fire and vapor hazard;
and,
4. The ethanol would rapidly and completely dissolve in the tank water and pose a
significant cleanup problem.

Only biodiesels should be considered for testing at Ohmsett.

The properties of typical biodiesels and biodiesel/petroleum diesel (petrodiesel) blends are given
in Table 1.

Representative MSDS sheets are provided as reference material for Ohmsett safety review

purposes.

MSDS for B100

MSDS for B6-20

To summarize, the various pure biodiesels (aka B100) are relatively benign, pose no acute risk to
humans if used at ambient temperatures, can be considered non-combustible and require no
hazard warning labels. Overheated pure biodiesels (above ~ 130°C [266 °F]) may pose a vapor
inhalation risk. No special PPE is required for handling pure biodiesels under normal operating
conditions. Where splashing of the product is possible, safety glasses with side shields are

recommended. Breathing apparatus is required only when aerosol or mist is formed.
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Biodiesel blends (up to 20% by volume, or B2, B6, B20, etc.) with petroleum-derived diesel fuel
are considered a flammable liquid. The petroleum diesel component of the blends imparts
inhalation, ingestion and possible carcinogenic risks. The product must carry the following
OSHA label “Aspiration (inadvertent suction) of liquid into the lungs can produce chemical
pneumonia or even death. Produces skin irritation upon prolonged or repeated contact.”
Respiratory protection is required only when the product produces vapor that exceed permissible
levels or excessive vapors are produced. No special protective clothing is normally required.
Neoprene, nitrile, polyvinyl alcohol (PVA), polyvinyl chloride and polyurethane gloves should
be worn to prevent skin contact. Where splashing of the product is possible, safety glasses with

side shields are recommended.

Table 1. Physical properties of typical biodiesels and blends.

B100 B6-20
Appearance Amber Liquid Clear to Amber Liquid
Physical state Liquid Liquid
Substance type Mixture Mixture
Color Amber Clear or Amber
Odor Slight Slight Hydrocarbon
Molecular weight 290 180
pH Neutral Neutral
Boiling Point, °C (°F) 315-350 (599-662) 180-340 (356—644)
Flash Point, °C (°F) 100-170 (212-338) 60-80 (140-176)
Pour Point, °C (°F) -5t0 10 (23 to 50) -35t0-15(-31to 5)
Specific gravity 0.87 @ 25 °C Approx. 0.8 @ 25 °C
Density 7.35 Ibs/gal 6.76 Ibs/gal
Vapor density No data available. 4-5
Vapor pressure <IlmmHg @ 72 °C 1-10 mm Hg @ 100 °F
Solubility (equilibrium) 20-100 ppm 20-40 ppm
Viscosity 4.0-6.0 @ 40 °C 1.9-34 @ 40 °C




3 Compatibility of Oil Storage and Distribution Systems

The compatibility of the Ohmsett oil storage and distribution system with the chemical
constituents of various biofuels and blends was assessed. Of prime concern are elastomeric
components (such as hoses and gaskets) that may be adversely affected by the biofuels. Of
secondary concern are “yellow” or “red” metals (such as brass, bronze, copper, lead, tin and
zinc) that will accelerate oxidation of the biodiesel and create insoluble sediments or gels and

salts in the fuel.

With prolonged exposure, B100 can degrade; soften; or, seep through filter media, hoses, gaskets
seals, elastomers, adhesives and plastics. Binders used in cellulose (paper) filters, polypropylene,
Buna or Nitrile rubber, polyvinyl and Tygon materials are particularly vulnerable to B100.
Materials such as Teflon, Viton, fluorinated plastics and Nylon are compatible with B100. Table
2 (from the National Renewable Energy Board Report NREL/TP-540-43672) gives specific
materials compatibility for B100 (whose chemical name is methyl oleate).

Most tanks designed to store diesel fuel will be adequate for storing B100. Acceptable storage
tank materials include aluminum, steel, fluorinated polyethylene, fluorinated polypropylene,
Teflon, and most fiberglass. Lead solders and zinc linings should be avoided, as should copper
pipes, brass regulators, and copper, brass or bronze fittings. The fuel or the fittings will tend to
change color and the insolubles generated on contact with these metals may plug filters.

Potentially affected equipment should be replaced with stainless steel, carbon steel, or aluminum.

Biodiesel blends of 20% or less (i.e., B6-20) have shown a much smaller effect on these
materials. The effects are virtually non-existent in low-level blends such as B2. When handling
blends of B20 or less normal monitoring of hoses and gaskets for leaks is sufficient. Blends of

B20 and lower reduce the impact of metal compatibility issues.



Table 2. B100 materials compatibility.

Material Compatibility with Fresh, Unoxidized Methyl Oleate Unless Noted Reference
Buna-MN Not Recommended 3.4
Butadiene Mot Recommended 2
Butyl Mild Effect 2.4
Chemraz Satisfactory 4
Ethylene propylene (EPDM) | Moderate Effect 2.4
Fluorocarbon Satisfactory 245
Fluorosilicon Mild Effect; increase swelling 1
Fluorosilicone Mild Effect 2.4
Hifluour Satisfactory 2
Hypalon Mot Recommended 2.4
Matural Rubber Not Recommended 2.4
Neopreng Mot Recommended 3.4
Neoprene/Chloroprene Mot Recommended 2
Nitrile Not Recommended 1,2
Mitrile, high aceto-nitrile Mild Effect with B20, swelling and break strength affected 5
Mitrile, hydrogenated Mot Recommended 24
Mitrile, peroxide-cured Mild Effect with B20, swelling and break strength affected 5
Mordel Moderate to Severe Effect 3
Mylon Satisfactory 1
Perfluoroelastomer Satisfactory 2
Polypropylene Moderate Effect; increased swelling, hardness reduced 1
Polyurethane Mild Effect; increased swelling 1
Styrene-butadiene Mot Recommended 24
Teflon Satisfactory 1.3.4
Viton Satislfactnry; type nf cure affects compatibility with oxidized biodiesel see 13
specific types of Viton below ’
Viton A-401C Eﬁgs;ﬁgry with fresh RME; not recommended for oxidized blends B20 P
Viton F-BO5C iﬁgs;ﬁzry with fresh RME; not recommended for oxidized blends B20 B
Viton GBL-S Satisfactory with RME and with all oxidized blends
Viton GF-5 Satisfactory with RME and with all oxidized blends
Wil-Flex Meoderate to Severe Effect

'Bessee, G.B. and J.P. Fey. Compatibility of Elzstomers and Metzlz in Biodiesel Fuel Blends. SAE 871690, 1987,

2Parker 0-Ring Handbook, Parker Hannilin Corparstion, 0-Ring Divizion, Lexington, KY, 2007

3Chemiczl Resisitance Guide, Wilden Pump & Engineering Co., Grand Terrace, CA, 2005.

“0-Ring Chemiczl Compzstibility Guide, wew sfumds. com 2ccessed July 12, 2008.

STerry, B., R.L. McCormick, M. Natarzjan. Impact of Biodiesel Blends on Fuel System Component Durzbility. SAE 2006-01-3279, 2006.
“Thomas, E., R.E. Fuller, K. Terzuchi. Fluoroelzstomer Compatibility with Biodiesel Fuels, SAE 2007-01-4061, 2007.



In some cases the storage of crude or other test oils used at Ohmsett leaves a deposit in the
bottom of fuel lines, tanks, and delivery systems over years of time. Biodiesel acts as a cleaning
agent and can dissolve these sediments and result in fluid contamination until the whole system
has been cleaned of the sediments left by the previous fuel. This phenomenon has not been
observed with B5 and lower blends, and may occur when first using B20 or higher. The cleaning
effect of B20 and lower blends occurs only with systems that have significant amounts of
sediment. Although experience is limited, with higher blend levels than B20 if any sediment is

present it is picked up almost immediately by the biodiesel.

When biodiesel made from soybean oil is blended at 2% by volume with average No. 2
petrodiesel, the cold flow properties of the finished B2 blend are similar to those of the
petrodiesel alone. With B20, the cold flow properties of the blend can be 3-10 °F higher than
average No. 2. There can be more biodiesel impact when using biodiesel from different
feedstock (Table 3) or with lower gelling diesel fuel. In some cases, the increased gel
temperature of B20 is within the variability seen with petrodiesel from supplier to supplier and
no further precautions are needed in cold weather but it is always good to measure the cold flow
properties of a biodiesel blend. As biodiesel components greater than B20 are added, the cold
flow properties become more like the B100. Table 3 lists the cloud and pour points of various
B100 biodiesels. Care must be taken to be sure a biodiesel or blend will not gel in cold

conditions while in storage at Ohmsett.

Improper or lengthy storage of biodiesel or biodiesel blends can result in oxidation and the
formation of corrosive materials (including organic acids, water, and methanol) that can
adversely affect vulnerable materials. Although only limited research has been done on this
issue, tests indicate the degree of oxidation may be more important than the concentration of
biodiesel. Unless they are used within a few months, biodiesel and biodiesel blends should be

stabilized with antioxidants to reduce compatibility issues.



Table 3. Cloud and Pour Points of Various Types of B100 Biodiesels

Test Method for B100 Fuel

Cloud Point (ASTM D2500)

Pour Point (ASTM D7)

('F) (FC) (F) (Gl
Soy Methyl Ester 32 0 25 -4
Canolz Methyl Ester 26 -3 25 -4
Lard Methyl Ester o6 3 a5 13
Edible Tallow Methyl Ester 66 3 60
Inedible Tzllow Methyl Ester 61 16 o3 15
Yellow Grease 1 Methyl Ester - - 48 3
Yellow Grease 2 Methyl Ester 46 B 43 G

Finally, biodiesel is generally more susceptible than petroleum to microbial degradation. In the

case of spills in the environment, this is a positive attribute because they biodegrade more

rapidly. However, microbial contamination of fuel storage tanks can plug dispensers and filters.

This is not unheard of for petroleum diesel, but anecdotal evidence suggests it is a greater

problem for biodiesel blends. The best way to deal with this issue (for both petroleum diesel and
biodiesel) is adequate fuel storage tank housekeeping and monitoring, especially eliminating
water in contact with the fuel. Water bottoms must be removed from tanks, and standing tanks

should be sampled and tested for microbial contamination.




4 Suitability of Tank Cleaning and Vacuum System

In this task, the compatibility and operability of the tank cleaning systems (tank sweeping

booms, sluice gate system, oil refurbishing system and bottom vacuum system) with biofuels
was evaluated. The purpose was to determine if the physical and chemical properties of biofuels
and their blends with petroleum products could pose any problems with the effective operation of
the systems.

The same materials compatibility issues noted above for the oil storage and distribution systems

will apply to the tank cleaning and vacuuming equipment as well.

In terms of sorbent use with biodiesels, biodiesel pick-up is very similar to that of petroleum of

same viscosity for most sorbent types.

Biodiesels are mild surfactants. B100 on the tank water at Ohmsett will naturally disperse much
more easily than petroleum diesels and form a white, milky emulsion. This may result in much
more contamination of tank water requiring remediation by filtration than is normal during
skimmer tests with the usual Ohmsett test oils or crude oils. Biodiesel blended with diesel can
cause dispersion of diesel into the water column in blends as low as B10 to B20. This
characteristic of biodiesels may also necessitate careful handling when moving surface biodiesel

slicks to the sluice gate with fire hoses and processing it in the oil refurbishing systems.

Biodiesel, particularly blends with higher concentrations than B20 is hygroscopic (picks up
water) and can hold between 1200 and 2500 ppm water in solution. Recovered biodiesel from
tests on the Ohmsett tank will contain water that will dramatically increase the biodegradation
rate of the biodiesel and acidification. The presence of a water-biodiesel interface in a slops or
waste storage tank can produce very acidic conditions, with commensurate increases in metal
corrosion rates, and result in rapid microbial growth in the tank. Internal corrosion in biodiesel
storage tanks due to the presence of water and microbial growth is not prevented using corrosion

mitigation tools such as cathodic protection.



Biodiesel degrades about four times faster than petroleum diesel. Within 28 days, pure biodiesel
degrades 85 to 88 percent in water. Dextrose (a test sugar used as the positive control when
testing biodegradability) degrades at the same rate. Blending biodiesel with diesel fuel
accelerates its biodegradability. For example, blends of 20 percent biodiesel and 80 percent
diesel fuel degrade twice as fast as #2 diesel alone. As such, long-term storage of recovered

biodiesel is not recommended and prompt disposal of the slops will be necessary.

Disposal of pure biodiesel waste products can be considered non-hazardous.
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5 Filtration and Powdered Activated Carbon Systems

The effectiveness of the leaf filter system for removing dispersed oil droplets and suspended
solids from the tank water, and the powdered activated carbon system for removing dissolved
dispersant from the tank water, after biofuel testing was assessed. This was accomplished by
small-scale laboratory testing with three types of pure biodiesel: Canola, Soy and Tallow. The
samples were obtained from Environment Canada’s Environmental Science and Technology
Service in Ottawa. Vacuum flask tests (Figure 1) to emulate the existing leaf filter coated with a
50:50 blend of Diatomite FW-60 (a diatomaceous earth filter aid) and the cellulose filter aid
presently used to clean the tank of dispersed oil droplets after dispersant testing, were conducted
to determine if these can effectively remove dispersed biofuel droplets from the tank water. In
addition, laboratory testing was conducted to see whether biofuel test residues will interfere with
the removal of dissolved dispersant by the Ohmsett powdered activated carbon system. The test
procedures used were based on those employed to develop the present dispersant effectiveness
testing and tank cleanup protocols (SL Ross 2000, 2002 and 2003).

Figure 1. Laboratory test setup.
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5.1 Filter Aid Tests

The analytical instrument used to measure dispersed oil and dispersant in water was a Horiba
OCMA-350 non-dispersive infrared oil content analyzer. This instrument measures the
absorption of IR light by a sample in the 3.4 to 3.5 um wavelength range. This is the wavelength
of light absorbed by the C-H bond. In order to measure the oil content of a sample of water, it is
shaken with a solvent that extracts the hydrocarbons. The solvent used was IR-spectroscopy

grade perchlorethylene (also known as tetrachloroethylene).

The tests were intended to simulate the operation of the Ohmsett leaf filter, but the loadings of
filter aid (both the pre-coat and the body-coat) used were higher than those that are used at
Ohmsett. The purpose of this was to ensure that any beneficial effects of the filter aids would be
easily detected. The tests involved filtering samples of distilled water contaminated with about
50mg/L of each the three biodiesels, and each of the biodiesels pre-mixed with1:20 Corexit
9500. All samples were stirred with a magnetic stirrer to ensure thorough dispersion of the
oil/dispersant into the water prior to extraction and/or filtering. The filter used was a ceramic-
type Buchner funnel fitted with medium-to-fine Fisher brand P8 filter paper (5.5 cm diameter)
and placed on a 1-L glass Kimax filter flask. A water-tap aspirator provided vacuum. Prior to a
filter test, a “pre-coat” of filter aid was placed on the filter paper. This involved mixing a slurry
of 6 g of Diatomite and 6 g of cellulose in 200 mL of tap water and filtering the slurry (as a
comparison, this is about four-times as much pre-coat as would be normally used on the Ohmsett
leaf filter). For a test, 6 g of Diatomite and 6 g of cellulose was mixed with 500 mL of the
contaminated water and filtered (this is about a 50-times greater concentration of filter aid in the

body-coat slurry than would be used with the Ohmsett leaf filter).

The measurement with the Horiba OCMA-350 of the concentration of biofuel and/or dispersant
in the samples proved particularly vexing. In the end it proved necessary to record the absolute
absorbance of the samples, as the “zero” setting for the analyzer with each individual biodiesel
and biodiesel with Corexit 9500 combination was different for pre-filtered and post filtering

samples. Figure 2 shows the results for the filtering tests.
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Effectiveness of 50:50 - Diatomite FW-60:Cellulose Filter Aid in Removing Dispersed Biodiesel from Distilled Water
in Small-scale Filter Tests
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water

Figure 2. Filter aid test results for each biodiesel with and without dispersant.

The 50:50 mix of Diatomite and cellulose was effective in removing both biodiesel droplets and
chemically dispersed biodiesel droplets. One interesting observation was that the concentration
of chemically dispersed biodiesel was consistently less than the concentration of naturally

dispersed biodiesel, in the same level of mixing energy.

5.2 Powdered Activated Carbon Tests

Simple tests were undertaken to determine whether or not the presence of dispersed biofuel
droplets in the water would prevent the Ohmsett powdered activated carbon (PAC) system for
removing dissolved dispersant from functioning. This laboratory-scale test involved treating a
volume of water premixed with 10 ppm of Corexit 9500 and containing 3 ppm each of the
Canola, Soy and Tallow biodiesel with 50 ppm Nuchar SN PAC. The presence of dispersant was

determined by measuring the interfacial tension of the water and USP grade mineral oil (see SL
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Ross 2003 for an explanation of this technique). Figure 3 presents the results. It is clear that the
PAC treatment does effectively remove dissolved Corexit 9500 from the water in the presence of

3 ppm each of the Canola, Soy and Tallow biodiesels.

Effect of PAC Treatment on Dispersant-contaminated Water
50
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0 .

Salt water / USP mineral oil Salt water + 10 ppm Corexit Salt water + 10 ppm Corexit
9500 / USP mineral oil 9500 + 3 ppm each of
biodiesels treated with 50 ppm
PAC / USP mineral oil

Figure 3. Effect of biodiesels on PAC treatment of dispersant-contaminated water.
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APPENDIX A - MSDS for B100
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MSDS 1D NO.:
Revisicn date:

Material Safety Data Sheet

0282MARDTE
0B/0&/2008

1. CHEMICALPRODUCT AND COMPANY INFORMATION

NMarathan Biadiasal B100

B100 Biodiasal; Virgin Biodiasal, Soy Biodiesal; Rapesasd Biodiasal; Tallow
Biodigsal; Canola Biodiasal

Fatty acid alky! astars

Mictura

Product name:
Synocnym:

Chemical Family:
Formula:

Manufacturer:

Marathan Patralgaum Campany LLC
538 South Main Straat

Findlay OH 45840

418-421-3070
Hr7-6Z7-5483

Other information:
Emergency telephone number:

2. COMPOSITION /INFORMATION ON INGREDIENTS

Biadiasal i a complax mixtura of C16-C18 meathyl astare darved from the proceesing of soybean ail. This praduct is

ntandad for use as 3 blanding componant in diesal fual at a lavalaf 0-5%.

Preduct information:

Hama CAS Numib-ar Waight % ACGIH Exposure OEHA « Vacated Cther:
Liirmiits : PELs » Timn
— Waighted Ave
Marafion Bodeesal 3130 HFTALALT 100
Component Information:
Hamn CAS Numibear Waight % ACGIH Exposure OEHA « Vacated Othar:
Lirmuits:: PELs » Tima
Wiighted Ave
Biodessl {Candia darived § 1258 28 188 G100
Eodess (Talow deed! B1TERE T2 0e100
Hodesal {Soyvhann derrved | 7 784-80.9 =100
Soodmesl | Fady Acd, Matyl Eaier] BHIAT.ALE 0100
Sodess (Hapssssd dsrosd] EEEEREEE] 0=100

Notes:

MEDSEID HO.: D2EMARD1S

Tha manufacturar has voluntarily alactad fo reflect axpasura limits containad in
0OSHAe 1888 air contaminanis etandard in ite MEDS's, avan though carain of thasa
axposura limits wara vacated in 1982,

Product nama: Marathon Siodesal 5100
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3. HAZARDS IDENTIFICATION

O5HA WARNING LABEL:

EMERGENCY OVERVIEW
BIODIESEL IS5 AN MOM VOLALTILE, KON COMBUSTIBLE AMBER LIQUID. THIS MATERIAL 15 NOT COMBUSTIBLE
PER THE O5HA HAZARD COMMUNICATION STANDARD BUT COULD EMIT FUMES OF ELEMENTAL
COMPONENTS IF HEATED TO ELEYJATED TEMPERATURES. THIS PRODUCT HAS BEEN EVALUATED AKD DOES
NOT REQUIRE ANY HAZARD WARNIMNG LABEL UNDER THE O5HA HAZARD COMMUNICATION STANDARD.

THIS PRODUCT HAS BEEN EVALUATED AND DOES NOT REQUIRE ANY HAZARD WARNING LABEL UNDER
THE OSHA HAZARD COMMUNICATION STANDARD.

CONSUMER WARNING LABEL:

A CONSUMER WARNING LABEL 15 NOT APPLICABLE FOR THIS PRODUCT.

Inhalation:

Ingestion:

Skin contact:

Eye contact:
Carcincgenic Evaluation:

Product information:

Mo acuta affact axpactaed from routine oparations. Owvarhaating of product may
produca vapors which can causa raspiratory iritation, dizzinass and nausaa.

Mot likaly to ba toxic by ingastion.

Pralangad and rapaatad liquid cantact can causa dafatting and drying of tha skin and

c@an laad to iritation and/ar darmatitis.

Praducas Iitla arna iritation on diract cantact with the aya.

Hami IARC HTP ACGIH - CSHA - Salact
Carcinogens : Carcinogens: Carcinogens:

Marathon Biodsessl 8100
ATTELALY

Canoinogans:
NE

Notes:

Component Information:

The Intarnational Agancy for Resaarch an Cancar (|JARC) has not avaluatad this

praduct.

4. FIRST AID MEASURES

Inhalation:

Skin contact:

Ingesticn:

Eye contact:

Medical conditions aggravated
by exposure:

MEDSEID HO.: D2EMARD1S

I affacted, mova parsan to frash air. If braathing is difficult, administar axygan. [fnot
braathing or if na haarbaat, give adificial raspiration ar cardiopulmanary
msuscitation (CPR). Immediataly call a physician. If symptaoms or iritation accur with

any axposura, calla physician.

Waeh with soap and larga amaunte of water Ramove cantaminatad clathing. If
symptams ar iritation accur, calla physician.

If swallowad, da nat induce vamiting and da nat giva liquids.

physician.

Immadiataly call a

Flugh ayas with larga amounts af tapid watar far at lsast 15 minutas. If symptams ar

irritation accur, calla physician.

ho data availabla.

Product nama: Marathon Siodesal 5100
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5 FIRE FIGHTING MEASURES

Suitable extinguishing media: Farsmall firas, Class B fire axtinguishing madia such as
CO2, dry chamical, foam [AFFF/ATC)or walar spray can ba
usad. Far larga firas, watar spay, fog orfoam [AFFF/ATC)
can ba usad. Fira fighting should ba atempted anly by thosa
‘who ara adequatsaly trained and equippad with prapar
pratactive agquipmant.

Specific hazards: This praduct is nat a8 combustibla liquid par the O5HA
Hazard Communication Standard, but will ignite and bum at
tamparaturas axcasading the flash paint. Far addtional fira
mlatad information, sea NFPA 30 ar tha North Amarican
Emargancy Responsa Guida 128.

Special protective equipment for firefighters: Awaid using straight watar streams.  Walar spray and faam
[AFFF/ATC) must ba appliad carafully to avaid frathing and
fram as far a distance as possibla. Avoid axcassiva watar
gpray applicatian. Keap surmounding araa coal with watar
gpray fraom a distanca and pravant furthar ignition of
mmbustibla matanal. Keap run-off wataroutof sawars and
watarsourcas.

Flash point: =300 F [PMCC)

Autcignition temperature: v dats availabla.
Flammakble limits in air - lower (%) Mo data availabla.
Flammabile limits in air - upper (%): Mo dats availabla.

NFPA rating:
Haalth: 1

Flammability: 1
Instability: 1
Dthar. -

6. ACCIDENTAL RELEASE MEASURES

Perscnal precautions: Haap public away. lsolsta and evacuate araa. Shutaff source f eafa to do so.
Advisa autharitigs and Wational Respansa Cantar (800-424-8802) ftha product has
antaraed 3 watar coursa ar sawar. Nolify local health and pollution cantral agancias, f
apprapnata. Contmin liquid with sand ar sail. Racovar and ratumn fraa product to
propar containars. Uea suilable absarbant matarials such as varmiculita, gand, ar
day o clean up rasidual liguids.

7. HANDLING AND STORAGE

Handling:
Comply with all applicabla EPA, O5HA, NFPA and consislant gate and local raquiremants. Stara in praparly closad
mntainars that ara approprigtaly labaled and in a cool wallvantilated area.

Exarcisa good parsonal hygana including ramaval of salad clothing and prompt washing with saap and watar.

E. EXPOSURE CONTROLS / PERSONAL PROTECTION

PERSOMAL PROTECTIVE EQUIPMENT

Engineesring measures: Local arganaral axhaust requirad whan using at alevated tamparaturas that
genarate vapars ar mists.

MEDS ID HO.: T2EMARDIS Product nama: Marathon Siodesal 5100 Pagn 3cfB
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Respiratory protection: Braathing apparatus neaded only whan aarosal or mst i farmad. Obsarva raspiratar
assignad prataction factors [APFs) critaria cited in fedaral O5HA 1810.134. Salf-
mntainad braathing apparatus should be usad far fira fighting.

Skin and bedy pretection: Mot required undar normal oparating conditions.

Eye protection: Mo spacial aya protaction s normally raquirad. Whara splashing e possibla, waar
safaty glassas with side shialds.

Hygiene measures: Mo spacial protactiva clathing i normally raquirad.

. PHYSICAL AND CHEMICAL PROPERTIES:

Appearance: AmbarlLiquid
Physical state (Soclid/Liguid/Gas): Liquid

Substance type (Pure/Mixture ): Mixtura

Color: Ambar

Odor: Slight

Molecular weight: Mot datarminad.
pH: Mautral

Boiling pointirange (5-85%): =800 F

Melting peintrange: 1GC
Decomposition temperature: Mot applicabla.
Specific gravity: 9AT@a2sC
Density: 7.35 Ibefgal

Bulk density: Mo dats availabla.
Vapor density: v dats availabla.
Vapor pressure: <immHg@T2C
Evaporation rate: tvo dats availabla.
Solubility: Magligibla
Solubility in other solvents: Mo data availabla.
Partition coefficient (n-occtancliwater): Mo data availabla.
VOC content[%): Mo data availabla.
Viscosity: Mo data availabla.

| 10. STABILITY AND REACTIVITY

Stability: Tha matarial is stabla at 7O F, 760 mm prassura.
Polymerization: Will nat accur.

Hazardous decomposition preducts: Carbon manoxida and carbon dioxida

Materials to avoid: Strong oxidizars such as nitrales, chlorates, paroxidas.
Conditions to avoid: Extrama haat.

1. TOXICOLOGICAL INFORMATION

Acute toxicity:
Product information:

Hame | CAR Mumbar | Inhalation: | Dermal: | Ciral: |
| Marafion Bodeesal 3130 1 877aLA0.3 | Nodats avalabie | Mo dada avalable | =174 gl [Rad] ]

Althaugh spacific subchranic taxicity studias have not baan canducted, saybaean ail i& cansidarad to havea a law ardar of
oral and darmal taxicity.

MEDS ID HO.: T2EMARDIS Product nama: Marathon Siodesal 5100 Pagn 4cf B
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12. ECOLOGICAL INFORMATION

Ecotoxicity effects:

Thie product doas nat cancantrata ar accumulata in tha faod chain. If ralaasad ta sail
and watar, this product is expactad b biodegrada undar both aarobic and ansarabic
mnditians.

Tha 85 hour LCED for biodiasal in bluagill fish is = 1000 mg/l.

13. DISPOSAL CONSIDERATIONS |

Cleanup Considerations:

Thie praduct as praducad ie not spacifically listed as an EPA
RCRA hazardous wasts according to fedaral regulations (40
CFR 281). Howavar, whan discarded ordispasad of, it may
rmaat tha critaria of an “charactaristic® hazardous waste. This
matarial could became a hazardous waste if mixed ar
ntaminated with a hazardous waste or other substanca(s).
It ie tha rasponsibility of tha usar to datarmine f dispasal
rmatarial is hazardaus accarding to fadaral, siate and local
mgulations.

14. TRANSPORT INFORMATION

43 CFR172.101.

DOT:

Transport Infermation:

This matarial whan transporad via US commarca is NOT REGULATED by DOT
mgulatians.

Packing group: Mot applicabla.

DOT reportable guantity (Ibs): Mot applicabla.
TDG (Canada):

Packing group: Mot applicabla.

Regulated substances: Mot applicabla.

15. REGULATORY INFORMATION

US Federal Regulatory
Infermation:

US TSCA Chamical Invantary Sactian Bib): This product andfar its companants ara listed on the TSCA

Chamical Invantary.

0O5HA Hazard Communication Standard: This praduct has baan avaluated and datarmined not ta ba

hazardous as dafined in O5HAE Hazard Communicatian
Sandard.

EPA Superfund Amendment & Reauthorization Act [SARA):

SARA Section 302:

This product contains tha fallowing companant(s) that hava baan listad an EPA’s
Extramaly Hazardous Substanca (EHS) List:

Hama CERCLABARA - Boction 302 Extrema ly Hazardous Substances and TPGs
SHodees [ Canosdeeed ! A
Sodessl | Tallow darvad) HA
Siodiesal {Soyvhaan darivad | HA
MEDS ID HO.: T2EMARDIS Product nama: Marathon Siodesal 5100 Pagn Scof B
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hama CERCLABARA « Boction 302 Extrema ly Hazardous Substances and TPGs
EHodees [Faty Aod, Vet Egie-t A
Sodess (Hapsssed deroed) NA

SARA Secticn 304:

This praduct cantaing tha following companant(e) idantfied atharas an EHS ar a
CERCLA Hazardous substance which incasa of a spill or releasa may ba subjact to

SARA raporting requiramants:

Nammn

CERCLA/SARA - Hazardous Substances and thair Reportable Quantities

Hodmas Caicade el M
Eodess [ Talow dervvad ! A
Biodiessl | Soybean darreed | NA
Shodeesl | Fady Acd, Matyl Esder] A
Sodess (Hapssssd dsrvsd] MA

SARA Section 311/312

SARA Section 313:

Tha fallowing EPA hazard caleganas apply o this product:

hNana

This product cantaine tha following companant(s) that may ba subjactta raparting an

tha Toxic Raleasa Invantary (TRI) From R:

CERCLAMARAE ¥ 3 Emission raEnrlin q:

MNana

HNona

Sodess | Soyhean deesd! Sonm
B:ﬂzg Faty Acd, Maty E-:.'.E’: aone
Siodiesl (Rapssasad darvad) MNana

State and Community Right-To-Know Regulations:
Tha fallowing campanant{s) of this matarial ara idantifiad an tha ragulatary lists balow:

Biodigsal (Canala darivad)

Mot Listad

MEDSEID HO.: D2EMARD1S

Llouisiana Right-To-Know:

Califarnia Propasition §5:

Naw Jarsay Right-Ta-Know:
Pannsyhlvania Right-To-Know:
Massachusatte Right-Ta Know:

Flarida substanca List

Rhoda lsland Right-To-Know:

Mizhigan critizcal matariale ragistar list:
Massachusetts Extraordinanly Hazardous
Substancas:

Califarnia - Ragulated Carcinogans:
Panneylvania RTK - Spacial Hazardous
Substancas:

law Jarsay - Spacial Hazardous Substancas:

Naw Jarsay - Environmanial Hazardaus
Substancas List:

llinais - Taxic Air Contaminants

Neaw Yark - Rapaorting of Ralaasas Part 587 -
List af Harardous Substancas:

Biodiasal [Tallow darivad)

Lauisiana Right-To-Know:
Califarmnia Propasitian 85:

Naw Jarsay Right-Ta-Knaw:
Pannsyhlvania Right-To-Know:
Maseachusatts Right-Ta Know:

Mot Listad

Mot Listad.
Mot Listad.
Mot Listad.
Mat Listad.

Mot Listad

Mat Listad.

Mot Listad

Mot Listad
hiot Listad

Mot Listad
Mot Listad

Mat Listad
hot Listad

Mat Listad
Mot Listad

Mat Listad.
Mot Listad.
Mot Listad.

Product nama: Marathon Siodesal 5100
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Biodiasal (Canala danvad)

Flarida substanca List: Mot Listad.
Rhada Island Right-To-Know: hot Listad
Nichigan critical matarials ragistar list: Mot Listad.
Masggachusatts Extraordinarly Hazardous Mot Listad
Substances:

Calfarnia - Ragulated Carcinogans: Mot Listad
Pannsylvania RTK - Spacial Hazardous Mot Listad
Substancas:

Naw Jarsay - Spacial Hazardous Substancas: Mot Listad
Naw Jarsay - Envianmantal Hazardous Mot Listed
Substancas List:

llingis - Taxic Air Contaminants Mot Listad
aw York - Raparting of Ralaasas Part 587 - ot Listad

List of Hazardous Substancas:
Biodigsal (Saybaan darivad)

Louisiana Right-To-Know: Mvat Listad
Calfomia Prapasition 85: Mat Listad
New Jarsay Right-Ta-Know: Mot Listad.
Pannsylvania Right-Ta-Know: Mot Listad.
Wassachusatts Right-Ta Know: Mot Listad.
Flarida substanca List Mot Listad.
Rhada lsland Right-Ta-Knaw: Mat Listad
Michigan critical matarials ragistar list: Mot Listad.
Massachusatts Extraordinarily Hazardaus ot Listad
Substancas:

California - Ragulated Carcinogans: Mat Listad
Pannsylvania RTK - Spacial Hazardaus Mot Listad
Substancas:

Mew Jarsay - Spacial Hazardous Substancas: Mot Listad
Naw Jarsay - Envionmantal Hazardaus hiot Listad
Substancas List:

Illinais - Taxic Air Cantaminants hat Listad
Naw York - Raporting of Raleasas Part 587 - Mot Listad

List of Hazardous Substancas:
Biodiasal [Fatty Acid, Mathy| Estar)

Louisiana Right-To-Know: Mat Listad
Califarnia Propasition 85: Mat Listad
Naw Jarsay Right-Ta-Know: Meat Listad.
Pannsyhsania Right-Ta-Knaw: Mat Listad.
Massachusatts Right-Ta Know: Mot Listad.
Flarida substanca List Mat Listad.
Rhoda Island Right-To-Knaw: Mot Listad
Michigan critical matarials ragistar list: Mot Listad.
Massachussatts Extraardinarily Hazardous Mot Listad
Substancas:

Califarnia - Ragulated Carcinogans: Mat Listad
Pannsylvania RTH - Spacial Hazardous Mot Listad
Substancas:

Naw Jarsay - Spacial Hazardous Substancas: Mat Listad
New Jarsay - Environmanial Hazardous Mot Listad
Substancas List:

lllinais - Toxic Air Cantaminants Moot Listed
New Yark - Reporting of Ralaasas Part 587 - Mot Listad

List of Hazardous Substancas:

MEDS ID HO.: T2EMARDIS Product nama: Marathon Siodesal 5100 Pagn Tof B
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Biodiasal (Canala danvad)
Biodigsal (Rapassad darvad)

Lauisiana Right-To-Knaow: Mot Listad
Calfarnia Propasition 85: Mot Listad
Naw Jarsay Right-Ta-Know: Mot Listad.
Pannsyhlsania Right-To-Know: Mot Listad.
Maseachueatts Right-Ta Know: Meat Listad.
Flarida substanca List Mat Listad.
Rhaoda Island Right-To-Know: Mwat Listad
WMizhigan critizcal matanals ragistar list: Mat Listad.
Massachusatts Extraordinanly Hazardous Mot Listad
Substancas:

Calfarnia - Ragulated Carcinogens: Mot Listad
Pannsylvania RTK - Spacial Hazardous Mot Listad
Substances:

Naw Jarsay - Spacial Hazardous Substancas: Mot Listad
Naw Jarsay - Envionmanial Hazardous Mot Listad
Substancas List:

Ilingis - Toxic Air Cantaminants Mat Listed
Naw Yark - Rapaorting of Releasas Part 58T - Mot Listed

List of Hazardous Substancas:

Canadian Regulatory Information:

Canada DEL/KDEL Invantarny: Thie product andiar ite companants ara listed aeithar on the Damastic Substancas List
(DSL)ar are axampt.

16. OTHER INFORMATION

Additional Infermation: Mo dats availabla.
Prepared by: Wark 5. Swansan, Manager, Tamcalogy and Product Safaty

Tha infarmation and recommandatiane cantained harain ara tBsad upan tastes balievad to ba raliabla. Howavar,
Narathan Patraleum Campany LLC (MPC) doas nat guarantaa thair accuracy or caomplatanass nar shallany of this
nfarmation constitute a warranty, whatharaxprassad ar impliad, as to tha safaty of tha goods, tha marchantability of tha
igoads, or tha fitnass of tha goods fara particular purposa. Adpstmeant to canfarm to achal conditions of usaga mayba
mquired. MPC assumas na respansibility for rasults abtainad arfar incidantal or coansequantial damagas, including lost
prafits ariging fram tha usa of thasa data. Mo warmanty against infringamant of any patant, copynight artradamark is mada
ar impliad.

End of Safety Data Sheet

MEDS ID HO.: T2EMARDIS Product nama: Marathon Siodesal 5100 Pagn BofB
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Material Safety Data Sheet

MSDS 1D NO.: 0318MARO18
Revisicn date: 1232008

1. CHEMICALPRODUCT AND COMPANY INFORMATION

Preduct name: Marathan Na. 2 Ultra Law Sulfur Diasal 15 PPM Sulfur Max with §-20% Biodiasal

Synocnym: Uittra Laow Sulfur Ma. 2 Diasal with BE Biodiasal;, Ultra Law Sulfur Na. 2 Diasal with
B10; Ultra Law Sulfur Na. 2 Diasal with B20 Biodiasal, Ultra Low Sulfur Ma. 2 Diasal
with B10 Biodiasal, Ma. 2 Diasal with Biodiesal BE Bland 15 ppm Sulfur Max; MNa. 2
Dia£al with Biadiasal BE Bland 15 ppm Sulfur Max; Ma. 2 Diasal with Biadiasal B10
Biand 15 ppm Sulfur Max; Na. 2 Diesal with Biodiasal B20 Bland with 15 ppm Sulfur

Max
Chemical Family: Patralaum Hydrocarban
Formula: Mixtura
Manufacturer:
Marathan Patrolaum Campany LLC
538 South Main Straat
Findlay OH 45840
Other informaticn: 419-421-3070

Emergency telephone number: B77-527-5483

2. COMPOSITION /INFORMATION ON INGREDIENTS

ho. 2 Diasal with Biodiasal is a complax mixtura of paraffing, alafins and aramatic hydracarbons having hydracarban
thain langths prédaminantly in tha ranga aof C11 through C20. Cantains §-20% of Biodiasalthat doas not matarially affact
tha haalth arsafaty of this product. May cantain a traca amount of banzeana [<001% ). Contins a small amaunt af a
ubricity additive (20.1%) which is not cansidarad hazardous at tha concantration usad. Cantains a traca amaount of sulfur
f«0.0015%)

Preduct information:

Hama CAS Humib-ar Waight % ACGIH Exposure OEHA « Vacated Cither:
Limiits: PELs » Tima
Waighted Ave
Marathan Na. 2 Ulkra Low Suifur Miockure 10a
Diassil with Biodia s

Component Information:

Hams CAS Numibsar Waight % ACGIH Exposure OEHA - Vacaied Cther:
Liirmiits: PELs » Time
Waighted Ave
Mo 2 Doems BALT B 3dad e

= 100 mgle® TWA

Brodimsal | Fatty Acd, Magyl Ester} BT Telda 8 J.20
Biodiesal {(Rapssasd darrved) 7383 1953 Jx27
Biodasal {Candia darivad } 1258 28 188 D]
Sodess (Talow dered! B1THRE 2 020
Boad a sl '3:;':21 derivad ! A7 THL AL a2
Yaghtalana =203 J01.05
= 10 pom TWA
= 15 pon STEL
MEDS ID NO: J318MARD1S Product nama: Marathan MNa. 2 Utra Low Sutfr Page 1of 12

Dl 15 PP Suifur Maxwith 820 Biode =
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Notes: Tha manufacturar has valuntarily alactad fo raflact axposura limits containad in
O5HAs 1989 air contaminants standard in its MEDE"s, avan though carain of thosa
axpasurg mits wara vacatad in 1882,

MEDS ID NO: J318MARD1S Product nama: Marathan MNa. 2 Utra Low Sutfr Page 2of 12
Diessl 15 PP Suifur Maxwith 820 Biode sl
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3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW
NO. 2 DIESEL WITH BIODIESEL |5 A COLORLESS LIQUID. THIS FRODUCT |15 CONSIDERED TO BE A
COMBUSTIBLE LIQUID PER THE O5HA HAZARD COMMUNMICATION STAMDARD AND SHOULD BE KEPT AWAY
FROM HEAT, FLAME AND SOURGES OF IGNITION. NEVER SIFHON THIS PRODUCT BY MOUTH. IF
SWALLOWED, THIS PRODUCT MAY GET SUCKED INTO THE LUMNGS [ASPIRATED) AND CAUSE LUNG DAMAGE
OR EVEN DEATH. PROLONGED OR REPEATED SKIM CONTACT CAM CAUSE DEFATTING AND DRYING OF THE
SKIN WHICH MAY PRODUCE SEVERE IRRITATION OR DERMATITIS.

OSHA WARNING LABEL:

WARNING.
COMBUSTIBLE LIQUID.
ASPIRATION (INADVERTENT SUCTION) OF LIQUID INTO THE LUNGS CAN PRODUCE CHEMICAL PNEUMONILA
OREVEN DEATH.
PRODUCES SKIN IRRITATION UPON PROLONGED OR REFPEATED CONTACT.

COMNSUMER WARNING LABEL:

A CONSUMER WARNING LABEL 15 NOT APPLICABLE FOR THIS PRODUCT.

Inhalation: Exposura to high vapar concantrations may producs haadache, giddinass, vartiga,
and anasthatic stupar.

Ingestion: Ingestion may rasult in nausas, vomiling, diarrhaa and rastisssnass. Aspiration
(inadvartant suction)of liquid into tha lungs must ba avaided as avan smallgquantities

n tha lungs can produca chamical pnaumanitie, pulmanary edama‘hemarrhaga and
gvan daath.

Skin contact: Prolangad and rapaatad liquid cantact can causa dafatting and drying of tha skin and
@n lead to irritation and/ar darmatitis.

Eye contact: Praducas litla arna irrtation on diract contact with tha aya.
Carcinocgenic Evaluation:

Preduct information:

Hami IARC HTP ACGIH - CSHA - Salact
ﬂnrcinﬂuni: Earuinﬂani: ﬂuminuuni: Carcinogans:
Marathon Ma. 2 Ubra Low Sufur NE
Dimssl with Bodess
Wimturs
Notes: Tha Intarnatianal Agancy far Rasaarch an Cancar (|ARC) has datermined thatthama

& inadaquata avidanca far tha carcinoganicity of diasal fualfualail in humans. |ARC
datarminad that thama was limitsd avidanca farthe carcinoganicity of marine diasal
fual in animals. Distillata (light) dissal fuals wara not classifiabla as to thair
@rcinaganicity to humans [Graup 3A).

IARC has datarminad that thara is sufficiant avidanca fartha carcinoganicity in
axparimantal animals of diesal angine axhaust and axtracts of dissal anging axhaust
particlas. |ARC datarminad that thara is anly limited avidanca far tha carcinogenicity
n humans of digsal angina axhaust. Howavar, IARCs ovarall avaluatian has resulted
n tha IARC dasignation of diesal angina axhaust as probably carcinaganic ta
humans [(Group 24) bacausa of the prasance of cartain engine exhaust companants.

Compenent Information:

MEDS IO NO.: D318MARD1S Product nama: Marathan Na. 2 Ukra Low Suifur Page 3of 12
Disssl 15 PP Sulfr Maxwith 820 Biodessl
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Hamia ARG NTP ACGIH - CSHA « Salact

Carcinogans: Carcinogens : Carcinogens: Carcinogans:
Mo 2 Do Al = Confrmad Animat
BE4T 3B Carcmogen with Unknown
Ralavance o Humam
siad winder Dissai Fusi)
Naonhasne Monagraph 82[20027])  |Reasonatly Anfdopaisd To| AL « Mot Classfabie o a Fragant
203 Ba A Human Canginagen Fuman Carcinogan

male rahchaar evidencs;
tmmale rahciesr sadance;
mals Misena eadanca;
famaks mics-soma
envicdenca

Notes: Tha Intarnatianal Agancy far Rasaarch an Cancar (|ARC) and tha Enviranmantal
Prataction Agancy (EPA) have datarminad that naphthalena could ba a possibla
human carcinogean.

4. FIRST AID MEASURES

Inhalation: If affacted, mova parsan ta frash air. If braathing is difficult, administar axygan. [fnot
braathing or if na haartbaat, giva adificial raspiratian ar cardiopulmanary
msuscitation (CPR). Immediataly call a physician. If sympltaoms ar imtation accur with
any axposura, calla physician.

Skin contact: Wash with saap and larga amounts of water Remave contaminatad clathing. If
symptame ar iritation accur, calla physician.

Ingestion: If swallowad, da not induce vamiting and da nat giva liquids. Immadiataly call a
physician.
Eye contact: Flush ayas with larga amounts of tapid watar far at least 15 minutaes. If symptoms ar

irritation accur, calla physician.

Medical conditions aggravated  Pre-axisting skin conditions and respirdary disordars may ba aggravated by
byexposure: axposuras ta companants of this product.

A FIRE FIGHTING MEASTURES

Suitable extinguishing media: Far small firas, Class B fira axtinguishing madia such as
CO2, dry chamical, foam [AFFF/ATC)ar water spray can ba
usad. Far larga firas, water spay, fog arfoam [AFFF/ATC)
can ba usad. Fira fighling should ba attempted anly by thosa
wha ara adequataly trained and aquippad with prapar
pratactive agquipmant.

Specific hazards: Thie praduct has baan datarminad ta ba 3 combustibla liquid
par tha O5HA Hazard Caommunication Standard and should
ba handlad accardingly. Faradditional fira ralatad
nfarmation, saa NFPA 30 ar tha Marth Amarican Emargancy
RFaspanea Guida 128.

Special protective equipment for firefighters: HAwod using straight watar streams.  Watar spray and foam
[AFFF/ATC) must ba appliad carafully ta avaid frothing and
fram as far a distanca as possibla. Avoid axcassiva watar
spray applicatian. Kaap surmaunding araa coal with watar
gpray from a distanca and pravant furthar ignitian of
mmbustibla matarial. Keap run-off wataroutof sawars and
watarsourcas.
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A FIRE FIGHTING MEASURES

Flash point:
Autoignition temperature:

130-180 F
837 F

Flammable limits in air = lower (%) a.r
Flammable limits in air - upper (%) 5.0

NFPA rating:
Haalth: 1

Flammability: 2
Instabilty: 0
Othar: -

6. ACCIDENTAL RELEASE MEASURES

Perscnal precautions:

Kaap public away. lealsta and evacuate araa. Stutoff sourca if gafa to do g0,
Eliminata all ignitian saurcas. Advisa authartias and MNational Raspansa Cantar (B00-
424-8802) ftha product has antarad a watar caursa ar sawar. MNotify lozal haalth

and pallution contralagancias, f approprisla. Contain liquid with sand ar sail.
Racovar and raturn frea product to propar containars. Usea suitabla absarbant
matarnals such as varmiculita, sand, ar clay to claan up rasidual liquids.

7. HANDLING AND STORAGE

Handling:

Comply with all applicabla EPA, O5HA, NFPA and consistentstats and local requiremants. Usa appropnata grounding
and banding practicas. Stara in proparly closad cantainars that are appropnataly labaled and in a coal wallvantilatad
ara3. Do not axpasa o haat, opan flamas, strang axidizars or otharsourcas of ignition. Do naot cut, drill, grind ar 'wald on
ampty cantainare sinca thay may contain axplosiva residuas.

Avad rapaatad and prolangad skin contact. Neavar siphon this product by mouth. Exarcisa good parsanal hygiana
ncluding ramaoval of sailed clothing and prompt washing with saap and watar.

E. EXPOSURE CONTROLS / PEREONAL PROTECTION

PERSOMAL PROTECTIVE EQUIPMENT

Engineesring measures:

Respiratory protection:

5kin and body protection:

Eye protection:

Hygiene measures:

M3D3ID NO.: 031BMARD1S

Lozal arganaral axhaust raquirad whan using at elavated tamparaturas that
genarata vapars ar mists.

U=a approvad aryanic vapar chamiczal cartadga ar supplied air raspiratars whan
matarial produces vapars that excaad parmissible limits or axcassve vapars ara
ganaratad. Obearva raspirator assignad protacton factars [APFe) critaria citad in
fadaral O5HA 1810.134. Salf-containad brasthing apparatus should ba usad far fira

fighting.

Naoprana, nitrile, palyvinyl alcohal (PVA), palyvinyl chlaride and palyurathana glavas
o pravant skin cantact.

Mo spacial aya pratactian is normally required. Whara splashing is possibla, waar
safaty glassas with sida shislds.

Mo spacial protactiva clothing is narmally mquirad. Salact protectiva clathing

dapanding an industrialcparations. Usa machanicalvantilation aquipmant that is
axplosion-proaf.
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b. PHYSICAL AND CHEMICAL PROPERTIES:

Appearance: Claar o Ambar Liquid
Physical state [Sclid/Liquid/iGas): Liquid

Substance type (Pure/Mixture): Mixtura

Color: Ciaarar Ambar
Odor: Slight Hydracarban
Molecular weight: 180

pH: Mautral

Boiling pointrange (5-85%:): 400540 F

Melting pointirange: Mot datarminad.
Decomposition temperature: Motapplicabla.
Specific gravity: CA. 08

Density: B.76 Ibergal

Bulk density: o data availabla.
Vapor density: 4-5

Vapor pressure: 1-10mmHg @ 100 F
Evaporation rate: ho data availabla.
Solubility: Magligibla
SBolubility in other soclwents: Mo dats availabla.
Partition coefficient (n-occtanocliwater): Mo data availabla.
VOC content(%:): 10%

Viscosity: 18-34@T 40 C

| 10. STABILITY AND REACTIVITY

Stability: The matarial is stabla at TOF, 780 mm prassura.
Polymerization: Will nat acsur.
Hazardous decomposition products: Combustion praduces carban manaxida, aldahydas,

aramatic and athar hydrocarbons.

Materials to avoid: Strang oxidizars such as nitratas, parchlaratas, chlaring,
fiuaring.
Conditions to avoid: Excasswa haal, sourcas of ignition and apan flamas.

1L TOXTCOLOGICAL INFORMATION

Acute toxicity:
Product information:
Namia CAS Humbsar Inhalation: Darmal: Dral:
Marathon Ma. 2 Ulra Low Sulfr Mixiure Mo daia avalable Mo data avalagie Mo daia avalabls

Diasal with Biodiess
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Lifatima ekin painting studias in animale with similar distillata fuals hava producad waak to modarate carcinaganic activity
follawing prolongad and repaatad axposura. Similar middla distilatas, whan asted at nonirritating dosa levals, did not
shaw any significant carcinoganic activity indicating that this tumanganic raspansa ie likaly ralatad ta chronic imtatian and
naot o dosa. Rapaated darmal application has producad savara irritatian and syetamic toxicity in subacute oxicity studias.
Sama componants of this product, hava bean shown to produca a spacias spacific, sax harmonal depandant kidnay
Beion in mala rats from rapaatad oral ar inhalation exposura. Subsaquant rasaarch hasshawn that the kidnay damaga
davalope via tha farmation of a alpha-2u-glabulin, @ machanism unigue to tha male rat. Humans da not farm alpha-2p-
glabulin, tharafara, tha kidnay affacts rasulting fram this machanism ara not ralevant in humans. Soma companants of
this product wara found to ba positiva in a faw mutaganicity tasts whila nagativa in tha majoriy afathars. Tha axact
mlationship batwaan thess rasults and human haalth is nat known.

Summary of haalth affact data on distillate fual compaonants:

This praoduct may cantain » 1% biodiasal (fatty acid mathyl estars) darivad from soybaans, canola oll, Bllow, rapasead, or
mmmail. Mid livar injury was tha only advarsa affact cbearvad in rate fad high lavals of biodiasal in tha diat far exposura
pariods of 4 waaks.

This praduct may cantain =0.1% naphthalana. Exposura to naphthalana at 30 ppm far twa yaars caused an incraasad
ncidanca in lung tumars in famala mica. Exposura to 30-80 ppm naphthalana for 2 yaars causad tumars in tha tissua
Ining oftha noga and uppar raspiratary tract in mala and famala rats. Evidanca of inflammation and tisgua injury in targat
tizsuas (famala mousa lung and rat nosa) indicated that cytotoxicity playad a significant rola in tha tumar respansa.  Oral
administration of 133-287 mg/kg/day of naphthalana in mica far up o 80 days did not produca maralty, systamic taxicity,
advarsaly affect organ ar body waight or produce changas in blood. Rapaatad aral administration of naphthalana
praducad an anamia in doge. Rapaaiad intraparitonaal dosas of naphthalana producad lung damage in mica. Pragnant
mts administarad intraparitoneal dosas of naphthalana during gestation gava birth o offspring that had dalayed haartand
bona davalopmant Pragnant mica givan naar lathal dosas af naphthalana showad no significant matemaltoxicity and a
mductian in tha numbar of pups par litlar, but no grose abnormalitias in offepring. Supprassad sparmatoganasis and
progany davalopmant hava baan raparted in mica, rats and guinaa pigs aftar axpasura ta high concantrations of
naphthalana in thair drinking watar. Rapsaated high dosas of naphthalana has causad tha farmatian of cataracts and
mtinatoxicity in tha ayas of rate and rabbits dua to accumulation of 1 2-naphthoquinane, a toxic matabolita. Effacts in
human eyas is uncartain and not wall documantad. Cartain groups ar individuale, i.a., infants, Samitas, Arabs, Asians
and Blacks, with a cartain blood anzyma daficiancy (glucosa-b-phosphate dahydraganasa) ara particularly suscaptible to
hamalytic agants and can rapidly dawvalap hamalytic anamia and systamic paisaning fram ingastian ar inhalatian of
naphthalana.

Summary of haalth affact infarmation an diasal angina axhaust:

Chranic inhalatian studias of whala diasal angina axhaust in mica and rate producad a significant incraasa in lung tumars.
Combustion of karosina and/ardiasal fuals praducas gasee and particulatas which includa carban manoxida, carban
dioxida, axidas of nitragan and/ar sulfur and hydrocarbong. Significant axpaosurato carbon manaxida vapors dacraasas
tha awygan carrying capacity of tha blood and may causs tissua hypaxia via farmation of carboxyhemagiabin.

| 12. ECOLOGICAL INFORMATION |

Ecotoxicity effects: Praduct can causa fouling of sharaling and may ba harmful ta agquatic Ife in law
mncantratians. Tha 88 hour LL5D values far an accomadated fraction [WAF) of fual
ail ranged fram 3.2 to §5 mg'l in fish and 2-210 ma/l in invartabrates. ELSD valuas far
nhibitian af algal grawth rangad from 1.8 1o 2.9 mg/l far Ma. 2 fuel ail and froam 10 ta
TBmg/l for diasal fual. This praduct doasnat cancantrata ar accumulata in tha food
chain. If raleasad to sail and watar, this praduct is axpaciad to biodagrada undar
both aarobic and anaambic canditians.

13. DISPOSAL CONSIDERATIONS
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13. DISPOSAL CONSIDERATIONS

Cleanup Considerations:

This praduct a& praducad is nat spacilfically listad as an EPA
RCRA hazardous wasts accarding to fedaral regulations (40
CFR 281). Howavar, whan discarded ardispasad of, it may
maat tha critaria of an "characiaristic™ hazardous wasta. This
rmatarial could become a hazardous waste i mixed ar
montaminatad with 3 hazardous wasta or athar substancals).
It is tha respansibiiity of tha usar to datarmine f disposal
rmatarial is hazardous accaording to fadaral, stata and local
mgulatians.

14. TRANSPORT INFORMATION

48 CFR172.101:

DOoT:
Transport Infermation:

This matarial whan transparad via US commarca would ba ragulatad by DOT

Proper shipping name: Fual Oil, Na. 2
UN/Identification Mo: WA 1883
Hazard Class: 3

Packing group: 1

DOT reportable guantity (Ibs): Mot applicabla.

TDG (Canada):

Proper shipping name: Fual Oil, MNa. 2
UN/ldentification Mo: Mea 1883
Hazard Class: 3

Packing group: 1l

Regulated substances: Mot applicabla.

15. REGULATORY INFORMATION

US Federal Regulatory
Infermation:

US TECA Chamical Invantary Saction 8(b): This praduct andfor its companants ara listad an tha TSCA

Chamizal Invantary.

0O5HA Hazard Communication Standard: This praduct has baan avaluatad and datarmined to ba

hazardous as dafined in O5HAE Hazard Communicatian
Standard.

EPA Superfund Amendment & Reauthorization Act (SARA):

SARA Section 302: Thie praduct contains tha fallowing companant(s) that have baan listad an EPA’s
Extramaly Hazardous Substanca (EHE) List:
Hamia CERCLA'SARA « Section 302 Extreme ly Hazardous Bubstances and TPQOs

Mo 2 Dosel M
Boodisssl {Fatly Acd, Ma ) MA
Sodews [ Hapssssd deny EE]
Sodess {Canois darived | M
Soadmss | Talow danvvad ! A
Bodess (Soyhaan derved) NA
Maghfhalans MA
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SARA Section 304: This product contains tha fallowing companant(s) idantified atharas an EHS ar a
CERCLA Hazardous substanca which incasa of a gpill ar ralaasa may ba subjact to

SARA raporting requiramants:

Hamn CERCLA/SARA - Hazardous Substances and thair Reportable Cuantities

ho. 2 e A
Sodees | Faty Acd, Matyl Exier) A
Biodiess (Rapssand dare HA
Sodess (Canos deved ) WA
Bodess {Talow darrvad} S
Soodeas | Sayvihaan daresd ) S

“aghthalana = 100 b final RO

= 454 kg fnal RO

SARA Section 311/312 Tha fallowing EPA hazard caleganas apply o this product:

Acute Haealth Hazard
Fira Hazard
Chranic Health Hazard

BARA Section 313: This product containe tha following companantig] that may ba subjactta raparting an

tha Toxic Raleasa Invantary (TRI) From R:
Hame CERCLA/SARA 313 Emission reporting:
%a.2 Diessl MNana
Bodemsl {Fatly Acd, Mafni Ester} Hana
Sodews (Hapssesd dsroeed) Nona
EHodess [ Canos dervad ! Monm
Sodmasl |Tabow darived ) MNone
Brodiesal | Saybean darved ) Mana
Naphhalana = (.1 %% da mirimis concamrafan

State and Community Right-To-Know Regulations:
Tha fallowing campanantis) of this matarial ars idantifiad an tha regulatary lists balaw:

ha. 2 Diasal
Louisiana Right-To-Know: Mot Listad
Calfamia Propasition 65! hiot Listad
Naw Jarsay Right-To-Know: En 2444
Pannsyhsania Right-Ta-Know: Mot Listad.
Massachusatts Right-Ta Know: Mat Listad.
Flarida substanca List Mot Listad.
Fhada Island Right-Ta-Know: Mat Listad
WMichigan critical matarials ragistar list: Mot Listad.
Masgeachusatts Extraardinarily Hazardous hiot Listad
Substances:
California - Ragulated Carcinogans: Mat Listad
Pannsylvania RTK - Spacial Hazardous Mot Listad
Substancas:
MNaw Jarsay - Spacial Hazardous Substancas: Mot Listad
New Jargay - Envianmantal Hazardous SN 2444 RO 10000 be
Substancas List:
llingis - Taxic Air Contaminants Mot Listad
Naw Yark - Raparting of Ralaasas Part 587 - Mot Listad

List of Hazardous Substancas:
Biodigsal (Fatty Acid, Mathyl Estar)
Louisiana Right-To-Know: Meat Listad
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MNo. 2 Diasal

Califarnia Propaosition 65: Mot Listad
Naw Jarsay Right-Ta-Knaw: Mot Listad.
Pannsyhsania Right-Ta-Know: Mot Listad.
Masgeachusatts Right-Ta Know: Mot Listad.
Farida substanca List MNat Listad.
Fhoda |sland Right-To-Know: Meat Listed
WMichigan critical matanals ragistar list: Mot Listad.
Massachussatts Extraordinarily Hazardous Mot Listad
Substancas:

Califarnia - Ragulated Carcinogans: lwat Listad
Panneyhsania RTK - Spacial Hazardous Mot Listad
Substancas:

WNaw Jareay - Spacial Hazardous Substancas: Mat Listad
MNaw Jarsay - Envianmanal Hazardaous Mot Listad
Substancas List:

lllingis - Taxic Air Cantaminants Mot Listed
Naw Yark - Raparting of Ralaasas Parl 587 - Mot Listad

List of Hazardous Substancas:
Biodiasa| (Rapasead darivad)

Louisiana Right-To-Know: Mot Listad
Califamia Propasition 85: Mot Listad
Naw Jarsay Right-Ta-Knaw: Mat Listad.
Pannsyhl/ania Right-To-Know: Mot Listad.
Massachusatis Right-Ta Know: Mat Listad.
Flarida substanca List Mot Listad.
Rhada Island Right-Ta-Knaw: Mat Listad
WMichigan critizal matarials ragistar list: Mot Listad.
Mazssachusatte Extraordinanly Hazardous hot Listad
Substancas:

Calfarnia - Ragulated Carcinogans: Mat Listad
Pannsylvania RTK - Spacial Hazardaus Mot Listad
Substancas:

aw Jarsay - Spacial Hazardous Substancas: Mat Listad
Naw Jarsay - Envianmantal Hazardaus Mot Listad
Substancas List:

lllinois - Taxic Air Cantaminants Mat Listad
WNaw York - Raparting of Raleasas Part 537 - Mot Listad

List of Hazardous Substancas:
Biodigsal (Cancla darivad)

Lauisiana Right-To-Know: Mot Listad
Calfamia Propasition 85: Mot Listad
Naw Jarsay Right-To-Know: Mot Listad.
Pannsyhsania Right-Ta-Know: Mot Listad.
Massachusatts Right-Ta Know: Mat Listad.
Flarida substanca List Mat Listad.
Rhada Island Right-Ta-Know: Mat Listad
WMichigan critical matarials ragistar list: Mot Listad.
Masgeachusatts Extraardinarily Hazardous Mot Listad
Substances:

California - Ragulated Carcinogans: Mat Listad
Pannsylvania RTK - Spacial Hazardous Mot Listad
Substancas:

MNaw Jarsay - Spacial Hazardous Substancas: Mot Listad
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MNo. 2 Diasal

hNaw Jarsay - Envionmantal Hazardaus Mot Listad
Substancas List:

linois - Taxic Air Contaminants Mot Listad
law York - Raporting of Ralaasas Parl 587 - Mot Listad

List of Hazardous Substances:
Biodigsal (Tallow darivad)

Louisiana Right-To-Know: Mot Listad
Calfarmia Propasition 85! Mot Listad
Naw Jarsay Right-To-Know: Mot Listad.
Pannsyhania Right-To-Know! Mot Listad.
Massachusatis Right-Ta Know: Mat Listad.
Flarida substanca List Mot Listad.
Rhada Island Right-Ta-Knaw: Mot Listad
WMichigan critical matarials ragistar list: Mot Listad.
Maggachusatts Extraordinarly Hazardous Mot Listad
Substances:

Califarnia - Ragulated Carcinogans: Mot Listad
Pannsylvania RTK - Spacial Hazardous Mot Listad
Substancas:

Naw Jarsay - Spacial Hazardous Substancas: Mot Listad
Naw Jarsay - Envianmantal Hazardous Mot Listed
Substancas List:

Ilinais - Toxic Air Contaminants Mot Listad
Naw Yark - Raparting of Ralaasas Part 587 - Mot Listad

List of Hazardous Substancas:
Biodigsal (Saybaan darivad)

Louisiana Right-To-Know: Mwat Listad
Califomia Prapasition 85: Mat Listad
Naw Jarsay Right-Ta-Know: Mot Listad.
Pannsyhania Right-Ta-Know: Mot Listad.
Massachusatts Right-To Know: Mot Listad.
Flarida substanca List Meat Listad.
Rhada lsland Right-Ta-Knaw: Mat Listad
Michigan critical matarials registar list: Mat Listad.
Massachussatts Extraardinarily Hazardaus Mot Listad
Substancas:
Califarnia - Ragulated Carcinogans: Mat Listad
Pannsyhlsania RTK - Spacial Hazardaus Mot Listad
Substancas:
Mew Jarsay - Spacial Hazardous Substancas: Mot Listad
Naw Jarsay - Envionmantal Hazardaus hiot Listad
Substancas List:
Illinais - Taxic Air Cantaminants Mat Listad
Naw York - Raporting of Raleasas Part 587 - Mot Listad
List of Hazardous Substancas:

haphthalana
Louisiana Right-To-Know: Mat Listad
Califarnia Propasition §5: carcinagan, initialdate 4189/02
Naw Jarsay Right-Ta-Know: sn 1322
Pannsylvania Right-To-Know: Enviranmanial hazard
Massachusatis Right-Ta Know: Prasant
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ha. 2 Diasal

Flarida substanca List: Mot Listad.
Rhada Island Right-To-Knaw: Taxic; Flammabla
Nichigan critical matarials ragistar list: Mot Listad.
Masggachusatts Extraordinarly Hazardous Mot Listad
Substances:

Calfarnia - Ragulated Carcinogans: Mot Listad
Pannsylvania RTK - Spacial Hazardous Mot Listad
Substancas:

Waw Jarsay - Spacial Hazardous Substancas: carcinogan

Naw Jarsay - Envionmanial Hazardaus SN 1322 TPQ 500 Ib
Substancas List:

lllinais - Toxic Air Contaminants Prasant

Naw Yark - Raporting of Releasas Part 587 - =1b RO landiwalar

List af Hazardous Substancas: =100 b RO air

Canadian Regulatory Information:

Canada DSL/MDEL Invantany: Thie product andiar ite companants ara listed aeithar on the Damastic Substancas List

(DSL)ar are axampt.

Hamme Canada - WHMIS: Classifications of Substances:

Canada - WHMIE: Ingrodient Disclosure:
Naphthalens B, DA 1%

16. OTHER INFORMATION

Additional Infermation: Mo data availabla.

Prepared by: NMark 5. Swansan, Managar, Taxicology and Praduct Safaty

Tha infarmation and recommandations cantained harain ara lasad upon iasts balieved to ba raliabla. Howavar,
Marathan Patrolaum Campany LLC (MPC) doas not guarantaa thair sccuracy or complatanass nar shallany of this
nfarmation constitute a warranty, whatharaxprassad or impliad, as to tha safaty of tha goods, the marchaniability of the
goade, ar tha fitnass of tha goods fora particular purposa. Adjpetmant ta canform to actual conditions of usaga mayba
mquirad. MPC assumas no respansibility for rasulte abtainad arfar incidantal ar cansequantial damagas, including lost
prafits arising fram tha usa of thasa data. Ma warranty against infringamant of any patent, copyright artrademark s mada
or impliad.

End of Safaty Data Sheet
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