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Even with today’s lower fuel prices, fl eets 
are still paying about 40.3 cents per mile 
for fuel which equates to about 25 percent 
of their vehicle’s operating expenses1.

Given the signifi cant impact of fuel on a 
fl eet’s bottom line, fl eet managers need 
to make sure they get the most miles out 
of each gallon of diesel they purchase. 
Unfortunately, they can be thwarted in 
their efforts by contaminants that fi nd their 
way into the fuel supply and decrease the 
effi ciency of the fuel system.

Contaminants cause numerous problems 
for fl eets at every stage of their operation. 
Trucks that have contaminated fuel:

• Are less effi cient
• Use more fuel
• Increase expenses

Since contaminated fuel damages the fuel 
system and other engine components 
— creating a more likely need for replace-
ment — maintenance costs are higher. 
And because downtime is typically higher 
for major repairs, this affects the fl eet’s 
bottom line by reducing the number of 
trucks and drivers on the road.

Why Water Contaminates Fuel
Diesel fuel is one of the most effi cient fuels 
available today; about 33 percent more effi -
cient than gasoline. It is also a cleaner fuel 
than gasoline, emitting less carbon dioxide 
into the air. Diesel fuels serve as a source 
of combustion for a diesel fuel system and 
as a lubricant for diesel fuel pumps. High 
pressure common rail fuel systems on 
today’s trucks have tight tolerances, making 
the lubricating characteristic of diesel im-
portant to the proper operation of the truck.

But diesel is not a perfect fuel and its hy-
groscopic nature — the tendency to attract 
and hold water — causes problems. Water 
in diesel fuel is a serious problem. The No. 
1 contaminant of diesel fuel, water can 
cause a great deal of damage to the fuel 
system if it gets into the fuel.

1 An Analysis of the Operational Costs of Trucking: 
2016. September 2016. American Transportation 
Research Institute. Accessed June 11, 2017.
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Types of Water Contamination
There are two ways that water can con-
taminate diesel fuel: in an emulsifi ed or in 
a free state.

• Emulsifi ed water is a mixture of water

 and fuel where the water is dispersed

 uniformly throughout the fuel.

• Free water is that which has separated

 out of the fuel to form a visible layer

 between the heavier water and the

 lighter fuel fl oating above the

 water. Free water is the water that

 drops out of a suspended state.

While it is a contaminant, emulsifi ed water 
is less of a problem for the fuel system. 
Free water, however, can cause serious 
problems, because it allows an algae-like 
substance to form. In addition, both aero-
bic and anaerobic bacteria can thrive in fuel 
tanks and fuel storage tanks. If left alone, 
they will turn into a slime that will clog the 
fi lter and/or cause corrosion of the tank.

Diesel sludge is the algae-like substance 
that settles to the bottom of fuel tanks and 
can clog fi lters, causing the engine to not 
work as effi ciently or cause serious dam-
age to the fuel system.

How Water Contaminates Fuel
Unfortunately, there are a number of ways 
for water to get into diesel fuel. As little as 
100 parts per million of water in a diesel 
fuel tank can cause problems to develop. 
Studies have shown that diesel fuel degra-
dation starts almost as soon as the fuel is 
produced and the fuel quality continues to 
degrade while it is being stored.

1.        Fuel degradation starts when the fuel 
is in transit from the refi nery where 

condensation of air, leaking fi ll pipes or 
vents, or careless handling allow wa-
ter to seep into the fuel. Care must be 
taken at all points in the supply chain 
to ensure the purity of the fuel, and to 
prevent water from getting in.

2.Once the fuel is delivered, conden-
sation can form inside storage tanks 

and cause contamination. This can cause 
diesel sludge to form and settle at the 
bottom of the tank. Failure to maintain 
proper closures on fuel storage tanks 
also can allow water to get into the tank 
and contaminate the fuel.

3.Debris from storage tanks can 
also get into the vehicle’s fuel tank 

during fueling. The good news is that 
when fuel tanks are full this may not be 
a big problem. However, as the fuel is 
used, contaminants that have settled at 
the bottom of the tank can get stirred up 
and enter the engine.

4.High volume fueling pumps used 
during refueling can agitate existing 

contamination in the fuel tank thereby 
contaminating the new fuel too.

Free water is that 
which has separated 
out of the fuel to form 
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the heavier water and 
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The Consequences of Water Contamination in Fuel
Contaminated fuel affects the engine and fuel system in many ways.

4.Clogged injectors are another 
consequence of contaminated 

fuel. When an injector is clogged, the 
fuel intake is sluggish. This increases 
the amount of time it takes the engine 
management system to complete the 
injection event. Water in the fuel also 
prevents the fuel from lubricating the 
fuel pump properly, which can lead to 
wear or corrosion.

5.Fuel fi lters are needed to fi lter 
out harmful material and help the 

fuel reach the engine. When the fi lter 
becomes clogged with an excessive 
amount of contaminants, fuel is not able 
to reach the engine as it normally would.

6.Corrosion, which can occur in both 
fuel tanks and fuel storage tanks, 

can further contaminate the fuel and can 
cause premature wear of metal tanks.

Both clogged injectors and clogged fi lters 
can cause severe damage to the fuel injec-
tion system.

Failure to remove these 
deposits could cause 

the engine to shut down.

1.Poor engine performance. This 
includes reduced engine rpm, de-

creased power for the engine, increased 
fuel consumption, poor cycle time, 
hard starting, engine knocking, exhaust 
smoke, and rough running.

2.Ineffi cient fuel fl ow. Contaminated 
fuel will also have an elevated cloud 

point. Cloud point is the temperature 
below which wax in diesel fuel becomes 
cloudy. If this occurs, waxes in the 
diesel fuel have thickened and solidifi ed, 
making it more diffi cult for the fuel to 
fl ow smoothly.

3.Higher likelihood of engine failure.
Contamination reduces the effective-

ness of the detergents in fuel, which are 
designed to remove deposits that build 
up in the engine. Failure to remove these 
deposits could cause the engine to 
shut down. Contamination reduces the 
effectiveness of detergents in the fuel, 
leading to increased deposit buildup on 
critical fuel system components and lead 
to a greater likelihood of engine failure.
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How to Mitigate the Effects of Water Contamination
While it is diffi cult to prevent all contamination, there are steps that can lessen the 
amount of contamination and mitigate its impact on the engine and fuel system.

1. Buy from a Reputable Supplier
The fi rst step is to buy fuel from a repu-

table supplier. Make sure the fuel supplier 
is thoroughly vetted. Ask questions about 
what practices and procedures the sup-
plier has in place to prevent contaminants 
from entering the fuel supply. Tour the stor-
age facility if possible to observe fi rsthand 
the supplier’s handling procedures. Ask for 
a customer reference and fi nd out about 
the customer’s experience, including how 
the supplier handled any contamination 
issues.

2.Practice Good ‘Fuel Storage’ Hygiene
Practice good fuel storage hygiene, 

including testing bulk storage tasks for 
contamination. Test for water in storage 
tanks every six months and drain or pump 
out excess water as needed. Also make 
sure to keep tank fi lters clean.

3.Have a Maintenance Schedule
Fuel system maintenance is a critical 

step in controlling contamination. Like 
any system on a truck, the fuel system 
needs regular maintenance to ensure it 
is operating at peak levels. Make sure to 
replace fuel fi lters according to manufac-

turer recommendations and perform other 
fuel system maintenance at least as often 
as recommended by the manufacturer. 
Depending on the specifi c operating char-
acteristics of the fl eet and the purity of the 
fuel used, it may be necessary to perform 
fuel system maintenance more frequently.

4.Use Fuel Additives
Fuel additives are another good de-

fense against contaminants. They provide 
many benefi ts and prevent the spread 
of microbial growth in fuel, dispersing 
moisture, improving lubricity and inhibiting 
corrosion. There are many types of prod-
ucts on the market designed to help with 
contamination issues, including deter-
gents, lubricity additives, fuel stabilizers, 
biocides, and cetane improvers.

While it is nearly impossible to prevent 
water from getting into the fuel system, it 
is very important to understand the effects 
of fuel system contamination and recog-
nize the ways that water can get into fuel. 
Armed with that knowledge it is possible 
to put in place a comprehensive plan that 
can help minimize the damaging effects of 
contamination.

Ask questions about what 
practices and procedures 

the supplier has in place to 
prevent contaminants from 

entering the fuel supply.

About E-ZOIL
Founded in 1980 with headquarters near Buffalo, New York, E-ZOIL manufactures a complete line of performance-enhancing 

fuel additives and cleaning solutions for fl eet owners, owner operators and consumers to protect their diesel vehicles and equip-

ment. E-ZOIL specializes in highly concentrated formulas developed by the company’s in-house chemists and backed by over 

three decades of expertise. E-ZOIL products improve vehicle power and mileage, reduce costly breakdowns and downtime, 

assist with preventive maintenance and enhance and protect vehicle appearance. For more information, visit www.ezoil.com.

www.ezoil.com
www.ezoil.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 80
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 80
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 80
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


