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Over the past five years, we have seen the following 
conditions at fuel facilities across the country. Some 
require a simple modification in procedures to correct, 
others require re-training and in some cases, investment 
in appropriate personnel and facilities.  

Here are the Top Five: 

1. Fuel Quality Control Records – Errors in Docu-
mentation: Going through the motions doesn’t get the 
job done. In the course of a Lineman’s career, they may 
see a load or two of off specification fuel, maybe a load 
of Avgas dumped into the Jet System by accident. Well, 
nothing is by accident in the fuel quality business. The 
fuel is either “on Spec” or not. Training, effective 
supervision, and daily inspections and testing work to 
guarantee “on Spec” and ensure that it doesn’t get quiet 
all of a sudden while at altitude. The importance of 
documentation cannot be stressed enough. By 
performing the recommended daily checks, (and at 
times, required by contract) and recording them in an 
easily accessible, “one page tells the story” format, 
trends or developing failures can be easily identified. 
However, when fuel QC inspections are casually 
performed or, at worst, pencil whipped, that is when we 
put our company and the lives of our customers at risk. 
It’s up to you to ensure the inspections and testing are 
accurately performed and recorded when they happen, 
not after the shift. Make the documentation process a 
matter of what is important at your company. 

2. Fuel QC External Audits – From the Sublime to the 
Ridiculous: Many of you involved in the management of 
fuel farms and fueling systems have complained over the 
years that “XYZ airline does a great job of auditing our 
system while ABC Airline just comes out to go through 
the motions”. A disturbing situation that while not as 
common as it used to be, runs the risk of confusing or 
even misleading a fuel farm operator if the information 
provided is inaccurate. Some facilities undergo a dozen 
or more audits annually from a variety of organizations 
such as the DOD, FAA, Fuel Suppliers, Airlines, Airport 
Inspectors, Insurance Companies, Insurance Brokers, 
Loss Control Advisors, and so on. Without a defined 
standard to audit to, and trained and qualified auditors, 
the outcome from any given audit will be different as we 
move through the ranks of organizations wishing to take 
a look at the job you are doing.  If there is any wisdom 

in these words it is this – when an individual comes along 
and actually knows what they are talking about, get to know 
them, in fact, establish a friendship and network of these 
few but very knowledgeable people who truly understand 
fuel quality and how to do it right. 

3. Fuel Quality Devices – Improper Storage: The tools of 
the Fuel QC trade are thermohydrometers for Jet and 
Avgas; Hydrometer Cylinders; White Porcelain Sump 
Buckets; Clear Glass Mason Jars for fuel Samples; Water 
Detection Kits; a Millipore device; your Fuel QC Manual or 
equivalent documents; Fuel QC forms; and a Whiz Wheel. 
What has usually been lacking is an appropriate storage 
container to keep these, some very delicate, devices out of 
the weather and ready for use.  Proper storage, like placing 
the thermohydrometer in a PVC tube with a fixed, foam 
filled bottom and resealable, foam filled top, can add years 
to your thermohydrometers life. At $ 42  a pop, a little PVC 
and foam can go a long way. 

Placing all of these critical 
fuel quality tools in a 
weather proof, lockable 
container will ensure that 
you have the tools when 
you need them. Don’t 
skimp on a proper storage 
container, some do more 
harm than good. This type 
of storage protocol also 
makes a great impression 
on those auditors that may 
come to your facility for 
various reasons.  This is an 
area that can differentiate 
your operation from your 
competition. 

4. How to Prevent a 
Misfueling: One of the 
easiest ways to ensure the 
correct grade of fuel gets 
into the correct storage tank 
and then into the correct 
customer’s aircraft is signage. While we generally think 
misfuelings are a thing of the past since the flared Jet-A 
nozzle and restrictor kits for several aircraft models, 
misfuelings still occur. In fact, Walter Chartrand  with Air 
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BP said, “ there have been five misfuelings in the past 
eighteen months. This follows zero misfuelings in the 
prior five years. Air BP is concerned --- is this the tip of 
the iceberg or a trend?” So what can be done to prevent 

this from happening at 
your FBO? First, ensure 
that all of your Jet trucks 
are equipped with the 
flared (oval) nozzle. 
Next, install fuel resistant 
fuel grade decals in 
conspicuous locations on 

your refuelers, such as on the lower driver door panel 
both inside and out, on the drivers dashboard or on the 
lower portion of the windshield as long as it does not 
restrict visibility and immediately above the metering 
device. Finally, add a black color coded JET FUEL band 
around the filler neck of the jet nozzle. Adding these 
visual aides will help identify the grade. For aircraft 
operators using overwing fueling, make sure your filler 
openings are identified with fuel grade and color code. 

5. The White Bucket and Taking Daily Sumps: Well, 
well, well, we now come to one of the more intriguing 
yet most carelessly performed fuel QC test of them all. 
While those most experienced in fuel QC will tell you 
they can identify Water; Surfactants; Microorganisms; 
Dirt; and Product Mixtures from a simple clear glass jar 
of sump fuel, we don’t have the luxury of having the 
same highly skilled individuals performing the daily 
sump checks. While experience may come with time, the 
industry has designed the many tests and checks to 
minimize human error. One such test is the White 
Bucket test which requires the use of a clean, white 
porcelain bucket to collect a sample of sump fuel. If the 
bucket is clean and not chipped, it will be easy to 
distinguish the haze of atomized water or surfactants in 
the fuel sample or to see pooled water globules in the 
fuel sample. If the bucket is dirty, discolored or chipped, 
this test is not as effective. In addition, it is necessary to 
take a large enough sample of fuel to disturb the interior 
surface tension to get a true sample. If the vessel you are 
sampling, whether it is a fuel truck that has sat overnight 
or a Filter Separator at your fuel farm, you want to take 
at least a gallon of fuel, not a pint or two, but a good 
gallon to get a representative sample of what has settled 
to the bottom. 

AND THE WINNER IS… 

As you will see, we sent the word out to our membership to 
see if anybody had one of those nasty old, chipped and 
discolored white buckets. Well, we found a few and the 
winner of the “Nastiest White Porcelain Bucket” 
competition is… 

Alan Hood, Airport Operations Director at the Griffin Spalding 
Airport in Griffin, Georgia will receive a GTP – 8810: Complete 
Aviation Fuel Gravity Test Kit from Gammon Technical Products, Inc 
(GTP). 

The Kit includes a brand spanking new White Porcelain Bucket with 
bonding clip, a hydrometer Kit and the GamGram reference booklet. 

We would like to thank Jim and Howard Gammon for their generosity 
and contribution on assuring fuel quality for this month’s eToolkit.  
Gammon Technical Products can be reached online at 
www.gammontech.com or by telephone 732-223-4600. 

 
Being Aware of Changes – 
The Key to Safe Fueling 
By Jim Gammon, Gammon Technical Products (732) 223-4600 

The difference between a good doctor and a poor doctor is 
that a good one can examine you and figure out exactly 
what is wrong with you. The secret is knowing what to look 
for and understanding what you see. This is also true when 
you examine your fuel system. You have to look for things 
out of the ordinary and understand their importance. 
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Filter Membrane Tests  

(otherwise known  as “Millipore tests”) 

A change in membrane color in consecutive tests on 
incoming fuel could show a potential problem. Doing a 
test before and after each filter vessel shows you how 
much of the contamination is being removed by each 
vessel. Slight coloration of the membrane is normal. A 
darker membrane than usual on the inlet warns you to 
test the fuel after the filter. Also compare the color on 
the membranes from these two tests. If there is little or 
no difference in color, you may have either a burst, 
damaged or improperly mounted element or extremely 
fine (small) particles that pass through the grade 
coalescer you are using. You may need a tighter filter 
(lower micron rating) to remove this contamination. To 
evaluate this, put two now membranes in one monitor 
and run the test again to determine if the contaminant is 
really only “color bodies” (dye-like materials which 
rarely are a real problem). If the top and bottom 
membranes are the same color, it isn't dirt that is causing 
the color. A difference in color represents filterable dirt 
on the top membrane. 

Differential Pressure Readings 

Natural law says that differential pressure should 
increase with time. A decrease in differential pressure 
usually means loose or burst elements. Be sure to correct 
for different flow rates (see GAMGRAM #26). Keep 
records on graph paper. A sudden increase in differential 
pressure means that you have a sudden increase in 
contamination. You should do a filter membrane test to 
be sure that the elements are removing all of the 
contamination. If the color is unacceptable, some of the 
contamination may be too small to remove completely 
on the first filtering. You may need finer elements 
(lower micron rating) or recirculation to clean the 
product properly. 

An increase in differential pressure on clay elements 
means water 99% of the time. The other 1% is gross 
particle contamination. Pressure drop cannot be used to 
evaluate clay treatment capability. See GAMGRAM 
#14. WSIM and IFT (Interfacial Tension) are the only 
proven indicators of clay depletion. The important thing 
to look for is the difference in WSIM or IFT between 
inlet and outlet readings. The greater the difference, the 

better the clay is working. If you do not have an Emcee 
Microseparometer to read WSIM (the new term is MSEP 
rating), Velcon makes a 'Swift Kit' tester to read IFT but it 
does not yet have ASTM acceptance. Do not assume that a 
low differential pressure means that the clay is good. Have 
MSEP tests performed. 

An increase in differential pressure on a filter separator that 
is downstream of a prefilter is important. A small increase 
can be normal, caused by a buildup of fine contamination 
that got through the prefilter and was stopped in the 
coalescers. Water can also cause an increase in differential 
pressure but this increase will usually disappear with 
volume throughput because the coalesced water will end up 
in the sump. Often, a buildup of differential pressure means 
that the micron rating of the prefilter is too large to protect 
the coalescers. Modern coalescers are filtering at the 1/3 to 
1/2 micron level so it makes little sense to try to protect 
them with 2 to 5 micron prefilters. 

Visual Testing 

There is no substitute for a visual test on fuel delivered by 
transport vehicles. Considering the cost of the equipment, 
the test is the most cost effective method of protecting your 
system. A white porcelain (or properly grounded plastic) 
bucket is all that is necessary, but a glass jar is a good 
additional tool. 

Clean the bucket (or jar) carefully and, before the truck 
driver connects the delivery hose, open the valve and take a 
one or two gallon sample into the bucket. Look for: 

1. Free water in the bottom. 

2. Particles in the fuel. 

3. Improper smell, (if allowed by personnel 
safety rules). 

4. Improper color. 

5. Haze (a glass jar is a great help for this. See 
GAMGRAM #21). 

6. A wispy white film or a foam that does not 
break up and disappear easily. 

Your experience will show you that small quantities or 
water or particles are acceptable but any substantial increase 
is cause for concern. Run the test again. If you get the same 
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results several times, you have a reason to register a 
complaint. Improper smell and haze are conditions that 
should cause great concern. Color should be perfectly 
clear to slightly yellow (“straw color”). A white film or 
'soap suds* can mean surfactant contamination. This can 
ruin filter separator elements and make a mess or your 
fuel system. (See GAMGRAM #s 14 and 28). 

A change in any of the above conditions is cause for 
concern. Call your supplier's quality control people (or 
your own) if in doubt. You are the last line of defense in 
the event of a fuel problem. You may prevent the great 
inconvenience to your company of a fuel system being 
contaminated. You might even save lives (not to 
mention your job). 

Sump Drainings From Filter Separators 

Please review GAMGRAM #3 and #21. Changes in 
water quantity are important in filter separators, because 
water has to come from somewhere. Small quantities can 
be normal, caused by condensation. You should trace 
larger quantities to the source. 

If you keep getting haze in sump drainings after several 
samples have been taken, it only means one thing. Your 
system is in trouble. (Be sure you have established flow 
for some time before you take the sample. Fuel can get 
hazy from cooling when the system is stopped. You 
must flush this out of the system). As coalescer elements 
become contaminated with surfactant, they start to allow 
a small amount of haze through if water is present. 
Allow us to repeat: Haze in a filter separator sump 
means that your system is in trouble. You are not 
removing water and if you don't do something fast, this 
could mean that some airplane full of people may be in 
big trouble. Call your supplier's quality control people or 
your own. This is very, very important. Even if your 
filter separator is close to the airport and the fuel will be 
filtered again, the surfactant and water can go right on 
through. Every filter separator along the way to the 
aircraft can become disarmed. Only carefully controlled 
and monitored clay treatment can save this fuel. 
Remember, YOU CAN SAVE LIVES. 

Particles in filter separator sump drainings means one 
thing - trouble. The elements could be loose, burst or 

damaged and immediate investigation is necessary. If you 
are lucky, the cause may be found to be that the filter 
separator was not properly cleaned at the last element 
change. Dirty water is not what we are talking about. A 
small amount of 'dirty' looking water can be normal. Visible 
dirt in the fuel is big trouble. 

In conclusion, look for changes. You are responsible for one 
important aspect of flight safety. You can have a problem. 
We hear of cases regularly. It happens to almost everyone, 
eventually. Don t gamble - be careful.  Do you expect 
everyone to call the newspapers when they have a problem? 
Of course not! They simply clean it up before it gets to be a 
real problem (hopefully). Every fuel system and every 
quality control person in the world is part of an invisible 
network. Our industry is very good at quality control. It is 
something to be proud of. Keep up the good work. Help 
train your new people, test regularly and look for changes. 

 

Fuel Farm Maintenance 
by Sarah Smith of Madison Environmental Group 

Create a Check List 

Periodically, it is a good idea to review your fuel facility 
maintenance checklist.  Periodic review of the maintenance 
items will allow the operator or facility manager to 
incorporate new checklist items and evaluate if the current 
maintenance tasks are being completed on a routine basis.  
For example, a checklist item may be to remove debris and 
dirt from out of the tank containment dike and especially 
from the sump and discharge pipes in order to assure proper 
containment of a fuel spill or drainage of the storm water.  
If the item is on the list but there is a pile of wet leaves and 
dirt in the corner of the containment dike, then most likely 
the practice to keep the containment dike free and clear of 
debris is probably not being done. Routine inspection of the 
checklist will help to determine the effectiveness and 
overall implementation of the checklist. 

Maintenance of an Oil Water Separator 

Get your OWS on a regular maintenance program that 
includes an annual inspection and cleaning and always 
pump out the OWS unit after a spill event.   
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Use a reputable company that has experience with OWS maintenance and is certified to contain and dispose of the waste 
material.  Also, make sure the company is OSHA certified to handle hazardous materials.  The oil side of the OWS should 
be at all times have enough capacity in the event of a fuel spill; Otherwise the fuel will pass through the separator and 
potentially cause a release.  Routine maintenance keep the separator in good working order. 

Knowledge of your System 

It is not uncommon for operators or managers of a fuel facility to lack facility drawings and diagrams on the system.  It is 
important to know all of the components of your fuel system and the correct nomenclature.  For example a sump is 
different from a OWS unit.  A double wall tank is basically a tank in a tank with interstitial monitoring and a single wall 
tank is situated in a spill containment dike.  There are overfill devices that have high and high-high level shut off with a 
strobe light and or alarm system.  The operator should now exactly the level at which the floats are set (i.e. 90% or 95%) 
and how the alarm system works.  If drawings or diagrams are not available, the SPCC Plan is often times a good place to 
explain all of the systems components and how the fail safe devices work. 

Lighting 

The fuel facility should have sufficient lighting to accommodate night time fueling operations.  One light at the off-load 
and loading station is usually not sufficient to see all the equipment or a leak in the components.  The operator should 
periodically check the lighting system at night time to make sure there is adequate light. 

Record Keeping 

Maintain your fuel facility records in one place and in an organized manor.  Using a three ring binder with tabs is a good 
way to keep the maintenance records, the check list records, the spill incident reports and training records. This will help 
with spot inspects as well. 

 
From Our Readers 

 

 

 
QUESTION:  
…I would like to know if anti-icing additive (Prist, icing inhibitor, Fizzy or whatever you may call it) will settle or 
separate out of jet fuel if the fuel is left idle in a fuel storage tank over a period of time. If so, at what rate does this occur 
and who has proof that this occurs.   

I know AIA (anti-icing additive) will separate out of jet fuel if it is not injected into the fuel 
properly or if water is left in the bottom of the tank, but I am interested in finding out from some 
authoritative source if it separates out if it is injected and there is no water in the fuel tank... Do you 
know anyone that might have documented proof one way or the other? 

COMMENTS: from Jim Gammon, Gammon Technical Products 
If additive is pure, it will dissolve readily into fuel if properly mixed. But if there is just ½ % of water in the additive, it 
will not dissolve in jet fuel, even if blended properly. 

We wanted to share a recurring question that we have posed to many of our industry experts.  We invite further 
comments from our readers as well as our experts since some of the comments solicited have not arrived in time for 
this month’s issue.  Please email us at Safety1st@nata.aero so that we may include your comments in April’s eToolkit. 
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Assuming we have properly treated fuel in a tank (aircraft or storage): 

As the temperature of the treated fuel goes down during the daily cycle of hot/cold, if it is saturated with water (think of 
this as 100% relative humidity), the fuel releases about 1 ppm of water for every degree of temperature reduction. As 
these water droplets form, (micronic in size) FSII goes into the droplet at a rate of about 20-35%. That is what FSII is 
supposed to do to ensure the droplet does not freeze.  

The problem is that as the temperature later goes up, the droplet cannot re-dissolve into the fuel.  Over a series of days, 
this cycle creates a volume of this mix that will accumulate and this is what people see as “additive falling out of the 
fuel”. It doesn’t drop out; it comes out doing its job, drawn by water condensation that forms naturally.  

BACKGROUND: Water Contamination Sources 

Water contamination in an aircraft system can stem from two sources. First, the fuel introduced to the aircraft contains 
dissolved water, which cannot be removed by filter separators. Even though the amount is small, it is a potential problem 
since it comes out of solution at low temperatures often encountered during long, high-altitude flights. This water may 
accumulate in the bottom of the fuel tanks, or form ice crystals, which can plug filters in fuel systems. The second source 
of water contamination is excess water generated in cold fuel tanks after prolonged high-altitude flight. On descent, warm 
moist air entering cold fuel tanks condenses water in the tanks, which ends up in the tank bottoms or possibly as ice 
crystals in the fuel. 

In fuel storage systems, the most common water contamination problems occur as dissolved water and free water. 
Dissolved water occurs exactly the same as in aircraft systems. The water is in a state of solution in the fuel and is 
invisible and cannot be removed by filter separator. Dissolved water does not present a hazard to aircraft operation unless 
it changes to a free state due to a temperature drop. Free water is typically visible either as a cloud haze in the fuel 
(entrained), emulsion, droplets or bulk amounts (water slug). Free water in the form of visible water droplets, water slugs, 
or entrained water in excess of 15 ppm shall not be delivered into aircraft. 

Common methods for removal of free water include allowing fuel to settle in tanks and containers as well as utilizing 
mechanical separation such as filter separators containing water coalescer and water separator cartridges. The best method 
of minimizing the amount of water entering a storage delivery system is through proper maintenance of the system. All 
tank seals and access covers should be inspected periodically to ensure proper operation. Keeping fixed storage tanks full 
to minimize condensation, along with stringent inspection of delivered product; can help minimize storage contamination 
consisting of water and particulate matter. Regular sumping of all storage facilities is imperative to maintaining clean, dry 
product for delivery into aircraft. 

 

 
To be continued in the April eToolkit…please email your 
comments to Safety1st@nata.aero. Thank you in advance 
for your input.  We look forward to hearing from you! 
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Press Release 

OSHA Forms Alliance with the National Air Transportation Association 

Washington, DC  

February 9, 2005   

A safer and more healthful workplace is on the horizon for workers in airport operating areas thanks to a new Alliance 
signed here today with the Occupational Safety and Health Administration (OSHA). 

The National Air Transportation Association's Airline Services Council (NATA-ASC) formalized the Alliance with 
OSHA to advance worker safety and health issues, focusing particularly on reducing and preventing worker exposure to 
inclement/severe weather hazards in and around airport cargo and mail ramp areas, and other areas associated with aircraft 
maintenance operations. 

"I'm looking forward to working with the Council on this very important Alliance," said Acting Assistant Secretary of 
Labor for OSHA, Jonathan L. Snare. "We are fortunate to continue to have an opportunity to work with organizations 
such as NATA-ASC that remain committed to assuring safety and health in the workplace. This Alliance will help assure 
greater protection of thousands of workers in airport operating areas." 

James K. Coyne, NATA President echoed Snare's sentiments saying "the implementation of the Alliance with OSHA is an 
excellent example of our members' commitment to continuous overall improvement in aviation safety, and the mutually 
beneficial partnering of government and industry to address Airport Operating Area (AOA) safety." 

OSHA and NATA-ASC agreed to develop training and education programs on inclement/severe weather issues and target 
those programs to workers throughout airport operating areas across the nation. Both organizations will provide NATA 
members and others with information, guidance and access to various training resources related to the hazards associated 
with working in environments of extreme heat or cold, or during hurricanes, tornadoes, electrical storms, etc. The 
development of case studies illustrating the business value of safety and health will be highlighted, as is participation in 
forums, roundtable discussions, and stakeholder meetings that spotlight inclement/severe weather issues and their impact 
on workers. 

Both organizations will develop and disseminate information through various media, including OSHA and NATA 
websites and will also look for opportunities to speak, exhibit or appear at conferences meetings or other safety events, 
including the NATA Safety 1st seminars and the NATA Convention & AS3 Tradeshow. 

NATA members provide aviation business services, including on-demand air charter, fuel and ground services, aircraft 
maintenance and pilot training. The association developed and implemented its Safety 1st program to enhance safety by 
identifying the knowledge and skills required of professional aviation line service personnel. 

Employers are responsible for providing a safe and healthful workplace for their employees. OSHA's role is to assure the 
safety and health of America's workers by setting and enforcing standards; providing training, outreach, and education; 
establishing partnerships; and encouraging continual improvement in workplace safety and health. For more information, 
visit www.osha.gov. 

 

  

OSHA eTools  are "stand-alone," interactive, 
Web-based training tools on occupational safety 
and health topics.  More on these next month!  
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ONLINE TRAINING RESOURCES 

Back Safety: 
http://www.free-training.com/osha/back/backmenu.htm 
 
http://www.pp.okstate.edu/ehs/modules3/back/A0-Back.htm 
 
Bloodborne Pathogens: 
http://www.pp.okstate.edu/ehs/MODULES/bbp/Intro.htm 
 
Fire Extinguisher Training: 
http://www.pp.okstate.edu/ehs/MODULES/Exting/intro.HTM 
 
Forklift Safety & Operation: 
http://www.free-training.com/osha/forklift/forkmenu.htm 
 
Hazard Communication: 
http://www.free-training.com/osha/hazcom/hazmenu.htm 
 
Hazardous Material Transportation: 
http://www.pp.okstate.edu/ehs/MODULES2/DOT/dot-a.HTM 
 
Material Safety Data Sheets: 
http://www.pp.okstate.edu/ehs/MODULES/msds.htm 
 
Personal Protection Equipment: 
http://www.free-training.com/osha/ppe/Ppemenu.htm 
 
 

 
 

Other Training Links: 
 
ABC Safety Training: 
http://www.abc-safety-training.com/ 
 
BLR Safety: 
http://safety.blr.com/topic.cfm/topic/274/state/155?source=MK
D&effort=770 
 
National Safety Council:  
http://www.nsc.org/train/ 
 
OSHA eTools and Electronic Products for Compliance 
Assistance:  
http://www.osha-slc.gov/dts/osta/oshasoft/ 
 
OSHA Campus:  
http://www.oshacampus.com/ 
 
PureSafety: 
http://www.puresafety.com/public/library_lists.asp 
 
Safety Compliance Management: 
http://www.scm-safety.com/ 
 
Safety Lesson Plans:  
http://www.safetylessonplans.com/LessonDescriptions.htm 
 
The Training Network:  
http://www.safetytrainingnetwork.com/ 
 
 

 

  

 

 
 
The NATA Safety 1st® eToolkit is brought to you by NATA Safety 1st® SMS and SH&E.  SH&E is the 
leading expert in safety and operational integrity evaluations and safety management consulting. SH&E has 
developed a proprietary evaluation methodology, called Safety Architecture, which is unique within the 

industry as it focuses on systemic surveillance and process evaluation.  This is a systems and controls look at how an operator 
manages those technical functions that support aviation operations. 

Subscribe To NATA Safety 1st® e Toolkit 

If you are not currently a subscriber to NATA Safety 1st® eToolkit and would like to receive it on a regular basis, please send an 
email to Safety1st@nata.aero with the word "Subscribe" in the header.  Please include your name, title, company and e-mail address.  
Safety 1st® eToolkit is distributed free of charge to NATA member companies and NATA Safety 1st® participants. 

 

We periodically receive calls for training guidance 
online.  We have provided current links in this 
issue for your review and use.  Please refer to 
previous eToolkit issues  for educational 
offerings specific to safety training.  


