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FLAMINGO OIL TECHNICAL BRIEF: DIESEL EXHAUST FLUID

Dear Flamingo Customer,

Effective January 1, 2010 new Environmental Protection Agency (EPA) regulations go
into effect that reduces the amount of Nitrous Oxides (NOXx) that on-highway diesel engines
in both cars and trucks can emit. Nitrous Oxides levels are reduced by 95%.

In order to reach these lower levels of NOx, a catalytic converter has been added to the
exhaust system by most diesel engine builders. The effectiveness of the reaction in the
catalytic converter is enhanced by the injection of a reacting agent as the exhaust gases
enter the converter. This fluid is called by the industry Diesel Exhaust Fluid (DEF) and is
composed of 1/3 urea and 2/3 de-mineralized water. The usage will be approximately 2%
to 3% of diesel fuel consumed for that engine and will have its own refillable tank. The
addition of a DEF tank and a catalytic converter will add weight, expense and consume
space in 2010 and later diesel powered vehicles. However, it does increase fuel efficiency
by an estimated 3 to 5%.
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Urea is a compound of Nitrogen that converts to Ammonia when heated. Urea is made
from natural gas and the primary use has been for fertilizer. Even though urea is made from
natural gas, major oil companies are not making or selling DEF at this time. The fertilizer
industry is making the urea component. Urea is not compatible with the materials used in
the handling of petroleum products

The exhaust that enters the atmosphere from these new engines will be primarily
harmless nitrogen and water. Diesel engines will be cleaner than gasoline engines.

Diesel engines that use DEF will have electronic sensors that control the rate of usage
needed for that specific engine. The sensors will increase the rate of usage if the DEF
should be diluted with water. Also, the vehicle will slow to a crawl if there is no DEF and will
not restart once turned off unless the DEF tank is refilled.

There are two standards that engine manufacturers require for DEF. The first is that the
product be certified by the American Petroleum Institute (API). This has to do with the
process of manufacturing. The second requirement is the International Standards
Organization (ISO) specification ISO 22241-1, which establishes the formula and defines
purity limits. Catalytic converters are sensitive to mineral contamination. That is why de-
mineralized water is used to dilute clean urea. Purity is important to the life of the converter.
The cost of these converters is several thousand dollars. Their life is shorten by mineral
contaminates. Using a non API approved product or diluting with tap water will be a costly
mistake.

The handling of DEF differs in several ways from petroleum products:

* DEF is mildly corrosive and should not contact ferrous metals or aluminum.

* Stainless steel or certain plastics should be used for storage or handling. This affects
the choice of tanks, pumps, piping and controls

* DEF is non-hazardous, biodegradable and non-flammable

* DEF has a shelf life of 1 year, if stored at a temperature below 88F. If stored at 122F
the shelf life is 35 days. DEF freezes at 12F.

* Indoor storage will be best for most users. As DEF degrades it releases Ammonia.

* Secondary containment is not required.

* As DEF dries it leaves a crystallized deposit like salt.

* Off-highway engines are covered starting in 2014

Volume will start slow and build as new diesel engines are produced. Many of our
customers will eventually be buying in totes and bulk. We expect that DEF will be installed
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at oil change intervals for car & pick ups. Larger trucks will need additional DEF between oll
drains. In 5 years we expect to be selling more DEF than Motor Oil.

Flamingo plans on supplying DEF in several packages. We will start with 4/1gal cases,
2 % gallon jugs and 55 gallon drums. Then totes and bulk as needed.

Flamingo will offer the tanks, pumps, dispensers and installation required for DEF.

Think Pink to be Green
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TO ADD YOURSELF OR OTHERS TO THIS TECH LETTER, PLEASE EMAIL TO
LUBETECH@PINKBIRD.COM WITH THE SUBJECT “ADD TECH LETTER”. IN THE
BODY OF THE EMAIL, LIST THE EMAIL ADDRESSES YOU WANT TO ADD.

IF YOU WANT TO REMOVE YOURSELF, PLEASE EMAIL ALETTER TO
LUBEREMOVE@PINKBIRD.COM WITH THE SUBJECT “REMOVE TECH LETTER".
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