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ZDDPlus™ Tech Brief #1 
 
Introducing ZDDPlus™ 
 
 
Who is ZDDPlus, LLC? 
  ZDDPlus, LLC is a company formed by classic car enthusiasts to meet the needs of classic car aficionados.  We 
have seen that the automotive industry in general is changing in response to the environmental and financial 
pressures of today, with little concern for the classic car industry.  We are engineers and automotive technicians by 
trade, and bring many years of problem solving experience to the task of keeping our classic cars operational and 
running better than new.  We hope that one of the solutions we have designed for our own use will meet your 
needs as well.  We have developed 
 ZDDPlus™ to address the need of classic car owners for an oil that will meet the specifications of the original oil 
for which their engines were designed. 
 
Why do we need ZDDPlus™ ? 
  As part of an effort to reduce vehicle emissions, the US EPA offers vehicle manufacturers “credits” for early 
implementation as well as penalties for violation of emission reduction standards.  The EPA’s program called for 
100,000 mile catalytic converter life by 2004, 120,000 miles by 2007, and 150,000 miles by 2009.  To achieve 
these goals, automotive manufacturers have pressured their oil suppliers to remove substances from motor oils 
that would shorten the service life, including the proven EP (extreme pressure) additive ZDDP (zinc 
dialkyldithiophosphate).  Zinc and phosphorus from the ZDDP can be present in small amounts in the exhaust gas 
of an engine depending on the amount of oil which is consumed in combustion.  These elements can coat the 
catalyst reducing the amount of catalyst exposed to the exhaust gases, ultimately increasing emissions at the 
tailpipe.  As a result of the EPA mandate, the ZDDP level in engine oils has been declining since the mid-1990s, 
roughly coinciding with the implementation of OBDII.    
 
  ZDDP has been an important additive to engine oils for over 60 years, and has an excellent track record at 
protecting the sliding metal to metal cam lifter interface.  Historically ZDDP has been added to oils in amounts 
resulting in approximately 0.15% phosphorus, and 0.18% zinc.  ZDDP protects by creating a film on cams and flat 
lifter contact points in response to the extreme pressure and heat at the contact point.  The film of zinc and 
phosphorus so formed provides a sacrificial wear surface protecting the base metal of the cam and lifter from wear.  
In the course of normal service, this conversion of ZDDP to elemental zinc and phosphorus depletes the ZDDP 
level in the oil.  Studies show that depending on the specific engine and severity of duty, after 2000-4000 miles of 
operation the level of ZDDP can drop below that considered adequate to provide wear protection to the cam and 
lifters. 
 
  If you are currently putting mileage on your classic vehicle and using the latest API grade SM oil, you are almost 
certainly doing irreversible damage to your engine.1 
  According to the SAE Tech Bulletin # 770087 2, operation of a flat tappet engine without adequate EP additives 
such as ZDDP quickly leads to lifter foot scuffing and cam lobe wear.  Camshafts are typically only surface 

                                            
1 Anderson, William C., ‘New Oils and Old Cars’, Old Cars Weekly, 48 (2007-08-30) 
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2 Pless, Loren G., and Rodgers, John J., ‘Cam and Lifter Wear as Affected by Engine Oil ZDP Concentration and 
Type’, SAE pub 770087, 4 (1977) 



hardened leaving the core ductile for strength.  According to the SAE bulletin, once cam lobe wear reaches 
0.0002”, “subsequent wear is usually rapid and catastrophic”.  Two ten-thousandths of an inch is one fifth the 
thickness of an average human hair.   
 
  In order to make engines last in the absence of ZDDP, virtually all IC (internal combustion) engines designed in 
the last ten years utilize roller lifters. Today, ZDDP has been removed from practically all automotive engine oils, 
rendering them unsuitable for use with older engines with non-roller lifters. 
 
  ZDDPlus™ is the ONLY EP (Extreme Pressure) component which re-establishes the ZDDP levels that our classic 
car’s engines were designed for, while allowing the car owner to use the base oil of their choice.  While some off 
the shelf additives may have some ZDDP, the amount per bottle is small, and when enough is used to get the 
proper concentration of ZDDP there is a quart or more of unspecified oil that comes along with it.  This dilution of 
20% of your oil with an unspecified oil also means that there is 20% less of the proper additive package.  The chart 
below compares the amount of ZDDP in ZDDPlus™ to GM EOS, a leading additive which claims to provide ZDDP 
based wear protection.  Since the amount of ZDDP in oils varies widely, this has not been figured into the chart. 
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   Why do we need additives? 
  Modern engine oil is a precise mix of base oil with additives totaling almost 10% of the oil by volume.  These 
additives are more expensive than the base oil by volume, and oil companies are in business to make a profit.  
Common sense says that these additives are there with good reason.   
 
  Modern engine oil is a multi-purpose fluid in an engine, carrying the heat away from hot spots and releasing it in 
the sump as well as providing lubrication to critical areas which need protection against wear.  Different additives 
are put in the oil in order to address the needs of each specific engine system that is supplied with oil: 
 

 The crankshaft and connecting rod bearings discharge oil into the spinning reciprocating assembly, and 
an anti-foaming additive keeps the oil from turning into foam.   

 The heat developed on high pressure contact areas can exceed the breakdown temperature rating of the 
base stock, so heat stabilizers are added in order to fight viscosity breakdown and ashing. 

 In multi-viscosity oil, the multi-viscosity characteristic is established by an additive. 
 Acids and byproducts of combustion are neutralized by another additive. 
 An additive helps keep particulates from combustion in suspension. 
 Detergents are added to lower the surface tension to a specific value to help keep contaminants in 

suspension and off of the metal engine parts.  Some detergents also interact with the EP additive to gain 
an additional level of wear protection. 

 The sliding cam to cam-follower interface in a non-roller lifter engine requires a special EP additive, which 
has historically been the ZDDP that is now removed from all API rated automotive oils. 

 
   
  ZDDPlus™ contains the proper amount of ZDDP to give a 0.18% Zinc and 0.13% phosphorus level when a single 
4 oz. bottle is added to a normal 5 quart oil change.  This level of zinc and phosphorus is the level designed into 
pre-OBDII oils.  The ZDDP present in the oil may make this amount higher. Using ZDDPlus™ affords you total 
control over the characteristics of the oil in the engine by allowing you to use the full 5 quarts of high grade 
automotive oil of your choice. 
 
  What about off the shelf additive and supplements? 
  API oils have always been more than adequate for the engines designed when the oil was current.  The use of 
current API grade oils has always been adequate to satisfy car manufacturer’s requirements and warranty 
demands. Historically, with few exceptions newer API grades have superceded the performance of their 
predecessors.  The removal of ZDDP has resulted in a clear change to that philosophy.  It has never been 
necessary or desirable to include additives or supplements to any API rated oil to meet car manufacturer’s 
specifications or warranty requirements.  In virtually all cases, off the shelf additives amount to little more than 
automotive snake oil.  Current additive technology has yet to develop an EP anti-wear agent as effective as 
ZDDP.  Consequently, if these additives actually had adequate levels of ZDDP, they would be incompatible with 
modern engines and void manufacturer’s warranties. 
  Due to this unprecedented turn of events in emissions requirements, ZDDPlus™ should not be confused with an 
off the shelf additive.  ZDDPlus™ should be considered a replacement for a missing oil component critical for older 
cars.   
 
Why can’t we use diesel CI/CJ-4 rated oils? 
  There are some diesel engine rated oils on the market which may still have some ZDDP in them.  There are 
problems associated with using these oils in a normal gasoline engine which can become severe in a high 
performance gasoline engine.  One issue is the high amount of detergent additive, and another is the high 
viscosity. 
 
  High detergent oil has a lower surface tension and lower shear pressure rating which can cause higher bearing 
wear in gas engines.  A diesel engine needs oil with very high detergent capabilities in order to hold the large 
amount of combustion byproducts in suspension, but it is not optimized for a gasoline engine.  The bearing journal 
size to displacement ratio on a gasoline engine is designed around the use of a lower detergent oil and relies on a 
high shear rating to the oil. 
 
  The other problem with high detergent oil is that it actually reduces the friction reduction that the ZDDP affords, 
especially in a high performance, high valve spring pressure engine. 



 
  The viscosity rating of most diesel rated oils is higher than optimum for our higher revving gasoline engines, and 
can cause oil starvation in bearings at high RPMs. 
 
 
Why can’t we use racing oils? 
  There are some racing oils which maintain a level of ZDDP.  Racing oils are optimized for short term severe duty 
in contrast to an oil that has been designed for day in, day out street operation.  The additive package in racing oil 
does not have the same detergent characteristics which are designed into extended service oils.  As a result, 
racing oils may not have the capability of neutralizing acids and keeping contaminants in suspension.  Also, the 
breadth of choice of viscosity so important to correct street engine operation over a broad temperature range is not 
available in racing oils. 
 
  By using ZDDPlus™ in addition to a modern high quality oil of the proper viscosity for your gasoline engine, the 
correct EP lubrication level is established, and the oil characteristics remain optimized for your engine. 
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ZDDPlus™ Tech Brief #2 
 
ZDDP and Cam wear:  just another Engine Oil Myth? 
 
 
  In the Dec. 2007 GM Techlink publication for GM dealers and technicians, GM Engineer and author Bob Olree 
speculated that the current spate of cam and lifter failures being caused by newer oil is a myth, similar to other 
myths which have persisted in automotive mythology.   He opens with the statement:  
 
”Engine Oil Myths -  
  Over the years there has been an overabundance of engine oil myths. Here are some facts you may want to pass 
along to customers to help debunk the fiction behind these myths. ” 
 
  This is of course absolutely true.  In the absence of facts, rumors are generated and persist far beyond any 
applicability to the situation which gave them life.  Olree then continues, giving individual cases to illustrate his 
point.  We examined each of the cases in an effort to decide whether or not his point is valid. 
 
Case 1 – Pennsylvania Crude Myth 
 
  ”The Pennsylvania Crude Myth -- This myth is based on a misapplication of truth. In 1859, the first commercially 
successful oil well was drilled in Titusville, Pennsylvania. 
A myth got started before World War II claiming that the only good oils were those made from pure Pennsylvania 
crude oil. At the time, only minimal refining was used to make engine oil from crude oil. Under these refining 
conditions, Pennsylvania crude oil made better engine oil than Texas crude or California crude. Today, with 
modern refining methods, almost any crude can be made into good engine oil. 
Other engine oil myths are based on the notion that the new and the unfamiliar are somehow "bad."” 
 
  It is human nature to be unsure about new technology.  We agree that the situations vis-à-vis Pennsylvania Crude 
oil and detergent oil is adequately explained by this aspect of human nature.  The working fundamentals of many 
modern technologies such as engine oils are far beyond the grasp of an average person.  When reading Bob 
Olree’s comments, we also acknowledge that they are applicable to an average vehicle and engine.  There are few 
people who have as much direct experience with the issue of ZDP and API test Sequences as he has. 
 
  However, to describe the current situation where oils are being marketed with little or no ZDDP as merely another 
“new or unknown = bad” myth does not do the facts of the situation justice.   
 
There are no test reports we know of which conclude that any low or zero ZDDP oil is compatible with older 
flat tappet high performance engines. 
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  There is on the other hand, research that concludes that the minimum ZDDP requirement is directly related to the 
lifter foot pressure.  In one SAE paper it is reported that: “at a ZDP level corresponding to 0.02% phosphorus, 
scuffing occurred at 200 pounds 
lifter load, while it required 240 and 
480 pounds lifter load for oils 
containing 0.04 and 0.06% 
phosphorus, respectively, to initiate 
scuffing. At 0.08% phosphorus 
concentration, no scuffing occurred 
up to 600 pounds lifter load, the test 
hardware limit. Scuffing occurred at 
350 pounds lifter load with no ZDP 
(0% phosphorus).” 1  
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  This relationship can be graphed:  
 
  
 
 The older engines we are 
concerned about may have lifter 
foot pressures several times that of a low performance engine such as those used in the Sequence III tests, and 
their wear characteristics are not predicted by common Sequence III testing methodology.   
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Case 2 – Synthetic Oil Myth 
 
 “The Synthetic Oil Myth -- Then there is the myth that new engine break-in will not occur with synthetic oils. This 
one was apparently started by an aircraft engine manufacturer who put out a bulletin that said so. The fact is that 
Mobil 1 synthetic oil has been the factory-fill for many thousands of engines. Clearly, they have broken in quite well, 
and that should put this one to rest.“ 
 
  One of our engineers drives a 1996 Chevrolet Impala SS with an LT1 engine which was filled at the factory with 
Mobil 1, and has never had any other oil in it.  It has indeed broken in well, and at over 200,000 miles it still has 
very little blow-by.  So, while we would tend to agree with Mr. Olree’s conclusion for my Impala SS and in general, 
we also know that the ring and engine block materials in different engines have very different break-in 
requirements, so a statement such as Mr. Olree makes should not be thought of as a maxim that applies to all 
engines ever made.  As a matter of fact, it is surprising that an engineer would use one data point to conclude for 
all engines WITHOUT valid test results to back up the statement.  If he does have the data (it would not be 
surprising given the amount of research he has been associated with) and was merely trying to keep the article 
short we would love to see it. 
 
 
Case 3 – Starburst Oil Myth 
 
”The Starburst Oil Myth -- The latest myth promoted by the antique and collector car press says that new Starburst/ 
API SM engine oils (called Starburst for the shape of the symbol on the container) are bad for older engines 
because the amount of anti-wear additive in them has been reduced. The anti-wear additive being discussed is 
zinc dithiophosphate (ZDP). 
Before debunking this myth, we need to look at the history of ZDP usage. For over 60 years, ZDP has been used 
as an additive in engine oils to provide wear protection and oxidation stability.  ZDP was first added to engine oil to 
control copper/lead bearing corrosion. Oils with a phosphorus level in the 0.03% range passed a corrosion test 
introduced in 1942.  In the mid-1950s, when the use of high-lift camshafts increased the potential for scuffing and 
wear, the phosphorus level contributed by ZDP was increased to the 0.08% range.  In addition, the industry 

 
1 P. Bennett, "A look at the Effects of Lubricant Additives on Surfaces," SAE 107A (SAE 580111). 
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developed a battery of oil tests (called sequences), two of which were valve-train scuffing and wear tests.  A higher 
level of ZDP was good for flat-tappet valve-train scuffing and wear, but it turned out that more was not better. 
Although break-in scuffing was reduced by using more phosphorus, longer-term wear increased when phosphorus 
rose above 0.14%. And, at about 0.20% phosphorus, the ZDP started attacking the grain boundaries in the iron, 
resulting in camshaft spalling.  By the 1970s, increased antioxidancy was needed to protect the oil in high-load 
engines, which otherwise could thicken to a point where the engine could no longer pump it. Because ZDP was an 
inexpensive and effective antioxidant, it was used to place the phosphorus level in the 0.10% range.  However, 
phosphorus is a poison for exhaust catalysts. So, ZDP levels have been reduced over the last 10-15 years. It's now 
down to a maximum of 0.08% for Starburst oils. This was supported by the introduction of modern ashless 
antioxidants that contain no phosphorus. 
Enough history. Let's get back to the myth that Starburst oils are no good for older engines. The argument put forth 
is that while these oils work perfectly well in modern, gasoline engines equipped with roller camshafts, they will 
cause catastrophic wear in older engines equipped with flat-tappet camshafts. 
The facts say otherwise. 
 
Backward compatibility was of great importance when the Starburst oil standards were developed by a group of 
experts from the OEMs, oil companies, and oil additive companies. In addition, multiple oil and additive companies 
ran no-harm tests on older engines with the new oils; and no problems were uncovered. “ 
 
 We have never been able to find the results of these tests on older engines.  We would need to study those 
reports to see exactly which engine types and cam/follower types were involved.  The fact is that all API test 
sequences we have studied use non-performance engines with low spring pressures, indeed in the Sequence IIIG 
test, the static lifter load is 350 pounds2.  Many high performance engines have as much as 500 pounds or more of 
lifter foot pressure.  Referring to the Bennet data, this would indicate that in order to keep from scuffing, a ZDP level 
of .065 % minimum would need to be ensured. 
 
Case 3 – Starburst Oil Myth continued… 
 
”The new Starburst specification contains two valve-train wear tests. All Starburst oil formulations must pass these 
two tests. 
- Sequence IVA tests for camshaft scuffing and wear using a single overhead camshaft engine with slider finger 
(not roller) followers. 
- Sequence IIIG evaluates cam and lifter wear using a V6 engine with a flat-tappet system, similar to those used in 
the 1980s. 
Those who hold onto the myth are ignoring the fact that the new Starburst oils contain about the same percentage 
of ZDP as the oils that solved the camshaft scuffing and wear issues back in the 1950s. (True, they do contain less 
ZDP than the oils that solved the oil thickening issues in the 1960s, but that's because they now contain high levels 
of ashless antioxidants not commercially available in the 1960s.) “ 
 
 
  We wish that it were true that all modern oils contained 0.08% ZDP.  Our recent tests of two major name brand 
oils bearing the SM API grade contain <0.06% Phosphorus, therefore cannot contain even that much ZDP. 
  We know that there are technologies other than ZDDP which can function as effective EP anti-wear agents for 
some engine designs, as proven with newer engines with roller cam followers.  The most recent SM formulations in 
particular have shown a move to Boron based EP additives, with a concurrent further lowering in some oils to 
<0.06% Phosphorus.  We have been testing virgin oils on an ongoing basis, and most quality oils in early 2007 
have had a phosphorus level in the 0.05% to 0.08% range.  We recently tested two new oils: Mobil 1 Extended 
Performance SM 10w-30 and Valvoline Premium SM 10w-30 oil.  We had the oils tested for both zinc and 
phosphorus following the ASTM AA and D-4951 methods respectively.  The results showed <0.06% Phosphorus in 
either oil.  While this is good news for the owners of new cars with catalytic converters, it does mean that in order to 
retain the API SM certification they both claim, there has to be an EP additive different than ZDDP incorporated into 
both formulas. 
 
Case 3 – Starburst Oil Myth continued… 
 

 
2 Olree, Robert M., and McMillan, Michael L., ‘How Much ZDP is Enough?’, SAE pub 2004-01-2986, 9 (2004) 
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”Despite the pains taken in developing special flat-tappet camshaft wear tests that these new oils must pass and 
the fact that the ZDP level of these new oils is comparable to the level found necessary to protect flat-tappet 
camshafts in the past, there will still be those who want to believe the myth that new oils will wear out older 
engines. 
Like other myths before it, history teaches us that it will probably take 60 or 70 years for this one to die also.“ 
 
  Our study of the ASTM test sequences IIIE, IIIF, IIIG, IVA and VE required to achieve API certification reveal that 
NONE were developed using high performance engines.  Indeed, these tests were developed using relatively low 
performance engines intended to model average current and emerging vehicle engine wear characteristics.  This 
makes absolute sense considering that the purpose of the ILSAC/API specifications is to provide a standard set of 
performance criteria for oil to be used in new over-the-road automobiles and trucks.  The standards are not 
intended to infer any degree of backwards compatibility with older or specialty engines.  In one statement Olree 
himself while investigating the amount of ZDDP needed to protect engines stated: “Arguing that modern oils should 
pass tests developed 25 years ago to protect engines built 30 years ago is a rather useless exercise 3”.  Since he 
is studying the situation from the perspective of designing the lubrication for the next generation of motors, I see hi
perspective for making such a statement.  In doing so he is acknowledging that the test is not specifically designed 
to quantify an oil’s performance with older engines.  Unfortunately, “those” engines are the ones we enthusiasts run 
and care about. 
 

It is our belief that there is no overt movement in the oil industry to create new oils that are bad for older 
engines as some conspiracy theorists may speculate.  There certainly IS a movement in the oil industry to create 
new oils which are tailored to the specifications and requirements primarily of newer cars, and secondarily of older 
vehicles.  This does not mean that they are concerned at all with 30 years old muscle cars.  To the automotive 
industry an OLD car is 10 years old.  The cars we care about are invisible to the OEM industry.  While we have 
great faith in the engineering behind the new oils, we also notice that backwards compatibility with 100% of old 
engines is not on the product spec sheet.  The oil manufacturers obviously know of the importance of the ZDDP to 
older flat tappet engines, as many of them are steering owners of these engines toward their ZDDP formulated 
diesel oil line, showing they acknowledge the need for ZDDP in these engines.  Unfortunately the characteristics 
and available viscosity ranges of diesel oil may not be suitable for our engines. 
 
  As Bob Olree knows better than we do, the amount of investment and research required to define, specify and 
perfect a set of tests and resulting standards is huge, and off-the-cuff recommendations like one sees in 
advertisements for oil supplements are poorly thought out and ill-advised.  Our position on the right oil and additive 
package to use is simple: an individual should be using the oil specified at the time of manufacture of the specific 
vehicle.  Period.  An engine is a fantastically complex and well thought out machine, and we believe that almost all 
oil additives are simply get rich schemes, impose unnecessary cost, and are unneeded at best, dangerous at 
worst. 
 
  Our conclusion and current recommendation is to augment one of the new and superior base stock modern oils of 
the correct viscosity with additional ZDDP in order to bring the oil’s EP characteristics to that for which the engine 
was designed.  We know from years of oil testing that ZDDP is compatible with all base stocks and other additive 
packages including the newer Boron EP additives, so there is little risk in adding it to achieve the equivalent of 
0.12% phosphorus, a level similar to that formulated into SF or SG oils. 

 
3 Olree, Robert M., and McMillan, Michael L., ‘How Much ZDP is Enough?’, SAE pub 2004-01-2986, 11 (2004) 



 
 
 
 
 
ZDDPlus, LLC. 
Burlington, NC 27215 
www.zddplus.com 

 
 

 
ZDDPlus™ Tech Brief #6 
 
Diesel Oil as Replacement Oil for SM Oil 
 
 
  Many people are pointing to Diesel or Heavy Duty oils as good replacements for the newer SM oils with reduced 
ZDDP levels.  Many Heavy Duty oils are sold as dual duty oils, for both Heavy Duty Gasoline and Diesel usage with 
a caveat: They are not intended to be used for vehicles manufactured after 1988 equipped with long-life catalytic 
converters. 
 
  An indication that the situation vis-à-vis EP agents in oil has changed can be seen by examining aftermarket cam 
manufacturer’s current recommendations.  Aftermarket cam manufacturers have always had to deal with a certain 
amount of failure due to incorrect lubrication at the time of assembly and resulting failure due to incorrect break-in.  
Even though they may have had to deal with this issue, the recommendation for oil to use after break-in was 
historically plain high-quality oil.  Since 2001 with the introduction of API SL and in 2007, SM oil, many have begun 
recommending the use of higher ZDDP oils such as certain Diesel and Heavy Duty oils1,2.  Explaining why, they 
reveal that they are dealing with an increased occurrence of cam failure in warranty.  While in general they are 
quick to blame the situation on current oil formulations and lack of correct break-in, the situation is more complex.  
The past ten years has seen the rise of imported low cost cam components into the US aftermarket, and certainly 
some of the increased failures can be attributed to lower quality control on certain of these. 
 
  Regardless of the root cause, the fact that the cam manufacturers are placing increased emphasis on specifying 
oils with high levels of ZDDP underscores its importance to high-performance engines.   
So what are the issues pertaining to the use of Diesel rated oils in an older gasoline engine with flat-tappets? 
 
1) Diesel oil is engineered with a higher amount of dispersant and detergent package to deal with the increased 
amount of soot and other hydrocarbon combustion by-products present in a Diesel engine.  This high amount of 
detergent can increase the decomposition temperature of the ZDDP3 which will reduce it’s effectiveness as an anti-
wear agent, especially when a vehicle is used for short trips, and does not achieve a full warm-up condition.  Diesel 
engines are engineered with this constraint in mind, unlike gasoline engines. 
 
2) Typically the viscosity range for Diesel oils does not include the very low 5W and 10W values or any EC (Energy 
Conserving) oils, limiting its use in a passenger car engine which calls for one of these EC oils.  The practical 
downside of this is the loss of the 1.4% or more fuel savings (relative to API standard oil) which the EC oils may 
provide.  Also, there have been some engine designs recently with decreased main and rod bearing clearances 
which were specifically designed to use the lower weight EC oils which may experience higher than normal bearing 
temperature due to insufficient oil flow if the higher viscosity oils are used4.  The bearings sizes and clearances in 
Diesel engines are engineered with this in mind, unlike gasoline engines. 

                                            
1 http://www.compcams.com/Technical/Instructions/Files/255.pdf 
 
2 http://www.cranecams.com/pdf/548e.pdf 
 
3 S.Shirahama and M. Hirata, Nippon Oil Co., Yokahama, Japan, “The Effects of Engine Oil Additives on Valve Train Wear”, 
Lubrication Science, 0954-0075, pg 383 
4
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3) The increased amount of metallic-based detergents can cause excessive ash deposits in the combustion 
chamber and on exhaust valves. In some worst cases these deposits may cause detonation.  This detonation 
could be potentially problematic, especially in high-compression, turbocharged or supercharged engines.  

4) Use of this higher ZDDP content oil gives better EP wear protection than SM oils for high-performance gasoline 
engines with high flat-lifter foot pressures, but small amounts of blow-by containing extra zinc and phosphorus can 
be detrimental to the life of catalytic converters. On the other hand, many performance enthusiasts feel that they 
would rather protect the cam and lifter even if the cost was a slightly reduced catalytic converter life.   

  In general, there are fewer choices for Diesel rated oil than for regular SM oils.  This means that one may not be 
able to find the right combination of viscosity range, base stock (fossil or synthetic), or additive package in a Diesel 
oil. There are a wide variety of high quality SM oils manufactured these days which are widely distributed and 
competitively priced. This gives you the best chance of picking the exact characteristics in the low-priced oil of your 
choice. To this oil you can just add a single 4 oz bottle of ZDDPlus™ to bring the EP characteristics to the level 
offered by the heaviest-duty oils made in the 1970’s or 1980’s.  This approach represents the most flexible and least 
expensive way to get the proper oil for your classic or high-performance car engine.  
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ZDDPlus™ Tech Brief #7 
 
Oil Additive Dosing and Dilution 
 
 
  A common problem cropping up in discussions of oil additives is the use of incorrect dosing amounts, usually due 
to a misunderstanding of how dilutions and resulting concentrations are calculated.  In chemical formulation (unlike 
cooking) the quantity of a specific atom or molecule determines its characteristics when combined with other 
chemicals.  Since the weight of a single atom or molecule is a known quantity, we measure bulk amounts of 
chemicals by weight.  When calculating the concentration of various atomic or molecular constituents in a mixture, 
we are looking for that particular element or molecule’s weight as a fraction or percentage of total mixture weight.  If 
volumes are used instead of weights, measurement or dosing errors will often occur.  The difference is most 
substances differ in density from each other; therefore similar volumes of these substances will have different 
weights.  In order to correctly figure out weight fractions from a mixture of substances of differing densities or 
atomic weights, density or atomic mass of each constituent must be factored into the calculation. 
 
  In the case of determining relative amounts of chemicals such as the phosphorus in an oil additive, we must factor 
the relative density of the additive separately to that of the oil.  Various grades of motor oil have a density of 
between .82 and .88 grams per cm3, depending on viscosity and additive package.  0.86 grams per cm3 is an 
average value we use when calculating oil additive dilutions that we arrived at after measuring many different 
10w30 motor oils.  For the density of ZDDPlus™ we use the average value of 0.99 grams per cm3.  For the density 
of EOS we measured 0.91 grams per cm3.  Once density has been factored in, we can use straight volumes for 
dilutions.   

 
  Directly measuring the amount of ZDDP in an additive is extremely difficult due to the mixture of different alcohols 
used in its manufacture, and the resulting range of atomic weights of the ZDDP molecules.  The most common way 
to indirectly measure the ZDDP content is to use one of several ASTM test methods to measure the phosphorus 
and zinc content.  Zinc can often be added to oils as an acid neutralizing agent, so zinc is not a reliable indicator of 
ZDDP.  Since phosphorus is found in oils predominantly in the form of ZDDP, we use it as the measurement criteria 
for ZDDP.  If you are using a phosphorus test result as an indicator, the correct way to state ZDDP level is to state 
an amount of ZDDP that results in a certain phosphorus level.  Phosphorus is also the element identified as most 
potentially compromising to the catalytic converter, so there is a maximum 800 ppm or 0.08% phosphorus level 
specified in the SM oil classification.  SF oil was in common use back in the time of older high-performance cars 
with flat tappets and higher than current valve-spring pressures.  The best heavy-duty oils of that time contained a 
level of ZDDP which resulted in a phosphorus level measured in the range of 1200 to 1600 ppm.  Recent testing of 
modern SM oils reveals that many contain around 600 ppm of phosphorus.  Therefore, to accurately estimate the 
total amount of phosphorus in the final oil, we add this 600 ppm to the amounts due to the additives.  Once we 
have figured out the phosphorus level, zinc can be calculated in the same manner if desired. 
 
  Another factor affecting the final concentration of ZDDP and the measured phosphorus in an oil mixture is the 
method used by the person performing the oil change.  If one uses 16 oz of EOS and a particular engine’s oil sump 
will not allow more than, say, 5 quarts without risk of foaming from crankshaft splashing, then an amount of oil 
equal to the volume of the EOS additive should be taken out of the new oil.  If the 4 oz bottle of ZDDPlus™ is 
added this is not likely to be a problem.  ZDDPlus™ was designed for correct dosing when used with 4 – 6 quarts 
of oil.  With these factors in mind, we calculate the final phosphorus and zinc levels as follows: 
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Method 1: additive volume + 5 quarts oil: 
 
For EOS 
EOS  is          16 oz + 5 qts oil (160 oz)  = 176 oz total sump fill volume, resulting in an 11:1 dilution ratio. 
EOS  P         6210 ppm @ 11:1 dilution  = 565 ppm + 600* ppm from oil  = 1165 ppm or 0.117% 
EOS  Zn         6820 ppm @ 11:1 dilution  = 620 ppm + 800* ppm from oil  = 1420 ppm or 0.142% 
       
For ZDDPlus™ 
ZDDPlus™   is        4 oz + 5 qts oil (160 oz)   = 164 oz total sump fill volume, resulting in a 41:1 dilution ratio. 
ZDDPlus™   P     42700 ppm @ 41:1 dilution  = 1041 ppm + 600* ppm from oil  = 1641 ppm or 0.164% 
ZDDPlus™   Zn   57277 ppm @ 41:1 dilution  = 1397 ppm + 800* ppm from oil  = 2197 ppm or 0.220% 
 
         * typical value found in SM oil 
 
Method 2: additive volume + (5 quarts oil – additive volume): 
 
For EOS 
EOS  is       16 oz + (5 qts – 16 oz) of oil  = 160 oz total sump fill volume, resulting in a 10:1 dilution ratio. 
EOS  P             6210 ppm @ 10:1  = 621 ppm + 600* ppm from oil  = 1221 ppm or 0.122%  
EOS  Zn           6820 ppm @ 10:1  = 682 ppm + 800* ppm from oil  = 1482 ppm or 0.148%   

           
For ZDDPlus™ 
ZDDPlus™   is    4 oz + (5 qts - 4 oz) of oil   = 160 oz total sump fill volume, resulting in a 40:1 dilution ratio. 
ZDDPlus™   P     42700 ppm @ 40:1   = 1068 ppm + 600* ppm from oil  = 1668 ppm or 0.167% 
ZDDPlus™   Zn    57277 ppm @ 40:1   = 1432 ppm + 800* ppm from oil  = 2232 ppm or 0.223% 
 
         * typical value found in SM oil 
 
Method 1 for any oil sump of capacity (x): additive volume + (x) quarts of oil: 
 
For EOS 
Calculate EOS dilution ratio using (x) quarts of oil: 
EOS is 16 oz + (x*32) oz of oil = ((x*32) +16) oz total sump contents volume, resulting in: 
 (((x*32) +16)/16) = y: 1 dilution ratio. 
 
Calculate EOS phosphorus at dilution ratio using (y) from above: 
EOS  P     6210 ppm @ y : 1 = (6210/y) = zp ppm 
Calculate total phosphorus in final oil with EOS using (zp) from above: 
 zp ppm + 600 ppm from oil = (zp+600) ppm or ((zp+600)/10,000) % 
 
Calculate EOS zinc at dilution ratio using (y) from above: 
EOS  Zn     6820 ppm @ y : 1 = (6820/y) = zz ppm 
Calculate total zinc in final oil with EOS using (zz) from above: 
 zz ppm + 600 ppm from oil = (zz+800) ppm or ((zz+800)/10,000) %  
 
For ZDDPlus™ 
Calculate ZDDPlus™ dilution ratio using (x) quarts of oil: 
ZDDPlus™ is 4 oz + (x*32) oz of oil = ((x*32) +4) oz total sump contents volume, resulting in: 
 (((x*32) +4)/4) = y : 1 dilution ratio. 
 
Calculate ZDDPlus™ phosphorus at dilution ratio using (y) from above: 
ZDDPlus™  P   42700 ppm @ y : 1 = (42700/y) = zp ppm 
Calculate total phosphorus in final oil with ZDDPlus™ using (zp) from above: 
zp ppm + 600 ppm from oil = (zp+600) ppm or ((zp+600)/10,000) % 
 
Calculate ZDDPlus™ zinc at dilution ratio using (y) from above: 
ZDDPlus™  Zn   57277 ppm @ y : 1 = (57277/y) = zz ppm 
Calculate total zinc in final oil with ZDDPlus™ using (zz) from above: 
 zz ppm + 600 ppm from oil = (zz+800) ppm or ((zz+800)/10,000) % 
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  The above calculations for the 5 quart oil changes give typical results when used in many classic V8 engines.  If 
you wish to calculate your dosing using an oil having different phosphorus or zinc levels than the typical 600 ppm P 
and 800 ppm Zn for SM oils, then substitute your values in the calculations.  

  If your engine has a 4 quart oil sump, the values will be approximately: 
11% higher P for EOS: 1290 ppm for 4 quart vs. 1165 ppm for 5 quart. 
10% higher Zn for EOS: 1558 ppm for 4 quart vs. 1420 ppm for 5 quart. 

15% higher P for ZDDPlus™: 1894 ppm for 4 quart vs. 1641 ppm for 5 quart. 
15% higher Zn for ZDDPlus™: 2536 ppm for 4 quart vs 2197 ppm for 5 quart. 

  We believe that the one bottle 4 oz ZDDPlus™ dosing is safe for use in 4 quart oil changes.  If you feel that you 
would rather have your 4 quart oil change Phosphorus or Zinc concentrations closer to that shown above for 5 
quarts, then merely use ¾ of a single bottle (3 oz) in an oil change.  If the top is replaced snugly, the ZDDPlus™ will 
be usable in the next change, when added to ½ (2 oz) of a 4 oz bottle to equal the 3 oz dose. 

  If your engine has a 6 quart oil sump, the values will be approximately: 
8% lower P for EOS: 1078 ppm for 6 quart vs. 1165 ppm for 5 quart. 7% 
lower Zn for EOS: 1325 ppm for 6 quart vs. 1420 ppm for 5 quart.  

12% lower P for ZDDPlus™: 1471 ppm for 6 quart vs. 1641 ppm for 5 quart. 
12% lower Zn for ZDDPlus™: 1969 ppm for 6 quart vs. 2197 ppm for 5 quart. 

  The approximately 12% drop in P and Zn when using one 4 oz. bottle of ZDDPlus™ in a 6 quart oil change is 
negligible, and will give EP anti-wear protection for the cam and lifters of engines with even the highest spring 
pressures. 

  Referring to the results above using either method for a 5-quart oil fill, the addition of one 16-oz bottle of EOS 
would get you half way to an optimum level for a classic high-performance car, but carries with it 16 ounces of oil 
different from the oil you add it to. However, one 4-oz bottle of ZDDPlus™ gives the proper amount with a 
comfortable safety margin, and you choose all but 4 oz of the oil’s characteristics with your favorite oil.  If you factor 
in normal depletion rates, then only ZDDPlus™ has the potential to maintain adequate protection for duration of a 
3000+ mile oil change.  
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Performance Years 
YearOne 
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ZDDPlus, LLC. 
Burlington, NC 27215 
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ZDDPlus™ Tech Brief #8 
 
The Automotive and Oil Industry vs. the Aftermarket Viewpoint on ZDDP 
 
 
  There are some automotive industry representatives who are addressing the “flat-tappet and 
ZDDP” issue by claiming that the whole situation is hype, and there is nothing to worry about.  
Some say that the ASTM Sequence III tests are adequate to ensure that an oil which will pass 
that test will protect all flat-lifter based valve trains. 
  On the other side of the issue, the classic and performance car world is seeing wear and 
premature failure problems with OEM and aftermarket flat-lifter cam valve trains, which throw 
doubt on these industry statements. 
  Let’s break this complicated situation into its component issues and examine each issue from 
both viewpoints. 
 
History 
  ZDDP levels in motor oils have been reduced steadily since the time of SF oils in an effort by 
the automotive industry to comply with EPA guidelines regarding catalytic converter life.  The 
most recent oil classification “SM” calls for no more than 0.08% phosphorus in motor oils.  
Phosphorus is one of the two major metallic constituents to ZDDP, the other is zinc. 
 
The Automotive and Oil Industry Viewpoint 
  All oils are required to pass a battery of tests, including the Sequence III test, before they can 
obtain an oil industry certification.  The Sequence III test utilizes a flat-lifter engine, and (among 
other parameters) is intended to quantify an oil’s ability to protect flat-lifters and other 
components against wear.  If an oil has a certification, then it is safe to use in flat-lifter engines. 
Any wear being seen out in the field is due to improper break-in or inferior cam or lifter quality. 
  End of story. 
 
The Classic and High-Performance Car Industry Viewpoint 
  We are seeing a marked increase in cam and lifter wear in both OEM cams as well as 
aftermarket cams, especially in high-performance, high-lifter-foot pressure engines.  Many 
aftermarket engine rebuilders are switching exclusively to roller cams for this reason.  This 
remedy does not help the classic or high-performance car owner who wants to keep an engine 
stock, or just plain does not want to rebuild his engine with a roller cam due to the expense or 
because the engine is running well.  Why is the automotive industry insisting that no problem 
exists when we are dealing with it in increasing measure day after day? 
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Our Analysis 
 
  We know of no ASTM or other reported research which concludes that an oil with little 
ZDDP  is compatible with older flat-tappet high-performance engines. 
 
  There is, on the other hand, research that concludes that the minimum ZDDP requirement is 
directly related to the lifter foot pressure.  In one SAE paper it is reported that: “…at a ZDP level 
corresponding to 0.02% phosphorus, scuffing occurred at 200 pounds lifter load, while it 
required 240 and 480 pounds lifter load for oils containing 0.04 and 0.06% phosphorus, 
respectively, to initiate scuffing. At 0.08% phosphorus concentration, no scuffing occurred up to 
600 pounds lifter load, the test hardware limit. Scuffing occurred at 350 pounds lifter load with 
no ZDP (0% phosphorus).”  
 
  Figure 1 shows the graph of this 
relationship. Keep in mind, this would not 
represent the valve spring pressure at full 
lift; this is the lifter load, which is the open 
spring pressure times rocker ratio.  This 
load is merely the static load due to the 
spring pressure.  The actual load on the 
lifter foot is the sum of the static spring 
pressure, the frictional loading in the valve 
train, and the inertial loading of the mass of 
the valve train.  The inertial loading is 
important in engines, which are designed to 
run at high rpms; indeed it equals the static  figure 1 

lifter load vs ZDP % at scuff point
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spring pressure at the rpm where the inertial 
moment of the valve train masses causes the valves to effectively decouple from the cam, a 
phenomenon called “float”.  This means that at the point of valve float, the dynamic pressure on 
the lifter foot is twice the static spring pressure times the rocker ratio plus the frictional loading.  
While it is true that no engine is run at such a high rpm for any period of time, it makes the point 
that the lifter foot pressure in a high-performance engine can be much greater than that in a 
Sequence III test engine, which is run at a constant 3600 rpm with relatively weak springs. 
 
  The older engines may have lifter foot pressures several times that of a low-performance 
engine such as those used in the Sequence III tests.  Consequently, their wear characteristics 
are not entirely predicted by common Sequence III testing methodology.  The fact is all test 
sequences we have studied use non-performance engines with low spring pressures, indeed in 
the Sequence IIIG test, the static lifter load is 350 pounds.  Many high-performance engines 
have as much as 500 pounds or more of lifter foot pressure.  Referring to the Bennet data, this 
would indicate that, in order to keep from scuffing, a ZDDP level of 0.065% minimum would 
need to be ensured. 
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  A factor not considered in this equation is 
that the ZDDP level steadily declines after 
initial oil fill due to the ZDDP being used up 
as it performs its job.  Referring to the 
ZDDP depletion chart in figure 2, monitoring 
the actual ZDDP levels using Infra Red 
Absorption Spectroscopy shows that as the 
components in ZDDP are plated out on 
moving parts, the ZDDP concentration in 
the oil drops accordingly.  This particular 
chart was derived from a study performed 
by the Noria Co. and Wooten Consulting, 
with equivalent ZDDP levels overlaid on the 
raw absorptance data.  The significance of 
using Infra Red Absorption Spectroscopy is   figure 2 
that it indicates the amount of ZDDP 
molecules present, not just the presence of atomic phosphorus or zinc.  When ZDDP is being 
depleted in an engine, except for extremely small amounts that are consumed in combustion, 
the phosphorus and zinc are still in the oil sump, but are in forms that are not active as EP 
agents. 
  
  If one factors depletion into the equation for a high-performance motor with 500 pounds of lifter 
foot pressure, Bennet’s work indicates that a ZDDP level associated with minimum level of 
0.065% phosphorus would be required to inhibit scuffing.  If an initial sump fill of a SL-type oil 
with ZDDP giving a 0.08% phosphorus level was used, the depletion curve as shown on figure 2 
would indicate the phosphorous level would drop below the 0.065% point in the first 500 miles or 
less.  This means that if one desires a 3000-mile oil service interval and wishes to keep a high-
performance flat-tappet engine protected, the initial ZDDP fill should give a phosphorous level 
much higher than this.  The actual rate of ZDDP depletion after an oil change will vary greatly 
depending on the application, but this data shows a potential pitfall to thinking that the initial 
phosphorus level in the virgin oil is a constant. In the Barnes and Wooten article, they note that 
even though the ZDDP level is dropping, some additional EP protection is afforded by the ZDDP 
partial decomposition products, so there is probably some leeway in the actual depletion curve 
depicted in figure 2.   

  
  Although the SM spec calls for a maximum of 0.08% phosphorus, we wish it were true that all 
modern oils contained even 0.08% phosphorus in the form of ZDDP.  Our recent tests of two 
major name brand oils bearing the SM grade contain at or less than 0.06% phosphorus.  We 
know that there are technologies other than ZDDP which can function as effective EP anti-wear 
agents for some engine designs, as proven with newer engines with roller cam followers.  The 
most recent SM formulations, in particular, have shown a move to Boron-based EP additives, 
with a concurrent further lowering in some oils to less than 0.06% phosphorus.  While this is 
good news for the owners of new cars with catalytic converters, it does mean that in order to 
retain the SM certification they both claim, there has to be an EP additive different than ZDDP 
incorporated into both formulas, or that neither was intended to be used in high-performance 
flat-tappet engines. 
 
  Again, our study of the ASTM test sequences IIIE, IIIF, IIIG, IVA and VE required to achieve 
certification reveal that NONE were developed using high-performance engines.  Indeed, these 
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tests were developed using relatively low-performance engines intended to model average 
current and emerging vehicle engine wear characteristics.  This makes absolute sense 
considering the purpose of the oiI specifications is to provide a standard set of performance 
criteria for oil to be used in new over-the-road automobiles and trucks.  The standards are not 
intended to infer any degree of backwards compatibility with older or specialty engines.  In one 
statement GM Engineer Robert Olree, while investigating the amount of ZDDP needed to 
protect engines, stated: “Arguing that modern oils should pass tests developed 25 years ago to 
protect engines built 30 years ago is a rather useless exercise 1”.  Since he is employed to 
design lubrication for the next generation of motors, his perspective is understandable.  In 
saying this, he is acknowledging the test is not specifically designed to quantify an oil’s 
performance with older engines.  Unfortunately, some of “those” engines are the ones we 
enthusiasts run and care about. 
 
  The classic or high-performance car owner is left with a few choices if they want to provide 
their car with proven motor protection for their flat-tappet engine: Use modern specialty oils, 
which claim to have ZDDP levels at or near the level in heavy-duty SF oils  OR  Use a modern 
SM oil with a ZDDP additive to bring the EP protection up to that provided by the ZDDP level in 
SF oil. 
 
  A check of current pricing on some specialty oils shows the average price per quart to be in the 
$8.00 and up price range, some as high as $12.00!  This gives a 5-quart oil change a cost  
between $40.00 and $60.00.  A cheaper solution is to buy a high-quality name brand SM oil of 
the exact viscosity range your engine calls for in gallon or 5-quart jugs.  These can be found for 
between $12.00 and $25.00 for premium synthetic types.  To this oil add the appropriate amount 
of a ZDDP EP additive to a target phosphorus level of 1300 to 1600 ppm.  There are a few 
ZDDP additives on the market, namely the recently reintroduced GM EOS and ZDDPlus™.  The 
main difference between these two EP additives is the relative concentration and cost.  In order 
to achieve a phosphorus level of 0.14% you would need to add more than two bottles of EOS, 
and at $12.00 per bottle online, or $19.00 and up at the GM dealer, that would give you an 
additional $24.00 to $38.00 cost added to the price of the oil.  Using a single bottle of 
ZDDPlus™ at only $9 is more economical. 
 
  Our conclusion and current recommendation is to augment one of the easily found, 
inexpensive new SM oils of the correct viscosity with additional ZDDP in order to bring the oil’s 
EP characteristics back to that for which the engine was designed.  It is easier and less 
expensive than searching for a specialty oil.  We know from years of oil testing, ZDDP is 
compatible with all base stocks and other additive packages, including the newer Boron EP 
additives.  So, there is little risk in adding it to achieve the equivalent of 0.12 to 0.14% 
phosphorus, a level similar to that formulated into SF or SG oils. 
 
 
 
 
  

 
1 Olree, Robert M., and McMillan, Michael L., ‘How Much ZDP is Enough?’, SAE pub 2004-01-2986, 11 (2004) 



Gateway GTO Association 
 
 

For Sale 
Literature: 
1964-1972 GTO Restoration Guides New from club store 
$15.00 Contact Chris Simmons @ 636-456-3653 
 
Die Cast 
GMP 1:18 Die Cast GTO’s 1970 Blk Judge, 1972 Red 
GTO, $89 each plus shipping 1970 Triple Black 
convertible $350 plus shipping Contact Harry 
Smelcer 636-230-6120 or harry71gto@charter.net 
 

Wanted 
1970 GTO Red upholstery or hard plastic interior trim 
panels. Good/Nice used or better is OK. Contact John 
Johnson 573-581-8013 johnjohn@midamerica.net 
 
68-70 GTO Rally II 14x6 steel wheels JA and JL, also 
Plain stamped wheels for 68-69 coded HG Contact 
John Johnson 573-581-8013 
johnjohn@midamerica.net 

Services Available 
Tony’s Carburetor Rebuilding 
Call Tony Bezzole between 9am-1pm @ 314-878-
6892 
 
ABC DJ Productions 
All types of occasions from weddings to retirement 
parties. Disc Jockey & Karaoke. Contact: Mobile 
Marty Howard @ 636-724-8641 
 
Cee – Jay Auto Body ASE & I – CAR Certified shop 
2123 East 23rd Street Granite City, Ill Contact: Cecil 
Morton @ 618-877-8254 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

MARCH: 
5th 
15th 

 
23rd 
29th 
30th 

 
APRIL: 
2nd 
12th 
13th 
27th 

 
MAY: 
3rd 
7th 
10th 
17th 
31 - June 1 

 
JUNE: 
4th 
7th 
8th 
14th 
28th 

 

 
JULY: 
2nd 
8th 
12th 
15th 

 
AUGUST: 
6th 
17th 
23 rd 

 
SEPTEMBER: 
3rd 
7th 
13th 
21st 
26th - 28th 

 
OCTOBER: 
1st 
4th 
11th 
25th 

 
NOVEMBER: 
5th 

 
DECEMBER: 
13th 

Tentative Schedule of Events 2008 
 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
A PLOT OF MURDER dinner theater murder mystery $23.00 per person to Steve Hedrick no later than Feb. 16th. 

   (CLUB SPONSORED point value 20 - 40) 
EASTER SHOW lower lot Forest Park is early to get spots together (CLUB SPONSORED point value 20 - 40) 
SWAP MEET Eureka Chamber of Commerce 1st Annual 7am-6pm 
SWAP MEET Knights of Columbus Bonne Terre, MO 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
DYNO DAY at Ranken Tech (http://www.ranken.edu/AboutRanken/Directions.asp) 9am (CLUB SPONSORED point value 20 - 40) 
RANKEN SHOW 10am-4:30 reg form at  http://www.ranken.edu/AlumniRelations/carShowReg.asp 
SWAP MEET CAR SALE Gateway INT Raceway (Formerly at Riverport) 314-830-0873 
 

 
 
ILLINIOS CRUISE (CLUB SPONSORED point value 20 - 40) 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40 
PERRYVILLE CAR SHOW Knights of Columbus parking lot  
POCI SINCLAIR 10-3 (CLUB SPONSORED point value 20 - 40)  
MUSCLE CAR REUNION    http://www.musclecarreunion.com 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
BEHLMANN SHOW (CLUB SPONSORED point value 20 - 40) 
HOT ROD POWER TOUR Springfield MO 
BEHLMANN RAIN DATE 
DRAG DAY Benton, IL eat at Cathy Ann's, Benton IL after races. Please inform Shauna, as reservations are necessary. 636-734-0690 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
POCI NATIONALS  Spearfish, SD (CLUB SPONSORED point value 70 - 100) 
DRAG DAY RAIN DATE 
GTOAA NATIONALS  Saratoga Springs, New York (CLUB SPONSORED point value 70 - 100) 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
MUSEUM of TRANSPORT All Pontiac Show  (CLUB SPONSORED point value 20 - 40) 
SKYVIEW DRIVE INN (CLUB SPONSORED point value 20 - 40) 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
WHEELS  IN MOTION  (CLUB SPONSORED point value 20 - 40) 
POCI WAGNER (CLUB SPONSORED point value 20 - 40) 
GTO PICNIC Vago Park (CLUB SPONSORED point value 20 - 40) 
ROUTE 66 CRUISE  Springfield IL 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
QUALITY CAR SHOW Bluff City sponsored show 
MUSCLE TOUR being organized by Chris Winslow (CLUB SPONSORED point value 20 - 40) 
HALLOWEEN PARTY (CLUB SPONSORED point value 20 - 40) 
 

 
 
GTO MEETING 7pm Wiliker’s Restaurant, 1566 Country Club Plaza, St. Charles, MO (CLUB SPONSORED point value 20 - 40) 
 

 
 
HOLIDAY PARTY  Hawkins House 



4450 NAZARETH HILLS DRIVE 
ST LOUIS MO 63129 




