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2. Several claims and conclusions contained in the report by Mr. Michael A. Flynn are challenged to address issues that are incorrect or not adequately substantiated. 

3. Does selling gasoline on the basis of average temperatures and not addressing product temperature in individual transactions a good business practice or good for consumers? 

4. Will service station owners achieve better inventory control by using temperature compensated dispensers? Most people recognize that inventory control will be improved by the use of temperature compensation. 

II.
Oil Industry Justification for ATC at Wholesale 
The oil industry has justified the use and need for ATC at wholesale, because the shipment and delivery of fuel products occur at different times and locations in the country. In his testimony before the Subcommittee On Domestic Policy Of The Committee On Oversight And Government Reform Of The United States House Of Representatives on July 25, 2007, Mr. Hugh Cooley, Vice President and General Manager, National Wholesale and Joint Ventures, Shell Oil Company, stated the following. 

"Furthermore, the reasons that temperature adjustment makes sense for intercompany exchange transactions do not apply to retail sales: distance, time, quantity, and temperature. Gasoline marketers like Shell exchange large volumes of gasoline between terminals that are very far apart, often in markedly different climates, and at varying times of the year, all of which requires accounting for the impact of temperature variations. For example, Shell might deliver a specific number of gallons of gasoline to another company in Texas (where we have a refinery) in exchange for that company's near simultaneous delivery of gasoline in northern Minnesota (where we do not have a refinery). Similarly, in some instances a company may receive product in one season and repay the gallons at a later date when the weather is cooler or warmer. In contrast, retail gasoline sales occur at far smaller quantities under highly competitive conditions in a specific place, at a specific time, under specific conditions, which include the ambient temperature and large signs visible from the street posting prices. Unlike the exchange context, consumers do not buy and sell gasoline over a huge geographic distance and climate difference - in fact, they cannot do so. Likewise, consumers do not receive product in one season and repay it in another — nor is that possible." 

In reality, the only justification for the use of temperature compensation at wholesale is to address temperature changes in the product. The locations and times of delivery are not important, except for the fact that the temperature of the product is different based upon location or the time of the transaction. The oil industry makes temperature corrections to the volumes, because the temperature of the petroleum products usually varies from the source to the destination of delivery. Temperature differences are large for consumers as well, so the same considerations apply at retail as they do at wholesale. Why is temperature compensation justified because millions of gallons of fuel are bought and sold between two 
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large companies, but temperature compensation is not justified for millions of gallons of fuel sold to consumers? 

The fact is that the temperatures of retail gasoline and diesel fuel vary from station to station, from dispenser to dispenser within the same station, and may vary from transaction to transaction for the same dispenser. If the rationale of the oil industry to justify ATC at the wholesale level is essentially due to the fact that the product temperature changes, then the rationale and justification for the use of A TC applies equally well to retail deliveries of gasoline and diesel 

fuel at service stations. 
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corrected at retail? The technology exists and is in widespread use in Canada. The California study showed that the cost of ATC equipment per gallon of fuel dispensed is relatively small. There is no technical obstacle to performing temperature compensation at retail. 


IV.
Accuracy on the Average or Accuracy on Each Transaction 

Mr. Michael Flynn explained in his report how service station owners establish the unit price for gasoline and diesel fuel based upon the number of gross gallons received at the temperature of the product as stated on the bill of lading. It is important to assess whether or not the stations actually sell the products at the temperatures for which the station owners compute the unit prices. Should product temperature variations be addressed in individual transactions or is the average of product temperatures over a year sufficient? 

Several weights and measures programs collected significant amounts of temperature data that allow the comparison of the temperature on the bill of lading (BOL) for deliveries to the temperatures of the products actually delivered from the retail fuel dispensers. If one looks only at the average difference between the BOL temperatures and the temperatures of the product delivered over a period of a year, the average differences are relatively small, often less than 1.5  F. However, the temperature differences for individual transactions can cover the range from zero to over 20 °F. Below are histograms for the State of Missouri that show the variations in the product temperatures from the BOL for 15-gallon deliveries. The graph at the left is for deliveries from underground storage tanks and the graph to the right is from above ground storage tanks. Each value on the horizontal axis represents temperature differences that are 

±2.5 °F from the value on each axis (e.g., the column marked "5" is for temperatures from 2.5 to 7.5 °F. 
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change in volume of gasoline of about 0.33%. 

The "peak" of the distribution (30 instances or 31 %) is centered at 5 to 10°F, which includes all values from 7.5 OF ± 2.5 °F and represents a temperature effect of 0.5% on the volume of gasoline. Approximately, 14% (13 of 96) had a temperature effect greater than 15 °F, which is more than 1% of the volume of gasoline. 

Based on the information Mr. Flynn provided on how gas stations set the unit prices based on the gross gallons delivered to the station, that means the temperature effect on the unit price for gasoline causes the unit price to be in "error" by at least 0.5% from the target price in 63.5% of the transactions. Therefore, at a unit price of $2.00 per gallon, this means that the variation in product temperature within the same zip code area amounts to at least 15 to over 30 cents on a 15-gallon delivery of $30. Thirteen of those 96 "deliveries" (13.5%) have temperature deviations of 15 or more degrees, which represents a temperature effect of 1 % of the volume (and the unit price) of 30 cents or more on a 15-gallon or $30 delivery. At $4 per gallon, the money values in all of the examples double. 
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the net contents of packages. Again, why shouldn't the effect of temperature on the delivery of gasoline and fuel oil be addressed through ATC? 


V.
The Average Approach to Temperature Variations 

Mr. Michael Flynn explained that the average of random purchases of gasoline and diesel fuel made throughout the year at different service stations (which also applies to random purchases throughout the year at the same service station) will result in the average temperature of purchases to be very close to the average temperatures for the stations. Is this good enough? Does this reflect good business practices? 

To illustrate this point, we can apply the random sampling concept to the purchase of hamburger from different supermarkets using an extreme example. Suppose that there are five supermarkets in an area and a consumer, using a random sampling plan, is going to pay for 1 lb of hamburger during each visit to these five supermarkets throughout the year. Suppose at Supermarket #1, the consumer pays for a package labeled as I lb of hamburger, but the consumer actually receives 2 lb of hamburger. Suppose that at Supermarket #2, the consumer pays for l lb of hamburger, but receives 1.5 lb of hamburger. Continuing this example, at Supermarket #3, the consumer pays for l lb of hamburger and receives l lb of hamburger. At Supermarket #4, the consumer pays for 1 lb of hamburger, but receives 0.5 lb of hamburger. At Supermarket #5, the consumer pays for l lb of hamburger, but receives an empty package (0 lb) of hamburger. If the consumer makes 10,000 purchases of hamburger (and all of the packages are labeled with l Ib) at these supermarkets during the year using a random sampling plan, then the average net weight of the consumer's annual purchases will be l Ib. Are all of these transactions equitable? Are all five supermarkets following good business practices? The net content of packaged goods is based on both the average requirement and accuracy limits (maximum allowable variations) on individual packages. 

The temperature of the gasoline and diesel fuel at the gas pump cannot be controlled, but the effect of temperature on the volume of gasoline is often greater than the tolerance applied to retail fuel dispensers. Does the consumer deserve more comprehensive (temperature corrected) measurement in individual purchases of gasoline? This brings us back to the question, “Should the product temperature be addressed for purchases of gasoline and diesel fuel for individual transactions or only to the annual average?” 
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In short, Mr. Flynn says that market competition automatically corrects for all factors that affect the price of gasoline and diesel fuel. Therefore, Mr. Flynn claims that whatever factors affect the fuel products that service stations sell, even the effect of temperature, have already been factored into the unit prices that stations have set in the past by virtue of the fact that the unit price is based upon the gross volume of fuel delivered to the station. However, the temperatures of the majority of fuel sold through the fuel dispensers are different from the temperature on which the station owner has set the price for selling the fuel. Some could argue that the multitude of pricing errors that occur, average out over the course of a year, so the cost of using ATC equipment is not justified. However, selling gasoline on a temperature compensated basis would provide a uniform and definite basis for service stations on which to set the unit price of gasoline and allow consumers to make better price comparisons, since temperature is no longer an unknown variable in the transaction. 

Regarding Mr. Flynn's approach that competition addresses all market factors that affect the price of gasoline at retail, another analogy can be provided from the net weight of packaged goods. If competition is the "cure all," then when the concept of competition is applied to the net weight of packaged commodities, then packagers could be allowed to sell packaged goods on the basis of gross weight, because competition would drive the unit prices down to the level where the tare weight is automatically considered in the (gross) weight and item price. Is this what weights and measures officials are willing to accept? 


VII.
Inventory Control 
The variation in product inventory for service stations is affected to a significant extent by temperature changes in the gasoline and diesel fuel sold. The shrink of gasoline inventory is a problem that is pervasive in the industry. The study done for the for National Weights and Measures Laboratory (NWML) in the United Kingdom documented the extent of shrink and gain in inventory at service stations in their country. The amount of shrink varied depending upon the source of supply of the product. The report (which should not be interpreted as the position of the NWML) recommended that ATC at retail be allowed to improve inventory control. 

VIII. Net Versus Gross Volume Delivery Systems 
Mr. Flynn illustrates four relationships for how the price of fuel is expressed at retail and how the quantity of fuel is measured at retail (pages 9-14 of his report). Mr. Flynn states that Scenarios II and III are problematic, because the systems for pricing and measurement are different. Mr. Flynn states, “In particular, the total dollar cost to a motorist for a given quantum of fuel would be identical under either Scenario lor Scenario IV.”4 Scenarios I and IV have the pricing and measurement methods based on gross-to-gross gallons and net-to-net gallons, respectively. Mr. Flynn continues, “It is the core assumption of this paper that no dispute or problem arises as long 

​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​

4 An Economic Analysis of the California Energy Commission Staff's Fuel Delivery Temperature Study and the "Hot Fuel" Allegations, by Michael A. Flynn, page 10. 
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as retail fuel sales are conducted according to either Scenario I or Scenario IV.”5   However, Scenario I is valid only if the service stations are selling the products at the same temperatures at which they price the product. We know from the data collected by weights and measures programs that this is not the case, so the legitimacy of Scenario I is lost. Consequently, the only remaining and reliable approach to pricing and selling fuel at retail is Scenario IV, which is pricing and measuring retail fuel on the basis of net (temperature compensated) gallons. 


IX.
More Accurate Field Tests of Dispensers 
When testing retail fuel dispensers without temperature compensation capability (gross volume), weights and measures officials and service company representatives do not correct for (1) the change in volume of the fuel due to any change in temperature of the product from the meter to the prover or (2) the capacity of the volume standard for the difference of the temperature of the standard at the time of test from its 60 OF reference temperature. It isn't possible to correct for a change in temperature from the meter to the standard when testing a temperature uncompensated dispenser, because there isn't a thermometer well adjacent to the meter to get the temperature of the product at the meter. The change in capacity of the volume standard is very much smaller than the temperature effect on the gasoline or diesel fuel during a test. 

If the proposed changes to Handbook 44 for temperature compensated fuel dispensers are adopted, then temperature compensated dispensers would indicate the temperature of the product passing through the meter during the tests of the meters, there would be a thermometer well at the meter and temperature corrections could be made to any temperature change from the meter to the standard and to the capacity of the standard. If these corrections would be made during a field test, then the accuracy of the field test would be increased. 


X.
Conclusions 
Automatic temperature compensation provides a more comprehensive measurement at retail and therefore a more accurate and equitable measurement. Changes in the temperature of gasoline and diesel fuel have a greater impact on the volume of the fuel than does the Handbook 44 tolerance allowed for retail fuel dispensers. Automatic temperature compensation would provide greater equity in retail fuel measurement. Hence, automatic temperature compensation should be used at the service station level for the retail sales of gasoline and diesel fuel. 

_______________________
5 An Economic Analysis of the California Energy Commission Staffs Fuel Delivery Temperature Study and the “Hot Fuel” Allegations, by Michael A. Flynn, page 10. 
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