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DECISION 


Associated Electric Cooperative, Inc. (“AECI”) is exempt from sales/use tax on its purchases of replacement parts for bulldozers, loaders, and scrapers for October 2000 through September 2003.  AECI is not exempt from sales/use tax on its purchases of dust suppressants, diesel fuel, and hydraulic oil for October 2000 through September 2003.  

Procedure


AECI filed a complaint on September 23, 2005, challenging the Director of Revenue’s (“the Director”) denial of its refund claim and protest payment.  


This Commission convened a hearing on the complaint on October 20, 2006.  Dana Kollar, with Andereck, Evans, Milne, Peace & Widger, LLC, represented AECI.  Senior Counsel James L. Spradlin represented the Director.  AECI filed the last written argument on June 28, 2007.  

Findings of Fact

AECI’s Business
1. AECI is a rural electric cooperative that supplies electric power to rural customers, including farmers, homeowners and businesses.  
2. AECI’s power plants include two coal-based power plants:  the New Madrid Power Plant (“New Madrid”) and the Thomas Hill Energy Center (“Thomas Hill”).  Other AECI plants are fueled by other power sources, such as gas or fuel oil.  
3. Thomas Hill has three generating units, and New Madrid has two generating units.  A generating unit includes a boiler, a turbine, and an electrical power generator.  

Overview of AECI’s Production Process
4. Coal is burned in the boiler to heat water, which produces steam.  The steam powers the turbines, which in turn drive the generator that produces electricity.  
5. AECI uses coal from Wyoming.  AECI’s contract with its coal suppliers requires them to deliver coal that is 8,700 British Thermal Units (BTUs) per pound, within tolerance.   
6. BTUs are a measure of heat.  A BTU is the amount of energy needed to raise the temperature of one pound of water by one degree Fahrenheit.  
7. The primary component of coal, other than carbon, is water.  Coal is 28% water.  
8. Low-sulfur coal is transported to the power plants by railcar from Wyoming.  Each railroad car is placed in the rotary car dumper, which attaches to the car and turns it upside down, dumping the coal into a hopper.  The hoppers look like pyramids turned upside down.  Conveyor belts below the hoppers transport the coal to ready piles; i.e., piles that are ready to be used for production of electricity.  Coal is drawn from the ready piles and transported through crushers directly into the power plant bunkers for later use in the furnace.  Ready piles usually contain 
between 15,000 and 38,000 pounds of coal, and are approximately 80 to 100 feet tall.  More hoppers are under the ready piles and feed more conveyors.  The Thomas Hill system is connected by 28,000 feet of conveyors.  The coal is put in bunkers (silos) at the power plant.  
9. Gravity feeds the coal from the silos into pulverizers, and combustion air, heated to about 675 degrees, blows the pulverized coal into the burners, where it is ignited immediately.  Air is added to the furnace to feed the combustion, providing 1.5% more oxygen than is necessary for complete combustion of the coal.  The 1.5% figure is determined from AECI’s operational data.  
10. The walls of the furnace contain water, which is heated by the burning and produces steam that drives the turbine.  
11. The combustion gases are referred to as flue gases.  The flue gases travel up the furnace cavity and provide additional heat to the steam with various heat exchangers.  The flue gas temperature is 2,800 degrees Fahrenheit when it enters the area where the heat exchangers are located.  An air heater is the last heat exchanger.  The flue gas temperature is 760 degrees when it goes into the air heater, and 300 degrees when it leaves the air heater.  The remaining flue gas goes through environmental controls and is discharged through a stack.  

Ready Piles and Stock Piles 
12. Most of the coal at Thomas Hill is unloaded from the railcar and placed on Ready Pile 29, and is then moved to other ready piles.  
13. Electricity cannot be stored, so AECI must have enough coal on hand to meet its customers’ demands.  AECI maintains stock piles – i.e., reserve piles – of coal because deliveries may be delayed and the ready piles may become depleted, or the plant may have excess coal.  
14. AECI moves coal back and forth between the ready piles and the stock piles.  AECI has approximately 17 bulldozers, loaders and scrapers (“mobile equipment”) to move coal.
  No conveyors go to the stock piles.  
15. AECI uses bulldozers and loaders to pack the stock piles in order to reduce the air and moisture that is in the coal.  Packing the coal lessens the chance of the coal degenerating or spontaneously combusting.  Sometimes after heavy rains, AECI must reshape and repack the piles.  AECI “massages” the piles with the mobile equipment.  
16. At Thomas Hill, the stock piles are adjacent to the ready piles.  If AECI has a lot of coal on hand and the stock piles are large, the stock piles and ready piles can be almost touching.  If AECI has a minimum amount on the stock piles, there could be several hundred feet between the stock piles and ready piles.  Thomas Hill has two ready piles in the Unit 1 and Unit 2 coal yard that hold 10,000 tons of coal each, on average; two ready piles in the Unit 3 coal yard that hold 30,000 tons of coal each, on average; and another ready pile by the rotary car dumper that holds 38,000 tons of coal on average.  Unit 3 was built later than the other units at Thomas Hill, so the Unit 3 coal yard is a much greater distance away from the power plant than the Unit 1 and Unit 2 coal yard.  The coal yard layout at Thomas Hill is more complicated than at New Madrid because AECI did not want to interfere with the existing system when it converted to coal and constructed the new area.  Before New Madrid converted to coal, it received its fuel by barge from the river and had more room available for access to the coal cars when it converted to coal.  
17. A stock pile can pose a risk of spontaneous combustion after two weeks, depending on the weather, as moisture can affect it.  
18. AECI goes over the side walls of the piles with a tread machine to pack the coal, and it runs over the tops or sides that are not steep with rubber-tired equipment.  The packing does not allow air to enter the coal and prevents the coal from combusting in the coal yard.  
19. The coal on the stock piles is used on a “last in, first out” basis:  the last coal packed on top of the pile is the first that is moved from the top of the pile to the ready pile.  The longest period of time that coal has been on the bottom of the stock piles is approximately one year.  AECI tries to keep a 45-day supply of coal on hand, but within a year prior to the hearing had gotten down to a five-day supply.   
Use of Dust Suppressants
20. AECI uses a dust suppressant chemical on its coal.  The dust suppressant prevents the coal from breaking apart and getting dusty.  The dust suppressant is used for safety reasons, because a high concentration of coal dust suspended in the air can be explosive, and for health reasons, because coal dust can cause Black Lung Disease.
  The dust suppressant also keeps the coal from blowing off the pile, which is an economic advantage and an environmental concern. 
21. During the periods at issue, AECI used a dust suppressant called BT-415, manufactured by Benetech.  Benetech no longer manufactures BT-415 and now manufactures a dust suppressant called BT-425, but the chemical composition is substantially the same.  
22. BT-425 is a brown liquid that looks like coffee that has been left on a burner too long.   
23. BT-425 is 76.75% water.
  
24. The dust suppressant consists of binders that help the coal particles bind to each other and materials that allow the binder to penetrate into the coal.  
25. Anything organic, i.e., that has carbon in it, has a BTU value.  
26. Water is not a fuel and will not burn.  Water has no BTU value.   
27. The National Fire Protection Association classifies BT-425 as nonflammable.  BT-425 will not ignite if a match is set to it.  
28. The dust suppressant is sprayed on the coal.  The best time to apply the dust suppressant is when the coal is falling off the end of a conveyor.  AECI applies the dust suppressant at the rotary car dumper and at various points in the conveyor system, including when coal is brought from the stock pile to the ready pile.  
29. The dust suppressant is completely consumed when the coal is burned in the furnace.  
30. If enough BT-425 were added to the fire, the temperature in the furnace would start to drop.  
Hydraulic Oil

31. AECI uses hydraulic oil that provides an uninterrupted hydraulic pressure source to push open the control valves that allow the steam to flow into the turbine on Unit 3 at Thomas Hill.  The hydraulic oil is not used as a lubricant.  Due to the breakdown characteristics from the extreme heat of being near the turbine, the hydraulic oil is normally changed every 18 months during a scheduled outage.  AECI sometimes has to add more hydraulic oil if there is a mechanical problem such as a main-line rupture.  
The Director’s Audit
32. The Director conducted a sales/use tax audit of AECI for October 2000 through September 2003.  AECI agreed with a portion of the audit and paid the sales/use tax due.  
33. The auditor determined that because the dust suppressant and hydraulic oil are liquids, they did not qualify for an exemption as parts or equipment.  
34. AECI purchases replacement parts for its mobile equipment.  The auditor agreed that all equipment used to get the coal from the railcar to the plant qualified as manufacturing equipment.  The auditor agreed that the mobile equipment used to massage the ready piles and help push coal into the hoppers qualified as manufacturing equipment.  The auditor asked AECI to determine how many pieces of equipment were necessary to work on the stock pile versus how many pieces of equipment were necessary to work on the ready pile.  AECI used the same equipment for both functions, but was able to determine the number of hours spent using the equipment on each type of pile.  AECI determined that the mobile equipment was used on the stock piles 71.4% of the time.  The auditor determined that 71.4% of AECI’s purchases of parts for mobile equipment was subject to tax.  
35. The auditor determined that diesel fuel used in mobile equipment was subject to tax because it was not fuel used in the production of electricity.  
36. The auditor determined that chemicals added to demineralize the water before running it through the boiler were subject to tax. 
37. The auditor determined that AECI was liable for sales/use tax on the following items: 

Parts for mobile            $19,364.45

equipment 

Dust suppressant          $27,118.89

Diesel fuel                      $3,320.43

Hydraulic oil                  $2,385.34
Demineralization               $510.31

chemicals
Interest (through            $7,425.08
3/11/05)
TOTAL                        $60,124.50

This amount consisted of $18,608.14 in sales tax and $34,091.28 in use tax.  AECI paid this portion of the audit under protest.  

38. On August 22, 2005, the Director issued a final decision denying the protest.  
39. AECI had remitted use tax on some of its purchases of dust suppressants.  During the audit, AECI maintained that its purchases of dust suppressants were not subject to tax.  On July 12, 2005, AECI filed a claim with the Director for a refund of $17,930.79 in sales/use tax paid on purchases of dust suppressants from November 2000 through July 2003.  
40. On August 4, 2005, the Director issued a final decision denying the refund claim.   
41. Prior to the hearing in this case, AECI recalculated and determined that mobile equipment was used on the ready piles 57.14% of the time.  Because AECI had been in a hurry to acquire information for the auditor, it had not included the time spent on Ready Pile 29 in the original figures given to the auditor.  
Expert Testimony
42. AECI’s expert witness, Andrew Wolff, has a PhD in inorganic chemistry and is the chief chemist at Benetech.  
43. A calorimeter test is a standard test in the coal-based power plant industry to determine the BTU value of coal.  
44. Wolff took a sample of BT-425 from a batch that was being sent to AECI and sent it to a testing laboratory to have the water removed and a calorimeter test performed on the remaining dry material.  The test showed that the remaining material had a heating value of 7,633 BTUs per pound.  
45. Wolff made an initial calculation that the BTU value of BT-425 is 1,800 BTUs per pound.  
46. Wolff later made another calculation based on more information.  Wolff made an allowance for the water in the BT-425.  Wolff used the amount of heat energy – 1,025 BTUs per pound – that would be necessary to heat water to 302 degrees Fahrenheit, which is the temperature of the flue gas leaving the air heater in AECI’s plants.  Wolff calculated the BTU value of the BT-425 as follows:  

-(.7675 x 1,025) + (.2325 x 7,633) = 988 BTUs per pound.

Wolff did not use the temperature in the furnace because he believed that would not “be accounting for all the energy that’s recovered from the fire ball.[
]”  

47. Wolff opined that because BT-425 had a BTU value of 988 BTUs per pound, it would create heat by burning in the coal-fired furnace of a power plant, and would increase the amount of steam and electricity that was produced.  
48. Wolff did not take into account the heat cost of heating the air because there is no provision for that in the calorimeter test.  
49. Though BT-415 is no longer manufactured and was not available for testing, Wolff determined that BT-415 would have a higher BTU value than BT-425 because an inorganic compound was substituted for an organic compound in changing the formula to BT-425.  Wolff determined that the BTU value for BT-415 would be 1,623 BTUs per pound.  
50. The Director’s expert witness, Paul Chan, has a PhD in chemical engineering and is a professor of chemical engineering at the University of Missouri.  Chan computed the BTU value of BT-425 as follows:  One mol
 of carbon weighs 12 grams.  Air is 21% oxygen, so the amount of air needed for one mol of carbon is 1/.21 = 4.76.  Chan accounted for 25% excess oxygen in the combustion process, thus 4.75 x 1.25 = 6 moles air.  The excess is in addition to 
what is needed to burn the coal in the furnace.  Chan obtained the 25% figure from a reference book.  The molecular weight of air is approximately 28.83 grams per mol.
  Chan determined that the molecular weight of 6 moles of air is 173 grams, and calculated a fuel mass to air mass ratio of 1:14.4, assuming that coal is mostly carbon.  BT-425 is .2325 solid.  Chan determined that .2325 pounds of solid requires 3.348 (.2325 x 14.4) of air for combustion.  Chan determined that the heat gain from the solid is .2325 x 7,633
 = 1,775 BTUs.  Chan assumed a boiler temperature of 900 degrees Fahrenheit and calculated a heat loss of 1,058 BTUs due to the water.  Chan calculated this by using standard enthalpy (energy) values of 3309.5 and 104.8, respectively, for the steam at 900 degrees and the feed water at 77 degrees Fahrenheit, and using a conversion factor of .4303 to calculate BTUs:  (.7675)[(3309.5-104.8)(.4303)] = 1,058 BTUs.  
51. Chan calculated the mass of product gas as .2325 + 3.348 = 3.58 pounds.   Chan noted that the gas contained carbon dioxide, water from combustion, oxygen, and nitrogen.  Air is approximately 80 percent nitrogen.
  Chan assumed that the product gas was mostly nitrogen, and he used a standard enthalpy table showing that the heat required to raise the temperature of nitrogen from 77 degrees to 900 degrees was 210 BTUs per pound.  Chan thus calculated the heat loss to the product gas as (210)(3.58) = 752 BTUs.  The net heat gain from the BT-425 was thus 1,775 – 1,058 – 752 = -35 BTUs.
52. At Chan’s deposition, AECI’s counsel instructed him to recalculate the BTU value of BT-425 assuming 1.5% excess oxygen in the combustion process, which was based on operational figures from the plant.  Under this assumption, but otherwise making the same calculation, the BTU value of the BT-425 was 97 BTUs.  Chan did not believe that the 1.5% 
figure could possibly be correct, and that it was probably what came out in the flue gas after burning.  
53. Chan chose to use the 900 degree temperature because modern-day power plants tend to operate at lower temperatures than older ones.  The actual temperature in AECI’s boilers is 2,800 degrees Fahrenheit.
  
54. Wolff’s approach differs from Chan’s in that it does not include heat loss from flue gases, and relies on the temperature at the end of the heating process (302 degrees) rather than the temperature in the furnace (900 degrees).  Wolff explained this as follows:

It is difficult to justify choosing such a high temperature, 900◦F, for the end-point of the calculation; flue gas at 900◦F has significant thermal energy, and much of this energy is harvested by a coal-fired power plant before discharge.  While such an end-point might be appropriate if one were evaluating an internal combustion engine, power plants are immobile and as such are able to profit from, energetically speaking, more sophisticated and considerably more massive energy reclamation systems than what might be found on, say, a typical automobile.  In the power plants we are considering, the flue gas actually leaves the power plant’s last heat exchanger at about 300◦F.  This has been verified by the engineering staff at Associated Electric.  To fairly evaluate the energy contribution from the Dust Suppressant Chemical to the process for generating electricity, that is, to accurately apply Dr. Chan’s methodology, the real-world conditions must be included in the calculation.  As discussed earlier, it is therefore appropriate to evaluate the heat contribution of Dust Suppressant Chemical from its entry to the power plant at about 68◦F to the exit of the flue gas at about 300◦F.  To arbitrarily choose a higher temperature is to ignore the fact that we are evaluating this material in a coal-fired power plant, or at least ignore the role of the economizer and air heater in capturing the thermal energy from combustion of the Dust Suppressant Chemical. 

Wolff’s approach also differs from Chan’s in that it assumed excess air of 1.5% rather than 25%.  

55. At the hearing, Wolff presented an additional calculation to reflect the heat loss due to the flue gases.  The combustion of 0.2325 pounds of carbon yields 0.8519 pounds of carbon dioxide and requires 0.6194 pounds of oxygen.  Air is 23.20% oxygen by weight; thus, 0.6194 pounds of oxygen require 2.670 pounds of air.  AECI adds 6.466% excess air to its combustion process (1.5% oxygen/23.2% = 6.466%).  Thus, Wolff calculated the actual amount of air used to combust the dust suppressant as (1.06466 x 2.670) = 2.843 pounds.  Wolff determined that the total mass of the combustion gas is the mass of the air plus the mass of the carbon, which has been converted to carbon dioxide:  2.843 + 0.2325 = 3.076 pounds of flue gas.  Wolff determined that the flue gas would have a final composition of 1.5% oxygen by weight, and 0.8519/3.076 = 27.70% carbon dioxide by weight, and that the remainder, 70.80% by weight, would be nitrogen.  Wolff determined that Chan oversimplified by using the specific heat of nitrogen.  Wolff stated that a more accurate approach would be to use the weighted averages of the specific heats:  (0.249 x 0.7080) + (0.199 x 0.2770) + (0.2197 x 0.015) = 0.2347 BTU/lb ◦F.  Wolff stated that to carry through the calculation using the specific heat of nitrogen alone would have resulted in approximately a 6% overstatement of the heat lost to the flue gas.  Wolff determined that the heat lost due to the flue gas was the specific heat of the flue gas, 0.2347 BTU/lb. ◦F, multiplied by the mass of the flue gas, 3.076 pounds, and by the temperature range (300◦F - 68◦F) to get 167.49 BTU/lb. lost.  Wolf concluded that the net heat gain to the boiler from the dust suppressant was the heat from the solid, 1,774.7 BTUs, minus the heat lost from the water, 786.7 BTUs, minus the heat lost from the flue gas heating, 171.18 BTUs, resulting in a net heat gain of 816.8 BTUs/lb.  

Conclusions of Law


This Commission has jurisdiction over appeals from the Director’s final decisions.
  AECI has the burden of proof.
  Our duty in a tax case is not merely to review the Director’s decision, but to find the facts and to determine, by the application of existing law to those facts, the taxpayer's lawful tax liability for the period or transaction at issue.
  

I.  Mobile Equipment Parts

Section 144.030.2(4) allows a sales/use tax exemption for:

Replacement machinery, equipment, and parts and the materials and supplies solely required for the installation or construction of such replacement machinery, equipment, and parts, used directly in manufacturing . . . a product which is intended to be sold ultimately for final use or consumption[.]

The Director does not dispute that AECI purchased replacement parts for its mobile equipment.
  For purposes of the manufacturing exemptions in § 144.030.2(4) (replacement parts) and (5) (plant expansion), the Missouri Supreme Court has defined manufacturing:
 

Manufacturing has been described both as a process that “takes something practically unsuitable for any common use and changes it so as to adopt it to such common use.” GTE, 780 S.W.2d at 51, quoting West Lake Quarry & Material Co. v. Schaffner, 451 S.W.2d 140, 143 (Mo.1970), and as the production of raw materials into “products for sale which [have] an intrinsic and merchantable value.”  GTE, 780 S.W.2d at 51, quoting Heidelberg Central, Inc. v. Director of Dept. of Revenue, 476 S.W.2d 502, 506 (Mo.1972).
The production of electricity is regarded as the manufacturing of a product that is intended to be sold ultimately for final use or consumption.
  During the audit, AECI and the Director agreed 
that the mobile equipment was used directly in manufacturing when it was used on the ready piles.  AECI showed that the mobile equipment was used on the stock piles 71.4% of the time; thus, the parties agreed that 71.4% of AECI’s purchases of replacement parts for mobile equipment was subject to sales/use tax.  The Director argues that the mobile equipment used on the stock piles was not used directly in manufacturing.  AECI argues that the mobile equipment used on the stock piles and the ready piles was used directly in manufacturing.  In the alternative, AECI argues that it has redetermined its calculation and that the mobile equipment was used on the ready piles 57.14% of the time.  


Tax exemptions are to be strictly construed against the taxpayer, and any doubt is resolved in favor of application of the tax.
  A taxpayer claiming an exemption has the burden to show that the exemption claim exactly fits the statutory language.
  However, the exemption should not be so strictly construed as to avoid the effect of the exemption altogether.
  The primary rule of statutory interpretation is to give effect to legislative intent as reflected in the plain language of the statute.
  The purpose of the manufacturing exemptions set forth in 
§ 144.030.2(4) and (5) is to encourage the production of items ultimately subject to sales tax and to encourage the location and expansion of industry in Missouri.
  
A.  Court Cases Applying the Integrated Plant Theory


In Floyd Charcoal Co. v. Director of Revenue, 599 S.W.2d 173 (Mo. 1980), the Court determined the meaning of the language “used directly in manufacturing a product.”
  In that 
case, Floyd Charcoal was in the business of manufacturing, packaging, and distributing charcoal briquettes.  The Director argued that equipment involved in weighing and sacking charcoal briquettes was not necessary to produce the briquettes themselves and therefore was not “directly used” in their manufacture.  After considering various approaches that the courts had taken to this type of question, the Court ruled in favor of the integrated plant theory previously set forth by the New York court in Niagara Mohawk Power Corp. v. Wanamaker, 144 N.Y.S.2d 458 (N.Y. App. Div. 1955), aff’d, 157 N.Y.S.2d 972, 139 N.E.2d 150 (N.Y. 1956).  In that case, the New York Court of Appeals stated:
  

The basic questions are the following:  (1) Is the disputed item necessary to production?  (2) How close, physically and causally, is the disputed item to the finished product?  (3) Does the disputed item operate harmoniously with the admittedly exempt machinery to make an integrated and synchronized system?


In approving this approach, the Missouri Supreme Court stated:
  

Such an approach is consistent with the . . . legislative intent behind the exemption.  Modern manufacturing facilities are designed to operate on an integrated basis, evidenced by the installation involved in this case.  To limit the exemption to those items of machinery or equipment which produce a change in the composition of the raw materials involved in the manufacturing process would ignore the essential contribution of the devices required for such operation.  

Therefore, the Court held that Floyd Charcoal directly used the weighing and sacking equipment in manufacturing.  The Court concluded that Floyd Charcoal produced charcoal for distribution and sale in packages that, by law, must be accurately weighed and closed; thus, the steps of weighing and packaging the briquettes were an integral part of the manufacturing process.
  


In Floyd Charcoal, the Court rejected the argument that the relevant question was “whether or not the manufacturing operation may be carried on without the machinery in 
question.”
  The Court noted that “[s]uch a test does not comport with the reality of the process involved.”
  


Niagara Mohawk, of which the Missouri Supreme Court approved in Floyd Charcoal, involved an electrical power plant, as in the present case.  The items at issue in Niagara Mohawk included:
 

Various coal and ash handling equipment.  This includes the crane and car dumper which unload incoming coal; the conveyor belts which move it along toward the boiler; the crushers, sprayers and metal detectors which process the coal as is moves along the belts, and the slag lines and pumps and narrow gauge railway which carry the ash and slag from the boiler.  

The Court concluded:
 

After much study of the matter, we have concluded that the purchase or use of the coal and the ash handling equipment is not taxable.  That equipment is as essential to production as the generator itself.  A serious breakdown in it would quickly stop or impair the output of electricity.  We are further impressed with the synchronization and integration of the boiler and coal and ash equipment.  The one could not operate without the other.  Working together they make up a system which supplies the power from which electricity is produced.  A taxing statute should receive a practical construction.  Mendoza Fur Dyeing Works v. Taylor, 272 N.Y. 275, 281, 5 N.E.2d 818, 819.  That is particularly true here, for the resolutions are designed to achieve a practical, economic result—avoidance of multiple taxation, at least to some extent.  It is not practical to divide a generating plant into ‘distinct’ stages.  It was not built that way, and it does not operate that way.  The words ‘directly and exclusively’ should not be construed to require the division into theoretically distinct stages of what is in fact continuous and indivisible.  


On the same day it decided Floyd Charcoal, the Missouri Supreme Court decided Noranda Aluminum, Inc. v. Missouri Dep't of Revenue, 599 S.W.2d 1, 4 (Mo. 1980).  There, 
the Court held that machinery and equipment “used in steps or operations that are essential to and comprise an integral part of [the] manufacturing process . . . are ‘used directly for manufacturing or fabricating a product[.]’”  Using that criterion, the Court held that cranes and conveying equipment were part of an integrated system and were used directly in manufacturing the aluminum.  The Court also held that laboratory equipment housed in a separate building and used to test the purity of samples from each day’s aluminum production was part of the integrated system and was used directly in manufacturing aluminum.  

In Concord Publishing House v. Director of Revenue, 916 S.W.2d 186, 190-92 (Mo. banc 1996), the Court held that computers used in producing a newspaper were directly used in manufacturing and that the exemption was not limited to materials used to physically print the newspaper.  The Court stated:
  

By holding the computers are used in manufacturing a newspaper, we also find they are directly used in manufacturing because they are an integral part of the publication process.  The computers are as essential to the printing of the paper as the printing presses themselves.  A more limited view of the process would arguably exclude the most important step in manufacturing a newspaper, the composition and editing of its contents.  

The Court rejected the Director’s argument that because the publishing operation was physically separated from the printing press, the computer equipment was not an integral part of manufacturing a newspaper.  The Court noted that physical distance is a factor to consider, but is not determinative.  The Court stated:
  

The composition and editing process is as essential to manufacturing a newspaper as the printing press, regardless of whether it is located in the same building or across town.  We find 
the physical distance between the operations in this case does not break the direct tie between the composition and printing . . . . 

The Court concluded that even laptop computers used by reporters qualified for the exemption.
  

In DST Systems v. Director of Revenue, 43 S.W.3d 799 (Mo. banc 2001), the Court held that DST’s computer system was part of the integrated plant in producing printed statements through a DST subsidiary, even though the printing and the computing occurred at different sites.  The Court noted that as in Concord, 916 S.W.2d at 192, the integrated plant doctrine may embrace two corporate entities under common ownership, so “long as both businesses work together to manufacture a single product.” 

In Southwestern Bell Telephone Co. v. Director of Revenue, 182 S.W.3d 226 (Mo. banc 2005), the Court upheld our determination that a telephone network forms an integrated system to “manufacture” telephone service, except that the Court reversed and remanded for further findings as to pay telephone components.  

B.  Application to This Case


Niagara Mohawk
 held that coal handling equipment is not taxable, and the Director agrees with this position except as to the use of mobile equipment on the stock piles.  We examine the three factors set forth in Niagara Mohawk
 and Floyd Charcoal
:

(1) Is the disputed item necessary to production?  

(2) How close, physically and causally, is the disputed item to the finished product?  

(3) Does the disputed item operate harmoniously with the admittedly exempt machinery to make an integrated and synchronized system?


First, the stock piles and equipment to handle them are necessary to production because AECI must maintain a sufficient supply of coal on hand.  Electricity cannot be stored, and AECI must have an adequate supply of coal in case deliveries are delayed.  The mobile equipment and replacement parts for the mobile equipment are necessary to maintain the ready piles and stock piles.  Packing of the stock piles is necessary to reduce the chance of the coal degenerating or spontaneously combusting.  


As to how close, physically and causally, the disputed item is to the finished product, we rely on the testimony of Craig Hufty, an AECI employee from Thomas Hill. Hufty testified that if AECI has a lot of coal on hand and the stock piles are really large, the stock piles and ready piles can be almost touching.  If AECI has a minimum amount on the stock piles, there could be several hundred feet between the stock piles and ready piles.
  He stated that the stock piles are “adjacent to the ready piles.”
  Hufty’s testimony in reviewing Exhibit 16(b) – 16(j)
 suggests that the stock piles are next to the ready piles, and the photographs in those exhibits show the bulldozers moving coal from the ready piles to the stock piles next to them.  Exhibit 17 is an aerial view of Thomas Hill showing the coal yards at some distance from the plant, but connected through the conveyor system.  Based on Hufty’s testimony and our review of the photographs, we have found as a fact that the stock piles are adjacent to ready piles.  We have further found as a fact that if AECI has a lot of coal on hand and the stock piles are really large, the stock piles and ready piles can be almost touching, and if AECI has a minimum amount on 
the stock piles, there could be several hundred feet between the stock piles and ready piles.
  No employee from New Madrid testified, but through Hufty’s testimony, AECI met its burden to show that stock piles are adjacent to the ready piles.
  

The Director concedes that the equipment used on the ready piles is used in manufacturing.  Coal is drawn from the ready piles and transported through crushers directly into the power plant bunkers for later use in the furnace.  Because the stock piles are adjacent to the ready piles, we conclude that the stock piles are as close, physically and causally, as the ready piles are to the finished product.  


The mobile equipment pushes coal from the stock piles to the ready piles, and the conveyor system takes the coal from the hoppers beneath the ready piles to the plant.  The Director admits that the mobile equipment parts are exempt to the extent that they are used on the ready piles.  Because all of the parts are used on the same mobile equipment, whether on the stock piles or ready piles, and the stock piles are next to the ready piles, the disputed items operate harmoniously with the admittedly exempt machinery to make an integrated and synchronized system.  


The Director points to the fact that some of the coal has been on hand for up to one year and argues that the stock piles are thus outside the synchronized system.  However, the length of time that coal on the bottom of the pile has been on hand does not change the function of the coal on the stock pile.  AECI’s employee testified that one year was the longest that coal had been on the bottom of the pile, and that more recently the supply has been down to a five-day supply.  The Director argues that “[m]aintaining the stockpiles is a distinct and separate activity that occurs due to various factors as weather, the unreliability of the delivery flow of coal (certainly the anithesis of synchronization) as well as concerns over safety such as spontaneous combustion.”  We disagree.  The fact that AECI must maintain stock piles due to factors beyond its control does not take the stock piles outside its synchronized system.  Instead, the fact that AECI must maintain stock piles demonstrates how essential the coal is to the production of electricity and how integrated and synchronized the system is.  As Hufty stated, if AECI had only a limited supply and received no deliveries in several days, it would have to shut down generating units.
  In Southwestern Bell,
 the Court stated: 

It is not practical to divide [the] plant into “distinct” stages.  It was not built that way, and it does not operate that way.  The words “directly and exclusively” should not be construed to require the division into theoretically distinct stages of what is in fact continuous and indivisible.

In the present case, AECI’s process is not divided into a production stage and a storage stage.  AECI engages in a continuous process of moving coal back and forth between the ready piles and the stock piles, using the same equipment for each.  In summary, the mobile equipment parts meet each prong of the integrated plant test.  

The Director relies on Regulation 12 CSR 111.010(3)(A), which provides: 

In determining whether machinery, equipment and parts are used directly in producing a product, Missouri has adopted the integrated plant theory that permits a broad construction of the machinery, equipment and parts exemptions.  The language “used directly in” exempts purchases of articles that are both essential and comprise an integral part of the manufacturing process.  It is not sufficient to meet only one of these requirements.  For example, items used in material storage or handling before the manufacturing process begins may be essential to the process, but are not an integral part of the manufacturing process and are therefore not used “directly” in manufacturing.  

We reach the same result whether we apply the regulation or the case law applying the integrated plant doctrine.  The Director also relies on the example in Regulation 12 CSR 111.010(4)(Q), which provides: 

A manufacturer purchases four (4) forklifts for use in its plant.  The manufacturer intends to use two (2) forklifts to move work in process between two (2) manufacturing steps and the other two (2) for loading the finished product from its warehouse onto trucks.  Even though all four (4) forklifts may be rotated between the functions, only the two (2) forklifts essential to the manufacturing process are exempt.  

This example does not apply to this case because the bulldozers, loaders and scrapers are not used to load a finished product; they are used as part of an integrated and synchronized system to produce electricity.  


The parties agreed that 28.6% of AECI’s purchases of parts for mobile equipment were not subject to tax.  We agree with AECI that none of its purchases of parts for mobile equipment should be subject to tax because the mobile equipment was used directly in manufacturing the product.  AECI argues in the alternative that it has recalculated the amount of time that it used mobile equipment on the ready pile, and that 57.14% of its purchases of parts are not subject to 
tax.
  Because we conclude that all of the purchases of parts for mobile equipment are not subject to tax, we do not reach AECI’s alternative argument.  

II.  Dust Suppressant

Section 144.030.2(1) provides a sales/use tax exemption for: 

the sale at retail of fuel to be consumed in manufacturing or creating gas, power, steam, electrical current or in furnishing water to be sold ultimately at retail[.]

Tax exemptions are to be strictly construed against the taxpayer, and any doubt is resolved in favor of application of the tax.
  

AECI argues that the dust suppressant is a fuel.
  A portion of AECI’s claim for the dust suppressant is for a refund of taxes already paid.  AECI also paid the audit assessment under protest.  A taxpayer may not raise an issue before this Commission in a refund claim if it has not raised that issue before the Director.
  The audit report does not mention the fuel exemption as to the dust suppressant.  However, the Director has raised no argument that the fuel exemption was not brought before her in the refund claim, and because it is not clear to us whether that issue was raised before the Director, we will consider it.  Even if AECI properly brought the claim for refund before the Director and this Commission, we conclude that AECI’s purchases of the dust suppressant do not qualify for the fuel exemption.  


Relying on Missouri Public Service Co. v. Director of Revenue, 733 S.W.2d 448 (Mo. banc 1987), AECI argues that the dust suppressant has a BTU value and is thus a fuel.  Missouri Public Service Co. involved an electric company that, like AECI, generated electricity at a coal-fired plant.  The combustion process produced sulphur trioxide, a form of sulphuric acid gas that fouled or plugged the air heater and caused rear-end corrosion in the boiler.  Fly ash, which was 
a product of the combustion process, retained a high acid level so that water from ponds where fly ash was held could not be drained without environmental controls.  The electric company injected Rolfite into the fireball during the first step of the coal combustion process.  Rolfite was a suspension of magnesium oxide powder in No. 2 fuel oil.  The product was 70 percent fuel oil by weight.  Rolfite neutralized the sulphur trioxide and thus reduced the air heater plugging, the rear-end boiler corrosion, and the acidity of the fly ash.  Rolfite produced 13,500 BTUs per pound when burned.  The Court found that coal produced 10,800 BTUs per pound.  The Rolfite was completely consumed in the fireball and increased the heat of the fireball and the amount of steam produced.  


The Court used a dictionary definition of “fuel”:  “a material (as coal, coke, gas, oil, peat, wood) used to produce heat or power by burning; something that feeds fire[.]”
  The Court stated that the evidence clearly revealed that Rolfite produced heat by burning, and that Rolfite was consumed in the process of manufacturing electrical current.  The Court held that the fact that the taxpayer employed the Rolfite primarily for other purposes did not change its essential functional characteristic:  it was a fuel.  The Court concluded that Rolfite was a fuel to be consumed in manufacturing electrical current.  


Like the Rolfite, the dust suppressant was not used for the purpose of fueling the fire.  However, the dust suppressant is distinguishable from Rolfite.  Rolfite was 70% fuel oil, and the fact that it was not used for the purpose of providing fuel did not change its essential functional characteristic.  Fuel oil was included in the dictionary definition of fuel.  In contrast, BT-425 is 76.75% water.  Even if we accept Wolff’s determination that BT-425 has some BTU value, the essential characteristic of BT-425 is not fuel.  The taxpayer cannot change something into a fuel merely by showing that it has a BTU value.  Whether something has any BTU value is not the 
test that the Court established in Missouri Public Service Co., and the fact that two PhD’s cannot agree on the calculation of a BTU value demonstrates that this would be an unworkable test.  The Court relied on the essential characteristic of Rolfite:  that it was 70% fuel.  Dr. Chan testified that if enough BT-425 were added to the fire, the temperature in the furnace would start to drop.
  Even if BT-425 has some negligible BTU value, neither the purpose nor the function of the dust suppressant is to act as a fuel. 


Another factor distinguishing this case from Missouri Public Service Co. is that the dust suppressant is not added directly to the fireball in the furnace.  It is sprayed on the coal at various intervals in the process, beginning when the coal is unloaded from the railcars with the rotary car dumper.
  Neither the function nor purpose of the dust suppressant is to create a chemical reaction in the burning process in the furnace.  

The dust suppressant is not a fuel, and AECI does not qualify for a sales/use tax exemption on its purchases of dust suppressant.  

III.  Diesel Fuel


AECI also claims that diesel fuel used in its mobile equipment is exempt from sales/use tax under § 144.030.2(1) as “the sale at retail of fuel to be consumed in manufacturing or creating gas, power, steam, electrical current or in furnishing water to be sold ultimately at retail[.]”  We find no case law that is helpful in addressing this issue.  The only Missouri Supreme Court decision addressing this exemption, other than Missouri Public Service Co., is Kansas City Power & Light Co. v. Director of Revenue, 783 S.W.2d 910 (Mo. banc 1990), where the Court held that fuel used to generate the electricity consumed by the utility companies 
in their own facilities, such as offices, plants, garages, and storage facilities, did not qualify for the exemption.  The electricity consumed by the utility companies was not a retail sale.  The Court remanded to this Commission for an allocation of the amount used in the utility companies’ facilities.  The Director’s Regulation 12 CSR 10-3.272(2) repeats the language of the statute, but does not provide any guidance in applying it, other than giving an example that follows Kansas City Power & Light.  The regulation also provides that when the purchaser purchases fuel for both exempt and taxable purposes, the purchaser must state at the time of purchase what portion of the fuel will be used for exempt purposes.  There is no evidence here that AECI purchased the diesel fuel for purposes that it claimed were both exempt and taxable.  

AECI notes that § 144.030.2(1), unlike § 144.030.2(4), does not require that something be “used directly in manufacturing.”  AECI argues that § 144.030.2(1) is thus broader than the integrated plant theory.  

The purpose of Missouri's manufacturing exemptions, such as § 144.030.2(4), is to encourage the production of items ultimately subject to sales tax and to encourage the location and expansion of industry in Missouri.
  The fuel exemption is a narrow exemption applying to the fuel consumed in manufacturing electrical current.  The policy behind the manufacturing exemptions is not precisely the same here.  Tax exemptions are to be strictly construed against the taxpayer, and any doubt is resolved in favor of application of the tax.

For purposes of the manufacturing exemptions in § 144.030.2(4) (replacement parts) and (5) (plant expansion), the Missouri Supreme Court has defined manufacturing:
 

Manufacturing has been described both as a process that “takes something practically unsuitable for any common use and changes it so as to adopt it to such common use.” GTE, 780 S.W.2d at 51, 
quoting West Lake Quarry & Material Co. v. Schaffner, 451 S.W.2d 140, 143 (Mo.1970), and as the production of raw materials into “products for sale which [have] an intrinsic and merchantable value.”  GTE, 780 S.W.2d at 51, quoting Heidelberg Central, Inc. v. Director of Dept. of Revenue, 476 S.W.2d 502, 506 (Mo.1972).
We have agreed that maintaining the stock piles is part of the manufacturing process for purposes of the replacement part exemption in § 144.030.2(4).  However, the fuel exemption in § 144.030.2(1) applies to “fuel to be consumed in manufacturing or creating . . . electrical current.”  Therefore, the key issue is whether the diesel fuel is consumed in manufacturing or creating the electrical current.  The primary rule of statutory interpretation is to give effect to legislative intent as reflected in the plain language of the statute.
  In the absence of statutory definitions, the plain and ordinary meaning of a term may be derived from a dictionary and by considering the context of the entire statute in which it appears.

When used as an intransitive verb, the word “consume” is defined as “to waste or burn away : PERISH.”
  When used as a preposition, the word “in” is defined as:
 

1 a used as a function word to indicate inclusion, location, or position within limits <~ the lake> <wounded ~ the leg> <~ the summer>

As applied to the facts of this case, there are two possible constructions of 

§ 144.030.2(1).  The first, espoused by AECI, is that any fuel consumed in any manner in the process of manufacturing electricity is entitled to the exemption.  The second, argued by the Director, is that the “fuel to be consumed in manufacturing or creating . . . electrical current” is limited to the fuel used to power the machinery that produces the electricity.  

Strictly construing the exemption against the taxpayer,
 we believe that the legislature intended for the exemption to apply to the fuel that provides power for the machinery that produces the electricity.  As the Director notes, no integrated plant analysis is required to understand that the legislature intended for AECI’s purchases of coal to be exempt under this provision.  All power plants must be fueled by some source.  Some plants, such as Thomas Hill and New Madrid, are coal-powered, and others, including other AECI plants, are powered by other sources such as gas or fuel oil.  These are all included as “fuel” under § 144.030.2(1).  We do not believe that the legislature envisioned that the fuel consumed in creating electricity should include diesel fuel used to power bulldozers that move coal.  In § 142.800(39), the legislature specifically defined “motor fuel” as “gasoline, diesel fuel, kerosene and blended fuel[.]”  This is distinguishable from the fuel consumed in running a power plant.  The diesel fuel is put into the fuel tank of the mobile equipment vehicles and is consumed by the diesel engines.  The operation of the diesel engines does not manufacture anything.  The consumption of the diesel fuel occurs in the operation of the diesel engines and not in the manufacturing or creation of the electricity.  The diesel fuel is consumed during the process of manufacturing electricity, but is not consumed in the manufacturing itself.  
In the alternative, AECI claims that 57.14% of its purchases of diesel fuel should be exempt because that is the amount of time that the mobile equipment is used on the ready piles.  We conclude that no portion of the diesel fuel purchases is exempt because the diesel fuel is consumed in the vehicles and is not consumed in the machinery that creates the electricity.  We deny AECI’s protest as to the diesel fuel. 

IV.  Hydraulic Oil

AECI argues that the hydraulic oil is a replacement part because the oil is not a lubricant and performs the function of opening valves in its turbine.  AECI then claims that the oil is encompassed under § 144.030.2(4) as:

Replacement machinery, equipment, and parts and the materials and supplies solely required for the installation or construction of such replacement machinery, equipment, and parts, used directly in manufacturing . . . a product which is intended to be sold ultimately for final use or consumption[.]

(Emphasis added).  

AECI argues that the hydraulic oil “is a moveable part, like a lever or a cam shaft, but its form is liquid.”
  The hydraulic oil is not used as a lubricant.  AECI asserts that the hydraulic oil has permanence and durability and is not used up by the machinery like a fuel or coolant.  The Director argues that a fluid, such as oil, cannot be a part.  

Tax exemptions are to be strictly construed against the taxpayer, and any doubt is resolved in favor of application of the tax.
  The Director has defined “parts” in Regulation 
12 CSR 10-111.010(2)(G):

Parts—Articles of tangible personal property that are components of machinery or equipment, which can be separated from the machinery or equipment and replaced.  Like machinery and equipment, parts must have a degree of permanence and durability.  Items that are consumed in a single processing and benefit only one production cycle are materials and supplies, not parts.  Items such as:  nuts, bolts, hoses, hose clamps, chains, belts, gears, drill bits, grinding heads, blades, and bearings, would ordinarily be considered as parts.  Substances such as fuels and coolants that are added to machinery and equipment for operation are not parts.  Substances such as lubricants, paint and adhesives that adhere to the surface of machinery and equipment but are not distinct articles of tangible personal property, are not parts.  These items would be 
considered as materials and supplies within the meaning of the exemptions. 

“Duly promulgated substantive regulations have the force and effect of laws.”
  The regulation is consistent with the dictionary, which defines a “part” as “a constituent member of a machine or other apparatus; also: a spare part[.]”
  
According to the regulation and the dictionary definition, a part must be tangible personal property.  The plain and ordinary meaning of the word “part” – “a constituent member of a machine or other apparatus” – contemplates a solid object, not a fluid.  The regulation also requires that the item have a degree of permanence and durability.  AECI argues that the hydraulic oil has permanence and durability, but concedes that the hydraulic oil has “breakdown characteristics”
 and must be changed at least every 18 months.  We cannot add words by implication to a statute that is clear and unambiguous.
  Hydraulic oil is not a part used on machinery and equipment, and AECI’s purchases of hydraulic oil do not qualify for the replacement parts exemption.    
Summary


We deny AECI’s claim for refund of sales/use tax on its purchases of dust suppressants from November 2000 through July 2003.  


We grant AECI’s protest as to the sales/use tax on mobile equipment parts for October 2000 through September 2003.  AECI is entitled to a refund of $19,364.45, plus interest.  Section 144.700.4.  


We deny AECI’s protest as to the sales/use tax on its purchases of diesel fuel, dust suppressants, and hydraulic oil for October 2000 through September 2003.  AECI is not entitled to a refund of the amounts paid under protest on these items.  


SO ORDERED on December 4, 2007.



________________________________
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