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EXECUTIVE SUMMARY 

This report documents an assessment designed and performed to evaluate the feasibility of providing  

unleaded, ethanol-free, fuel (commonly known as “mogas”) at Portland-Hillsboro Airport (HIO), in 

addition to the other aviation fuels currently offered at the airport. Presently, the fixed base operators 

(FBOs) at HIO sell two types of aviation fuels: (i.) avgas - a lead-containing fuel normally referred to as 

100LL (low lead) and (ii.) jet fuel. 

In order to address this and other relevant topics regarding the possible offering of mogas at HIO, the 

assessment included research into the recent history of the use of avgas and mogas by the aviation 

industry nationwide and the on-going federal program to ultimately replace and phase-out 100LL. The 

research also involved contact and interviews with representatives from the mogas supply industry and 

representatives from other airports in Oregon and elsewhere in the U.S. that are presently selling 

mogas.  Another important component of the assessment was an evaluation of the HIO aircraft fleet and 

a 2014 survey of more than 300 pilots affiliated with HIO  that was conducted for this study to 

determine if they can (and would) use mogas if it were offered.   

Based upon the research conducted in support of this this assessment, the following essential findings 

are noteworthy: 

 Avgas Replacement Fuel - The FAA has established a program and performance metric to make 

available by 2018 an unleaded replacement fuel for leaded aviation gasoline that is usable by 

most GA aircraft. Following that milestone, a phase-out period for the leaded fuels would likely 

extend to 2024 (i.e., approximately 10 years from now) at the earliest.  

 Mogas Use - Although mogas has been available since the early 1980s, it is still a “niche” fuel as 

only 120 airports nationwide (i.e., less than one percent) presently offer it for sale. Of these, 

only two are in Oregon: Lebanon State and Grants Pass Airports. 

 Mogas Versus Avgas – The amount of mogas throughput compared to avgas varies considerably 

from airport-to-airport with a range of 3 to 55 percent but their involvement with mogas is 

seemingly unique with the based aircraft fleet playing an important role. 

 HIO Fleet Characteristics  - Few, if any, of the airports that offer mogas compare closely to HIO 

in terms of total GA aircraft operational levels, fleet mix and clientele. In other words, HIO has 

substantially more operations and an overall GA aircraft fleet that is more “business-related” 

than any of the other airports evaluated. 

 Mogas Availability - Mogas is available from at least three distributors located proximal (i.e., 

<30 miles) to HIO. Depending on the volume of fuel delivered, the cost of mogas from these 

suppliers presently ranges from $3.25 to $3.50/gal., presently a four-year low.  

 Potential Mogas Use and Price at HIO - Based upon an assessment of the GA aircraft that are 

affiliated with HIO, as little as 8.5 percent or as much as 29.5 percent of evaluated aircraft can 

currently use mogas were it offered at HIO. Nearly 80 percent of those responding to survey 

conducted in 2014 for this study said they would purchase mogas fuel for $4.99 or less at HIO.  

 Business Case Assessment - The findings of this assessment show potentially favorable business 

outcomes for offering mogas at HIO, depending on some basic affirmative conditions, 

reasonable assumptions and cooperative features. 
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I. INTRODUCTION 

This report documents an assessment commissioned by the Port of Portland (the Port) for use in 

evaluating unleaded, ethanol-free, fuel (commonly known as “mogas”) as a potential alternative to 

100LL at the Hillsboro Airport (HIO) in addition to the other aviation fuels currently offered at the 

Airport. The scope of work was prepared in consultation with the Port and with input from the Hillsboro 

Aviation Roundtable Exchange (HARE) Leaded Fuel Subcommittee in response to concerns about the 

potential health effects of lead-containing fuel.  This report is intended to provide pertinent information 

on mogas fuel availability, its potential use, and some potential limitations that the Port and others 

should consider in evaluating the viability for its use at HIO.    

Presently, the fixed base operators (FBOs) at HIO sell two types of aviation fuels fuel in accordance with 

the Minimum Standards established for this airport: (i.) avgas - a lead-containing fuel normally referred 

to as 100LL (low lead) and (ii.) jet.  As discussed in later sections, a portion of the piston-engine aircraft 

fleet at HIO and elsewhere across the U.S. must use the 100LL fuel to achieve certain aircraft operating 

performance and safety-related requirements, otherwise undesired incidents, including engine failure, 

may occur.  By comparison, a smaller portion of the piston-engine aircraft fleet is configured and 

certified to use mogas, either through original design, or via a 

Supplemental Type Certification (STC).1  However, because mogas 

in not available at HIO, this component of the general aviation 

(GA) fleet utilizes 100LL unless the mogas is purchased off-site. If 

mogas were sold at HIO, it would provide an alternative to 100LL 

for those piston-engine aircraft that are certified to use the 

unleaded fuel. 

While lead has been eliminated from automotive gasoline for 

some time, avgas will continue to contain lead until an on-going 

federal program is complete to develop, test, and certify a no-lead replacement fuel for aircraft.  As 

noted, some piston aircraft engines require the use of leaded fuels as an operational safety issue, 

because without the lead additive, the fuel octane levels would be too low for those engines. However, 

because of the potential health issues, a goal was established by FAA to develop an unleaded 

replacement fuel by 2018 that is usable by most general aviation aircraft.  

In evaluating the feasibility of offering mogas at HIO, this assessment addressed a number of related 

questions and issues that are considered to be “key”, including: 

 “Key” Questions & Issues  

 What portion of the GA aircraft fleet operating at HIO could use mogas?  

 If mogas were readily available, what would it cost, how much would be used, and what would 

be a reasonable selling price? 

                                                           
1 A Supplemental Type Certificate (STC) is a national aviation authority-approved major modification or repair to an existing 

type certified aircraft, engine or propeller. As it adds to the existing type certificate, it is deemed "supplemental". Such 
certificates are under the purview of the Federal Aviation Administration (FAA). 

Purpose of the Report 

This report describes the 
outcome of an assessment 
designed and conducted to 
evaluate the feasibility and 
business case of providing 
mogas at Portland-Hillsboro 
Airport (HIO).  
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 What are the start-up requirements, potential conflicts and/or special considerations for 

offering mogas, including equipment, license/permits, insurance, HIO Minimum Standards, etc. 

and how soon could those requirements be accomplished? 

 What would be the on-going operations and maintenance (O/M) costs associated with the 

mogas sales activity? 

 Once mogas sales were commenced, how long would it be continued (i.e., would it continue 

beyond the phase-out of 100LL)? 

In order to address these and other relevant topics regarding the possible offering of mogas at HIO, the 

assessment also included research into the recent history of the use of avgas and mogas by the aviation 

industry nationwide and the on-going federal program to ultimately replace and phase-out 100LL. The 

research also involved contact and interviews with representatives from the mogas supply industry and 

representatives from other airports in Oregon and elsewhere in the U.S. that are presently selling mogas 

in addition to 100LL.  Another important component of the assessment was a survey of more than 300 

pilots affiliated with HIO to determine if they can and would use mogas if it were offered at the airport.  

The findings and conclusions of this assessment from all those activities are described in subsequent 

sections of this report. 

II. HISTORY, UTILIZATION AND AVAILABILITY OF AVIATION FUELS 

At one time, all gasoline produced for piston engines contained some lead to boost octane levels and 

deliver optimum performance for those engines.  This included automobiles, aircraft, farm and 

construction equipment, and others.  In response to emerging concerns over the effects of lead on 

human health, the federal Clean Air Act Amendments of 1990 represented the final step in a gradual 

reduction of lead in gasoline that began in the early 1970s and resulted in its elimination from 

automotive fuel by the end of 1995.  During the time of the 

transition period, the attrition of the older automobile models 

requiring leaded fuel was accommodated by the development 

of the modern auto engines designed for unleaded fuels and 

other emission control features.  According to the U.S. 

Environmental Protection Agency, the phase-out of lead from 

automotive fuels reduced the amount of airborne lead 

concentrations throughout the country by 89 percent between 

1984 and 1995.2 

As mentioned above, avgas continues to contain lead as an 

additive because some aircraft piston engines still require it 

for performance- and safety-related considerations. However, by way of perspective, the total avgas 

sold per year in the U.S. does not constitute one percent of the automotive fuel sold and, like 

automotive fuel, total avgas sales have trended downward over the past 30 years both nationwide and 

in Oregon.3   

 

                                                           
2 U.S. Environmental Protection Agency, Leaded Gas Phase-out / Air Quality Factsheet, June 1995. 
3 U.S. Energy Information Administration, Petroleum & Other Liquids/Aviation Gasoline Retail Sales, October 1, 2014. 

Avgas (100LL) Fueling 
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FAA's Unleaded Avgas 
Transition Plan 

Avgas Sales in Oregon 

         Source: U.S. Energy Information Administration, Petroleum & Other Liquids, 2014.  

           Missing 1986 data in original figure. 

Various grades of avgas are identified using the ASTM Motor Octane Number (MON) combined with the 

following alpha-designations to indicate lead content:  low lead (LL); very low lead (VLL); or unleaded 

(UL).  Almost all the avgas on the U.S. market today is low lead 100 MON avgas (or 100LL).  This grade 

satisfies the requirement of all piston engines using avgas, regardless of their performance level.  Of 

note, it is acceptable to use 100LL in engines designed and certified for lower-octane levels, but it is 

unacceptable to use the lower-octane fuels in the higher performance engines designed for higher-

octane.  In other words, it is safe to increase octane levels, but decrease them.  It is also worth noting 

that piston engines are not designed to use jet fuel.  

While the general cycle for attrition within the U.S. automobile fleet accommodated the phase-out of 

leaded fuel for cars, the life-expectancy and limited obsolescence 

turnover in the aviation fleet, in general, and the GA fleet, in particular, 

has extended the time that a substantial portion of GA aircraft still 

requires leaded fuel.  Nevertheless, the Federal Aviation Administration 

(FAA), in 2010, established a program and performance metric to make 

available by 2018 an unleaded replacement fuel for leaded aviation 

gasoline that is usable by most GA aircraft.4 From this, the FAA’s 

Unleaded Av Gas Transition Aviation Rule Making Committee (FAA UAT 

ARC) developed a “flight plan” on how this objective would be 

accomplished.5  

In its 2013 report to the U.S. Congress, the FAA describes a three-stage, 

11-year schedule commencing in 2014 that encompasses “preparatory, 

project, and deployment stages” of the program to develop, test, and 

certify a replacement fuel for avgas by 2018.6 Significantly, the 

deployment stage following that milestone date is forecast to continue 

until the new fuel production can be “ramped-up” and it is readily 

                                                           
4 FAA, Aviation Fuel Research and Development Report to Congress, July 25, 2013. 
5 FAA UAT ARC, Final Report, Part I Body, Unleaded AVGAS, Findings & Recommendations, February 2012.  
6  FAA, Aviation Fuel Research and Development Report to Congress, July 25, 2013. 
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available nation- and fleet-wide.  Following that milestone, a phase-out plan will be implemented for the 

leaded fuels.  In light of these factors, the currently anticipated end of the program would extend to 

2024 (10 years from now) at the earliest.  

Avgas Replacement Fuel Timeline 

Source: KB Environmental Sciences, Inc. 2014, adapted from the FAA UAT ARC Report, 2012. 

Meanwhile, until the FAA’s avgas replacement fuel program is complete, continuing to make a no-lead 

alternative available, such as mogas, for those aircraft that are certified to use it, remains a viable 

option. Notably, production of mogas is not as simple as substituting automobile gasoline.  Mogas 

requires a different composition than used for autos. The constraining issue is that almost all 

automobile gasoline contains at least some part ethanol, by current regulation.  Aviation piston-engine 

aircraft that can use unleaded fuel cannot use fuel that contains ethanol.  Because ethanol absorbs 

water from the air, the resulting mixture may corrode fuel lines, gaskets, and other parts.  Thus, the 

main distinction between commonly-available automobile fuel and aviation mogas is that the mogas is 

ethanol-free. 

Within the field of aviation, the ethanol-free characteristic of mogas essentially makes it a “niche 

market” product.  That is, there has not been an incentive for the production of this fuel in substantial 

quantities.  Moreover, although mogas has been available since the early 1980s, only 120 airports 

nationwide (i.e., less than one percent) presently offer it for sale. Of these, only two are in Oregon and 

include Lebanon State and Grants Pass airports located approximately 85 and 250 nautical miles south 

of HIO, respectively.   

III. MOGAS PROVIDERS AND SUPPLIERS 

Because mogas is somewhat unique within the overall context of aircraft fueling and not presently 

offered at HIO, this assessment sought the experience and insights from several providers of the 

product. For example, the two Oregon airports mentioned above were contacted as were a number of 

other airports offering mogas that are located out-of-state. Among the information gained through 

these interviews and correspondence were the key highlights summarized in Table 1.    

Table 1 
Information Obtained from Airports that Offer Mogas 

Airport (State) General Characteristics Relevant Information 

Anderson (ID) Small GA airport in 
northwest U.S.  

 Mogas = 13% of avgas sales.  
 Fuel sales are down 5% overall in 2014.  

Fayetteville (AR) Medium-sized GA airport 
in central U.S.  

 Mogas = 3% of avgas sales.  

Grants Pass (OR) Oregon GA airport with 
new mogas service.  
 

 Refurbished fuel truck used for storage and 
delivery. 

 Mogas sales started Aug. 2014. Orders 1,000 gal. 
/delivery.  

Lebanon State (OR) Small GA airport with  Dispenses more mogas than avgas (55/45%). 

Year 
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Select 
Fuels 

Phase I 
Testing 

Phase II Testing & Certification Deployment Phase and Development of Avgas Phase-out Plan 



 

5 
 

Airport (State) General Characteristics Relevant Information 

small GA aircraft. Little 
corporate aviation.  

 Non-aviation customers (i.e., boats, antique cars, 
ATVs, etc.) also buy mogas. 

Lee’s Summit (MO) Medium-sized GA airport 
in north-central U.S.  

 Mogas sales increasing with more STC aircraft, 
light sport/experimental and transient aircraft.  

 Mogas = 7% of avgas sales.  
 Use mogas to fuel airport vehicles and equipment. 

Norridgewock (ME) Small GA airport in 
northeast U.S. with little-
to-no corporate aviation. 

 Stores mogas in aboveground tank with self-
service.  

 Mogas = 7% of avgas throughput.  
 Predicts an increase in mogas sales when others 

learn of the availability. 
 Mogas “shelf-life” not as long as avgas. 

Page Field (FL) Medium-sized GA airport 
with flight-school. 

 Sell 1,000 gal./month of mogas from a 1,500 gal. 
tank. 

 Sometimes difficult obtaining mogas.  
 Flight school on-site is largest mogas user. 

Sebring (FL) Medium-sized GA airport 
with aircraft 
manufacturer on-site.  

 Most mogas used for light-sport GA aircraft 
manufactured on-site.  

 Mogas = 25% of all fuel sold (including jet). 

Southern Maine Aviation 
(ME)  

Small GA airport in 
northeast U.S.  

 Mogas = 5% of all fuel sold. 
 Also sells mogas to seaplane customers. 
 3,000 gals. last 6 months.  

Vance Brand Longmont 
(CO)  

Medium-sized airport in 
western U.S.  

 Mogas = 10% of avgas sales.  
 Non-aviation customers also buy mogas. 

Source: KB Environmental Sciences, Inc. 2014 
Airports are listed in alphabetical order.  

The terms “small, medium and large” as applied to airport size are generally relative to HIO. 

From the information summarized in the preceding table, combined with the inter-personal discussions 

between the surveyors and respondents, several findings and observations are potentially useful to the 

assessment of providing mogas at HIO and they include the following (listed in alphabetical order): 

 Airport Comparability to HIO – Because the nationwide 

pool of airports that provide mogas is so small, it is very 

difficult to find any airports currently providing mogas that 

closely compare to HIO in terms of GA aircraft operational 

levels, fleet mix and clientele. In other words, HIO has 

substantially more operations and the overall GA aircraft 

fleet that is more “business-related” than any of the 

airports surveyed. For example, nearby Lebanon State 

Airport is characterized by small GA aircraft operated by 

casual (i.e., “weekend”) flyers. By comparison, HIO serves 

both fixed wing and rotorcraft aircraft representing a diverse range of activities such as pilot 

training, sightseeing, personal flying, agricultural spraying, fractional business jet operations and 

emergency medical services. Over 70 percent of the hours flown by GA aircraft at HIO are for 

business purposes.   

 Mogas Popularity – None of the airports contacted expressed a desire to stop selling mogas or 

any other misgivings over offering the fuel. A few remarked that providing mogas to customers 

HIO Differences 

There are important differences 
between HIO and most other 
airports where mogas is 
provided. The most significant of 
these are the greater number of 
operations and the strong 
business-orientation of the 
airport. 
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that could use it was good for the aviation industry by making flying more affordable. On the 

other hand, some respondents believed that many GA aircraft owners are now quite 

accustomed to using avgas and not very incentivized to use mogas even if it were available.  

 Mogas Sales Outlook – Some respondents predicted that mogas usage could increase if light 

sport aircraft ownership becomes more prevalent and/or as other GA aircraft operators obtain 

STC certification. Others speculated that when knowledge spreads that an airport offers mogas, 

non-based aircraft will fly to the airport to buy the fuel.  

 Mogas Storage and Dispensing – Some airports reported that storing mogas in a truck-tanker 

and selling it by “self-serve” dispensing was a considerable convenience, cost-savings and more 

in alignment with the expectations of a typical mogas user.  

 Mogas Versus Avgas Throughputs – The amounts of mogas throughput compared to avgas 

varies considerably from airport-to-airport. With a low of 3 percent at Fayetteville Airport (AR) 

to a high of 55% at Lebanon State Airport (OR), each airport’s involvement with mogas is 

seemingly unique. For example, Lebanon Airport mogas sales involve a substantial number of 

non-aeronautical users (i.e., boat and antique car owners) as discussed below. However, it is 

likely that the types of based aircraft at an airport plays an important role (see discussion above 

regarding Airport Comparability to HIO).  

 Non-aviation Sales of Mogas – In some cases (i.e., Lebanon State and Lee’s Summit Airports), 

mogas sales are partly attributable to non-aircraft use (i.e., antique cars, airport equipment, 

etc.). This supplemental market would not likely apply to HIO due to security restrictions and the 

availability of non-ethanol-containing fuel at a number of local service stations in the area.  

This information will be reported upon again in Section VI, in 

support of the Findings and Conclusions of this report.  

Additional research was undertaken in support of this 

assessment to ascertain the availability of suppliers of mogas in 

the Hillsboro/Portland area as well as its cost. Again, this was 

achieved from information provided by current mogas sellers, 

phone calls and internet searches. From this, it was determined 

that mogas is available from at least two distributors located 

proximal to HIO: (i.) Sheldon Oil Co. located in Tillamook, OR and 

(ii.) Bretthauer Oil Co. located in Hillsboro, OR. Depending on the volume of fuel delivered, the cost of 

mogas from these suppliers presently ranges from $3.25 to $3.50/gal. It is noteworthy that because of 

their similarities, mogas prices fluctuate closely with automobile gas prices – which are presently at a 

four-year low.  

IV. POTENTIAL FOR MOGAS USE AT HIO 

As a further and case-specific means of assessing the potential use of mogas at HIO, three relevant but 

independent investigations were also conducted of conditions at the airport: (i.) History of Avgas 

Utilization; (ii.) GA Fleet Mogas Utilization Potential; and (iii.) Aircraft Owner/Operator Profiles and 

Preferences. The approaches and outcomes of this research are discussed below.  

Mogas Availability & Price 

Similar to automotive gasoline, 
the price of mogas is presently at 
historic lows and there are 
several suppliers located in OR 
making it competitively priced. 
However, this drop in market 
conditions is expected to be 
temporary.  
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A. History of Avgas Utilization 

The history of 100LL avgas throughput at HIO is considered important to this assessment insofar as it is 

part of the basis for determining how much mogas might be sold if it were offered at the airport. In 

other words, it is considered likely that mogas use at HIO will in large part be attributable to aircraft that 

presently use avgas but would switch to mogas if it were available.  Therefore, the record of 100LL avgas 

sales at HIO for the eight-year period 2006 to 2013 was evaluated and the findings are summarized in 

the Table 2.   

As shown, while the volume of 100LL at HIO moved both upwards and downwards over time, the overall 

trend was a measurable decline, with the final year (i.e., 2013) 15 percent less than the first year (i.e., 

2006).  Overall, the downward trend represented an average decline of about 2.35 percent/year.  For 

comparative purposes and as a check of reasonableness, data for the entire U.S. avgas sales for the past 

30 years (1983 to 2013) were also evaluated. Nationwide, the average annual decline in avgas use over 

that period was found to be a very comparable 2.3 percent/year.7 

Table 2 
Annual Throughput of Avgas (100LL) at HIO 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Source: KB Environmental Sciences, Inc. based on data provided by the Port of Portland. 

For completeness and as a final note on this matter, if the partial-year sales for calendar 2014 (i.e., 

January to September) are extrapolated to a full-year, the annual total will be almost 313,000 gallons - 

an increase over 2013 of approximately 10 percent.  That would be the first positive year-to-year change 

since 2010.  Therefore, as discussed below, the assessment considered this apparent rebound in 

forecasting how much aviation fuel may be sold in future years at HIO.8 

B. HIO-Affiliated GA Fleet Mogas Utilization Potential  

The purpose of this HIO aircraft fleet evaluation was to ascertain the approximate percentage of piston 

aircraft at, and in the vicinity of, the airport that can potentially utilize mogas. To this end, a variety of 

data sources were compiled to produce a listing of aircraft, by Airworthiness Certificate Registration 

Number (i.e., tail number or “N” number), that are: (i.) based at HIO; (ii.) operate locally in the vicinity of 

                                                           
7 U.S. Energy Information Administration, Petroleum & Other Liquids/Aviation Gasoline Retail Sales, release date October 1, 

2014; www.eia.gov/dnav/pet/hist/  
8 An average of the actual sales of avgas at HIO for 2013 and the extrapolated total for 2014 is approximately 297,400 gallons. 

 
Year 

100LL Throughput 
(Gallons/Year) 

% Change 
Year-to-Year 

2006 331,641 -- 

2007 368,210 +11  

2008 428,252 +16  

2009 377,816 -12  

2010 392,567 +4  

2011 345,079 -12  

2012 308,706 -11  

2013 281,923 -9  

Total % Change 2006-13 -15 

Avg. Annual % Change 2006-13  -2.35 
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HIO; or (iii.) have conducted itinerant operations at HIO within the past year. Specific data sources (and 

most recent year of data available) consulted for this analysis include: 

 Oregon Department of Aviation Aircraft Database (2013) 

 FAA Based Aircraft Inventory of HIO (2008) 

 HIO Storage Management Systems Tenant Listing (2014) 

 Tower Park Condo Association Annual Report (2013) 

 Flight Data feed for HIO purchased from Flightaware (2014)  

The FAA Tail Number Registry was then consulted to determine the type (e.g., reciprocating), make (e.g., 

Lycoming), and model (e.g., O-360-A4K) of engine associated with each tail number according to the 

current Airworthiness Certificate. These results were then filtered so as to only include reciprocating, 2-

cycle, 4-cycle and turboshaft engines that can use aviation fuels (i.e., avgas or mogas) rather than Jet A, 

diesel or some other similar fuels.  From this inventory, a listing of 1,121 unique aircraft records was 

generated that met these criteria.  

For each of the above-identified aircraft, the following data sources (in order of preference) were then 

consulted to aid in determining, to the extent possible, if the associated engine could use mogas: 

 Engine manufacturer service bulletins and operating 

manuals 

 FAA Type Certificate Data Sheets (TCDS) 

 Public domain websites 

Notably, engine configuration information necessary to make a 

definitive judgment on fuel compatibility is sometimes 

generalized in the Tail Number Registry, such that a 100-percent 

definitive determination on whether an engine can use mogas is 

sometimes precluded.  That is, engine configuration prefixes 

are usually retained in the registration data (e.g., those that tell whether something is turbocharged, 

opposed, left-turning, etc.), whereas configuration suffixes that provide more information on power 

rating, magneto application, accessories, etc., are often omitted.  These suffixes are important with 

respect to fuel compatibility. For instance, an aircraft equipped with the Lycoming O-540-J3D6 engine 

may simply be listed as having an “O-540 series” engine for the purposes of tail number registration, and 

the “J3D6” suffix is important to determining accepted fuels for that engine. 

Accordingly, the following categorizations (e.g., Yes, Likely, etc.) were applied when making a 

determination of what portion of the 1,121 identified aircraft/engines could use mogas. For ease of 

understanding, relevant examples are also provided as follows: 

HIO Affiliated Aircraft Fleet Mogas Use Categorizations 

 Yes: It is certain based on available information that the specified engine can use mogas. 

Example: One aircraft is registered with a “Lycoming IO-540-D4A5” reciprocating engine. 

Lycoming’s Service Instruction 1070 (SI 1070) specifies that any IO-540-D variant can use 93 AKI 

mogas.  

Sample of HIO Aircraft Fleet 



 

9 
 

 Likely: Engine information is generalized such that it cannot be said with certainty that the 

equipped engine can burn mogas. However, information is available that indicates that a 

majority of engines in that same “family” (i.e., >75 %) can use it. 

Example:  One aircraft is registered with a “Lycoming O-320 series” reciprocating engine. 

According to SI 1070 there are five variants within this family (i.e., O-320-A, -B, -C, -D, or -E) that 

can burn 93 anti-knock index (AKI) mogas; there is one variant that cannot (O-320-H). Because 

83 percent of the engine variants in this family can burn the fuel, it is likely that the listed engine 

is one of them.  

 Maybe: Engine information is generalized such that it cannot be said with certainty that the 

equipped engine can burn mogas. However, information is available that indicates that some 

share of engines in that same “family” (i.e., 75 percent or less) can use it. 

Example: One aircraft is registered with a “Lycoming IO-360 series” reciprocating engine. SI 1070 

indicates that only four of the ten variants within the IO-360 family can use 93 AKI mogas. 

Therefore, the aircraft is categorized as “MAYBE” 

 No: It is certain based on available information that the specified engine can NOT use mogas. 

Example: One aircraft is registered with a “Lycoming VO-360-A” reciprocating engine. 

Lycoming’s Service Instruction 1070 (SI 1070) specifies that this variant cannot burn mogas.  

 Unknown: Sufficient data are unavailable to make a determination. 

For ease of reference, Table 3 presents the results of the HIO aircraft fleet evaluation. As shown, 

approximately 8.5 percent of the 1,121 registrants can definitively use mogas according to available 

information. However, an additional 21.0 percent can also likely use the fuel. In other words, overall, as 

little as 8.5 percent or as much as 29.5 percent of this sampling of evaluated aircraft can currently use 

mogas were it offered at HIO. 

Table 3 
HIO-Affiliated Aircraft Fleet Mogas Utilization Potential 

Mogas Use Category Aircraft Count 
Percent 

Category Cumulative 

Yes 95 8.5 8.5 

Likely 236 21.1 29.5 

Maybe 186 16.6 46.1 

No 508 45.3 91.4 

Unknown 96 8.6 100.0 

Totals 1,121 100.0 -- 

       Source: KB Environmental Sciences, Inc., 2014 

 

C. Aircraft Owner/Operator Profiles and Preferences  

In order to assess pilot disposition toward using mogas at HIO (if it were offered), an eight-question, 

hard-copy, mail-back survey was distributed in 2014 to 5,060 individuals as part of this study.   Entitled 
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the 2014 Pilot Fuel Study, those sent mogas fuel surveys were 

identified from a listing of pilots whose physical address is 

registered to one of 74 cities in Oregon and Washington, 

according to information available from the FAA (circa 2012). 

Each of the eight survey questions falls into one of the four main 

categories described below:  

 General Diagnostics - The three questions within this 

category sought to characterize the sample of 

respondents based on flying habits pertinent to this 

business case assessment, including: where they base 

their aircraft; where they currently purchase their fuel; 

and, most importantly, whether they can currently utilize 

mogas.  

 Focus Questions - Of the respondents indicating that 

they can currently utilize mogas (i.e., the “Focus Group”), 

two additional questions were posed to better define the 

nature of their current ability to use the fuel, and whether or not they’ve actually used it. 

 Willingness to Pay - Price point information was solicited from the respondents, including the 

“Focus Group” above, to help indirectly inform the business case analysis on suitable prices for 

the mogas fuel if it were offered at HIO.  

 Other Feedback - One additional question was added to solicit general information that might 

prove useful to this assessment.  

Of the 5,060 Pilot Survey cards distributed, 315 have responded. For most of the questions described 

above, something less than full responses were returned. However, in the following discussion of survey 

responses, some indication of the non-responses can be inferred.  

A.   General Diagnostics 

As described above, three diagnostic questions were included in the survey to characterize the sample 

of respondents in terms of their flying habits. Responses for each of these three questions are presented 

and discussed below: 

Question 1: Is your aircraft based at HIO? Figure 1 depicts the responses to this question, which indicate  

Yes
22.0%

No
78.0%

Figure 1:
Is your aircraft based at HIO?

Sample Survey Response Card 

Based on 315 
Respondents 
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that 22 percent (or 65) of the respondents who answered the question are currently based at HIO, 

whereas the remaining 78 percent (or 231) are not. The question received only nine non-responses (3 

percent). Overall this question affirms that there is at least some degree of local responsivity in the 

obtained sample.  

Question 2: From whom do you currently purchase 100LL at HIO? 

Roughly 26 percent (or 80) of the respondents who answered this survey question purchase fuel 

from one of the two Hillsboro Airport FBOs (i.e.  Hillsboro Aviation or Aero Air), with the larger share 

of respondents indicating that they buy at Hillsboro Aviation (Figure 2). Of note, a significant share of 

respondents (73.8 percent, or 225) indicate that they currently purchase fuel at another airport 

entirely. Overall, the question received only 12 non-responses (or 3.9 percent of the total responses). 

Additional insight on the “off-airport” fuel purchasing captured within the survey responses is 

detailed on Table 4 below. Where available and applicable, current fuel prices at the airport are 

denoted, as well as whether or not self-service fueling is available.  

Overall, most of the responses identified a “local” airport as the alternative fueling source, although 

airports in California (RDD) and Montana (7S6) were also captured. The top five airports for refueling 

are: Scappoose (SPB), Twin Oaks (7S3), Aurora (UAO), Grove Field (1W1) and Mulino (4S9). Lebanon 

airport, the only airport that offers mogas within this set, is the sixth most frequently used. Nearly 83 

percent of the respondents purchase their fuel where self-service is available, and roughly 62 percent 

of them purchase for less than $5.75 per gallon.  

Also of note, two private airports are identified (OR66 and WA87) albeit with less than one percent 

of the responses each. HIO is also identified within this listing only insofar as a given respondent 

replied that they fuel up at both HIO and another airport.  

Aero Air
5.9%

Hillsboro 
Aviation
20.3%

Another 
Airport
73.8%

Figure 2:
From whom do you currently purchase 100LL at HIO?

Based on 315 
Respondents 
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Anecdotal responses identified on Table 4 largely comprise statements that do not identify an airport 

specifically, voice complaint that HIO prices are too high, or relay that the pilot currently purchases 

premium autogas at an automotive fueling station.  

Table 4 
Reported Fuel Providers to HIO Affiliated Aircraft 

ICAO 
Designation 

Airport Name 

  
% of Replies 

Current Fuel Prices 

100LL  Mogas 

FS SS/PS FS SS/PS 

1W1 Grove Field Airport 5.0 - $5.50  - - 

4S9 Mulino State Airport 5.0 - $5.89  - - 

5S9 Valley View Airport 0.6  * *  *  * 

7S3 Stark's Twin Oaks Airport 14.4 - $5.49  - - 

7S5 Independence State Airport 3.8 - $5.70 - 
$5.75 

- - 

7S6 White Sulphur Springs Airport 0.6 - $5.66  - - 

7S9 Lenhardt Airpark 4.4 - $5.70  - - 

BDN Bend Municipal Airport 1.3 $5.49  $4.99  - - 

DLS Dalles Municipal Airport 0.6 - $5.69  - - 

HIO Portland-Hillsboro Airport 2.5 $6.25 - 
$6.40 

-- - - 

KLS Southwest Washington Regional 
Airport 

1.3 - $5.95  - - 

MMV McMinnville Municipal Airport 1.9 $5.99  $5.84  - - 

ONP Newport Municipal Airport 0.6 $5.99  $5.75  - - 

OR66 Beaver Oaks Airport 0.6  * *  *  *  

PDX Portland International Airport 1.9 $6.21  -- - - 

RDD Redding Municipal Airport 0.6 $6.60  $6.55  - - 

S12 Albany Municipal Airport 0.6 - $5.48  - -- 

S30 Lebanon State Airport 6.3 - $5.60  - $4.70  

S49 Miller Memorial Airpark 0.6  *  * *   * 

SLE McNary Field Airport 0.6 $6.25  $5.75  - - 

SPB Scappoose Industrial Airpark 23.1 - $5.55  - - 

TTD Portland-Troutdale Airport 3.8 $5.80  -- - - 

UAO Aurora State Airport 8.1 $5.87 - 
$6.00 

$5.80 - 
$5.97 

- - 

VUO Pearson Field Airport 4.4 - $6.05  - - 

WA87 Parkside Airport 0.6  * * * *  

-- Anecdotal Responses 6.9 *  *  * *  

Source: KB Environmental Sciences, Inc. 2014. 

-- Not offered; * No information available or not applicable; FS = Full Service; SS = Self Service/Pump Service     

Note: HIO is included in the respondent pool only insofar as a given respondent replied that they fuel at HIO and 

another airport. 
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Question 3: Is your aircraft able to use unleaded gasoline according to your current airworthiness 

certificate? 

Of the 294 responses received to this question (indicating a 3.6 percent nonresponse rate), 36.4 

percent of the respondents (or 107) identified that they are currently able to burn mogas in their 

aircraft (Figure 3). As previously described, these 107 respondents comprise the “Focus Group” of 

potential current mogas users toward which the next set of questions are geared. 

B.  Focus Questions 

Responses to two additional questions presented below were evaluated, with a specific focus on the 

group of 107 respondents that positively indicated that they are able to use mogas based on their 

current airworthiness certificate. Again, these questions focus on better defining their current ability to 

use the fuel, and whether or not they’ve actually used it. 

Question 4: Have you obtained a Supplemental Type Certificate (STC) from the FAA approving 

modifications to the aircraft to utilize unleaded gasoline? 

The intent of this question was to segregate the 107 responses between those pilots that can use 

mogas “straight out of the box” versus those who have made an effort to modify their aircraft to use 

it by way of obtaining an STC. When discounting the non-response rate (8.4 percent, or nine 

responses) the results (Figure 4) show that a slightly larger portion of the respondents (56.1 percent, 

or 55 responses) have obtained an STC than not (43.9 percent, or 43 responses). 

 

Yes
36.4%

No
63.6%

Figure 3:
Is your aircraft able to utilize unleaded gasoline 

according to your current airworthiness certificate?

Based on 315 
Respondents 
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Question 5: If your aircraft is capable of using unleaded gasoline, have you ever actually used it in 

your aircraft? 

This question was designed to differentiate those within the focus group that have a potential 

aversion to using mogas even though their aircraft is certificated to do so. Reasons for this may 

include decreased engine performance, additional engine wear, lack of availability, or even personal 

preference, some of which are denoted in the “Other Feedback” section of the survey.  

Figure 5 demonstrates that, when discounting the three nonresponses (or 2.8 percent), at least some 

portion of the “Focus Group” of 107 pilots able to use mogas do not use it for one reason or another. 

Specifically, 63 percent of the respondents have actually used mogas in their engine whereas 37 

percent have not 

 

 

Yes
63%

No
37%

Figure 5:
If your aircraft is capable of using unleaded gasoline, have 

you ever actually used it in your aircraft?

Yes
56.1%

No
43.9%

Figure 4:
Have you obtained a Supplemental Type Certificate (STC) 
from the FAA approving modifications to the aircraft to 

utilize unleaded gasoline?

Based on 109 
Respondents 

Based on 109 
Respondents 
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C.   Willingness to Pay 

Two questions were included in the survey soliciting respondents to either directly specify (i.e., indicate 

a dollars-per-gallon price point) or indirectly imply (i.e., indicate some price below that which they 

currently pay for their fuel) their willingness to purchase mogas at HIO. Responses to these two 

questions are presented both in terms of the total sample (i.e., 305 respondents) as well as the “Focus 

Group” (i.e., the 107 respondents indicating they can use mogas). Evaluating the results in this way 

prevents the exclusion of participants who cannot use the fuel now, but would do so if it were offered, 

up to and including making modifications to their aircraft to do so.  

Question 6: If an unleaded alternative to 100LL is provided at HIO, please indicate the price point at 

which you would be willing to purchase the fuel. 

When looking at all 186 responses of the 305 (a 39 percent nonresponse rate), 22.4 percent of the 

respondents would not purchase mogas regardless of the price (Figure 6). The greatest level of 

respondents, 35.4 percent would purchase the fuel at the lowest possible price point of $4.00 to 

$4.49 per gallon, and some portion of this group would also purchase the fuel if it were more 

expensive. Over half of the respondents (56.3 percent) would purchase the fuel for $4.99 or less.  

When focusing in on only those who indicated they can currently use mogas (Figure 7), the nonresponse 

rate drops to 10.3 percent, and only 7.3 percent of those responding stated they would not purchase 

fuel at HIO at any price. Nearly 80 percent of those responding would purchase the fuel for $4.99 or less 

at HIO.  

 

$4.00 - $4.49 per 
gallon, 35.4%

$4.50 - $4.99 per 
gallon, 20.9%

$5.00 - $5.49 per 
gallon, 13.0%

$5.50 - $5.99 per 
gallon, 6.8%

$6.00 - $6.49 per 
gallon, 1.5%

I wouldn’t 
purchase this fuel 

at any price, 
22.4%
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Figure 6:
If an unleaded alternative to 100LL is provided at HIO, please 

indicate the price point at which you would be willing to purchase 
the fuel - All Respondents

38.0% unanswered
(119 of 315)
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Question 7: Is there a price per gallon (below the current price you pay for 100LL) that would make 

you willing to purchase the fuel? 

When phrasing the willingness-to-pay question slightly differently, more responses were received 

overall (a 13.4 percent nonresponse rate, or 41 or the 305 sampled). However, a similar level of 

respondents (26 percent) indicated they would not purchase the fuel if offered at HIO regardless of 

the cost savings to them (Figure 8). Roughly 45 percent of the respondents indicated they would 

purchase mogas at HIO if it were a dollar (or more) cheaper than what they pay right now for 100LL. 

$4.00 - $4.49 per 
gallon, 47.6%

$4.50 - $4.99 per 
gallon, 32.3%

$5.00 - $5.49 per 
gallon, 7.3%

$5.50 - $5.99 per 
gallon, 4.8%

$6.00 - $6.49 per 
gallon, 0.8%

I wouldn’t 
purchase this fuel 
at any price, 7.3%
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Figure 7:
If an unleaded alternative to 100LL is provided at HIO, please 

indicate the price point at which you would be willing to purchase 
the fuel - Can Use Mogas Respondents

10.3% unanswered
(11 of 107)

$0.50 less than 
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Figure 8:
Is there a price per gallon (below the current price you pay for 

100LL) that would make you willing to purchase an unleaded fuel?
All Respondents

13.4% unanswered
(41 of 315)
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Finally, Figure 9 represents the survey results for only the 107 respondents that can currently burn 

mogas. Comparable to Question 6, the nonresponse rate decreases (to 6.5 percent unanswered), as 

does the percentage of responses that indicate a refusal to purchase the fuel (7.6 percent). Again, 

most respondents would purchase at a price at least one dollar cheaper than what they pay for avgas 

now.  

 

D.  Other Feedback 

Additional feedback received in response to the survey can be reduced to the following 10 trends or 

themes, some of which are not germane to the research: 

 Current aircraft does not burn the fuel but otherwise willing to use it; 

 Leave well enough alone, and wait for the unleaded avgas transition to culminate; 

 Concerns over flight safety, engine reliability, engine longevity; 

 Conversion is too costly or impossible for older machinery; 

 Short-term storage or infrastructure costs; 

 Assure it does not contain ethanol and/or is certified for use by either FAA or engine 

manufacturers;   

 HIO fuel prices are too high; 

 Bring self-serve to HIO; 

 Consider providing a lead scavenger as a fuel additive to HIO pilots that use 100LL; and 

 Expression of thanks for considering/providing an unleaded option at HIO.   

Additionally, the flight school director of Hillsboro Aero Academy, LLC offered the following specific 

feedback when responding to the survey: 

$0.50 less than 
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$2.00 less than 
the current price 
I pay for 100LL 

per gallon, 21.0%

I wouldn’t 
purchase this fuel 
at any price, 7.6%
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Figure 9:
Is there a price per gallon (below the current price you pay for 

100LL) that would make you willing to purchase an unleaded fuel?
Can Use Mogas Respondents

6.5% unanswered
(7 of 107)
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“Many of our aircraft could use unleaded fuel without modification. There are 

however a few AC in the fleet that cannot use unleaded fuel (R-44, some of the 

Seminoles).…To consider using unleaded fuel as a viable option for the fleet we would 

need to ensure that it is priced at or below our cost for 100LL and that we would have 

ready access to it for getting it into our fleet in a timely manner (via trucks).”               

V. BUSINESS CASE ASSESSMENT FOR MOGAS AT HIO 

This section of the report presents the Business Case Assessment for providing mogas at HIO. This 

analysis was conducted following conventional economic practices based principally upon the expected 

investment and other on-going costs that would be associated with providing the fuel at the airport.  

The central aim was to determine how much sales of mogas would be required to adequately offset the 

costs to establish mogas service at HIO.  

A. Assessment Scenarios and Basic Premises  

For the purposes of this assessment, two separate arrangements (or “scenarios”) were evaluated: (i.) 

the New Vendor for Mogas Sales Approach and (ii.) the Existing FBO Mogas Sales Approach.  In the first 

scenario, an entity presently doing business on the Airport, but not an FBO seller of fuel, would set up 

and operate a separate mogas sales operation (i.e., the “New Vendor”).  In the second scenario, one of 

the existing FBOs would basically set up and operate a mogas sales operation as an addition to their 

present avgas sales activity. 

In either scenario, the costs to put the mogas sales in place and continue them over time would be 

largely the same.  The overall amount of fuel sold (avgas plus mogas) would also be expected to be 

approximately the same in both scenarios.  However, the principal distinction, in terms of the business 

assessment, would be in the revenues available to offset the costs.  This can best be explained by 

referring to Figure 10 below, which illustrates potential mogas sales as part of overall future fuel sales at 

HIO. 

 

 

 

 

 

 

Business Case Scenarios 

Two core scenarios were evaluated for providing mogas at HIO: (i.) the New Vendor 
and (ii) the Existing FBO approaches. For comparative purposes, much of the 
supporting data and underlying assumptions were the same for both as was the 
central objective – to determine what level of mogas sales would adequately offset 
the costs for providing the fuel as an option for those who can use it in their aircraft.  
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Figure 10: 

Mogas Sales as Part of Overall Potential Fuel Sales 

Note:  Figure is not to scale (for illustration purposes only) 
Source: KB Environmenal Sciences, Inc. 2014.  

 

For ease of understanding, the following bullet points are intended to provide interpretation and 

explanation of the main features of the figure:  

 Position “A” - indentifies the amount of 100LL avgas presently sold at HIO, with only 100LL 

offered.  As noted and discussed in Section IV, as a reasonable assumption based on an analysis 

of recent sales and a general year-to-year trend, this volume is approximately 297,400 gals./year 

(average of the last full year of data and extrapolation of present year data).   

 Position “B” - indicates that, if mogas were also offered at HIO, it can be expected that total 

sales of 100LL and mogas would be more than if only 100LL were offered.  The existing data are 

insufficient to predict how much more total sales may be with both fuels offered, as discussed 

further below.  However, it is reasonable to assume that some “new” sales of fuel would occur 

by virtue of the purchase of mogas at HIO by aircraft owners who may presently be purchasing 

mogas elsewhere, but would purchase it at HIO, if it were available there. 

 Positions “C” and “D” - illustrate that, of that new total fuel throughput (“B”), some would be 

100LL and some would be mogas.9   

 Position “E” - represents that portion of the mogas sales (“D”) that would simply be replacing 

avgas sales (e.g., fuel customers at HIO who presently purchase 100LL, but can and would use 

mogas, if it were made available). 

                                                           
9 Research of other airports presently selling both fuels indicate the percent mogas of total sales ranges from 5 percent to 25 

percent, as an average. 
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 Position “F” - represents the “new” or “incremental” sales of mogas over and above those 

mogas sales that would simply be “replacing” 100LL sales (e.g., customers who may come from 

elsewhere to purchase mogas at HIO, if it were available). 

Again, the main disctinction between the two scenarios is that, 

under the New Vendor for Mogas Sales arrangement, the 

revenues available to offset the fuel provider’s costs would be 

those associated with the total mogas sales (i.e., position “D” in 

Figure 10).  The fact that some of those sales would be replacing 

mogas sales lost by the FBOs is an “externality” of this scenario; 

unfortuate for the existing FBOs, but irrelevant to the business 

case for the new vendor.  

By comparison, under the FBO Mogas Sales scenario, only the 

revenues from the incremental mogas sales (i.e., over and above 

the mogas sales that would “replace” or “displace” 100LL sales) 

would be available to offset the costs for providing the fuel.  In 

Figure 10, this is represented at position “F.”  The revenues associated with the “replacement” sales 

(i.e., position “E”) are revenues the FBO would have earned otherwise from 100LL sales.  

Each of the two possible mogas sales scenarios is evaluated below, with assumptions and methods 

discussed for each.  Results for the two scenarios are preseted and discussed at the end of this section.  

B.    New Vender for Mogas Sales Approach (Scenario No. 1) 

Under this scenario, mogas would be offered for sale at HIO by a new (non-FBO) entity that presently 

does business—but does not offer fuel—at the airport.  Importantly, further analysis would be required 

to determine if this scenario is possible at HIO considering the Airport Minimum Standards for this 

airport. For example, the FAA requires minimum standards that dictate the following: 

 Ensure safe and efficient operation of the airport,  

 Do not convey or protect an exclusive right to any operator, and 

 Maintain compliance with Federal Grant Assurances. 

Presently, only FBOs can provide fuel at HIO under HIO’s minimum standards.   The standards establish 

the minimum requirements for fuel storage capacity, environmental protection, liability insurance, and 

conformance with the Airport Master Plan.  

Moreover, conformance with these minimum standards is necessary for the Port to maintain 

compliance with federal grant requirements.  Currently the majority of federal funding for airports 

comes from the Federal Aviation Administration’s (FAA) Airport Improvement Program (AIP). The AIP is 

designed to provide funds for planning and development at public-use airports. As part of receiving 

funds through the AIP program, the Port is required to provide grant assurances. Of the grant 

assurances, two are of particular importance to the issue of minimum standards: non-economic 

discrimination and non-exclusive rights.  These two grant assurances are intended to ensure that 

airports receiving federal funds are operated in a manner that creates a level playing field for similarly 

“Key” Elements of the HIO 
Mogas Business Plan 

There are two facets of the plan 
to offer mogas at HIO that are 
“key” to its assessment: (i.) the 
majority of mogas sales are 
expected to displace what 
otherwise would be 100LL sales 
and (ii.) there will likely be an 
“incremental” increase in total 
avgas/mogas sales due to its 
availability.  
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situated companies and/or individuals wishing to provide commercial aeronautical services to the 

public.   

1. Overall Framework 

The business case assessment for this concept used a model that compares the revenue-earning 

potential from the sale of mogas at HIO against the initial investment costs to implement the selling of 

mogas, plus the operating and maintenance (O&M) costs to continue the business activity over a 

specified period of time.  

Business Case Model 

The following equation represents the parameters that were used in the model employed for this 

analysis: 

BP = (PV)R   ̶ (PV)I + (PV)O&M    ̶ (PV)S 

Where: 

BP = Dollar value of the Business Potential of the activity that would be earned over the 

analysis period; may be positive (profit) or negative (loss) value. 

(PV)R = Present value of the stream of gross Revenue that would be earned from the 

business activity over the period of the analysis. 

(PV)I = Present value of the initial Investment costs to put the business activity into place 

and the continued Investment in product (i.e., mogas) required in each year.  

(PV)O&M = Present value of the stream of Operating and Maintenance costs that would be 

required to allow the business activity to continue uninterrupted for the analysis 

period. 

(PV)S = Present value of the Salvage value of any equipment or infrastructure at the end of 

the analysis period; also sometimes referred to as “residual value.” 

Outputs of the model—in addition to the basic positive or negative BP discussed above—include an 

internal rate of return (IRR) and a “payback period” (i.e., that year of the analysis period at which the 

stream of revenues, minus the stream of O/M costs, off-sets the initial investment costs to the extent 

that BP changes from a negative to a positive value). 

2. Time Period of the Analysis 

In both scenarios evaluated, it was assumed that 2016 would be 

the first full year of mogas availability at HIO.  This hypothetical 

schedule would allow the year 2015 for the budgeting, 

planning/design, and construction of the infrastructure required 

to provide mogas - should it be decided to provide the fuel at 

the airport. 

The length of the time of the analysis was assumed to be from 

2015 through 2026.  This is based on the assumption that 

mogas sales would be continued until the time of general 

Mogas Era Expectancy at HIO 

If mogas were available at HIO 
by 2016 - it could remain a fuel 
option for at least 10 years as 
the new no-lead replacement 
fuel is developed, tested and 
deployed and the phase-out of 
100LL ensues.  
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phase-out of 100LL avgas, at which time a new unleaded aviation fuel will have been certified for fleet-

wide use.  As noted above in Section II, the FAA’s present schedule for development, testing, and 

certifying a no-lead replacement fuel continues to near the end of year 2018.  Following that would be a 

deployment phase for the new fuel and phase-out period for 100LL, for which the duration is expected 

to last until mid-2024.  However, for this assessment, another 2½ years was conservatively added to the 

mid-2024 date to reach the 2026 timeframe.  

It is quite possible that there still may be a market for mogas sales even after the replacement fuel is 

deployed for fleet-wide use, but it is not considered reasonable in this assessment to speculate what 

part of the aviation fuel market mogas could represent once the replacement fuel is deployed and 

assimilated.   In the HIO case, and until 100LL is phased out, the assessment assumed the mogas market 

share based on real historic data from locations were mogas is regularly sold in competition with 100LL.  

In addition, the HIO “Pilot Survey” summarized in Section IV gives an indication of what the mogas 

market share may be at HIO (see discussion of “Revenues” below). 

3. Discount Rate 

The discount rate is the analytical tool that allows revenues and costs in future years to be converted to 

values at a single point in time, usually the present.  It is recognition that there is a “time value of 

money” and that funds spent or earned in future years have less value than the same amount in the 

present day.  The discount rate also typically includes a consideration of the riskiness or uncertainty of 

the undertaking.  In this case, two discount rates were tested—7 percent and 10 percent—in order to 

measure the sensitivity of that assumption.  

Revenues (R) 

Simply stated, this model component is an estimate of how much annual gross revenue the seller of 

mogas at HIO could expect to earn in each of the analysis years.   This value is calculated as the 

anticipated number of gallons of mogas that would be sold, times the sales price that would be charged. 

As mentioned above, existing data are insufficient to make a prediction as to how much mogas could be 

sold at HIO, if it were offered.  As summarized above, the study did collect mogas sales data from other 

airports where it is offered in addition to 100LL.  However, none of those airports compare sufficiently 

well to HIO that conclusions may be drawn from their experience.  An analysis of the aircraft fleet 

affiliated with HIO indicated that more than one-fourth could “likely” use mogas, but there is no 

indication as to how much fuel that portion of the fleet uses overall.  The 2014 Pilot Fuel Survey 

produced “yes” or “no” answers as to whether pilots would (or could) use mogas, but no data relative to 

the amount of fuel used was collected. 

Based on the lack of sufficient data for predicting mogas sales, it was determined that the study should 

test different levels(s) of mogas sales to determine what would “bracket” positive and negative business 

results.  The assumptions tested in this regard are discussed further below. 

Mogas as a Percentage of Avgas 

As mentioned above, at airports currently selling mogas in addition to 100LL, the data vary widely as to 

the amount of mogas as a percent of overall piston-engine fuel sales.  For the present study, it was 

determined to test 5 percent, 10 percent, and 15 percent, to determine what level of overall sales would 
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be required to offset the costs of offering mogas as an option.  The low end of this range agrees 

generally with the lowest data from airports presently offering mogas.  The high end of the range is well 

below the highest data from other airports (see Table 1). Therefore, these assumptions are 

appropriately conservative for the present study. 

Mogas Throughput 

Next, an assumption was required as to what would be the overall total gallons of piston-engine aviation 

fuel sold at HIO (of which mogas sales would be assumed 5, 10, or 15 percent, as discussed above).  For 

that assumption, the analysis looked at the recent history and trends at HIO, as summarized in Section 

IV.  Also considered in this assumption were long-term trend data for total U.S. aviation fuel sales.  

Significantly, the 7-year trend at HIO and the 30-year trend nation-wide agree to within a decimal of a 

percent.  They reveal that the total number of gallons of avgas sold has trended downward on average 

about 2.3 percent per year.   

One approach to forecast the total amount of aviation fuel that may be sold at HIO in the first analysis 

year would be to simply use the last full year’s data (year 2013).  However, that may somewhat 

understate the potential for aviation fuel sales at HIO.  As discussed in Section IV, partial data for 2014 

indicates there will be an approximate 10 percent increase in gallons sold during 2014 over 2013. As a 

reasonable compromise, the assessment used an average of the 2013 (last full year) total gallons sold 

and the projected 2014 gallons sold, the result being approximately 297,400 gallons/year.  

 It was also assumed that, with the addition of mogas, total sales (i.e., 100LL + mogas) would increase by 

a modest 5 percent.  Once again, this assumption was made for the sake of testing, not as a prediction 

or projection.  The result was an assumption that the first full year’s overall fuel sales would be 

approximately 312,000 gallons.  For each succeeding year, the 

study assumed the total gallons sold would go down following the -

2.3 percent/year trend, as noted above. 

Mogas Price 

While the analysis assumed the number of gallons of mogas sold 

would decline over the analysis period, the other important 

component of “Revenues”—price charged for the mogas—was 

assumed to go up year-to-year, also following historic trends.  Data 

from the U.S. Energy Information Administration reveals the 

national average yearly increase in the price per gallon of avgas 

sold has substantially outpaced and more than offset the decline in total gallons sold.  In fact, the 30-

year national trend in aviation gasoline price increase has averaged about 3.9 percent/year, the result 

being that 1.5 times the revenues were earned on sales of one-half the amount of fuel, comparing year 

2013 to 1983.10  

For this assessment, it was assumed the first-year price charged for mogas would be $4.99/gallon.  That 

would include the estimated cost to purchase the product from the supplier (the base price), plus a 

markup for operating margin and profit, and including the fuel flowage fee of $0.0834/per gallon.  For 

                                                           
10 U.S. Energy Information Administration, Petroleum & Other Liquids/Aviation Gasoline Retail Sales, October 1, 2014. 

Expected Mogas Price at HIO 

Despite the current low 
wholesale cost of mogas, the 
research for this assessment 
indicates that the first-year price 
of $4.99/gal. (inclusive of 
markup, profit pumpage fee, 
etc.) is reasonable with an 
annual 3.9% annual escalation. 
rate.  
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the remaining years of the analysis, it was assumed the base price would increase following historic 

trends at 3.9 percent/year but that the Port’s fuel flowage fee would remain the same.  Finally, it is 

worth noting that this $4.99/gallon price for mogas is lower than the average prices charged for 100LL 

by FBOs anywhere in the U.S. during October 2014.11  

4. Investment Costs (I) 

This model component has two parts: (i) the estimated “up-front” costs to put into place the 

infrastructure for storing and dispensing mogas at HIO and (ii) the continued investment in purchasing 

the mogas from a supplier.  The initial costs would be limited to the first year of the analysis period 

when the investment would be made in the equipment and infrastructure to start up mogas sales.    

For determining the “up-front” costs, the assessment assumed a scenario under which a self-serve 

station would be installed, whereby customers could taxi up and dispense their own mogas.  This, would 

be similar to the mogas dispensing operation at Lebanon and other airports.  It was also assumed that 

the infrastructure required to accomplish this may include the following:  

Infrastructure & Equipment Needs 

 Storage tank, including containment and safety features as required by law/permits. 

 Piping and pumping equipment sufficient to get the fuel from the storage tank to the aircraft or 

truck. 

 Retail pump station for dispensing, including safety features as required by regulation, credit 

card hardware/software, etc. 

 Signing/pavement markings to direct aircraft traffic, if needed. 

 Phone station for self-serve customers to contact HIO representative if trouble is encountered. 

 Surveillance camera(s) tied to whatever security system HIO has in operation. 

An estimate of the cost to install and start-up the mogas sales activity is approximately $80,000, based 

on independent estimates from three industry sources.  To be conservative, this study assumed the 

overall start-up costs would be $100,000.  

The second part of the Investment (I) component is the on-going investment required to purchase the 

mogas product for resale.  To determine an appropriate assumption for this investment cost, the 

research considered mogas supply sources presently offering the product in Oregon.  In addition to 

helping determine a reasonable assumption for cost of the product, the contact with suppliers also 

helped to establish the availability of the product and to identify any issues associated with handling it.  

From this research, it was assumed the first year cost to purchase the product from the supplier(s) 

would be $4.00/gallon.12  As discussed above in the discussion of “Revenues (R),” it was assumed the 

                                                           
11 AirNav.com, Fuel Price Report (Summary of Fuel Prices at 3,588 FBOs Nationwide), October 2014. 
12 It should be noted that, at the time of publishing of this assessment, fuel prices are at an all-time low.  The prices quoted in 

the recent contact with suppliers were somewhat lower than the $4.00/gallon assumption.  However, it is expected the present 
record-low prices will quickly adjust to a more normal level and the assessment took this into consideration in establishing the 
$4.00/gallon assumption.  A supplier in Oregon advised that the $4.00/gallon level was his expectation as to the highest level 
that mogas wholesale prices may reach in the near-term.  Therefore, the $4.00/gallon assumption for this analysis represents 
an appropriately conservative approach. 
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price/gallon would increase in each succeeding year by approximately 3.9 percent, following the 30-year 

national trend in aviation gasoline costs. 

5. Operation and Maintenance Costs (O&M) 

This component of the model includes those costs for routine and periodic maintenance of the mogas-

storage/dispensing equipment and infrastructure necessary to allow continuation of the activity, as well 

as the on-going operations costs.  For the maintenance cost 

assumption, the assessment relied upon information from 

industry sources who provided estimates of costs for fuel filter 

and miscellaneous equipment replacements of $800 - $1,100 per 

year.  

For on-going operations costs, it was assumed there would be the 

staff cost associated with attending to the “new” business activity 

of fuel sales.  It was assumed the new vendor would cover this 

with part of the time of an existing staff (i.e., it would not require hiring new staff).  It was further 

assumed this staff cost would be about $13,000/year, based on the expectation of approximately 1/3 

time for a mid-wage staff, including minimal overhead.  As noted at the outset of the discussion of this 

scenario, it was assumed the “new vendor” would be an entity presently offering other services on the 

airport, but not fuel sales.  By adding fuel sales, there would be some requirement for that vendor’s 

existing staff to devote to the fuel business, even if it were self-serve (e.g., delivery acceptance, testing, 

equipment maintenance, etc.). 

Another component of operating costs would be the $0.0834/gallon “fuel flowage fee” paid to the Port.  

In each analysis year, that fee is simply multiplied times the number of gallons assumed sold in that year 

to determine this cost.  Other items of lesser cost in this category include finance costs, insurance 

premiums, business license fees, permit fees and other miscellaneous administrative costs and 

contingencies, which were assumed to cumulatively total approximately $5,000/year. 

6. Salvage Value (S) 

Often, as is the case with this assessment, some part(s) of the up-front investment costs will be for 

equipment or infrastructure that will have a useful life expectancy that extends beyond the end of the 

analysis period.  As an example, a fuel storage tank is generally expected to have a useful life of 

approximately 30 years, with proper care and maintenance.  If such a tank were installed and used to 

store mogas for the 12-year period of this analysis, it would have additional useful life at the end of that 

time.  It could, for example, be converted to store whatever no-lead fuel is deployed for fleet-wide use 

after the completion of the on-going FAA leaded-fuel replacement program. 

This item is also sometimes referred to as “residual” value and is usually calculated based on the 

remaining useful life as a portion of the total useful life, multiplied times the initial investment cost.  The 

resulting value is placed in the final year of the analysis period and discounted to present value, with the 

useful life expectancy of the equipment determined from coordination with on-going users of similar 

equipment and manufacturers’ data. 

 

Expected O&M Costs for Mogas 

O&M costs include periodic 
replacement of tank system 
parts, insurance, permit fees and 
other contingencies. Also 
included are manpower costs to 
operate and maintain the system 
on a part-time basis.   
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B.   FBO Mogas Sales Approach (Scenario No. 2) 

Under this scenario, mogas would be offerd for sale by an 

existing FBO that is, at present, offering 100LL as piston engine 

fuel at HIO.  Importantly, this arrangment is consistent with the 

Port’s Minimum Standards that only FBOs are allowed to sell 

retail aviation fuels at the airport.  

1. Overall Framework 

For this analysis, it is anticipated that if an FBO were to begin 

offering mogas in addition to 100LL, some of the mogas buyers 

would be customers who previously or otherwise would 

purchase 100LL—but if mogas were available, they would 

purchase it instead.  In other words, these sales would 

essentially be mogas sales that would merely “replace” what 

otherwise would have been 100LL sales for the FBO.   

However, based upon feedback from other airports that offer 

mogas, it is also expected that there would be some incremental mogas sales “over-and-above” the 

sales that would simply replace 100LL sales.  In other words, these would be customers who may be 

purchasing mogas elsewhere and instead would now purchase it at HIO because it is available, closer, or 

more convenient for some other reason(s).13 

Importantly, under this  concept, it is the revenues from the “incremental” mogas sales that can be used 

in the business assessment to offset the costs of offering and sustaining the sale of mogas at HIO by the 

FBO (see previous discussion and Figure 10). 

2. Assessment Details 

For this scenario, two assumptions were tested for the “incremental” increase in overall fuel sales that 

would result with the addition of mogas sales.  While, as a practical matter, it is almost certain that 

some incremental increase would occur with the offer of the mogas product, there is a lack of hard 

evidence to place a value on it.  For this study, the levels tested were 5 percent and 10 percent 

“incremental” sales.  The 5 percent assumption would equate to approximately  15,600 gallons of mogas 

sold to “new” or “incremental” fuel customers per year, or an average 1,300 gallons per month.  Of 

course, the 10 percent “incremental” sales assumption would represent twice that level of 

“incremental” fuel sales. 

For the purposes of this business case assessment scenario, assumptions were much the same as used in 

Scenario 1.  They are summarized below: 

Scenario No. 2 Conditions & Assumptions 

 Time Period – An 12-year analysis period from 2015 through 2026 was assumed, with 

implementation and commissioning occurring during 2015, the first full year of mogas sales 

                                                           
13 Other reasons could include (but may not be limited to) aircraft owners/operators that resume flying because the fuel is 

more affordable and the emerging use of lightweight sport aircraft.  

Scenario No. 2: Existing FBO 

This scenario is presently 
consistent with the Port’s 
Minimum Standards for fuel 
sales at HIO and is based on 
many of the same conditions 
analyzed under Scenario No. 1 
(New Vendor). The other main 
differences are that only 
revenues from “incremental” 
sales of mogas can be used to 
offset the costs and that no 
additional staff are anticipated 
under this arrangement.  
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being 2016, and sales continuing until the anticipated phase-out of 100LL and its replacement 

with a new no-lead fuel in 2026. 

 Mogas Purchase Price - A first year mogas purchase price of $4.00/gallon from a local supplier 

(based on recent discussion and correspondence with Oregon suppliers of mogas). 

 Mogas Sales Price - First year sales price of $4.99/gallon to end user. 

 Sales Trend - Total gallons/sold/year will go down following 30-year national trend at -2.3 

percent/year. 

 Price Trend - Price per gallon will go up following 30-year national trend at 3.9 percent/year. 

 Fuel Flowage Fee - Based on existing conditions, a fee of $0.0834/gal. is assumed. 

 Initial Invenstment Costs - Initial investment costs for installing mogas tank, piping, pump, 

safety/security, card reader, etc. = approxiately $100,000. 

 Facility Life Expectancy - Tank life expectancy will be 30 years (per industry sources). 

 Regulatory Fees  - $400 initial tank registration and $135 for renewal each following year (per 

Oregon Dept. of Environmental Quality). 

 O&M Costs - Routine maintenance costs for filters, hose replacements, etc. = $700/year average 

(per industry sources). Insurance and miscellaneous operations costs = $5,000/year.  Since 

existing FBOs already have staff engaged in fuel sales, it was assumed no new staff costs would 

be incurred with the addition of mogas. 

C.  Business Assessment Outcomes 

The business case assessments performed for the two scenarios described above are summarized and 

discussed in this section. For ease in understanding the results, three indices of potential effectiveness 

are presented for each scenario:  (i.) Business Potential (BP), (ii.) Payback Period, and (iii.) Internal Rate 

of Return.  The following explains each of these indices, which were also briefly discussed in Section V.  

Business Case Indices 

 Business Potential (BP) – This is the sum of the present value of the stream of year-to-year 

positive (or negative) earnings (or losses) for that scenario for the 12-year analysis period. 

 Payback Period – This is that year of the analysis in which “BP” changes from a negative to a 

positive value and represents the point in time where initial investments have been recouped 

and revenues are continuing to exceed operation and maintenance costs.  For those scenarios 

showing a 12-year Payback Period, the final payback was due to the “Salvage Value” being 

added at the end of the analysis (see discussion of 

“Salvage Value” in Section V).  

 Internal Rate of Return – This is a measure of the 

average annual return on investment represented by 

revenues, minus costs.  By definition, the internal rate 

of return is that discount rate at which the present 

value of revenues would be exactly level with the 

present value of costs at the end of the analysis. 

HIO Mogas Business Case Results 

The testing of different 
assumptions in this analysis allows 
“bracketing” the levels of mogas 
sales that would be required to 
achieve positive business results 
for either the New Vendor or the 
Existing FBO options. 
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These results are presented in Table 5 below and discussed as follows:  

Business Case Results 

 Scenario 1: New Vendor for Mogas Sales – Under this arrangement, if mogas sales were limited 

to only 5 percent of overall total piston-engine fuel sales, the business potential (BP) value 

would not become positive during the analysis period, at either discount rate tested.  At the 10 

percent level of total sales, the arrangement would marginally “break even” at the 7 percent 

discount rate, but not at the 10 percent rate.  If mogas sales could reach the 15 percent level of 

total fuel sales, the analysis shows a modest positive result, with a payback period of 6-7 years, 

depending on discount rate, and an internal rate of return of 24 percent. 

 Scenario 2:  Existing FBO Mogas Sales – Under this arrangement, if the “incremental” mogas 

sales would only reach the level of 5 percent of total sales, the business activity would not have 

a positive result, almost breaking even at the 7 percent discount rate, but not at the 10 percent 

discount rate.  If the “incremental” mogas sales were to reach the 10 percent level, the FBO 

Mogas Sales scenario would show modestly positive results, with a payback period of 6-7 years, 

depending on the discount rate, and a rate of return of 25 percent. 

Table 5: 

Business Case Assessment - Summary of Results 
 

Scenario 1:  New Vendor for Mogas Sales 

Index of 
Effectiveness 

Discount 
Rate 

Mogas = 5% of 
Total Fuel Sales 

Mogas = 10% of 
Total Fuel Sales 

Mogas = 15% of 
Total Fuel Sales 

 

Business Potential 
(BP) 

7% ( $102,203 ) $5,098 $112,400 
10% ( $101,508 ) ( $11,532 ) $ 78,444 

 

Payback Period 
7% none 12 years 6 years 

10% none none 7 years 

 

Internal Rate of 
Return 

-- 
( 11 % ) 8 % 24 % 

Scenario 2:  Existing FBO Mogas Sales 

Index of 
Effectiveness 

Discount 
Rate 

“Incremental” Mogas Sales = 5% “Incremental” Mogas Sales = 10% 

    

Business Potential 
(BP) 

7% ( $515 ) $117,104 

10% ( $16,398) $ 82,230 

 

Payback Period 
7% none 6 years 

10% none 7 years 

 

Internal Rate of 
Return 

-- 
7 % 25 % 

 

Source: KB Environmental Sciences, Inc. 2014. 
Notes:  See the Appendix for the Business Case Assessment back-up information and data.  
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E. Qualifying Statements 

As a final note to the Business Case Assessment, it should be noted that this analysis deals with one of 

the most variable and hard-to-predict consumer items in our economy - fuel.  Few other commodities 

experience the price variability, supply-demand changes, and sensitivity to national and global events as 

do petroleum products. 

This assessment considered short- and long-term trends, research of the aircraft fleet affiliated with 

HIO, pilot survey responses, on-going government research and development, actual experience at 

other airports, and other sources to arrive at a reasonable set of assumptions to test.  At the same time, 

it must be realized that unforeseen events, occurrences and/or opportunities could have substantial 

changing effects on some of these important inputs to the assessment.  While not meant to be all-

inclusive, the following listing is indicative of the types of conditions that remain unaccounted for with 

assessments such as this. 

Potential Uncertainties & Enhancements 

 Fuel Availability & Costs - Overall petroleum product availability could be upset or interrupted 

by international events. Conversely, petroleum availability could be somewhat enhanced by 

increased U.S. production. Whatever substantial changes could occur in petroleum availability 

would have an upward or downward effect on petroleum prices, followed usually be changes in 

demand. 

 Time Period - The time period of the analysis is based on the current FAA schedule for 

development of a replacement no-lead fuel for 100LL.  If that schedule should not hold, and the 

deployment of the new fuel should be delayed, there would be a longer time period for the 

mogas marketability. 

 Cooperative Features - Investment costs assumed in the assessment for the set-up of mogas 

sales at HIO may be improved upon, reducing the up-front costs that must be offset by sales.  

Such examples may include (but are not necessarily limited to) the following:  

 Assistance from fuel suppliers by way of providing fuel storage/dispensing equipment 

(one Oregon fuel supplier has indicated possible interest in such an arrangement). 

 Use of existing storage tanks at HIO that are presently unused or available for 

repurposing.  

 Use of small (i.e., less than 5,000 gallons) mobile storage tanks. 

 A temporary (or “trial”) arrangement whereby mogas is offered on an experimental 

arrangement to ascertain the attractiveness and viability of offering this fuel on a more 

permanent basis.  

 Reduction of Lead Emissions – Depending on the amount of mogas used as an alternative to 

100LL, the reduction in lead emissions could range from 0.05 to 0.1 tons/year associated with 

aircraft that purchase the fuel at HIO. However, this reduction would occur throughout the 

entire flight and not necessarily be confined to the area around the airport.  
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HIO Airport 

VI.     CONCLUSIONS & RECOMMENDATIONS 

This assessment has been performed to evaluate the 

business potential of offering mogas in addition to 100LL 

avgas at HIO.  At its simplest, the assessment aimed to 

determine what level of mogas sales would be required to 

offset the costs to offer mogas at HIO. Based upon the 

outcomes of this assessment, the following essential findings 

are noteworthy: 

 Avgas Replacement Fuel - The FAA has established a 

program and performance metric to make available by 2018 an unleaded replacement fuel for 

leaded aviation gasoline that is usable by most GA aircraft. Following that milestone, a 

deployment period for the new fuel and phase-out period for the leaded fuels would likely 

extend to 2024 (10 years from now) at the earliest.  

 Mogas Use - Although mogas has been available since the early 1980s, it is still a “niche” fuel as 

only 120 airports nationwide (i.e., less than one percent) presently offer it for sale. Of these, 

only two are in Oregon (Lebanon and Grants Pass).   

 Mogas Versus Avgas – The amount of mogas throughput compared to avgas varies considerably 

from airport-to-airport with a range of 3 to 55 percent, with the high end of the range being an 

airport that also sells mogas to non-aviation users.   

 HIO Fleet Characteristics  - Few, if any, of the airports that offer mogas compare closely to HIO 

in terms of GA aircraft operational levels, fleet mix and cliental. In other words, HIO has 

substantially more operations and the overall GA aircraft fleet that is more “business-related” 

than any of the other airports. 

 Mogas Availability - Mogas is available from at least three wholesale distributors located 

proximal to HIO. Depending on the volume of fuel delivered, the cost of mogas from these 

suppliers presently ranges from $3.25 to $3.50/gal. - which are presently at a four-year low.  

 Potential Mogas Use and Price at HIO – According to an assessment of the GA aircraft that are 

affiliated with HIO, as little as 8.5 percent or as much as 29.5 percent of this sampling of 

evaluated aircraft can currently use mogas were it offered at HIO. Nearly 80 percent of those 

responding would purchase the fuel for $4.99 or less at HIO.  

 Business Case Assessment - In order for the addition of mogas sales at HIO to be a modestly-

positive business proposition, a “new vendor” would have to achieve mogas sales levels 

approaching 15 percent of all piston-engine fuel sales.  If an existing FBO were to add mogas 

sales in addition to on-going 100LL sales, an “increment” of new total fuel sales between 5 

percent and 10 percent would be required to make the undertaking profitable. 

It is recommended that the information and data contained in this report be considered when 

evaluating the feasibility of providing mogas at HIO in addition to the other fuels that are presently offer 

at the airport.  

[End of Report] 
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DISCLAIMER  

This report was designed and prepared in good faith to aid in the feasibility and business case 

assessments of providing mogas at HIO in addition to the other fuels that are currently provided at 

the airport. Nothing in this report should be used or relied upon regarding the actual use of any type 

of aviation fuel in aircraft or other forms of conveyance as it pertains to engine mechanics, the 

environment or pilot/public safety.  

  

http://www.eia.gov/dnav/pet/hist/
http://www.airnav.com/fuel/report
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SCENARIO:  New Vendor for Mogas Sales (Mogas = 5% of Overall Sales) - 7% Discount Rate  (Page 1 - Summary)

Assumptions:

0.07

312,000 gallons

0.05 as part of total

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

13,000 $/year (1/3 time mid-level, plus O/H)

1.025 /year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9346 100,000 400 (93,832)

2 2016 0.8734 77,844 62,400 19,736 (3,749) (97,581)

3 2017 0.8163 79,013 63,337 20,831 (4,208) (101,789)

4 2018 0.7629 80,199 64,287 20,335 (3,375) (105,164)

5 2019 0.7130 81,403 65,253 21,448 (3,778) (108,942)

6 2020 0.6663 82,625 66,232 20,970 (3,051) (111,992)

7 2021 0.6227 83,865 67,226 22,102 (3,402) (115,395)

8 2022 0.5820 85,124 68,235 21,643 (2,767) (118,162)

9 2023 0.5439 86,402 69,260 22,794 (3,075) (121,237)

10 2024 0.5083 87,699 70,299 22,355 (2,519) (123,756)

11 2025 0.4751 89,015 71,355 23,526 (2,787) (126,543)

12 2026 0.4440 90,351 72,426 23,108 60,000 24,340 (102,203)

NOTE:    BP = (PV)R - ((PV)I + (PV)O&M - (PV)S) IRR= -11.34%

Tank Permit Yr. 1:

Discount Rate:

2016 100LL + Mogas:

2016 Mogas Sales:

Yrly. Sales Decline:

Supplier Price/gal:

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

All Values Expressed as $US

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

1st Year Staff Costs:

Staff $ Yrly. Increase:



 

 
 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 5% of Overall Sales) - 7% Discount Rate  (Page 2 - Backup) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revenues (R)

Year # Year Mogas Sold  (gals) Sales Price/gal Revenues

1 2015

2 2016 15,600 4.99 77,844

3 2017 15,243 5.18 79,013

4 2018 14,894 5.38 80,199

5 2019 14,553 5.59 81,403

6 2020 14,219 5.81 82,625

7 2021 13,894 6.04 83,865

8 2022 13,576 6.27 85,124

9 2023 13,265 6.51 86,402

10 2024 12,961 6.77 87,699

11 2025 12,664 7.03 89,015

12 2026 12,374 7.30 90,351

Investment Costs (I)

Year # Year Tank / Pump / etc. Mogas Sold (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 15,600 4.00 62,400

3 2017 15,243 4.16 63,337

4 2018 14,894 4.32 64,287

5 2019 14,553 4.48 65,253

6 2020 14,219 4.66 66,232

7 2021 13,894 4.84 67,226

8 2022 13,576 5.03 68,235

9 2023 13,265 5.22 69,260

10 2024 12,961 5.42 70,299

11 2025 12,664 5.63 71,355

12 2026 12,374 5.85 72,426

Operations & Maintenance Costs (O&M)

Year # Year Mogas Sold (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) Staff Costs ($) TOTAL O&M ($)

1 2015 400 400

2 2016 15,600 0.0834 135 300 5,000 13,000 19,736

3 2017 15,243 0.0834 135 300 800 5,000 13,325 20,831

4 2018 14,894 0.0834 135 300 5,000 13,658 20,335

5 2019 14,553 0.0834 135 300 800 5,000 14,000 21,448

6 2020 14,219 0.0834 135 300 5,000 14,350 20,970

7 2021 13,894 0.0834 135 300 800 5,000 14,708 22,102

8 2022 13,576 0.0834 135 300 5,000 15,076 21,643

9 2023 13,265 0.0834 135 300 800 5,000 15,453 22,794

10 2024 12,961 0.0834 135 300 5,000 15,839 22,355

11 2025 12,664 0.0834 135 300 800 5,000 16,235 23,526

12 2026 12,374 0.0834 135 300 5,000 16,641 23,108



 

 
 

 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 5% of Overall Sales) - 10% Discount Rate  (Page 1 - Summary)

Assumptions:

0.10

312,000 gallons

0.05 as part of total

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

13,000 $/year (1/3 time mid-level, plus O/H)

1.025 /year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9091 100,000 400 (91,273)

2 2016 0.8264 77,844 62,400 19,736 (3,547) (94,820)

3 2017 0.7513 79,013 63,337 20,831 (3,873) (98,693)

4 2018 0.6830 80,199 64,287 20,335 (3,022) (101,715)

5 2019 0.6209 81,403 65,253 21,448 (3,290) (105,005)

6 2020 0.5645 82,625 66,232 20,970 (2,584) (107,589)

7 2021 0.5132 83,865 67,226 22,102 (2,804) (110,393)

8 2022 0.4665 85,124 68,235 21,643 (2,218) (112,611)

9 2023 0.4241 86,402 69,260 22,794 (2,397) (115,008)

10 2024 0.3855 87,699 70,299 22,355 (1,911) (116,919)

11 2025 0.3505 89,015 71,355 23,526 (2,056) (118,975)

12 2026 0.3186 90,351 72,426 23,108 60,000 17,466 (101,508)

NOTE:    BP = (PV)R - ((PV)I + (PV)O&M - (PV)S) IRR= -11.34%

Tank Permit Yr. 1:

Discount Rate:

2016 100LL + Mogas:

2016 Mogas Sales:

Yrly. Sales Decline:

Supplier Price/gal:

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

All Values Expressed as $US

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

1st Year Staff Costs:

Staff $ Yrly. Increase:



 

 
 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 5% of Overall Sales) - 10% Discount Rate  (Page 2 - Backup) 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revenues (R)

Year # Year Mogas Sold  (gals) Sales Price/gal Revenues

1 2015

2 2016 15,600 4.99 77,844

3 2017 15,243 5.18 79,013

4 2018 14,894 5.38 80,199

5 2019 14,553 5.59 81,403

6 2020 14,219 5.81 82,625

7 2021 13,894 6.04 83,865

8 2022 13,576 6.27 85,124

9 2023 13,265 6.51 86,402

10 2024 12,961 6.77 87,699

11 2025 12,664 7.03 89,015

12 2026 12,374 7.30 90,351

Investment Costs (I)

Year # Year Tank / Pump / etc. Mogas Sold (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 15,600 4.00 62,400

3 2017 15,243 4.16 63,337

4 2018 14,894 4.32 64,287

5 2019 14,553 4.48 65,253

6 2020 14,219 4.66 66,232

7 2021 13,894 4.84 67,226

8 2022 13,576 5.03 68,235

9 2023 13,265 5.22 69,260

10 2024 12,961 5.42 70,299

11 2025 12,664 5.63 71,355

12 2026 12,374 5.85 72,426

Operations & Maintenance Costs (O&M)

Year # Year Mogas Sold (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) Staff Costs ($) TOTAL O&M ($)

1 2015 400 400

2 2016 15,600 0.0834 135 300 5,000 13,000 19,736

3 2017 15,243 0.0834 135 300 800 5,000 13,325 20,831

4 2018 14,894 0.0834 135 300 5,000 13,658 20,335

5 2019 14,553 0.0834 135 300 800 5,000 14,000 21,448

6 2020 14,219 0.0834 135 300 5,000 14,350 20,970

7 2021 13,894 0.0834 135 300 800 5,000 14,708 22,102

8 2022 13,576 0.0834 135 300 5,000 15,076 21,643

9 2023 13,265 0.0834 135 300 800 5,000 15,453 22,794

10 2024 12,961 0.0834 135 300 5,000 15,839 22,355

11 2025 12,664 0.0834 135 300 800 5,000 16,235 23,526

12 2026 12,374 0.0834 135 300 5,000 16,641 23,108



 

 
 

 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 10% of Overall Sales) - 7% Discount Rate  (Page 1 - Summary)

Assumptions:

0.07

312,000 gallons

0.10 as part of total

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

13,000 $/year (1/3 time mid-level, plus O/H)

1.025 /year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9346 100,000 400 (93,832)

2 2016 0.8734 155,688 124,800 21,037 8,604 (85,228)

3 2017 0.8163 158,025 126,673 22,102 7,550 (77,678)

4 2018 0.7629 160,397 128,575 21,577 7,816 (69,862)

5 2019 0.7130 162,805 130,505 22,662 6,872 (62,990)

6 2020 0.6663 165,249 132,464 22,156 7,082 (55,908)

7 2021 0.6227 167,730 134,453 23,261 6,238 (49,670)

8 2022 0.5820 170,248 136,471 22,775 6,403 (43,267)

9 2023 0.5439 172,803 138,520 23,900 5,648 (37,620)

10 2024 0.5083 175,397 140,599 23,436 5,776 (31,844)

11 2025 0.4751 178,030 142,710 24,583 5,102 (26,742)

12 2026 0.4440 180,703 144,852 24,140 60,000 31,840 5,098

NOTE:    BP = (PV)R - ((PV)I + (PV)O&M - (PV)S) IRR= 7.88%

Tank Permit Yr. 1:

Discount Rate:

2016 100LL + Mogas:

2016 Mogas Sales:

Yrly. Sales Decline:

Supplier Price/gal:

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

All Values Expressed as $US

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

1st Year Staff Costs:

Staff $ Yrly. Increase:



 

 
 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 10% of Overall Sales) - 7% Discount Rate  (Page 2 – Backup) 
 
 
 

 

 

Revenues (R)

Year # Year Mogas Sold  (gals) Sales Price/gal Revenues

1 2015

2 2016 31,200 4.99 155,688

3 2017 30,486 5.18 158,025

4 2018 29,787 5.38 160,397

5 2019 29,105 5.59 162,805

6 2020 28,439 5.81 165,249

7 2021 27,788 6.04 167,730

8 2022 27,151 6.27 170,248

9 2023 26,529 6.51 172,803

10 2024 25,922 6.77 175,397

11 2025 25,328 7.03 178,030

12 2026 24,748 7.30 180,703

Investment Costs (I)

Year # Year Tank / Pump / etc. Mogas Sold (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 31,200 4.00 124,800

3 2017 30,486 4.16 126,673

4 2018 29,787 4.32 128,575

5 2019 29,105 4.48 130,505

6 2020 28,439 4.66 132,464

7 2021 27,788 4.84 134,453

8 2022 27,151 5.03 136,471

9 2023 26,529 5.22 138,520

10 2024 25,922 5.42 140,599

11 2025 25,328 5.63 142,710

12 2026 24,748 5.85 144,852

Operations & Maintenance Costs (O&M)

Year # Year Mogas Sold (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) Staff Costs ($) TOTAL O&M ($)

1 2015 400 400

2 2016 31,200 0.0834 135 300 5,000 13,000 21,037

3 2017 30,486 0.0834 135 300 800 5,000 13,325 22,102

4 2018 29,787 0.0834 135 300 5,000 13,658 21,577

5 2019 29,105 0.0834 135 300 800 5,000 14,000 22,662

6 2020 28,439 0.0834 135 300 5,000 14,350 22,156

7 2021 27,788 0.0834 135 300 800 5,000 14,708 23,261

8 2022 27,151 0.0834 135 300 5,000 15,076 22,775

9 2023 26,529 0.0834 135 300 800 5,000 15,453 23,900

10 2024 25,922 0.0834 135 300 5,000 15,839 23,436

11 2025 25,328 0.0834 135 300 800 5,000 16,235 24,583

12 2026 24,748 0.0834 135 300 5,000 16,641 24,140



 

 
 

 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 10% of Overall Sales) - 10% Discount Rate  (Page 1 - Summary)

Assumptions:

0.10

312,000 gallons

0.10 as part of total

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

13,000 $/year (1/3 time mid-level, plus O/H)

1.025 /year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9091 100,000 400 (91,273)

2 2016 0.8264 155,688 124,800 21,037 8,141 (83,131)

3 2017 0.7513 158,025 126,673 22,102 6,949 (76,182)

4 2018 0.6830 160,397 128,575 21,577 6,997 (69,185)

5 2019 0.6209 162,805 130,505 22,662 5,984 (63,201)

6 2020 0.5645 165,249 132,464 22,156 6,000 (57,201)

7 2021 0.5132 167,730 134,453 23,261 5,140 (52,061)

8 2022 0.4665 170,248 136,471 22,775 5,132 (46,929)

9 2023 0.4241 172,803 138,520 23,900 4,403 (42,526)

10 2024 0.3855 175,397 140,599 23,436 4,381 (38,145)

11 2025 0.3505 178,030 142,710 24,583 3,764 (34,381)

12 2026 0.3186 180,703 144,852 24,140 60,000 22,849 (11,532)

NOTE:    BP = (PV)R - ((PV)I + (PV)O&M - (PV)S) IRR= 7.88%

Tank Permit Yr. 1:

Discount Rate:

2016 100LL + Mogas:

2016 Mogas Sales:

Yrly. Sales Decline:

Supplier Price/gal:

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

All Values Expressed as $US

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

1st Year Staff Costs:

Staff $ Yrly. Increase:



 

 
 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 10% of Overall Sales) - 10% Discount Rate  (Page 2 - Backup) 
 
 
 

 

 

 

 

 

 

 

 

 

 

Operations & Maintenance Costs (O&M)

Year # Year Mogas Sold (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) Staff Costs ($) TOTAL O&M ($)

1 2015 400 400

2 2016 31,200 0.0834 135 300 5,000 13,000 21,037

3 2017 30,486 0.0834 135 300 800 5,000 13,325 22,102

4 2018 29,787 0.0834 135 300 5,000 13,658 21,577

5 2019 29,105 0.0834 135 300 800 5,000 14,000 22,662

6 2020 28,439 0.0834 135 300 5,000 14,350 22,156

7 2021 27,788 0.0834 135 300 800 5,000 14,708 23,261

8 2022 27,151 0.0834 135 300 5,000 15,076 22,775

9 2023 26,529 0.0834 135 300 800 5,000 15,453 23,900

10 2024 25,922 0.0834 135 300 5,000 15,839 23,436

11 2025 25,328 0.0834 135 300 800 5,000 16,235 24,583

12 2026 24,748 0.0834 135 300 5,000 16,641 24,140

Revenues (R)

Year # Year Mogas Sold  (gals) Sales Price/gal Revenues

1 2015

2 2016 31,200 4.99 155,688

3 2017 30,486 5.18 158,025

4 2018 29,787 5.38 160,397

5 2019 29,105 5.59 162,805

6 2020 28,439 5.81 165,249

7 2021 27,788 6.04 167,730

8 2022 27,151 6.27 170,248

9 2023 26,529 6.51 172,803

10 2024 25,922 6.77 175,397

11 2025 25,328 7.03 178,030

12 2026 24,748 7.30 180,703

Investment Costs (I)

Year # Year Tank / Pump / etc. Mogas Sold (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 31,200 4.00 124,800

3 2017 30,486 4.16 126,673

4 2018 29,787 4.32 128,575

5 2019 29,105 4.48 130,505

6 2020 28,439 4.66 132,464

7 2021 27,788 4.84 134,453

8 2022 27,151 5.03 136,471

9 2023 26,529 5.22 138,520

10 2024 25,922 5.42 140,599

11 2025 25,328 5.63 142,710

12 2026 24,748 5.85 144,852



 

 
 

 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 15% of Overall Sales) - 7% Discount Rate  (Page 1 - Summary)

Assumptions:

0.07

312,000 gallons

0.15 as part of total

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

13,000 $/year (1/3 time mid-level, plus O/H)

1.025 /year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9346 100,000 400 (93,832)

2 2016 0.8734 233,532 187,200 22,338 20,957 (72,875)

3 2017 0.8163 237,038 190,010 23,374 19,309 (53,566)

4 2018 0.7629 240,596 192,862 22,820 19,007 (34,559)

5 2019 0.7130 244,208 195,758 23,876 17,521 (17,038)

6 2020 0.6663 247,874 198,696 23,342 17,215 177

7 2021 0.6227 251,595 201,679 24,420 15,878 16,054

8 2022 0.5820 255,371 204,706 23,908 15,573 31,627

9 2023 0.5439 259,205 207,779 25,007 14,370 45,997

10 2024 0.5083 263,096 210,898 24,517 14,071 60,069

11 2025 0.4751 267,045 214,064 25,639 12,990 73,059

12 2026 0.4440 271,054 217,278 25,172 60,000 39,341 112,400

NOTE:    BP = (PV)R - ((PV)I + (PV)O&M - (PV)S) IRR= 24.05%

Tank Permit Yr. 1:

Discount Rate:

2016 100LL + Mogas:

2016 Mogas Sales:

Yrly. Sales Decline:

Supplier Price/gal:

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

All Values Expressed as $US

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

1st Year Staff Costs:

Staff $ Yrly. Increase:



 

 
 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 15% of Overall Sales) - 7% Discount Rate  (Page 2 - Backup) 
 
 
 

 

 

 

 

 

 

  

Revenues (R)

Year # Year Mogas Sold  (gals) Sales Price/gal Revenues

1 2015

2 2016 46,800 4.99 233,532

3 2017 45,728 5.18 237,038

4 2018 44,681 5.38 240,596

5 2019 43,658 5.59 244,208

6 2020 42,658 5.81 247,874

7 2021 41,681 6.04 251,595

8 2022 40,727 6.27 255,371

9 2023 39,794 6.51 259,205

10 2024 38,883 6.77 263,096

11 2025 37,992 7.03 267,045

12 2026 37,122 7.30 271,054

Investment Costs (I)

Year # Year Tank / Pump / etc. Mogas Sold (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 46,800 4.00 187,200

3 2017 45,728 4.16 190,010

4 2018 44,681 4.32 192,862

5 2019 43,658 4.48 195,758

6 2020 42,658 4.66 198,696

7 2021 41,681 4.84 201,679

8 2022 40,727 5.03 204,706

9 2023 39,794 5.22 207,779

10 2024 38,883 5.42 210,898

11 2025 37,992 5.63 214,064

12 2026 37,122 5.85 217,278

Operations & Maintenance Costs (O&M)

Year # Year Mogas Sold (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) Staff Costs ($) TOTAL O&M ($)

1 2015 400 400

2 2016 46,800 0.0834 135 300 5,000 13,000 22,338

3 2017 45,728 0.0834 135 300 800 5,000 13,325 23,374

4 2018 44,681 0.0834 135 300 5,000 13,658 22,820

5 2019 43,658 0.0834 135 300 800 5,000 14,000 23,876

6 2020 42,658 0.0834 135 300 5,000 14,350 23,342

7 2021 41,681 0.0834 135 300 800 5,000 14,708 24,420

8 2022 40,727 0.0834 135 300 5,000 15,076 23,908

9 2023 39,794 0.0834 135 300 800 5,000 15,453 25,007

10 2024 38,883 0.0834 135 300 5,000 15,839 24,517

11 2025 37,992 0.0834 135 300 800 5,000 16,235 25,639

12 2026 37,122 0.0834 135 300 5,000 16,641 25,172



 

 
 

 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 15% of Overall Sales) - 10% Discount Rate  (Page 1 - Summary)

Assumptions:

0.10

312,000 gallons

0.15 as part of total

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

13,000 $/year (1/3 time mid-level, plus O/H)

1.025 /year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9091 100,000 400 (91,273)

2 2016 0.8264 233,532 187,200 22,338 19,830 (71,443)

3 2017 0.7513 237,038 190,010 23,374 17,771 (53,672)

4 2018 0.6830 240,596 192,862 22,820 17,017 (36,655)

5 2019 0.6209 244,208 195,758 23,876 15,259 (21,396)

6 2020 0.5645 247,874 198,696 23,342 14,583 (6,813)

7 2021 0.5132 251,595 201,679 24,420 13,083 6,270

8 2022 0.4665 255,371 204,706 23,908 12,482 18,753

9 2023 0.4241 259,205 207,779 25,007 11,204 29,957

10 2024 0.3855 263,096 210,898 24,517 10,672 40,629

11 2025 0.3505 267,045 214,064 25,639 9,583 50,212

12 2026 0.3186 271,054 217,278 25,172 60,000 28,232 78,444

NOTE:    BP = (PV)R - ((PV)I + (PV)O&M - (PV)S) IRR= 24.05%

2016 100LL + Mogas:

Yrly. Price Increase:

Filter Replacements:

Staff $ Yrly. Increase:

All Values Expressed as $US

Discount Rate:

2016 Mogas Sales:

Yrly. Sales Decline:

Supplier Price/gal:

Sales Price/gal:

Hose Replacements:

Ins./Finance/Misc.

1st Year Staff Costs:

Tank Life Expectancy:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Permit Yr. 1:

Tank Permit Other Yrs:



 

 
 

SCENARIO:  New Vendor for Mogas Sales (Mogas = 15% of Overall Sales) - 10% Discount Rate  (Page 2 - Backup) 
 

 

 

 

 

 

 

Revenues (R)

Year # Year Mogas Sold  (gals) Sales Price/gal Revenues

1 2015

2 2016 46,800 4.99 233,532

3 2017 45,728 5.18 237,038

4 2018 44,681 5.38 240,596

5 2019 43,658 5.59 244,208

6 2020 42,658 5.81 247,874

7 2021 41,681 6.04 251,595

8 2022 40,727 6.27 255,371

9 2023 39,794 6.51 259,205

10 2024 38,883 6.77 263,096

11 2025 37,992 7.03 267,045

12 2026 37,122 7.30 271,054

Investment Costs (I)

Year # Year Tank / Pump / etc. Mogas Sold (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 46,800 4.00 187,200

3 2017 45,728 4.16 190,010

4 2018 44,681 4.32 192,862

5 2019 43,658 4.48 195,758

6 2020 42,658 4.66 198,696

7 2021 41,681 4.84 201,679

8 2022 40,727 5.03 204,706

9 2023 39,794 5.22 207,779

10 2024 38,883 5.42 210,898

11 2025 37,992 5.63 214,064

12 2026 37,122 5.85 217,278

Operations & Maintenance Costs (O&M)

Year # Year Mogas Sold (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) Staff Costs ($) TOTAL O&M ($)

1 2015 400 400

2 2016 46,800 0.0834 135 300 5,000 13,000 22,338

3 2017 45,728 0.0834 135 300 800 5,000 13,325 23,374

4 2018 44,681 0.0834 135 300 5,000 13,658 22,820

5 2019 43,658 0.0834 135 300 800 5,000 14,000 23,876

6 2020 42,658 0.0834 135 300 5,000 14,350 23,342

7 2021 41,681 0.0834 135 300 800 5,000 14,708 24,420

8 2022 40,727 0.0834 135 300 5,000 15,076 23,908

9 2023 39,794 0.0834 135 300 800 5,000 15,453 25,007

10 2024 38,883 0.0834 135 300 5,000 15,839 24,517

11 2025 37,992 0.0834 135 300 800 5,000 16,235 25,639

12 2026 37,122 0.0834 135 300 5,000 16,641 25,172



 

 
 

 

SCENARIO:  FBO Mogas Sales (Incremental Sales = 5% of Total) - 7% Discount Rate  (Page 1 - Summary)

Assumptions:

0.07

0.05 expressed as decimal

312,000 gallons

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9346 100,000 400 (93,832)

2 2016 0.8734 77,844 62,400 6,736 7,606 (86,226)

3 2017 0.8163 79,013 63,337 7,506 6,669 (79,557)

4 2018 0.7629 80,199 64,287 6,677 7,045 (72,512)

5 2019 0.7130 81,403 65,253 7,449 6,204 (66,309)

6 2020 0.6663 82,625 66,232 6,621 6,511 (59,797)

7 2021 0.6227 83,865 67,226 7,394 5,757 (54,040)

8 2022 0.5820 85,124 68,235 6,567 6,007 (48,033)

9 2023 0.5439 86,402 69,260 7,341 5,331 (42,702)

10 2024 0.5083 87,699 70,299 6,516 5,532 (37,170)

11 2025 0.4751 89,015 71,355 7,291 4,926 (32,244)

12 2026 0.4440 90,351 72,426 6,467 60,000 31,728 (515)

NOTE:  BP = (PV)R - (PV)I + (PV)O&M - (PV)S IRR= 6.98%

Supplier Price/gal:

Discount Rate:

Incremental Sales %

Total Fuel Sales:

Yrly. Sales Decline:

All Values Expressed as $US

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

Tank Permit Yr. 1:

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.



 

 
 

SCENARIO:  FBO Mogas Sales (Incremental Sales = 5% of Total) - 7% Discount Rate  (Page 2 - Backup) 
 
 
  Investment Costs (I)

Year # Year Tank / Pump / etc. Incremental (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 15,600 4.00 62,400

3 2017 15,243 4.16 63,337

4 2018 14,894 4.32 64,287

5 2019 14,553 4.48 65,253

6 2020 14,219 4.66 66,232

7 2021 13,894 4.84 67,226

8 2022 13,576 5.03 68,235

9 2023 13,265 5.22 69,260

10 2024 12,961 5.42 70,299

11 2025 12,664 5.63 71,355

12 2026 12,374 5.85 72,426

Revenues (R)

Year # Year Incremental  (gals) Sales Price/gal Revenues

1 2015

2 2016 15,600 4.99 77,844

3 2017 15,243 5.18 79,013

4 2018 14,894 5.38 80,199

5 2019 14,553 5.59 81,403

6 2020 14,219 5.81 82,625

7 2021 13,894 6.04 83,865

8 2022 13,576 6.27 85,124

9 2023 13,265 6.51 86,402

10 2024 12,961 6.77 87,699

11 2025 12,664 7.03 89,015

12 2026 12,374 7.30 90,351

Operations & Maintenance Costs (O&M)

Year # Year Incremental (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) TOTAL O&M ($)

1 2015 400 400

2 2016 15,600 0.0834 135 300 5,000 6,736

3 2017 15,243 0.0834 135 300 800 5,000 7,506

4 2018 14,894 0.0834 135 300 5,000 6,677

5 2019 14,553 0.0834 135 300 800 5,000 7,449

6 2020 14,219 0.0834 135 300 5,000 6,621

7 2021 13,894 0.0834 135 300 800 5,000 7,394

8 2022 13,576 0.0834 135 300 5,000 6,567

9 2023 13,265 0.0834 135 300 800 5,000 7,341

10 2024 12,961 0.0834 135 300 5,000 6,516

11 2025 12,664 0.0834 135 300 800 5,000 7,291

12 2026 12,374 0.0834 135 300 5,000 6,467



 

 
 

 

SCENARIO:  FBO Mogas Sales (Incremental Sales = 5% of Total) - 10% Discount Rate  (Page 1 - Summary)

Assumptions:

0.10

0.05 expressed as decimal

312,000 gallons

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9091 100,000 400 (91,273)

2 2016 0.8264 77,844 62,400 6,736 7,197 (84,076)

3 2017 0.7513 79,013 63,337 7,506 6,138 (77,938)

4 2018 0.6830 80,199 64,287 6,677 6,307 (71,631)

5 2019 0.6209 81,403 65,253 7,449 5,403 (66,228)

6 2020 0.5645 82,625 66,232 6,621 5,516 (60,713)

7 2021 0.5132 83,865 67,226 7,394 4,744 (55,969)

8 2022 0.4665 85,124 68,235 6,567 4,815 (51,154)

9 2023 0.4241 86,402 69,260 7,341 4,156 (46,997)

10 2024 0.3855 87,699 70,299 6,516 4,196 (42,801)

11 2025 0.3505 89,015 71,355 7,291 3,634 (39,167)

12 2026 0.3186 90,351 72,426 6,467 60,000 22,769 (16,398)

NOTE:  BP = (PV)R - (PV)I + (PV)O&M - (PV)S IRR= 6.98%

Supplier Price/gal:

Discount Rate:

Incremental Sales %

Total Fuel Sales:

Yrly. Sales Decline:

All Values Expressed as $US

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

Tank Permit Yr. 1:

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.



 

 
 

SCENARIO:  FBO Mogas Sales (Incremental Sales = 5% of Total) - 10% Discount Rate  (Page 2 - Backup) 
 
 
 

  

Revenues (R)

Year # Year Incremental  (gals) Sales Price/gal Revenues

1 2015

2 2016 15,600 4.99 77,844

3 2017 15,243 5.18 79,013

4 2018 14,894 5.38 80,199

5 2019 14,553 5.59 81,403

6 2020 14,219 5.81 82,625

7 2021 13,894 6.04 83,865

8 2022 13,576 6.27 85,124

9 2023 13,265 6.51 86,402

10 2024 12,961 6.77 87,699

11 2025 12,664 7.03 89,015

12 2026 12,374 7.30 90,351

Investment Costs (I)

Year # Year Tank / Pump / etc. Incremental (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 15,600 4.00 62,400

3 2017 15,243 4.16 63,337

4 2018 14,894 4.32 64,287

5 2019 14,553 4.48 65,253

6 2020 14,219 4.66 66,232

7 2021 13,894 4.84 67,226

8 2022 13,576 5.03 68,235

9 2023 13,265 5.22 69,260

10 2024 12,961 5.42 70,299

11 2025 12,664 5.63 71,355

12 2026 12,374 5.85 72,426

Operations & Maintenance Costs (O&M)

Year # Year Incremental (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) TOTAL O&M ($)

1 2015 400 400

2 2016 15,600 0.0834 135 300 5,000 6,736

3 2017 15,243 0.0834 135 300 800 5,000 7,506

4 2018 14,894 0.0834 135 300 5,000 6,677

5 2019 14,553 0.0834 135 300 800 5,000 7,449

6 2020 14,219 0.0834 135 300 5,000 6,621

7 2021 13,894 0.0834 135 300 800 5,000 7,394

8 2022 13,576 0.0834 135 300 5,000 6,567

9 2023 13,265 0.0834 135 300 800 5,000 7,341

10 2024 12,961 0.0834 135 300 5,000 6,516

11 2025 12,664 0.0834 135 300 800 5,000 7,291

12 2026 12,374 0.0834 135 300 5,000 6,467



 

 
 

 

SCENARIO:  FBO Mogas Sales (Incremental Sales = 10% of Total) - 7% Discount Rate  (Page 1 - Summary)

Assumptions:

0.07

0.10 expressed as decimal

327,000 gallons

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9346 100,000 400 (93,832)

2 2016 0.8734 163,173 130,800 8,162 21,147 (72,685)

3 2017 0.8163 165,622 132,764 8,900 19,558 (53,127)

4 2018 0.7629 168,109 134,756 8,039 19,312 (33,816)

5 2019 0.7130 170,632 136,779 8,779 17,877 (15,938)

6 2020 0.6663 173,194 138,833 7,921 17,618 1,680

7 2021 0.6227 175,794 140,917 8,664 16,324 18,004

8 2022 0.5820 178,433 143,032 7,808 16,059 34,063

9 2023 0.5439 181,111 145,179 8,554 14,892 48,955

10 2024 0.5083 183,830 147,359 7,701 14,625 63,580

11 2025 0.4751 186,589 149,571 8,449 13,573 77,153

12 2026 0.4440 189,390 151,816 7,598 60,000 39,951 117,104

NOTE:  BP = (PV)R - (PV)I + (PV)O&M - (PV)S IRR= 24.58%

All Values Expressed as $US

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

Tank Permit Yr. 1:

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

Supplier Price/gal:

Discount Rate:

Incremental Sales %

Total Fuel Sales:

Yrly. Sales Decline:
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Revenues (R)

Year # Year Incremental  (gals) Sales Price/gal Revenues

1 2015

2 2016 32,700 4.99 163,173

3 2017 31,951 5.18 165,622

4 2018 31,219 5.38 168,109

5 2019 30,505 5.59 170,632

6 2020 29,806 5.81 173,194

7 2021 29,123 6.04 175,794

8 2022 28,457 6.27 178,433

9 2023 27,805 6.51 181,111

10 2024 27,168 6.77 183,830

11 2025 26,546 7.03 186,589

12 2026 25,938 7.30 189,390

Investment Costs (I)

Year # Year Tank / Pump / etc. Incremental (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 32,700 4.00 130,800

3 2017 31,951 4.16 132,764

4 2018 31,219 4.32 134,756

5 2019 30,505 4.48 136,779

6 2020 29,806 4.66 138,833

7 2021 29,123 4.84 140,917

8 2022 28,457 5.03 143,032

9 2023 27,805 5.22 145,179

10 2024 27,168 5.42 147,359

11 2025 26,546 5.63 149,571

12 2026 25,938 5.85 151,816

Operations & Maintenance Costs (O&M)

Year # Year Incremental (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) TOTAL O&M ($)

1 2015 400 400

2 2016 32,700 0.0834 135 300 5,000 8,162

3 2017 31,951 0.0834 135 300 800 5,000 8,900

4 2018 31,219 0.0834 135 300 5,000 8,039

5 2019 30,505 0.0834 135 300 800 5,000 8,779

6 2020 29,806 0.0834 135 300 5,000 7,921

7 2021 29,123 0.0834 135 300 800 5,000 8,664

8 2022 28,457 0.0834 135 300 5,000 7,808

9 2023 27,805 0.0834 135 300 800 5,000 8,554

10 2024 27,168 0.0834 135 300 5,000 7,701

11 2025 26,546 0.0834 135 300 800 5,000 8,449

12 2026 25,938 0.0834 135 300 5,000 7,598



 

 
 

 

SCENARIO:  FBO Mogas Sales (Incremental Sales = 10% of Total) - 10% Discount Rate  (Page 1 - Summary)

Assumptions:

0.10

0.10 expressed as decimal

327,000 gallons

0.0229 (30-year national trend & HIO trend 2006-13)

4.00 $/gallon

4.99 $/gallon

0.0388 (30-year national trend)

0.0834 $/gallon

100,000 $

30 years

400 $

135 $

300 $/year

800 $/ea. two years

5,000 $/year

Analysis

 Year

Calendar

Year PV Factor

Gross Revenues

(R)

Investment Costs

 (I)

Opns. & Maint. Costs

(O&M)

Salvage Value

(S)

Business Potential

(BP) Cumulative BP

1 2015 0.9091 100,000 400 (91,273)

2 2016 0.8264 163,173 130,800 8,162 20,009 (71,264)

3 2017 0.7513 165,622 132,764 8,900 18,001 (53,263)

4 2018 0.6830 168,109 134,756 8,039 17,289 (35,973)

5 2019 0.6209 170,632 136,779 8,779 15,569 (20,405)

6 2020 0.5645 173,194 138,833 7,921 14,925 (5,480)

7 2021 0.5132 175,794 140,917 8,664 13,451 7,972

8 2022 0.4665 178,433 143,032 7,808 12,872 20,844

9 2023 0.4241 181,111 145,179 8,554 11,611 32,455

10 2024 0.3855 183,830 147,359 7,701 11,092 43,547

11 2025 0.3505 186,589 149,571 8,449 10,014 53,560

12 2026 0.3186 189,390 151,816 7,598 60,000 28,669 82,230

NOTE:  BP = (PV)R - (PV)I + (PV)O&M - (PV)S IRR= 24.58%

All Values Expressed as $US

Sales Price/gal:

Yrly. Price Increase:

Flowage Fee/gal:

Tank/Pump, etc:

Tank Life Expectancy:

Tank Permit Yr. 1:

Tank Permit Other Yrs:

Filter Replacements:

Hose Replacements:

Ins./Finance/Misc.

Supplier Price/gal:

Discount Rate:

Incremental Sales %

Total Fuel Sales:

Yrly. Sales Decline:
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Revenues (R)

Year # Year Incremental  (gals) Sales Price/gal Revenues

1 2015

2 2016 32,700 4.99 163,173

3 2017 31,951 5.18 165,622

4 2018 31,219 5.38 168,109

5 2019 30,505 5.59 170,632

6 2020 29,806 5.81 173,194

7 2021 29,123 6.04 175,794

8 2022 28,457 6.27 178,433

9 2023 27,805 6.51 181,111

10 2024 27,168 6.77 183,830

11 2025 26,546 7.03 186,589

12 2026 25,938 7.30 189,390

Investment Costs (I)

Year # Year Tank / Pump / etc. Incremental (gal) Investment Price / gal Investment Costs

1 2015 100,000 100,000

2 2016 32,700 4.00 130,800

3 2017 31,951 4.16 132,764

4 2018 31,219 4.32 134,756

5 2019 30,505 4.48 136,779

6 2020 29,806 4.66 138,833

7 2021 29,123 4.84 140,917

8 2022 28,457 5.03 143,032

9 2023 27,805 5.22 145,179

10 2024 27,168 5.42 147,359

11 2025 26,546 5.63 149,571

12 2026 25,938 5.85 151,816

Operations & Maintenance Costs (O&M)

Year # Year Incremental (gal) Flowage Fee ($/gal) Permit Fees ($) Routine Maint. ($) Periodic Maint. ($) Misc. O&M ($) TOTAL O&M ($)

1 2015 400 400

2 2016 32,700 0.0834 135 300 5,000 8,162

3 2017 31,951 0.0834 135 300 800 5,000 8,900

4 2018 31,219 0.0834 135 300 5,000 8,039

5 2019 30,505 0.0834 135 300 800 5,000 8,779

6 2020 29,806 0.0834 135 300 5,000 7,921

7 2021 29,123 0.0834 135 300 800 5,000 8,664

8 2022 28,457 0.0834 135 300 5,000 7,808

9 2023 27,805 0.0834 135 300 800 5,000 8,554

10 2024 27,168 0.0834 135 300 5,000 7,701

11 2025 26,546 0.0834 135 300 800 5,000 8,449

12 2026 25,938 0.0834 135 300 5,000 7,598
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