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Airline Service and Employees 

 Would like to see more improved air service in and out of ROA. 

 I would be happier if student airfares were offered later in the day.  Also, a direct flight 
to/from St. Louis on the weekends would be incredible.    

 You need to do something to lower the cost US Air flights out of Roanoke.  Many people 
from the Roanoke area go to Greensboro, NC because of better flights rates.  We saved 
over $300 on a trip to West Hartford, Connecticut just in the past two weeks. 

 Love to see AirTran here. 

 Please get some discount airlines in Roanoke!  When flying on our dime, we must drive 
to other airports like Raleigh to get a cheaper flight.  My family will do this in 2 weeks for 
holiday travel. 

 I know this is the airline, not the airport, but I hate flying in these small old planes.  Thank 
You! 

 We would like a low cost carrier at the Roanoke Airport.  We could and would travel more 
if this was available.  Thank you.  

 Would have been nice if DL used an "URGENT" transfer tag on luggage due to quick turn 
around in ATL.  Other airlines do this.   

 Often fly from Greensboro as the flights are much cheaper.  Also drive to Dulles which is 
inconvenient but more reasonable in cost for overseas flights.  

 We are hoping to see additional carriers in the future and more competitive prices.  A low 
cost carrier would be a great addition (Independence, SW, etc.).  

 Please encourage a low-cost carrier to come here as well as keeping US AIR.  I work for 
VA Tech and it would very difficult for us if there were no nearby commercial airport.  

 If this were not frequent flyer miles we would have gone from another airport because the 
fares from Roanoke are far too high.  I once did not get a position I applied for because of 
the expense.  

 You need better airfares - we lose way too many people flying out of Greensboro rather 
than ROA.  Even my work requires us to leave from Greensboro because of cheaper 
flights.  

 Our US Airways flight was delayed leaving Roanoke because of inadequate in-flight 
personnel.  This caused us to miss our Charlotte connection, and therefore we had to 
switch to Northwest Airlines.  This delayed our return home by 5 hours.  This posed a 
significant inconvenience as our young children had to stay with a babysitter much longer 
than planned.  Potentially if our current flight on NWA is delayed we may not get home 
until tomorrow.  

 People that work at the airport (US Airways and Roanoke city employees and TSA) have 
always been courteous and friendly.   

 Direct to CVG to MSN (Delta) DTW to MSN (Northwest) not available in LYH.  

 I love Maggie - Flight Attendant on US#2757!    

 Very pleasant personnel at check in and security.  

 The personnel are very courteous and helpful at the rental car booth, the airline and TSA 
employees.  
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 Polite employees.  Kelly with US Air was actually concerned about her passengers, which 
is nice to see.  

 
  
Airport Facilities/Layout 

 Should have an escalator to go to the airplane instead of stairs at gate 5/6. 

 Airport is getting shabby.  Bathrooms are in poor shape and a bad example to visitor.  
Move the airport to create an International airport for jets and promote business and 
prosperity in this community.  It was a terrible decision not to do this 20 years ago.  Now's 
the time to correct that mistake and bring convenient air travel, with fewer connections to 
Roanoke and stop the lugging of carry on up and down the stairs.  

 Entrance by way of stairs is a hindrance for handicapped people.  DFW was a much 
easier way to access prop planes.  If you must use this method, assistance would be 
helpful.  Thanks, KMD.  

 Only thing I don't like about Roanoke Airport facility is having to lug carry-on baggage up 
and down stairs when boarding and deplaning.    

 I looked for Northwest shared "world club", but I really didn't expect one here.  

 Need a cut-thru to get to National Car Rental area.  Have to go up and down that curb - 
make it a walk thru like the rest of the walk to the rental car farthest areas.    

 Two Individuals stated that they liked the internet!  Said it was great.  

 The pickup/drop-off section is designed very well.  

 The current terminal is a big improvement.    

 Rocking chairs are nice, Art work, local displays of aircraft and exhibits attractions, 
crooked road, Mill Mountain Coffee House.  

 Appreciate the free wireless.  

 Easy Access.    

 Roanoke is convenient and easy to get through.    

 ROA is a comfortable, easy to use /navigate airport.  

 I like the small personal aspect of Roanoke Airport.  Easy to get in / get out.  Not 
crowded.  Personal and friendly.  Would rather fly from here than a larger metro airport 
providing fares are competitive.  

 I love the small airport very clean and quiet!  Please do not add hanging TVs that talk 
loudly to no one in particular and do not make for relaxed passengers. Noise Pollution-
Argh!  

 Nice to have complimentary high speed internet.  

 The airport is clean, well organized, friendly and attractive. 

 Great having wireless access - I was at the airport for 5 hours - I was pleasantly surprised 
to find internet access here - fantastic!  

 Easy to get around airport, clean restrooms, very nice kind service.  
    
Concessions  

 A nice facility to fly to/from but some of the service people can be incompetent - I fly out 
of here approximately 18 times annually.  The restaurant and snack bar personnel are 
consistently poor.  Stood in the restaurant for 5 minutes this morning, no one to help me 
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get a cup of coffee!!  Go to the snack bar in terminals and it has "closed, will be back in a 
while". 

 It could use a good restaurant. 

 The restaurant facility is clean, but the food was bland and not up to par with the other 
airports. Need more variety. 

 I think $1.75 is quite expensive for a cup of tea, and $2 for bottled water is twice as much 
as what other airport charge.  Check the prices for food at airports like JFK - much more 
reasonable.   

 
General  

 For the last 2 years we have flown down about once a month to see our family in 
Blacksburg.  Airport is easy to get in and out of.  

 This is a way clean and convenient airport.   

 Very nice airport.  

 I only consider ROA.  It is my preferred option.  I check no other rates or airports. 

 Have flown out of Roanoke since 1985.  It has been a positive experience over the many 
years to fly in and out of ROA.  Please keep up the good work.  

 I fly into and out of ROA over a dozen times a year.  I find it quick and convenient.  

 Periodically use Roanoke Transportation Service to get to ROA from home at Smith 
Mountain Lake or from airport to home - good service and appreciated.  

 Nice airport.  Check in and screenings are fast.  

 I have used various amenities before and all is well.  

 Airport is clean and nice.    

 This is a fantastic airport!!  Airport staff was very friendly.  

 Nice Airport - very clean.    

 This is a wonderful airport.  It's usually clean and the people friendly.  Please do 
everything that you can to keep it open.    

 Nice little airport.  

 We love this airport!  Nice and clean with friendly helpful people.  

 Roanoke Regional Airport is nearest to the conference site.  I commented earlier today 
on the warm and friendly treatment I always get at this airport.  Without exception, it is the 
customer- friendliest airport I’ve ever visited.  That quality has been consistent through 
the years.  I will later today visit Detroit and SEATAC.  I have quite different feelings 
about these two airports, and am often disappointed by the treatment I get there.  

    
Parking  

 For supposedly so few air passengers in Roanoke, the airport parking lots sure do stay 
full!  

 Need more parking spaces. 

 Rental car parking could be moved to a lot across the street which would allow more 
parking for patrons who leave their cares while traveling.  As a traveler who has many 
early flights and late returns to the airport it would help. 
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Signage 

 I had a very hard time finding the airport on my return.  As I drove on 581 N - there were 
3 exits showing for the airport.  I tried the first and got lost.  Went way out of the way - 
ended up on 81 N and had to turn around.  Hershberger Rd is probably the most direct 
exit - not being from the area I wasn't sure it was dark - very frustrating. 

 When I arrived 3 days ago, I considered using the Smart bus.  People told me it picked 
up at the north end of the terminal, but there was no sign or indication of a bus stop (that I 
could see), so I ended up not using it.  It would have been nice to have a sign or some 
instructions on how to use the bus in addition to the schedule on the wall.  I was not sure 
if it ran every time shown, or whether I needed to call to have it stop. 

 

B-4 



 

 

APPENDIX C 

 

Detailed Scheduled Passenger 
Enplanement Forecasts 

 



 

 

APPENDIX C: DETAILED 
SCHEDULED PASSENGER 
ENPLANEMENT FORECASTS 

This appendix provides a detailed 
description of the approach to the scheduled 
passenger enplanement forecasts.   The 
development of the forecasting equation for 
domestic passenger originations is 
described, along with estimates of the input 
variables and the translation of domestic 
originations to total enplanements. 

Domestic passenger originations are 
revenue passengers that begin the flight 
portion of their trip at ROA.  Non-revenue 
passengers, international originations, and 
connecting passengers are excluded from the 
domestic origination numbers. Historically, 
domestic originations at ROA have closely 
tracked schedule passenger enplanements.  

An attempt was made to develop a 
forecast equation for total enplanements 
rather than domestic originations, but the 
statistical results were much weaker (see 
below).  Also, using the US DOT’s OD1A 
data base for originations provides a 
consistent data source for domestic 
originations, and air fares at ROA and 
competing airports.   Although international 
O&D data is fairly complete for ROA, this is 
not true at competing airports such as CLT 
which has service by foreign-flag carriers 
that are not required to file the data. 

C.1 FORECAST EQUATION 

Regression analysis was used to 
determine the factors that have historically 
affected domestic O&D passengers at ROA.  
Regression analysis is a statistical method of 

generating an equation (or model) which 
best explains the historical relationship 
among selected variables, such as passengers 
and real income.  If it is assumed that the 
model that best explains historical activity 
will continue to hold into the future, this 
equation can be used as a forecasting 
equation.  Using historical (1990-2003) data, 
several passenger forecasting models were 
tested.  The potential driving factors tested 
included socioeconomic variables, aviation 
industry variables, and instrument variables 
(also called dummy variables).  The 
socioeconomic variables included 
population, employment, income, and per 
capita income for the Roanoke MSA and the 
primary catchment area (see Section 4.2).  
The aviation industry variables included 
fares and yields for ROA and for competing 
airports within several hours driving 
distance.  Dummy variables representing the 
first Gulf War, and the September 11 attacks 
and ensuing industry recovery were also 
tested.  Domestic originations and total 
enplanements were both tested as dependent 
variables.  The model was tested in both 
linear and logarithmic formulations. 

Several of the equations that were 
calculated showed strong correlations with 
passenger originations.  The model that 
produced the best results, from both a 
theoretical and statistical standpoint, was a 
logarithmic formulation, which specified 
ROA O&D passengers as a function of 
primary catchment area income, average 
fares (including taxes and fees) at ROA, 
average yield at CLT and RDU, and a 
dummy variable representing the continuing 
effects of the 9/11 attacks as independent 
variables.  The regression equation took the 
following form: 
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O&D = (10-1.58439) x INCPCA1.19958 x 
ROAFARE-.88507 x CLTRDUYLD.60636 x 
D2001 
 
Where: 
 O&D = annual domestic O&D 
passengers at ROA 
 INCPCA = income in the Roanoke 
primary catchment area (in thousands of 
2004 dollars). 
 ROAFARE = ROA air fare adjusted 
for taxes and fees in 2004 dollars. 
 CLTRDUYLD = average of CLT and 
RDU yields adjusted for taxes and fees in 
2004 dollars. 
 D2001 = Dummy variable for 9/11 
impacts which is equal to 1.0 prior to 2001 
and is equal to 10-.09074 in 2001 and 
thereafter. 
  

R2  = .858 
F-statistic = 12.085 
Durbin-Watson = 1.696 
t-statistics: 

Intercept = -0.60 
INCPCA = 2.76 
ROAFARE = -2.30 
CLTRDUYLD = 2.07 
D2001 = -5.44 
 

The model’s projections for 2005 were 
compared with preliminary numbers for 
2005 and the results suggested a further 
recovery or “snap-back” from the 9/11 
impacts in 2005.  Based on the difference 
between the forecast results and actual 
numbers, the value of this imputed dummy 
variable is 10.024432 .  The combined value of 
the 2001 and imputed 2005 dummy 
variables is (-.09074 + .024432) or -.066308.  
This indicates that, at the end of 2005, the 
net impact of 9/11 on passenger demand was 

-14.2 percent.  This negative impact was 
carried through the forecast period.  
Essentially, this means that all other factors 
being equal, passenger enplanements at 
ROA have been, and will continue to be, 
14.2 percent lower than if the 9/11 attacks 
had never occurred.  The negative impact 
incorporates several factors, including the 
increased waiting time and inconvenience 
associated with security requirements, post-
9/11 service cutbacks (meals, etc.) by the 
airlines, and increased fear of terrorism.  
Similar negative impacts have been observed 
at all other airports studied by HNTB. 

The primary catchment area income 
variable represents the size of the market, 
and the ROA fare variable represents the 
cost of the service.  The average CLT/RDU 
yield variable represents the cost of 
competing service.  Since the forecasting 
model has a logarithmic formulation, each 
of the exponents associated with the input 
variables is an elasticity.  With small changes 
in the input variables, the forecasting model 
can be interpreted as indicating that every 
1.0 percent increase in catchment area 
income will increase O&D passengers by 
approximately 1.20 percent and that every 
1.0 percent decrease in ROA fares will 
increase O&D passengers by approximately 
0.89 percent.  Since the average CLT/RDU 
yield variable represents the cost of service at 
competing airports, the impact is the 
opposite of the ROA fare variable.  
Therefore, for example, a 1.0 percent 
decrease in CLT/RDU yields reduces ROA 
O&D traffic by 0.61 percent because the 
reduction in yields at CLT and RDU attracts 
passengers away from ROA. 
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The cost of air service at GSO would also 
be expected to affect O&D traffic, especially 
since according to the passenger survey, 
GSO was the alternate airport most likely to 
be considered by ROA passengers.  It was 
not possible, however, to statistically identify 
this influence, most likely because there 
were too many similarities between fare 
patterns at ROA and GSO.  This does not 
mean that GSO fares have no impact on 
ROA passengers; instead it means that it was 
not possible to identify this relationship with 
the available data. 

C.2 PROJECTED FARES AND 
YIELDS 

The forecasting equation specifies 
domestic O&D passengers as a function of 
income, yields and fares.  Consequently, 
forecasts of the income, fare and yield 
variables are required to use the forecasting 
equation.  Income projections are provided 
in Section 4.2.  Projections of future fares 
and yields are discussed in this section. 

The cost of air travel has dropped 
markedly at many airports, including 
competitors such as RDU (see Table 4.11).  
ROA, however, has not shared substantially 
in these decreases.   The principal obstacle to 
low-fare service at ROA is illustrated in 
Table C.1.  On an available seat mile (ASM) 
basis, the operating costs of regional jets are 
significantly higher than those of mainline 
jets.  As shown, when compared to a Boeing 
737-700, the per seat operating cost of an 
Embraer 145 or a CRJ-700 is almost twice as 
high, and the operating cost of a CRJ-200 is 
almost three times as high.  The only way 
that airlines could substantially reduce fares 
at ROA is by flying larger aircraft.   Because 

of the limited size of the Roanoke market, 
however, airlines would have to reduce 
frequencies to achieve break-even load 
factors on their aircraft.  They would then be 
vulnerable to losing higher yield business 
travelers to other airlines offering higher 
frequencies on regional jets. 

Table C.2 presents historical and 
projected fares and yields for ROA, CLT and 
RDU.  Projected real fares for the three 
airports were calculated from the FAA’s 
projections of real yield (weighted average 
air carrier and regional carrier yields) and 
average trip distance and include estimated 
taxes and fees.1  Since the FAA projects 
average trip distance to increase, fares are 
not projected to decline as quickly as yields. 

Although ROA fares are higher than the 
national average, they are unlikely to decline 
significantly because of the airline need to 
offset the higher regional jet operating costs.  
The new service announced by Allegiant Air 
does not provide the frequencies that are 
likely to induce a competitive fare response 
among the other airlines.  Hence, the new 
service is unlikely to significantly reduce 
average fares and yields at ROA.  Yields and 
fares at CLT are also currently higher than 
the U.S. average.  It is anticipated that low 
cost carriers, such as AirTran, will provide 
some downward pressure on yields and 
fares, but that the high-cost structure of 
most carriers operating at CLT will prevent 
yields and fares from falling at a faster rate 
than the national average. In the case of 
RDU, the need for Southwest Airlines to 
cover fuel costs after its fuel hedges expire 
will limit its ability to further reduce fares 
                                                           
1 (FAA Aerospace Forecasts: Fiscal Years 2006-

2017). 



 

Total
Fuel Cost Crew Cost Operating Cost

(per ASM) (per ASM) (per ASM)

Boeing 737-700 1.665 1.116 3.947

Canadair CRJ-200 4.372 1.907 11.707

Canadair CRJ-700 2.936 1.249 6.834

Embraer 145 2.221 1.275 7.317

 Sources: USDOT Form 41 data as compiled by BACK Aviation Solutions and HNTB analysis.

Twleve Months Ending September 2005

Table C.1

Average Aircraft Operating Costs (Cents Per Available Seat Mile (ASM))
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from their existing low levels.  As shown in 
Table C.2, real fares (including taxes and 
fees) at the three airports are expected to 
decline slightly over the forecast period. 

C.3 DOMESTIC PASSENGER 
O&D FORECAST 

Table C.3 shows the forecast of 
scheduled passenger originations using the 
equation presented in Section C.1 and the 
income, yield and fare forecasts.  As shown, 
total scheduled ROA domestic O&D 
passengers are projected to rise from 
579,700 in 2005 to 856,300 in 2025, an 
average annual increase of 1.99 percent.   

In addition to the assumptions in 
Section 4.4, there are several assumptions 
implicit in the passenger origination 
forecasts: 

 The historical relationship between 
originations, income and fares and yields 
will continue throughout the forecast 
period.  Forces that could disrupt this 
relationship, such as a return to 
regulation, severe congestion at 
destination airports, or the wide-scale 
use of teleconferencing as a travel 
alternative, could alter this relationship. 

 In accordance with FAA assumptions, 
fuel prices will increase in 2006 but then 
level off over the remainder of the 
forecast period, allowing real yields to 
continue to decline slightly as a result of 
more efficient aircraft and more 
productive airline labor and 
management. 

 Real income in the Roanoke primary 
catchment area will grow at the rate 
projected in Table 4.4. 

 The population’s distribution of income 
through the forecast period will be 
similar to what it is today. 

 As a percentage of income, taxes and 
medical expenses, which are the 
principle budget items over which 
households have little control, will not 
increase sufficiently to affect household 
or business budgets devoted to air travel. 

C.4 PROJECTED PASSENGER 
ENPLANEMENTS 

Table C.4 shows the projection of scheduled 
passenger enplanements at ROA.  
Enplanements were projected by using the 
ratio of enplanements to domestic O&D 
passengers.  As shown, the ratio of 
enplanements to domestic originations has 
averaged slightly above 1.00 with no 
discernable long-term trend.2  Therefore, the 
future ratio of enplanements to domestic 
originations was assumed to be the same as 
the average for the 2001-2005 period. 

As shown in Table C.4, scheduled 
passenger enplanements are projected to 
increase from 324,590 in 2005 to 481,182 in 
2025, an average annual increase of 1.99 
percent.

                                                           
2 The difference between enplanements and 

domestic originations consists mostly of 
international originations and non-revenue 
domestic originations, neither of which is 
included in the USDOT’s domestic origin-
destination survey. 



 

Roanoke Primary ROA RDU/CLT
Catchment Area Average Average O&D

Year Real Income ($000s) (1) Fare (2) Yield (2) Passengers (3)

1990 12,382,058$                    217.23 31.51 612,580
1991 12,258,973$                    221.81 32.02 559,640
1992 12,543,568$                    206.72 29.89 589,980
1993 12,752,908$                    224.81 31.56 584,310
1994 13,161,404$                    197.56 25.65 602,740
1995 13,590,773$                    222.61 28.23 578,450
1996 14,028,100$                    229.80 26.76 573,970
1997 14,570,752$                    240.92 27.67 593,990
1998 15,287,371$                    252.53 28.57 609,270
1999 15,713,586$                    246.51 25.28 621,570
2000 16,163,414$                    241.68 25.04 635,250
2001 16,582,225$                    221.06 22.48 537,960
2002 16,771,658$                    208.87 19.64 526,640
2003 16,862,579$                    203.72 19.77 528,910
2004 n/a 203.08 18.18 547,630
2005 n/a 197.74 17.68 576,860

2010 19,223,653$                    197.72 17.12 634,835

2015 21,116,230$                    195.75 16.39 698,186

2020 23,205,967$                    193.24 15.68 769,690

2025 25,517,786$                    188.55 14.94 856,282

(2005-2015) -0.24% -0.84% 1.99%

 (1) Table 4.4.
 (2) Table C.2.
 (3)  See text for forecasting equation.

 Sources: As noted and HNTB analysis.

Average Annual Growth Rate

Table C.3

Forecast of Domestic Origin/Destination Traffic at ROA

 

C-7 



 

Domestic Ratio of
O&D Domestic Enplanements Scheduled

Year Passengers (1) Originations (2) to Originations (3) Enplanements (4)

1990 612,580               305,800           1.17 358,054
1991 559,640               276,930           1.11 306,321
1992 589,980               293,510           1.10 323,530
1993 584,310               292,330           1.11 325,213
1994 602,740               300,270           1.22 366,166
1995 578,450               287,250           1.11 319,256
1996 573,970               286,170           1.10 314,371
1997 593,990               296,670           1.09 323,836
1998 609,270               302,270           1.12 339,010
1999 621,570               307,360           1.11 341,852
2000 635,250               315,710           1.13 357,581
2001 537,960               268,910           1.12 300,951
2002 526,640               263,420           1.12 295,232
2003 528,910               261,390           1.09 286,034
2004 547,630               269,030           1.14 306,655
2005 576,860               283,390           1.15 324,590

2010 634,835               317,418           1.12 355,036

2015 698,186               349,093           1.12 392,341

2020 769,690               384,845           1.12 432,522

2025 856,282               428,141           1.12 481,182

(2005-2015) 1.99% 2.08% -0.09% 1.99%

 (1) Table C.3.
 (2) USDOT Origin-Destination Survey for historical.  Total O&D divided by 2 for forecast.

 (4) Table 4.6 for historical data.  Originations multiplied by ratio of enplanements to originations for forecast.

 Sources: As noted and HNTB analysis.

Average Annual Growth Rate

Table C.4

Forecast Of Scheduled Passenger Enplanements

 (3) Historical ratio calculated by dividing historical enplanements by historical originations.  Future ratio assumed to remain 
constant at average for most recent five years.  
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Forecast Scenarios 
 

 

 



 

Year 2005 2010 2015 2020 2025
Average Annual 

Increase

Enplanements
Scheduled Enplanements 324,590      329,044      345,427     362,613    385,029    0.9%
Charter Enplanements 2,680          3,638          3,638          3,638        3,638         1.5%
Total Enplanements 327,270      332,682      349,065     366,251    388,667    0.9%

Total Cargo Tonnage 15,802        14,436        14,976       15,529      16,103       0.1%

Operations
Scheduled Passenger Carrier 23,706        21,068        21,115       21,579      21,973       -0.4%
Charter Passenger Carrier 48               64               64               64              64               1.4%
All-Cargo Carrier 2,241          1,702          1,724          1,710        1,802         -1.1%
Air Taxi 9,606          11,512        14,051       16,327      19,328       3.6%
General Aviation 48,892        47,470        46,793       45,955      45,172       -0.4%
Military 1,401          1,374          1,374          1,374        1,374         -0.1%
Total 85,894        83,191        85,121       87,009      89,714       0.2%

Based Aircraft 125             124             122             122            121             -0.2%

 Source: HNTB analysis.

Table D.1

Scenario 1: Low Economic Growth
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Year 2005 2010 2015 2020 2025
Average Annual 

Increase

Enplanements
Scheduled Enplanements 324,590      368,153      416,160     468,216    530,533    2.5%
Charter Enplanements 2,680          3,638          3,638          3,638        3,638         1.5%
Total Enplanements 327,270      371,790      419,798     471,854    534,170    2.5%

Total Cargo Tonnage 15,802        17,836        20,077       22,589      25,415       2.4%

Operations
Scheduled Passenger Carrier 23,706        23,515        25,177       27,156      29,378       1.1%
Charter Passenger Carrier 48               64               64               64              64               1.4%
All-Cargo Carrier 2,241          2,045          2,127          2,414        2,606         0.8%
Air Taxi 9,606          12,280        15,944       19,627      24,528       4.8%
General Aviation 48,892        50,150        53,313       54,618      57,118       0.8%
Military 1,401          1,374          1,374          1,374        1,374         -0.1%
Total 85,894        89,428        97,999       105,254    115,069    1.5%

Based Aircraft 125             131             139             145            153             1.0%

 Source: HNTB analysis.

Table D.2

Scenario 2: Moderate Economic Growth
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Year 2005 2010 2015 2020 2025
Average Annual 

Increase

Enplanements
Scheduled Enplanements 324,590      336,758      364,054     396,125    434,426     1.5%
Charter Enplanements 2,680          3,638          3,638          3,638        3,638         1.5%
Total Enplanements 327,270      340,396      367,691     399,763    438,064     1.5%

Total Cargo Tonnage 15,802        15,517        15,823       16,195      16,554       0.2%

Operations
Scheduled Passenger Carrier 23,706        21,255        22,089       23,092      24,696       0.2%
Charter Passenger Carrier 48               64               64               64              64               1.4%
All-Cargo Carrier 2,241          1,784          1,738          1,730        1,765         -1.2%
Air Taxi 9,606          10,474        12,795       14,996      17,883       3.2%
General Aviation 48,892        48,236        47,943       46,708      45,919       -0.3%
Military 1,401          1,374          1,374          1,374        1,374         -0.1%
Total 85,894        83,187        86,003       87,964      91,701       0.3%

Based Aircraft 125             126             125             124            123             -0.1%

 Source: HNTB analysis.

Table D.3

Scenario 3: Fuel Shock and Recession
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Year 2005 2010 2015 2020 2025
Average Annual 

Increase

Enplanements
Scheduled Enplanements 324,590      316,147      349,422     385,290    428,812     1.4%
Charter Enplanements 2,680          3,638          3,638          3,638        3,638         1.5%
Total Enplanements 327,270      319,784      353,060     388,927    432,450     1.4%

Total Cargo Tonnage 15,802        16,438        17,053       17,683      18,336       0.7%

Operations
Scheduled Passenger Carrier 23,706        19,929        20,885       22,420      23,873       0.0%
Charter Passenger Carrier 48               64               64               64              64               1.4%
All-Cargo Carrier 2,241          1,906          1,862          1,923        2,013         -0.5%
Air Taxi 9,606          12,029        15,325       18,548      22,828       4.4%
General Aviation 48,892        49,384        51,012       51,982      53,012       0.4%
Military 1,401          1,374          1,374          1,374        1,374         -0.1%
Total 85,894        84,686        90,523       96,311      103,165     0.9%

Based Aircraft 125             129             133             138            142             0.6%

 Source: HNTB analysis.

Table D.4

Scenario 4: GSO Low Fares
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Year 2005 2010 2015 2020 2025
Average Annual 

Increase

Enplanements
Scheduled Enplanements 324,590      433,675      479,243     528,324    587,762     3.0%
Charter Enplanements 2,680          3,638          3,638          3,638        3,638         1.5%
Total Enplanements 327,270      437,313      482,881     531,962    591,400     3.0%

Total Cargo Tonnage 15,802        16,438        17,053       17,683      18,336       0.7%

Operations
Scheduled Passenger Carrier 23,706        25,941        26,796       28,718      30,161       1.2%
Charter Passenger Carrier 48               64               64               64              64               1.4%
All-Cargo Carrier 2,241          1,900          1,855          1,910        2,008         -0.5%
Air Taxi 9,606          12,029        15,325       18,548      22,828       4.4%
General Aviation 48,892        49,384        51,012       51,982      53,012       0.4%
Military 1,401          1,374          1,374          1,374        1,374         -0.1%
Total 85,894        90,693        96,426       102,595    109,448     1.2%

Based Aircraft 125             129             133             138            142             0.6%

 Source: HNTB analysis.

Table D.5

Scenario 5: Reduced Fares at ROA
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Year 2005 2010 2015 2020 2025
Average Annual 

Increase

Enplanements
Scheduled Enplanements 324,590      342,988      368,740     412,936    462,762     1.8%
Charter Enplanements 2,680          3,638          3,638          3,638        3,638         1.5%
Total Enplanements 327,270      346,625      372,378     416,574    466,400     1.8%

Total Cargo Tonnage 15,802        16,438        17,053       17,683      18,336       0.7%

Operations
Scheduled Passenger Carrier 23,706        16,209        16,858       16,891      18,271       -1.3%
Charter Passenger Carrier 48               64               64               64              64               1.4%
All-Cargo Carrier 2,241          1,905          1,861          1,920        2,012         -0.5%
Air Taxi 9,606          12,029        15,325       18,548      22,828       4.4%
General Aviation 48,892        49,384        51,012       51,982      53,012       0.4%
Military 1,401          1,374          1,374          1,374        1,374         -0.1%
Total 85,894        80,965        86,494       90,778      97,561       0.6%

Based Aircraft 125             129             133             138            142             0.6%

 Source: HNTB analysis.

Table D.6

Scenario 6: Airline Consolidation
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Approach Minimums Analysis 
 
 

 



 

Roanoke Regional Airport 
Master Plan Update 
February 19, 2007 
 
Chapter 5 Facility Requirements, Design Criteria - Approach Minimums Analysis 
 
The primary purpose of this analysis was to determine the feasibility of lowering instrument 
approach minimums for instrument flight rule (IFR) operations at the Roanoke Regional Airport 
(ROA).  The main focus of this study was on lowering the decision heights (DHs) for the 
approach procedures.  For potential improvements to visibility minimums, in general a lower 
decision height will also lower visibility minimums, as visibility minimums are a function of the 
distance needed to see the runway from the missed approach point.  Thus, the intent was on 
researching the various possible terminal instrument procedure (TERPS) approach types for ways 
to achieve lower DHs.  In general, the finding from this effort is that it appears that the FAA’s 
procedure development process has been thorough and accurate in utilizing standard navigation 
facilities and technology to keep ROA minimums as low as possible. 
 
Essentially, the situation at ROA that precludes the lowest possible Category I weather minimums 
of 200-½ is the surrounding high terrain.  Table 1 lists the current ROA decision heights and 
visibility minimums.  Note that none of the procedures afford ROA the lowest possible Category 
I weather minimums of 200-½.  To achieve 200-½, an obstacle-free precision instrument 
approach procedure is needed, which can be achieved through either an instrument landing 
system (ILS) or aircraft-equipped with GPS. 
 

Table 1 

Approach Category 
Runway 

A B C D 
Approach Aid GPA TCH 

405-1 S-LDA/GS 6 3.00 55 

605-1 605-1 1/4 605-1 1/2 S-LDA 6 3.00 55 6 

604-3/4 604-1 1/4 604-2 LNAV MDA 3.20 58 

24 1410-1 1/4 1410-1 1/2 1410-3 LNAV MDA 3.07 50 

585-1 1/2 660-1 3/4 S-ILS 33* 

781-1/2 781-3/4 781-1 3/4 781-2 S-LOC 33* 
3.00 56 

420-1/2 420-3/4 420-1 LNAV MDA 3.09 63 
33 

541-1 1/4 VOR/NDB 33 3.10 63 

VOR/DME-A 525-1 525-1 1/2 605-2 CIRCLING 5.57 50 

* New Amdt 12 minima 
 
At ROA, the minimums are principally a function of the application of missed approach obstacle 
clearance requirements, rather than the more typical obstacle clearance problems in the final 
approach segment.  The challenge is that the missed approach obstacle clearance requirements are 
much greater (i.e., both horizontally and vertically) for that phase of flight than for a pilot 
established on a stabilized final approach descent, whether utilizing ILS or GPS approach aids.  
As a result, and especially because at ROA turning missed approaches are needed due to high 
terrain, improvements appear possible only if very advanced GPS technologies are employed.  
There are such advanced procedures, which are special types of Required Navigation 
Performance procedures (see further explanation below), but currently they are not available for 
public use.  However, if developed these advanced procedures will likely necessitate initiation by 
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the airlines, due to the required higher-end avionics and specialized training.  Examples of these 
procedures are further detailed in the following sections. 
 
Runway 6 
 
As shown in Table 1, the lowest possible decision height minimums at ROA are for the localizer-
type directional aid (LDA) procedure to Runway 6, with a DH of 405’.  The LDA procedure is 
offset from the final approach course by 14.5 degrees to provide a final approach course through 
the valley and north of the high terrain in the straight-in final approach area (see Figure 1, point 
A. High Terrain).  Note also in Figure 1 the example showing both straight-in intermediate and 
final approach segments for a precision approach aligned with Runway 6.  In this case, the 
required obstacle clearance over the high terrain for the intermediate segment would place an 
aircraft at too high an altitude to intercept a standard glide slope at the minimum distance from 
runway.  Thus, this is the reason for the angled LDA approach. 
 
Therefore, even though the LDA has vertical guidance, which is provided by a standard glide 
slope (GS), and so has the equipment to qualify for a precision approach, the final approach 
course is offset more than 3.0 degrees from the runway, which is a precision approach 
requirement.  Thus, only the lowest non-precision minimum of 250’ is allowed, and in this case 
was raised to 405’ to accommodate a missed approach procedure that avoids high terrain (see 
Figure 1, point B. High Terrain). 
 
The same requirement of a straight-in final approach applies to any precision approach, whether 
navigation guidance is provided by an ILS or Area Navigation (RNAV) GPS.  Therefore, a 
precision GPS procedure, such as the current RNAV GPS Lateral Precision Performance with 
Vertical Guidance (LPV) procedures, won’t be possible.  However, new GPS procedures have 
been developed called Required Navigation Performance procedures, or RNP.  The RNP criteria 
allow for GPS-based course navigation with more flexible routings based on a series of GPS 
waypoints.  Fundamentally, what is different about GPS RNP from standard GPS is that obstacles 
are evaluated within a set distance left or right of course centerline, which is therefore constant 
along any given segment of flight.  Such a parallel object evaluation area (OEA) differs from the 
traditional trapezoid-shaped OEAs that require a widening obstacle clearance area as distance 
from the land-based NAVAID signal source increases. 
 
Thus, Figure 1 shows two examples of potential RNP procedures.  The first example is of an RNP 
0.3 NM approach procedure, which is the standard public-use RNP procedure type.  The OEAs 
for RNP 0.3 NM procedures have a primary surface that is 4x the 0.3 NM actual navigation 
performance (ANP) requirement (i.e., pilots’ actual navigation performance is +/- 0.3 NM from 
course), or 1.2 NM wide total.  There is also 7:1 sloping secondary OEA that is 1x RNP wide.  
Yet, the design of the final approach segment for these basic public-use RNP procedures is still 
limited to a straight-in segment, which is precluded by the high-terrain, so still is not a possible 
procedure for Runway 6. 
 
However, there are RNP procedures that are more advance than the public-use RNP 0.3 
procedures.  These advanced RNP procedures allow ANP values as low as 0.1 NM left or right of 
course, which is approximately +/- 600’ of centerline.  Procedure development for such a high-
level of navigation performance stipulates special aircraft and aircrew authorization requirements, 
thus referred to as RNP SAAARs, or “specials”.  Increasingly, more airlines are going to the 
expense of equipping and training aircrew for the procedures in order obtain the advantages that  
lower minimums can provide for certain airports where poor weather curtails access. 
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Therefore, Figure 1 also shows a potential RNP SAAAR procedure of 0.1 NM for both the final 
approach segment and the relatively short initial missed approach segment.  Thereafter, the 
minimum missed approach RNP is 1.0 NM.  The procedures as shown also incorporate an 
allowable arc segments, called a radius-to fix leg (RF), which can be used both the final and 
missed approach segments. 
 
In addition to arc-based course alignments, RNP SAAARs will allow non-standard climb 
gradients (i.e., greater than the standard 200’/NM), which are not currently possible for standard 
public-use procedures.  As such, even with the depicted missed approach turn to the east, which 
would otherwise be precluded by the high terrain, it is possible with current RNP (SAAAR) 
criteria to allow non-standard missed approach climb gradients up to 425’/NM, which will clear 
the terrain in this case.  Preferable to a required climb gradient though, is the example RNP 
SAAAR course to the north.  This route appears to circumnavigate the high terrain between 
points C and D, although a slight climb gradient, e.g. 250’/NM, may still be required to clear the 
high terrain near point D and/or the tall antenna towers located there. 
 
Runway 33 
 
Amendment 12 to the ILS RWY 33 procedure was published in October 2007.  The new DH 
minima will increase the DH from the current 500’ to 585’ for approach category A thru C 
aircraft.  For category D aircraft, it will increase to from the current 620’ to 660’. 
 
Figure 2 shows three critical high terrain points for Runway 33 procedures, which are points E, 
A, and F.  These points appear in the figure in a counter-clockwise direction surrounding the 
outer boundaries of the missed approach procedures, and as such are what determine the 
minimum DH for Runway 33 approaches. 
 
Any missed approach obstacle clearance area is based on turn radius geometry (i.e. approach 
speed category C aircraft require smaller areas to complete turns).  Accordingly, for the ILS 
procedures, category A-C aircraft are limited to a DH of 585’ because of the turning missed 
approach requirement.  These aircraft need to turn between the points E and H high terrain, to the 
northwest and southwest, respectively, and then to climb clear of the point F high terrain to the 
south, where they enter the missed approach holding pattern.  For category D aircraft, because the 
turn radius is larger, point A high terrain is critical and requires a further increase in DH from 
585’ to 660’. 
 
Interestingly, the RNAV (GPS) lateral navigation (LNAV) procedure to Runway 33, which does 
not afford any vertical guidance for the final approach, has even lower minimums than the ILS.  
The difference likely results from a combination of two factors.  First, the start of a missed 
approach for any vertically-guided procedure assumes an additional 50’ of height loss after 
reaching the missed approach point, so the missed approach point is farther from the landing 
threshold and at a higher decision altitude.  Laterally-guided procedures do not have such a 
requirement.  Second, application of new Adverse Assumption Obstacle (AAO) clearance criteria 
require assuming a 200’ object may exist.  This is because the FAA’s notification requirement 
does not mandate reporting new construction or alteration 200’ or less above ground where more 
than 20,000 feet from the runways.  Application of this new criterion appears to be the reason the 
upcoming minimums increase for the ILS procedure. 
 
A preliminary RNP (SAAAR) 0.1 NM procedure was also developed for Runway 33.  It seems 
possible to achieve the lowest DH of 250’, but will require the maximum allowable RNP climb 
gradient of 425’/NM.  A lower climb gradient can be used, but will require a DH adjustment. 
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Runway 24 
 
The RNAV (GPS) approach to Runway 24 is also a LNAV approach without vertical guidance.  
As with Runway 6, the high terrain on the northern side of the final approach (see Figure 3, point 
D) precludes a precision approach.  A precision final approach analysis of the penetration to the 
obstacle clearance transitional surfaces by the high terrain resulted in a DH similar to the current 
DH of 1410’.  So, as with Runways 6 and 33, it appears the only feasible solution is to seek 
development of an advanced RNP SAAAR procedure in order to avoid the terrain in the final 
approach segment. 
 
VOR/DME-A 
 
Circling MDH is 525 and for categories A thru C aircraft and 605 for category D aircraft, with 
visibility minimums of; 1 mile for categories A and B aircraft, 1½  mile for category C aircraft, 
and 2 miles for category D aircraft.  The procedure was not analyzed for further improvements. 
 
Visibility Minimums 
 
ROA has approach visibility as low as ½ mile.  If lower DH minimums result from development 
of an advanced RNP SAAAR procedure then the appropriate visibility minimums will also be 
determined.  In general, the lower the DH the lower the visibility will also be.  However, the 
visibility reduction also depends on satisfying threshold siting surface requirements. 
 
Approach visibility minimums are a function of the pilot’s height above touchdown and distance 
from runway end at the missed approach point.  The higher the missed approach altitude means 
the farther away from the end the pilot will be when descending to the minimum cloud ceiling.  In 
order to descend below the cloud ceiling, the pilot must have visual reference to either the runway 
or runway lights/lighting system.  Thus, visibility is a function of the pilot’s altitude along a 
constant angle of descent. 
 
Approach visibility minimums can be reduced in one of two ways.  The first is by lowering the 
cloud ceiling minimums so that the pilot can descend lower and closer to the runway before 
visual sighting is required.  The other is to install an approach lighting system, which serves to 
extend the runway environment closer to the pilot in poor visibility conditions (i.e. as much as a 
½ mile for a 2400’ MALSR system). 
 
Conclusion 
 
It appears that the FAA has been attentive to developing approach procedures with the lowest 
possible minimums.  The recent more advance procedures that are now possible will require the 
cooperation of interested air carriers, since they are responsible for the required avionics and 
training.  At this point, therefore, inquiry to desirability of such further development appears the 
next course of action.  Close and continued coordination with the FAA is also encouraged as new 
procedure types and criteria continue to evolve in the direction of higher precision and accuracy, 
which may prove beneficial for future ROA instrument operations. 
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Background 
 
HNTB Corporation is assisting the Roanoke Regional Airport Commission to develop an 
update to the Roanoke Regional Airport (RRA) master plan.  As part of this study, it was 
learned that the City of Roanoke is developing a design for intersection improvements at 
Aviation Drive, Towne Square Boulevard, and Thirlane Road that would directly impact 
access to the Airport’s passenger terminal.  The idea behind the City’s proposal is that 
improved access to and egress from the retail area served by Towne Square Boulevard 
requires a signal at Aviation Drive.   To minimize impacts on and improve the adjacent 
airport entrance, and to help reduce wrong-turn movements into Thirlane Road by 
drivers believing that Thirlane is the entrance to the Airport, the City proposed a single 
signalized intersection of Aviation/Towne Square/Airport entrance/Thirlane Road, in 
which Thirlane and the Airport entrance would be the shared west leg.  Airport staff 
requested that HNTB analyze the proposed intersection improvements to identify 
impacts to Airport customers.  The full scope of HNTB’s assignment is presented in 
Appendix 1.   
 
This memorandum presents the results of traffic simulation and geometric analysis of the 
City’s proposed configuration and suggests a refinement of the configuration.   
 
Findings 
 
HNTB reviewed the City’s proposal from a number of perspectives of interest and 
importance to the Airport.  Our findings were: 
 

1. Level of service of traffic operations:  HNTB simulated the traffic operations of 
the proposed intersection using VISSIM microsimulation software.  Both queue 
lengths and average vehicle delay were examined.  In the City’s proposed 
configuration, depicted in Figure 1, the intersection as a whole and the 
northbound left-turn movement into the airport operate with acceptable level of 
service. 

 
2. Encroachment into lanes:  HNTB reviewed the swept path of trucks that would 

make the northbound left into the airport followed by a left turn onto Thirlane 
Road.  All turning trucks of wheelbase WB-40 or longer would encroach in the 
southbound right-turn lane into the airport, largely due to the length of the nose 
of the median on the west leg of the intersection.  In the event three trucks make 
the northbound left turn sequentially and get delayed at the subsequent left turn 
onto Thirlane Road, one of the airport entrance lanes will become blocked.  Such 
an event would be expected to occur only infrequently. 
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Figure 1: Aviation Drive at Towne Square Boulevard – City of Roanoke Proposal 
 

 
 
3. Wayfinding:  HNTB considered the wayfinding implications of the proposal for 

airport-bound traffic.  The issue today is the potential for airport-bound traffic to 
mistakenly turn left into Thirlane Road at the left-turn bay prior to the airport 
entrance.  With a merged entrance as per the City’s proposal, a single left-turn bay 
feeds both Thirlane Road and airport traffic.  How to sign this left turn to inform 
the driver that immediately after turning left, he would have to choose between a 
left turn to Thirlane or a right turn to the airport is problematic.  Some 
downstream signing, internal to the airport, is necessary to continue to provide 
positive guidance to the driver bound for the airport.  However, large vehicles, 
especially trucks, would tend to block the view of drivers who may be following 
closely (as is true of most signalized left turns, the headway between vehicles is 
short).  This further makes it difficult to sort Thirlane traffic from airport traffic, 
raising the possibility of wrong turns again. 

 
4. Weaving distance on Aviation Drive:  When traffic is busy on northbound 

Aviation Drive today, it can be challenging for drivers coming from the flyover 
ramp from eastbound Hershberger Road to weave across Aviation Drive to get in 
the left lane for the turn into the Airport.  With the proposed new signalized 
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intersection located further south, any weaving issue could be aggravated.  
Recognizing this, the City’s proposal was to reconstruct the merge point of the 
flyover ramp to move it southward, keeping as much of the weaving distance on 
Aviation as possible.  As well, with tighter geometry on this ramp, traffic coming 
from the ramp would be at a lower speed than it is today.   Figure 2 shows the 
current and proposed distances for making this movement between the flyover 
ramp and the Airport entrance.  While no decrease is desirable from the 
perspective of ease of movement for traffic inbound to the Airport, the difference 
is a proposed decrease of approximately 60 feet, or less than 10 percent of the 
currently available distance.   

 
Our conclusion based on these findings was that as proposed, the intersection had a few 
issues which needed to be addressed in order for the proposed project to achieve its 
objectives.  
 
Figure 2.  Proposed Change in Weaving Distance on Aviation Drive 
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Proposed Alternative Configuration 
 
HNTB examined an alternative configuration to the intersection that would address 
potential vehicle blocking, motorist wayfinding concerns, and implications of the 
decrease in the weaving distance.  This alternative is depicted in Figure 3.   
 
Figure 3.  Aviation Drive at Towne Square Boulevard – HNTB Alternative 
 

 
 
The suggested changes shown in this plan are: 
 

• Convert the left-most northbound through lane on Aviation Drive to a left-turn 
lane.  Northbound volumes do not require two through lanes.  Of the two left-
turn lanes, the leftmost lane would be indicated with an overhead sign “Thirlane 
Road Only” and the second from left lane would be indicated “Airport Only.”  
The two turning paths would be separated by cat-track pavement markings. 

• Have two receiving lanes on the airport entrance.  The right lane would continue 
onto the airport ring road.  The left lane would be for left turns onto Thirlane 
Road but would also permit a driver to continue onto the airport ring road.  Thus, 
even if a driver bound for the airport were to be in the incorrect lane, he could still 
correct for that after turning left off of Aviation Drive.   
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• Trim back the nose of the raised median of the airport entrance road such that 
left-turning trucks going to Thirlane Road do not encroach on the lane for traffic 
into the airport. 

• Place a stop bar pavement marking, a “Stop Here on Red” (R10-6), and a “Do Not 
Block Intersection” (R10-7) sign on the outbound airport roadway just west of 
Thirlane Road. 

• Construct a raised concrete island to prohibit northbound Thirlane Road through 
movement into the airport.  The utility of this movement in the City’s plan is not 
clear, and the anticipated tiny volume of traffic desiring to reach the terminal 
from Thirlane does not warrant the accommodation of this movement. 

• If the intersection project is undertaken, at the Commission and the City should 
monitor the operation of the access/egress of the overflow lot relative to the 
influence thereon of the new adjacent signalized intersection. 

 
With the dual left-turn lanes and overhead signs designating their usage, it is anticipated 
that the majority of airport-bound traffic would use the rightmost left-turn lane and be 
unimpeded by left-turning traffic onto Thirlane Road.  Those airport-bound vehicles that 
get into the far left turn lane and are delayed by Thirlane-bound vehicles still would be 
able to continue in the same lane into the airport once the blockage clears.  If outbound 
vehicles heed the “Do Not Block Intersection” sign, vehicles bound for Thirlane Road 
should rarely be delayed.   
 
Relative to the weaving issue, the HNTB alternative configuration reduces the number of 
lanes across which a driver would have to weave to get into the Airport from the 
Hershberger flyover ramp.  In the City’s proposal, that movement would continue to be 
across two lanes of Aviation Drive.  Under this alternate, there is only the need to weave 
across one lane, which takes a shorter distance to accomplish safely and easily, thus more 
than offsetting the impact of the loss of 60 feet of weaving distance.   
 
Summary of Changes and Recommendation 
 
If the City moves forward with the project and adopts the recommended alternatives 
presented in this memo, there will be three significant improvements from today’s 
conditions: 
 

• There will be no separate entrance to Thirlane Road from Aviation Drive to 
confuse anyone looking for the airport or to induce drivers to make sudden, last 
minute lane changes when they realize their mistake. 

• The weaving is improved since Airport traffic would only have to weave left two 
lanes, one lane less than they do now.  Given the modest decrease in the weaving 
length, the weave into the Airport would be better than today. 
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• There will be a signal at the Airport entrance which will improve the ability to deal 
with traffic volumes on Aviation which will, in general, be higher over time.  

 
Our recommendation is that the Airport support the project with the proposed changes 
recommended herein for the following reasons:  
 

• The City's original proposal overall was problematic relative to a few factors, 
which we have identified.  

• The HNTB proposed revision to the City’s plan addresses the concerns we have 
with the City's proposal: 

o It eliminates lane encroachment for left turns by trucks into the Airport 
and into Thirlane. 

o It improves the weave for Airport traffic (as noted above). 
o It operates as well or better than the City's proposal from a traffic 

operations perspective, and better from a safety and wayfinding 
perspective. 

o It offers an alternative for the possible improvement for movements out of 
Overflow Parking.  

• With the recommended changes to the City’s proposal, access to the Airport will 
be improved incrementally.   One key aspect of our recommendation would be 
that there be an overhead sign structure (spanning the four northbound lanes of 
Aviation) set south of the northbound stop bar just far enough to not block 
driver's views of the traffic signals.  This sign structure would flag the intended use 
of each lane with arrows and messages, to wit: 

o Right lane:  Shopping Center Only (right turn arrow) 
o Second lane:  Aviation Drive Through Traffic (thru arrow) 
o Third lane:  Airport (left turn arrow) 
o Leftmost lane:  Thirlane Road (left-turn arrow or a modified one which is 

almost a u-turn arrow) 
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Appendix 1. 

Roanoke Regional Airport Master Plan Update 
Supplemental Services Scope of Work 

 
HNTB Corporation is assisting the Roanoke Regional Airport Commission to develop an 
update to the Roanoke Regional Airport master plan.  As part of this study, it was learned 
that the City of Roanoke is developing a design for intersection improvements at Aviation 
Drive, Towne Square Boulevard, and Thirlane Road that would directly impact access to 
the Airport’s passenger terminal.  Airport staff has requested that HNTB Corporation 
analyze the proposed intersection improvements to identify impacts to Airport 
customers. 
 
HNTB Corporation proposes the following scope of work. 
 
Task 1: Collect and Collate Data 
HNTB will acquire the following information from the City of Roanoke and its 
consultant that is designing the intersection improvements: 
• turning movement volumes at the subject intersection 
• vehicle classification  
• origin and destination information through the intersection 
• signal timing 
• base mapping showing the currently proposed intersection configuration. 
 
Task 2: Build Base Case Model 
HNTB will build a VISSIM microsimulation model of the base case scenario – that is, the 
intersection configuration being developed by the City of Roanoke.  This task will 
encompass laying out links, adding priority rules and signal controls, coding vehicle 
paths, checking model operations, refining and rechecking the model, and 
documentation of assumptions and methods.  This model will use vehicle volumes for 
one time period, presumably the peak volumes for the intersection as a whole, as supplied 
by the City of Roanoke. 
 
Additional service: Incorporate a second time period into the model. 
 
Task 3: Run Base Case Model 
Once the base case model has been built, HNTB will run the microsimulation model 
using 5 random number seeds.  HNTB will extract and collate the data outputs from the 
model runs and report the following measures of effectiveness: 
• average delay per vehicle at the intersection 
• average travel times for vehicles destined for the Airport. 
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These model runs will be for the one time period described in Task 2. 
 
Additional service:  Run the model an additional 5 times for a second time period. 
 
Task 4: Develop Alternatives 
HNTB will evaluate the model results and identify deficiencies with the existing design.  
HNTB will then develop an alternative intersection configuration to address the 
deficiencies. 
 
Task 5: Build Alternative Case Model 
HNTB will build a VISSIM microsimulation model of the alternative case scenario – that 
is, the intersection configuration developed in Task 4.  This task will encompass laying 
out links, adding priority rules and signal controls, coding vehicle paths, checking model 
operations, refining and rechecking the model, and documentation of assumptions and 
methods.  This model will use vehicle volumes for one time period, presumably the peak 
volumes for the intersection as a whole, as supplied by the City of Roanoke. 
 
Additional service: Incorporate a second time period into the model. 
 
Task 6: Run Alternative Case Model 
Once the alternative case model has been built, HNTB will run the microsimulation 
model using 5 random number seeds.  HNTB will extract and collate the data outputs 
from the model runs and report the following measures of effectiveness: 
• average delay per vehicle at the intersection 
• average travel times for vehicles destined for the Airport. 
These model runs will be for the one time period described in Task 2. 
 
Additional service:  Run the model an additional 5 times for a second time period. 
 
Task 7: Final Documentation 
HNTB will write a brief technical memorandum summarizing: 
• methods and assumptions 
• results of the base case modeling 
• description of the alternative intersection configuration 
• results of the alternative case modeling 
• recommended course of action. 
One hard copy and one electronic copy of the technical memorandum will be submitted 
to Roanoke Regional Airport staff.   
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INTRODUCTION 
 

This analysis is part of a larger project to develop the most efficient and economical solution for 

lighting of the short and long term parking lots at the Roanoke Regional Airport. The task order consists of 

a field survey for evaluating the existing lighting system, a lighting analysis of the existing lighting system 

and a preliminary design of a recommended lighting system. The report describes the details and results 

of the study, and examines the replacement of all existing luminaries excluding the pedestrian luminaries 

for the entire parking lot area. The mission of the proposed lighting system is to enhance parking lot 

safety. In the process, goals ensure a balanced approach to resolving lighting issues by assigning equal 

importance to safety, visual continuity, total cost, and minimization of light pollution. 

Goal 1: to provide sufficient levels of illumination to ensure pedestrians, drivers                         

and other users can travel safely at night. 

Goal 2: to establish a system that provides unity and continuity for which enhances the character 

of the airport’s architecture and the surrounding landscape. 

Goal 3: to balance energy efficiency, construction cost, illumination control and uniformity. 
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Field Survey of Existing Lighting System 
 

 

The parking lot is currently being illuminated by conventional offset low-level lighting. There are 

three types of light poles in the parking lots (see Fig. 1.). Luminaire Type S: rectangular 400 Watt Metal 

Halide luminaries, HUBBELL#: RCM-0400M-IF5-X-F5, with sharp cutoff - medium type III distribution, 

mounted on Type A poles. Luminaire Type S1: 175 Watt Metal Halide luminaries, HUBBELL#: RCS-

OMSH-IP5-X-F5, with sharp cut-off – medium type III distribution, mounted on Type B poles. Luminaire 

Type S2: 175 Watt Metal Halide Glow Dome walkway luminaries, Gardco#: CPG 1811-277, 175MH-WP-

10 AF-NA, with Anodized Brushed Aluminum Type C poles. 

  

  

 

Tested Area Reading 
Number 

Reading 
under the 
Luminaire  

(Fc)

Reading 
Coverage Area of 

the Luminaire 
(Fc)

Reading 
Coverage Area of 

the Luminaire 
(Fc)

Reading 
Coverage Area of 

the Luminaire 
(Fc)

PL Access Road 1 0.27 0.1

PL Access Road 2 0.4 0.38

PL Access Road 3 0.27 0.1

Parking Lot 1 1.28 0.21 0.21 0.04

Parking Lot 2 1.28 0.9 0.9 0.04

Parking Lot 3 0.21 0.33

Pedestrain Path 1 3.05 1.33

Pedestrain Path 2 3.05 1.33

Pedestrain Path 3 2.11 0.4
 

 
 
 

Table 1: Test data collected during the field survey  
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Figure 1. Existing Lighting Layout 
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Figure 2. Existing Lighting Design Drawings 
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Proposed Lighting System 

DESIGN CRITERIA 

 The following criteria are based on the IESNA Recommended Practice with airport 

parking area (RP-17-87). 

• Level of Illumination (average maintained horizontal illumination) 

1 to 2 footcandles 

• Minimum Horizontal Illuminance 

0.2 to 0.5 footcandles 

• Uniformity Ratio (Maximum to Minimum) 

20:1 to 15:1 

PROPOSED SYSTEM 

• Light Source: Metal Halide 

• Lamps:  

a) New 250 watt M.H. luminaries on existing light poles at existing locations.                                           

b) New 175 watt M.H. luminaries on existing light poles at existing locations. 

  c) Existing pedestrian path lighting system to remain. 

• Mounting Heights (remain the same as the existing mounting heights):  

a) Parking lot --- 27’;  b) Access road --- 15’;  c) Pedestrian walkway (typical) --- 10’  
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Photometric Calculations 
 
  
 
 

 
 
 
 
 
 

Label CalcType Units Avg Max Min Avg/Min Max/Min

Area_1 Illuminance Fc 1.61 2.90 0.30 5.37 9.67

Area_2 Illuminance Fc 1.55 3.00 0.30 5.17 10.00

Area_3 Illuminance Fc 1.70 3.10 0.60 2.83 5.17

Area_4 Illuminance Fc 2.16 4.70 0.30 7.20 15.67

Area_5 Illuminance Fc 2.02 6.50 0.20 10.10 32.50

Area_6 Illuminance Fc 3.11 6.60 1.10 2.83 6.00

Statistical Area Summary
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Conclusion 

 

 To achieve an optimum lighting system the light poles for the parking lots and access road would 

require redesign and reinstallation. However, considering most of the lighting system elements are of 

good condition, our conclusion is that a retrofit of the existing lighting system is more feasible for reasons 

of efficiency and performance. We have concluded that the existing luminaries in the parking lots and 

access road will improve the overall existing lighting conditions by: 

  

• Reduction of illumination glare and improved illumination uniformity. Such enhancements will 

improve night time visual perception; therefore providing significant improvements to night time 

driving as well as pedestrian and security conditions. 

 

• Controlling light pollution. By applying cut-off illumination optics, vertical and horizontal 

illumination spillage from the parking lots and access road will be eliminated. Only a visual 

perception of the illumination will be detectable outside of the limits of the parking lots and access 

road. 

 

• Reduction of energy consumption. The proposed luminaries operate more efficiently than the 

existing luminaries. 
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Recommendation 

 

 Retrofit the existing lighting system: 

 

1. Replace the existing luminaries in the parking lots and access road. 

 

2. Retain existing lighting system elements such as: light pole foundations, light poles, lighting 

system electrical service and circuits. 

 

3. Retain all elements of the pedestrian walkway lighting system. 

 

4. Additional improvements to the existing lighting system can be obtained by adding more access 

road light poles and luminaries and by modifying the light pole spacing and luminaire mounting 

heights in the parking lots. 
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ROANOKE REGIONAL AIRPORT 
MASTER PLAN UPDATE 

 
Runway Extension Alternatives to Meet 

Master Plan Recommended 7,700-foot Length 
White Paper 

 

Introduction 

The Master Plan Update recommends an ultimate runway length of 7,700 feet for 
Roanoke Regional Airport (ROA).  This recommendation is based on a preliminary 
analysis of anticipated air service in the future.1  This analysis suggests that, toward the 
end of the 20-year forecast horizon, nonstop service to Dallas-Ft. Worth (DFW) and/or 
Houston (IAH) is possible.  Due to the relatively long stage length and low demand levels 
of these markets, it is anticipated that these markets would be served by regional jets.  For 
planning purposes, therefore, runway length requirements were determined using the 50-
seat Embraer EMB-145 regional jet, currently, the most common regional jet used for 
these two markets. 

Potential Benefit of a 7,700-foot Runway 

A general, order-of-magnitude analysis was undertaken to determine whether a runway-
lengthening project would be economically feasible.  The results are shown in Table 1.  
The economic benefit of the runway-lengthening project was limited to benefits accrued 
by commercial passenger airlines.2  Since the current length is sufficient for existing 
service, a lengthened runway would not begin to provide a measurable economic benefit 
until the airlines introduced service to new markets where operational payloads would be 
restricted by runway length. 

The primary benefit of a 7,700-foot runway would be the greater payload-carrying 
capacity (expressed in terms of additional revenue) of commercial flights.  As noted 
previously, the most likely passenger markets that could benefit from having a longer 
runway would be DFW and IAH, both of which are approximately 1,000 statute miles 
from Roanoke.  The maximum payload capacity of the EMB-145 is 12,771 pounds.3  A 
full 50-passenger load would therefore leave 1,771 pounds available for cargo.  The 
economic benefit calculations, therefore, assumed 1,771 pounds of cargo and measured 
the additional benefit in terms of added revenue from being able to carry more passengers 
due to the longer runway.4 

                                                 
1 See draft of Chapter 5, Section 5.4.2, Roanoke Regional Airport Master Plan Update (2006) for a 
discussion of this analysis. 
2 Based on the analysis in Section 5.4.2 of the Master Plan Update, the short stage lengths to existing cargo 
hubs do not indicate an economic benefit from a longer runway. 
3 EMB-145-LR airport planning manual. 
4 Revenue for belly cargo carried is difficult to obtain; therefore, the benefit calculations were determined 
based on additional passengers carried. 



 

6,800 Feet (2) 7,700 Feet Difference

BENEFIT
Max. Takeoff Wt. (lbs.) (3) 44,864                47,508                2,644                  
Oper. Empty Weight (lbs.) 26,694                26,694                -                      
Fuel + Reserves (lbs.) 7,470                  8,043                  573                     
Avail. Payload (lbs.) 10,700                12,771                (4) 2,071                  

Cargo (lbs.) (5) 1,771                  1,771                  -                      
Passengers (6) 40                       50                       10                       

Passenger Load Factor 80.0% 100.0%

Avg. One-way Fare (7)
Dallas-Ft. Worth 193.33$              
Houston 202.25$              

Annual Departures
Dallas-Ft. Worth (8) 1,095                  
Houston (8) 1,095                  

Additional Revenue
Dallas-Ft. Worth 2,116,964$         
Houston 2,214,638$         
Total 4,331,601$         

TOTAL ANNUAL BENEFIT
DFW Service Only 2,116,964$         
DFW + IAH Service 4,331,601$         

COST
Costruction Cost

Lengthen East End of Runway 6-24 250,000,000$     
Lengthen North End of Runway 15-33 90,000,000$       

TOTAL ANNUAL COST (9)
Lengthen East End of Runway 6-24 20,000,000$       
Lengthen North End of Runway 15-33 7,200,000$         

DIFFERENCE BETWEEN ANNUAL BENEFIT AND COST
Lengthen East End of Runway 6-24

DFW Service Only (17,883,037)$     
DFW + IAH Service (15,668,399)$     

Lengthen Northwest End of Runway 15-33
DFW Service Only (5,083,037)$       
DFW + IAH Service (2,868,399)$       

Note: (1) Assumes no obtacle limitations.
(2) Existing length of longest runway.
(3) At mean maxium summer temperature (85 deg. F).
(4) Maximum payload for EMB-145 LR version.
(5) Maximum cargo assuming full 50-passenger load.
(6) Assumes 220 pounds per passenger.
(7) Average one-way fare (CY2005), from US DOT.
(8) Assumes 3 daily departures x 365 days; all departures at 85 deg. F.
(9) Does not include O&M.

Source:  EMB145 Airport Planning Manual; USDOT T100 data; HNTB analysis.

for Providing 7,700 Feet of Runway (1)

Table 1

ROANOKE REGIONAL AIRPORT
MASTER PLAN UPDATE

Comparison of Order-of-magnitude Benefit and Cost
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At the current 6,800-foot runway length, an EMB-145-LR regional jet traveling to either 
DFW or IAH would be limited to about 40 passengers and 1,771 pounds of cargo for 
flights departing at the mean maximum temperature.  It is recognized that, in practice, 
airlines would likely reduce the amount of cargo on-board and choose to carry a full 
passenger load; however, to quantify the benefit of the additional payload that could be 
carried with the longer runway, the economic benefit of this additional weight had to be 
calculated in terms of additional passengers.  The additional 900 feet of runway would 
allow the aircraft to fly nonstop to these two cities with a full passenger load (i.e., 50 
passengers) and 1,771 pounds of cargo. 

The annual benefit was estimated for two scenarios—three daily departures to DFW only 
and three daily departures to both DFW and IAH (for a total of six daily departures).  In 
addition, to present the best case for potential benefits, it was assumed that each departure 
occurred at 85 degrees throughout the year.  With nonstop service to DFW only, the 
annual benefit is estimated to be approximately $2.1 million.  Assuming six daily non-
stops, the annual benefit is estimated to be $4.3 million.  This suggests that the amortized 
(annual) cost of the extension would have to be equal to or less than these amounts in 
order to make it cost-justifiable.  Based on current financing costs, a benefit of $2.1 
million could support a project capital cost of between $23 million to $27 million, while a 
benefit of $4.3 million could support a project capital cost of between $48 million and 
$55 million. 

Cost of Longer Runway 

The cost of the lengthened runway would be its construction cost and costs for planning, 
engineering, land acquisition, materials, labor and environmental mitigation.  Once the 
extension became operational, there would also be an incremental increase in operating 
and maintenance (O&M) cost. 

Cost of Extending Runway 6-24 to 7,700 Feet 

As part of a separate analysis, options for extending the primary runway at ROA 
(Runway 10-28) to a length of 10,000 feet were examined.  The results of this analysis 
indicated that the least expensive option for providing this length was extending the 
runway to the east, as a westward extension would require spanning I-581.  The initial 
cost estimate for this 3,200-foot extension was $490 million.  Although a specific cost 
estimate was not undertaken for a 900-foot extension (i.e., the additional length needed to 
provide the Master Plan-recommended 7,700 feet), it would likely exceed $250 million; 
this cost was assumed for providing 7,700 feet on Runway 6-24. 
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Extending Runway 15-33 to 7,700 Feet 

Extending Runway 15-33 was also examined as part of the Master Plan Update effort.  
Extending the runway to the southeast would have a significant impact on Hershberger 
Road and its interchange with Aviation Drive, as well as other impacts, and was therefore 
not considered in greater detail.  However, an extension toward the northwest (i.e., 15 
end) was examined (see Figure 1).  Because air carrier departures would generally be 
limited to the southeast direction (due to terrain), it is possible that the full benefit of 
extending this runway would not be realized; however, to present a best case for this 
option, it was assumed that the 7,700-foot length could be used when needed.5 

Lengthening Runway 15-33 to the northwest would require the acquisition of 15 acres of 
land to accommodate the additional runway and taxiway pavement, full safety area, and 
for obstruction mitigation.  Approximately one million cubic yards of earthwork would 
be required to provide adequate grading and drainage and clearance of Peter’s Creek 
Road.  It also would require an overpass to be constructed over Peter’s Creek Road.  In 
addition, NAVAIDs would need to be relocated.  Environmental impacts are not likely to 
be significant, but would need to be analyzed through an environmental assessment.  The 
result of the preliminary cost estimate for lengthening Runway 15-33 to 7,700 feet to the 
northeast indicates a construction cost of $90 million. 

Order-of-magnitude Comparison between Benefit and Cost 

Lengthening Runway 15-33 to the northwest appears to be the least expensive option for 
providing the Master Plan Update-recommended 7,700 feet of runway; however, it does 
not appear to be practical from a cost justification perspective during the 20-year 
planning horizon.  As shown in Table 1, the annual benefit would be between $2.1 
million and $4.3 million while its annual cost would be approximately $7.2 million. 

Recommendation 

Although the runway lengthening project does not appear to be cost-justifiable during the 
20-year planning horizon of the Master Plan Update, as demand continues to increase and 
as aircraft become more efficient, the benefit of a longer runway would, at some point, 
justify its implementation.  Prudent planning therefore suggests that sufficient land 
beyond the northwest end of Runway 15-33 be acquired by the Airport and preserved to 
ensure that the project could be undertaken. 

                                                 
5 Terrain would limit the landing length to 5,800 feet when landing on Runway 15. 



 

 

Figure 1—Northwest Extension to Runway 15-33 
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Runway Safety Area Analysis 
Runway 6-24  
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ROANOKE REGIONAL AIRPORT 
MASTER PLAN UPDATE 

 
Recommended Terminal Improvements 

 
 

Introduction 
 
While the passenger terminal overall is sufficiently sized to accommodate existing and 
20-year demand, specific functional elements are undersized.  Additionally, the terminal 
was not originally designed to accommodate hold bag screening functions.  Finally, the 
Master Plan Update provides an opportunity to upgrade passenger services and amenities.  
This white paper describes the recommended terminal improvements needed to 
accommodate future demand. 
 
First Floor Improvements 
 
This section outlines the recommended key improvements to the first level of the 
terminal including, hold bag screening and outbound baggage, concessions in the ticket 
lobby, restroom improvements, and support space improvements. 
 
Hold Bag Screening and Outbound Baggage 
 
The terminal was not originally designed to accommodate 100 percent hold bag screening 
activity which was implemented in response to the 9/11 terrorist attacks.  The 
Transportation Security Administration (TSA) installed explosive trace detection 
equipment (ETD) and inspection space for the checked baggage in the ticket queue area 
of the terminal.  This has significantly reduced queue and circulation space in the ticket 
lobby, and creates crowded conditions and a low level of costumer service. 
 
The recommended solution is to relocate the baggage screening process to a separate 
HBS area behind the airline ticket office area, as shown in Figure 1.  All bags would be 
collected along the ticket counter with the existing take away conveyor system and 
conveyed to a single high throughput in-line system and EDS device such as a CTX 9000 
or an L3 Examiner 6500 with throughput rates of more than 384 bags per hour. Indexing 
queue belts would be provided for any peak ten minute surge of baggage in the system. 
 
Suspect bags would be screened in a secondary “level three” ETD screening.  Once the 
bags are fully screened and cleared, they would be conveyed to a common baggage 
make-up device in a new expanded common use baggage room where all air carriers 
would have sufficient room to make-up their bags. 
 
The recommended checked baggage screening plan would be implemented in phases in 
order to keep all airline baggage make-up operations functioning during the construction 
of the new system.  When the in-line checked bag screening system is constructed, 
baggage make–up areas which are currently not used can be used for the new screening  
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Figure 1—Recommended Hold Bag Screening Option 
 
 
and the baggage make-up area.  The ATO space for each airline should be equitably re-
allocated and relocated logically behind each air carrier’s ticket counter operation.  This 
scheme provides for flexibility and changes in airline market share, and as airlines come 
and go the facility stays the same.  
 
Additional improvements include expanding the outbound baggage room outward from 
the back end of the building approximately 25 feet along the entire ticketing wing length.  
The existing slot drain would have to be relocated northward to accommodate the 
expansion and the grades for site drainage. 

 
Concessions in Ticket Lobby 
 
It is recommended the existing travel agency in the ticket lobby, which is not a significant 
revenue producing enterprise, be relocated or eliminated and replaced with a premium 
coffee shop.  (See Figure 2.)  This is an excellent location near the main entrance to 
capture both departing and arriving passengers and produce significant non-airline 
revenues for the airport. 
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Figure 2—Customer Service Improvement Opportunities 
 
 
First Floor Restroom Improvements 
 
The recommended plan provides expanding/improved first floor restrooms which 
significantly increase the number of fixtures, provide ample space for passengers with 
luggage, comply with ADA requirements, and place the entrances of the restrooms at a 
more prominent location.  The new plan increases the amount of women’s fixtures to 
provide restroom “parity” by providing an appropriate level of service equal to the men’s 
facilities.  Figure 3 shows the recommended expansion. 
 
Level One Support Space Improvements 
 
The recommended terminal plan expands the mechanical room space for added chiller 
and boiler capacity as the terminal spaces increase in the future. 
 
To create the mechanical space, the emergency generator and substation transformer will 
have to be relocated.  The new location keeps the two units close to the current 
underground electrical utility feed and circuits to the emergency power next to the 
expanded mechanical room. 
 

K-3 



 

K-4 

 
 
Figure 3—Level One Restroom Expansion 
 
 
The ground service vehicle roadway underneath the terminal will have to shift northward 
to accommodate the mechanical room expansion. This is easily accomplished, as there is 
ample open space below the concourse at this location. 
 
The entrances and exits to the inbound baggage layout area are to be enlarged in the 
recommended plan.  The north end of the inbound bag lay down area will be expanded 
northward and widened to facilitate easier access to the first baggage claim device. This 
augmentation should eliminate any potential for tug damage to doors and walls in the 
area.  The south entries and exits will also be widened. 
 
Battery charging stations are recommended to be added at the ramp level around the 
concourse for electrically powered GSE vehicles used by the airlines.  This also can be 
used to a public relations advantage by the airport in terms of being environmentally 
sustainable. 
 
Improvements to Second Level of Terminal 
 
After passengers complete their ticketing transaction on the first level, they ascend to the 
second level of the terminal by escalators, stairs, or an elevator.  Upon arriving at the 
second level, passengers reach the main central area which is used for circulation, 
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meeter/greeter waiting, and queue area for the passenger security checkpoint screen
The recommended plan provides several important improvements that greatly enhance 
the level of passenger service at the departure level. 
 

ing.  

assenger Security Screening Checkpoint 

 its existing configuration, the passenger security screening checkpoint has insufficient 

• Provide more area for passengers to divest their belongings prior to the 

rity line with a magnetometer, X-ray and ETD trace secondary;  

ed from Gate 1); 

modate foreseeable security equipment upgrades 

r a closable security gate for securing the concourse after last 

he recommended plan is shown in Figure 4.  As shown, a second security checkpoint 

ignated 

P
 
In
area for all the functions, especially at peak periods as passengers queue for screening in 
the main central area.  It is recommended that an additional building structural bay be 
added towards the north at the throat of the concourse to accommodate the following 
improvements: 
 

checkpoint area;  
• Add a second secu
• Provide a private pat down interview/inspection room; 
• Create a permanent TSA supervisor office (to be relocat
• Provide additional queue area; 
• Create sufficient space to accom

in future; and 
• Provide area fo

outbound flight. 
 
T
lane with a magnetometer and X-ray devices is provided.  Additional secondary 
screening areas and a private search room have also been provided.  The area des
for queuing has been increased significantly, and TSA and Airport office space is added 
in the building expansion at this level. 
 



 

 
  
Figure 4—Expanded Security Checkpoint 
 
 
The outbound baggage expansion area roof will be structured to accommodate a second 
level above, providing area for long term growth for additional ROA office space.  
 
Finally, a new Meeter/greeter space is created closer to the exiting arriving passengers. 
The area is enclosed by a glass partition giving an ample visual viewpoint to observe the 
arriving passengers. 

 
Concession Improvements at the Non-secure Central Area 
 
Although the overall space available for food & beverage and retail at the second level 
central area location is adequate for the current and near term projected passenger 
growth, its efficiency, layout, and architectural décor has become dated.  A more efficient 
layout combining the bar and food portion of the facility would reduce labor costs and 
provide better exposure to the bar area from the main circulation space.  Better visual 
access, a renovated attractive space coupled with an updated menu would increase the 
revenue potential of the facility. 
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Secure Concourse Area Recommendations 
 
This section focuses on concession improvements, passenger amenities, passenger 
holdrooms and boarding bridges, restrooms, and other improvements to the secure 
concourse area.  
 
Concessions on the Departure Concourse 
 
Concessions areas on the concourse would benefit with more visual exposure to the main 
concourse circulation.  Over time, as activity levels increase, additional area is warranted 
for food & beverage and retail concessions.  Figure 5 shows the recommended 
concession improvements. 
 

 
  
Figure 5—Second Level Concession Level Improvements 
 
 
Additional concessions should be added on the concourse, including a retail shop next to 
the security checkpoint and expanded food and beverage options further down the 
concourse near Gates 5 and 6.  Existing concessions should incorporate architectural 
features that allow better visual realization that a concession exists from a distance, and 
that would invite patrons to explore concession offerings.  This can be accomplished with 
exciting signage and graphics, architectural forms, and color. 
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Kiosk type concessions may provide additional revenue and meet the needs for 
passengers with a low up-front capital cost to both the Airport and the potential new 
concessionaire.  These concessionaires should be required to provide services or products 
different from existing concessionaires in order not to erode current revenue streams, but 
rather to create new revenue sources of concession business.   Suggestions from 
successful new concession ideas in the airport industry include: 
 

 Premium coffee kiosks 
• Flowers 
• Candy 
• Massage services 
• Local specialty artwork 

 
Additional area should be provided for one or more of these concession opportunities. 

 
Other Passenger Amenities 

 
Other amenities that would enhance passenger experience and are therefore 
recommended to be added to the concourse include: 
 

• More electrical outlets throughout the holdrooms for laptops and cell phones, 
• Improved flight information display system (FIDS) for departures with visual 

paging capabilities and larger monitors, 
• Newer, updated holdroom seating, 
• Desk workstations with electrical outlets for business travelers on the concourse 

to take advantage of the free Wi-Fi provided in the terminal, 
• Pay phones with TDD capability for the hearing impaired, 
• Community art work displays along the concourse, 
• Airport TV (e.g., CNN), and 
• A common-use club room for premium frequent flyer passengers and membership 

passengers provided by ROA Airport. 
 
 

Passenger Departure Holdrooms 
 
Gate 1 should be reactivated as a useable gate by moving TSA activity and the unused 
commuter stair.  This will provide sufficient area to serve up to a 70-seat aircraft. 
 
The terminal was originally designed for narrow body aircraft at each gate; however, it is 
currently predominately being served by regional jet and turboprop aircraft.  More 
regional aircraft gates could be provided around the terminal without adding more 
holdroom area by adding more passenger loading bridges and re-striping the aircraft 
ramp.  These modifications would require straight-in aircraft parking and tug push back 
operations rather than aircraft power out operations. 
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In the long term (beyond the 20-year forecast horizon), additional gate and holdrooms 
could be created by extending the concourse northwestward. 
 
Passenger Boarding Bridges 
 
Although several of the gates are equipped with loading bridges, the airlines typically do 
not use them.  As a result, passengers are required to deplane using air stairs to the apron 
and then climb stairs to the second level of the concourse.  To increase the opportunity of 
offering loading bridge service, it is recommended that all passenger bridges be made 
compatible for all aircraft types that either currently or are anticipated to serve the 
Airport.  Specifically, bridges that are compatible with the Dash 8 aircraft should be 
added to Gates 1 and 3 which do not have any bridges at this time, and this aircraft type 
should be redirected to those gates.  Baggage chutes/ lifts should be installed on the side 
of the passenger boarding bridges so regional aircraft passengers can claim their gate 
checked baggage in the passenger bridge rather than having to get their bags at baggage 
claim. 
 
Until the passenger boarding bridges are available for all passengers, the stairs used by 
air carriers for ground loading should to be improved.  Currently, the stairs used are 
utilitarian exit stairs. They should be upgraded with better finishes, signage, lighting, and 
security access control monitoring and cameras to monitor doors opened during 
enplaning and deplaning activities. 
 
Clear pedestrian walkway paths should be painted on the apron as a safety precaution to 
prevent passengers from wandering across the apron area in search of stairs to the second 
level concourse. 
 
Finally, use of boarding bridges should be enforced through lease terms and conditions to 
encourage frequent use, rather than air carriers opting for the more simple method of 
ground loading passengers to save airline labor and training. 
 
Concourse Restrooms 

 
The secure concourse level restrooms should be expanded into the Gate 3 and 4 
holdrooms to accommodate future passenger loads and to improve the ratio of fixtures in 
the women’s restroom.  When it becomes necessary to lengthen the concourse to provide 
more gates (beyond the 20-year planning horizon), additional restrooms can also be 
added.  This is illustrated in the plan showing an extension to the end of the concourse.   
 
Other Terminal Recommendations 
 
Opportunities to reduce energy costs should be explored which also reduce long term 
operations and maintenance costs including: 
 

• Lighting controls, 
• Efficient T12 fluorescent light fixtures and other efficient fixtures, 
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• State-of-the-art building automation controls, 
• Detailed commissioning of new HVAC equipment or re-commissioning of 

existing HVAC equipment to tune equipment to highest efficiency at periodic 
check-up times, 

• High-efficiency variable-speed motors and pumps, 
• Baggage conveyor belt systems that “time-out” quickly after use, 
• “Eco”-kits for escalators, 
• Waterless urinals, 
• Low flow automatic faucets and toilets, 
• Use of preconditioned air and 400 Hz ground power in lieu of aircraft burning 

APUs, 
• Electrical charging stations for electrical GSE equipment, 
• Recycling center in terminal, and 
• Recycled building materials on site work and building projects. 

 
Charter Aircraft Operations 

 
Public charter aircraft operations should be operated through the terminal building from 
current gates with passenger boarding bridges. 
 
Private and university charters, specifically for university bands with very large number 
of musical instruments, should continue to be accommodated at the air cargo area apron.  
To improve the level of service, operations at this location would require a small facility 
to screen (through magnetometer wanding) passengers and their baggage prior to 
boarding the charter aircraft via an air stair.  Covered air stairs and potentially a 
temporary type canopy structure (possibly similar to the FedEx facility) may be 
appropriate if the volume of charter traffic increases.  To provide a good level of service, 
the structure would need to be approximately 4,000 square feet in area to accommodate a 
150-seat aircraft.  Fabric structures are relatively inexpensive, costing between $25 and 
$55 per square foot.  The cost for a charter building therefore would range between 
$100,000 and $220,000. 
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Secondary Air Charter  Staging Facility Concept 

White Paper 
 
 
Introduction 
 
Roanoke Regional Airport (ROA) accomodates numerous charter flights during a typical 
year.  These charters include those using the passenger terminal and those staged at the 
cargo apron.  (Some charters which use small regional aircraft occasionally operate from 
the FBO.) 
 
Because charters operate under FAR Part 135, checked baggage does not have to be 
inspected, therefore making it more attractive to handle some charters (typically those 
associated with university-related travel) at the cargo apron because these operations 
frequently have a large amount of oversized luggage (e.g., sporting equipment, band 
instruments, etc.).  In order to improve the processing of these charter operations, an 
analysis was undertaken to select a preferred secondary charter processing concept. 
 
Current Charter Processing at the Cargo Apron 
 
At ROA, charter aircraft handling is provided by the FBO and several airlines, and 
charter operators frequently compare the costs and services offered by each provider 
when making their selection.  To gain a better understanding of current charter practices, 
representatives of Landmark Aviation (the current FBO operator) and Comair (a carrier 
who handles the majority of charter flights) were contacted. 
 
According to the Comair station manager at ROA, the schools chartering aircraft prefer to 
pull their buses right up to the aircraft.  Typically, Delta’s charter division contracts with 
a third party to provide aircraft handling and passenger screening.  Frequently, this six- or 
seven-person team arrives onboard the chartered aircraft.  Comair will notify TSA about 
the operation, and occasionally a local TSA representative will monitor passenger 
screening. 
 
While the charters can be processed anywhere along the cargo apron, they are usually 
accommodated at the west end, near the blast fence.  Based on discussions with the local 
FBO the buses are marshaled onto the apron through Gate 20, adjacent to the east apron 
of Piedmont Airlines’ maintenance facility.  According to Airport staff, buses 
occasionally have wandered onto other areas of the airfield, creating a safety hazard. 
 
There is no shelter for passenger security screening resulting in both passengers and 
security personnel frequently being exposed to inclement weather. 
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Planning Parameters 
 
For planning purposes, the following parameters were established as goals for 
development of a secondary charter staging facility. 
 

• Identify a dedicated site for charter aircraft processing; 

• Accommodate up to B757 aircraft; 

• Provide structure for passenger processing (minimally) and possibly passenger 
holding; 

• Provide flexibility to respond to changing TSA security protocols; 

• Minimize opportunity for hazardous aircraft-vehicle interaction; 

• Minimize disruption to surrounding aviation operations; and 

• Minimize cost. 
 
Development Options 
 
Two concepts were considered: 1) Provide improved secondary charter processing at 
current site (cargo ramp), and 2) Provide secondary charter processing at future FBO site. 
 
Improved Secondary Charter Processing Site at Cargo Apron 
 
Under this operating scenario, a portion of the cargo apron would become a dedicated 
location for secondary charter processing.  The site would be developed in such a manner 
as to meet the goals outlined above as follows: 
 

• Designate the west portion (out to 400 feet beyond the blast fence intersection) of 
the cargo apron as the secondary charter facility; 

• Construct a bus loading/unloading zone along Old Airport Road, which runs 
parallel to the cargo apron; 

• Construct a building that is sized to accommodate passenger screening at a 
minimum (about 1,000 square feet), and possibly, screening and passenger 
holding (about 3,000 square feet); 

• Shift security fence to keep bus staging outside secure area. 
 
Figure 1 shows the charter facility at the cargo layout. 
 
It is recommended that the building needs be met through the construction of an 
inexpensive semi-permanent building (e.g., a stressed membrane structure, similar to the 
FedEx cargo building currently located at the ROA cargo apron).  An example is shown 
below. 

L-2 



 

 
 

L-3 



 

 
 
 
 
 

 
 
Example of Fabric Structure Building 
 
 
 
The cargo apron and adjoining taxiway (Taxiway G) are designed for modified ADG-IV 
aircraft, requiring minimal infrastructure improvements.  In addition, as numerous charter 
operations have occurred here through the years, the operation has been demonstrated to 
be a workable option. 
 
The cargo apron can accommodate both the charter facility and future cargo activity; 
however, as the number of cargo aircraft parked at the apron increased, they would have 
to be pushed back from their parking positions instead of powering out.  Should the 
charter aircraft be required to stay at ROA for an extended period, it could remain at the 
cargo apron. 
 
In the future, should the Airport acquire the adjoining Nordt property, the apron could be 
made deeper, and a new cargo building could likely be built without having to move the 
charter building.  If, however, the cargo building did have to be relocated, the cost would 
be relatively low. 
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A general, order-of-magnitude development cost for providing a dedicated secondary 
charter facility at the cargo apron would range from a low of approximately $150,000 for 
a bus loading/unloading zone and a small building to handle passenger screening to 
$250,000 for a larger facility to accommodate screening and passenger holding. 
 
Secondary Charter Processing at the New FBO Site 
 
As noted previously, some smaller charter flights operate from the current FBO.  Under 
this option, secondary charter aircraft processing would be shifted to the relocated FBO 
site (at the location of the old terminal parking lot) as shown in Figure 2. 
 
It should be noted that, unlike the cargo facilities at ROA, the design aircraft for the FBO 
area include a modified ADG-II (60-foot wingspan) with provisions for an ADG-III 
taxilane for occasional larger jets, as shown in Figure 3.  Assuming a B757 charter 
operation, the aircraft would have approximately 18 feet of wingtip clearance as it taxis 
past parked aircraft, about two feet less than recommended planning parameters as 
specified in AC 150/5300-13.  While the aircraft was loading and unloading passengers, 
it would block aircraft circulation into and out of the hangar area.  Should the aircraft be 
required to stay at ROA for an extended period, it would have to be tugged to the 
proposed secondary deicing pad which would require ground staff; the aircraft would also 
have to be tugged back to the FBO apron to re-board passengers. 
 
Recognizing one of the goals of this analysis is to provide an enclosed passenger 
screening area, the facility would have to be accommodated within the FBO building, as 
there would not be sufficient space for a stand-alone screening area. 
 
It is also anticipated that there will be considerably more aircraft operations occurring in 
the FBO during charter boarding and deplaning which could be considered undesirable 
from a safety perspective. 
 
Recommendation 
 
The analysis above suggests that providing improved charter-related facilities at the cargo 
apron is the most effective way to meet the goals specified above.  In summary, 
 

• The cargo area is already designed to handle large air carrier aircraft; 

• Charters are already accommodated at that site demonstrating its feasibility; 

• The aircraft could remain for extended periods without having to be repositioned; 

• Interaction with other aviation activity would be minimal; and 

• Landside and passenger-related facilities, such as a bus loading/unloading zone 
and small structure for passenger processing could be provided with minimal cost. 
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In contrast, relocating secondary charter aircraft processing to the proposed FBO site is 
not recommended for the following reasons: 
 

• Charter operations would impact FBO activity by constraining/blocking aircraft 
circulation; 

• Charter aircraft staying at ROA for an extended period would have to be tugged to 
a remote location (likely the proposed secondary deicing pad) and tugged again to 
the FBO for passenger re-boarding; and 

• The FBO terminal would have to include design features that would permit the 
screening of passengers. 

 
For these reasons, it is recommended that, should the Airport desire a permanent site for 
charter processing, the site should be at the air cargo apron. 
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Introduction 
 
Air cargo activity at ROA is primarily centered the Airport’s air cargo facility in the 
northeast portion of the Airport.  This facility consists of a large 32,000 square yard 
apron, a FedEx cargo building and some ancillary support structures. 
 
Air cargo activity at Roanoke Regional Airport (ROA) peaked in 1995 at 27,200 tons.  
From this level, cargo activity dropped steadily, reaching a low of 13,100 tons in 2002.  
Since 2002, cargo activity has shown a slow but steady increase, reaching 15,800 tons in 
2005.  The FAA-approved Master Plan Update forecasts show a continued slow increase 
in air cargo activity, reaching 18,300 tons by 2025 under the base case forecast.  This 
slow growth translates into a moderate increase in cargo building requirements from 
28,400 square feet in 2005 to approximately 33,000 square feet by 2025.  (It should be 
noted that Building 5, which is partially used for cargo activity, will likely be removed to 
accommodate other development.) 
 
The majority of air cargo is transported by all-cargo aircraft (versus belly cargo in 
passenger aircraft).  There were slightly more than 2,000 all-cargo operations in 2005.  
This level is forecast to remain fairly constant over the next 20 years as it is assumed that 
cargo airlines will see higher load factors and use larger aircraft to accommodate higher 
demand.  The Master Plan Update indicates a current peak period requirement for four 
(4) cargo aircraft parking positions (two narrow-body positions, one B757 position, and 
one wide-body position).  By 2025, the Master Plan Update anticipates the parking 
position requirement to remain at four; however, the average size of each position would 
increase to two B757 positions and two wide-body positions. 
 
At a typical air cargo facility, the apron should be of sufficient length and depth to 
accommodate the perpendicular side-by-side parking of the number and mix of aircraft 
anticipated to use the facility during the peak period, a taxi lane, a two-lane service road, 
and at least 50 feet of marshaling area between the nose of the aircraft and the building to 
stage the transfer of cargo as it is loaded and offloaded from aircraft. 
 
Although the cargo apron at ROA is of sufficient length to accommodate future activity, 
it is not deep enough to allow aircraft to park perpendicularly to the support buildings and 
still provide room for a service road and adequate marshaling area.  Moreover, the depth 
of the entire site is inadequate to provide room for truck docks on the non-secure side of 
the building and other activities. 
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Air Cargo Development Options 
 
Although the current air cargo operators have not indicated that current layout 
deficiencies hamper their day-to-day activities, prudent planning recognizes the need to 
provide a more efficient layout in the future if possible. 
 
There are two general options for accommodating future air cargo growth.  The first is to 
continue to meet future needs at the existing site.  The second option is to move cargo 
operations to a new location. 
 
Continued Air Cargo Development at Existing Site 
 
In order to adequately accommodate future demand, the depth of the current cargo apron 
and of the overall site would have to be increased.  To meet 2025 requirements, the 
northern half of the Nordt property would have to be acquired at a minimum.  If property 
acquisition were held to this amount, existing activity at the Nordt factory could remain 
relatively undisturbed.    The estimated cost for acquiring the northern half of the Nordt 
property is approximately $0.5 million. 
 
Figure 1 shows a general concept for this expansion.  The benefits of this option include 
its relatively low development cost (which would range from a minimum of $8 million to 
a high of $12 million depending on the amount of land desired) and its reasonable 
proximity to the airline terminal to permit the ground movement of belly cargo between 
the two facilities.  The primary disadvantage of this site is the uncertainty of when (or 
even if) the required land parcels could be acquired when needed. 
 
Relocate Air Cargo Facilities to New Site 
 
To meet long-term cargo needs, a 15-acre site is required.  The number of alternative 
sites for relocating air cargo facilities at ROA is limited.  There are no available sites in 
the southeast quadrant area bordered by Runway 15-33 and Runway 6-24.  The northeast 
quadrant is either too narrow or has very steep grades making this area unsuitable.  The 
southwest quadrant is also too narrow and has grade issues. 
 
The only remaining area that has sufficient acreage to accommodate the Airport’s long-
term cargo needs is the Northwest Quadrant.  This area, however, has significant terrain 
issues, would require infrastructure improvements, would result in the relocation of 
existing FAA facilities, and would require the removal of a mobile home park. 
 
Figure 2 shows a possible air cargo layout at this site.  A taxiway system would be 
constructed to connect the site with the west end of Runway 6-24 and north end of 
Runway 15-33.  Landside access would be provided directly from Thirlane Road.  The 
advantages of this site include its ability to be expanded beyond the 2025 requirements, 
its direct access to Thirlane Road and its proximity to the Peter’s Creek/I-581 
interchange.  The primary disadvantage of this site is its development cost.  A second, 
smaller disadvantage is its distance from the passenger terminal, which would make the 
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transfer of cargo between the terminal and the new cargo site less efficient.  (It should be 
noted, however, that less than one percent of ROA’s air cargo is transported as belly 
cargo.)  Based on a general order-of-magnitude cost estimate which includes removing 
the mobile home park, relocating FAA facilities, drainage, erosion/sediment control, 
grading, electrical, paving, and buildings, the cost to develop this site is at least $65 
million. 
 
Recommendation 
 
The existing cargo facility is currently accommodating most of the Airport’s cargo 
activity, and, based on the analysis above, can be upgraded to meet the Airport’s long-
term cargo requirements with little additional investment.  Conversely, relocating cargo 
functions to the Northwest Quadrant would involve a considerable expenditure for site 
preparation and facility development.  For these reasons, the preferred cargo development 
option is continued expansion at the existing cargo site.  However, recognizing the 
possibility that the additional land to be acquired adjacent to the existing site may not be 
available when needed, it is also recommended that preliminary site preparation in the 
Northwest Quadrant be initiated over the next several years as funding becomes available 
to provide an alternative location for cargo activity. 
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General Aviation Development Concept Update 

White Paper 
 
Introduction 
 
Although the forecasts approved by the FAA as part of the Roanoke Regional Airport 
(ROA) Master Plan Update show modest growth in the General Aviation (GA) sector 
through the 20-year planning horizon, the facility requirements needed to accommodate 
future demand are anticipated to grow much more rapidly.  This is due to two key factors.  
The first is the anticipated shift toward greater use of larger, more complex GA aircraft 
(e.g., heavy twins and turbojets); these aircraft require more land for maneuvering, 
parking, and storage.  The second reason is that several GA facilities currently in-use 
have exceeded their useful life and/or need to be relocated to accommodate airfield or 
other facility improvements.  
 
Table 1 shows the facility requirements needed to accommodate the forecast GA 
demand.1  These facilities include the Fixed Base Operator (FBO) terminal, maintenance 
hangars, storage hangars (including T-hangars and conventional hangars), tie downs for 
based and transient aircraft, and complementing landside facilities. 
 
Existing GA Layout 
 
Currently, the majority of GA facilities (including the FBO, conventional hangars, T-
hangars, and tie-downs) are consolidated in a 34-acre site to the northeast of the terminal.  
Two additional hangars (Buildings 2 and 3) are adjacent to Taxiway G and are scheduled 
to be removed as part of the taxiway relocation project. 
 
Overall 20-Year GA Development Strategy 
 
The Airport is considered to be site-constrained due to topography which slopes away 
from the site and non-aviation development directly adjacent to the Airport.  Recognizing 
ROA’s role as a commercial service airport, the planning strategy was to prioritize 
commercial aviation facilities (including passenger and cargo) followed by GA activity.  
In addition, a goal of the Commission is to offer high-end  service to its GA customers 
when feasible.  Finally, current FAA design criteria (as expressed in AC 150/5300-13) 
provided guidance on how to develop the current GA site as well as any potential new 
sites for GA facilities.  These criteria include (but are not limited to): 
 

• Runway/taxiway object-free areas, obstacle-free zones, and safety areas; 
• Control tower line-of-sight; 
• Runway visibility zone; and 

                                                 
1 From Table 5.20 of Chapter 5 of Roanoke Regional Airport Master Plan Update (Draft). 



 

• Taxiway/taxilane separation standards. 
 
The current preliminary development plan for the Airport preserves the area along 
Taxiways T and G, between Taxiway E and Taxiway L, as the location for a future 
secondary deicing pad.  (See corresponding white paper.) 
 
There are several goals (some of which are considered to be competing) concerning 
future GA development: 
 

• For security reasons, there is a desire by the Airport to provide a buffer between 
light GA activity and commercial airline activity (adjacency between corporate 
GA activity and commercial airline activity is considered compatible); 

• Because the strong growth previously forecast for the Airport’s GA activity has 
frequently not materialized, it was the goal of this planning effort to permit 
gradual phased development versus radical changes in development strategy; 

• There is a desire to further enhance GA facilities and services; and 

• Recognizing the high cost of readying at least a portion of the Northwest 
Quadrant for development ($20-30 million), it was a goal of this planning 
exercise to see whether a GA concept could be developed that would meet the 
majority of 2025 requirements within the existing midfield development area. 

 
There are also several development constraints: 
 

• The Runway Visibility Zone (RVZ) requires structures/buildings to be located 
within the eastern two-thirds of the site; 

• There is a significant grade change between the western and eastern half of the 
site.  While these areas could be made a common elevation, it was considered 
more desirable to avoid re-grading the area if possible; 

• The air traffic control tower facility constrains a portion of the area; and 

• The shifting of Taxiway G to the southeast reduces the amount of developable 
area. 

 
The proposed GA development plan, therefore, strives to balance meeting FAA design 
criteria, addressing the anticipated shift toward the use of larger, more complex aircraft, 
the Airport’s desire of providing higher level of customer service, and providing a 
realistic development plan in terms of cost. 
 
20-Year GA Development Concept 
 
From the outset, the midfield area closest to the intersection of Runways 15-33 and 6-24 
was identified as an ideal location for a new FBO facility.  It was decided to take 
advantage of this location and center a new FBO and related transient aircraft parking in 
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the northern half of the midfield area.  The southern half would then primarily 
accommodate based aircraft facilities. 
 
As shown in Figure 1, the plan features a new, large-scale FBO/GA terminal at the site 
of Building 5 (cargo building).  The building would house a new up-scale FBO and 
hangar space for storing/maintaining high-end GA aircraft.  The apron to the east of the 
new FBO building provides sufficient parking for Year 2025 transient parking, with a 
combination of “flow-through” and back-in spaces.  The two ADG-III spaces are able to 
accommodate B-737/A320-size aircraft and can double as a secondary deicing facility if 
required. 
 
The southern half of the GA site serves to meet the needs of the Airport’s based aircraft.  
A series of conventional hangars (both 4,000 square foot and 10,000 square foot) 
provides sufficient storage capacity for 2025 requirements.  Finally, the area provides 
sufficient tie-down space to meet 20-year requirements.  Although the T-hangar directly 
north of the terminal apron (Building 24) is slated to be demolished at some point, the 
gate requirements for the terminal building do not require its removal within the 20-year 
planning horizon.  Therefore, this T-hangar can help meet long-term based aircraft 
requirements 
 
The plan meets nearly all of the forecast requirements through 2025 and delays the 
requirement for developing the Northwest Quadrant. 
 
Conclusion 
 
The recommended 20-year development plan to meet GA requirements at ROA balances 
the desire to provide a good level of customer service with the need to be fiscally 
realistic.  Recognizing that at least $20-$30 million would be required for site preparation 
work before the Northwest Quadrant could be developed, the recommended concept 
strove to accommodate 20-year GA requirements within the existing midfield area and by 
increasing overall customer service as much as feasible.  Toward the end of the planning 
horizon, it is likely that work on preparing the Northwest Quadrant for aviation 
development may be necessary to meet long-term demand. 
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Introduction 

ROA is currently classified as an ARFF Index B facility.  Based on the forecast fleet 
mix presented in Chapter 4, the Airport will remain an Index B facility through the 20-
year planning horizon. 

FAA AC 150/5210-15, Airport Rescue and Firefighting Station Building Design, 
provides guidance on siting and layout requirements for ARFF stations.  The primary 
factor in locating an ARFF facility is vehicle response time.  Other factors include 
providing immediate access to the airside, minimizing turns, direct access to the terminal 
apron without crossing runways and taxiways, non-interference with ATCT line-of-site, 
maximum surveillance of operations area, expansion capability, noninterference with 
communications, and minimum obstructions or interference with existing structures. 

FAR Part 139 sets response time requirements.  Within three minutes of an alarm, at 
least one required ARFF vehicle must reach the midpoint of the farthest runway serving 
air carrier aircraft from its assigned post, or reach any other specified point of comparable 
distance of the movement area that is available to air carriers, and begin application of the 
extinguishing agent.  Within four minutes of the alarm, all other required vehicles must 
reach the points noted above from their assigned posts and begin application of an 
extinguishing agent. 

Although the response times from the existing site are currently adequate in optimal 
conditions, aircraft maneuvering on the terminal apron (which is the non-movement area 
the ARFF vehicles must cross), could substantially degrade these times in an actual 
emergency. 

In addition, more stringent response time requirements are currently under 
consideration by the FAA.  These could include reducing the minimum response time 
requirement to the midpoint of the farthest runway, increasing the distance and/or the 
number of airfield locations to be reached within the current time requirement, or both.  
In fact, the National Fire Protection Association (NFPA) recommends more stringent 
response times in Publication 403, Standard for Aircraft Rescue and Fire Fighting 
Services at Airports.  These recommendations call for first responding vehicles to reach 
any point on the operational runway within two minutes and to any point remaining 
within the on-airport portion of the Rapid Response Area within 2.5 minutes.1  In 
                                                           
1 The Rapid Response Area is defined as a 1,000-foot wide area centered along the runway centerline and 
extending 1,650 feet from the runway end. 



 

addition, the NFPA recommends that response times to reach airport movement areas 
beyond or outside the runway and rapid response area should be three minutes. 

Finally, the existing joint-use facility lacks many amenities found in new stations.   

For these reasons, the Commission has a desire to construct a replacement ARFF facility 
and an analysis was performed to identify a preferred site. 

Site Selection Criteria 
 
FAA AC 150/5210-15, Airport Rescue and Firefighting Station Building Design lists the 
site requirements for an ARFF station. 

Five sites were identified and evaluated: 

• Remodeled existing site (for comparison purposes), 

• Current FBO site, 

• Northeast Quadrant, 

• Northwest Quadrant, and 

• Southwest Quadrant. 

These five sites were then evaluated by their response times to various points on the 
airfield, their order-of-magnitude development cost, and other issues that may be unique 
to the site.  Figure 1 shows their location. 

Table 1 summarizes the results of the analysis.  Response times were calculated from 
each alternative site to the existing midpoint of each runway (per Part 139 requirements), 
to the midpoint of each runway assuming a lengthening of Runway 15-33 to the 
northwest, and to the existing and future endpoint of each runway, recognizing the 
potential for more stringent response time requirements in the future. 

As shown, each of the alternative sites provides superior response times compared to the 
current ARFF facility, which would better position the Airport to meet possible new, 
more stringent criteria. 

From a cost standpoint, the development of a new, relocated ARFF would range from 
$3.1 million (for relocating to the current FBO site) to $5.6 million (for relocating to the 
Northeast Quadrant). 

Finally, there are several key issues that need to be considered when selecting a 
preferred ARFF development concept.  As noted previously, the possibility of ARFF 
vehicle/aircraft interaction will increase with time, making staying at the existing site 
much less attractive. 
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Figure 1 

Potential ARFF Station Locations 

Site 4—Southwest QuadrantSite 3—Northwest Quadrant

Existing
ARFF 
Station

Site 2—Northeast QuadrantSite 1—FBO Site 
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Response Times (MM:SS) (2)
Midpoint Rwy 6-24 1:52 1:21 1:15 (3) 1:25 1:35
Midpoint Rwy 15-33 (Existing) 1:18 0:52 1:23 1:31 1:10
Midpoint Rwy 15-33 (Future) 1:37 1:02 1:05 1:12 1:00

Endpoint Rwy 6 2:14 1:50 1:33 1:10 1:18
Endpoint Rwy 15 (Existing) 2:11 1:38 0:58 0:51 1:37
Endpoint Rwy 15 (Future) 2:49 2:17 1:35 1:26 2:11
Endpoint Rwy 24 2:58 2:26 2:21 (3) 2:32 2:43
Endpoint Rwy 33 1:43 1:37 2:19 2:28 1:34

Avg. Response Times
Existing Midpoints 1:35 1:06 1:19 1:28 1:22
Existing Runway Ends 2:16 1:52 1:47 1:45 1:48
Future Midpoints 2:40 1:52 1:47 2:01 2:05
Future Runway Ends 2:26 2:02 1:57 1:54 1:56

Development Cost ($ Millions)(4)
ARFF and Related Development $1.8 (5) $3.1 $5.6 $5.2 (6) $4.9 (6)
Enabling Projects $0.0 $0.0 (7) $0.0 $0.0 $0.0
Total $1.8 $3.1 $5.6 $5.2 $4.9

Issues ARFF vehicle/aircraft Will require prior re- May impact ASR signal. Access road may affect
conflicts will increase with location of FBO and May affect overall NW Rwy 6 glide slope signal.
post 2025 terminal Bdg. 24 (T-hangar).  Would Quadrant development
expansion. reduce GA hangar space in flexibility.

southwest quadrant and
require earlier move to
Northwest Quadrant.

Notes: (1) Assumes 11,500 sf facility.
(2) Includes 30 seconds from sound of alarm to rolling of fist responder; assumes 35 mph average speed.
(3) The response time to this location could be reduced by approximately 15 seconds by accessing Runway 6-24 directly, versus via Taxiway A.
(4) Includes construction and 20% engineering, admin. and environmental analysis.
(5) Includes remodeling existing facility for exclusive Airport ARFF use, exclusive ARFF airfield access road to Twy F.
(6) Includes grade work.
(7) Assumes prior relocation of FBO facility to the midfield area.

Source: HNTB analysis.

Current Northeast Northwest Southwest
Quadrant (1)ARFF FBO Site (1) Quadrant (1) Quadrant (1)

ARFF Site Evaluation Matrix

Existing

 

 

Relocation to the existing FBO site would first require the relocation of the FBO 
facility as an enabling project.  It would also reduce the amount of developable area 
available for GA facilities which could, in turn, require earlier development of GA 
facilities in the Northwest Quadrant. 

Development in the Northwest Quadrant could impact the ASR signal and constrain 
development flexibility of the Northwest Quadrant overall. 

In the Southwest Quadrant, a required public access road would cross the Runway 6 
glide slope critical area. 

 

Recommendation 

Based on this analysis, the recommended concept for meeting future ARFF facilities is to 
construct a new ARFF station in the northeast sector of the Airport. 
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Introduction 
 
Commercial aircraft deicing at Roanoke International Airport (ROA) occurs at the gate 
and at a remote deicing area on the west end of the cargo apron.  This remote location 
permits deicing away from the gate and also reduces the time between application of a 
deicing agent and an aircraft’s departure.  As the number of cargo aircraft using the apron 
increases, however, a new site for a new secondary deicing pad may be needed.  This 
white paper identifies and evaluates a potential site for a secondary remote deicing pad 
should the current site at the cargo apron become infeasible. 
 
Planning Parameters 
 
The overall size for a deicing pad is determined by considering peak hour commercial 
aircraft departures and the types of aircraft anticipated to operate during that period.  At 
ROA, for planning purposes, an area of approximately 5,500 square yards was assumed.  
This would provide sufficient area for either the simultaneous deicing of two regional jets 
or one large (ADG-III) air carrier aircraft. 
 
The primary consideration for choosing a location for the secondary deicing pad is taxi 
times to each runway end relative to holdover times (i.e., the time between the final 
application of an anti-icing agent to the wing and the time when the agent is no longer 
effective in preventing the accumulation of frozen precipitation).  Additional 
considerations include: 
 

• The predominant users of the secondary deicing pad will be passenger 
commercial aircraft; 

• The predominant runway end used for departures is Runway 24, although 
Runway 6 and Runway 15 would also be occasionally used, suggesting a more 
centralized location on the airfield; 

• Runway crossings by either aircraft or ground vehicles should be minimized; 

• Consideration for collecting the spent glycol in an environmentally responsible 
manner; 

• Impacts on either current or future aviation development should be minimized; 
and 

• Expandability. 
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Preliminary Secondary Deicing Pad Site Selection 
 
To eliminate runway crossings by either aircraft or service vehicles, the identification of a 
secondary deicing site was limited to the area east of Runway 15-33 and south of 
Runway 6-24.  Due to current development, no feasible site could be identified between 
Taxiway C and Taxiway E, nor would a site east of the current Piedmont maintenance 
hangar be feasible.  (In addition, the current remote deicing pad is currently located in the 
cargo apron.) 
 
Based on these factors, a location at the west end of the midfield area was identified as a 
preliminary site, near the site of the old terminal (as shown in Figure 1).  The primary 
advantages of this site are its relatively central location to all four runway ends, its ease 
of development, and potential expandability if needed in the future.  During deicing 
events, aircraft departing the terminal would travel down Taxiway A, enter the pad via 
Taxiway E, exit the pad and continue to their designated runway end via Taxiway G. 
 
Aircraft travel times from the proposed site to each runway end were then calculated to 
ensure that they were within the holdover times for Type II anti-icing agents.  For 
conservative purposes, an additional 60 seconds were added to allow time for the ground 
service vehicle to pull away from the aircraft and for the aircraft to taxi out of the pad.  
The following are the unimpeded travel times to each runway end from the secondary 
facility, including the additional minute to leave the pad: 
 

• Runway 6: 3.1 minutes 
• Runway 24: 3.8 minutes 
• Runway 15: 2.6 minutes 
• Runway 33: 3.9 minutes 

 
The generic holdover times for Type II anti-icing fluids were obtained from Table 2 of 
FAA’s publication entitled, Holdover Time Tables Ice Pellet Allowance Time Heavy 
Snow Procedures, Winter 2006-2007.  According to the table, holdover times for a 75 
percent concentration of Type II fluid during a snow event with air temperatures between 
seven degrees and 27 degrees range from 15 minutes to 25 minutes, indicating that the 
proposed site would provide acceptable taxi times and would allow aircraft to take on 
several minutes of delay before having to return for a reapplication of anti-icing agents. 
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Figure 1—Secondary Deicing Pad, Proposed Site 

 
 
 
 
 
Recommendation 
 
The forecasts of cargo activity prepared for the Master Plan Update suggest that 
southwestern portion of the cargo apron should remain available as a secondary deicing 
site through the 20-year planning horizon.  Nevertheless, recognizing the level of 
uncertainty associated with any long-term aviation forecast, an alternate site should be 
identified and preserved.  The analysis described above indicates that an alternative 
preferred site for a secondary deicing pad should be in the midfield area opposite 
Taxiway L, at the site of the old terminal building.  The site provides taxi times to each 
runway end that are well within the holdover times for Type II fluids and is readily 
developable.  It is recommended that any interim development in this area be of a nature 
that would enable the site to be converted to a deicing facility (for example, an aircraft 
tie-down area). 
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Introduction 

The current fuel farm is located off Waypoint Drive, directly east of the new Landmark Aviation 
corporate hangar (Building 32) and occupies approximately 5,000 square feet.  The Master Plan 
Update projects a 40 percent increase in tank storage capacity over the planning horizon, 
requiring the expansion of the fuel farm.  In addition a spokesperson from Landmark Aviation 
(the FBO operating the fuel farm) has indicated that near-term expansion is needed.  Finally, 
current fuel farm operational procedures could be improved.  This white paper summarizes the 
analysis that was undertaken to develop a recommended fuel farm development concept. 

Current Operation 

The existing fuel farm consists of two 20,000-gallon above-ground tanks and one 12,000-gallon 
below-ground tank storing Jet-A fuel, for a combined total of 52,000 gallons of Jet-A storage 
capacity.  There is also one 12,000-gallon below-ground tank to store Avgas.  The combined 
(i.e., Jet-A and 100LL) fuel tank storage requirements are anticipated to increase from 83,000 
gallons to 116,000 gallons by 2025. 

Landmark Aviation, the primary FBO at the Airport, currently operates the fuel farm.  According 
to their general manager, about 80 tanker deliveries are made per month.  On a busy day, 
between three to five delivery tanker trucks, each with an 8,000-gallon capacity, offload fuel, 
usually in the very early morning.  Upon reaching Gate 34, delivery trucks are directed by 
Landmark line staff through the gate and onto the GA apron, where the truck makes a U-turn to 
face the opposite direction, adjacent to the fuel line hookups inside the fence.  After offloading 
the fuel, the tanker truck exits through the gate. 

Aircraft fuel deliveries are made by Landmark’s fuel truck fleet.  On a typical day, two trucks 
will pick up fuel from the fuel farm (one in the morning and one in the afternoon), exit through 
Gate 34, cross Waypoint Drive, and reenter the secure side at Gate 33 to gain access to the 
passenger terminal apron.  The remaining trucks stay near the FBO to fuel GA aircraft. 

Planning Parameters 

The analysis undertaken to identify a site and general layout for an expanded fuel farm at ROA 
considered the following: 

• Meet safety guidelines as provided by National Fire Protection Association (NFPA), ROA 
ARFF battalion chief and Roanoke City fire marshal): 

• Provide ARFF vehicle access around fuel farm site 
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• Provide room for a containment berm able to hold 1.5 times amount of largest tank 
(i.e., 1.5 x 20,000 gallons, or 30,000 gallons) 

• Provide minimum of five feet from building on same property and 20 feet from 
property line that can be build upon, including opposite side of a public right-of-way 

• Provide space for a fuel truck delivery containment pad (typically, epoxy-coated 
concrete, sloped to drain, and piped to an oil-water separator); 

• Provide location for delivery truck and aircraft fuel truck maneuvering; 

• Meet 2025 storage requirements; 

• Provide post-2025 site expandability; 

• Consider need for proximity to both GA and air carrier ramp; and 

• Minimize development cost. 

Fuel Farm Development Options 

Several options for providing long-term fuel storage capacity were considered: 

• Meet 20-year requirements by expanding existing site; 

• Replace existing fuel farm with a new, expanded facility near the proposed relocated FBO 
site; 

• Operate two fuel farms—the existing facility to serve airline operations and a new fuel farm 
near proposed relocated FBO site; and 

• Build new, replacement fuel farm at another location. 

Figure 1 shows the location of these development options.  A qualitative analysis was then 
undertaken to select a preferred option. 

Expand Existing Fuel Farm Site 

Although expansion options at the existing fuel farm are somewhat limited by the nearby large 
Landmark Aviation aircraft storage hangar and the adjoining GA apron, there are opportunities 
for expansion to the south and east.  Figure 2 shows how the area around the existing fuel farm 
could be expanded to meet the planning parameters and design considerations outlined above. 
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Figure 1—Potential Fuel Farm Sites 

As shown if Figure 2, the tug road would be closed1 and a roadway for fuel truck maneuvering 
would be constructed.  A pull-off lane would be provided for truck loading/unloading, allowing 
unconstrained vehicle movement along the adjoining service road.  The location where fuel 
trucks would park would constructed as a containment pad.  The service road would continue 
across Waypoint Drive to a relocated vehicle security checkpoint which controls access to the 
terminal apron.  The fence line in this area would have to shifted, and a new gate would need to 
be added 

This fuel farm expansion option clearly meets the planning parameters described above: 

• The site provides room for ARFF vehicle circulation, meets general NFPA safety 
requirements, and can provide for fuel spill containment, both at the tank storage facility as 
well as the transfer area; 

• The site provides for fuel truck delivery maneuvering without encroaching on the GA apron; 

 

                                                 
1 Based on discussions with Airport staff, the tug road is not used; non-licensed vehicles can use Aviation Drive 
north of the existing ARFF station. 



 

 

 Figure 2—Recommended Fuel Farm Expansion Layout 
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• Fuel trucks serving commercial aircraft would have a short and direct route to the terminal 
apron; however, fuel trucks serving GA aircraft at the proposed new FBO site would need to 
use Aviation Drive; 

• There is room for expansion beyond 2025 requirements, if needed; 

• Development costs would not be significant. 

The disadvantages of expansion at this site include the fact that, there would be an increase in 
drive times for fuel trucks serving the FBO; in addition, the FBO’s ability to monitor activity at 
the fuel farm would be reduced, assuming it is moved to the midfield area.  (This latter impact 
could be mitigated by installing closed-circuit television.) 

Build Replacement Fuel Farm at Proposed New FBO Site 

This option would relocate all fuel farm storage and delivery facilities to the midfield area of the 
Airport, in the vicinity of the proposed new FBO location. 

The advantages of this option include its being closer to the FBO site, which would provide a 
more efficient operation, since most fuel calls are to GA aircraft.  Secondly, it would enable 
better monitoring of the fuel farm by the FBO, should they continue to be the primary operators 
of the facility. 

The disadvantages of this option would be a higher development cost and difficulty in siting a 
relocated fuel farm in the midfield area without either impacting existing facilities or reducing 
the amount of land available for aircraft parking and other FBO operations.  (A one-acre site is 
the minimum required for providing room for storage tanks, a containment berm, a truck 
maneuvering area, a buffer from other structures and for ARFF circulation—additional land 
would also have to preserved for post-2025 expansion.)  This last impact could also likely force a 
move to develop the Northwest Quadrant earlier than necessary. 

Operate Two Fuel Farms 

Under this option, the existing fuel farm would remain operational, and a second fuel farm would 
be built in the midfield area adjacent to the proposed relocated FBO site. 

The advantages of this option include having one farm in proximity to the terminal area (to serve 
commercial flights) and a second farm in proximity to the proposed new FBO site to serve GA 
operations. 

The disadvantage of this option include having to monitor two different locations, having to 
coordinate tanker deliveries between the two sites, and having a greater land impact overall.  In 
addition, since it is likely that a fuel farm would be needed in the Northwest Quadrant to 
accommodate future aviation activity there (toward the end of the planning horizon), there would 
ultimately be a total of three fuel farms.  This is considered to be inefficient and impractical from 
an operational standpoint. 
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Build Replacement Fuel Farm at Other Location 

In this option, the existing fuel farm would be closed and relocated to a site away from the 
airfield.  There are three possible locations for this facility: 

• On the existing Airport parcel along Airport Road (across from the cemetery); 

• On the Nordt property across Aviation Drive, behind the air cargo facility (this land would 
have to be acquired); or 

• In the Northwest Quadrant 

Airport Road Site—This site, located southwest of Blue Ridge Memorial Gardens on Airport 
Road, is owned by the Airport.  A one- to two-acre portion of the property could be developed as 
a fuel farm.  The site would permit a well-laid-out facility; however, it would require a 
significant amount of coordination for fuel deliveries and would require airport fuel trucks to 
travel on public roads.  This location is therefore not considered to be a good site for a fuel farm. 

Aviation Drive Site—A second location for a fuel farm would be on the Nordt property directly 
behind the air cargo apron.  The advantage of this site is its proximity to the future proposed GA 
FBO location and its ability to accommodate a well laid-out fuel farm site.  In addition, airport 
fuel trucks would have easy access as that portion of Aviation Drive is accessible to non-licensed 
vehicles.  The disadvantage of the site is that it is currently not owned by the Airport.  For this 
reason, this option was not considered to be appropriate because it would not meet near-term 
needs. 

Northwest Quadrant—Under this option, near-term and long-term fuel storage requirements 
would be met by building a new fuel farm in the Northwest Quadrant of the Airport.  The 
advantages of this option include the fact that sufficient land could be provided for a well laid-
out site and that, eventually, a fuel farm would likely be needed in this area over the long term as 
the Northwest Quadrant is developed for aviation activity.  The disadvantage of building a fuel 
farm in the Northwest Quadrant in the near future is its significant road distance from current 
aviation activity and the difficulty in getting aircraft fuel trucks to the site.  While it is 
acknowledged that a fuel farm would likely be needed in the Northwest Quadrant at some point, 
it would not be a suitable option for meeting near-term requirements.  For this reason, 
developing a fuel farm in the Northwest Quadrant was not considered to be a viable option to 
meet 20-year needs. 

Recommendation 

Based on the analysis described above, it is recommended that a single fuel farm be provided and 
that the preferred option should be expanding at the existing site, since it meets the desired fuel 
farm requirements.  Furthermore, to eliminate the need for delivery tankers to maneuver on the 
airfield, the surrounding area should be redeveloped to provide a fuel truck circulation roadway 
system as shown in Figure 2. 
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Introduction 
 
This white paper summarizes a preliminary site selection analysis of providing a ground 
run-up enclosure (GRE) facility at Roanoke Regional Airport (ROA).  The analysis was 
undertaken because airline maintenance activity which regularly occurs at the Airport 
requires that engine run-ups be performed to test aircraft power plants.  In order to ensure 
aircraft are ready for scheduled service the next morning, it is desirable for engine run-
ups to be performed at night—a period of increased community sensitivity to noise. 
 
The white paper summarizes current run-up activity and restrictions, describes ground 
run-up enclosures, conducts a preliminary evaluation of possible sites for a GRE, and 
provides a general order-of-magnitude cost for a GRE. 
 
Current Run-up Activity 
 
In response to previous noise complaints from local residents, the Commission has 
designated the intersection of Taxiway A and Taxiway A-2 as the preferred location for 
engine run-ups and has prohibited run-ups between 10 PM and 6 AM.  The restriction 
limits the amount of time available to conduct engine testing which could result in 
scheduled aircraft departure delays.  Based on discussions with an airline maintenance 
base representative, eight run-ups are usually performed on a typical day.  Currently, the 
Dash-8 is the only commercial airliner serviced at the base. 
 
There is no standard noise level for determining impacts from ground run-ups.  For 
conservative purposes, the Lmax 55 noise contour generated from a five-minute run-up at 
takeoff thrust was used for this study.  Figure 1 shows the Lmax 55 noise contour 
generated from a five-minute engine run-up of a Dash-8 at the designated run-up 
location.  As shown the Lmax 55 extends into the residential area north of the Airport off 
Peter’s Creek Road and into the trailer park northwest of the airfield.  Several of these 
homes are less than ¼ mile from the designated run-up location. 
 
Ground Run-up Enclosure 
 
A GRE is a large, three-sided structure designed to absorb engine noise.  (See Figure 2 
for an example.)  A typical facility consists of a concrete pad upon which a GRE is 
installed, an apron in front of the facility for aircraft maneuvering, and a connecting 
taxilane.  The GRE itself consists of a blast deflector, vented sidewalls, and sound-
absorbent panels.  Because the enclosure restricts airflow to the engines, GREs must be  
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oriented with the open end aligned into the prevailing wind as much as feasible to 
maximize its benefit.  The overall size of the site is approximately 1.5 acres.   
 
At many larger airports, where a significant number of run-ups are performed, GREs 
have been constructed and have produced significant benefits to both communities and 
maintenance operations to the point where run-ups can be performed on an unlimited 
basis at night.     
 
 

 
 
  Figure 2—Example of Ground Run-up Enclosure 
 
 
A general layout for a GRE at ROA capable of containing a regional jet or medium-sized 
narrow body jet is shown in Figure 3.  The dimensions permit a regional jet to taxi into 
the facility or a narrow body to be backed in using a tug.   
 
At ROA, a GRE could allow unrestricted engine run-ups for the current Dash 8 fleet and 
possibly for jet aircraft, increasing the attractiveness of the Airport for additional airline 
maintenance activity, depending on the selected site. 
 
Preliminary ROA GRE Site Recommendation 
 
A process was then initiated to identify possible locations for a GRE at ROA.  The siting 
analysis considered existing and future Airport development, control tower line-of-site, 
runway visibility zone, Part 77 surfaces, proximity to existing airline maintenance 
operations, land availability, and, most importantly, the potential benefit on surrounding 
noise-sensitive land uses.  To ensure greater flexibility, contours for both the existing 
Dash 8 fleet and for regional jets (in this case an EMB-145) were considered. 
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Figure 4 shows two possible locations for a GRE at the Airport and the general size of 
the noise contours that would be generated for a Dash 8 and an EMB-145.1  The first 
general location would be in the midfield area; the second is in the Northwest Quadrant. 
 
Midfield Location 
 
The benefits of locating a GRE in the midfield area include proximity to current airline 
maintenance operations and reducing engine run-up noise exposure for communities off 
Peter’s Creek Road.  Constraints to siting a GRE in the midfield area include aligning the 
open end of the GRE into prevailing winds, remaining clear of the runway visibility zone 
and tower line-of-site, and minimizing the site’s impact on both current facilities and the 
limited remaining areas that could be developed for other aviation-related uses.  
Consideration was also given to possible impacts to ATCT operations from noise and 
vibration; however, preliminary discussions with Roanoke ATCT staff suggest that these 
impacts would not be significant. 
 
Two sites within the midfield area that could accommodate a GRE include the area 
between the air traffic control tower and the current maintenance facility, where Building 
5 is currently located (shown in Figure 3), and the area west of the control tower at the 
site currently striped as a helipad.  Airfield access to the Building 5 site would be 
provided by a taxilane extending southeast from Taxiway G, past an enlarged Piedmont 
maintenance apron.  This site would both provide convenient and direct access to the 
most frequent users of the GRE (Piedmont maintenance) and would leave the greatest 
amount of remaining development area within the midfield site. 
 
If it was the desire to preserve Building 5, a GRE could be built on the helipad; however, 
access from the maintenance base would be less convenient and development flexibility 
for the rest of the midfield area would be reduced. 
 
Of the two sites, the former appears to be more favorable primarily because it would 
minimize impacts to future midfield area development opportunities.  While this location 
would require the demolition and possible relocation of Building 5, it should be noted 
that this structure is 46 years old, is currently considered to be in only fair condition, and 
is only partially occupied by BAX Global (formerly Burlington Air Express). 
 
Northwest Quadrant Location 
 
The second location considered for this analysis is the Northwest Quadrant.  While this 
site would have the benefit of allowing the midfield area to be developed for other uses, 
the GRE would be farther from the airline maintenance base and would require 
significant investment to make the site developable.  Most importantly, however, it would 
increase noise exposure for residents west of the Airport, most likely impacting 
residences adjacent to the golf course. 
 
                                                 
1 The contours shown were developed based on a limited number of data points provided by a GRE 
manufacturer and not by modeling.  Contour is for illustrative purposes only. 
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Preliminary Site Recommendation 
 
Based on this initial analysis, it appears that siting a GRE in the midfield area on the site 
of Building 5 would provide the most direct access to the facility by its most frequent 
users, would maximize the remaining land area within the midfield site for other aviation-
related development, and would provide the best level of noise reduction on surrounding 
communities. 
 
Order-of-Magnitude Cost and Financial Feasibility 
 
GREs require a significant investment.  Based on a review of several GRE installations, it 
is anticipated that a GRE for ROA would cost between $3 million and $4 million.  An 
additional $1 million to $2 million would likely be required to construct the pad, 
adjoining apron, and connecting taxilane, bringing the total cost to between $4 million 
and $6 million. 
 
Other site specific costs would also be required.  If the GRE were developed on the 
Building 5 site, an additional $1.5 million would be needed to relocate Building 5 should 
the Airport choose to maintain a facility for BAX Express on-airport.  If the second site 
(Northwest Quadrant) is selected, several million dollars would be required for grading 
and preparing the site. 
 
A GRE is eligible for FAA funding; however, depending on whether entitlement or 
discretionary monies are being used, the level of justification can be significant.  In some 
instances, a benefit-cost analysis is required.  In addition, the GRE would have to be 
available to any user. 
 
Additional investment may also be needed to construct new facilities to attract new 
airline maintenance activity (for example, a new hangar and expanded apron area).  It is 
also likely that the community would have to offer financial incentives to attract an 
airline maintenance operation. 
 
Interim Engine Run-up Measures 
 
A possible option that may allow some nighttime run-ups of Dash 8s for the short term 
would be to identify a new site for engine run-ups that would place this activity farther 
from the surrounding population.  Figure 5 shows the current site for run-ups and three 
additional sites where run-ups could be performed (the Dash 8 run-up contour is shown in 
blue, while the EMB-145 contour is shown in red).  By relocating the run-up location to 
the west of the maintenance hangar, there would be no homes within the Dash 8 noise 
contour.  A second potential location would be at the northwest corner of the terminal 
apron.  No homes would be within the Dash 8 contour at this site.  A final site could be 
on an apron in the Northwest Quadrant.  No homes are within the Dash 8 contour at this 
location; however, it does move the contour closer to homes in the vicinity of the golf 
course.  In addition, a significant investment would be required to develop this site. 
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As shown, a run-up location at either the west side of the existing maintenance base or at 
the northwest corner of the terminal apron would provide the most benefit, as the 
contours are furthest from local residences at these sites. 
 
It appears that relocating the engine run-up site would not allow run-ups of jet aircraft 
(such as the EMB-145) at either location because the contours generated by this aircraft 
overlap residential land uses at each location. 
 
Site Selection Summary 
 
Based on the preliminary analysis above, from the perspective of adjacency to existing 
airline maintenance activity, noise mitigation benefit, and development cost, it appears 
that the preferred site for a GRE is in the midfield area directly south of the existing 
airline maintenance facility on the site of Building 5.  Because a GRE at this location 
would reduce the amount of land that could be developed for other aviation uses in the 
midfield area, its potential benefit would need to be weighed against its opportunity cost 
in the context of the overall recommended master plan. 
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Introduction 
 
The aircraft and airline maintenance community has expressed a desire to have a compass 
calibration pad at the Airport.  As part of the Master Plan Update process, three sites were 
tested to determine if they would be an appropriate location for a compass calibration 
pad.  A white paper, documenting the findings of a field magnetic survey of three 
potential sites was provided to Airport staff in March 2007.  The white paper noted that 
the best site for a compass calibration pad would be centered 500 to 600 feet northwest of 
the Taxiway A-Runway 6-24 intersection. 
 
For the purposes of this study, a distinction is made between a compass calibration pad 
and a compass rose site.  A compass calibration pad should be designed to meet the 
standards specified in Appendix 4 of FAA Advisory Circular 150/5300-13, Airport 
Design. 
 
A compass rose site, for the purposes of this study, is an area of pavement upon which a 
compass rose is painted.  Its markings are aligned with local magnetic north; however, 
the rose is not certified to be within calibration pad tolerances. 
 
This white paper summarizes the findings of the survey and provides additional 
information provided by the two primary companies performing aircraft compass 
calibration. 
 
Review of Initial Compass Calibration Pad Site Identification and Field Survey 
Results and Recommendations 
 
Three sites were initially identified for surveying based on the following: 
 

• Compass calibration pad site requirements as specified in AC 150/5300-13, 

• Current calibration practices by airline maintenance personnel, 

• Availability of land 

 
Compass Calibration Pad Site Requirements 
 
Appendix Four of AC 150/5300-13 provides guidance on locating compass calibration 
pads.  The guidelines are designed to help screen out unsuitable sites prior to conducting 
field surveys.  Following are the key requirements: 
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• The pad must be located off the side of a taxiway or runway and outside all 

runway and taxiway clearances and Navaid critical areas; 

• The pad should be at least 300 feet from potential disturbances (e.g., power and 
communication cables, and other aircraft); 

• The pad should be at least 600 feet from large magnetic objects such as buildings, 
railroad tracks, high voltage transmission lines, or cables carrying direct current; 

• The pavement and materials used to construct the pad cannot contain metallic 
materials; 

• The pad must be certified to a tolerance of 0.5 degrees within a space between 
two feet and 10 feet above the pad, extending over an area within a 250-foot 
radius from the center of the pad. 

• The compass calibration pad should be resurveyed at regular intervals of five 
years or less, and additional surveys should be performed after major construction 
of utility lines, buildings, or any other structures within 600 feet of the center of 
the pad. 

 
Based on these criteria, there is no site within the already developed area of the Airport 
(i.e., the southeast portion), with the possible exception of the run-up pad for Runway 24.  
This site was included in the field survey as Site 3, as shown in Figure 1. 
 
The southwest portion of the Airport is constrained as a location for a compass 
calibration pad due to terrain issues, the Runway 33 ILS glide slope critical area, the 
proximity to the UPS sort facility, and the Runway 6 offset localizer critical area.  The 
only location in this area was southeast of the end of Taxiway E.  (This location was 
included in the field survey as Site 1 in Figure 1.) 
 
The northeast portion of the Airport is relatively clear of development; however, there are 
significant topography issues.  The current Airport Layout Plan (ALP) shows a proposed 
compass calibration pad development site located in this area.  In addition, as this area is 
the general site for a future ARFF station, it is possible that the cost of the overall area’s 
site preparation work could be split between the two projects.  Therefore, this location 
was also included in the field survey as Site 2 in Figure 1. 
 
The Northwest Quadrant has significant terrain issues.  In addition, the Airport’s ASR is 
located in this area (the ASR critical area extends 1,500 feet around the facility) which 
would likely require the relocation of the ASR. 
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Figure 1—Compass Calibration Pad Test Sites 
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Results of Magnetic Field Survey 
 
As noted previously, a summary report documenting the results and recommendations of 
a magnetic field survey was provided to Airport staff in March 2007.  The survey 
indicated that the Airport is considered to be a “very active area”.  The survey indicates 
that, in order of suitability from a compass calibration pad viability standpoint, the 
preferred location is Site 2, followed by Site 3, and lastly, Site 1. 
 
Site 2—Even though this is the best site, some remediation work would be required 
depending on the specific location selected.  This remediation would include removal of a 
steel gate and posts currently located 50 feet south of the service road intersection, the 
excavation of buried ferrous materials to a depth of four to eight feet, and shifting an 
eight-foot high steel fence which lies north of the site by at least 300 feet. 
 
Site 3—Based on the field survey, Site 3 is considered to be “marginal” as a candidate for 
a compass calibration pad.  The survey showed manhole covers, taxiway lights, steel 
drains, a fence, and other objects that would have to be moved or replaced with non-
metallic fixtures.  In addition, the compass calibration pad would be located on the runup 
pad for Runway 24 which would limit its use to periods when aircraft were not using the 
runway.  (FAA may not provide funding for a pad at that location.) 
 
Site 1—Readings at Site 1 were well beyond the tolerances required for a compass 
calibration pad, suggesting that a significant amount of remediation work would be 
required to make the site feasible.  There are two large areas with magnetic anomalies 
which indicate buried ferrous material.  There are also two areas where magnetic material 
is on the surface.  Finally, the area has a poor overall magnetic strength. 
 
Additional Information Regarding Need for Compass Calibration Pad at ROA 
 
ROA is a site-constrained facility due to surrounding development and topography.  
These site constraints may make it difficult to locate some desired facilities without 
incurring significant development costs.  In addition, based on the field magnetic survey, 
the terrain upon which the airfield lies has numerous magnetic anomalies and 
disturbances.  Finally, because the optimal site for a calibration pad appears to impact the 
recommended site for a new ARFF facility, phone conversations were held with 
representatives from Landmark Aviation and Piedmont Airlines to confirm their compass 
calibration pad requirements. 
 
Discussion with Landmark Aviation 
 
A phone conversation was held with Karen Roberts, Vice President and General Manager 
of Landmark’s ROA operation and Jim Wright, Avionics Supervisor for Landmark in late 
March 2007 to discuss the need for a compass calibration pad. 
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Mr. Wright noted that a compass calibration pad is not required for their maintenance 
activity and suggested that, perhaps, their desire for a pad was “overstated” to the 
Airport. 
 
When they calibrate an aircraft’s primary compass, they use the aircraft’s standby 
compass.  This procedure typically involves placing the aircraft in a clear, open area, 
taking the standby compass to a point about 20 to 30 feet from the aircraft’s nose (for 
typical GA aircraft) and conducting the calibration procedures to provide an accuracy 
range to within three degrees, which is the typical range expressed in most aircraft 
owner’s manuals. 
 
Mr. Wright also said that a calibrated standby compass kit can be used.  This process is 
“a little more difficult” but appears to provide more accurate results.  A compass 
calibration pad is not needed to use the kit.  According to company literature, the standby 
compass calibrator eliminates the need for physically rotating the aircraft, reduces the 
number of technicians for the calibration process, and reduces overall calibration time. 
 
Mr. Wright noted that, although their operation did not require a compass calibration pad, 
he did express a desire to have a designated area to perform the calibration process.  For 
safety concerns, he would prefer that the pad be located at a site that would not require 
his maintenance staff to cross taxiways and runways as they traveled between their 
hangar and the site. 
 
Discussion with Piedmont Airlines Maintenance 
 
A phone conversation was held in early April 2007 with staff from the Piedmont Airlines 
maintenance base, including Dwayne Devinney, Maintenance Manager and Harry Abels, 
Avionics Supervisor. 
 
Piedmont Airlines performs about two or three calibrations per month.  According to 
Piedmont, there are very few certified compass calibration pads on the East Coast. 
 
Because there is no certified compass calibration pad at ROA, Piedmont did an “in-house 
stability test” using the guidelines outlined by the compass manufacturer and selected a 
site at the west end of Taxiway E, between E and E1 for their calibration process.  
Initially, Piedmont had difficulty getting the local FSDO to accept their calibration 
procedure, as it did not occur on a certified calibration pad; however, recognizing that no 
pad was available and that there were few airports on the East Coast that had a pad, the 
FAA conditionally approved Piedmont’s procedure. 
 
In summary, Mr. Devinney noted that, although it would be desirable to have a compass 
calibration pad, it was not necessary for their operation at this point and would not likely 
affect the long-term viability of their ROA facility. 
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Further Action 
 
Based on the field survey, Site 2 is the preferred location for a compass calibration pad.  
It should be noted, however, that the Site 2 location is in the vicinity of the proposed 
ARFF station site.  To minimize the possibility of magnetic interference, the ARFF 
station should be at least 400 feet to 450 feet from the center of the pad which could 
increase response times or increase development cost.  The Master Plan Team will work 
with Airport Staff to establish development priorities for these two facilities and identify 
their optimal locations. 
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Introduction 
 
Due to its proximity to Virginia Polytechnic Institute and State University (Virginia Tech), 
commercial airships occasionally desire to moor at Roanoke Regional Airport (ROA) to cover 
sporting events.  For this reason, the existing airfield was examined to determine if an adequate 
airship mooring site could be identified. 
 
Airship Landing Facility Planning Parameters 
 
There are no FAA standard design criteria for airship landing sites.  The planning parameters 
used in this effort were based a review airship dimensions and discussions with the current 
manager (and a former chief pilot) for a major airship operator.1 
 
For any particular airship flight, the selection of a landing area is ultimately left to the pilot-in-
charge.  Typically, however, prior to the arrival of the airship at the proposed landing site, a 
ground team is sent out to the location to assess the site’s potential.  Based on the dimensions of 
the largest airships typically used and the information provided by the airship operations 
manager, the following planning criteria were assumed: 
 
• Airship dimensions—Length: 192 feet, height: approx. 60 feet 

• Airship height when moored (assuming 5-ft. ground clearance): Approx. 65 feet 

• Mooring mast height: Approx. 35 feet. 

• Airship would approach airport in standard traffic pattern. 

• Airship operator desires 35-acre area for maneuvering and mooring.  This translates into 
either a circular site with a 700-foot radius or a rectangular site with four sides 1,235 feet 
long.  (Operator acknowledges that most sites cannot provide this large an area.) 

• Require minimum 300-foot radius of clear area around mast with relatively level ground and 
no terrain undulation. 

• Airship could land and depart on active runway. 

• Airship would taxi to mooring site. 

• Moored airship must remain clear of object free areas, NAVAID critical areas, and Part 77 
surfaces. 

                                                 
1 Telephone discussion with Dr. Jim Maloney, manager of airship operations for the Goodyear Tire and Rubber 
Company, January 12, 2007. 



 

• Airship mooring site should not result in extended operational impact for other Airport 
facilities. 

 
Figure 1 shows the Goodyear Airship Facility at Pompano Beach, Florida, while Figure 2 shows 
the Goodyear Airship Facility at Carson, California which is their smallest facility. 
 
 
 

 
 
Figure 1—Goodyear Airship Facility, Pompano Beach, FL (Google Earth) 
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Figure 2—Goodyear Airship Landing Facility, Carson, CA (Google Earth) 
 
 
Screening ROA for Potential Airship Mooring Sites 
 
The existing Airport layout was examined to see if any site could be identified that would meet 
the criteria listed above.  The development within the southeast quadrant of the Airport (terminal 
area, general aviation facilities, airline maintenance, and air cargo) precludes mooring an airship 
in this area.  The land in the northeast portion of the Airport has significant grade issues and is 
too narrow in most locations to serve as a temporary mooring site.  Similar issues apply to the 
southwest quadrant.  While the Northwest Quadrant is large enough to accommodate an airship, 
the site has grading issues.  An airship in this area could also interfere with the FAA’s ASR 
installation. 
 
The preliminary review above indicates there are no sites on-airport that could accommodate an 
airship mooring site without impacting daily operations. 
 
 

0 500

Feet



 

Recommendation 
 
The current Airport property does not provide a location suitable for occasional airship use 
without resulting in a closure of a portion of the airfield.  (For example, based on our contact’s 
recollection, the airship was moored at ROA several years ago in a location that required the 
closing of the crosswind runway.)  For these reasons, the Airport would have to decide on a case-
by-case basis whether to permit the airship to use the airfield.  The demand for an airship 
mooring site at ROA, although infrequent, lends support for acquiring more land that could 
accommodate an airship but also serve as a buffer between the Airport and competing land uses. 
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The Master Plan Update recommends that the Commission acquire approximately 220 
acres of land in the vicinity of the Airport.  The identification of particular parcels was 
based on meeting the Airport’s goals and objectives, outlined in Chapter 1 of the Master 
Plan Update Technical Report—in particular, developing a Plan that: 
 

• Ensures the Airport is safe and reliable (Goal 1); 
• Meets security requirements (Goal 2); 
• Meets the region’s future aviation needs (Goal 3); 
• Is flexible and adaptable to changing conditions (Goal 5); and 
• Supports local and regional economic goals and plans without constraining long-

term Airport development (Goal 7). 
 

Figure 1 illustrates the recommended parcels to be acquired.  Following is a discussion 
of the Master Plan Update land acquisition strategy. 
 
1.1 Safety Related Property Acquisition 
 
FAA Advisory Circular 150/5300-13, Airport Design, recommends that airport sponsors 
control the land within Runway Protection Zones (RPZs), either through outright 
ownership or by easement. 
 
To comply with this guidance, the Master Plan Update recommends that the Commission 
acquire 16 acres of land along the Runway 33 RPZ, about five acres along the Runway 
24 RPZ, and approximately 23 acres along the Runway 6 RPZ. 
 
The 16 acres along the Runway 33 RPZ is owned and occupied by multiple private 
residential owners, a motel, a Boy Scout facility, and a 10.4-acre multi-family residential 
development.  The total assessed value of these parcels is approximately $13.8 million.1  
It is possible that only a portion of the multi-family development could be acquired—that 
portion within the RPZ, lowering the overall cost; however, for planning purposes, the 
cost of acquiring the entire property was assumed. 
 
The five acres along the Runway 24 RPZ consists of private residences.  The assessed 
value of the land is approximately $0.8 million. 
 

                                                 
1 Assessed values were obtained from the City and County GIS sites over a period of several months and 
are used as order-of-magnitude land acquisition costs.  Actual purchase price would be based on market 
conditions at the time of sale and through negotiation.  Costs for managing the property acquisition, 
surveys, appraisals, inspections, legal fees, and property management after the transfer are not included. 





 

The 23 acres along the Runway 6 RPZ includes 17 acres land owned by the City of 
Roanoke (operated as a golf course) and six acres of residential land.  The assessed value 
of the residential land is approximately $1.3 million.  In addition, the Airport will be 
releasing 17 acres beyond the RPZ in the near future. 
 
Recognizing that ownership of these parcels will provide better control of development 
within RPZs, the Master Plan Update recommends that the Commission place a high 
priority on acquiring these properties as they become available. 
 
1.2 Properties to be Acquired for Development 
 
Developable areas around the Airport are limited due to surrounding topography and 
existing development.  To provide additional land for future aviation development, the 
Master Plan Update recommends acquiring 179 acres in Northwest, Southwest, and 
Southeast Quadrants. 
 
1.2.1 Northwest Quadrant 
 
The Northwest Quadrant of the Airport has long been identified as a location for future 
aviation development, and the Airport already owns much of the land bounded by the 
airfield and Thirlane Road, including about half of the area occupied by a trailer park.  To 
maximize development flexibility, the Master Plan Update recommends acquiring the 
rest of the trailer park land as well as several acres between Thirlane Road and the I-581 
right-of-way, for a total of about 12 additional acres. 
 
The Master Plan recommends placing a high priority on acquiring this additional land as 
it will enable the Commission to begin grading the site as dirt fill becomes available.  The 
assessed value of this land is approximately $2.3 million. 
 
Although providing additional runway length does not prove to be cost-effective during 
the planning horizon, prudent planning suggests that the Airport provide the opportunity 
to lengthen one of its runways at some point beyond this 20-year period.  As lengthening 
Runway 15-33 to the northwest was determined to be the least expensive option, the 
Master Plan Update recommends acquiring approximately six acres of land where the 
future Runway 15 RPZ would be relocated, assuming a 1,900-foot extension.  The cost 
for this additional land is approximately $330,000.  Because the lengthening of this 
runway is not cost-justifiable within the planning horizon, this acquisition of this land 
should currently be given a low priority. 
 
1.2.2 Southwest Quadrant 
 
BT Properties owns the 47-acre parcel currently occupied by the UPS ground sort 
facility.  An 18-acre portion of this land, southeast of the UPS facility has remained 
undeveloped and should be acquired by the Airport.  In the near term, the acquisition of 
this land would enable the Commission to control development, and ultimately, the parcel 
could be developed for aviation use.  For this reason, the Master Plan Update 
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recommends placing a high priority on acquiring this land.  The approximate assessed 
value for this southeastern portion of the BT Properties land is approximately $1.4 
million. 
 
The Master Plan Update also recommends acquiring the remaining 89 acres of land in the 
Southwest Quadrant bounded by I-581 and the airfield.  Most of this land is zoned 
commercial.  As with the UPS property, the acquisition of this land would enable the 
Commission to better ensure compatible development and ultimately would provide land 
for future aviation development.  Recognizing the significant acquisition cost ($20.3 
million), overall complexity of acquiring these properties, and the very long term nature 
of future aviation development on these parcels, the Master Plan Update recommends 
assigning this area a low level of priority. 
 
1.2.3 Southeast Quadrant  
 
The land bordering the southeast quadrant of the Airport has seen significant commercial 
development over the last several years.  The Master Plan Update has identified several 
land parcels in this area that should be acquired by the Airport. 
 
The acquisition of approximately 47 acres of commercial/industrial land either directly 
adjacent to the cargo apron or along Aviation Drive would serve to control development 
in the vicinity of the Airport in the near term and ultimately would provide needed land 
for future aviation development beyond the 20-year planning horizon.  The assessed 
value of this land is approximately $11.1 million.  Because of this land’s adjacency to 
existing aviation development, the Master Plan Update recommends placing a high 
priority on the acquisition of these parcels. 
 
An additional seven acres of commercial/industrial land along Municipal Drive and 
Airport Road is also recommended to be acquired; however, because the land is not 
immediately adjacent to existing aviation development, the Master Plan Update 
recommends that the acquisition be given a low priority.  The assessed value of this land 
is about $1.9 million. 
 
1.3 Summary 
 
Consistent with the Commission’s operating policy, the Master Plan Update recommends 
the Airport continue to assess the value of acquiring properties in the Airport vicinity as 
they become available for purchase.  The analysis provides initial guidance on merits of 
various properties surrounding the Airport.  However, recognizing the dynamic nature of 
the real estate industry, the Commission should periodically reevaluate their property 
acquisition priorities. 
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F I N A L ROANOKE REGIONAL AIRPORT MASTER PLAN UPDATE 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Inflation Factor (a) 1.025 1.051 1.077 1.104 1.131 1.160 1.189 1.218 1.249 1.280 1.312 1.345 1.379 1.413 1.448 1.485 1.522 1.560
Bond Term (b) 25
Bond Interest Rate (c) 5.0%
Bond Financing Cost (d) 5.0%

Capital Costs (e)
Airfield -                 6,086,000     -                  4,497,000        565,000        -                8,834,000        20,970,000      6,465,000     3,865,000        -                -                -                  -                -                  -                    -                   -                  
Terminal Area 1,747,000       2,130,000     6,740,000        1,214,000        -                78,000          4,972,000        2,750,000        618,000        -                  -                -                -                  -                -                  -                    -                   9,643,000       
Landside 641,000          3,054,000     1,348,000        2,070,000        -                1,375,000     5,170,000        -                  3,710,000     -                  809,000        -                -                  -                -                  906,000            -                   -                  
Air Cargo -                 -                -                  -                  -                -                -                   -                  -                -                  654,000        8,193,000     715,000           -                -                  -                    -                   -                  
General Aviation 1,796,000       -                944,000           872,000           988,000        5,876,000     8,277,000        12,467,000      1,097,000     12,965,000      -                -                1,185,000        11,691,000   3,987,000       -                    -                   -                  
Airfield/Airline Maintenance/Support -                 -                5,322,000        923,000           -                2,888,000     1,226,000        6,184,000        -                -                  -                -                -                  -                -                  453,000            -                   -                  
Land Acquisition 3,032,000       -                -                  3,340,000        3,422,000     8,011,000     7,060,000        6,010,000        3,674,000     3,759,000        11,948,000   662,000        6,773,000        -                5,255,000       10,151,000       9,643,000        759,000          
Miscellaneous 1,944,000       4,210,000     1,078,000        -                  -                -                -                   -                  3,092,000     -                  -                1,265,000     3,386,000        -                -                  -                    -                   -                  

Subtotal 9,160,000       15,480,000   15,432,000      12,916,000      4,975,000     18,228,000   35,539,000      48,381,000      18,656,000   20,589,000      13,411,000   10,120,000   12,059,000      11,691,000   9,242,000       11,510,000       9,643,000        10,402,000     

AIP Funds
AIP Eligible Capital Costs (f) 6,630,050       11,205,250   9,959,000        10,219,880      3,787,650     9,743,890     20,123,539      25,796,300      13,769,300   3,969,100        1,389,850     1,201,750     5,021,700        -                -                  1,291,050         -                   -                  
Entitlements (g) 2,788,096       2,921,136     2,688,924        2,740,505        2,793,845     2,831,494     2,869,896        2,909,066        2,949,019     2,989,287        3,029,868     3,071,241     3,113,421        3,156,425     3,202,379       3,251,386         3,301,441        2,503,940       
Non-Master Plan AIP Expenditures (h) 100,000          100,000        100,000           100,000           100,000        100,000        100,000           100,000           100,000        100,000           100,000        100,000        100,000           100,000        100,000          100,000            100,000           100,000          
Net Entitlements (i) 2,688,096       2,821,136     2,588,924        2,640,505        2,693,845     2,731,494     2,769,896        2,809,066        2,849,019     2,889,287        2,929,868     2,971,241     3,013,421        3,056,425     3,102,379       3,151,386         3,201,441        2,403,940       
Available Entitlements (j) 2,688,096       2,859,232     2,627,075        4,717,580        2,881,530     5,076,274     6,158,470        2,991,146        3,031,099     3,025,386        3,065,967     5,415,908     7,227,579        6,388,054     9,490,433       12,641,819       12,911,631      12,259,146     
Expended Entitlements (k) 2,650,000       2,821,081     550,000           4,529,895        536,750        1,687,700     5,976,390        2,809,066        2,895,000     2,889,287        621,300        1,201,750     3,895,950        -                -                  -                    -                   -                  
Remaining Potential Entitlements (l) 38,096            38,151          2,077,075        187,685           2,344,780     3,388,574     182,080           182,080           136,099        136,099           2,444,667     4,214,158     3,331,629        6,388,054     9,490,433       12,641,819       12,911,631      12,259,146     
Discretionary Expenditures (m) 1,800,000       5,923,750     5,055,900        1,605,255        2,000,000     2,227,850     9,027,204        17,112,434      9,388,150     782,463           -                -                -                  -                -                  -                    -                   -                  
Eligible Costs Unfunded by AIP (n) 2,180,050       2,460,419     4,353,100        4,084,730        1,250,900     5,828,340     5,119,945        5,874,800        1,486,150     297,350           768,550        -                1,125,750        -                -                  1,291,050         -                   -                  

PFC Funds
PFC Eligible Capital Costs (o) 7,364,000       13,439,000   14,488,000      12,044,000      3,987,000     14,862,000   33,603,673      35,914,000      18,656,000   7,937,000        13,411,000   1,927,000     12,059,000      -                5,255,000       11,510,000       9,643,000        10,402,000     
PFC Eligible Less AIP Funded (p) 2,914,000       4,694,169     8,882,100        5,908,850        1,450,250     10,946,450   18,600,079      15,992,500      6,372,850     4,265,250        12,789,700   725,250        8,163,050        -                5,255,000       11,510,000       9,643,000        10,402,000     
PFC Collections (q) 1,437,742       1,955,930     2,031,526        2,072,129        2,113,544     2,155,787     2,198,874        2,242,822        2,286,597     2,331,226        2,376,726     2,423,114     2,470,408        2,523,223     2,577,167       2,632,265         2,688,540        2,746,018       
Encumbered PFC Funds (r) -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  
Available PFC Funds (sa) 1,437,742       1,955,930     3,001,256        3,137,285        2,113,829     4,269,616     3,115,490        2,839,639        2,578,236     2,675,462        4,089,588     4,077,702     6,415,710        3,338,933     5,916,100       4,193,365         3,031,905        5,777,923       
PFC Expenditures (sb) 1,437,742       986,200        1,936,100        3,137,000        -                3,353,000     2,518,673        2,548,000        2,234,000     962,600           2,435,000     132,400        5,600,000        -                4,355,000       3,850,000         -                   5,481,800       
Airport Costs Reimbursable by PFCs (u) 33,058            2,015,000     4,014,500        2,952,000        497,000        3,747,653     13,392,128      11,537,500      2,045,840     1,306,300        8,413,000     8,193,000     43,000             -                -                  7,374,000         1,928,600        4,313,000       

Cummulative PFC Reimbursables (ua) -                 2,015,000     6,029,500        8,981,500        9,478,500     13,226,153   26,618,282      38,155,782      40,201,622   41,507,922      49,920,922   58,113,922   58,156,922      58,156,922   58,156,922     65,530,922       67,459,522      71,772,522     
Remaining PFC Funds (sc) -                 969,730        1,065,156        285                  2,113,829     916,616        596,817           291,639           344,236        1,712,862        1,654,588     3,945,302     815,710           3,338,933     1,561,100       343,365            3,031,905        296,123          
Remaining PFC Eligible Costs (t) 1,476,258       3,707,969     6,946,000        2,771,850        1,450,250     7,593,450     16,081,406      13,444,500      -                3,302,650        10,354,700   592,850        2,563,050        -                900,000          7,660,000         9,643,000        4,920,200       
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F I N A L ROANOKE REGIONAL AIRPORT MASTER PLAN UPDATE 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

State Funds
State Eligible Capital Costs (x) 4,028,000       7,383,200     10,501,600      8,695,004        3,189,600     11,839,947   25,500,538      27,220,000      12,265,800   6,349,600        10,238,300   529,600        6,402,150        -                4,204,000       9,208,000         7,714,400        607,200          
State Entitlements (y) 2,000,000       2,000,000     2,000,000        2,000,000        2,000,000     2,000,000     2,000,000        2,000,000        2,000,000     2,000,000        2,000,000     2,000,000     2,000,000        2,000,000     2,000,000       2,000,000         2,000,000        2,000,000       
Non-Master Plan State Expenditures (z) -                 -                -                  -                  -                -                -                   -                  -                -                  
Net State Entitlements (aa) 2,000,000       2,000,000     2,000,000        2,000,000        2,000,000     2,000,000     2,000,000        2,000,000        2,000,000     2,000,000        2,000,000     2,000,000     2,000,000        2,000,000     2,000,000       2,000,000         2,000,000        2,000,000       
Available State Entitlements (ab) 5,620,000       6,176,800     4,481,831        3,550,331        4,858,481     5,905,231     3,581,434        2,005,830        2,098,830     2,005,820        2,009,470     2,067,770     3,474,920        2,954,870     4,954,870       6,054,870         7,768,870        2,054,470       
Expended State Entitlements (ac) 1,443,200       3,694,969     2,931,500        691,850           953,250        4,323,797     3,575,605        1,907,000        2,093,010     1,996,350        1,941,700     592,850        2,520,050        -                900,000          286,000            7,714,400        607,200          
Discretionary Expenditures (ac) -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  
Remaining State Entitlements  (ad) 4,176,800       2,481,831     1,550,331        2,858,481        3,905,231     1,581,434     5,830               98,830             5,820            9,470               67,770          1,474,920     954,870           2,954,870     4,054,870       5,768,870         54,470             1,447,270       

Grant and PFC Summary
Total Costs (ae) 9,160,000       15,480,000   15,432,000      12,916,000      4,975,000     18,228,000   35,539,000      48,381,000      18,656,000   20,589,000      13,411,000   10,120,000   12,059,000      11,691,000   9,242,000       11,510,000       9,643,000        10,402,000     

Ineligible Costs (ae) 1,796,000       39,000          944,000           -                  988,000        2,888,000     1,049,000        12,467,000      -                12,652,000      -                -                -                  11,691,000   3,987,000       -                    -                   -                  
Eligible Costs (ae) 7,364,000       15,441,000   14,488,000      12,916,000      3,987,000     15,340,000   34,490,000      35,914,000      18,656,000   7,937,000        13,411,000   10,120,000   12,059,000      -                5,255,000       11,510,000       9,643,000        10,402,000     

Available Funds(af) 11,545,838     16,915,712   15,166,062      13,010,451      11,853,840   17,478,971   21,882,598      24,949,049      17,096,315   8,489,131        
Eligible Expenditures (ag) 7,330,942       13,426,000   10,473,500      9,964,000        3,490,000     11,592,347   21,097,872      24,376,500      16,610,160   6,630,700        4,998,000     1,927,000     12,016,000      -                5,255,000       4,136,000         7,714,400        6,089,000       
Remaining Costs (ah) 1,829,058       2,054,000     4,958,500        2,952,000        1,485,000     6,635,653     14,441,128      24,004,500      2,045,840     13,958,300      8,413,000     8,193,000     43,000             11,691,000   3,987,000       7,374,000         1,928,600        4,313,000       

Other Expenditures (ai) 1,796,000       -                944,000           -                  988,000        2,888,000     1,049,000        12,467,000      -                12,652,000      -                8,193,000     -                  11,691,000   3,987,000       -                    -                   -                  
Airport Estimated Costs (aj) 33,058            2,054,000     4,014,500        2,952,000        497,000        2,592,653     9,916,128        11,537,500      2,045,840     1,306,300        -                -                43,000             -                -                  7,374,000         1,928,600        4,313,000       

Airfield Cost Center (ak) -                 13,000          -                  -                  -                -                441,700           125,000           -                77,300             -                -                -                  -                -                  -                    -                   -                  
Terminal Cost Center (al) 17,400            39,000          3,216,500        -                  -                78,000          3,923,000        2,446,500        -                -                  -                -                -                  -                -                  -                    -                   4,313,000       

Airport Master Plan Expenditures (am) 16,529            1,043,529     3,034,250        3,483,250        1,724,500     1,544,827     6,254,391        10,726,814      6,791,670     1,676,070        653,150        -                21,500             21,500          -                  3,687,000         4,651,300        3,120,800       
Bond Issues -                

Bond Issue #1
Bond Size  (ao) 28,666,082      

Bond Proceeds (ap) 27,232,778      
Debt Service (aq) $0 $0 $0 $0 $0 $0 $2,135,625 $2,135,625 $2,135,625 $2,135,625 $2,135,625 $2,135,625 $2,135,625 $2,135,625 $2,135,625 $2,135,625
Interest Earnings (ar) -                 -                -                  -                  -                -                -                   753,710           297,454        -                  -                -                -                  -                -                  -                    -                   -                  
Reserve (as) -                 -                -                  -                  -                -                2,135,625        2,135,625        2,135,625     2,135,625        2,135,625     2,135,625     2,135,625        2,135,625     2,135,625       2,135,625         2,135,625        2,135,625       
Capitalized Interest (at) 1,433,304        942,138        
Available Funds (au) -                 -                -                  -                  -                -                25,097,153      18,163,168      6,791,670     -                  -                -                -                  -                -                  -                    -                   -                  
Expenditures from Proceeds (av) -                 -                -                  -                  -                -                6,254,391        10,726,814      6,791,670     -                -                -                  -                -                  -                    -                   -                  
Remaining Funds (aw) -                 -                -                  -                  -                -                18,842,762      7,436,354        -                -                  -                -                -                  -                -                  -                    -                   -                  
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Existing Debt Service (ba)
Revenue Bonds and Loans

Principal 552,165          578,420        604,951           631,768           663,886        691,317        724,075           192,174           200,630        209,458           218,674        228,296        238,341           119,060        124,299          -                    -                   -                  
Interest 259,021          234,071        207,628           179,763           150,202        118,779        85,431             64,102             55,646          46,818             37,602          27,980          17,935             9,078            3,839              -                    -                   -                  

Total Existing 811,186          812,491        812,579           811,531           814,089        810,096        809,506           256,276           256,276        256,276           256,276        256,276        256,276           128,138        128,138          -                    -                   -                  
Total Existing Plus New Debt Service (bb) 811,186          812,491        812,579           811,531           814,089        810,096        809,506           256,276           2,391,901     2,391,901        2,391,901     2,391,901     2,391,901        2,263,763     2,263,763       2,135,625         2,135,625        2,135,625       

Debt Service for Airline Calculations 811,186          812,491        812,579           811,531           814,089        810,096        809,506           256,276           796,480        796,480           796,480        796,480        796,480           668,342        668,342          540,204            540,204           540,204          

Operating Expenses
Allocable Expenses (bc)

Personal Services (bd) 1,292,400       1,343,600     1,396,500        1,451,300        1,507,900     1,566,400     1,626,900        1,689,500        1,753,900     1,820,600        1,890,000     1,961,900     2,036,700        2,122,700     2,212,500       2,306,000         2,403,400        2,505,000       
Other Operating (be) 755,500          785,400        816,400           848,400           881,500        915,700        951,100           987,700           1,025,300     1,064,300        1,104,800     1,146,900     1,190,600        1,240,900     1,293,400       1,348,000         1,405,000        1,464,400       
Reallocation of Op. Expenses (bf) (2,047,900)     (2,129,000)    (2,212,900)      (2,299,700)      (2,389,400)    (2,482,100)    (2,578,000)       (2,677,200)      (2,779,200)    (2,884,900)      (2,994,800)    (3,108,800)    (3,227,300)      (3,363,600)    (3,505,900)      (3,654,000)        (3,808,400)       (3,969,400)      
Non-Operating (bg) -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  
Other Projects (bh) -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  
Capital (bi) 27,700            28,800          29,900             31,100             32,300          33,500          34,800             36,200             37,500          39,000             40,400          42,000          43,600             45,400          47,400            49,400              51,400             53,600            
Reallocation of Non-Op Expenses (bj) (27,700)          (28,800)         (29,900)           (31,100)           (32,300)         (33,500)         (34,800)            (36,200)           (37,500)         (39,000)           (40,400)         (42,000)         (43,600)           (45,400)         (47,400)           (49,400)             (51,400)            (53,600)           
  Subtotal -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  

Public Aircraft Facilities
 Personal Services (bk) 594,900          612,300        630,300           654,400           679,300        705,200        732,100           760,100           788,000        817,000           847,100        878,300        910,800           947,000        984,600          1,023,800         1,064,500        1,106,600       

Other Operating (bl) 865,400          890,800        916,900           928,000           951,200        974,900        999,300           1,024,300        1,049,900     1,076,100        1,103,100     1,130,600     1,158,900        1,187,900     1,217,600       1,248,000         1,279,200        1,311,200       
Reallocation of Op. Expenses (bm) 486,991          506,276        526,228           546,869           568,200        590,244        613,049           636,638           660,894        686,029           712,164        739,273        767,452           799,864        833,703          868,922            905,638           943,924          
Non-Operating (bn)
  Debt Service 40,811            40,876          40,881             40,828             40,957          40,756          40,726             12,893             40,071          40,071             40,071          40,071          40,071             33,624          33,624            27,178              27,178             27,178            
  Amortized Airport Capital Costs (bw) -                 -                1,000               1,000               1,000            1,000            1,000               33,900             43,200          43,200             49,000          49,000          49,000             49,000          49,000            49,000              49,000             49,000            
Other Projects (bo) -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  
Capital (bp) 41,300            42,500          43,700             45,400             47,100          48,900          50,800             52,700             54,700          56,700             58,800          60,900          63,200             65,700          68,300            71,000              73,800             76,800            
Reallocation of Non-Op Expenses (bq) 6,600              6,800            7,100               7,400               7,700            8,000            8,300               8,600               8,900            9,300               9,600            10,000          10,400             10,800          11,300            11,700              12,200             12,700            
  Subtotal 2,036,002       2,099,553     2,166,109        2,223,897        2,295,456     2,369,000     2,445,275        2,529,132        2,645,665     2,728,400        2,819,835     2,908,144     2,999,823        3,093,889     3,198,128       3,299,599         3,411,516        3,527,401       

Terminal Complex
Personal Services (bs) 1,268,000       1,299,700     1,370,700        1,405,000        1,440,100     1,476,100     1,513,000        1,700,900        1,752,700     1,803,900        1,849,000     1,895,200     1,942,600        1,991,200     2,040,900       2,092,000         2,144,300        2,254,200       
Other Operating (bt) 600,200          615,200        648,900           665,100           681,700        698,800        716,200           805,200           829,700        853,900           875,300        897,200        919,600           942,600        966,100          990,300            1,015,100        1,067,100       
Reallocation of Op. Expenses (bu) 677,241          704,061        731,807           760,511           790,175        820,831        852,545           885,351           919,082        954,037           990,381        1,028,081     1,067,269        1,112,343     1,159,402       1,208,379         1,259,439        1,312,681       
Non-Operating (bv)
  Debt Service 534,408          535,268        535,326           534,636           536,321        533,690        533,302           168,834           524,720        524,720           524,720        524,720        524,720           440,303        440,303          355,886            355,886           355,886          
  Amortized Airport Capital Costs (bw) -                 1,300            4,200               244,000           244,000        244,000        249,800           542,300           724,700        724,700           724,700        724,700        724,700           724,700        724,700          724,700            724,700           724,700          
Other Projects (bx) 6,400              6,600            6,900               7,100               7,300            7,500            7,600               8,600               8,800            9,100               9,300            9,600            9,800               10,100          10,300            10,600              10,800             11,400            
Capital (by) 8,700              8,900            9,400               9,600               9,900            10,100          10,400             11,700             12,000          12,400             12,700          13,000          13,300             13,700          14,000            14,400              14,700             15,500            
Reallocation of Non-Op Expenses (bz) 9,200              9,500            9,900               10,300             10,700          11,100          11,500             12,000             12,400          12,900             13,400          13,900          14,400             15,000          15,700            16,300              17,000             17,700            
  Subtotal 3,104,149       3,180,529     3,317,132        3,636,247        3,720,196     3,802,121     3,894,347        4,134,885        4,784,102     4,895,657        4,999,501     5,106,401     5,216,389        5,249,946     5,371,405       5,412,564         5,541,925        5,759,167       
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Other Direct Cost Centers
Personal Services (ca) 607,000          631,000        655,900           681,600           708,200        735,700        764,100           793,500           823,800        855,100           887,700        921,500        956,600           997,000        1,039,100       1,083,100         1,128,800        1,176,600       
Other Operating (cb) 619,100          643,600        668,900           695,200           722,300        750,300        779,300           809,300           840,100        872,100           905,300        939,800        975,600           1,016,800     1,059,800       1,104,600         1,151,300        1,199,900       
Reallocation of Op. Expenses (cc) 883,668          918,663        954,866           992,320           1,031,025     1,071,025     1,112,406        1,155,211        1,199,224     1,244,833        1,292,255     1,341,446     1,392,579        1,451,392     1,512,795       1,576,700         1,643,323        1,712,795       
Non-Operating (cd)
  Debt Service 235,968          236,347        236,373           236,068           236,812        235,651        235,479           74,549             231,690        231,690           231,690        231,690        231,690           194,416        194,416          157,141            157,141           157,141          
  New Debt Service (ce) -                 -                -                  -                  -                -                -                   -                  2,135,625     2,135,625        2,135,625     2,135,625     2,135,625        2,135,625     2,135,625       2,135,625         2,135,625        2,135,625       
Other Projects (cea) 57,500            58,900          62,200             63,700             65,300          66,900          68,600             77,100             79,500          81,800             83,800          85,900          88,100             90,300          92,600            94,900              97,200             102,200          
Capital (cf) 67,700            70,400          73,100             76,000             79,000          82,000          85,200             88,500             91,900          95,400             99,000          102,800        106,700           111,200        115,900          120,800            125,900           131,200          
Reallocation of Non-Op Expenses (cg) 12,000            12,400          12,900             13,400             13,900          14,500          15,000             15,600             16,200          16,800             17,400          18,100          18,800             19,600          20,500            21,300              22,200             23,100            
  Subtotal 2,482,936       2,571,310     2,664,239        2,758,288        2,856,538     2,956,076     3,060,085        3,013,760        5,418,039     5,533,349        5,652,771     5,776,862     5,905,694        6,016,333     6,170,736       6,294,167         6,461,490        6,638,562       

Operating Cost Summary
Salaries & Fringe Benefits (ch) 3,762,300       3,886,600     4,053,400        4,192,300        4,335,500     4,483,400     4,636,100        4,944,000        5,118,400     5,296,600        5,473,800     5,656,900     5,846,700        6,057,900     6,277,100       6,504,900         6,741,000        7,042,400       
Operating Expenses (ci) 2,840,200       2,935,000     3,051,100        3,136,700        3,236,700     3,339,700     3,445,900        3,626,500        3,745,000     3,866,400        3,988,500     4,114,500     4,244,700        4,388,200     4,536,900       4,690,900         4,850,600        5,042,600       
City services
Other Projects (cj) 63,900            65,500          69,100             70,800             72,600          74,400          76,200             85,700             88,300          90,900             93,100          95,500          97,900             100,400        102,900          105,500            108,000           113,600          

Total O&M Expenses 6,666,400       6,887,100     7,173,600        7,399,800        7,644,800     7,897,500     8,158,200        8,656,200        8,951,700     9,253,900        9,555,400     9,866,900     10,189,300      10,546,500   10,916,900     11,301,300       11,699,600      12,198,600     

Non-Operating Costs
Debt Service (ck) 811,186          812,491        812,579           811,531           814,089        810,096        809,506           256,276           2,391,901     2,391,901        2,391,901     2,391,901     2,391,901        2,263,763     2,263,763       2,135,625         2,135,625        2,135,625       
Interest expense 259,021          234,071        207,628           179,763           150,202        118,779        85,431             64,102             55,646          46,818             37,602          27,980          17,935             9,078            3,839              -                    -                   -                  
Depreciation

Capital Purchases (cl) 145,400          150,600        156,100           162,100           168,300        174,500        181,200           189,100           196,100        203,500           210,900        218,700        226,800           236,000        245,600          255,600            265,800           277,100          

Total Costs (cn) 7,622,986       7,850,191     8,142,279        8,373,431        8,627,189     8,882,096     9,148,906        9,101,576        11,539,701   11,849,301      12,158,201   12,477,501   12,808,001      13,046,263   13,426,263     13,692,525       14,101,025      14,611,325     

Revenues
Airfield Revenue

Signatory Landed Weight (cp) 651,000          677,600        675,800           680,400           685,000        689,600        694,300           699,000           707,300        715,700           724,200        732,800        741,500           750,700        760,000          769,500            779,000           788,700          
Total Landed Weight 651,000          677,600        675,800           680,400           685,000        689,600        694,300           699,000           707,300        715,700           724,200        732,800        741,500           750,700        760,000          769,500            779,000           788,700          
Signatory Cost Prior to Adjustment (cr) 2,036,002       2,099,553     2,166,109        2,223,897        2,295,456     2,369,000     2,445,275        2,529,132        2,645,665     2,728,400        2,819,835     2,908,144     2,999,823        3,093,889     3,198,128       3,299,599         3,411,516        3,527,401       
Less: Commission Adjustment (cs) 520,694          556,971        586,181           600,372           616,939        637,836        657,842           679,225           702,965        738,226           756,266        784,156        807,115           833,229        859,051          888,849            916,085           948,264          
Airfield Cost Applied to Signatories (ct) 1,515,308       1,542,582     1,579,928        1,623,525        1,678,517     1,731,163     1,787,433        1,849,907        1,942,700     1,990,174        2,063,568     2,123,988     2,192,708        2,260,660     2,339,077       2,410,750         2,495,431        2,579,138       
Signatory Landing Fee (cu) 2.33                2.28              2.34                 2.39                 2.45              2.51              2.57                 2.65                 2.75              2.78                 2.85              2.90              2.96                 3.01              3.08                3.13                  3.20                 3.27                
  Total Airfield Revenue 1,465,713       1,542,582     1,579,928        1,623,525        1,678,517     1,731,163     1,787,433        1,849,907        1,942,700     1,990,174        2,063,568     2,123,988     2,192,708        2,260,660     2,339,077       2,410,750         2,495,431        2,579,138       
Landing Fee in 2007$ 2.27                2.17              2.17                 2.16                 2.17              2.16              2.17                 2.17                 2.20              2.17                 2.17              2.16              2.15                 2.13              2.13                2.11                  2.11                 2.10                

Terminal Revenue
Terminal Cost (da) 3,104,149       3,180,529     3,317,132        3,636,247        3,720,196     3,802,121     3,894,347        4,134,885        4,784,102     4,895,657        4,999,501     5,106,401     5,216,389        5,249,946     5,371,405       5,412,564         5,541,925        5,759,167       
Airline Share (db) 1,292,955       1,326,556     1,385,397        1,520,723        1,557,929     1,594,384     1,635,260        1,738,605        2,014,295     2,064,044        2,110,667     2,158,705     2,208,175        2,225,377     2,279,932       2,300,500         2,358,658        2,454,423       
Average Rental Rate (dc) 45.01              46.18            43.95               48.24               49.43            50.58            51.88               55.16               63.90            65.48               66.96            68.48            70.05               70.60            72.33              72.98                74.83               71.47              
Airline Rental Revenue (dd) 1,292,955       1,326,556     1,385,397        1,520,723        1,557,929     1,594,384     1,635,260        1,738,605        2,014,295     2,064,044        2,110,667     2,158,705     2,208,175        2,225,377     2,279,932       2,300,500         2,358,658        2,454,423       
Aircraft Apron Revenue (de) 169,841          174,254        181,984           199,760           204,647        209,436        214,805           228,381           264,595        271,130           277,254        283,564        290,063           292,322        299,489          302,190            309,830           322,409          
Loading Bridge Revenue (df) 52,595            53,962          56,356             61,861             63,374          64,857          66,520             70,724             81,938          83,962             85,859          87,813          89,825             90,525          92,744            93,581              95,946             99,842            
Baggage Make-Up Conveyor Rev. (dg) 8,793              9,022            9,422               10,342             10,595          10,843          11,121             11,824             13,699          14,038             14,355          14,681          15,018             15,135          15,506            15,646              16,041             16,693            
Baggage Claim Revenue (dh) 9,579              9,828            10,264             11,267             11,542          11,812          12,115             12,881             14,923          15,292             15,637          15,993          16,360             16,487          16,891            17,044              17,475             18,184            
Lease and Concession Revenues (di) 1,745,826       1,893,503     2,024,199        2,274,405        2,385,086     2,498,550     2,623,134        2,929,784        3,474,533     3,644,441        3,814,788     3,993,765     4,181,782        4,313,901     4,524,047       4,672,681         4,903,967        5,223,607       
Parking Lot Revenues (dj) 1,931,382       2,016,345     2,105,045        2,197,647        2,294,322     2,395,250     2,500,618        2,871,684        2,998,011     3,129,894        3,267,580     3,411,322     3,561,388        3,718,055     3,881,614       4,052,368         4,230,633        4,416,741       
  Total Terminal Revenue 5,210,973       5,483,470     5,772,666        6,276,003        6,527,496     6,785,133     7,063,575        7,863,882        8,861,995     9,222,800        9,586,140     9,965,844     10,362,611      10,671,802   11,110,222     11,454,010       11,932,551      12,551,898     

43.91              43.95            40.81               43.71               43.68            43.62            43.64               45.27               51.17            51.15               51.03            50.92            50.82               49.97            49.94              49.16                49.18               45.83              

Pro Forma Cash Flow Analysis

Table W.1 cont'd
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

General Aviation
Building and Hangar Rental (dk) 353,632          377,700        387,900           416,200           429,400        460,700        475,300           490,400           555,000        571,000           646,200        664,900        684,000           703,800        796,600          901,700            927,800           954,900          
Fuel & Oil Sales (dl) 21,000            21,600          22,200             22,900             23,600          24,300          25,100             25,900             29,300          30,100             34,100          35,100          36,100             37,100          42,000            47,500              48,900             50,300            
Landing Fees (dm) 16,800            17,300          17,800             18,400             19,000          19,600          20,200             20,800             22,500          23,200             25,100          25,800          26,500             27,300          29,500            31,900              32,800             33,800            
Ramp & Tie Down Fees (dn) 15,750            16,200          16,600             17,100             17,600          18,200          18,800             19,400             20,000          20,600             21,200          21,800          22,400             23,000          23,700            24,400              25,100             25,800            
  Total General Aviation 407,182          432,800        444,500           474,600           489,600        522,800        539,400           556,500           626,800        644,900           726,600        747,600        769,000           791,200        891,800          1,005,500         1,034,600        1,064,800       

Other Revenues
Other Building & Hangar Rentals (do) 278,242          285,200        292,300           299,600           307,100        314,800        322,700           330,800           339,100        347,600           356,300        365,200        430,500           441,300        452,300          463,600            475,200           487,100          
LEO Services - TSA 167,577          170,090        172,641           175,231           177,860        180,527        183,235           185,984           188,774        191,605           194,479        197,397        200,358           203,363        206,413          209,510            212,652           215,842          
Non-Aviation Land Rentals (dr) 16,379            16,800          17,200             17,600             18,000          18,500          19,000             19,500             20,000          20,500             21,000          21,500          22,000             22,600          23,200            23,800              24,400             25,000            
Other Fees (ds) -                 -                -                  -                  -                -                -                   -                  -                -                  -                -                -                  -                -                  -                    -                   -                  
  Total Other 462,197          472,090        482,141           492,431           502,960        513,827        524,935           536,284           547,874        559,705           571,779        584,097        652,858           667,263        681,913          696,910            712,252           727,942          

Total Operating Revenues 7,546,064       7,930,942     8,279,235        8,866,559        9,198,572     9,552,924     9,915,343        10,806,573      11,979,369   12,417,580      12,948,088   13,421,528   13,977,176      14,390,925   15,023,013     15,567,169       16,174,834      16,923,778     

Non-Operating Revenues (Other Revenues)
Passenger Facility Charge 1,437,742       1,955,930     2,031,526        2,072,129        2,113,544     2,155,787     2,198,874        2,242,822        2,286,597     2,331,226        2,376,726     2,423,114     2,470,408        2,523,223     2,577,167       2,632,265         2,688,540        2,746,018       
Capital Grants 5,893,200       12,439,800   8,537,400        6,827,000        3,490,000     8,239,347     18,579,199      21,828,500      14,376,160   5,668,100        2,563,000     1,794,600     6,416,000        -                900,000          286,000            7,714,400        607,200          
Noncapital Grants 164,900          169,000        173,200           177,500           181,900        186,400        191,100           195,900           200,800        205,800           210,900        216,200        221,600           227,100        232,800          238,600            244,600           250,700          
Interest Income  (du) 490,902          506,801        488,561           392,212           288,296        253,703        228,891           268,704           351,069        386,116           360,666        383,979        440,516           507,461        584,103          674,754            632,667           558,291          
Net appreciation (depr) in fair value of investments (51,300)          (52,600)         (53,900)           (55,200)           (56,600)         (58,000)         (59,500)            (61,000)           (62,500)         (64,100)           (65,700)         (67,300)         (69,000)           (70,700)         (72,500)           (74,300)             (76,200)            (78,100)           

Total Revenues (dx) 8,036,967       8,437,743     8,767,797        9,258,771        9,486,868     9,806,627     10,144,235      11,160,703      12,415,863   12,889,121      13,394,179   13,890,932   14,503,117      14,983,811   15,692,540     16,327,348       16,892,925      17,567,494     

Total Costs (dy) 7,622,986       7,850,191     8,142,279        8,373,431        8,627,189     8,882,096     9,148,906        9,101,576        11,539,701   11,849,301      12,158,201   12,477,501   12,808,001      13,046,263   13,426,263     13,692,525       14,101,025      14,611,325     

Net Revenue 413,981          587,552        625,518           885,340           859,680        924,531        995,329           2,059,127        876,162        1,039,819        1,235,977     1,413,431     1,695,116        1,937,547     2,266,277       2,634,823         2,791,900        2,956,168       

Master Plan Outlays (ea) 16,529            1,043,529     3,034,250        3,483,250        1,724,500     1,544,827     -                   -                  -                1,676,070        653,150        -                21,500             21,500          -                  3,687,000         4,651,300        3,120,800       
CIP Reserve Balance (ec) 7,997,452       7,541,474     5,132,743        2,534,833        1,670,012     1,049,717     2,045,045        4,104,172        4,980,334     4,344,083        4,926,910     6,340,341     8,013,957        9,930,005     12,196,282     11,144,104       9,284,704        9,120,072       

Debt Service Coverage Estimate
Total Revenues (dx) 8,036,967       8,437,743     8,767,797        9,258,771        9,486,868     9,806,627     10,144,235      11,160,703      12,415,863   12,889,121      13,394,179   13,890,932   14,503,117      14,983,811   15,692,540     16,327,348       16,892,925      17,567,494     
Total Operating Costs (ed) 6,666,400       6,887,100     7,173,600        7,399,800        7,644,800     7,897,500     8,158,200        8,656,200        8,951,700     9,253,900        9,555,400     9,866,900     10,189,300      10,546,500   10,916,900     11,301,300       11,699,600      12,198,600     
Remaining Revenue (ee) 1,370,567       1,550,643     1,594,197        1,858,971        1,842,068     1,909,127     1,986,035        2,504,503        3,464,163     3,635,221        3,838,779     4,024,032     4,313,817        4,437,311     4,775,640       5,026,048         5,193,325        5,368,894       
Debt Service (ef) 811,186          812,491        812,579           811,531           814,089        810,096        809,506           256,276           2,391,901     2,391,901        2,391,901     2,391,901     2,391,901        2,263,763     2,263,763       2,135,625         2,135,625        2,135,625       
Coverage Ratio (eg) 1.69                1.91              1.96                 2.29                 2.26              2.36              2.45                 9.77                 1.45              1.52                 1.60              1.68              1.80                 1.96              2.11                2.35                  2.43                 2.51                

Sources: Roanoke Airport Commission, HNTB Analysis.

Pro Forma Cash Flow Analysis

Table W.1 cont'd
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Notes to Table W.1

Pro Forma Cash Flow Analysis

 (a) Assumes increase of 2.5 percent per year.
 (b) Assumes 25 year bond term.
 (c) Assumes 5.0 percent annual interest rate for revenue bond.
 (d) Assumes that financing, insurance, legal and other issuance costs account for 5 percent of the bond costs.
 (e) Table 9.5.
 (f) Table 9.5.
 (g) Table 9.4.
 (h) Assumes $100,000 in entitlements per year are allocated to non-Master Plan projects when not required for Master Plan projects.
 (i) Entitlements less non-Master Plan AIP expenditures.
 (j) Current year net entitlements plus unspent portions of previous years' entitlements.  Assumes maximum carryover of three years.  Also
assumes potential use of entitlements from two upcoming years through multiyear grants.
 (k) Entitlement funds spent on master plan capital projects during referenced year.
 (l) Available potential entitlements less expended entitlements.
 (m) Table 9.6.
 (n) AIP eligible capital costs less expended entitlements and discretionary expenditures.
 (o) Table 9.5.
 (p) PFC eligible capital costs less those costs funded by AIP entitlements.
 (g) Table 9.4.
 (r) PFCs encumbered to reimburse existing projects.
 (sa) Remaining PFC funds from previous year plus PFC collections less encumbered PFCs.
 (sb) Table 9.6.  PFC funds spent on master plan capital projects during referenced year.
 (sc) Available PFC funds less PFC expenditures.  Figure can be negative, as PFC projects can sometimes be implemented by advancing State funds.
 (t) PFC eligible costs less AIP funded less PFC expenditures.
 (u) PFC eligible capital costs funded by Airport funds.
 (ua) Sum of accumulated PFC eligible costs funded by Airport funds.
 (x) Table 9.5.
 (y) Increases as a function of sales tax revenue.  Assumed to increase at same rate as real State income plus inflation (4.9 percent per year).
 (z) $200,000 per year assumed to be spent on non-Master Plan projects.
 (aa) State entitlements less non-Master Plan State expenditures.
 (ab) Remaining State entitlements from previous year plus net State entitlements.  Assumes potential carry-over of up to five years. Entering
FY 2008, the Airport had a positive balance of State entitlements equal to $3,620,000.
 (ac) Table 9.6.
 (ad) Available State entitlements less expended State entitlements.
 (ae) Table 9.5.
 (af) Total available funds from FAA, State and PFC sources.
 (ag) Master Plan projects funded by FAA, State or PFC sources.
 (ah) Available funds less eligible expenditures.
 (ai) Table 9.6.
 (aj) Remaining costs less private expenditures.
 (ak) Airport funded Master Plan costs allocated to Airfield cost center.  Does not include costs refunded by PFCs.
 (al) Airport funded Master Plan costs allocated to Terminal cost center.  Does not include costs refunded by PFCs.
 (am) Airport capital costs presented on fiscal year basis.  Assumed to equal 50 % of each calendar year comprising fiscal year.
 (ao) Assumed size of bond issue.  
 (ap) Bond proceeds net of estimated financing cost.
 (aq) Debt service at stated bond term (25 years) and interest rate (5.0 percent).
 (ar) Interest earnings from unexpended bond proceeds.  Earnings rate of 4 percent assumed.
 (as) Debt service reserve assumed to equal one year's debt service.
 (at) Capitalized interest until date of beneficial occupancy.
 (au) Bond proceeds less reserve, capitalized interest, and previous year's expenditures from bond proceeds plus interest earnings
 (av) Bond proceeds spent on master plan capital projects in referenced year.
 (aw) Available funds less expenditures from proceeds.
 (ba) Roanoke Regional Airport.
 (bb) Existing debt service plus new debt service from Master Plan projects.
 (bc) Indirect expenses later allocated to direct cost centers.
 (bd) Assumed to increase at same rate as Airport activity (as measured by index representing 50% passenger growth and 50% aircraft operations growth) 
and adjusted for inflation.
 (be) Assumed to increase at same rate as Airport activity (as measured by passenger/aircraft operations index) and adjusted for inflation.
 (bf) Allocable expenses allocated to direct cost centers.
 (bg) Consistent with existing expenditures, no non-operating expenses allocated to allocable expenses.
 (bh) Consistent with existing expenditures, no other projects expenses allocated to allocable expenses.
 (bi) Assumed to increase at same rate as Airport activity (as measured by passenger/aircraft operations index) and adjusted for inflation.
 (bj) Allocable expenses allocated to direct cost centers.
 (bk) Assumed to increase at same rate as inflation.
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Notes to Table W.1

Pro Forma Cash Flow Analysis

 (bl) Assumed to increase at same rate as Airport aircraft operations and adjusted for inflation.
 (bm) Allocable expenses assumed to be allocated to public aircraft facilities cost center according to estimated FY 2007 proportions.
 (bn) Share of existing principal and interest costs assumed to be the same as in FY 2007.
 (bo) Cost of other projects assumed to continue at estimated FY 2007 levels.
 (bp) Assumed to increase at same rate as Airport aircraft operations and adjusted for inflation.
 (bq) Allocable non-operating expenses assumed to be allocated to public aircraft facilities cost center according to estimated FY 2007 proportions.
 (bs) Assumed to increase at same rate as total terminal building square feet adjusted for inflation.
 (bt) Assumed to increase at same rate as total terminal building square feet adjusted for inflation.
 (bu) Allocable expenses assumed to be allocated to terminal complex cost center according to estimated FY 2007 proportions.
 (bv) Share of existing principal and interest costs assumed to be the same as in FY 2007.
 (bw) Terminal capital costs assumed to be amortized at 5.5 percent interest over 25 years based on Airport direction.
 (bx) Assumed to increase at same rate as total terminal building square feet  adjusted for inflation.
 (by) Assumed to increase at same rate as total terminal building square feet adjusted for inflation.
 (bz) Allocable non-operating expenses assumed to be allocated to terminal complex cost center according to estimated FY 2007 proportions.
 (ca) Assumed to increase at same rate as Airport activity (as measured by passenger/aircraft operations index) and adjusted for inflation.
 (cb) Assumed to increase at same rate as Airport activity (as measured by passenger/aircraft operations index) and adjusted for inflation.
 (cc) Allocable expenses assumed to be allocated to other direct cost centers according to estimated FY 2007 proportions.
 (cd) Share of existing principal and interest costs assumed to be the same as in FY 2007.
 (ce) Debt service from 2014 GARB issue.
 (cea) Assumed to remain at FY 2007 levels.
 (cf) Assumed to increase at same rate as Airport activity (as measured by passenger/aircraft operations index) and adjusted for inflation.
 (cg) Allocable non-operating expenses assumed to be allocated to other direct cost centers according to estimated FY 2007 proportions.
 (ch) Sum of personnel expenses for allocable expenses, public aircraft facilities, terminal complex and other cost centers.
 (ci) Sum of other operating expenses for allocable expenses, public aircraft facilities, terminal complex and other cost centers.
 (cj) Sum of other projects expenses for allocable expenses, public aircraft facilities, terminal complex and other cost centers.
 (ck) Sum of existing and new debt service.  See Note (bb).
 (cl) Sum of non-amortized capital expenses for allocable expenses, public aircraft facilities, terminal complex and other cost centers.
 (cn) Sum of operating and non-operating costs.
 (cp) Growth in landed weight based on master plan update forecast fleet mix.
 (cr) Total Public Aircraft Facilities cost multiplied by signatory share of landed weight.
 (cs) 38 percent of net revenue in previous fiscal year.
 (ct) Signatory cost prior to adjustment less 38 percent of prior years revenues.
 (cu) Airfield cost applied to signatories divided by signatory landed weight.
 (da) Total annual terminal complex costs.
 (db) Airline share of total terminal complex costs assumed to continue at FY 2007 levels.
 (dc) Airline share of costs divided by airline space.
 (dd) Airline space multiplied by average airline rental rate.
 (de) Assumed to increase at same rate as total annual terminal complex costs.
 (df) Assumed to increase at same rate as total annual terminal complex costs.
 (dg) Assumed to increase at same rate as total annual terminal complex costs.
 (dh) Assumed to increase at same rate as total annual terminal complex costs.
 (di) Assumed to increase at same rate as enplaned passengers adjusted for inflation.
 (dj) Assumed to increase at same rate as enplaned passengers adjusted for inflation.  One-time increases in real rates assumed after construction of parking improvements
 (dk) Existing rental revenue assumed to increase with inflation.  One-time increases assumed in accordance with new capital projects.
 (dl) Assumed to increase at same rate as projected general aviation operations, adjusted for inflation.
 (dm) Assumed to increase at same rate as projected general aviation operations, adjusted for inflation.
 (dn) Assumed to increase at same rate as projected general aviation operations, adjusted for inflation.
 (do) Assumed to increase at same rate as inflation.  Incremental rental revenue associated with Building 5 replacement and US Airways maintenance
 hangar rehab assumed be to sufficient to offset amortized capital costs of those two projects.  Revenues reduced $75,000 after 2001 to account for loss of 
 ATCT rental revenue.
 (dr) Assumed to increase at same rate as inflation.
 (ds) Assumed to continue at FY 2007 levels.
 (dt) One time adjustment for estimated FY 2007 total revenues to reflect revised revenue estimate.
 (du) Interest income associated with change in CIP reserve balance assumed to be 4 percent.
 (dx) Sum of operating and non-operating revenues.
 (dy) Total operating and non-operating costs.
 (ea) Airport capital costs (fiscal year) not funded by bond issue. 
 (ec) CIP Reserve Balance at end of Fiscal Year.  Calculated as equal to previous year's CIP Reserve Balance plus net revenue less Master Plan outlays.
 (ed) Total O&M expenses.  See Notes (ch), (ci), and (cj).
 (ee) Total revenues less total operating costs.
 (ef) Existing plus new debt service.  See Note (bb).
 (eg) Remaining Revenue divided by debt service.

 Sources: As noted and HNTB analysis.
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