Technical Memorandum
To:

Pullman-Moscow Regional Airport
FAA Seattle Airports District Office

From: Mead & Hunt
Date: January 28, 2011
Subject:

PUW Master Plan Study Phase II – Runway Length Requirements

1. Executive Summary
The purpose of this memorandum is to present the near-term (5-year) runway length requirements of
Pullman-Moscow Regional Airport’s (PUW) key users. The runway length analysis contained in the PUW
Master Plan Study Phase I, completed in 2007, identified 7,500 feet as the near-term runway length
requirement at PUW based on the performance characteristics of the Citation X. This memorandum
utilizes the five-step procedure for determining required runway lengths at airports – as described in FAA
AC 150/5325-4B, Runway Length Requirements for Airport Design – to identify the required runway
lengths of the following three key PUW user groups:


General Aviation (GA) Jet Operators



Commercial Air Carriers



Part 121 Charter Operators

A summary of the five-step procedure for determining required runway lengths is contained in Appendix
D to this memorandum. For federally-funded runway projects, AC 150/5325-4B establishes a required
“substantial use threshold” of 500 or more annual itinerant operations by an individual aircraft, or a
category of aircraft with similar operating characteristics. AC 150/5325-4B states that the required
runway length is “the longest resulting length after any adjustments for all the critical design aircraft under
evaluation.”
Although Part 121 charter operators require the longest runway lengths of the three key user groups at
PUW, these lengths are not justified because operations by the Airbus A319 and the Boeing 737-800 do
not meet the “substantial use threshold” of 500 annual itinerant operations. The annual operations of the
other two key user groups – GA jet operators and commercial air carriers – both exceed the “substantial
use threshold” of 500 annual itinerant operations. As established in Section 3.1 of this memorandum, the
runway length requirement for the Large Aircraft with a MTOW up to and including 60,000 Pounds utilized
by GA jet operators is 7,100 feet. As established in Section 3.2 of this memorandum, the runway length
requirement for the Bombardier Q400 aircraft utilized by commercial air carriers is 6,600 feet.
Because 7,100 feet is “the longest resulting length after any adjustments for all the critical design aircraft
under evaluation” whose annual itinerant operations exceed the “substantial use” criterion, PUW should
plan to implement this runway length in the near-term.
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2. Master Plan Study Phase I Runway Length Analysis Recap
A runway length analysis was conducted as part of the PUW Master Plan Study Phase I. The analysis
identified the Citation X as the near-term critical design aircraft for runway length, and the Canadair
Regional Jet (CRJ) 900 as the long-term critical design aircraft for runway length.
Phase I identified a near-term runway length of 7,500 feet based on consultation with the Citation X pilot
operating handbook. The analysis states that Citation X performance charts “reveal that a runway length
of 7,500 feet maximizes the operational utility of the aircraft up to ambient temperatures of 90°F (32°C).
Above 90°F, the Citation X experiences climb gradient restrictions which reduce its takeoff weight.”
Phase I identified a long-term runway length of 8,000 feet, based on takeoff length requirements
contained in the CRJ-900 airport planning manual. Implementing this long-term length was explored in
Phase I as part of an engineering feasibility assessment.

3. Near-Term Runway Length Requirements of Key User Groups at PUW
This section presents near-term runway length requirements of three key user groups at PUW – general
aviation (GA) jet operators, commercial air carriers, and Part 121 charter operators – following the fivestep procedure described in AC 150/5325-4B and summarized in Appendix D to this memorandum.
3.1 General Aviation (GA) Jet Operator Runway Length Requirements
GA jet aircraft operating at PUW include both based and transient aircraft. Based and transient GA jet
aircraft operating at PUW are owned and operated by users throughout the United States, including small
businesses, large corporations, fractional ownership companies, charter operators, flight training
businesses, government agencies, medical evacuation businesses, and recreational pilots.
Operational data collected from the FAA Enhanced Traffic Management System Counts (ETMSC)
database shows an average of 722 annual operations by GA jet operators utilizing Large Aircraft with a
MTOW up to and including 60,000 Pounds from 2005 through 2009 at PUW. During this period, 35
aircraft types in this category conducted operations at PUW.
AC 150/5325-4B provides separate runway length charts for two subcategories of Large Aircraft with a
MTOW up to and including 60,000 Pounds: Aircraft that Make up 75% of the Fleet (75% of Fleet) and the
Remaining 25% of Aircraft that Make up 100% of the Fleet (Remaining 25% of Fleet). The 75% of Fleet
aircraft are defined as those requiring less than 5,000 feet of runway at mean sea level and the standard
day temperature (SDT) of 59°F. The Remaining 25% of Fleet aircraft are defined as those requiring at
least 5,000 feet of runway at mean sea level and the SDT of 59°F, and make up 100% of Large Aircraft
with a MTOW up to and including 60,000 Pounds when combined with the 75% of Fleet aircraft.
Operations by GA jet operators with Large Aircraft with a MTOW up to and including 60,000 Pounds from
2005 through 2009 are presented in Table 1.
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Table 1: Operations by GA Large Aircraft with a MTOW up to and including 60,000 Pounds, 2005-2009
Aircraft Operations by Year
Aircraft Type
2005
2006
2007
2008
2009
75% of Fleet Aircraft Operations
Beechjet 400A
Challenger 300
Citation CJ1
Citation CJ2
Citation CJ3
Citation Excel/XLS
Citation I/SP
Citation II/Bravo
Citation II/SP
Citation III/VI/VII
Citation Sovereign
Citation V/Ultra/Encore
Falcon 10
Falcon 20
Falcon 50
Falcon 900
IAI 1124 Westwind
Learjet 20 Series
Learjet 31/A/B
Learjet 35/36
Learjet 40
Learjet 45
Raytheon Premier 1
Sabreliner 40/60
Fairchild-Dornier 328JET

20
2
36
2
0
12
16
214
10
40
4
20
4
0
2
0
2
6
14
20
0
14
18
0
0

24
2
38
2
0
8
12
138
2
62
0
16
2
2
10
0
10
0
14
22
4
4
4
2
2

20
2
42
4
2
16
2
142
0
80
2
22
4
10
6
2
12
0
4
42
0
20
20
0
0

16
8
18
6
8
28
2
130
0
44
8
24
8
6
0
6
8
6
20
34
6
28
4
0
2

8
6
2
10
18
18
2
122
6
52
38
32
2
2
0
0
12
0
12
14
0
10
8
0
0

75% of Fleet Subtotal
Remaining 25% of Fleet Aircraft Operations

456

380

454

420

374

Challenger 600/601/604
Citation X
Falcon 2000
Gulfstream G150
Gulfstream G200
Hawker 800
IAI Astra 1125
Learjet 55
Learjet 60
Lockheed Jetstar 731

8
180
0
0
4
20
0
0
6
0

16
246
4
0
2
6
4
10
22
6

12
256
8
0
4
14
0
2
10
0

16
326
2
0
0
6
2
2
6
0

22
274
0
4
0
14
0
2
12
0

Remaining 25% of Fleet Subtotal

218

316

306

360

328

Total Operations

674

696

760

780

702

Source: FAA Enhanced Traffic Management System Counts (ETMSC)
Note: The ETMSC database only accounts for operations in which the flight crew filed an IFR flight plan with FAA. ETMSC
data does not include VFR operations that may have been conducted at PUW. As a result, the numbers of actual annual
operations by these aircraft from 2005 through 2009 were likely higher than the numbers shown here.

As shown in Table 1, 25 of the 35 Large Aircraft with a MTOW up to and including 60,000 Pounds are
75% of Fleet aircraft, and ten are Remaining 25% of Fleet aircraft. From 2005 through 2009, an average
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Neither of the two subcategories of GA jet aircraft, taken by itself, conducted more than 500 annual
itinerant operations at PUW from 2005 through 2009. However, Remaining 25% of Fleet aircraft
operations may be counted towards the “substantial use threshold” for 75% of Fleet runway length
requirements. Conversely, 75% of Fleet aircraft operations cannot be counted towards the “substantial
use threshold” for the Remaining 25% of Fleet runway length requirements. This is because Remaining
25% of Fleet aircraft typically have more demanding runway length requirements than 75% of Fleet
aircraft. Because there was an average of 722 annual operations by Large Aircraft with a MTOW up to
and including 60,000 Pounds from 2005 through 2009 – 416 of which were conducted by 75% of Fleet
aircraft and 306 of which were conducted by Remaining 25% of Fleet aircraft, totaling 722 annual
operations for 100% of the Fleet – 75% of Fleet runway length requirements are justified at PUW, as 722
exceeds the “substantial use threshold” of 500 annual itinerant operations.
For Large Aircraft with a MTOW up to and including 60,000 Pounds, the required runway length is
determined according to a family grouping of aircraft having similar performance characteristics and
operating weights. The method yields required runway lengths for two distinct family groupings within the
75% of Fleet and Remaining 25% of Fleet subcategories by dividing them based on useful loads. Useful
load is the difference between the maximum allowable structural gross weight and the operating empty
weight of an aircraft. In short, useful load consists of passengers, cargo, and usable fuel. The FAA
provides four family groupings for which runway length requirements are determined under this method:
75% of Fleet at 60% Useful Load, 75% of Fleet at 90% Useful Load, Remaining 25% of Fleet at 60%
Useful Load, and Remaining 25% of Fleet at 90% Useful Load.
To determine the required runway lengths for these four family groupings, airport elevation (2,556 feet
MSL) and mean maximum daily temperature of the hottest month (83°F) are applied to the AC 150/53254B performance charts in Exhibit 1. The performance chart results are presented in Table 2.

Table 2: Unadjusted PUW Runway Length Requirements for Large Aircraft
with a MTOW up to and including 60,000 Pounds
Airport Elevation
Mean Maximum Daily Temperature of the Hottest Month
Family Grouping

2,556 feet MSL
83° F
Runway Length

75% of Fleet at 60% Useful Load

5,220 feet

75% of Fleet at 90% Useful Load

7,100 feet

Remaining 25% of Fleet at 60% Useful Load

6,250 feet

Remaining 25% of Fleet at 90% Useful Load

8,700 feet

Sources: AC 150/5325-4B Runway Length Requirements for Airport Design, January 2011
FAA Airport/Facility Directory, PUW Master Plan Study Phase I
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Exhibit 1: Performance Charts for Large Aircraft with a MTOW up to and including 60,000 Pounds
75% OF FLEET AT 60% USEFUL LOAD

REMAINING 25% OF FLEET AT 60% USEFUL LOAD

75% OF FLEET AT 90% USEFUL LOAD

REMAINING 25% OF FLEET AT 90% USEFUL LOAD

Source: AC 150/5325-4B, Runway Length Requirements for Airport Design
Note: X-axis value is mean daily maximum temperature of the hottest month of the year, in degrees Fahrenheit.
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As established previously, 75% of Fleet runway length requirements are justified in the near-term by an
average of 722 annual operations by Large Aircraft with a MTOW up to and including 60,000 Pounds
from 2005 through 2009. The typical useful loads for these operations determine the runway length
requirement for 75% of Fleet aircraft at PUW. AC 150/5325-4B, Paragraph 303, states that the 60%
Useful Load curve “is to be used for those aircraft operating with no more than a 60% useful load factor.”
As a result, operations with useful loads up to and including 60% qualify for inclusion in the 75% of Fleet
at 60% Useful Load grouping, and operations with useful loads above 60% qualify for inclusion in the
75% of Fleet at 90% Useful Load family grouping.
AC 150/5325-4B, Paragraph 103, states that “the design objective for the main primary runway is to
provide a runway length for all aircraft that will regularly use it without causing operational weight
restrictions.” PUW critical design aircraft operators have a variety of flight purposes, origins, and
destinations, with different haul length and useful load requirements. Generally, longer haul lengths
require higher useful loads to accommodate fuel carriage and consumption. Data was collected from
Flightaware.com to determine typical haul lengths for critical design aircraft operators. As shown in
Exhibit 2, the data indicate that origins and destinations for most 2009 PUW critical design aircraft
operations were outside Washington and Idaho, ranging as far as New York, Florida, southern Mexico,
and Alaska. The 702 operations conducted by Large Aircraft with a MTOW up to and including 60,000
Pounds in 2009 are categorized by haul length in Table 3.
Table 3: Haul Lengths for Operations by Large Aircraft with a
MTOW up to and including 60,000 Pounds, 2009
Haul Length Range

Aircraft Operations

Percentage of Total

500 NM or less

280

40%

500 NM to 999 NM

148

21%

1,000 NM or greater

274

39%

Source: Flightaware.com
NM = Nautical miles

As shown in Table 3, 60% of operations by Large Aircraft with a MTOW up to and including 60,000
Pounds at PUW in 2009 involved haul lengths of greater than 500 nautical miles, two-thirds of which
involved haul lengths greater than 1,000 nautical miles. Aircraft operations with long haul lengths like
these typically necessitate high useful loads.
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Weight restrictions resulting from inadequate runway length have a significant impact on operators’ ability
to maximize efficiency by taking off with an ideal fuel, passenger, and cargo load. Reduction in
passenger and cargo load reduces operator revenues, and acquiring fuel at another airport en route to
the final destination is inconvenient for both the operator and its customers, and results in additional
operating costs.
Because “the design objective for the main primary runway is to provide a runway length for all aircraft
that will regularly use it without causing operational weight restrictions”, the 7,100 foot length shown in
Table 2 for the family grouping 75% of Fleet at 90% Useful Load of Large Aircraft with a MTOW up to and
including 60,000 Pounds is selected as the unadjusted runway length requirement for GA jet operators at
PUW. This length is 370 feet longer than PUW’s existing runway length of 6,730 feet.
AC 150/5325-4B allows an adjustment for effective runway gradient. However, the Master Plan Study
Phase I found that the optimal replacement runway alignment can be implemented with a zero effective
runway gradient. As a result, no effective runway gradient adjustment is applied as part of this runway
length analysis.
AC 150/5325-4B allows an adjustment for wet or slippery runway conditions, as these conditions
negatively affect aircraft braking performance. For runway lengths obtained from the 60% Useful Load
curves in Exhibit 1, the increase provided is 15% or up to a 5,500-foot runway length, whichever is less.
If the 60% Useful Load runway length exceeds 5,500 feet, no adjustment is provided. For runway lengths
obtained from the 90% Useful Load curves in Exhibit 1, the increase provided is 15% or up to a 7,000-foot
length, whichever is less. If the 90% Useful Load runway length exceeds 7,000 feet, no adjustment is
provided. The resulting required runway lengths for the four family groupings of Large Aircraft with a
MTOW up to and including 60,000 Pounds are presented in Table 4.

Table 4: PUW Runway Length Requirements for Large Aircraft with a MTOW up to
and including 60,000 Pounds, Adjusted for Wet or Slippery Runway Conditions
Family Grouping

Runway Length

75% of Fleet at 60% Useful Load

5,500 feet

75% of Fleet at 90% Useful Load

7,100 feet

Remaining 25% of Fleet at 60% Useful Load

6,250 feet

Remaining 25% of Fleet at 90% Useful Load

8,700 feet

Sources: AC 150/5325-4B Runway Length Requirements for Airport Design, January 2011 FAA
Airport/Facility Directory, PUW Master Plan Study Phase I

Because the required runway length obtained from the curves in Exhibit 1 exceeds 7,000 feet for the 75%
of Fleet at 90% Useful Load family grouping, there is no adjustment provided for wet or slippery
conditions. As a result, based on the family grouping runway length determination method, the required
runway length for GA jet operators at PUW in the near-term is 7,100 feet.
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3.2 Commercial Air Carrier Runway Length Requirements
The main commercial air carrier at PUW is Horizon Air. Until 2008, Horizon Air primarily utilized the
Bombardier Q200 on its scheduled flights from PUW to Seattle-Tacoma International Airport (SEA) and
Lewiston-Nez Perce County Airport (LWS). In the late 2000s, Horizon Air changed its fleet mix, replacing
the 37-seat Q200 with the 70-seat Bombardier Q400. Annual operations by the Q200 and the Q400 from
2005 through 2009 are presented in Table 5.

Table 5: Horizon Air Operations at PUW, 2005-2009
Operations by Year
Aircraft

2005

2006

2007

2008

2009

Bombardier Q200

3,588

3,286

3,394

904

0

Bombardier Q400

0

4

10

1,974

2,592

Total Operations

3,588

3,290

3,404

2,878

2,592

Source: FAA Enhanced Traffic Management System Counts (ETMSC)
Note: The Horizon Air fleet also includes the Bombardier CRJ700, although it is not currently
utilized on scheduled operations to and from PUW.

As shown in Table 5, there were 2,592 operations by the Q400 in 2009, which exceeds the “substantial
use threshold” of 500 annual itinerant operations. Because the Q400 is the only aircraft utilized at PUW
by commercial air carrier operators, it is the aircraft within this key user group “that will require the longest
runway length at MTOW.” Operating weights for the Q400 are presented in Table 6.

Table 6: Bombardier Q400 Operating Weights
Maximum Certificated Takeoff Weight (MTOW)

64,500 pounds

Maximum Certificated Landing Weight (MLW)

61,750 pounds

Operating Empty Weight (OEW)

37,887 pounds

Takeoff Weight at 90% Useful Load

61,839 pounds

Takeoff Weight at 60% Useful Load

53,855 pounds

Sources: Q400 Airport Planning Manual, 2009 Aviation Week & Space Technology
Aerospace Sourcebook

The MTOW for the Q400 is 64,500 pounds, and the Q400 is considered a Large Aircraft with a MTOW of
more than 60,000 Pounds under the AC 150/5325-4B procedure. As a result, the APM published by the
aircraft manufacturer is to be consulted to determine runway length requirements.
Takeoff and landing performance charts were obtained from the Q400 APM, and are contained in
Appendix C to this memorandum. The APM contains takeoff runway length requirement performance
charts for three separate flap settings: 5 degrees, 10 degrees, and 15 degrees. Takeoff runway length
requirements for the Q400 at PUW were determined for the airport elevation of 2,556 feet MSL and mean
daily maximum temperature of the hottest month of 83°F, for three separate takeoff operating weights –
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MTOW, takeoff weight at 90% useful load, and takeoff weight at 60% useful load – utilizing each of the
flap setting performance charts contained in the APM. The results are presented in Table 7.

Table 7: Takeoff Runway Length Requirements for the Bombardier Q400
Airport Elevation

2,556 feet MSL

Mean Maximum Daily Temperature of the Hottest Month

83° F

Takeoff Runway Length Requirement at…
Flap Setting

MTOW

90% Useful Load

60% Useful Load

Flaps 5°

10,000 feet

9,200 feet

6,600 feet

Flaps 10°

7,150 feet

6,700 feet

5,000 feet

Flaps 15°

6,700 feet

6,200 feet

4,600 feet

Source: Q400 Airport Planning Manual

Because they are shorter than the Q400 “payload break point” length as defined by AC 150/5325-4B, the
current commercial air carrier routes at PUW are considered short haul routes. For short haul routes, AC
150/5325-4B requires that the operating takeoff weight be set to the actual operating takeoff weight for
runway length requirement calculations. The actual operating takeoff weight for the Q400 varies by time
of year, and by passenger and cargo load. For the purpose of this analysis, it is expected that the Q400
takes off with at least 60% useful load.
As shown in Table 7, the Q400 requires between 4,600 and 6,700 feet of runway length when taking off
with 60% useful load at PUW, depending on the flap setting. The AC does not indicate which flap setting
should be used for takeoff runway length requirement calculations. There is no allowable runway
gradient adjustment for these takeoff lengths, because the Master Plan Study Phase I found that the
optimal replacement runway alignment can be implemented with a zero effective runway gradient. As a
result, no effective runway gradient adjustment is applied as part of this runway length analysis.
The Q400 APM contains un-factored landing distance performance charts for three separate flap settings:
10 degrees, 15 degrees, and 35 degrees. The charts do not specify an ambient temperature. Landing
distances acquired from these charts are adjusted utilizing a landing runway length requirement chart and
an operational factor of 1.67. Use of this operational factor is based on requirements in Federal Aviation
Regulations (FAR) Part 121, Operational Requirements: Domestic, Flag, and Supplemental Operations,
Section 195, which states that “no person operating a turbine engine powered transport category airplane
may take off that airplane unless its weight on arrival, allowing for normal consumption of fuel and oil in
flight (in accordance with the landing distance set forth in the Airplane Flight Manual for the elevation of
the destination airport and the wind conditions anticipated there at the time of landing), would allow a full
stop landing at the intended destination within 60 percent of the effective length of the runway.”
AC 150/5325-4B requires the use of maximum certificated landing weight (MLW) for landing runway
length requirements of Large Aircraft with a MTOW of more than 60,000 Pounds. Landing runway length
requirements for the Q400 at PUW were determined for the airport elevation of 2,556 feet MSL at MLW,
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utilizing each of the flap setting performance charts contained in the APM. These lengths were then
adjusted using the 1.67 operational factor. The results are presented in Table 8.

Table 8: Landing Runway Length Requirements for the Bombardier Q400
Airport Elevation

2,556 feet MSL

Aircraft Weight

61,750 pounds (MLW)

Flap Setting

Landing Runway
Length Requirement

Flaps 10°

5,150 feet

Flaps 15°

5,000 feet

Flaps 35°

4,600 feet

Source: Q400 Airport Planning Manual

AC 150/5325-4B provides that the landing runway length requirement is obtained from the landing chart
for the highest flap setting. This results in an unadjusted landing runway length requirement of 4,600 feet
for the Q400. The wet or slippery runway length adjustment is not applied in this analysis because the
Q400 is not a jet aircraft.
Based on the preceding analysis, the takeoff runway length requirement for the Q400 at PUW is 6,600
feet, and the landing runway length requirement is 4,600 feet. Both of these lengths are less than PUW’s
existing runway length of 6,730 feet.
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3.3 Part 121 Charter Operator Runway Length Requirements
Special consideration should be given to operations by Part 121 charter operators utilizing Large Aircraft
with a MTOW of more than 60,000 Pounds. Aircraft utilized most frequently by these operators at PUW
are the Airbus A319 and the Boeing 737-800. Operations by these aircraft are associated with charter
flights conducted by commercial air carriers – such as Alaska Airlines and Frontier Airlines – for
Washington State University (WSU) and University of Idaho (UI) athletic teams and their opponents.
Annual operations by the Airbus A319 and Boeing 737-800 from 2005 through 2009 are presented in
Table 9.

Table 9: Part 121 Charter Operations, 2005-2009
Aircraft Operations by Year
Aircraft
Airbus A319
Boeing 737-800
Total Operations

2005

2006

2007

2008

2009

36

48

50

58

10

0

12

0

4

32

36

60

50

62

42

Source: FAA Enhanced Traffic Management System Counts (ETMSC)

Both the Airbus A319 and the Boeing 737-800 have inadequate annual operations at PUW to exceed the
“substantial use threshold” of 500 annual itinerant operations. However, according to PUW staff, the
numbers of A319 and B737-800 operations shown in Table 9 represent only a small portion of the actual
total operations required to accommodate athletic team movements to and from the WSU and UI
campuses. Many operations are diverted to Spokane International Airport (GEG) or Lewiston-Nez Perce
County Airport (LWS) due to inadequate runway length at PUW, as these operations typically require high
useful load percentages. In addition, Pacific 10 Conference teams often require larger aircraft such as
the Boeing 757 and Boeing 767, which cannot land at PUW due to inadequate runway length and nonstandard airfield dimensions. Furthermore, football teams are large compared to other athletic squads,
and often require two of these aircraft to accommodate their movements. Given the typical collegiate
schedules of 13 football games and 30 basketball games for each university, approximately 224
operations would be required to accommodate movements to and from the WSU and UI campuses
associated with these two sports. This estimate does not take into account potential fan charters and
operations required by other athletic teams.
In December 2010, three Part 121 charter operators (Alaska Airlines, Frontier Airlines, and Allegiant Air)
were contacted to assess their operational runway length requirements.
correspondence is contained in Appendix B to this memorandum.
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Operating weights for the Airbus A319 and Boeing 737-800 are presented in Table 10.
Table 10: Airbus A319 and Boeing 737-800 Operating Weights
Weight Type

Airbus A319

Boeing 737-800

Maximum Certificated Takeoff Weight (MTOW)

166,500 pounds

174,200 pounds

Maximum Certificated Landing Weight (MLW)

134,500 pounds

146,300 pounds

Operating Empty Weight (OEW)

89,000 pounds

91,990 pounds

Takeoff Weight at 90% Useful Load

158,750 pounds

165,979 pounds

Takeoff Weight at 60% Useful Load

135,500 pounds

141,316 pounds

Sources: Airbus A319 Airport Planning Manual, Boeing 737 Airport Planning Manual, 2009 Aviation Week &
Space Technology Aerospace Sourcebook

As shown in Table 10, the Airbus A319 and the Boeing 737-800 are Large Aircraft with a MTOW of more
than 60,000 Pounds. As a result, the APM published by the aircraft manufacturer is to be consulted to
determine runway length requirements for these aircraft. Takeoff and landing performance charts were
obtained from APMs for the Airbus A319 and the Boeing 737-800, and are contained in Appendix C to
this memorandum.
The Airbus A319 APM contains takeoff runway length requirement performance charts for two different
engine types: CFM56 engines and V2500 engines. Takeoff runway length requirements for the A319 at
PUW were determined for both types of engines, at the airport elevation of 2,556 feet MSL, for two
separate takeoff operating weights: takeoff weight at 60% useful load and takeoff weight at 90% useful
load. This analysis utilized the takeoff performance charts in the A319 APM that most closely
approximate the PUW mean daily maximum temperature of the hottest month of 83°F, which are charts
for standard day temperature (SDT) plus 15° Celsius (77°F). The results are presented in Table 11.

Table 11: Airbus A319 Takeoff Runway Length Requirements
Airport Elevation

2,556 feet MSL

Temperature

77° F
Takeoff Length @
60% Useful Load

Takeoff Length @
90% Useful Load

CFM56

4,200 feet

7,100 feet

V2500

4,200 feet

6,800 feet

Engine Type

Source: Airbus A319 Airport Planning Manual

At 60% useful load and 77°F, the Airbus A319 can take off within the existing 6,730-foot runway length at
PUW, with 2,530 feet of runway length to spare. However, at 90% useful load and the same temperature,
the A319 cannot take off from the existing runway because it requires between 70 and 370 additional feet
of runway length, depending on engine type.
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The A319 APM contains separate landing field length performance charts for CFM56 and V2500 engines,
for a 35° flap setting and the SDT of 50°F. No landing performance charts are available for other flap
settings or temperatures. AC 150/5325-4B requires the use of MLW for landing runway length
requirements of Large Aircraft with a MTOW of more than 60,000 Pounds. Landing runway length
requirements for the A319 at PUW were determined for both engine types at MLW, at the airport
elevation of 2,556 feet MSL at MLW, at the SDT of 50°F, in both dry and wet runway conditions. The
results are presented in Table 12.

Table 12: Airbus A319 Landing Runway Length Requirements
Airport Elevation

2,556 feet MSL

Temperature

50° F

Aircraft Weight

134,500 pounds (MLW)

Flap Setting

35°

Engine Type

Dry Landing Length

Wet Landing Length

CFM56

4,650 feet

5,348 feet

V2500

4,800 feet

5,520 feet

Source: Airbus A319 Airport Planning Manual

As shown in Table 12, the Airbus A319 can land on the existing 6,730-foot runway length at PUW, at
MLW, the SDT of 50°F, and a flap setting of 35°. Because landing field length performance charts are not
available in the APM for higher temperatures, the landing performance of the A319 at mean daily
maximum temperature of the hottest month is unknown.
The Boeing 737-800 APM contains takeoff runway length requirement performance charts for three
different engine types: CFM56-7B24, CFM56-7B26, and CFM56-7B27.
Takeoff runway length
requirements for the Boeing 737-800 at PUW were determined for three types of engines, at the airport
elevation of 2,556 feet MSL, and for takeoff weight at 60% useful load and takeoff weight at 90% useful
load. This analysis utilized the takeoff performance charts in the Boeing 737-800 APM that most closely
approximate the PUW mean daily maximum temperature of the hottest month of 83°F, which are charts
for SDT plus 15° Celsius (77°F). The results are presented in Table 13.

Table 13: Boeing 737-800 Takeoff Runway Length Requirements
Airport Elevation

2,556 feet MSL

Temperature

77° F

Engine Type

Takeoff Length @
60% Useful Load

Takeoff Length @
90% Useful Load

CFM56-7B24

6,400 feet

9,300 feet

CFM56-7B26

6,000 feet

8,300 feet

CFM56-7B27

5,800 feet

8,000 feet

Source: Boeing 737 Airport Planning Manual
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At 60% useful load and 77°F, the Boeing 737-800 can take off within the existing 6,730-foot runway
length at PUW, with between 330 and 930 feet of runway length to spare, depending on engine type.
However, at 90% useful load and the same temperature, the Boeing 737-800 cannot take off within the
existing 6,730-foot runway length because it requires between 1,270 and 2,570 additional feet of runway
length.
The Boeing 737-800 APM contains landing runway length performance charts for three separate flap
settings: 15 degrees, 30 degrees, and 40 degrees. The charts do not specify an engine type, and are
only available for the SDT of 50°F. AC 150/5325-4B requires the use of MLW for landing runway length
requirements of Large Aircraft with a MTOW of more than 60,000 Pounds. Landing runway length
requirements for the Boeing 737-800 at PUW were determined for operations at the airport elevation of
2,556 feet MSL, at MLW, at the SDT of 50°F, in both dry and wet runway conditions. The results are
presented in Table 14.

Table 14: Boeing 737-800 Landing Runway Length Requirements
Airport Elevation

2,556 feet MSL

Temperature

50°F

Aircraft Weight

146,300 pounds (MLW)

Flap Setting

Dry Landing Length

Wet Landing Length

40°

5,800 feet

6,700 feet

30°

6,200 feet

7,100 feet

15°

6,600 feet

7,600 feet

Source: Boeing 737 Airport Planning Manual

As shown in Table 14, the Boeing 737-800 can land within the existing 6,730-foot runway length at PUW,
at MLW, the SDT of 50°F, and a flap setting of 40°. Because landing field length performance charts are
not available in the APM for higher temperatures, the landing performance of the Boeing 737-800 at
mean daily maximum temperature of the hottest month is unknown.

Based on the preceding analysis, the takeoff runway length requirement for the Airbus A319 at PUW is
between 6,800 and 7,100 feet at 90% useful load, and the takeoff runway length requirement for the
Boeing 737-800 at PUW is between 8,000 and 9,300 feet at 90% useful load. These lengths are greater
than the existing runway length of 6,730 feet at PUW. The landing runway length requirements for both
the Airbus A319 and the Boeing 737-800 at the mean daily maximum temperature of the hottest month
are unknown.
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Appendix D-1 / Part 121 Charter Operator Correspondence

Techniical Memorandum
m
To:

Kevin
K
Mulcaste
er
Alan
A
Campbelll

From: Evan Barrett
Date:

Ja
anuary 10, 20
011

Subject:

PUW Master Plan Study
dy Phase II – Air
A Carrier Ch
harter Corresp
pondence Su
ummary

Memoran
ndum Purpos
se
In Decem
mber 2010, inq
quiries were initiated with air charter sstaff at three commercial a
air carriers: A
Alaska
Airlines, Frontier
F
Airlin
nes, and Alle
egiant Air. The
T
purpose of these inqu
uiries was to
o determine ffacility
requireme
ents associatted with charrter air carrie
er operations into and ou
ut of PUW, fo
or inclusion in the
Master Plan Study Pha
ase II report. The following
g questions w
were posed to
o the air carrie
er charter stafff:


Who
W are your typical
t
charte
er clients for trrips to and fro
om the Pullma
an-Moscow re
egion?



On
O average, how
h
many tak
keoffs and lan
ndings does yyour airline co
onduct annua
ally at PUW? With
what
w
type of aiircraft?



On
O average, how many charter
c
flights
s does the a
airline have tto divert to o
other airportss that
ottherwise wou
uld land at PUW?
P
What airports are flights divertted to, and w
what are the most
co
ommon reaso
ons for these diversions?



Are
A the runwa
ay length and instrument approach
a
procedures at P
PUW adequatte for your airline’s
ne
eeds? How many
m
annual operations would the airlin
ne conduct if ffacilities at PU
UW were idea
al?



Is
s there a runw
way length tha
at the airline would
w
conside
er ideal for itss operations a
at PUW?

The follow
wing sections of this memo
orandum summarize air ca rrier response
es to these in
nquiries.
Alaska Airlines
Three sta
aff members at
a Alaska Airllines were co
ontacted for in
nput: the Nettwork and Ma
arket Develop
pment
Manager, the Director of Schedule Planning,
P
and
d the Charter Administratorr.
Typical Alaska
A
Airline
es charter clients for ope
erations to a
and from the
e Pullman-Moscow region are
Washingto
on State University sports
s teams, and
d other inbou nd Pacific 10
0 Conference
e teams. In 2010,
Alaska Airlines conduc
cted 11 round-trip charter flights to and ffrom PUW, all with the 157
7-seat Boeing
g 737800. The
ese round-trip flights were conducted
c
to or from five d
different airpo
orts: Burbankk, California (B
BUR);
Eugene, Oregon
O
(EUG
G); Phoenix, Arizona
A
(PHX
X); Seattle, W
Washington (S
SEA); and Sa
an Jose, Caliifornia
(SJC).

PUW Charte
er Memo 01.10.2
2011.docx

The Director of Schedule Planning estimates that about 10% of charter flights to PUW are diverted to
other airports. In these instances, airports in Lewiston, Idaho (LWS), and Spokane, Washington (GEG),
are used as alternates. However, the Director indicates that their charter clients would rather depart from
and/or arrive at PUW, because it is nearest to Washington State University. The number one cause for
diversions are inadequate instrument approach procedure minimums, given prevailing weather conditions
at the time of the diverted operations.
Alaska Airlines indicates that, since the most recent runway extension and subsequent upgrade of the
aircraft rescue and firefighting facilities (ARFF) at PUW, PUW meets their minimum needs for runway
length. However, Alaska Airlines considers an 8,500-foot length their ideal runway length at PUW,
because this length would be required for the airline to bring in a full passenger load. The airline also
indicates that standard Category I minimums (200-foot cloud ceiling and ½-mile visibility) would also be
ideal for their operations.
Frontier Airlines
Three staff members at Frontier Airlines were contacted for input: the Charter Ground Operations
Manager, a Flight Operations Engineer, and the Manager of Affiliate Planning.
Typical Frontier Airlines charter clients for operations to and from the Pullman-Moscow region are
associated with college football events. On average, Frontier Airlines conducts two to four round-trip
flights to and from PUW. The airline estimates that an average of one charter flight per year is diverted to
LWS or GEG. Like Alaska Airlines, most diversions are due to inadequate approach procedure
minimums. The Charter Ground Operations Manager specifically indicated that the cloud ceiling
minimums are too high in these instances. Given internal Frontier Airlines alternate minimum operating
policies and existing instrument approach procedure minimums at PUW, Frontier Airlines has to plan on
landing with no less than a 1,000 foot cloud ceiling and 2 ½ statute mile visibility. Frontier Airlines is
currently authorized to use only the VOR approach to Runway 5, and is not authorized to use the RNAV
(GPS) approaches to Runway 5 and Runway 23.
The Flight Operations Engineer indicates that in order to travel a long distance to and from PUW (over 2
hours) when fully loaded, the current runway length at PUW requires an A319-112 with high thrust and
increased weight capacity. The runway length requirements for their charter operations are heavily
dependent on the load they are carrying, which is difficult to predict. The Flight Operations Engineer says
that Frontier Airlines has had weight issues for operations with A319-111 aircraft from Denver
International Airport (DEN) to destinations with runway lengths similar to Runway 5/23 at PUW (for
example, Chicago-Midway International Airport (MDW) and LaGuardia Airport (LGA)).
Frontier Airlines indicates that the current runway length at PUW is adequate for their needs, as they
currently fly to airports with similar runway lengths. However, staff contacts emphasized that operating
weights and environmental conditions play a large role in the performance of their aircraft in specific
situations.
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Allegiant Air
Two staff members at Allegiant Airr were contac
cted for inputt: the Manage
er of Charter Planning, an
nd the
Manager of Flight Disp
patch.
Typical Allegiant Air ch
harter clients for operation
ns to and from
m the Pullman
n-Moscow reg
gion are Univversity
of Idaho and Washing
gton State University
U
spo
orts teams, a
and other inb
bound collegiate sports te
eams.
Although the airline ha
as operated at
a PUW in the past, Alleg iant Air doess not currentlyy operate at PUW.
The airline recently ceased operatio
ons to PUW, and now inssists to clientss that they utilize LWS or GEG,
for two re
easons: becau
use they cannot carry any
y weight out o
of PUW due to runway le
ength, and the
e only
instrumen
nt approach procedure they
y can use is the
t VOR apprroach to Runw
way 5. The M
Manager of Charter
Planning estimates
e
tha
at they have between
b
five and
a ten reque
ests per year to use PUW.
The Mana
ager of Dispattch at Allegiant indicates th
hat the runwa
ay length at P
PUW is unusa
able by their flleet of
Boeing 757 and McD
Donnell Doug
glas MD-80 series
s
aircrafft with any p
payload. Hiss flight opera
ations
engineer analyzed the operating en
nvironment att PUW and fo
ound that, witthout removin
ng or changin
ng the
obstructio
ons to either end of Run
nway 5/23, the airline’s ideal runwayy length wou
uld be 9,500
0 feet.
However, a realignme
ent of the ru
unway would change the obstructionss and alter this runway llength
analysis. The engineer also indica
ated that the
e slope of Ru
unway 5/23 a
also requires additional ru
unway
length.
The Mana
ager of Dispattch also indic
cates that ope
erations to and
d from PUW are not viable
e due to the la
ack of
a precisio
on approach with lower minimums, in
n combinatio
on with the a
aeronautical impacts of tterrain
surrounding the airportt. Without ad
dding a precis
sion approach
h with lower m
minimums, no
o runway leng
gth will
be adequa
ate for operattions by the current
c
Allegia
ant Air fleet att PUW.
y
Summary
The results of correspondence with
h air carrier charter
c
staff a
are summarizzed in Table 1
1. Alaska Airrlines,
Frontier Airlines,
A
and Allegiant
A
Air all
a reported th
hat charter fli ghts to and ffrom PUW arre diverted to other
airports due to inadequ
uate facilities at PUW. Alth
hough Alaska
a Airlines and
d Frontier Airliines report th
hat the
existing runway length
h at PUW is adequate fo
or their needss, they do indicate that th
hey must carrefully
manage their
t
operatin
ng weights and
a
cannot operate
o
fully loaded within the existin
ng runway le
ength.
o inadequate
Allegiant Air no longe
er conducts operations
o
at PUW due to
e runway len
ngth and app
proach
procedure
es. All three airlines reporrted that the existing
e
appro
oach procedu
ure minimumss are too restrictive
in many operational
o
sc
cenarios.
Table: PUW Air Carrrier Charter Corresponden
C
ce Summary
Average Annual
Round-Trip
p
Flights

Average
e Annual
Diverted
d Flights

Is
s Runway
Length
A
Adequate?

Ideal
Runway
Length

Are Approac
ch
Procedures
s
Adequate?

Alaska
a Airlines

11

1 to
t 2

Yes

8,500 feet

No

Frontie
er Airlines

2 to 4

1

Yes

Not given

No

0

5 to
o 10

No

9,500 feet

No

Airr Carrier

Allegia
ant Air

PUW Charte
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2011.docx

Evan Barrett
From:
Sent:
To:
Cc:
Subject:

Mike McQueen <Mike.McQueen@AlaskaAir.com>
Tuesday, December 28, 2010 4:53 PM
Evan Barrett
Clint Ostler
Re: Charter Flights to Pullman-Moscow Regional Airport (PUW)

Clint is right, operationally for Horizon Air the weather coupled with the high landing minimums has a much greater
impact on Alaska Air group. Alaska Airlines charters are a very small portion of the business. I have answered your
questions from an Alaska Airlines standpoint, not Horizon Air.
Mike McQ
Clint Ostler on Tuesday, December 28, 2010 at 9:11 AM ‐0800 wrote:
>Hi Evan,
>
>This is a big concern for us on the scheduled side of the operation as
>well, which admittedly has a bigger impact than the smaller charter
>operations. I copied in Mike McQueen, Director of Schedule Planning
>for Alaska and Horizon to help answer some of your questions (or direct
>to the appropriate flight ops contact).
>
>Best Regards,
>
>Clint Ostler
>Manager ‐ Network & Market Development
>Alaska Air Group
>(206) 392‐5511
>
>Evan Barrett <Evan.Barrett@meadhunt.com> on Monday, December 27, 2010
>at 11:47 AM ‐0800 wrote:
>Mr. Ostler,
>
>I am contacting you to ask for your assistance related to some planning
>work we are conducting for Pullman‐Moscow Regional Airport (PUW) in Pullman, WA.
>It has come to our attention that Alaska Airlines conducts charter
>flights for athletic teams associated with sporting events involving
>either Washington State University in Pullman, and/or University of
>Idaho in Moscow. However, the airport manager has indicated that many
>of these flights may be diverted to either Spokane (GEG) or Lewiston
>(LWS) due to inclement weather and/or inadequate facilities at PUW.
>
>The airport needs your help to identify the facility needs of Alaska Airlines.
> This will allow the airport to pursue appropriate future capital
>improvements – such as an extended runway or new instrument approach
>procedures. Please take a few moments to consider the following questions.
>
>1.
Who are Alaska Airlines’ typical charter clients for trips to and
>from the Pullman‐Moscow region?
WSU sports teams as well as other Pac‐10 inbound teams.
>
>
1

>2.
On average, how many takeoffs and landings does Alaska Airlines
>conduct annually at PUW? With what type of aircraft?
Here are the charter departures for 2010 along with destinations, all with a
B737‐800 with 157 seats.
Dept Sta
PUW BUR
PUW EUG
PUW PHX
PUW SEA
PUW SJC

Arvl Sta Total Departure
1
1
1
7
1
11

>
On average, how many charter flights does Alaska Airlines have to
>3.
>divert to other airports that otherwise would land at PUW? Where are
>the aircraft diverted to, and what are the most common reasons for
>these diversions?
I don't have actual stats on diversions, but would estimate about 10%. We generally use LWS or GEG as the alternate
airport. The schools would rather depart/arrive in PUW because it is nearest to WSU. Below landing minimums due to
weather is the number 1 cause for diversions.
>
>
>4.
Are the runway length and instrument approach procedures at PUW
>adequate for Alaska Airlines’ needs? How many annual operations would
>Alaska Airlines conduct if the facilities at PUW were ideal?
Since the last runway extension and subsequent upgrade of CFR, PUW meets our minimum needs. So no increase in
operations.
>
>
Is there a runway length that Alaska Airlines would consider ideal
>5.
>for its operations at PUW?
8500ft to carry a full passenger load with approach mins of 200‐1/2.
>
>
>Let me know if you have any questions or comments. Thank you!
>
>R. Evan Barrett | Planner, Aviation Services Mead & Hunt, Inc | M & H
>Architecture, Inc | 7900 West 78th Street, Suite 370
>| Minneapolis, MN 55439
>Main: 952‐941‐5619 | Mobile: 612‐597‐4262 | Direct: 952‐641‐8820 [
>mailto:evan.barrett@meadhunt.com ]evan.barrett@meadhunt.com | [
>http://www.meadhunt.com ]www.meadhunt.com
>________________________________ Confidentiality statement: This
>e‐mail message, including any attachments, is intended only for the use
>of the recipient(s) and may contain privileged and confidential
>information, including information that is protected under the HIPAA
>privacy rules. Any unauthorized review, disclosure, copying,
>distribution or use is prohibited. If you have received this e‐mail by
>mistake, please notify us immediately by reply e‐mail and destroy all
>copies of the original message.
>Thank You.
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Evan Barrett
From:
Sent:
To:
Cc:
Subject:

Carlson, Joshua G. <Joshua.Carlson@flyfrontier.com>
Tuesday, December 28, 2010 11:11 AM
Meyers, Michael
Evan Barrett
RE: Charter Flights to Pullman-Moscow Regional Airport (PUW)

Hi Mike and Evan,
I have answered the remaining questions. Please let me know if you have any questions and if needed I can run a full
airport analysis if it looks like we will be operating in and out of PUW.
Thank you!
Joshua G. Carlson
SOC Shift Manager
Flight Operations Engineer
317‐471‐2670 x1 SOC Desk
317‐471‐2523 FE Desk

FRONTIER AIRLINES
8900 Purdue Rd. Suite 401
Indianapolis, IN 46268
317‐471‐2670 x1 Office Phone
Have you checked your TFR's today?
http://tfr.faa.gov/tfr2/list.html

From: Meyers, Michael
Sent: Monday, December 27, 2010 3:48 PM
To: Carlson, Joshua G.
Cc: 'Evan.Barrett@meadhunt.com'
Subject: FW: Charter Flights to Pullman‐Moscow Regional Airport (PUW)
Josh,
Can you answer some of the questions like (3‐4‐5) below please? Please see my notes below and then send it to Evan
Barrett
Thanks
Mike

From: Evan Barrett [mailto:Evan.Barrett@meadhunt.com]
Sent: Monday, December 27, 2010 12:52 PM
To: Meyers, Michael
Subject: Charter Flights to Pullman‐Moscow Regional Airport (PUW)
Mr. Meyers,

1

I am contacting you to ask for your assistance related to some planning work we are conducting for Pullman‐Moscow
Regional Airport (PUW) in Pullman, WA. It has come to our attention that Frontier Airlines conducts charter flights for
athletic teams associated with sporting events involving either Washington State University in Pullman, and/or
University of Idaho in Moscow. However, the airport manager has indicated that many of these flights may be diverted
to either Spokane (GEG) or Lewiston (LWS) due to inclement weather and/or inadequate facilities at PUW.
The airport needs your help to identify the facility needs of Frontier Airlines. This will allow the airport to pursue
appropriate future capital improvements – such as an extended runway or new instrument approach
procedures. Please take a few moments to consider the following questions.
1. Who are Frontier Airlines’ typical charter clients for trips to and from the Pullman‐Moscow region?[Meyers,
Michael] football charters
2. On average, how many takeoffs and landings does Frontier Airlines conduct annually at PUW? With what type
of aircraft?[Meyers, Michael] 2‐4 per year
3. On average, how many charter flights does Frontier Airlines have to divert to other airports that otherwise
would land at PUW? Where are the aircraft diverted to, and what are the most common reasons for these
diversions?[Meyers, Michael] 1 per year. Due to low ceiling. [Carlson, Joshua] Agreed. Most diversions are due
to weather.
4. Are the runway length and instrument approach procedures at PUW adequate for Frontier Airlines’ needs? How
many annual operations would Frontier Airlines conduct if the facilities at PUW were ideal? [Carlson, Joshua]
The runway length being below 7,000 ft would most likely require a A319‐112 with the high thrust and increased
weight capacity if the aircraft were to be fully loaded and traveling a long distance (over 2 hours) away from
PUW. This all depends on the load. Just using MDW and LGA as example of similar runways, using the 319‐111
we have had weight issues out of these airports back to DEN. This is all based on load and environmental
conditions. The VOR approach requires a 600ft. ceiling and 1 ½ sm visibility for destination planning. If we were
using PUW as an alternate we would have to plan to land with no less than a 1000ft ceiling and 2 ½ sm per our
alternate minimum rules (ops specs). Once we did change the alternate to our destination in an actual
diversion, we would be bound by the destination minimums. Frontier is currently not authorized to conduct the
two GPS/RNAV approaches installed at PUW. Once we gain that approval, these will help us with flying to lower
minimums.
5. Is there a runway length that Frontier Airlines would consider ideal for its operations at PUW?
[Carlson, Joshua] The current runway length is adequate as we fly to airports with similar length. The load and
environmental conditions will play a large role in how the aircraft performs. I would recommend, depending on
those conditions that we use a 319‐112 when flying out of PUW with payload.
Let me know if you have any questions or comments. Thank you!
R. Evan Barrett | Planner, Aviation Services

Mead & Hunt, Inc | M & H Architecture, Inc | 7900 West 78th Street, Suite 370 | Minneapolis, MN 55439
Main: 952‐941‐5619 | Mobile: 612‐597‐4262 | Direct: 952‐641‐8820
evan.barrett@meadhunt.com | www.meadhunt.com

________________________________
Confidentiality statement: This e-mail message, including any attachments, is
intended only for the use of the recipient(s) and may contain privileged and
confidential information, including information that is protected under the
HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution
2

or use is prohibited. If you have received this e-mail by mistake, please notify
us immediately by reply e-mail and destroy all copies of the original message.
Thank You.
________________________________
FRONTIER AIRLINES
Find the best values in the air...only at FrontierAirlines.com
CONFIDENTIALITY NOTICE: This email may contain confidential and privileged material for the sole use of the intended
recipient(s). Any review, use, distribution or disclosure by others is strictly prohibited. If you have received this
communication in error, please notify the sender immediately by e-mail and delete the message and any file attachments
from your computer.
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Evan Barrett
From:
Sent:
To:
Subject:

Robert.Neal@allegiantair.com
Tuesday, December 28, 2010 12:59 PM
Evan Barrett
Re: Charter Flights to Pullman-Moscow Regional Airport (PUW)

Hi Evan,
I am requesting some information from our Dispatch team in order to properly answer your questions. In the meantime, here is the
information I have at hand:
1. Typical charter clients are U Idaho or Washington State University. Often times we have requests to bring other teams into PUW
for events at either University of Idaho or Washington State.
2. Currently, we conduct no annual operations, as we ask customers to use LWS or GEG.
3. There really aren't any diversions because we don't agree to operate to PUW any longer. We insist that charter groups use LWS or
GEG. We have about 5-10 requests per year to use PUW.
Once I have the other questions answered, I'll forward more information on to you.
Thank you for your patience.
Best,
Robert Neal
Manager, Charter Planning
Allegiant Travel Company
8360 S. Durango Drive
Las Vegas, NV 89113
Direct: 702.851.7384
Fax: 702.719.8120
robert.neal@allegiantair.com
www.allegiant.com

Evan Barrett ---12/27/2010 11:54:07 AM---Mr. Neal, I am contacting you to ask for your assistance related to some planning work
we are conduc
From: Evan Barrett <Evan.Barrett@meadhunt.com>
To: "robert.neal@allegiantair.com" <robert.neal@allegiantair.com>
Date: 12/27/2010 11:54 AM
Subject: Charter Flights to Pullman-Moscow Regional Airport (PUW)

Mr. Neal,
I am contacting you to ask for your assistance related to some planning work we are conducting for Pullman‐
Moscow Regional Airport (PUW) in Pullman, WA. It has come to our attention that Allegiant Air conducts
charter flights for athletic teams associated with sporting events involving either Washington State University
1

in Pullman, and/or University of Idaho in Moscow. However, the airport manager has indicated that many of
these flights may be diverted to either Spokane (GEG) or Lewiston (LWS) due to inclement weather and/or
inadequate facilities at PUW.
The airport needs your help to identify the facility needs of Allegiant Air. This will allow the airport to pursue
appropriate future capital improvements – such as an extended runway or new instrument approach
procedures. Please take a few moments to consider the following questions.
1. Who are Allegiant Air’s typical charter clients for trips to and from the Pullman‐Moscow
region?
2. On average, how many takeoffs and landings does Allegiant Air conduct annually at PUW?
With what type of aircraft?
3. On average, how many charter flights does Allegiant Air have to divert to other airports that
otherwise would land at PUW? Where are the aircraft diverted to, and what are the most
common reasons for these diversions?
4. Are the runway length and instrument approach procedures at PUW adequate for Allegiant
Air’s needs? How many annual operations would Allegiant Air conduct if the facilities at PUW
were ideal?
5. Is there a runway length that Allegiant Air would consider ideal for its operations at PUW?
Let me know if you have any questions or comments. Thank you!
R. Evan Barrett | Planner, Aviation Services

Mead & Hunt, Inc | M & H Architecture, Inc | 7900 West 78th Street, Suite 370 | Minneapolis, MN 55439
Main: 952‐941‐5619 | Mobile: 612‐597‐4262 | Direct: 952‐641‐8820
evan.barrett@meadhunt.com | www.meadhunt.com

________________________________
Confidentiality statement: This e-mail message, including any attachments, is
intended only for the use of the recipient(s) and may contain privileged and
confidential information, including information that is protected under the
HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution
or use is prohibited. If you have received this e-mail by mistake, please notify
us immediately by reply e-mail and destroy all copies of the original message.
Thank You.
________________________________
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Evan Barrett
From:
Sent:
To:
Cc:
Subject:

Tom.Donaldson@allegiantair.com
Tuesday, December 28, 2010 4:37 PM
Evan Barrett
Robert.Neal@allegiantair.com; casey.hanrahan@allegiantair.com
RE: PUW Airport

Evan,
I had my engineer run the numbers. Without removing or changing the obstructions due to not knowing which end of the runway you
would extend we would require 9500'.
If you realign the runway that would change the obstructions and alter the numbers, basically an unknown at this point. You should
also consider reducing the slope as well.
Tom Donaldson, Manager of Dispatch
Allegiant Travel Company
8360 S. Durango Drive, Las Vegas, NV 89113
Direct: 702.853.4628 | Fax: 702.914.9582
Cell: 702.306.4696
tom.donaldson@allegiantair.com | www.allegiant.com

Evan Barrett ---12/28/2010 01:23:05 PM---Tom, Your consideration of my questions is greatly appreciated.
From: Evan Barrett <Evan.Barrett@meadhunt.com>
To: "tom.donaldson@allegiantair.com" <tom.donaldson@allegiantair.com>
Cc: "Robert.Neal@allegiantair.com" <Robert.Neal@allegiantair.com>
Date: 12/28/2010 01:23 PM
Subject: RE: PUW Airport

Tom,
Your consideration of my questions is greatly appreciated.
The Airport is currently planning for a new runway alignment that will allow for precision approach minimums
(200 ft and ½ mile). When the runway is realigned and the precision approach is in place, what length would
be ideal to support your aircraft?
R. Evan Barrett | Planner, Aviation Services

Mead & Hunt, Inc | M & H Architecture, Inc | 7900 West 78th Street, Suite 370 | Minneapolis, MN 55439
Main: 952‐941‐5619 | Mobile: 612‐597‐4262 | Direct: 952‐641‐8820
evan.barrett@meadhunt.com | www.meadhunt.com
From: Robert.Neal@allegiantair.com [mailto:Robert.Neal@allegiantair.com]
Sent: Tuesday, December 28, 2010 1:58 PM
1

To: Evan Barrett
Subject: Fw: PUW Airport
Evan,
Please see answers below from Tom Donaldson, our Manager of Dispatch.
Thanks!

Robert Neal
Manager, Charter Planning
Allegiant Travel Company
8360 S. Durango Drive
Las Vegas, NV 89113
Direct: 702.851.7384
Fax: 702.719.8120
robert.neal@allegiantair.com
www.allegiant.com
----- Forwarded by Robert Neal/allegiantair on 12/28/2010 11:56 AM ----From: Tom Donaldson/allegiantair
To: Robert Neal/allegiantair@allegiantair
Cc: Casey Hanrahan/allegiantair@allegiantair
Date: 12/28/2010 11:51 AM
Subject: Re: PUW Airport

BJ,
Nothing has changed since 2009 when we went through this exercise. We cannot carry any weight out of PUW and there is only a
VOR approach that we can use.
Question answers;
1)What is the most common reason Allegiant would decide against using PUW airport?


Unusable runway length to carry payload & only a non-precision approach (high minimums) with consideration to
surrounding terrain.

2)Are the runway length and instrument approach procedures at PUW adequate for Allegiant's needs?


No

3)Is there are runway length that Allegiant Air would consider ideal for it's operations?


Not without adding a precision approach.
Tom Donaldson, Manager of Dispatch
Allegiant Travel Company
8360 S. Durango Drive, Las Vegas, NV 89113
Direct: 702.853.4628 | Fax: 702.914.9582
Cell: 702.306.4696
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Robert Neal---12/28/2010 10:54:42 AM---Case/Tom, Pullman Regional Airport is asking the following questions as they are
working to expand
From: Robert Neal/allegiantair
To: Casey Hanrahan/allegiantair@allegiantair, Tom Donaldson/allegiantair@allegiantair
Date: 12/28/2010 10:54 AM
Subject: PUW Airport

Case/Tom,
Pullman Regional Airport is asking the following questions as they are working to expand the runway, or other necessary facilities in
order to become a candidate for Allegiant charter operations. Can you assist with the information below?

1. What is the most common reason Allegiant would decide against using PUW airport?
2. Are the runway length and instrument approach procedures at PUW adequate for Allegiant's needs?
3. Is there are runway length that Allegiant Air would consider ideal for it's operations?
Thank you for your help.
-BJ
Robert Neal
Manager, Charter Planning
Allegiant Travel Company
8360 S. Durango Drive
Las Vegas, NV 89113
Direct: 702.851.7384
Fax: 702.719.8120
robert.neal@allegiantair.com
www.allegiant.com

________________________________
Confidentiality statement: This e-mail message, including any attachments, is
intended only for the use of the recipient(s) and may contain privileged and
confidential information, including information that is protected under the
HIPAA privacy rules. Any unauthorized review, disclosure, copying, distribution
or use is prohibited. If you have received this e-mail by mistake, please notify
us immediately by reply e-mail and destroy all copies of the original message.
Thank You.
________________________________
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Appendix D-2 / Performance Charts for the Bombardier Q400, the Airbus A319,
and the Boeing 737-800

Exhibit C-1: Bombardier Q400 Takeoff Length Requirements (Flaps 5)

MTOW

10,000 Feet

90% Useful Load
9,200 Feet

60% Useful Load

6,600 Feet

Exhibit C-2: Bombardier Q400 Takeoff Length Requirements (Flaps 10)

MTOW
7,150 Feet
90% Useful Load
6,700 Feet

60% Useful Load

5,000 Feet

Exhibit C-3: Bombardier Q400 Takeoff Length Requirements (Flaps 15)

MTOW

6,700 Feet
90% Useful Load
6,200 Feet

60% Useful Load

4,600 Feet

Exhibit C-4: Bombardier Q400 Unfactored Landing Distance (Flaps 10)

3,100 Feet

Maximum Landing Weight

Exhibit C-5: Bombardier Q400 Unfactored Landing Distance (Flaps 15)

3,000 Feet

Maximum Landing Weight

Exhibit C-6: Bombardier Q400 Unfactored Landing Distance (Flaps 35)

2,750 Feet

Maximum Landing Weight

Exhibit C-7: Bombardier Q400 Landing Length Requirements

5,150 Feet (Flaps 10)
5,000 Feet (Flaps 15)
4,600 Feet (Flaps 35)

Exhibit C-8: Airbus A319 Takeoff Length Requirements (CFM56 Engines)

90% Useful Load

60% Useful Load

4,200 Feet

7,100 Feet

Exhibit C-9: Airbus A319 Takeoff Length Requirements (V2500 Engines)

90% Useful Load

60% Useful Load

4,200 Feet

6,800 Feet

Exhibit C-10: Airbus A319 Landing Length Requirements (CFM56 Engines)

4,800 Feet
(Dry)

Maximum Landing Weight

Exhibit C-11: Airbus A319 Landing Length Requirements (V2500 Engines)

4,650 Feet
(Dry)

Maximum Landing Weight

Exhibit C-12: Boeing 737-800 Takeoff Length Requirements (CFM56-7B24 Engines)

9,300 Feet

6,400 Feet

60% Useful Load

90% Useful Load

Exhibit C-13: Boeing 737-800 Takeoff Length Requirements (CFM56-7B26 Engines)

8,300 Feet

6,000 Feet

60% Useful Load

90% Useful Load

Exhibit C-14: Boeing 737-800 Takeoff Length Requirements (CFM56-7B27 Engines)

8,000 Feet

5,800 Feet

60% Useful Load

90% Useful Load

Exhibit C-15: Boeing 737-800 Landing Length Requirements (Flaps 15)

7,600 Feet
(Wet)

6,600 Feet
(Dry)

Exhibit C-16: Boeing 737-800 Landing Length Requirements (Flaps 30)

7,100 Feet
(Wet)

6,200 Feet
(Dry)

Exhibit C-17: Boeing 737-800 Landing Length Requirements (Flaps 40)

6,700 Feet
(Wet)

5,800 Feet
(Dry)
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Appendix D-3 / AC 150/5325-4B Five-Step Procedure for
Runway Length Requirements

PUW RUNWAY LENGTH REQUIREMENTS TECHNICAL MEMORANDUM

APPENDIX D

Appendix D
AC 150/5325-4B Five-Step Procedure for Runway Length Requirements
AC 150/5325-4B, Runway Length Requirements for Airport Design, states that the goal of the AC is “to
construct an available runway length for new runways or extensions to existing runways that is suitable
for the forecasted critical design aircraft.” AC 150/5325-4B contains a five step procedure for determining
the runway length requirements of different categories of critical design aircraft. The following sections
describe each of step in the procedure.
Step One: Identify Critical Design Aircraft
According to AC 150/5325-4B, the critical design aircraft is “the listing of aircraft (or a single aircraft) that
results in the longest recommend runway length.” For federally-funded runway projects, AC 150/5325-4B
establishes a required “substantial use threshold” of 500 or more annual itinerant operations by an
individual aircraft, or a category of aircraft with similar operating characteristics (takeoffs and landings
count as separate operations). These aircraft must “make regular use of the proposed runway for an
established planning period of at least five years” (the phrase “regular use” is quantified by the phrase
“substantial use”).
According to FAA Order 5090.3C, Field Formulation of the National Plan of Integrated Airport Systems
(NPIAS), the critical design aircraft “may be a single aircraft, or a composite of the most demanding
characteristics of several aircraft (emphasis added).” According to FAA Order 5100.38C, Airport
Improvement Program Handbook, “in some cases, there may be more than one critical aircraft
(emphasis added). For instance, pavement strength and layout are frequently dependent upon different
aircraft.”
Step Two: Identify Aircraft that Require the Longest Runway Lengths
In order to determine the method for establishing the required runway length, the airport designer must
identify the aircraft that will require the longest runway lengths at maximum certificated takeoff weight
(MTOW).
Step Three: Determine Method for Establishing the Required Runway Length
All key users at PUW utilize large aircraft, as defined by AC 150/5325-4B. Large aircraft are defined as
those with a MTOW of more than 12,500 pounds. AC 150/5325-4B provides separate runway length
determination methods for two categories of large aircraft: Large Aircraft with a Maximum Certificated
Takeoff Weight (MTOW) of more than 60,000 Pounds, and Large Aircraft with a MTOW up to and
including 60,000 Pounds.
For Large Aircraft with a MTOW of more than 60,000 Pounds, runway length requirements are
determined utilizing takeoff and landing performance charts contained in airport planning manuals (APMs)
published by aircraft manufacturers for specific aircraft. For Large Aircraft with a MTOW up to and
including 60,000 Pounds, APMs for specific aircraft are not required, and runway length requirements are
determined for aircraft groupings having similar operating characteristics, utilizing performance charts
contained in AC 150/5325-4B.
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APPENDIX D

Step Four: Select Unadjusted Required Runway Length
Unadjusted required runway lengths are selected from the charts identified under Step Three. These
lengths are selected based on typical useful loads, airport elevation, and mean daily maximum
temperature of the hottest month. According to the January 2011 FAA Airport/Facility Directory, the
airport elevation at PUW is 2,556 feet above mean sea level (MSL). According to the 1999 Airport Layout
Plan, the mean daily maximum temperature of the hottest month at PUW (July) is 83°F.
Step Five: Apply Necessary Adjustments
The performance charts contained in AC 150/5325-4B and aircraft manufacturer APMs, and utilized in
Step Four, assume zero wind, a zero effective runway gradient, and a dry runway surface. Allowable
adjustments to the lengths selected in Step Four include those for non-zero effective runway gradients for
takeoff operations, and for wet or slippery runway conditions for jet aircraft landing operations. There is
no allowable adjustment for wind. The final required runway length is “the longest resulting length after
any adjustments for all the critical design aircraft under evaluation.”
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Appendix D-4 / January 2011 Public Workshop Exhibits

Pullman-Moscow Regional Airport
MASTER PLAN UPDATE—Phase II
Operational Restriction: Runway Length

Bombardier Q400
Airbus A319

Bombardier CRJ900LR

Boeing 737-800 (BBJ)
Cessna Citation X

Aircraft Runway Length Requirements
Aircraft

Runway Length*

Bombardier CRJ900LR

8,650 FT

Cessna Citation X

7,232 FT

Boeing 737-800 (BBJ)

7,200 FT

Airbus A319

6,500 FT

Bombardier Q400

6,100 FT

Beechcraft King Air 350

3,527 FT

* Takeoff length requirements in wet conditions at
maximum takeoff weight
Source: Phase I, Table 3B

Beechcraft King Air 350
Existing Runway 6,730 FT x 100 FT

Pullman-Moscow Regional Airport
MASTER PLAN UPDATE—Phase II
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si a

CYLW

CYVR

u
E
To

YYJ

KBLI KBVS
KPAE

KBFI KSEA
KOLM

KHIO

KYKM

6S2

S98

KUAO

CYYC

KPSC

KSZT

KGPI

KPUW

General Aviation Flights
KGTF

KMSO

®KLWS
q

KHLN

KCVO

KBTM

KEUG

KBDN

KOTH

7S1

KMYL

KMFR

KBOI

KSUN

KIDA

KBIS

KBZN

KCMX

KJMS

KFAR

KBIL

KFFM

KMSP KSTP
KJAC

KLGU

KMKE

KSUX

KMEV

KEGE

KASE
KMTJ

KMHK

KCOS

KLWC

KSAN

KSEZ

KPSP

KPHX

KABQ

KBNA KMQY
KTHA

KOKC

KAMA

KSDL

$3.4 Million in
Salary
Supported

$.9 Million in
Salary
Supported

$1 Million in
Salary
Supported

$5.3 Million in
Salary
Supported

$13.6 Million in $2.9 Million in
Economic
Economic
Contribution
Contribution

$3 Million in
Economic
Contribution

$19.5 Million in
Economic
Contribution

KAVL KCLT
KCHA

KUZA

KAND

KBHM

KJAN

KCLL

KSAT

KHOU

KIAH

National Plan of Integrated
Airport Systems (NPIAS)
Pullman-Moscow Regional Airport
is considered a "Commercial
Service Nonhub Primary" airport by
NPIAS. This means that PUW
accounts for less than 0.05 of all
commercial enplanements, but has
over 10,000 annual enplanements.

KSJT

xico

292.8
Jobs
Supported

KDAL

KELP

KMSY KNEW

L

KTPA

e
To M

42.0
Jobs
Supported

KGTR
KFTW

Total
Impacts

37.3
Jobs
Supported

KIAD

KTKI

KTUS

KPNE

KBWI

KPDK
KSPS

212.4
Jobs
Supported

KCMH

KSUS

KBBG

KSDM

KPHL

KRDU

KCRQ

Washington Department of Transportation, 1999

KAKR

KICT

KBUR
KSNA

KEWR

KCHO

KMKC

KSBA
KLGB

KMMU

KAPA

KHND KLAS

Induced
Impacts

KMDW

KCMI

KDEN KFTG

KPUB

Indirect
Impacts

KDTW

KFNL KGXY

KMRY

Direct
Impacts

KDPA

KDSM

KBTL

KUGN

KPWK

KAMW

KSLC

KOAK KSJC

PUW Annual Economic Impacts

CYYZ
KBGM

KFSD

KPNA

KRNO

KGRB

KRAP

KPIH

KTWF

KAPC KVCB
KSAC
KSFO

Direct Commercial Flights
1-Stop International Flights

KGEG KSFF
KCOE

KELN

KKLS

e
p
ro

Legend

KMIA

MMAN

0

250

500

Miles
Flight Data Source: Flightaware, Port of Seattle
Basemap Source: US National Park Service
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U.S. Department
of Transportation
Federal Aviation
Administration

March 1, 2011

Robb Parish
Airport Manager
3200 Airport Complex N
Pullman, WA 99163

Approval of Runway Length: Pullman-Moscow Regional Airport
AIP Number 3-53-5301-29/34

Dear Mr. Parish:

I have reviewed the Runway Length Analysis provided for Pullman-Moscow Regional Airport submitted
by Mead and Hunt in a February 1, 2011 memo.
I find adequate justification exists for a 7,100 foot runway (5/23) length. This letter constitutes official
approval to proceed with that length should you chose to in selecting your preferred alternative.
If you have any questions, please feel free to contact me at: 425-227-1654 or by e-mail at:
deepeka.parashar@faa.gov.

Sincerely,

Deepa Parashar
Airport Planner, Washington
cc: Kevin Mulcaster, Mead & Hunt (email)

