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Appendix D 
AVIATION DEMAND FORECASTS    

 
This appendix presents the Aviation Demand Forecasts used for analysis  in this Environmental 
Assessment (EA). 

 
Air  transportation  is a unique  industry  that has experienced wide  fluctuations  in growth and 
recession.  For this reason, it is important that from time to time an airport re‐evaluate its cur‐
rent position and examine future demand trends and potential.   The primary objective of this 
forecasting  effort  is  to  define  the magnitude  of  change  in  aviation  demand  that  can  be  ex‐
pected over time at Double Eagle II Airport. 
 
Because of the cyclical nature of the economy, it is virtually impossible to predict, with certain‐
ty, year‐to‐year fluctuations in activity when looking more than 20 years into the future.  How‐
ever, a trend can be established which delineates  long‐term growth potential.   While a single 
line  is often used  to express  the anticipated growth,  it  is  important  to  remember  that actual 
growth may fluctuate above and below this line. The point to remember about forecasts is that 
they  serve only  as  guidelines,  and  planning  and  implementation must  remain  flexible  to  re‐
spond to unforeseen facility needs. This is because aviation activity is affected by many external 
influences, as well as by the types of aircraft used and the nature of available facilities. 
 
In order to fully assess current and future aviation demand for Double Eagle  II Airport, an ex‐
amination of several key factors is needed.  These include national and regional aviation trends, 
historical and forecast socioeconomic and demographic information of the area, and historical 
trends at the airport. 
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NATIONAL GENERAL 
AVIATION TRENDS 
 
In the 13 years since the passage of the General Aviation Revitalization Act of 1994 (federal leg‐
islation which limits the liability on general aviation aircraft to 18 years from the date of manu‐
facture), it is clear that the Act has successfully infused new life into the general aviation indus‐
try.  This legislation sparked an interest to renew the manufacturing of general aviation aircraft 
due to the reduction in product liability, as well as renewed optimism for the industry. 
 
After the passage of this legislation, annual shipments of new aircraft rose every year between 
1994  and  2000.    According  to  the General  Aviation Manufacturers  Association  (GAMA),  be‐
tween 1994 and 2000, general aviation aircraft shipments increased at an average annual rate 
of more than 20 percent,  increasing from 928 shipments  in 1994 to 3,140 shipments  in 2000.  
As  shown  in  Table A,  the  growth  in  the  general  aviation  industry  slowed  considerably  after 
2000,  negatively  impacted  by  the  national  economic  recession  and  the  events  surrounding 
9/11.  In 2003, there were over 450 fewer aircraft shipments than in 2000, a decline of 14 per‐
cent. 
 
TABLE A 
Annual General Aviation Airplane Shipments 
Manufactured Worldwide and Factory Net Billings 

 
Year 

 
Total 

 
SEP  MEP  TP   J 

Net Billings
($ millions) 

2000  3,140  1,862  103 415 760 13,497.0

2001  2,994  1,644  147 421 782 13,866.6

2002  2,687  1,601  130 280 676 11,823.1

2003  2,686  1,825  71 272 518 9,994.8

2004  2,963  1,999  52 321 591 11,903.8

2005  3,580  2,326  139 365 750 15,140.0

2006  4,042  2,508  242 407 885 18,793.0

SEP ‐ Single Engine Piston; MEP ‐ Multi‐Engine Piston; TP ‐ Turboprop; J – Turbofan/Turbojet 

Source: GAMA 

 
 
In 2004, the general aviation production showed a significant  increase, returning to near pre‐
9/11  levels  for most  indicators.   With  the exception of multi‐engine piston aircraft deliveries, 
deliveries of new aircraft in all categories increased.  In 2006, total aircraft deliveries increased 
13 percent.   The  largest  increase was  in single engine piston aircraft deliveries that  increased 
seven percent, or by over 180 aircraft.  Turbojet and multi‐engine piston aircraft also increased 
significantly from the previous year.  As evidenced in the table, new aircraft deliveries in 2006 
exceeded pre‐9/11 levels by over 900 aircraft. 
 
On  July 21, 2004,  the Federal Aviation Administration  (FAA) published  the  final  rule  for sport 
aircraft: The Certification of Aircraft and Airmen for the Operation of Light‐Sport Aircraft rules, 
which went into effect on September 1, 2004.  This final rule establishes new light‐sport aircraft 
categories and allows aircraft manufacturers  to build and  sell completed aircraft without ob‐
taining type and production certificates.    Instead, aircraft manufacturers will build to  industry 
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consensus  standards.    This  reduces  development  costs  and  subsequent  aircraft  acquisition 
costs.  This new category places specific conditions on the design of the aircraft to limit them to 
“slow  (less  than  120  knots maximum)  and  simple”  performance  aircraft.   New pilot  training 
times are reduced and offer more flexibility in the type of aircraft the pilot would be allowed to 
operate. 
 
Viewed by many within the general aviation  industry as a revolutionary change  in the regula‐
tion of recreational aircraft, this new rule is anticipated to significantly increase access to gen‐
eral aviation by reducing the time required to earn a pilot’s license and the cost of owning and 
operating an aircraft.   Since 2004,  there have been over 30 new product offerings  in  the air‐
plane category alone.   These regulations are aimed primarily at the recreational aircraft own‐
er/operator.  By 2020, there are expected to be 13,200 of these aircraft in the national fleet. 
 
While  impacting aircraft production and delivery, the events of 9/11 and the subsequent eco‐
nomic  downturn  have  not  had  the  same  negative  impact  on  the  business/corporate  side  of 
general aviation.  The increased security measures placed on commercial flights have increased 
interest  in  fractional and  corporate aircraft ownership, as well as on‐demand  charter  flights.  
According to GAMA, the total number of corporate operators increased by approximately 2,200 
between 2000 and 2006.  Corporate operators are defined as those companies that have their 
own  flight departments and utilize general aviation aircraft  to enhance productivity.   Table B 
summarizes the number of U.S. companies operating fixed‐wing turbine aircraft between 1991 
and 2006. 
 
TABLE B 
U.S. Companies Operating Fixed‐Wing 
Turbine Business Aircraft and Number 
of Aircraft, 1991‐2005 

Year   Number of Operators Number of Aircraft

1991  6,584 9,504 

1992  6,492 9,504 

1993  6,747 9,594 

1994  6,869 10,044 

1995  7,126 10,321 

1996  7,406 11,285 

1997  7,805 11,774 

1998  8,236 12,425 

1999  8,778 13,148 

2000  9,317 14,079 

2001  9,709 14,837 

2002  10,191 15,569 

2003  10,661 15,870 

2004  10,735 16,369 

2005  10,809 16,867 

2006  11,611 16,965 

Source: GAMA/NBAA  

 
 
The growth in corporate operators comes at a time when fractional aircraft programs are expe‐
riencing significant growth.  Fractional ownership programs sell a share in an aircraft at a fixed 
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cost.  This cost, plus monthly maintenance fees, allows the shareholder a set number of hours 
of use per year and provides  for  the management and pilot  services associated with  the air‐
craft’s operation.  These programs guarantee the aircraft is available at any time, with short no‐
tice.   Fractional ownership programs offer the shareholder a more efficient use of time (when 
compared with commercial air service) by providing faster point‐to‐point travel times and the 
ability  to  conduct  business  confidentially while  flying.    The  lower  initial  startup  costs  (when 
compared with acquiring and establishing a  flight department) and easier exiting options are 
also positive benefits. 
 
Since  beginning  in  1986,  fractional  jet  programs  have  flourished.    Table  C  summarizes  the 
growth  in  fractional  shares between 1986 and 2006.   The number of aircraft  in  fractional  jet 
programs grew rapidly from 2001 to 2006, increasing by approximately 288 aircraft. 
 
TABLE C 
Fractional Shares and 
Number of Aircraft in Use 

Year  Number of Shares  Number of Aircraft 

1986  3  N/A 

1987  5  N/A 

1988  26  N/A 

1989  51  N/A 

1990  57  N/A 

1991  71  N/A 

1992  84  N/A 

1993  110  N/A 

1994  158  N/A 

1995  285  N/A 

1996  548  N/A 

1997  957  N/A 

1998  1,551  N/A 

1999  2,607  N/A 

2000  3,834  N/A 

2001  3,415  696 

2002  4,098  776 

2003  4,516  826 

2004  4,765  865 

2005  4,691  949 

2006  4,903  984 

Source: GAMA  

 
 
Very light jets (VLJs) entered the operational fleet in 2006.  Also known as microjets, the VLJ is 
commonly defined as a jet aircraft that weighs less than 10,000 pounds.  There are several new 
aircraft that fall in this category, including the Eclipse 500 and Adams 700 jets.  While not cate‐
gorized by Cessna Aircraft as a VLJ, the Cessna Mustang is a competing aircraft to many of the 
VLJs expected to reach the market.  These jets cost between $1 and $2 million, can takeoff on 
runways  less than 3,000 feet, and cruise at 41,000 feet at speeds  in excess of 300 knots.   The 
VLJ is expected to redefine the business jet segment by expanding business jet flying and offer‐
ing  operational  costs  that  can  support  on‐demand  air  taxi  point‐to‐point  service.    The  FAA 
projects 350 VLJs in service in 2007. 
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In  August  2007,  the  United  States  Government  Accountability Office  (GAO)  issued  a  report 
GAO‐07‐1001, Very Light Jets, subtitled, Several Factors Could Influence Their Effect on the Na‐
tional  Airspace  System.    This  report was  conducted  in  response  to  the  VLJ  phenomenon  as 
many aviation forecasters feared the VLJ would eventually  lead to significant airspace conges‐
tion.  The report was not put forth to provide recommendations, but rather to provide informa‐
tion on the industry. 
 
The following is the summary provided by the GAO report: 
   

“The eight very light jet forecasts GAO examined provided a range of both the number of 
very light jets projected to be delivered (roughly 3,000 to 7,600) and the dates by which 
those numbers would be reached (from 2016 to 2025). The forecasts were based on  li‐
mited information about the market for very light jets and varied based on a number of 
assumptions, particularly regarding the development of the air taxi market.  

 
The  studies GAO  reviewed and  the experts GAO  contacted expressed varying opinions 
about  the  impact of very  light  jets on NAS capacity; however, most of  the experts be‐
lieved that very light jets would have little overall effect on safety. The studies found that 
the type of airports used by very light jets will influence very light jets’ effect on capacity. 
Experts also mentioned other  factors  that could affect capacity such as aircraft usage, 
trip  length, and altitude. Most experts GAO contacted believed  that very  light  jets will 
likely have little impact on safety due to FAA’s certification procedures for aircraft, pilots, 
and maintenance. ” 

 
The  report provided  limited  forecast  information developed by  eight  entities, one being  the 
FAA projections presented  in the previous section.   All forecasts assumed moderate to strong 
economic growth.  Other factors which will impact the VLJ industry were also considered. 
 
Many believed that the replacement market will be positive for the VLJ  industry as older twin 
engine piston and  turboprop aircraft are  retired, and  some aircraft owners will  likely  replace 
them with VLJ aircraft.  Another factor is the influence of high numbers of available VLJ models 
on the market.   Rolls‐Royce  indicated  in their analysis that there tends to be a correlation be‐
tween total aircraft deliveries and number of models on the market.   Other factors which will 
positively  influence  VLJ  growth will  be  dissatisfaction with  other  transportation modes,  low 
purchase price of VLJ aircraft, and access to airports with appropriate infrastructure.  These fac‐
tors will be more positive  influences to the growth of VLJ markets.   Negative factors could  in‐
clude uncertainty of success  leading to hesitations  in acquiring the VLJ, new training and high 
cost of insurance, as well as production constraints associated with new aircraft manufacturers. 
 
The  eight  VLJ  forecasts  examined  by  the  GAO were  somewhat  divergent.    These  forecasts 
ranged between 3,106 and 7,649 VLJ deliveries.   The difficulty with comparing  the  forecasts, 
however, is that several have differing “out years.”  Some forecast through 2016, while others 
projected  to 2020 and even 2025.   Table D presents  the VLJ  forecast  figures provided by  the 
eight groups. 
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The FAA  forecast assumes that the regulatory environment affecting general aviation will not 
change  dramatically.    It  is  expected  that  the U.S.  economy will  continue  to  expand  through 
2007 and 2008, and then continue to grow moderately (near three percent annually) thereaf‐
ter.  This will positively influence the aviation industry, leading to passenger, air cargo, and gen‐
eral aviation growth throughout the forecast period (assuming that there will not be any new 
successful terrorist incidents against either the U.S. or world aviation).  The FAA does recognize 
that a major risk to continued economic growth  is upward pressure on commodity prices,  in‐
cluding the price of oil.  However, FAA economic models predict a 4.8 percent decrease in the 
price of oil in 2007, followed by a 7.1 percent increase in 2008.  The price of oil is expected to 
become somewhat less volatile through the remainder of the forecast period. 
 
TABLE D 
Total Forecast Number of VLJ Deliveries 

 
Forecasting 

Entity 
Forecast 
End Year 

Forecast
VLJs 

Delivered 

Embraer – Without strong air taxi demand 2016 ~3,000

Embraer – With strong air taxi demand  2016 ~6,000

Forecast International (aerospace consulting firm) 2016 ~6,000

Honeywell (manufacturer of airspace products) 2016 ~5,000

PMI Media (aerospace/defense publisher) 2016 4,124

Teal Group (aerospace consulting firm)  2016 ~3,000

Velocity Group (consulting firm) – Moderate air taxi growth 2016 ~4,000

Velocity Group (consulting firm) – Strong air taxi growth 2016 ~6,000

FAA  2020 6,300

Rolls‐Royce  2025 ~7,500

Source: FAA 

 
 
The FAA projects the active general aviation aircraft fleet to increase at an average annual rate 
of 1.4 percent over the 14‐year forecast period, increasing from 226,422 in 2006 to 274,914 in 
2020.  FAA forecasts identify two general aviation economies that follow different market pat‐
terns.   The turbine aircraft  fleet  is expected to  increase at an average annual rate of 6.0 per‐
cent,  increasing  from  18,058  in  2006  to  31,558  in  2020.    Factors  leading  to  this  substantial 
growth  include  expected  strong U.S.  and  global  economic  growth,  the  continued  success  of 
fractional‐ownership programs,  the growth of  the VLJ/microjet market, and a continuation of 
the shift from commercial air travel to corporate/business air travel by business travelers and 
corporations.   Piston‐powered aircraft are projected to show minimal growth through 2020 at 
0.3 percent annually.  Single engine piston aircraft are projected to grow at 0.3 percent annual‐
ly, while multi‐engine piston aircraft are projected  to decrease  in number by 0.2 percent an‐
nually.    Piston‐powered  rotorcraft  aircraft  are  forecast  to  increase  by  5.7  percent  annually 
through 2020. 
 
Aircraft utilization  rates  are projected  to  increase  through  the  14‐year  forecast period.    The 
number of general aviation hours flown is projected to increase at 3.4 percent annually.  Similar 
to active aircraft projections,  there  is projected disparity between piston and  turbine aircraft 
hours flown.   Hours flown  in turbine aircraft are expected to  increase at 6.1 percent annually, 
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compared with 1.3 percent for piston‐powered aircraft.  Jet aircraft are projected to increase at 
9.4 percent annually over the next 14 years, being the largest increase in any one category for 
total aircraft hours flown. 
 
The total pilot population is projected to increase by 51,000 in the next 14 years, from an esti‐
mated 455,000 in 2006 to 506,000 in 2020, which represents an average annual growth rate of 
0.8 percent.   The student pilot population  is forecast to  increase at an annual rate of 1.2 per‐
cent, reaching a total of 100,181 in 2020.  Growth rates for other pilot categories over the fore‐
cast period are as follows: recreational pilots declining 0.1 percent; commercial pilots increasing 
0.8 percent; airline transport pilots  increasing 0.2 percent; rotorcraft‐only pilots  increasing 3.1 
percent; glider‐only pilots  increasing 0.4 percent; and private pilots showing no change.   The 
sport pilot is expected to grow significantly through 2020 at 22.6 percent annually.  The decline 
in recreational pilots and no increase in private pilots is the result of the expectation that most 
new general aviation pilots will choose to obtain the sport pilot license instead. 
 
Over the past several years, the general aviation industry has launched a series of programs and 
initiatives whose main goals are to promote and assure future growth within the industry.  “No 
Plane, No Gain”  is an advocacy program created  in 1992 by GAMA and the National Business 
Aircraft Association (NBAA) to promote acceptance and increased use of general aviation as an 
essential, cost‐effective tool for businesses.   Other programs are  intended to promote growth 
in new pilot starts and introduce people to general aviation.  “Project Pilot,” sponsored by the 
Aircraft Owners and Pilots Association (AOPA), promotes the training of new pilots  in order to 
increase and maintain the size of the pilot population.  The “Be A Pilot” program is jointly spon‐
sored and supported by more than 100 industry organizations.  The NBAA sponsors “AvKids,” a 
program designed to educate elementary school students about the benefits of business avia‐
tion to the community and career opportunities available to them in business aviation.  The Ex‐
perimental Aircraft Association (EAA) promotes the “Young Eagles” program which  introduces 
young children to aviation by offering them a free airplane ride courtesy of aircraft owners who 
are part of the association.  Over the years, programs such as these have played an important 
role in the success of general aviation and will continue to be vital to its growth in the future. 
 
 

LOCAL SOCIOECONOMIC 
PROJECTIONS 
 
Similar to other  industries, the size of the  local population, that population’s  income, and em‐
ployment  levels  are  indicators of  the underlying  viability of  the  aviation  industry.   Projected 
growth  in these areas can provide comparative growth rates for estimating future growth po‐
tential in aviation activity. 
 
The local population relates to the size of the pilot population and aircraft ownership.  Aircraft 
ownership  is  typically  associated with  a  small portion of  the  total population;  given  a  larger 
population,  there  is a greater  likelihood of  increased aircraft ownership.   Strong employment 
levels support both business and recreational aircraft ownership and use. 
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Table  E  summarizes  historical  and  forecast  population,  households,  housing  units,  and  total 
employment for Sandoval and Bernalillo Counties.  Table E indicates that the total population of 
the  two‐county  area  has  grown  consistently  over  the  past  five  years,  growing  from  approx‐
imately 646,586 in 2000 to 704,875 in 2004.  Metro projects the population to grow to 909,748 
by 2025, or at an average annual rate of 1.2 percent. 
 
TABLE E 
Socioeconomic Summary 
Airport Service Area (Sandoval and Bernalillo County) 

   2000  2004 2010 2015  2025

Bernalillo County 

Population  556,678  602,413 631,851 666,084  729,750

Households  220,936  240,987 257,449 274,175  306,377

Housing Units  239,074  260,982 376,672 294,490  328,754

Employment  344,911  347,831 402,543 425,146  466,591

Sandoval County

Population  89,908  102,462 126,288 144,381  179,998

Households  31,411  36,096 45,180 52,179  66,391

Housing Units  34,866  39,579 50,702 58,529  74,418

Employment  27,447  30,361 38,231 42,987  52,418

Total Service Area

Population  646,586  704,875 758,139 810,465  909,748

Households  252,347  277,083 302,629 326,354  372,768

Housing Units  273,940  300,561 427,374 353,019  403,172

Employment  372,358  378,192 440,774 468,133  519,009

Source: Mid‐Region Council of Governments Small Area (DASZ) Data and Forecasts

 
 
There has also been consistent growth  in households and employment.   Table F presents the 
expected growth  rates  in each of  these categories  through 2025.   Employment growth  is ex‐
pected to outpace growth in housing and population.  The higher growth in employment versus 
population indicates a trend towards declining unemployment rates. 
 
When comparing Bernalillo County and Sandoval County growth, Sandoval County  is expected 
to grow at a stronger rate.  For example, Sandoval County’s population  is expected to grow at 
2.7 percent  annually  through  2025, whereas Bernalillo County  is  expected  to  growth  at  less 
than 1.0 percent annually.  Similar disparities are projected for households, housing units, and 
total employment.  These growth rates are summarized in Table F. 
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TABLE F 
Socioeconomic Summary 
Sandoval and Bernalillo Counties 

   Population Households Housing Units  Employment

Forecast Period Summary

Bernalillo Change (2004‐2025)  127,337 65,390 67,772  118,760

Bernalillo % Change (2004‐2015)  17.4% 21.3% 20.6%  25.5%

Bernalillo Avg. Annual Rate (2004‐2015)  0.9% 1.1% 1.1%  1.4%

Sandoval Change (2004‐2025)  77,536 30,295 34,839  22,057

Sandoval % Change (2004‐2015)  43.1% 45.6% 46.8%  42.1%

Sandoval Avg. Annual Rate (2004‐2015)  2.7% 2.9% 3.1%  2.6%

Total Change (2015‐2025)  204,873 95,685 102,611  140,817

Total % Change (2015‐2015)  22.5% 25.7% 25.5%  27.1%

Avg. Annual Rate (2004‐2015)  1.2% 1.4% 1.4%  1.5%

Source: Mid‐Region Council of Governments Small Area (DASZ) Data and Forecasts

 
 

AIRPORT SERVICE AREA 
 
The local airport service area is defined by the proximity of other airports and the facilities they 
are  able  to  provide  owners/operators  of  general  aviation  aircraft.   General  aviation  service 
areas are  limited by nearby airports, which provide similar aircraft tie‐down,  fuel, and hangar 
services. 
 
Bernalillo County is served by two public use airports providing general aviation services: Albu‐
querque International Sunport and Double Eagle II Airport.  Albuquerque International Sunport 
provides general aviation services  in addition  to being  the primary commercial airline and air 
cargo airport  in  the state.   The Sunport also accommodates military activity  from Kirtland Air 
Force Base.  Double Eagle II Airport is the designated reliever airport for the Sunport, primarily 
accommodating general aviation activity.  Double Eagle II Airport also accommodates some mil‐
itary training activities.  There are no existing or planned airports in Sandoval County. 
 
The zip code of Double Eagle  II Airport based aircraft owners was collected to gain an under‐
standing of the existing service area for based aircraft demand.  This review indicated that the 
airport’s based aircraft service area encompasses almost the entire Albuquerque Metropolitan 
Area.  Double Eagle II Airport drew favorably from the western areas of the community and the 
West Mesa.   Lower ownership rates existed for zip codes on the eastern side of the City.   It  is 
assumed  that aircraft owners on  the eastern  side of  the City choose  to base at  the Sunport, 
which  is  located closer to this portion of the City, rather than Double Eagle II Airport.   Double 
Eagle  II Airport also draws from Rio Rancho and other communities  in Sandoval County.   Pre‐
sently, approximately 77 percent of the based aircraft owners reside in Bernalillo County; most 
of the remaining aircraft owners reside in Sandoval County. 
 
A feasibility study for a new airport  in Sandoval County was underway when this analysis was 
prepared.   A new airport  in Sandoval County could compete for based aircraft that now go to 
Double Eagle II Airport.   The extent that this would  impact Double Eagle II Airport  is unknown 
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until this airport  is developed and competitive factors such as cost, access, hangar availability, 
and service  levels are established.   This  feasibility study  is ongoing and no decision has been 
made on the development of this new airport at the time of this printing. 
 
As expected through this analysis, the Double Eagle II Airport based aircraft service area over‐
laps  the  service areas of Albuquerque  International Sunport, which  is  located  in  zip codes of 
Double Eagle II Airport based aircraft owners.  This is primarily due to these being the only pub‐
lic use airports in the metropolitan area serving general aviation. 
 
The service area  for  transient aircraft users of Double Eagle  II Airport can comprise a slightly 
larger area, extending  into all  the eastern portions of  the metropolitan area and overlapping 
the general aviation service area of Albuquerque International Sunport.  Typically, transient us‐
ers will use the airport located closest to their destination.  However, airport capabilities, gen‐
eral aviation services, and aircraft owner preferences are also factored into their decision.  The 
Sunport  is more conveniently  located  to eastern metropolitan areas  than Double Eagle  II Air‐
port  and  provides  adequate  runway  length,  navigational  aids,  and  general  aviation  services.  
Therefore, some transient users coming to the metropolitan area will choose the Sunport over 
Double Eagle II Airport, especially if they are accessing the eastern portions of the metropolitan 
area.  However, since the Sunport is centrally located and provides a longer runway length than 
Double Eagle  II Airport, the Sunport presently serves a  larger portion of the transient general 
aviation users to the  local community than Double Eagle  II Airport.   This  is especially true  for 
business and corporate users whose business jet aircraft cannot operate at Double Eagle II Air‐
port. 
 
 

FORECASTING APPROACH 
 
The  development  of  aviation  forecasts  proceeds  through  both  analytical  and  judgmental 
processes.   A series of mathematical relationships are tested to establish  logic and a rationale 
for projected growth.  However, the judgment of the forecast analyst, based upon professional 
experience, knowledge of the aviation industry, and assessment of the local situation, is impor‐
tant in the final determination of the preferred forecast. 
 
The most  reliable approach  to estimating aviation demand  is  through  the utilization of more 
than one analytical  technique.   Methodologies  frequently considered  include  trend  line/time‐
series projections, correlation/regression analysis, and market share analysis. 
 
Trend line/time‐series projections are probably the simplest and most familiar of the forecast‐
ing techniques.  By fitting growth curves to historical data, then extending them into the future, 
a basic trend  line projection  is produced.   A basic assumption of this technique  is that outside 
factors will  continue  to affect aviation demand  in much  the  same manner as  in  the past. As 
broad as this assumption may be, the trend line projection does serve as a reliable benchmark 
for comparing other projections. 
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Correlation analysis provides a measure of direct relationship between two or more separate 
sets of historical data.  Should there be a reasonable correlation between the data sets, further 
evaluation using regression analysis may be employed. 
 
Regression analysis measures statistical relationships between dependent and independent va‐
riables yielding a “correlation coefficient.”  The correlation coefficient (Pearson’s “r”) measures 
association between the change  in a dependent variable and the  independent variable(s). The 
higher the “r2” value (coefficient determination), the greater the predictive reliability. 
 
Market  share  analysis  involves  a  historical  review  of  the  airport  activity  as  a  percentage,  or 
share, of a larger regional, state, or national aviation market.  A historical aviation market share 
trend is determined providing an expected market share for the future.  These shares are then 
multiplied by the  forecasts of the  larger geographical area to produce a market share projec‐
tion.   This method has the same  limitations as trend  line projections, but can provide a useful 
check on the validity of other forecasting techniques. 
 
 

AVIATION ACTIVITY FORECASTS 
 
The  following  forecast analysis examines each of the aviation demand categories expected at 
Double Eagle  II Airport  through 2025.   Each  segment will be examined  individually, and  then 
collectively, to provide an understanding of the overall aviation activity at the airport. 
 
The remainder of this chapter presents the forecasts for aviation demand, which  includes the 
following: 
 
•   Based Aircraft 
•   Based Aircraft Fleet Mix 
•   Local and Itinerant Operations 
•   Peak Activity 
•   Operational Mix and Critical Airport Reference Code 
•   Annual Instrument Approaches 
 
 

AIRCRAFT OWNERSHIP 
 
The number of aircraft based at an airport is, to some degree, dependent upon the nature and 
magnitude of aircraft ownership in the local service area.  Therefore, the process of developing 
forecasts of based aircraft for Double Eagle II Airport begins with a review of historical aircraft 
registrations in the area. 
 
Historical  records  of  aircraft  ownership  in  Bernalillo  County  were  obtained  from  the  FAA‐
maintained  database  of  aircraft  ownership.    Table  G  summarizes  total  aircraft  registrations 
from 1993 to 2004 for Bernalillo County.  In examining the specific type of aircraft growth, it is 
evident that turbine‐powered aircraft have enjoyed the strongest growth rates.  The number of 
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turboprop aircraft registered to residents of the county has grown at an average annual rate of 
2.9 percent, while  the number of  registered  turbojet aircraft has grown at an annual  rate of 
11.6 percent.    Single engine piston‐powered aircraft have had  the  largest numerical  growth, 
growing by 48 aircraft, yet have grown at an average annual rate of only 0.8 percent.   There 
was a net addition of 20 helicopters in the County between 1993 and 2004. 
 
TABLE G 
Registered Aircraft 
Bernalillo County 

 
Year 

 
Total 

Single Engine 
Piston 

Multi‐Engine
Piston  Turboprop 

 
Turbojet  Helicopter 

1993  666  532  81 22 6  25

1994  682  536  93 21 7  25

1995  703  547  94 29 8  25

1996  729  574  92 29 9  25

1997  704  554  82 32 8  28

1998  706  559  80 29 9  29

1999  747  587  81 36 12  31

2000  780  608  91 34 12  35

2001  789  603  95 42 12  37

2002  785  596  97 41 13  38

2003  785  590  105 30 17  43

2004  784  580  109 30 20  45

Avg. Ann.  1.5%  0.8%  2.7% 2.9% 11.6%  5.5%

% Growth  15.05%  8.28%  25.69% 26.67% 70.00%  44.44%

Actual  118  48  28 8 14  20

Source:  FAA Records 

 
 
A review of the aircraft registrations reveals a couple of trends.  First, business class aircraft reg‐
istrations  (turboprop  and  turbojet)  are  growing  faster  than  all  other  types  of  aircraft  in  the 
county.   Secondly, aircraft  registrations  in  the county are growing.   This  indicates a potential 
growing demand for based aircraft at Double Eagle II Airport. 
 
Since there are no recent forecasts of Bernalillo County registered aircraft, new forecasts of air‐
craft registrations have been prepared for this study.  First, a time series analysis of aircraft reg‐
istrations since 1993 was completed, which resulted in a correlation coefficient of 0.874.  Next, 
a regression analysis was completed which compared historical registered aircraft to population 
in Bernalillo County since 1993.  This resulted in a correlation coefficient of 0.773.  Since neither 
of these analyses achieved a correlation coefficient higher than 0.90 (which indicates good pre‐
dictive potential),  these analyses were discarded  from  consideration, and  forecasts of  future 
registered aircraft were  considered by making comparisons against  local population and U.S. 
Active Aircraft. 
 
Table H compares registered aircraft in Bernalillo County to U.S. active general aviation aircraft.  
As shown in the table, the percentage of U.S. active general aviation aircraft registered in Ber‐
nalillo County has fluctuated annually since 1993 from a low of 0.34 percent to a high of 0.394
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percent.  Since 1993, U.S. active aircraft have grown on average 1.9 percent annually, and Ber‐
nalillo County registered aircraft have grown at 2.1 percent annually. 
 
As shown  in Table H, maintaining the average share of U.S. active aircraft  from 1993 to 2005 
(0.385 percent) constant through the planning period results in 1,081 registered aircraft in Ber‐
nalillo County by the year 2025. 
 
TABLE H 
Share of U.S. Active Aircraft 
Airport Service Area 

 
Year 

Bernalillo County
Registered Aircraft 

U.S. Active 
Aircraft 

Bernalillo
County Share 

HISTORICAL

1993  666 177,119 0.376%

1994  682 172,936 0.394%

1995  703 188,089 0.374%

1996  729 191,129 0.381%

1997  704 192,414 0.366%

1998  706 204,710 0.345%

1999  747 219,464 0.340%

2000  780 217,533 0.359%

2001  789 211,447 0.373%

2002  785 211,244 0.372%

2003  785 209,606 0.375%

2004  784 212,390 0.369%

2005  795 214,591 0.370%

2006  872 226422 0.385%

Avg. Ann. Growth Rate  2.1% 1.9%  

FORECAST

2010  901 234,030 0.385%

2015  955 248,120 0.385%

2020  1,018 264,324 0.385%

2025  1,081 280,876 0.385%

Avg. Ann. Growth Rate  1.5% 1.2%  

Source for Historical Registered Aircraft: FAA Records
Source for Historical and Forecast U.S. Active Aircraft: 2006 FAA Aerospace Forecasts, Selected Years, 2020 and 
2025 Extrapolated 
Registered Aircraft Forecasts: Coffman Associates analysis 

 
 
Table J presents a forecast for future registered aircraft in Bernalillo County based upon the ra‐
tio of registered aircraft to forecast population in Bernalillo County.  This forecast projects the 
ratio of registered aircraft to 10,000 residents remaining static through 2025 at approximately 
13.3 registered aircraft per 10,000 residents.  This represents the average ratio since 1993.  This 
forecast projects registered aircraft growing at 1.0 percent annually, or by 99 aircraft, over the 
next 20 years. 
 
The share of U.S. active aircraft has been selected as  the preferred planning  forecast.   Regis‐
tered aircraft in Bernalillo County have grown at a steady but slow rate since 1993, growing at 
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2.1 percent annually.   This  compares  favorably with growth nationally  in U.S. active aircraft, 
which grew at 1.9 percent annually during the same period.  Therefore, for planning purposes, 
it is expected that registered aircraft will continue this trend through 2025. 
 
TABLE J 
Registered Aircraft Per 10,000 Residents  
Airport Service Area 

  
Year 

Bernalillo County
Registered Aircraft 

Service Area
Population 

  
Ratio 

HISTORICAL

1993  666 515,914  12.9

1994  682 528,842  12.9

1995  703 538,615  13.1

1996  729 544,201  13.4

1997  704 547,997  12.8

1998  706 551,298  12.8

1999  747 556,002 13.4

2000  780 556,870 14.0

2001  789 561,881 14.0

2002  785 572,195 13.7

2003  785 581,663 13.5

2004  784 592,538 13.2

2005  795 603,562 13.2

2006  872 615,099 13.3

Avg. Ann. Growth Rate 2.1% 1.4%  

FORECAST

2010  840 631,851 13.3

2015  886 666,084 13.3

2020  928 697,917 13.3

2025  971 729,750 13.3

Avg. Ann. Growth Rate 1.0% 1.0%  

Source for Historical Population:  U.S. Dept. Of Commerce, Bureau of the Census, Population Estimates Program, 
Population Division. 
Source For Forecast Population: Mid Region Council of Governments Small Area Data and Forecasts, 2020 
Extrapolated 
Source for Historical Registered Aircraft: FAA Records 
Registered Aircraft Forecasts: Coffman Associates analysis 

 
 
BASED AIRCRAFT 
 
The number of based aircraft is the most basic  indicator of general aviation demand at an air‐
port.   By first developing a forecast of based aircraft, the growth of other factors can be pro‐
jected.    Table K  summarizes  based  aircraft  totals  at Double  Eagle  II Airport  for  1996,  1999, 
2000, 2003, 2005, and 2006.   The 2006 based aircraft  total was derived  from  the  FAA  Form 
5010 which  is based upon  the national based aircraft  inventory.   As shown  in Table K, based 
aircraft totals have fluctuated during this time period, reaching as high as 254  in 2006, and as 
low as 115 in 1996.  Based aircraft levels have ranged from a low of 217 to a high of 254 since 
1999.  Since 1993, based aircraft have grown at an annual average rate of 8.2 percent. 
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TABLE K 
Share of Bernalillo County Registered Aircraft  

 
Year 

Double Eagle II
Based Aircraft 

Registered
Aircraft (Powered) 

Double Eagle II
Share 

HISTORICAL

1996  115  729 15.8% 

1999  227  747 30.4% 

2000  231  780 29.6% 

2003  217  785 27.6% 

2005  224  795 28.2% 

2006  254  872 29.1% 

Average Annual  
Growth Rate 

8.2%  1.8%  

SCENARIO I 

2010  262  901 29% 

2015  277  955 29% 

2020  295  1,018 29% 

2025  313  1,081 29% 

Average Annual. 
 Growth Rate 

1.1%  1.1%  

SCENARIO II 

2010  288  901 32% 

2015  353  955 37% 

2020  428  1,018 42% 

2025  530  1,081 49% 

Average Annual  
Growth Rate 

3.9%  1.1%  

Source for Historical Based Aircraft: 2002 Master Plan (1996, 1999, 2000), Airport Records (2003, 2005), FAA 
2006 
Source for Historical Registered Aircraft: FAA 
Source for Forecast Registered Aircraft: Coffman Associates analysis 
Based Aircraft Forecasts: Coffman Associates analysis 

 
 
Because actual based aircraft  levels were not available on an annual basis, statistical methods 
of projected based aircraft (such as time‐series and regression analyses) were not performed.  
Furthermore, past based aircraft trends are most likely not indicative of future growth potential 
at Double Eagle II Airport.  Statistical measures such as time‐series analysis and regressions ana‐
lyses rely on past performance,  in part,  for establishing  indicators of  future demand.   Several 
factors will influence growth at Double Eagle II Airport in the future which has not occurred at 
the airport in the past.  This includes the development of the Aerospace Technology Park at the 
south end of Runway 17‐35,  reliever  status of Double  Eagle  II Airport,  and  Sandoval County 
population and economic growth. 
 
The Aerospace Technology Park  is currently planned  for  the ultimate Eclipse Aviation aircraft 
manufacturing, testing, training, and maintenance.  The Aerospace Technology Park is also de‐
signed for taxiway access which could add additional users to the airport. 
 
As a reliever airport, Double Eagle  II Airport  is designed to serve general aviation aircraft that 
would normally use Albuquerque International Sunport.  In this manner, Double Eagle II Airport 
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reserves capacity at  the Sunport  for commercial airline and air cargo activity by providing an 
alternate landing area for general aviation.  The Sunport presently accommodates a significant 
amount of general aviation activity for the region due to its central location in the City.  There 
are nearly 350 based aircraft at  the Sunport, and  the Sunport has accommodated more  than 
50,000 annual general aviation operations each of  the past  five years.   The City and Aviation 
Department’s policy  is to encourage the use of Double Eagle II Airport by general aviation air‐
craft. 
 
The transfer of existing general aviation demand from the Sunport will affect future growth at 
Double Eagle II Airport.  Factors which would affect a transfer of demand include a cost differ‐
ence between Double Eagle II Airport and the Sunport and/or increased air carrier, military, and 
air cargo demand at the Sunport affecting general aviation users. 
 
Incentives for relocating aircraft to Double Eagle  II Airport are primarily related to costs.   Fuel 
and hangars are cheaper at Double Eagle  II Airport when compared  to Albuquerque  Interna‐
tional Sunport.  Air access to Double Eagle II Airport is much easier given that there are not all 
the  large commercial airline and air cargo operations at Double Eagle  II Airport  that occur at 
Albuquerque International Sunport. 
 
A transient pilot survey was conducted to determine the use patterns of Double Eagle II Airport.  
The results of this survey are provided in the table below.  The survey was sent to approximate‐
ly  1,000  aircraft  owners  that  used  the Double  Eagle  II Airport  or Albuquerque  International 
Sunport  in 2005.   As shown  in the table, 52 percent of the survey respondents noted that the 
lack of runway length at Double Eagle II Airport prevented them from using the airport.  Twen‐
ty‐nine percent of the survey respondents noted that they would prefer to use Double Eagle II 
Airport rather than Albuquerque International Sunport (which they currently use) if the runway 
were longer. 
 
Survey Results  

Total Surveys Sent  1,000 

Survey Responses  31

Percent of Total  3%

Respondents that use ABQ now but prefer to use AEG 9

Percent of responders  29%

Reasons for not using AEG Insufficient runway length at AEG

AEG users that indicated need for longer runway 7

Percent of Responders  23%

Total Respondents desiring longer runway at AEG 16 

Percent of Responders  52%

Respondents that would continue to use ABQ  13

Percent of Responders  42%

Respondents that did not indicate any preferences 2

Source: Coffman Associates analysis 

 
 
An indicated in the survey, 29 percent of the users that presently use Albuquerque Internation‐
al Sunport would rather use Double Eagle  II Airport.   While preferences  for use are different, 
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ideally a greater percentage of traffic from Albuquerque International Sunport should be using 
Double Eagle II Airport. 
 
Population growth will undoubtedly have an impact on future based aircraft growth.  Sandoval 
County  is expected to grow at a faster rate than the City of Albuquerque and  is anticipated to 
account for nearly 40 percent of all population growth in the service area.  Double Eagle II Air‐
port  is  ideally  situated  to  serve demand  for portions of  Sandoval County, which  is  currently 
without an existing public use general aviation airport.   Although a general aviation airport  is 
under study, it will be many years before that airport, if ever, comes to fruition. 
 
Future based aircraft potential has been examined as a  share of Bernalillo County  registered 
aircraft.  The Double Eagle II Airport share of Bernalillo County registered aircraft has generally 
remained  static  since  2000,  ranging  between  27  and  30  percent  of  registered  aircraft.    As 
shown  in Table K, maintaining the 2006 share of Bernalillo County registered aircraft constant 
through the planning period results in based aircraft growing at a rate similar to that projected 
for  Bernalillo  County  registered  aircraft.    This  results  in  approximately  313  based  aircraft  at 
Double Eagle II Airport by the year 2025.  An increasing share yields 530 aircraft by 2025. 
 
The FAA and the New Mexico Department of Transportation Aviation Division have each inde‐
pendently examined future based aircraft for Double Eagle  II Airport.   The 2007 FAA Terminal 
Area Forecast (TAF) used a base year total of 254 based aircraft growing to 347 by 2025.   The 
2003 New Mexico State Airport System Plan (NMASP) contained two projections of based air‐
craft for Double Eagle II Airport.  The low growth forecast had based aircraft growing to 277 by 
2021.  The high range forecast had based aircraft growing to 451 by 2025. 
 
The 2002 Double Eagle II Master Plan also contained two projections for based aircraft growth.  
The  low growth forecast had based aircraft growing to 277 by 2021.   The high range forecast 
had based aircraft growing to 451 by 2025 (similar to the 2003 NMASP). 
 
A summary of all forecasts for based aircraft at Double Eagle  II Airport and the selected plan‐
ning forecast are shown on Table L.  These forecasts indicate a wide growth opportunity for the 
airport.   The  lower  range  forecasts  (Share of Bernalillo Registered Aircraft  ‐  Scenario  I, 2003 
NMASP Low Range Forecast), yield growth rates less than 1.1 percent annually with based air‐
craft increasing by less than 60 aircraft over the 20‐year forecast period.  Since 1996, nearly 140 
based  aircraft  have  been  added  at Double  Eagle  II Airport.    This  further  indicates  a  greater 
growth potential than provided by these forecast scenarios.   Considering the regional popula‐
tion growth and the potential for transfer of existing based aircraft at the Sunport, these fore‐
casts would appear to underestimate future demand. 
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TABLE L 
Based Aircraft Forecast Summary 

Forecast  Existing 2010 2015  2020  2025

Share of Bernalillo Registered Aircraft (Scenario I) 262 277  295 313

Share of Bernalillo Registered Aircraft (Scenario II) 288 353  428 530

2002 Master Plan (Low Range Forecast)*  260 268  277 N/A

2002 Master Plan (High Range Forecast)*  300 430  451 N/A

2003 NMASP (Low Range Forecast)*  251 260  277 N/A

2003 NMASP (High Range Forecast)*  257 300  451 N/A

2007 FAA Terminal Area Forecast (TAF)  283 303  323 347

Preferred Planning Forecast (Airport Service Area) 254 300 348  371 399

These forecasts are for 2011, 2016, and 2021
NMASP ‐ New Mexico Aviation System Plan 

 
 
A planning forecast has been prepared which has based aircraft growing to 399  in 2025.   The 
selected planning  forecast begins at  the  lower end of  the envelope,  consistent with  the FAA 
2007 TAF for Double Eagle II Airport.  This forecast results in based aircraft growing at an aver‐
age annual rate of 2.9 percent through 2025. 
 
Many factors appear to support future growth in based aircraft demand for Double Eagle II Air‐
port.   As shown earlier, there  is growing aircraft ownership  in the Bernalillo County area that 
could possibly be  captured.    In  fulfilling  its  role  as  a  reliever  airport, Double  Eagle  II Airport 
could potentially be the base for aircraft located at Albuquerque International Sunport.  Finally, 
the local population and economy is expected to continue to grow through the planning period.  
Strong growth  for Sandoval County  is projected, and Double Eagle  II Airport  is positioned  to 
serve aviation demand that is not presently served by a public‐use airport in this County. 
 
Attachments  to  this chapter compare  the Preferred Planning Forecast and  the TAF.   The De‐
cember 23, 2004 memorandum from the Director of Airport Planning and Programming, Revi‐
sion to Guidance on Review and Approval of Aviation Forecasts, states that “…locally developed 
forecasts for operations, based aircraft, and enplanements are considered consistent with the 
TAF if they … differ by less than 10 percent in the 5‐year forecast period and 15 percent in the 
10‐year period.”   The 2010  forecast differs by 6 percent, whereas  the 2015, 2020, and 2025 
forecasts differ by 14.8, 14.8, and 14.9 percent, respectively. 
 
 
BASED AIRCRAFT FLEET MIX 
 
Knowing the aircraft fleet mix expected to utilize the airport is necessary to properly plan facili‐
ties that will best serve the  level of activity and the type of activities occurring at the airport.  
Table M indicates the 2006 based aircraft fleet mix as being comprised mainly of single engine 
piston‐powered aircraft.  Comparing the 2006 fleet mix to the 2003 fleet mix indicates that the 
number of single engine piston aircraft and helicopters grew, while turboprop and multi‐engine 
piston stayed static. 
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TABLE M 
Total Based Aircraft Fleet Mix 

 
Year 

 
Total 

Single Engine 
Piston 

Multi‐Engine 
Piston  Turboprop  Turbojet 

 
Helicopter  Other* 

HISTORICAL

2003  217  178  20 1 2 15  1

2005  224  200  15 1 0 8  0

2006  254  212  20 1 0 17  4

Percentage Share

2003  100%  82.0%  9.2% 0.5% 0.9% 6.9%  0.5%

2005  100%  89.3%  6.7% 0.4% 0.0% 3.6%  0.0%

2006  100%  83.5%  7.9% 0.4% 0.0% 6.7%  1.6%

FORECAST 

2010  300  252  21 3 3 18  3

2015  348  284  24 7 11 19  3

2020  371  292  26 11 18 20  3

2025  399  302  26 16 28 21  4

Percentage Share

2010  100%  84.0%  7.0% 1.0% 1.0% 6.0%  1.0%

2015  100%  81.5%  7.0% 2.0% 3.0% 5.5%  1.0%

2020  100%  78.7%  7.0% 3.0% 5.0% 5.3%  1.0%

2025  100%  75.8%  7.0% 4.0% 7.0% 5.2%  1.0%

Change  145  90  8 15 28 4  0

Source: Coffman Associates analysis 
* Gyroplanes, balloons, ultralights 

 
 
The projected based aircraft fleet mix has been examined as a share of total based aircraft.  This 
projection closely follows the national trend of growing business class aircraft (turboprops and 
turbojets) and declining percentages of single engine piston aircraft.   Turboprop and  turbojet 
aircraft are the fastest growing segments of active aircraft nationally.  These categories are ex‐
pected  to grow significantly at Double Eagle  II Airport.   Based on national  trends, more busi‐
nesses will own and operate turboprop and turbojet aircraft through the planning period.  This 
national trend will add turbine‐powered aircraft through the planning period.  Many of the new 
microjet owners are expected to be existing single engine and multi‐engine piston aircraft own‐
ers upgrading their aircraft. 
 
While the single engine piston category declines as a percentage of total based aircraft, the to‐
tal number of  single engine piston aircraft  is expected  to grow by 90,  the highest numerical 
change of all aircraft categories.   Local economic and population growth will add new private 
aircraft ownership.   The new regulations for sport aircraft should  increase single engine based 
aircraft levels as well.  Multi‐engine piston aircraft remain static as a percentage of total based 
aircraft, adding eight new aircraft through the planning period.  The cost of a new multi‐engine 
piston aircraft  is comparable  to many used  turboprops, which has  led  to  their decline  in use.  
The operational costs are also too high for widespread recreational aircraft ownership and use.  
Nationally, a net addition of only 333 new multi‐engine aircraft  is expected over  the next 12 
years.  This slow growth rate will cause slow growth in this category at the airport.  For perspec‐
tive, GAMA  reports  that  only  242  new multi‐engine  piston  aircraft were  built  and  delivered 
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worldwide  in 2006.   This compares with over 2,500 new single engine piston aircraft and over 
1,200 business jets and turboprops.  Multi‐engine piston aircraft will always have a place in new 
pilot training and some aircraft charter activities.  Both are important components of activity at 
Double Eagle  II Airport.   Nationally, helicopters are growing at nearly  three  times  the  rate of 
fixed‐wing piston‐powered aircraft.  This will lead to increases in helicopters at Double Eagle II 
Airport over the planning period. 
 
 
ANNUAL OPERATIONS 
 
An aircraft operation  is either a takeoff or  landing.   Aircraft operations can be classified as ei‐
ther local or itinerant.  Local operations are performed by aircraft which: 
 
(a)   Operate in the local traffic pattern or within sight of the airport; 
 
(b)  Are  known  to be departing  for, or  arriving  from,  flight  in  local practice  areas  located 

within a 20‐mile radius of the airport; 
 
(c)   Execute simulated instrument approaches or low passes at the airport. 
 
Itinerant operations are all other operations and essentially represent the originating or depart‐
ing aircraft. 
 
Generally, local operations are characterized by training operations.  Typically, itinerant opera‐
tions  increase with business and commercial use since business aircraft are used primarily  to 
carry people from one location to another. 
 
Due to an absence of an airport traffic control tower (ATCT), actual historical counts of opera‐
tions are not available  for Double Eagle  II Airport.    Instead, only estimates of operations are 
available.    In 2001, 2003, and 2005,  the New Mexico Department of Transportation Aviation 
Division sampled air traffic levels at various times throughout the year to estimate annual oper‐
ations.   Their procedure  included placing an acoustical counter on each  runway which would 
record the takeoff and  landing of an aircraft.   The acoustical recording was used to verify that 
an aircraft  set off  the counter.   A  tally of operations over a  two‐week period was made and 
these totals extrapolated to derive an annual average.   Since helicopters do not normally use 
the runway for departure, a factor was added to the overall count derived through the acous‐
tical counter method to derive total annual operations.  The 2006 total was obtained from the 
FAA TAF. 
 
Table N summarizes historical operational estimates  for Double Eagle  II Airport.   The method 
for estimating annual operations prior to 2001 is not readily known.  As shown in the table, it is 
estimated that annual operations at Double Eagle II Airport exceed 100,000 annually. 
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TABLE N 
Annual Operations 

 
Year 

Based
Aircraft 

Annual
Operations 

Operations
Per Based Aircraft 

Historical

1996  115 51,100 444 

1999  227 93,000 410 

2001  229  120,900 528 

2005  224 100,700 450 

2006  254 131,600 518 

Forecast

2010  300 155,400 518 

2015  348 180,300 518 

2020  371 192,200 518 

2025  399 206,700 518 

Avg. Annual Growth Rate  2.4% 3.8%

Source Historical Operations: 2002 Master Plan, NMDOT Estimates

 
 
Table N examines the relationship of annual operations to based aircraft. As shown  in this ta‐
ble, the number of annual operations per based aircraft has varied from 410 operations in 1999 
to 528 operations per based aircraft in 2001.  These ratios are indicative of an airport that expe‐
riences  a  high  number  of  local  (training)  operations which  occur  at Double  Eagle  II  Airport.  
Double Eagle  II Airport has active  flight schools and  training aircraft based at  the airport and 
also accommodates training operations from aircraft based at the Sunport.  The average num‐
ber of operations per based aircraft in these selected years is 470.  A forecast for annual opera‐
tions has been made by carrying  forward the 2006 average operation per based aircraft ratio 
through  2025.    Table  N  indicates  that  general  aviation  itinerant  operations  could  grow  to 
206,700 by 2025 under this scenario. 
 
Table P depicts this historical share of Double Eagle II Airport total general aviation operations 
as  a percentage of  total  general  aviation operations  at  towered  airports  across  the  country.  
The Double Eagle II Airport share has grown during this period from a low of 0.18 percent to a 
high of 0.40 percent. The average market share over the period has been 0.26 percent.  Table P 
presents a projection for Double Eagle II Airport based upon maintaining the peak 2006 share of 
the itinerant market at 0.40 percent through the planning period.  This results in annual opera‐
tions growing at 2.1 percent annually  to 194,600 by 2025.   A projection which continues  the 
Double Eagle II Airport trend of a growing share of the itinerant market results in annual opera‐
tions growing at 3.3 percent annually to 243,300 annual operations in 2025. 
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TABLE P 
Share of U.S. Tower Total General Aviation Operations 

 
Year 

 Double Eagle II 
Annual Operations 

U.S. Total General Aviation 
Operations  

Double Eagle II 
Share  

1996  51,100 28,672,500 0.18%

1997  65,100 36,833,300 0.18%

1998  79,000 38,046,500 0.21%

1999  93,000 39,999,600 0.23%

2000  107,000 39,878,500 0.27%

2001  120,900 37,621,300 0.32%

2002  99,000 37,606,000 0.26%

2005  100,700 34,101,900 0.30%

2006  131,600 33,130,700 0.40%

Avg. Annual Rate  9.9% 1.5%   

Constant Share Forecast

2010  148,000 36,994,700 0.40%

2015  164,600 41,150,300 0.40%

2020  179,400 44,856,600 0.40%

2025  194,600 48,661,700 0.40%

Avg. Annual Rate  2.1% 2.0%   

Increasing Share Forecast

2010  155,400 36,994,700 0.42%

2015  185,200 41,150,300 0.45%

2020  215,300 44,856,600 0.48%

2025  243,300 48,661,700 0.50%

Avg. Annual Rate  3.3% 2.0%   

Source Historical Operations: 2002 Master Plan, NMDOT Estimates
Source for Forecast FAA Tower Operations: FAA Aerospace Forecasts, Selected Years 

 
 
The FAA projects an  increase  in aircraft utilization and  the number of general aviation hours 
flown nationally.   These trends, along with projected growth  in based aircraft, support  future 
growth  in annual operations at Double Eagle II Airport.   Additionally, a  larger share of general 
aviation activity now occurring at Albuquerque International Sunport is expected to transfer to 
Double Eagle II Airport as commercial aviation activity grows at the Sunport. 
 
Table Q summarizes all annual operations forecasts for Double Eagle II Airport, including those 
forecasts  prepared  for  the  2007  TAF  and  2002 Master  Plan.    The  2003  (NMASP)  operations 
forecasts were identical to the 2002 Master Plan forecasts. 
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TABLE Q 
General Aviation Operations Forecast Summary 

Forecast  Existing  2010  2015  2020  2025 

Operations Per Based Aircraft     155,400  180,300  192,200  206,700 

Share of U.S. General Aviation Operations (Scenario I)  148,000  164,600  179,400  194,600 

Share of U.S. General Aviation Operations (Scenario II)  155,400  185,200  215,300  243,300 

2002 Master Plan (Low Range Forecast)*  133,363  141,001  149,832  N/A 

2002 Master Plan (High Range Forecast)*  147,786  181,917  240,458  N/A 

2007 FAA Terminal Area Forecast (TAF)  157,340  177,040  197,487  218,643 

Preferred Planning Forecast (Airport Service Area)  131,600  164,100  201,800  225,300  249,600 

* These forecasts are for 2011, 2016, and 2021,  
Source: Coffman Associates analysis 

 
 
The selected planning forecast anticipates growth in annual operations due to the factors con‐
sidered above.  This forecast provides for an average annual growth rate of 3.3 percent. 
 
 
MILITARY OPERATIONS 
 
Military activity accounts  for  the smallest portion of  the operational  traffic at Double Eagle  II 
Airport.  While a specific historical estimate is unknown, Double Eagle II Airport has been used 
for military helicopter transient activity in the past.  The military also uses the airport for night 
training  using  C‐130  aircraft.    Consistent with  industry  practices,  annual military  operations 
have been projected to remain static at 1,800 annual operations through the planning period 
due to the frequently changing missions of the military. 
 
 
TOTAL ANNUAL OPERATIONS 
 
Table R combines the annual general aviation operations forecasts with military operations to 
derive the total annual operations forecast for Double Eagle II Airport.  Due to the high number 
of operations per based aircraft at Double Eagle II Airport, local operations are expected to ac‐
count for approximately 65 percent of annual operations at the airport.  For planning purposes, 
general  aviation  local  operations  are  projected  to  account  for  the  majority  of  operations 
through the planning period, although declining slightly to 63 percent by 2025, consistent with 
the 2007 TAF.   All military operations are projected  to be  itinerant, consistent with  the 2007 
TAF. 
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TABLE R 
Total Annual Operations 

  2006 2010 2015 2020  2025

General Aviation Itinerant  57,400 70,600 81,100  92,400

General Aviation Local  106,700 131,200 144,200  157,200

Subtotal General Aviation  164,100 201,800 225,300  249,600

Military Itinerant  1,800 1,800 1,800  1,800

Subtotal Military  1,800 1,800 1,800  1,800

Total Itinerant  59,200 72,400 82,900  94,200

Total Local  106,700 131,200 144,200  157,200

Total Annual Operations  131,600  165,900 203,600 227,100  251,400

GA Itinerant Operations Percentage  35% 35% 36  37

GA Local Operations Percentage  65% 65% 64%  63%

Source: Coffman Associates analysis 

 
 

OPERATIONAL MIX 
 
The number and type of aircraft operating at the airport and how this might change over time is 
important  to understand.   This  type of  information  is used  in determining  future noise emis‐
sions and air quality analyses.  An estimate of the existing operational mix is provided in Table 
S.  This estimate was derived from a review of filed instrument flight plans to the airport as well 
as actual observations of aircraft activity over a seven‐day period in November 2005.  This anal‐
ysis concluded  that  the  fixed wing aircraft represented approximately 95 percent of  the  total 
operations at the airport, while helicopters represented the remaining five percent.  Single en‐
gine piston aircraft represent the majority of fixed‐wing aircraft operations. 
 
A forecast of the operational mix  is also shown  in Table S.   This projection assumes that fixed 
wing aircraft will grow in number and percentage of the total mix through the planning period.  
This is consistent with projected based aircraft fleet mix changes for Double Eagle II Airport and 
national trends showing stronger growth rates for the number of active fixed wing aircraft ver‐
sus rotorcraft. 
 
For Double Eagle II Airport, jet aircraft use is expected to grow faster than all other categories 
at  the  airport.   This  is  the  result of  the  initiation  and  growth of Eclipse Aviation operations.  
Nearly all of their operations will consist of turbojet operations.  Business/corporate use of the 
airport  is also expected to  increase as aircraft currently using Albuquerque  International Sun‐
port begin to use Double Eagle II Airport. 
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TABLE S 
Operational Mix 

 
Aircraft Type 

Annual
Operations 

  
% of Mix 

2006

Single Engine Piston  119,200 90.5% 

Multi‐Engine Piston  3,900 3.0% 

Turboprop  1,300 1.0% 

Turbojet  700 0.5% 

Helicopter  6,600 5.0% 

Total  131,700 100% 

2010

Single Engine Piston  141,000 85.9% 

Multi‐Engine Piston  4,900 3.0% 

Turboprop  2,500 1.0% 

Turbojet  8,400 5.1% 

Helicopter  9,100 5.0% 

Total  165,900 100% 

2015

Single Engine Piston  161,200 79.9% 

Multi‐Engine Piston  6,100 3.0% 

Turboprop  3,900 1.5% 

Turbojet  21,400 10.6% 

Helicopter  11,000 5.0% 

Total  203,600 100% 

2020

Single Engine Piston  170,400 75.6% 

Multi‐Engine Piston  6,800 3.0% 

Turboprop  5,400 2.0% 

Turbojet  32,300 14.4% 

Helicopter  12,200 5.0% 

Total  227,100 100% 

2025

Single Engine Piston  180,800 72.4% 

Multi‐Engine Piston  7,500 3.0% 

Turboprop  7,100 2.5% 

Turbojet  42,600 17.1% 

Helicopter  13,400 5.0% 

Total  251,400 100% 

 
 

AIRPORT REFERENCE CODE 
 
Table T classifies 2006 and forecast fixed wing operations by FAA airport reference code (ARC).  
Rotorcraft are not assigned an ARC; therefore, the number of annual operations attributable to 
rotorcraft  is removed from this analysis.   Military aircraft operations have also been removed 
from this analysis as the FAA does not include military aircraft in airfield development funding 
decisions. 
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This FAA coding system relates airport design criteria to the operational and physical characte‐
ristics of aircraft expected to use the airport.  The ARC has two components.  The first compo‐
nent, depicted by a  letter,  is  the aircraft approach  category  that  relates  to aircraft approach 
speed (operational characteristic); the second component, depicted by a Roman numeral, is the 
airplane design group that relates to aircraft wingspan (physical characteristic).  Generally, air‐
craft approach speed applies to runways and runway‐related facilities, while airplane wingspan 
primarily relates to separation criteria involving taxiways, taxilanes, and landside facilities. 
 
TABLE T 
Forecast by Airport Reference Code (Civil Aircraft) 

Airport Reference Code  2006 2010 2015 2020  2025

A‐I, A‐II, B‐I, B‐II  124,869 153,580 187,364 207,425  228,425

C‐I, C‐II, D‐I, D‐II  224 2,265 4,238 6,377  8,300

C‐III, D‐III  7 55 98 198  375

Total  125,100 155,900 191,700 214,000  237,100

Source: Coffman Associates analysis 
Note: Military operations and helicopters excluded 

 
 
According  to  FAA  Advisory  Circular  (AC)  150/5300‐13,  Airport Design,  an  aircraft's  approach 
category is based upon 1.3 times its stall speed in landing configuration at that aircraft's maxi‐
mum certificated weight.  The five approach categories are as follows: 
 
Category A: Speed less than 91 knots. 
 
Category B: Speed 91 knots or more, but less than 121 knots. 
 
Category C: Speed 121 knots or more, but less than 141 knots. 
 
Category D: Speed 141 knots or more, but less than 166 knots. 
 
Category E: Speed greater than 166 knots. 
 
The airplane design group  (ADG)  is based upon the aircraft’s wingspan or tail height.   The six 
ADGs used in airport planning are as follows: 
 
Group I:   Wingspan up to but not including 49 feet or tail heights up to but not including 

20 feet. 
 
Group II:  Wingspan above 49 feet but including 79 feet or tail heights above 20 but not 

including 30 feet. 
 
Group III:   Wingspan above 79 feet but including 118 feet or tail heights above 30 but not 

including 45 feet. 
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Group IV:   Wingspan above 118  feet but  including 171  feet or  tail heights above 45 but 
not including 60 feet. 

 
Group V:   Wingspan above 171  feet but  including 214  feet or  tail heights above 60 but 

not including 66 feet. 
 
Group VI:   Wingspan above 214  feet but  including 262  feet or  tail heights above 66 but 

not including 80 feet. 
 
All approach category C and D aircraft, as well as some category B aircraft, are turbojets.   All 
civilian turboprop and piston engine aircraft are in categories A and B. 
 
The most demanding ARC  (highest approach category and ADG) with over 500 annual opera‐
tions is used in determining the applicable FAA airport design criterion. As shown in the table, 
ARC C‐I/D‐II is expected to comprise the planning ARC through the planning period as this is ex‐
pected to be the most demanding ARC with over 500 annual operations. 
 
 

PEAKING CHARACTERISTICS 
 
Many airport facility needs are related to the levels of activity during peak periods.  The periods 
used in developing facility requirements for an airport are as follows: 
 

 Peak Month ‐ The calendar month when peak activity occurs. 
 

 Design Day ‐ The average day in a peak month.  The indicator is easily derived by divid‐
ing the peak month activity by the number of days in the month. 

 

 Design Hour ‐ The peak hour within the design day. 
 

 Busy Day ‐ The busy day of a typical week in the peak month. 
 
It  is  important to note that only the peak month  is an absolute peak within a given year.   All 
other  peak  periods will  be  exceeded  at  various  times  during  the  year.    However,  they  do 
represent reasonable planning standards that can be applied without overbuilding or being too 
restrictive. 
 
Without an airport  traffic control  tower, adequate operational  information  is not available  to 
directly determine peak operational activity at  the airport.   Therefore, peak period  forecasts 
have been determined according to trends experienced at similar airports.  Typically, the peak 
month  for activity at general aviation airports approximates 10  to 15 percent of  the airport’s 
annual operations. General aviation operations and total operations were estimated at 12 per‐
cent of  total  annual operations.  The  forecast of busy day operations was  calculated  as  1.25 
times the design day activity.  Existing design hour operations were estimated at 15 percent of 
design day operations.  Over time, it is expected that the peak hour percentage would decline 
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to approximately 12 percent of design day operations.   Table U summarizes peak operations 
forecasts for the airport. 
 
TABLE U 
Peak Period Forecasts  

  Forecasts

  2006  2010 2015 2020  2025

Annual   131,600 165,900 203,600 227,100  251,400

Peak Month   15,792 19,908 24,432 27,252  30,168

Design Day  509 642 788 879  973

Busy Day  637 803 985 1,099  1,216

Design Hour   76 96 110 114  117

Source: Coffman Associates analysis 

 
 

ANNUAL INSTRUMENT 
APPROACHES FORECASTS 
 
An instrument approach as defined by the FAA is “an approach to an airport with the intent to 
land an aircraft in accordance with an Instrument Flight Rule (IFR) flight plan, when visibility is 
less than three miles and/or when the ceiling is at or below the minimum initial approach alti‐
tude.” 
 
Available data on actual  instrument approaches (AIAs) was obtained from the FAA for the pe‐
riod from 1996 to 2005.   During this period, AIAs have ranged from a  low of two  in 1996 to a 
high of 30 in 1998.  In 2005, there were four AIAs.  No records are available for 2006.  Future air 
taxi AIAs have been projected at 0.6 percent of  future  itinerant general aviation operations.  
The projected increase in AIAs is based upon the expectation of an increase in business jet op‐
erations at the airport and the relocation of Eclipse Aviation aircraft production to Double Eagle 
II Airport.   Every aircraft produced by Eclipse Aviation requires a production certification flight 
and  customer acceptance  flight which are expected  to  require an  instrument  landing  system 
(ILS) approach.   Eclipse Aviation will also conduct transition flight training.    It  is expected that 
some of these certification and flight training flights may occur during actual instrument condi‐
tions, increasing the number of AIAs at the airport.  These projections are consistent with gen‐
eral aviation AIAs experienced at  the Albuquerque  International Sunport  in  the past. Table V 
summarizes the annual instrument approach forecast. 
 
TABLE V 
Actual Instrument Approaches Forecast 

Forecasts 

  2005 2010 2015 2020  2025

Annual Itinerant Operations     59,200 72,400 82,900  94,200

Actual Instrument Approaches  4 355 434 497  565
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SUMMARY 
 
This  chapter  has  provided  forecasts  for  each  sector  of  aviation  demand  anticipated  to  use 
Double Eagle  II Airport through 2025.   Table W presents a summary of the aviation  forecasts 
developed for Double Eagle II Airport.  The airport is expected to experience an increase in total 
based aircraft and annual operations throughout the planning period. 
 
TABLE W 
Forecast Summary 

  2006 2010 2015 2020  2025

Annual Operations 

Itinerant  59,200 72,400  82,900  94,200

Local  106,700 131,200  144,200  157,200

Total Annual Operations   131,600 165,900 203,600  227,100  251,400

Peak Periods 

Peak Month  15,792 19,908 24,432  27,252  30,168

Design Day   509 642 788  879  973

Busy Day  637 803 985  1,099  1,216

Design Hour    76 96 110  114  117

Actual Instrument Approaches 

Total  4 355 434  497  565

Based Aircraft Fleet Mix 

Single Engine Piston  212 252 284  292  302

Multi‐Engine Piston  20 21 24  26  28

Turboprop  1 3 7  11  16

Turbojet  0 3 11  18  28

Helicopter  17 18 19  20  21

Other  4 3 3  4  4

Total  254 300 349  370  399

Aircraft Mix 

Single Engine Piston  119,200 141,000 161,200  170,400  180,800

Multi‐Engine Piston  3,900 4,900 6,100  6,800  7,500

Turboprop  1,300 2,500 3,900  5,400  7,100

Turbojet  700 8,400 21,400  32,300  42,600

Helicopter  6,600 9,100 11,000  12,200  13,400

Total  131,600 165,900 203,600  227,100  251,400
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Appendix E 
WIND ANALYSIS AND AIRFIELD CAPACITY 
 
During the Environmental Assessment (EA) process for the construction of the Airport Traffic Control 
Tower (ATCT) at Double Eagle II Airport, assurances were made by the FAA to the National Park Service 
(NPS) that runway length and alignment alternatives would be fully evaluated within future EAs pre-
pared for the airport.  With the City of Albuquerque, the NPS cooperatively manages the Petroglyph Na-
tional Monument which is located adjacent to the airport.  The Monument contains numerous cultural, 
tribal, and archaeological resources.  To ensure the future viability of the Monument and Double Eagle II 
Airport, the development of both facilities needs to consider its neighbor. 
 
This appendix includes an analysis of the prevailing wind conditions at Double Eagle II Airport as well as 
an analysis of airfield capacity.  These analyses, developed according to FAA methodologies, identifies 
the wind coverage of each runway alignment to the prevailing winds at the airport and the annual ser-
vice volume of various runway configurations at the airport to meet projected long term needs.  Com-
bined, the wind analysis and airfield capacity analyses contributed to the determination of a Proposed 
Action Alternative. 
 
The purpose of the following analysis was to analyze the current runway alignments at Double Eagle II 
Airport to determine if Runway 4-22 needed to remain the longest runway at the airport or if Runway 
17-35 could also safely serve the airport.  The goal of the alternatives analysis was to identify which 
runway alignment at Double Eagle II Airport provides the best wind coverage at the airport for the pre-
vailing wind conditions, while at the same time protecting the uses and contents of the Monument. 
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WIND ANALYSIS 
 
This appendix contains a wind analysis prepared by Coffman Associates as well as a report prepared by 
the National Weather Service Forecast Office in Albuquerque, New Mexico.  This report, titled, East 
Wind Events at Double Eagle II Airport, May 2008 is included at the end of this appendix.  This report 
examined the effects of easterly wind flows at Double Eagle II Airport and the runway alignment that is 
best used during easterly wind conditions. 
 
For the operational safety and efficiency of an airport, it is desirable for the primary runway of an air-
port's runway system to be oriented as close as possible to the direction of the prevailing wind.  This 
reduces the impact of wind components flowing across, or at an angle, to the direction of travel of an 
aircraft that is landing or taking off (defined as a crosswind). 
 
Paragraph 203(b) of Federal Aviation Administration (FAA) Advisory Circular 5300-13 Change 14, Airport 
Design, states that, “…when a runway orientation provides less than 95 percent coverage for any aircraft 
forecasted to use the airport on a regular basis, a crosswind runway is recommended.  The 95 percent 
wind coverage is computed on the basis of the crosswind not exceeding 10.5 knots for Airport Reference 
Codes (ARCs) A-I and B-I, 13 knots for ARCs A-II and B-II, 16 knots for ARCs A-III, B-III, and C-I through D-
III, and 20 knots for ARCs A-IV through D-VI.”  For Double Eagle II Airport, consideration of crosswind 
components through 16 knots is critical as this includes all the aircraft expected to use the airport on a 
regular basis through the planning period.  A description of ARC is provided on Page D-24 of Appendix D. 
 
Wind data specific to Double Eagle II Airport has been collected to determine wind coverage for the air-
port.  The source for the data is the Automated Weather Observation System (AWOS) located on the 
airport.  For the analysis, data was collected between August 2001 and August 2006.  Nearly 112,000 
individual observations were collected and analyzed. 
 
 
All-Weather Wind Coverage 
 
Exhibit E1 depicts the wind rose for all-weather conditions at the airport utilizing the wind data col-
lected through the on-airport AWOS.  Exhibit E1 also summarizes the all-weather wind coverage for 
Runway 4-22 and Runway 17-35, individually and combined, for all available observations.  As shown on 
the exhibit, Runway 4-22 alone provides 88.49 percent coverage for the 10.5 knot crosswind compo-
nent, 92.71 percent coverage for the 13.0 knot crosswind component, and 96.97 percent wind coverage 
for the 16.0 knot crosswind component.  Individually, Runway 17-35 provides 90.78 percent coverage 
for the 10.5 knot crosswind component, 94.27 percent coverage for the 13.0 knot crosswind compo-
nent, and 97.24 percent wind coverage for the 16.0 knot crosswind component. 
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TABLE E1  
Wind Coverage Summary 
  
  

Knots 

Runway 17-35 Runway 4-22 Runways 4-22/17-35 Combined 

10.5 13 16 10.5 13 16 10.5 13 16 
Annual All- 
Weather  90.78% 

 
94.27% 97.24% 88.49% 92.71% 96.97% 

 
94.50% 

 
97.21% 98.89% 

  January 94.36% 96.57% 98.43% 88.93% 93.03% 97.37% 96.11% 98.04% 99.37% 
February 90.94% 94.14% 96.67% 87.68% 91.76% 96.02% 93.75% 96.26% 98.25% 
March 85.97% 90.97% 95.22% 83.53% 88.85% 94.80% 90.71% 95.09% 98.02% 
April 83.31% 88.90% 93.93% 83.90% 89.36% 94.94% 90.85% 94.67% 97.59% 
May 86.04% 90.86% 95.78% 87.08% 92.62% 97.38% 93.84% 97.04% 99.02% 
June 87.81% 92.50% 96.78% 86.90% 92.30% 97.35% 92.82% 96.53% 98.77% 
July 94.53% 97.00% 98.84% 93.27% 96.04% 98.93% 96.65% 98.56% 99.46% 
August 92.81% 96.35% 99.04% 91.14% 94.85% 98.57% 95.71% 98.36% 99.62% 
September 95.06% 97.25% 99.00% 92.06% 95.49% 98.82% 97.31% 98.97% 99.66% 
October 95.33% 97.44% 99.11% 92.86% 95.95% 98.70% 97.69% 99.08% 99.81% 
November 92.97% 95.68% 97.59% 87.45% 91.73% 96.48% 95.31% 97.60% 99.99% 
December 94.30% 96.49% 98.00% 91.50% 93.95% 96.79% 96.03% 98.06% 99.19% 

Annual IFR 95.07% 96.79% 98.61% 94.17% 97.13% 99.16% 96.84% 98.60% 99.91% 

Source: Double Eagle II Airport AWOS  
Note: Numbers in bold exceed 95% Wind Coverage 

 
IFR CAT I Wind Coverage 
 
Category I Instrument Flight Rules (IFR) conditions occur at Double Eagle II Airport when the cloud ceil-
ing is 200 feet above the ground and/or the visibility is reduced to one-half mile.  As shown on Exhibit E2 
and within Table E1, during these low visibility and cloud situations, Runway 17-35 provides 95.07 per-
cent coverage for the 10.5 knot crosswind component, 96.79 percent coverage for the 13.0 knot cross-
wind component, and 98.91 percent wind coverage for the 16.0 knot crosswind component. Runway 4-
22 alone provides 84.17 percent coverage for 10.5 knot crosswind component, 97.13 percent coverage 
for the 13.0 knot crosswind component, and 99.16 percent wind coverage for the 16.0 knot crosswind 
component. 
 
 
Crosswind Runway 
 
As indicated above, neither Runway 4-22 nor Runway 17-35 individually provides more than 95 percent 
coverage for the 10.5 knot or 13.0 knot crosswind components.  When combined, Runway 4-22 and 
Runway 17-35 provide only 94.50 percent coverage for the 10.5 knot crosswind component.  Even when 
combining the existing two runway orientations at the airport, the airport still does not provide 95 per-
cent coverage for the 10.5 knot crosswind component. 
 
The primary reason for not meeting 95 percent wind coverage for a single runway, or the two existing 
runway orientations combined, is the lack of a runway orientation at the airport that can accommodate 
the strong winds from the west/northwest and east/southeast.  Winds above the 10.5 knot crosswind 
component that cannot be served by either Runway 4-22 or Runway 17-35 occur approximately 7.0 per-
cent of the time.  Essentially, during these times the Double Eagle II Airport is closed to small aircraft 
operations as the crosswind components are excessive for aircraft such as the Cessna 150, which fall 
within this range.  Since the airport is not usable during these situations, this reduces overall airport ca-
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pacity.  A later section in this appendix reveals that the addition of Runway 8-26 can increase the annual 
capacity of the airport due to the ability to use more runways simultaneously.   
 
Exhibit E3 depicts the all-weather wind rose and wind coverage considering the addition of an east-west 
aligned runway.  As shown in the wind coverage summary table, individually Runway 8-26 provides 
91.57 percent coverage for the 10.5 knot crosswind component, and greater than 95 percent coverage 
for the 13 knot and 16 knot crosswind component.  When combined with Runway 4-22 and Runway 17-
35, Runway 8-26 increases the overall wind coverage for the airport to 98.55 percent coverage for the 
10.5 crosswind component, 99.49 for the 13.0 knot crosswind component, and 99.87 percent coverage 
for the 16.0 knot crosswind component.  This is considerably better coverage than provided by the exist-
ing two runway orientations. For the 10.5 knot crosswind component, the addition of Runway 8-26 in-
creases wind coverage by 4.05 percent.  Overall, wind coverage is increased by 2.28 percent and 0.98 
percent for the 13 knot crosswind component and 16.0 knot crosswind component, respectively. 
 
The primary benefit of an east-west oriented runway would be the reduction in crosswind components 
at the airport.  Table E2 demonstrates a specific example of the reduction in crosswind components 
with the development of Runway 8-26.  The example assumes wind speeds between 11 and 16 miles per 
hour, which occur at the airport approximately 11.6 percent of the time.  With the addition of Runway 
8-26, crosswind components are reduced when the winds are between 070 and 120 and 250 and 300.  
For example, when the wind is from 070, the lowest crosswind component of 8.0 miles per hour is 
achieved when landing on Runway 4.  However, if Runway 8-26 was constructed, this crosswind compo-
nent would be reduced to 2.8 miles per hour when landing on Runway 8.  As shown in the table, more 
significant reductions in crosswind components are achieved when the wind is from 080 to 120.  Similar 
reductions in crosswinds components are experienced when the wind is from the west.  
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TABLE E2 
Crosswind Component Example  

  
  

Wind Speed - 11 to 16 Miles Per Hour 
Existing Airfield Add Runway 8-26 

Wind Direction Runway In Use Crosswind Component Runway In Use Crosswind Component 
010 35 5.5 35 5.5 
020 4 5.5 4 5.5 
030 4 2.8 4 2.8 
040 4 0.0 4 0.0 
050 4 2.8 4 2.8 
060 4 5.5 8 5.5 
070 4 8.0 8 2.8 
080 4 10.3 8 0.0 
090 4 12.3 8 2.8 
100 4 13.9 8 5.5 
110 17 13.9 8 8.0 
120 17 12.3 8 10.3 
130 17 10.3 17 10.3 
140 17 8.0 17 8.0 
150 17 5.5 17 5.5 
160 17 2.8 17 2.8 
170 17 0.0 17 0.0 
180 17 2.8 17 2.8 
190 17 5.5 17 5.5 
200 22 5.5 22 5.5 
210 22 2.8 22 2.8 
220 22 0.0 22 0.0 
230 22 2.8 22 2.8 
240 22 5.5 26 5.5 
250 22 8.0 26 2.8 
260 22 10.3 26 0.0 
270 22 12.3 26 2.8 
280 22 13.9 26 5.5 
290 35 13.9 26 8.0 
300 35 12.3 26 10.3 
310 35 10.3 35 10.3 
320 35 8.0 35 8.0 
330 35 5.5 35 5.5 
340 35 2.8 35 2.8 
350 35 0.0 35 0.0 
360 35 2.8 35 2.8 
Source: Coffman Associates analysis 
Notes: 
    Runway In Use – Runway with the lowest crosswind component 
    Crosswind component is determined by the wind speed multiplied by the Sine of the wind angle 
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WIND ANALYSIS SUMMARY 
 
The 10.5 knot crosswind component is most important for runway alignment considerations at Double 
Eagle II Airport.  The greatest majority of aircraft using Double Eagle II Airport fall within the 10.5 knot 
crosswind component.  Therefore, facility planning and development should consider the single runway 
alignment that provides the best coverage for the 10.5 crosswind component.  
 
When compared with Runway 4-22, Runway 17-35 provides better wind coverage.  As shown in Table 
E3, Runway 17-35 provides 2.29 percent higher coverage than Runway 4-22 for the 10.5 knot crosswind 
component and 1.56 percent higher coverage for the 13.0 knot crosswind component.  On a monthly 
basis, Runway 17-35 provides 95 percent or higher wind coverage in September and October for the 
10.5 knot crosswind component, while Runway 4-22 never provides greater than 95 percent coverage 
for the 10.5 knot crosswind component in any month.  For the 13.0 knot crosswind component, Runway 
17-35 provides 95 percent or higher wind coverage for seven of the 12 months, whereas Runway 4-22 
only provides the same coverage for three of 12 months.  For low visibility and cloud ceiling situations, 
Runway 17-35 provides greater than 95 percent wind coverage for all crosswind components. Runway 4-
22 only achieves this for the 13.0 and 16.0 knot crosswind components. 
 
From this analysis, it can be concluded that Runway 17-35 can be safely used by all aircraft piloted at 
Double Eagle II Airport.  In particular, Runway 17-35 provides the highest wind coverage for the small 
aircraft within the 10.5 knot crosswind component.  These aircraft are most susceptible to crosswind 
conditions.  Runway 17-35 also provides 95 percent or higher wind coverage during instrument flight 
rules (IFR) conditions. 
 

TABLE E3 
Wind Coverage Summary 
 Annual All-Weather 
10.5 Knots 
Runway 17-35 90.78% 
Runway 4-22 88.49% 
Difference 2.29% 
13 Knots 
Runway 17-35 94.27% 
Runway 4-22 92.71% 
Difference 1.56% 
16 Knots 
Runway 17-35 97.24% 
Runway 4-22 96.97% 
Difference 0.27% 
A positive number indicates that Runway 17-35 provides better wind coverage. 

 
As shown in Table E4, the best combination of runways for wind coverage is Runway 8-26 and Runway 
17-35.  Combined, Runway 8-26 and Runway 17-35 provide 98.26 percent coverage at 10.5 knots on an 
annual basis compared with 94.05 percent for the combination of Runways 4-22 and 8-26.  This is a dif-
ference of 4.21 percent, and only 0.29 percent lower than when all three runways are combined.  
Moreover, the combination of Runways 8-26 and 17-35 achieve 95 percent or higher wind coverage for 
the 10.5 knot crosswind component for each month throughout the year.  The combination of Runway 
4-22 and Runway 8-26 achieve 95 percent or higher wind coverage for only five of 12 months.  Consider-
ing the fact that a maximum of two runway orientations can be used at any one time for operational 
safety, operating the airport in such a manner that maximizes the use of Runway 17-35 and Runway 8-
26 will provide greater capacity and less delay than operating the airport in any other manner.  This is 
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due to the fact that these two runways allow the airport to be used 4.21 percent of the time more than 
the combination of Runways 4-22 and 8-26.  This will be explored further in the next section. 
 

TABLE E4 
Wind Coverage Assuming the Addition of Runway 8-26 

  
  

  

Runway 8-26 Runways 8-26/4-22 Combined 
Runways 8-26/17-35 

Combined 

10.5 13 16 10.5 13 16 10.5 13 16 

Annual All-Weather  91.57% 95.12% 98.29% 94.05% 97.09% 98.96% 98.26% 99.41% 99.86% 

  

January 91.21% 95.13% 98.65% 92.96% 96.67% 98.95% 98.54% 99.52% 99.91% 

February 90.95% 94.61% 98.01% 92.98% 96.34% 98.45% 97.41% 98.69% 99.56% 

March 89.78% 93.94% 97.78% 91.83% 95.56% 98.19% 96.68% 98.80% 99.72% 

April 88.67% 93.10% 96.77% 92.61% 96.20% 98.50% 97.25% 99.10% 99.80% 

May 89.25% 93.47% 97.48% 93.54% 96.82% 98.83% 98.58% 99.52% 99.89% 

June 91.57% 95.50% 98.82% 94.96% 98.10% 99.50% 98.82% 99.82% 100.00% 

July 95.70% 97.89% 99.53% 97.43% 99.13% 99.91% 99.25% 99.84% 99.97% 

August 94.04% 97.00% 99.27% 96.15% 98.56% 99.73% 98.74% 99.71% 99.95% 

September 93.36% 96.45% 99.09% 95.53% 98.15% 99.58% 99.22% 99.81% 99.98% 

October 92.52% 95.65% 98.47% 95.72% 98.09% 99.42% 99.16% 99.80% 99.97% 

November 90.55% 94.65% 98.31% 92.64% 96.34% 98.74% 98.41% 99.55% 99.87% 

December 93.94% 96.00% 98.21% 95.02% 96.92% 98.70% 98.38% 99.44% 99.86% 

Annual IFR 92.57% 96.02% 99.29% 97.47% 99.27% 99.68% 99.42% 99.87% 100.00% 
Source: Double Eagle II Airport AWOS 25,488 All-Weather Observations.
Note: Numbers in bold exceed 95% wind coverage 

 
 

AIRFIELD CAPACITY 
 
An airport’s airfield capacity is expressed in terms of its annual service volume (ASV).  Annual service 
volume is a reasonable estimate of the maximum level of aircraft operations that can be accommodated 
in a year without incurring significant delay factors.  As aircraft operations surpass the ASV, delay factors 
increase exponentially.  Annual service volume accounts for annual differences in runway use, aircraft 
mix, and weather conditions.  The airport’s annual service volume was examined utilizing Federal Avia-
tion Administration (FAA) Advisory Circular (AC) 150/5060-5, Airport Capacity and Delay. 
 
 
Model Inputs 
 
Various factors are included in the calculation of an airport’s ASV.  These include the airfield characteris-
tics, meteorological conditions, aircraft mix, and demand characteristics (aircraft operations).  The fol-
lowing describes the input factors as they relate to Double Eagle II Airport: 
 
Runway Configuration – The airport presently is served by two runways which do not intersect. This 
allows for increased capacity as both runways can be used simultaneously.  One runway can be used for 
takeoffs and landings while the other runway can be used for departures.  For example, aircraft could 
depart Runway 22 when aircraft are in the pattern on Runway 17.  
 
Three future runway configurations are included in this analysis.  This includes the addition of Runway 8-
26 and two potential parallel runway configurations.  The first is a parallel to Runway 4-22 and the next 
is a parallel to Runway 17-35. 
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Runway Use – Wind direction and speed dictate runway use.  Presently, Runway 22 accommodates the 
majority of operations at the airport as it is located in close proximity to the terminal area and is desig-
nated as the runway to be used under calm wind conditions.   
 
Table E5 summarizes runway use based upon wind speed and direction.  The base data for this analysis 
was all recorded hourly wind observations from the on-airport AWOS between 2001 and 2006.  This to-
taled nearly 112,000 observations.  For this analysis, it is assumed that pilots would choose the runway 
with the lowest crosswind component.  This assumption led to the preferred runway determination, 
which was related to the occurrence of wind observations that the runway would support to derive the 
percentage of time that the particular runway may be in use. This analysis shows that calm winds occur 
41 percent of the time.  Based upon historical wind data collected on the airport, Runway 17 would be 
used 12 percent of the time, and Runway 35 would be used 17 percent of the time.  Table E5 summariz-
es runway use for the remaining runways at the airport, including Runway 8-26.  This analysis confirms 
that actual wind occurrences that dictate the use of Runway 4 or Runway 22 occur less than 10 percent 
of the time.  Runway 17-35 and Runway 8-26 could be used 19 percent of the time. 
 

TABLE E5 
Preferred Runway Use by Wind  Speed 

 Number of Wind Occurrences 

Runway <6 Knots 
% 

Time 6-10 knots % Time >11 knots % Time Totals % Time 
17 3,814 6% 6,014 22% 4,071 20% 13,899  12%
35 4,807 7% 8,238 31% 6,039 29% 19,084  17%
4 1,756 3% 1,340 5% 466 2% 3,562  3%

22 2,185 3% 3,329 12% 1,800 9% 7,314  7%
8 2,172 3% 1,423 5% 1,207 6% 4,802  4%

26 3,425 5% 6,410 24% 6,995 34% 16,830  15%
Calm 46,446 72% NA NA NA NA 46,446  41%
 Totals  64,605 100% 26,754 100% 20,578 100% 111,937  100%
Source: Double Eagle II Airport AWOS Wind Collection (August 2001 to June 2006), Coffman Associates analysis 
Notes: 
Number of occurrences relates to the number of recorded wind observations within the wind speed category 
that dictated runway use. 

 
While the previous analysis examined individual runway uses, more than one runway can be used simul-
taneously at Double Eagle II Airport.  Table E6 summarizes the operational scenarios at the airport that 
are used in the four separate capacity calculations in this report. 
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TABLE E6 
Runway Use Scenarios 

Existing Airfield Configuration 
Runway In Number of % Time Hourly 

Use Occurrences In Use Capacity 

Runway 22 and Runway 17 In Use 
All Wind < 6 knots 
Runway 17 6-10  knots 
Runway 22 6-10 Knots 
Subtotal 

64,605 
6,014 
3,329 

73,948 

66% 

Base Year 
2010 
2015 
2025 

168 
159 
161 
161 

Single Runway In Use 
Runway 17 > 10 knots 
Runway 35 > 6 knots 
Runway 4 > 6 knots 
Runway 22 > 10 Knots 
Subtotal 

4,071 
14,277 

3,229 
8,210 

29,787 

27% 

Base Year 
2010 
2015 
2025 

136 
129 
132 
132 

Airfield Unusable 

Winds from West or East above 10 knots 8,202 7% 

Base Year 
2010 
2015 
2025 

0 
0 
0 
0 

Total 111,937 100%   

Source: FAA AC 150/5060-5 Change 2, Coffman Associates analysis 
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TABLE E6 (Continued) 
Runway Use Scenarios 

Add Runway 8-26 
Runway In Number of % Time Hourly 

Use Occurrences In Use Capacity 

Runway 22 and Runway 17 In Use 

All Wind < 6 knots 
Runway 17 6-10  knots 
Subtotal 

64,605 
6,014

70,619 

 
63% 

Base Year 
2010 
2015 
2025 

168 
159 
161 
161 

Runway 22 and Runway 26 In Use 

Runway 22 6-10  knots 
Runway 26 6-10  knots 
Subtotal 

3,329 
6,410 
9,739 

9% 

Base Year 
2010 
2015 
2025 

168 
159 
161 
161 

Runway 4 and Runway 8 In Use 

Runway 4 6-10  knots 
Runway 8 6-10  knots 
Subtotal 

1,340 
1,423 
2,763 

 
2% 

Base Year 
2010 
2015 
2025 

209 
203 
205 
205 

Single Runway In Use 
Runway 17 > 10 knots 
Runway 35 > 6 knots 
Runway 4 > 10 knots 
Runway 22 >10 Knots 
Runway 8 > 10 knots 
Runway 26 >10 Knots 
Subtotal  

4,071 
14,277 

466 
1,800 
1,207 
6,995 

28,816 

 
26% 

Base Year 
2010 
2015 
2025 

136 
129 
132 
132 

Total  111,937 100%     

Source: FAA AC 150/5060-5 Change 2, Coffman Associates analysis 
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TABLE E6 (Continued)         
Runway Use Scenarios         

Parallel 4-22 
Runway In Number of % Time Hourly 

Use Occurrences In Use Capacity 

Parallel 22 and Runway 17 In Use 

All Wind < 6 knots 64,605 58% 

Base Year 
2010 
2015 
2025 

340 
327 
331 
331 

Parallel 4 or Parallel 22 In Use 

Runway 4 >10  knots 
Runway 22 >10  knots  
Subtotal 

466 
1,800 
2,266 

2% 

Base Year 
2010 
2015 
2025 

256 
245 
249 
249 

Parallel 22 and Runway 26 In Use 

Runway 22 6-10  knots 
Runway 26 6-10  knots 
Subtotal 

3,329 
6,410 
9,739 

9% 

Base Year 
2010 
2015 
2025 

340 
327 
331 
331 

Parallel 4 and Runway 8 In Use 

Runway 4 6-10  knots 
Runway 8 6-10  knots 
Subtotal 

1,340 
1,423 
2,763 

2% 

Base Year 
2010 
2015 
2025 

283 
277 
279 
279 

Single Runway In Use 
Runway 17 > 6 knots 
Runway 35 > 6 knots 
Runway 8 > 10 knots 
Runway 26 >10 Knots 
Subtotal  

10,085 
14,277 

1,207 
6,995 

32,564 

29% 

Base Year 
2010 
2015 
2025 

136 
129 
132 
132 

Total  111,937 100%     

Source: FAA AC 150/5060-5 Change 2, Coffman Associates analysis 
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TABLE E6 (Continued)         
Runway Use Scenarios         

Parallel 17-35 
Runway In Number of % Time Hourly 

Use Occurrences In Use Capacity 
Parallel 17 and Runway 22 In Use 

All Wind < 6 knots 64,605 58% 

 Base Year  
 2010  
 2015  
 2025  

256  
245  
249  
249  

Parallel 17 or Parallel 35 In Use 

Runway 17 > 6 knots 
Runway 35 > 6 knots  
Subtotal 

10,085 
14,277 
24,362 

22% 

Base Year 
2010 
2015 
2025 

256 
245 
249 
249 

Parallel 22 and Runway 26 In Use 

Runway 22 6-10  knots 
Runway 26 6-10  knots  
Subtotal 

3,329 
6,410 
9,739 

9% 

Base Year 
2010 
2015 
2025 

168 
159 
161 
161 

Parallel 4 and Runway 8 In Use 

Runway 4 6-10  knots 
Runway 8 6-10  knots  
Subtotal 

1,340 
1,423 
2,763 

2% 

Base Year 
2010 
2015 
2025 

209 
203 
205 
205 

Single Runway In Use 
Runway 4 >10  knots 
Runway 22 >10  knots 
Runway 8 > 10 knots 
Runway 26 >10 Knots 
Subtotal  

466 
1,800 
1,207 
6,995 

10,468 

9% 

Base Year 
2010 
2015 
2025 

136 
129 
132 
132 

Total  111,937 100%     
Source: FAA AC 150/5060-5 Change 2, Coffman Associates analysis 

 
 Exit Taxiways - Based upon mix, only taxiways between 2,000 feet and 4,000 feet count in the exit 

rating.  There are three exits available within this range at the airport. This reduces hourly capacity 
by approximately six to seven percent. 

 
 Weather Conditions - The airport operates under visual meteorological conditions (VMC) over 99.5 

percent of the time.  Instrument meteorological conditions (IMC) occur when cloud ceilings are be-
tween 500 and 1,000 feet.  Poor visibility conditions (PVC) apply for minimums below 500 feet and 
one mile.  Consistent with the capacity model described in FAA AC 5060-5 and because IMC and PVC 
occur less than one percent of the time combined, they are considered negligible for this analysis 
and the airport is assumed to be VMC 100 percent of the time for capacity calculations. 

 
 Aircraft Mix - Description of the classifications and the percentage mix for each planning horizon is 

presented on Table E7. 
 

 Percent Arrivals - Generally follows the typical 50-50 percent split. 
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 Touch-and-Go Activity - Percentages of touch-and-go activity are presented in Table E6.  This level 
of activity increases hourly capacity. 

 
 Operational Levels - Operational planning horizons are outlined in Appendix D. General aviation 

operations and total operations were estimated at 12 percent of total annual operations. The fore-
cast of busy day operations was calculated as 1.25 times the design day activity.  Existing design 
hour operations were estimated at 15 percent of design day operations.  Over time, it is expected 
that the peak hour percentage would decline to approximately 12 percent of design day operations.  
This increases ASV as peak periods become more spread-out throughout the day. 

 
TABLE E7 
Aircraft Operational Mix - Capacity Analysis 

Aircraft Classification Base Year 2010 2015 2025 
VMC 
Classes A & B 
Class C 
Class D 

99.5% 
0.5% 
0% 

98.9% 
1.1% 
0% 

97.9% 
2.1% 
0%% 

97.2% 
2.8% 
0%% 

Percent Local Operations 
  (Touch-and-Go’s) 

65% 64% 64% 63% 

Definitions: 
 Class A:  Small single-engine aircraft with gross weights of 12,500 pounds or less. 
 Class B:  Small twin-engine aircraft with gross weights of 12,500 pounds or less. 
 Class C:  Large aircraft with gross weights over 12,500 pounds up to 300,000 pounds. 
 Class D:  Large aircraft with gross weights over 300,000 pounds. 

 
Hourly Runway Capacity 
 
Based upon the input factors, current and future hourly capacities for the various operational scenarios 
at Double Eagle II Airport were determined.  As the mix of aircraft operating at an airport changes to 
include a higher percentage of large aircraft (weighing over 12,500 pounds), the hourly capacity of the 
system declines slightly.  As indicated on Table E7, the percentages of Class C aircraft will increase over 
time as business jet operations are projected to grow at the airport as activity is captured at Double 
Eagle II Airport that would have otherwise used Albuquerque International Sunport due to the available 
longer runway lengths.  The current and future hourly capacities were depicted previously in Table E6 
for each runway use scenario. 
 
 
Annual Service Volume 
 
Annual service volume is determined by the following equation: 
 

ASV = C x D x H 
 
C = weighted hourly capacity; 
D =  ratio of annual demand to the average daily demand during the peak month; and 
H =  ratio of average daily demand to the design hour demand during the peak month. 
 
The ratio of annual demand to average daily demand (D) and the ratio of average daily demand to aver-
age peak hour demand (H) is summarized in Table E8. The ratio of average daily demand to average 
peak hour demand increases due to the projected decrease in peak hour demand discussed above. 
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TABLE E8 
Average Demand Ratios 
  Base Year 2010 2015 2025 
Ratio of Annual to Daily Demand 258 258 258 258 
Ratio of Daily to Peak Hour Demand  6.7 6.7 7.1 8.3 

 
 Existing ASV 
 
The base year ASV was determined to be approximately 135,000 operations following the calculation 
methodology and runway use scenarios described above.  The lack of an east-west oriented runway is 
the primary factor affecting annual service volume now.  This is due to the fact that crosswind condi-
tions in excess of 10.5 knots occur approximately 7.0 percent of the time.  This essentially closes the air-
port to small aircraft operations.  Over time, if no capacity enhancements were developed, airport oper-
ations would be expected to gradually grow beyond its ASV.  At projected 2025 operational levels, the 
airport would exceed its ASV by 154 percent.  The slight increase in Class C aircraft to operate at the air-
port in 2010 temporarily reduces ASV in that same year.  As peak periods begin to spread out through-
out the day, the ASV increases.  Table E9 summarizes the airport’s ASV based upon the existing airfield 
configuration through the planning period.  
 

TABLE E9 
Runway Capacity Calculations 
  Base Year 2010 2015 2025 
Operations 131,600 165,900 203,600 251,400 

Existing Runway System 
Weighted Hourly Capacity 78 74 76 76 
Annual Service Volume 135,000 128,000 140,000 163,000 
Percent Capacity 97.5% 129.6% 145.4% 154.2% 

Runway 17-35/Ruwnay 4-22/Runway 8-26 
Weighted Hourly Capacity 142 134 137 137 
Annual Service Volume 244,000 231,000 253,000 295,000 
Percent Capacity 53.9% 71.8% 80.5% 85.2% 

Parallel Runway 4-22/Runway 17-35/Runway 8-26 
Weighted Hourly Capacity 117 112 114 114 
Annual Service Volume 273,000 260,000 284,000 332,000 
Percent Capacity 48.2% 63.8% 71.7% 75.7% 

Parallel Runway 17-35/Ruwnay 4-22/Runway 8-26 
Weighted Hourly Capacity 169 160 163 163 
Annual Service Volume 291,000 276,000 301,000 351,000 
Percent Capacity 45.2% 60.1% 67.6% 71.6% 
Source: FAA AC 150/5060-5, Coffman Associates analysis 

 
 
 Add Runway 8-26 
 
Table E9 also summarizes the ASV with the addition of Runway 8-26.  While Runway 8-26 allows for the 
airport to remain open to small aircraft use virtually all of the time, it allows added operational flexibility 
where Runway 8-26 can be used simultaneously with other runways at the airport.  These factors in-
crease the ASV to 273,000 operations considering base year activity and mix.  The ASV grows to 310,000 
operations considering the projected 2025 mix and activity. 
 
 Parallel Runway 4-22 
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A third scenario considers the development of a “small aircraft only” runway, parallel to existing Runway 
4-22, 700 feet northwest of the existing Runway 4-22 centerline.  This closely follows previous facility 
planning which has included a parallel to Runway 4-22 to meet capacity needs.  Adding a parallel runway 
to Runway 4-22 provides for an ASV of 257,000 considering Base Year operational mix and activity, and 
an ASV of 332,000 considering projected 2025 operations and mix.   
 
 Parallel Runway 17-35 
 
As shown in Table E9, constructing a parallel runway to Runway 17-35 instead of Runway 4-22 provides 
the highest hourly capacity and ASV for Double Eagle II Airport.  Adding a parallel runway to Runway 17-
35 provides for an ASV of 291,000 considering base year operational mix and activity, and an ASV of 
351,000 considering projected 2025 operations and mix.   
 
 
Capacity Analysis Conclusions 
 
FAA Order 5090.3C, Field Formulation of the National Plan of Integrated Airport Systems (NPIAS), indi-
cates that improvements for airfield capacity purposes should begin to be considered once operations 
reach 60 to 75 percent of the annual service volume. Double Eagle II Airport is already within this range.  
Therefore, the airport should be considering capacity enhancements.  The construction of Runway 8-26 
provides this needed capacity enhancement and also increases safety at the airport by providing for a 
reduction in crosswind components.   
 
Even with the construction of Runway 8-26, the airport would be expected to exceed 75 percent capaci-
ty at operational levels above 189,000 operations.  This is projected to occur in 2010.  The only means to 
provide the necessary capacity to accommodate projected long term growth and reduce delays is 
through the construction of a parallel runway.  As shown above, there are two different configurations 
possible for parallel runways at Double Eagle II Airport, with the greatest capacity achieved with Runway 
17-35 in a parallel runway configuration.  This achieves higher capacity than Runway 4-22 in a parallel 
configuration as it reduces the occurrences of a single runway in operation.  As shown previously in Ta-
ble E6, with parallel Runway 4-22, the airport would operate in a single runway configuration approx-
imately 29.0 percent of the time, whereas with parallel Runway 17-35, the airport would operate in a 
single runway configuration only 9.0 percent of the time.  Primarily, this is due to the fact that winds 
supporting Runway 4-22 occur only 9.0 percent of the time, whereas winds supporting Runway 17-35 
occur 19.0 percent of the time. 
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East Wind Events at Double Eagle II Airport 
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May 2008 
 
 

1.  Introduction  
 
East canyon wind events are notorious for their strength and sudden onset in New Mexico’s Rio 
Grande Valley.  Locations below canyons opening into the valley from the east commonly 
experience surface winds at speeds from 15 to 25 mph with gusts around 35 mph during east 
canyon wind events, and these gap winds can be much stronger depending on the strength of the 
surface pressure gradient and other factors.  Along with their gusty nature, east canyon winds can 
significantly impact aviation operations in the Albuquerque area because of the turbulence and 
wind shear they produce within the lowest few thousand feet of the atmosphere.  Their quick 
development also forces changes in runway usage at both the Albuquerque International Sunport 
(Sunport) and Albuquerque’s Double Eagle II Airport (Double Eagle).  Furthermore, east canyon 
winds can produce significant crosswinds on takeoff and landing at Double Eagle.  Forecasters at 
the Albuquerque National Weather Service Forecast Office are knowledgeable about both the 
development and impact of east winds on the Sunport, but less is known about east winds at 
Double Eagle.  Therefore, this study focused on understanding the development and impact of 
east canyon wind events on Double Eagle II Airport.  To help weather forecasters, Double Eagle 
management, and pilots better anticipate east wind events and their impacts, this web feature 
quantifies and describes the effects of 14 east wind events on Double Eagle II Airport.  The 
feature begins by briefly describing the method used to obtain the data.  Then, results are 
explained and findings summarized.  View Full Length Report  
 
2.  Methodology 
 
This study examined hourly wind reports from 14 east canyon wind events in the Rio Grande 
Valley to better understand the development and impact of east canyon winds at Double Eagle II 
Airport.  Because weather observations at the Sunport respond quickly to the development and 
demise of east canyon winds in the Rio Grande Valley, Sunport weather observations were 
reviewed from 2002 to 2005 to identify numerous east wind events for potential study.  Sunport 
observations of generally east winds (50o – 130o) with speeds greater than or equal to 15 m/s 
(29.2 kt) for at least one hour were identified.  Consecutive observations were included until they 
trended below 9 m/s (17.5 kt) and/or their directions trended away from the generally easterly 
direction (i.e., out of the 50o – 130o range).  The events for which Double Eagle also had data 
were included in the study.  The number of events was increased by searching the Sunport data 
set for the top 34 east wind gusts within the range 50o – 130o, and identifying other time periods 
with matching data at Double Eagle II Airport.  Two east wind events that occurred during June 
2007 were later added to the list of events for study, even though the strength of the June 2007 
events did not rank them among the top east wind events at the Sunport.   
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3.  Results 
 
Using observations from all 14 cases simultaneously, the wind roses and wind gust roses in Fig. 
1 (below) illustrate wind direction and wind speed tendencies at both airports during east wind 
events.  The wind roses depict the percentage of time that the sustained wind blew from various 
directions and at certain ranges of speed.  The wind gust roses depict the same information for 
wind gusts.   
 
 

 
 

Figure 1.  Wind roses (top) and wind gust roses (bottom) from Albuquerque’s Double 
Eagle II Airport (left) and International Sunport (right) for the 14 east wind events studied.  
Plotted using Lakes Environmental’s WRPlot View (Version 5.3). 

 
 
 

Double Eagle II 
Airport 

Albuquerque 
International Sunport 

Wind Roses 

Wind Gust Roses 
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a.  Wind Direction Characteristics – As illustrated in Fig. 1, the wind direction data from 
these 14 east wind events indicates: (1) Winds blow primarily from the southeast at Double 
Eagle during east wind events, rather than the easterly direction common at the Sunport.  (2)  
Double Eagle wind direction also tends to be more variable than winds at the Albuquerque 
Sunport during east wind events.   
 
These wind direction and directional-variability differences between the two airports can be 
explained by differences in their distance and direction from Tijeras Canyon, and possibly 
also by the proximity of Double Eagle II Airport to the volcanoes and escarpment of the 
Petroglyph National Monument.  Fig. 2 (below) depicts the location of both airports with 
respect to the Petroglyph National Monument and Tijeras Canyon.  Since Tijeras canyon is 
only 12 miles due east of the Sunport, and there are no topographic obstructions between the 
canyon and the Sunport, the Sunport experiences persistent east winds as they exit the 
canyon.  In contrast Double Eagle is approximately twice as far from Tijeras Canyon, is 
located northwest of the canyon’s opening into the Rio Grande Valley, and east winds must 
cross over the Petroglyph National Monument in order to reach Double Eagle.  As a result, 
Double Eagle experiences southeast winds after they exit the canyon.  The volcanoes and 
southeast-to-northwest-oriented protrusions in the escarpment of the Petroglyph National 
Monument may also help to funnel east winds toward Double Eagle from the southeast after 
they exit Tijeras Canyon (see Photo 1 below).  Upon exiting the canyon, as the east canyon 
wind spreads toward the northwest to reach Double Eagle, it tends to weaken and the 
direction becomes more variable due to frictional effects within the lowest levels of the 
atmosphere.  Wind reports received by the National Weather Service during east canyon 
wind events consistently reflect this effect in weaker readings for portions of Albuquerque 
located northwest of Tijeras Canyon.  Additionally, friction influences the east wind more 
significantly as terrain rises west of the Rio Grande River, and especially over the Petroglyph 
National Monument in route to Double Eagle.        
 
Upon closer inspection, the Double Eagle wind rose indicates that there was a small 
percentage of time that the Double Eagle Automated Weather Observing System (AWOS) 
reported winds from the north and other directions besides the southeast during the 14 east 
wind events.  This variability may have occurred at times when east canyon winds weakened 
enough to allow other influences to override them, like early morning drainage winds 
flowing southward across the airport from higher terrain further north, precipitation outflow 
boundaries and smaller scale pressure gradients.  At times, east winds may also have washed 
around the northern end of the Sandia Mountains and into the Rio Grande Valley in a broad 
eddy with a northerly component to the wind flow in the vicinity of Double Eagle.  When 
they occurred, winds from directions other than the southeast were generally much weaker 
than the southeasterly winds that commonly developed at Double Eagle during the east wind 
events.  We will discuss the strength of east canyon winds at Double Eagle next. 
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Figure 2.  Topographic map of Tijeras Canyon, the Rio Grande Valley and Albuquerque’s 
Airports.   
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Photo 1.  View of Double Eagle II Airport looking toward the east and northeast with the 
Rio Grande, Albuquerque and Sandia Mountains in the background.  Note the location of 
the AWOS with respect to the volcanoes (V1 – V5) and the escarpment (E) of the 
Petroglyph National Monument.  T points to Tijeras Canyon.  Not shown are the Manzano 
Mountains south of Tijeras Canyon, and the Albuquerque International Sunport on the 
southeast end of Albuquerque.  Photo taken in August 2007, courtesy of Gary Hoe. 

 
 

b.  Wind Speed Characteristics – Wind speed data from these 14 east canyon wind events 
indicates that east winds tend to be weaker, less gusty, and less persistent at Double Eagle 
than they are at the Sunport.  The wind class frequency distributions in Fig. 3 (below) 
illustrate this most clearly, with 80.6% of the Sunport’s hourly wind reports in the two 
highest wind classes (greater than 17 kt) compared to only 11.3% at Double Eagle.  At 
42.9%, the third highest wind class was by far the most common wind class observed at 
Double Eagle.  Meanwhile, Double Eagle wind gusts reached the highest wind class (greater 
than 21 kt) in 45.6% of observations with gusts, compared to 94% at the Sunport.  During the 
east wind events studied, 32% of the hourly wind readings from Double Eagle reported gusts, 
compared to 70% at the Sunport.  Also noticeable in Figure 3, is the difference in the 
percentage of hourly wind reports with calm winds at Double Eagle (7.5%) compared to the 
Sunport (0%).  Thus, Double Eagle’s winds tend to be more sporadic than the Sunport’s 
during east wind events, sometimes changing directions (as mentioned previously) or briefly 
calming. 
 
As described earlier, wind direction and directional-variability differences between the two 
airports can be explained by differences in their distance and direction from Tijeras Canyon, 
and possibly also by the proximity of Double Eagle II Airport to the volcanoes and 
escarpment of the Petroglyph National Monument.  Double Eagle is located northwest of 
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Tijeras Canyon, which accounts for the southeast winds common at Double Eagle during east 
wind events, and it is almost twice as far from the mouth of the canyon, which results in 
friction having a greater influence on Double Eagle’s wind speeds.  Winds also encounter 
greater friction as they rise up the west bank of the Rio Grande and over the escarpment and 
volcanoes of the Petroglyph National Monument in order to reach Double Eagle.  Pilots have 
reported that east and southeast winds interact with the terrain of the Petroglyph National 
Monument to produce updrafts with significant turbulence and wind shear along the 
volcanoes and the escarpment, especially on the approach end of Double Eagle’s Runway 
17/35.  If these obstructions to the low level winds can impact airflow aloft, they should be 
able to influence the strength and direction of the surface winds at the AWOS location, which 
is only a little over a mile northwest of the widest and tallest volcano (V3 in Photo 1).  It is 
also worth noting that aircraft approaching Runway 17/35 from the south cross the main 
stream of the east wind in the vicinity of Interstate 40 (I-40), which is due west of Tijeras 
Canyon at that range.  Since this runway approach encounters stronger winds near I-40, it is 
reasonable to expect greater turbulence and wind shear as the stronger winds rise over the 
higher terrain on the western edge of the Rio Grande Valley.  The tendency for southeast 
winds to strengthen during east wind events not only impacts Double Eagle through greater 
wind shear and turbulence, but also through greater crosswinds.  
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Figure 2.  Frequency Distribution of wind speeds and wind gusts at Double Eagle II 
Airport and the Albuquerque International Sunport for the 14 Rio Grande Valley east 
wind events studied. 

 
 

c.  Crosswinds – According to the National Transportation Safety Board’s accident database, 
60.7% of the weather-related aircraft accidents that occurred in New Mexico between 1996 
and 2006 were primarily attributed to strong and gusty winds or crosswinds.  This is much 
more than any other weather hazard.  Because crosswinds pose such a significant threat to 
aviation safety, this study also examined the occurrence of crosswinds at Double Eagle II 
Airport during the Rio Grande Valley east wind events.  The Albuquerque International 
Sunport uses an east/west runway during east wind events, which mitigates the impact of 
crosswinds.  However, this study found that Double Eagle’s runway configuration can leave 
the airport susceptible to significant crosswinds during east wind events.   
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Fig. 4 (below) plots the frequency distribution of crosswind components for the sustained 
wind and wind gusts on Double Eagle’s two runways: 17/35 and 4/22.  Crosswinds generally 
have a greater impact on small aircraft, like those used at Double Eagle, than on large 
aircraft.  Nearly all small general aviation aircraft can operate safely with crosswinds under 
10.5 knots.  With 74.6% of crosswinds under 10.5 knots, the data indicates that Runway 
17/35 had the fewest crosswind problems during the east wind events, compared to only 
45.2% on Runway 4/22.  Crosswind components over 10.5 knots can become problematic for 
small aircraft, and crosswinds over 20 knots are especially dangerous.  Fortunately, during 
the 14 east wind events studied, crosswind components of the sustained wind did not exceed 
20 knots on Runway 17/35.  However, 16.4% of wind gusts had crosswind components 
greater than or equal to 20 knots on 17/35.  Because of its perpendicular orientation to the 
southeast wind that develops at Double Eagle during Rio Grande Valley east wind events, 
Runway 4/22 faired significantly worse, with 5.6% of sustained winds bearing crosswind 
components greater than or equal to 20 knots and over 55% of wind gusts exceeding that 
threshold.  For this reason, aviators have indicated they prefer to use Runway 17/35 during 
east wind events.  However, as mentioned previously, using Runway 17/35 during east wind 
events exposes aircraft more directly to wind shear and turbulence as east winds rise over the 
escarpment and volcanoes of the Petroglyph National Monument.  
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Figure 3.  Frequency distribution of crosswind components plotted by class (top) for the 
two runways at Double Eagle II Airport, from the 14 Rio Grande Valley east wind events 
studied.  The frequency distribution of wind gust crosswind components is also plotted 
(bottom).  

 
 

4.  Summary  
 
In this study, wind reports from 14 east canyon wind events in the Rio Grande Valley were 
analyzed to better understand the development and impact of east canyon winds at Double Eagle 
II Airport.  The data revealed that east canyon winds blow from a southeasterly direction at 
Double Eagle (120o-140o), rather than an easterly direction like the Albuquerque International 
Sunport (90o-100o).  Double Eagle winds also tend to be weaker, less gusty, and more variable 
than winds at the Sunport during east wind events, sometimes changing to another direction or 
becoming calm.  The data also showed that significant crosswinds can develop during Rio 
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Grande Valley east wind events at Double Eagle II Airport.  Because of their tendency to gust 
out of the southeast at this airport, Rio Grande Valley east wind events have a greater impact on 
Runway 4/22 than on Runway 17/35.  Using Runway 17/35 will help pilots minimize the impact 
of crosswinds during east wind events; however, users of this runway must also deal with greater 
wind shear and turbulence on approach and landing because it is located very closely along the 
escarpment and volcanoes of the Petroglyph National Monument (see Photo 1).   
 
There are many reasons why east canyon wind events impact Double Eagle II Airport differently 
than the Albuquerque International Suport.  Some of the more important reasons discussed in 
this report include: (1) Double Eagle is almost twice as far from Tijeras Canyon as the Sunport, 
enabling frictional effects to more strongly influence Double Eagle’s winds.  (2)  Unlike the 
Sunport, Double Eagle is not located directly in the main flow of the low level east wind exiting 
Tijeras Canyon, and instead is impacted by an east canyon wind that spreads in a northwesterly 
direction prior to reaching the airport.  (3)  The volcanoes and escarpment of the Petroglyph 
National Monument lie between Double Eagle and Tijeras Canyon, and probably block and 
channel the east canyon wind to some extent before reaching the Double Eagle AWOS.      
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Appendix F 
FLIGHT TRACK ANALYSIS 
 
At  the  onset  of  this  Environmental  Assessment  (EA),  the  airport’s  Airport  Traffic  Control  Tower 
(ATCT) was not yet operational.  To obtain information regarding the manner in which aircraft oper‐
ate at Double Eagle  II Airport,  flight  track data was obtained  from  the Albuquerque  International 
Sunport Airport Surveillance Radar (ASR) facility.  Obtaining this data was important to this study as 
it allowed for a detailed analysis of the current flight patterns at the airport.  The information was 
used to formulate flight paths for input into the Integrated Noise Model (INM) for the noise analysis 
and also provided  information regarding the current overflights of the Petroglyph National Monu‐
ment.  As discussed throughout this EA, the National Park Service (NPS) indicated concerns regard‐
ing the potential  impacts of airport development on the neighboring Monument.   The NPS recog‐
nizes the presence and value of Double Eagle  II Airport, but wants to ensure the protection of re‐
sources contained within the Monument.   This was communicated to the FAA and the City of Albu‐
querque Aviation Department during the preparation of the EA for the ATCT at Double Eagle II Air‐
port. 
 
Flight track data was requested for three periods to allow for a comparison of seasonal differences 
in the operational characteristics of the airport.  Between requests, adjustments were made to the 
requested coverage area to include all critical portions of the study area.  Copies of the letters sent 
to the FAA Southwest Region Freedom of  Information Act (FOIA) Coordinator requesting the data 
are included at the end of this appendix.  
 
Periods analyzed include the following: 
 

 May 1, 2006 – May 10, 2006 
 October 18, 2007 – October 31, 2007 
 January 1, 2008 – January 19, 2008 
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The first two data sets were evaluated utilizing a process developed by Coffman Associates for 
use primarily in 14 CFR Part 150 Studies.  The third data set was analyzed through a geographic 
information system (GIS) process developed in early 2008.  The differences in analysis tools are 
indicated by the different manners in which the following data is presented. 
 
May 1, 2006 through May 10, 2006 Data 
 
Exhibits  F1,  F2,  F3,  and  F4  depict  the  flight  track  information  obtained  from May  1,  2006 
through May 10, 2006.  As indicated on the exhibits, the flight track window stopped at the nor‐
thernmost edge of  the Petroglyph National Monument and did not  include overflights of  the 
Northern Geologic Window.   The arrival  tracks depicted on Exhibit F1  illustrate  the predomi‐
nant usage of Runway 4‐22 for arrivals.  This is likely due to the proximity of the Runway 22 end 
to the  fixed base operator  (FBO)  facilities, the  length of the runway, and the presence of the 
instrument  landing  system  (ILS) on Runway 22.   The departure  tracks depicted on Exhibit F2 
were limited due to the manner in which the data was processed by the ASR facility.  The tracks 
do verify  the heavy use of Runway 4‐22  for operations at  the airport.   Exhibit F3 depicts  the 
touch‐and‐go flight tracks.  As indicated on the exhibit, these practice maneuvers utilized both 
runways during the period analyzed.  The manner in which helicopters operated at the airport 
during  the data period  is depicted on Exhibit F4.   As  indicated by  the  flight  tracks, helicopter 
operators at the airport currently fly “point to point.”  
 
October 18, 2007 through October 31, 2007 Data 
 
The data obtained for this period was not able to be processed due to formatting issues. 
 
January 1, 2008 – January 19, 2008 Data 
 
As previously mentioned, the data obtained during this time period was analyzed through a GIS 
process which allowed the analysis to be refined and actually assess which runway end was uti‐
lized for aircraft operation.   Exhibits F5, F6, F7, and F8 depict the results of the analysis.    It  is 
apparent  from  the exhibits  that during  the data period  the winds were predominantly out of 
the north and the southwest, thereby resulting in heavier use of Runways 22 and 35. 
 
Data obtained for this period provided a larger window which allowed for an evaluation of the 
overflights of the Northern Geologic Window. 
 
 
FLIGHT TRACKS DEVELOPED FOR THE NOISE ANALYSIS 
 
Utilizing the flight track  information from the time periods described above, generalized flight 
tracks were developed for input into the INM.  Using the data from the ASR allowed for a more 
detailed noise analysis that would more  likely reflect the actual operating environment.   Exhi‐
bits F9, F10, F11, and F12 depict the flight tracks as well as the number of operations assigned 
to each track to model the existing and 2015 Alternative A, Alternative B, and No Action Alter‐
native noise scenarios.   
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Exhibit F4
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Exhibit F5
FLIGHT TRACK DATA

RUNWAY 4

Flight track recorded between
January 8-19, 2008
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Flight track recorded between
January 8-19, 2008

Exhibit F6
FLIGHT TRACK DATA

RUNWAY 22
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Flight track recorded between
January 8-19, 2008

Exhibit F7
FLIGHT TRACK DATA

RUNWAY 17
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Flight track recorded between
January 8-19, 2008

Exhibit F8
FLIGHT TRACK DATA

RUNWAY 35
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Exhibit F9
EXISTING 2006

INM ARRIVAL TRACKS
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Coffman Associates Analysis.Source:

LEGEND

HAA Track ID
(660) Number of Annual Operations

INM Arrival Tracks

Monument Boundary

Track Existing
04AA 1,159             
04AB 1,391             
04AC 927                
04AD 1,159             
17AA 1,159             
17AB 2,029             
17AC 1,449             
17AD 1,159             
22AA 4,637             
22AB 2,782             
22AC 927                
22AD 927                
35AA 348                
35AB 522                
35AC 348                
35AD 869                
35AE 869                
35AF 522                
HAA 660                
HAB 330                
HAC 1,320             
HAD 495                
HAE 495                

Flight Track Assignments
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Exhibit F10
EXISTING 2006

INM DEPARTURE TRACKS
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Coffman Associates Analysis.Source:

INM Departure Tracks

LEGEND

HAA Track ID
(660) Number of Annual Operations

Monument Boundary

Track Existing
04DA 1,159             
04DB 1,623             
04DC 1,855             
17DA 2,608             
17DB 869                
17DC 2,319             
22DA 2,319             
22DB 927                
22DC 4,637             
22DD 1,391             
35DA 1,391             
35DB 522                
35DC 1,565             
HDA 660                
HDB 330                
HDC 1,320             
HDD 495                
HDE 495                

Flight Track Assignments



HELIPADE
(825 A & B)HELIPADD

(825 A & B)

HELIPADB
(550 A & B)

22F
(34 - A)
(54 - B)

35A
(976 - A)
(664 - B)

35C
(657 A & B) HELIPADA

(1,100 A & B)04A
(2,142 A & B)

17B
(1,753 - A)
(3,751 - B)

17C
(3,453 - A)
(2,689 - B)

17A
(8,568 - A)
(2,169 - B)

04C
(1,717 - A & B)

35F
(1,274 - A) 
(956 - B)

22D
(1,062 - A)
(1,699 - B)

04B
(2,585 A & B)

22C
(1,085 - A)
(1,735 - B)

22B
(3,209 - A)
(5,134 - B)

35D
(2,549 - A)
(1,593 - B)

04D
(2,142 A & B)

35B
(976 - A & B)

17D
(3,399 - A)
(2,124 - B)

HELIPADC
(2,200 A & B)

22A
(5,344 - A)
(8,550 - B)35AE

(0 - A
(1,593 - B)

05
S

P
12

-F
11

-0
4/

23
/0

9

Exhibit F11
2015 INM ARRIVAL TRACKS

0 4,000

1" = 4000'

e

N
O
R
T
H

Coffman Associates Analysis.Source:

LEGEND

HAA Track ID
(660 - A) Number of Annual Operations - Alt.

Monument Boundary

INM Fixed Wing Arrival Tracks

INM Helicopter Arrival Tracks

Track Alternative A Alternative B
04AA 2,142 2,142
04AB 2,585 2,585
04AC 1,717 1,717
04AD 2,142 2,142
17AA 8,568 2,169
17AB 1,753 3,751
17AC 3,453 2,689
17AD 3,399 2,124
22AA 5,344 8,550
22AB 3,209 5,134
22AC 1,085 1,735
22AD 1,062 1,699
22AF 34 54
35AA 983 664
35AB 976 976
35AC 657 657
35AD 2,549 1,593
35AE 0 1,593
35AF 1,274 956
HAA 1,100 1,100
HAB 550 550
HAC 2,200 2,200
HAD 825 825
HAE 825 825

Flight Track Assignments
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Exhibit F12
2015 INM DEPARTURE TRACKS
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Coffman Associates Analysis.Source:

LEGEND

INM Fixed Wing Departure Tracks

INM Helicopter Departure Tracks

HAA Track ID
(660 - A) Number of Annual Operations - Alt.

Monument Boundary

Track Alternative A Alternative B
04DA 2,147 2,147
04DB 3,005 3,005
04DC 3,435 3,435
17DA 7,728 4,830
17DB 2,576 1,610
17DC 6,869 4,293
22DA 2,683 4,293
22DB 1,073 1,717
22DC 5,366 8,586
22DD 1,610 2,576
35DA 2,576 2,576
35DB 966 966
35DC 2,898 2,898
HDA 1,100 1,100
HDB 550 550
HDC 2,200 2,200
HDD 825 825
HDE 825 825

Flight Track Assignments
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Of particular note are the operational assignments for the 2015 arrival and departure tracks as 
these assignments translate to how the airport would likely operate under the two alternative 
scenarios.  Exhibit F11 depicts the modeled 20151 arrival tracks and operation assignment.  As 
depicted on the exhibit, many of the operation assignments remain the same, (i.e., Track 04A 
04B, and 04C).   Differences  in  the  flight  track assignments occur primarily  to  the  tracks  that 
overfly the Monument or the Northern Geologic Window.   For example, Track 22A is assigned 
5,344 arrivals  for Alternative A and 8,550 arrivals  for Alternative B, and Track 17A  is assigned 
8,568 tracks for Alternative A and 2,169 tracks for Alternative B.  This difference in operational 
assignment is attributed to the relocation of the instrument landing system from Runway 22 to 
Runway 17 and the lengthening of Runway 17‐35 that is proposed through Alternative A.  These 
changes to Runway 17‐35 would result  in  increased use of this runway and a decrease  in the 
use  of  Runway  4‐22.    This  translates  to  fewer  operations  on  Track  22A which  overflies  the 
Northern Geologic Window as well as  the northernmost portions of  the Petroglyph National 
Monument and more operations on Track 17A which does not overfly either of these sensitive 
areas. 
 
Exhibit F12 depicts the modeled departure tracks and operational assignments.  The changes in 
the departure operation assignments are directly related to which runway  is  the  longest run‐
way for each alternative.   Aircraft require  longer runway  length for departure than arrival due 
to the increased weight of the aircraft resulting from fuel load.  (Aircraft land lighter than they 
take off because of  fuel usage.)   For  safety  reasons, pilots  typically prefer  to  take off on  the 
longest runway to allow for a safe stop  in case of an aborted take‐off.   The flight track assign‐
ments depicted on Exhibit F12 allot a larger operational load to the longer runway for each al‐
ternative.   Runway 17‐35  is assigned more departures  in Alternative A as  it  is the  longest run‐
way and vice versa for Alternative B.  

                                                 
1 The 2015 forecast year is used in this discussion as it contains the higher activity level of those modeled within 
the noise analysis. 
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Appendix G 
REQUIRED ANALYSIS FOR EACH 
ENVIRONMENTAL IMPACT CATEGORY 
 
The purpose of this appendix is to provide detailed descriptions of the analyses undertaken for each of 
the  impact categories  in Chapter Four of  this Environmental Assessment  (EA).   Appendix A of Federal 
Aviation Administration (FAA) Order 1050.1E, Environmental Impacts: Policies and Procedures, summa‐
rizes  the  requirements and procedures  to be used  in environmental  impacts  analysis.   This appendix 
summarizes  the pertinent sections of  this FAA Order.   Also provided within  the  following sections are 
established FAA “thresholds of significance.”   These thresholds assist the FAA  in determining when an 
impact should be considered significant. 
 
Following  is a  list of  impact categories discussed  in Chapter Four and the page number  the discussion 
can be found: 
 

 NOISE ......................................................................................................................... 4‐2 
 COMPATIBLE LAND USE ............................................................................................ 4‐3 
 SOCIOECONOMIC IMPACTS, ENVIRONMENTAL JUSTICE, AND 

CHILDREN’S ENVIRONMENTAL HEALTH AND SAFETY RISKS  .................................... 4‐5 
 SECONDARY (INDUCED) IMPACTS ............................................................................. 4‐7 
 AIR QUALITY .............................................................................................................. 4‐8 
 WATER QUALITY ...................................................................................................... 4‐13 
 HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES ............................... 4‐14 
 DEPARTMENT OF TRANSPORTATION SECTION 4(f) ................................................ 4‐22 
 FISH, WILDLIFE, AND PLANTS .................................................................................. 4‐23 
 NATURAL RESOURCES AND ENERGY SUPPLY .......................................................... 4‐25 
 LIGHT EMISSIONS AND VISUAL IMPACTS ................................................................ 4‐27 
 HAZARDOUS MATERIALS, POLLUTION PREVENTION, AND SOLID WASTE .............. 4‐28 
 CONSTRUCTION IMPACTS ....................................................................................... 4‐29
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 CUMULATIVE IMPACTS............................................................................................ 4‐32 
 COASTAL RESOURCES (not present in project area) 
 FARMLAND (not present in project area) 
 FLOODPLAINS (not present in project area) 
 WETLANDS (not present in project area) 
 WILD AND SCENIC RIVERS (not present in project area) 

 
 

NOISE 
 
Aircraft sound emissions are often the most noticeable environmental impact an airport will produce on 
a surrounding community.    If the sound  is sufficiently  loud or  frequent  in occurrence,  it may  interfere 
with various activities or otherwise be considered objectionable.   To determine noise‐related  impacts 
that the proposed action could have on the environment surrounding the airport, noise exposure pat‐
terns based on projected future aviation activity should be analyzed.   49 USC Sections 47101 (a)(2), (c) 
and  (h) establish policies to minimize current and projected noise  impacts on nearby communities re‐
sulting from building and operating aviation facilities.  This section also requires the Secretary of Trans‐
portation to consult with the Secretary of the Interior and the EPA Administrator about projects involv‐
ing new airports, new runways, or major runway extensions  that may cause significant environmental 
impacts. 
 
 
AIRCRAFT NOISE ANALYSIS METHODOLOGY 
 
The standard methodology for analyzing noise conditions at airports involves the use of a computer si‐
mulation model.  The FAA has approved the Integrated Noise Model (INM) for use in EAs. 
 
The INM describes aircraft noise in the Yearly Day‐Night Average Sound Level (DNL).   DNL accounts for 
the  increased sensitivity to noise at night  (10:00 p.m. to 7:00 a.m.) and  is the metric preferred by the 
FAA,  Environmental  Protection  Agency  (EPA),  and  Department  of  Housing  and  Urban  Development 
(HUD), among others, as an appropriate measure of cumulative noise exposure. 
 
The INM works by defining a network of grid points at ground level around the airport.   It then selects 
the shortest distance from each grid point to each flight track and computes the noise exposure for each 
aircraft operation by aircraft type and engine thrust  level, along each  flight track.   Corrections are ap‐
plied for air‐to‐ground acoustical attenuation, acoustical shielding of the aircraft engines by the aircraft 
itself, and aircraft speed variations.  The noise exposure levels for each aircraft are summed at each grid 
location.  The DNL at all grid points is used to develop noise exposure contours for selected values (e.g., 
65, 70, and 75 DNL).   Noise contours are then plotted on a base map of the airport environs using the 
DNL metrics. 
 
In addition to the mathematical procedures defined in the model, the INM has another very important 
element.   This  is a database containing  tables correlating noise,  thrust  settings, and  flight profiles  for 
most of the civilian aircraft and many common military aircraft operating in the United States.  This da‐
tabase, often referred to as the noise curve data, has been developed under FAA guidance based on ri‐
gorous noise monitoring in controlled settings.  In fact, the INM database was developed through more 
than a decade of research, including extensive field measurements of more than 10,000 aircraft opera‐
tions.   The database also  includes performance data  for each aircraft  to allow  for  the computation of 
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airport‐specific flight profiles (rates of climb and descent).  The most recent version of the INM, Version 
7.0a, was used for modeling the noise condition for purposes of this EA. 
 
 
INM Input 
 
A variety of user‐supplied input data is required to use the INM.  This includes the airport elevation, av‐
erage annual  temperature, airport area  terrain, a mathematical definition of  the airport  runways,  the 
mathematical description of ground tracks above which aircraft fly, and the assignment of specific take‐
off weights to individual flight tracks.  In addition, aircraft not included in the model’s database may be 
defined for modeling, subject to FAA approval. 
 
 

 Activity Data 
 
Airport activity  is defined as  the  take‐offs and  landings by aircraft operating at  the  facility;  this  is also 
referred to as aircraft operations.  Activity is further described as either local, indicating aircraft practic‐
ing take‐offs and landings (i.e., performing touch‐and‐go’s), or itinerant, referring to the initial departure 
from or final arrival at the airport. 
 
Existing and forecast airport activity (i.e., take‐offs and landings, or operations by aircraft) are discussed 
in Appendix D.  Table G1 provides a summary of operations for the existing condition and two forecast 
years (2010 and 2015) for Alternatives A and B.   
 
Existing airport activity  (i.e.,  take‐offs and  landings, or operations by aircraft)  for 2008 was estimated 
using data prepared during the development of the airport’s Master Plan in 2002.  Table G1 provides a 
summary of operations for the existing condition as well as the two forecast years (2010 and 2015) for 
Alternative A, Alternative B, and the No Action Alternative.   Additional  information regarding the fore‐
casts can be found in Appendix D. 
 
 

 Fleet Mix 
 
The selection of individual aircraft types is important to the modeling process because different aircraft 
types generate different noise  levels.   The aircraft  fleet mix was derived  from an  inventory of existing 
operations at the airport.  Table G1 summarizes the generalized fleet mix data input into the noise anal‐
ysis. 
 
 

 Database Selection 
 
In order to select the proper aircraft from the INM database, a review of the current fleet mix for Double 
Eagle II Airport was conducted.  Different aircraft types generate different noise levels; therefore, selec‐
tion of  individual aircraft plays an  important  role  in  the noise modeling process.   The  following para‐
graphs outline the database selections used for input into the INM. 
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TABLE G1 
Operational Fleet Mix 
Double Eagle II Airport 

 
Aircraft 

INM 
Designator 

 
2008 

2010 
Action 

2010 No 
Action 

2015 
Action 

2015 No 
Action 

Day‐ 
time % 

Night‐ 
time % 

Itinerant 

Single Engine, Fixed Propeller  GASEPF  32,471  38,281  38,281  43,767  43,767  97.0%  3.0% 

Single Engine, Variable 
Pitch Propeller  GASEPV  10,786  12,762  12,762  14,589  14,589 

 
97.0%  3.0% 

Multi‐Engine Piston  BEC58P  1,413  1,775  1,775  2,207  2,207  97.0%  3.0% 

Turboprop  CNA441  1,300  1,600  1,600  3,000  3,000  97.0%  3.0% 

Military Turboprop  C130  0  900  900  900  900  100.0%  0.0% 

Very Light Jet  CNA510  100  6,900  6,900  19,100  19,100  100.0%  0.0% 

Business Jet, Stage 3  CIT3  24  225  100  345  75  100.0%  0.0% 

Business Jet, Stage 3  CNA500  60  300  100  529  115  100.0%  0.0% 

Business Jet, Stage 3  GIV  4  30  0  276  60  100.0%  0.0% 

Business Jet, Stage 2  LEAR25  4  15  0  0  0  100.0%  0.0% 

Business Jet, Stage 3  LEAR35  208  930  300  1,150  250  97.0%  3.0% 

Helicopter, Military  UH60  0  900  900  900  900  80.0%  20.0% 

Helicopter, Civilian  B206  6,600  8,200  8,200  10,100  10,100  97.0%  3.0% 

Itinerant Subtotal    52,970  72,817  71,817  96,863  95,063   

Local 

Single Engine, Fixed Propeller  GASEPF  57,229  67,470  67,470  77,133  77,133  97.0%  3.0% 

Single Engine, Variable Pitch Pro‐
peller  GASEPV  19,014  22,489  22,489  25,711  25,711 

97.0%  3.0% 

Multi‐Engine Piston  BEC58P  2,487  3,125  3,125  3,893  3,893  97.0%  3.0% 

Local Subtotal    78,730  93,083  93,083  106,737  106,737   

  

GRAND TOTAL    131,700  165,900  164,900  203,600  201,800   

Source:  Coffman Associates analysis 

 
 
Business Jet Aircraft.   The INM provides data for most of the business jet aircraft  in the national fleet.  
The following INM designators were selected to represent business jet operations at Double Eagle II Air‐
port.   In addition to Lear 35 operations, LEAR35 was used to model operations for the Lear 36, 45, 55, 
Falcon 10, 50, 900, and Beechjet 400.  The CIT3 was used to model operations for the Cessna 650.  Stage 
2  Lear 25 operations were  represented by  the  LEAR25 profile.   Cessna 500, 501, 525,  and 550 were 
modeled using the CNA500.  The Eclipse Very Light Jet was modeled using the CNA510 profile.  The GIV 
profile was used to represent Gulfstream IV and other large business jet aircraft. 

 
Turbo‐Prop Aircraft.   The CNA441, typically the Cessna 441, effectively represents the  light turbo‐prop 
aircraft such as the Beech King Air, Cessna 402, Gulfstream Commander, and others.   

 
Twin Piston Aircraft.   The database  list  recommends  the BEC58P,  the Beech Baron,  to  represent  the 
light twin piston aircraft such as the Piper Navajo, Beech Duke, Cessna 31, and others. 
 
Single‐Engine Aircraft.   Because single‐engine aircraft  in  the general aviation  fleet vary widely  in their 
noise characteristics, the  INM utilizes two composite single‐engine models.   The FAA’s substitution  list 
indicates that the general aviation single‐engine variable pitch propeller model, the GASEPV, represents 
a number of single‐engine general aviation aircraft such as: Beech Bonanza, Cessna 177 and 180, Piper 
Cherokee Arrow, Piper PA‐32, and the Mooney.  The general aviation single‐engine fixed pitch propeller 
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model, the GASEPF, represents the Cessna 150 and 172, Piper Archer, Piper PA‐28‐140 and ‐180, and the 
Piper Tomahawk among others. 
 
Military.  The UH‐60 Blackhawk helicopter was modeled using the UH60 profile.  For military turboprop 
operations, the C130E was used. 
 
Helicopter.   Helicopter profiles are also  included  in  the  INM.       The B206L  (Bell 206) and Eurocopter 
EC130 (EC130) identifiers were used to model general aviation helicopter operations. 
 
All the above choices conform to the Pre‐Approved Substitution List published by the FAA Office of Envi‐
ronment and Energy (AEE) branch in Washington, D.C. 
 
 

 Time‐of‐Day 
 

The time‐of‐day which aircraft operations occur  is an  important component of the INM model and de‐
pends on the noise metric used to represent noise conditions.  The average day‐night noise level (DNL) 
adds additional weight to operations that occur during nighttime hours (10:00 p.m. to 7:00 a.m.).  Dur‐
ing this time, an additional 10 dB is added to all aircraft operations to represent the increased sensitivity 
that residents might have during nighttime hours.  When calculating aircraft noise exposure, one night‐
time operation is equal to ten daytime operations resulting from the penalty. 
 
Because Double Eagle II Airport does not have the means to track flights at the airport, time‐of‐day in‐
formation was gathered from conversations with the airport staff and fixed base operators.   Table G1 
summarizes  the  time‐of‐day percentages assumed  in  the model.   As shown  in  the  table, a majority of 
operations occur during the daytime hours. 
 

 

 Runway Use 
 

Runway usage data is also an essential component for developing noise exposure contours in the INM.  
Local wind data can be used as a general guideline for determining runway use percentages.  However, 
local wind data provides only the directional availability of a runway and does not consider pilot selec‐
tion, primary runway operations, or local operating conventions.  A discussion of wind conditions at the 
airport is included in Appendix E.  At Double Eagle II Airport, the crosswind configuration at the airport 
offers  four  directions  of  choice.    Continuous  runway  use  records  are  not maintained  by  the  airport.  
Runway usage estimates were established through discussions with the airport staff and an evaluation 
of  the airport historic wind data.   Table G2  summarizes  the  runway use percentages  for  the existing 
condition and the No Action Alternative for 2010 and 2015.  Table G3 summarizes the runway use per‐
centages for Alternative A for 2010 and 2015, and Table G4 summarizes the runway use percentages for 
Alternative B for 2010 and 2015. 
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TABLE G2 
Existing Condition and No Action (2008, 2010, 2015) Runway Use 
Double Eagle II Airport 

 
Runway  Business Jet  Military 

General
Aviation 

Departures 

17  25% 25% 25%

35  15% 15% 15%

04  20% 20% 20%

22  40% 40% 40%

Arrivals 

17  25% 25% 25%

35  15% 15% 15%

04  20% 20% 20%

22  40% 40% 40%

Source:   Runway usage was established  through discussions with  the Airport Manager and an evaluation of  the
wind conditions at Double Eagle II Airport. 

 
 
TABLE G3 
Alternative A (2010, 2015) Runway Use 
Double Eagle II Airport 

 
Runway  Business Jet  Military 

General
Aviation 

Departures 

17  40% 40% 40%

35  15% 15% 15%

04  20% 20% 20%

22  25% 25% 25%

Arrivals 

17  40% 40% 40%

35  15% 15% 15%

04  20% 20% 20%

22  25% 25% 25%

Source:   Runway usage was established  through discussions with  the Airport Manager and an evaluation of  the 
wind conditions at Double Eagle II Airport. 
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TABLE G4 
Alternative B (2010, 2015) Runway Use 
Double Eagle II Airport 

 
Runway  Business Jet  Military 

General
Aviation 

Departures 

17  25% 25% 25%

35  15% 15% 15%

04  20% 20% 20%

22  40% 40% 40%

Arrivals 

17  40% 36% 36%

35  60% 54% 54%

04  0% 7% 7%

22  0% 3% 3%

Source:   Runway usage was established  through discussions with  the Airport Manager and an evaluation of  the 
wind conditions at Double Eagle II Airport. 

 
 

 Flight Tracks 
 
Local  and  standard  air  traffic procedures,  radar  flight  track data  from  the Albuquerque  International 
Sunport Airport Surveillance Radar (ASR) facility, and input from the Airport Manager and fixed base op‐
erators were used to develop consolidated flight tracks for use in the INM.  A detailed discussion of the 
flight tracks and their development is included in Appendix F. 
 
 

 Flight Profiles 
 
The standard arrival profile used in the INM program is a three‐degree approach.  No indication was giv‐
en by airport staff that there was any variation on this standard procedure; therefore, the standard ap‐
proach was included in the model as representative of local operating conditions. 
 
INM Version 7.0a computes the take‐off profiles based on the user‐supplied airport elevation and aver‐
age annual temperature entries in the input batch.  At Double Eagle II Airport, the elevation is 5,837 feet 
mean sea  level (MSL) and the average annual temperature  is 56.8 degrees Fahrenheit (F), based on  in‐
formation  from  the National Oceanic and Atmospheric Administration.    If other  than  standard  condi‐
tions (temperature of 59 degrees F and elevations of zero feet MSL) are specified by the user, the profile 
generator automatically computes  the  take‐off profiles using  the airplane performance coefficients  in 
the  database  and  equations  in  the  Society  of  Aeronautical  Engineers,  Aerospace  Information  Report 
1845 (SAE/AIR 1845). 
 
The  INM computes  separate departure profiles  (altitude at a  specified distance  from  the airport with 
associated velocity and thrust settings) for each of the various types of aircraft using the airport. 



 G‐8

INM Output 

 
Output data selected for calculation by the INM are annual average noise contours in DNL.  The DNL is a 
measure of the 24‐hour noise level of a community to allow for comparison between the No Action and 
proposed development alternatives. 
 
Computer files developed from data described in the previous section provided input to the INM, which 
generated  output  files  for  years  and  alternatives  being  evaluated.    In  accordance with  FAA  Orders 
1050.1E and 5050.4B, the 65, 70, and 75 DNL noise contours were produced for each alternative.  Con‐
tours were prepared for the following: existing condition (2008); Alternative A year of  implementation 
(2010) and five years beyond (2015); Alternative B year of implementation (2010) and five years beyond 
(2015); and the No Action Alternative for the years 2010 and 2015. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
FAA Orders 1050.1E and 5050.4B define a significant noise impact as one which would occur if the Pro‐
posed Action would cause noise‐sensitive areas to experience an increase in noise of 1.5 DNL or more, at 
or above  the 65 DNL noise exposure  level when compared  to  the No Action Alternative  for  the same 
timeframe. 
 
 

COMPATIBLE LAND USE 
 
An airport’s  compatibility with  surrounding  land uses  is usually associated with  the extent of  the air‐
port’s noise  impacts.   Airport projects such as those needed to accommodate fleet mix changes, an  in‐
crease in operations at the airport, or air traffic changes are examples of activities which can alter noise 
impacts and affect surrounding land uses.  Typically, if the noise analysis concludes that there is no sig‐
nificant impact, a similar conclusion usually can be made with respect to compatible land use.  However, 
if  the proposed action would  result  in other  impacts exceeding  thresholds of  significance which have 
land use ramifications, such as disruption of communities, relocation of businesses or residences, and 
induced socioeconomic  impacts, the effects of the  land use  impacts shall also be discussed within this 
section. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
When the noise analysis determines that a significant impact will occur over noise‐sensitive areas within 
the 65 DNL noise contour, the compatible land use discussion should include a discussion on mitigation 
measures  to be  taken along with other  land use controls.   Special consideration needs  to be given  to 
unique and sensitive Section 4(f) properties. 
 
 

SOCIOECONOMIC IMPACTS, ENVIRONMENTAL JUSTICE, 
AND CHILDREN’S ENVIRONMENTAL HEALTH AND SAFETY RISKS 
 
Socioeconomic impacts known to result from airport improvements are often associated with relocation 
activities or other community disruptions, including alterations to surface transportation patterns, divi‐
sion or disruption of existing communities,  interferences with orderly planned development, or an ap‐
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preciable change in employment related to the project.  Social impacts are generally evaluated based on 
areas of acquisition and/or areas of significant project  impact, such as areas encompassed by noise  le‐
vels in excess of 65 DNL. 
 
Executive Order  12898,  Federal Action  to Address  Environmental  Justice  in Minority  Populations  and 
Low‐Income Populations, and the accompanying Presidential Memorandum, and Order DOT 5610.2, En‐
vironmental  Justice,  require  FAA  to  provide  for meaningful  public  involvement  by minority  and  low‐
income populations as well as analysis that identifies and addresses potential impacts on these popula‐
tions that may be disproportionately high and adverse. 
 
Pursuant to Executive Order 13045, Protection of Children from Environmental Health Risks and Safety 
Risks,  federal agencies are directed  to  identify and  assess environmental health and  safety  risks  that 
may disproportionately affect children.   These  risks  include  those  that are attributable  to products or 
substances that a child is likely to come in contact with or ingest, such as air, food, drinking water, recr‐
eational waters, soil, or products they may be exposed to. 
 
The acquisition of the residences and farmland  is required to conform with the Uniform Relocation As‐
sistance and Real Property Acquisition Policies Act of 1970 (URARPAPA).  These regulations mandate that 
certain relocation assistance services be made available to homeowners/tenants of the properties.  This 
assistance  includes help  finding comparable and decent substitute housing  for  the same cost, moving 
expenses, and in some cases, loss of income. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
The thresholds of significance for this impact category are reached if the project negatively affects a dis‐
proportionately high number of minority or low‐income populations or if children would be exposed to a 
disproportionate number of health and safety risks.   Significant socioeconomic  impacts would result  if 
an extensive number of residents need to be relocated and sufficient replacement housing  is unavaila‐
ble;  if extensive relocation of business  is required and this relocation would create a severe economic 
hardship for the affected communities; if disruptions of local traffic patterns would substantially reduce 
the  level of service of the roads serving the airport and the surrounding community; or,  if there would 
be a substantial loss in the community tax base. 
 
 

SECONDARY (INDUCED) IMPACTS 
 
Major  development  proposals  often  involve  the  potential  for  induced  or  secondary  impacts  on  sur‐
rounding communities.  When such potential exists, the EA shall describe in general terms such factors.  
Examples  include: shifts  in patterns of population movement and growth; public service demands; and 
changes in business and economic activity to the extent influenced by the airport development.  Induced 
impacts will normally not be significant except where there are also significant impacts in other catego‐
ries, especially noise, land use, or direct social impacts. 
 
No threshold of significance has been established for this impact category. 
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AIR QUALITY 
 
The FAA is responsible for ensuring that appropriate analysis be contained within National Environmen‐
tal Policy Act  (NEPA) documents  to disclose  the potentially significant  impact of a proposed action on 
the attainment and maintenance of air quality standards established by  law or administrative determi‐
nation.  It is also the FAA’s responsibility to assure that proposed actions conform with applicable State 
Implementation Plans (SIPs) when they have been prepared and adopted. 
 
Air quality in a given location is described by the concentrations of various pollutants in the atmosphere.  
The significance of a pollutant concentration is determined by comparing it to the state and federal am‐
bient air quality standards.   The United States Environmental Protection Agency  (EPA) has established 
National Ambient Air Quality Standards (NAAQS) for six pollutants: carbon monoxide (CO), nitrogen dio‐
xide (NO2), sulphur dioxide (SO2), lead (Pb), ozone (O3), and particulate matter (PM10 and PM2.5). 
 
Based upon both federal and state air quality standards, a specific geographic area can be classified un‐
der  the  federal  and  state  Clean Air Act  (CAA)  as  either  being  an  “attainment,”  “non‐attainment,” or 
“maintenance” area for each criteria pollutant.   The criterion for non‐attainment designation varies by 
pollutant. 
 
 
AIR QUALITY STANDARDS AND REGULATORY SETTING 
 
The U.S. Environmental Protection Agency (EPA) has adopted air quality standards that specify the max‐
imum permissible near‐term and  long‐term concentrations of various air contaminants.   The National 
Ambient Air Quality Standards (NAAQS) consist of primary and secondary standards for each pollutant 
as presented  in Table G5.   Primary air quality standards are established at  levels to protect the public 
health from harm with an adequate margin of safety.  Secondary standards are set at levels necessary to 
protect the public health and welfare from any known or anticipated adverse effects of a pollutant.  All 
areas  of  the  country  are  required  to  demonstrate  attainment  with  the  NAAQS.    New Mexico  has 
adopted the federal ambient air quality standards. 
 
The federal air quality standards focus on limiting the quantity of six criteria pollutants: 
 
 Ozone (O3) 
 Carbon Monoxide (CO) 
 Sulfur Dioxide (SOx) 
 Nitrogen Dioxide (NOx) 
 Particulate Matter (PM10  and PM2.5) 
 Lead (Pb) 
 
Air contaminants increase the aggravation and production of respiratory and cardiopulmonary diseases.  
The standards also establish the  level of air quality which  is necessary to protect the public health and 
welfare  including, among other  things, effects on crops, vegetation, wildlife, visibility, and climate, as 
well as effects on materials, economic values, and on personal comfort and well‐being. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
Potentially significant air quality impacts associated with an FAA project or action would occur if the 
project or action exceeds one or more of the NAAQS for any of the time periods analyzed. 
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TABLE G5 
National Ambient Air Quality Standards 

 
Pollutant  Averaging Time 

Primary
Standard 

Secondary
Standard 

Carbon Monoxide (CO) in 
  parts per million (ppm) 

8‐hour
1‐hour 

9
35 

–
– 

Nitrogen Dioxide (NOx) in ppm  Annual 0.053 0.053

Ozone (O3) in ppm  1‐hour
8‐hour 

0.12
0.08 

0.12
0.08 

Lead (Pb) in micrograms 
  per cubic meter  Quarterly Average  1.5 

 
1.5 

Particulate Matter (PM10) in 
  micrograms per cubic meter 

Annual
24‐hour 

50
150 

50
150 

Particulate Matter (PM2.5) in 
  micrograms per cubic meter 

Annual
24‐Hour 

65
15 

65
15 

Sulfur Dioxide (SOx) in ppm  Annual
24‐hour 
3‐hour 

0.03
0.14 
– 

–
– 

0.50 

Source:   U.S. Environmental Protection Agency 

 
 

WATER QUALITY 
 
The Clean Water Act provides the authority to establish water quality standards, control discharges, de‐
velop waste treatment management plans and practices, prevent or minimize the loss of wetlands, and 
regulate other issues concerning water quality.  Water quality concerns related to airport development 
most often relate to the potential for surface runoff and soil erosion as well as the storage and handling 
of fuel, petroleum products, solvents, etc. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
Water quality regulations and issuance of permits will normally identify any deficiencies in the proposed 
development with regard to water quality or any additional  information necessary to make  judgments 
on the significance of impacts.  Difficulties in obtaining needed permits for the project, such as National 
Pollutant Discharge Elimination System (NPDES) or Section 404 permits, typically indicate a potential for 
significant water quality impacts. 

 
 
HISTORICAL, ARCHITECTURAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES 
 
Determination  of  a  project’s  environmental  impact  to  historic  and  cultural  resources  is made  under 
guidance in the National Historic Preservation Act (NHPA) of 1966, as amended, the Archaeological and 
Historic Preservation Act  (AHPA) of 1974, the Archaeological Resources Protection Act  (ARPA), and the 
Native American Graves Protection and Repatriation Act (NAGPRA) of 1990.  In addition, the Antiquities 
Act of 1906, the Historic Sites Act of 1935, and the American Indian Religious Freedom Act of 1978 also 
protect historical, architectural, archaeological, and cultural resources. 
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Section 106 of the NHPA of 1966, as amended, requires federal agencies to take into account the effects 
of their undertakings on historic properties and determine  if any properties  in, or eligible for  inclusion 
in, the National Register of Historic Places are present  in the area.    In addition,  it affords the Advisory 
Council on Historic Preservation a reasonable opportunity to comment.  The historic preservation review 
process mandated by Section 106 is outlined in regulations issued by the council. 
 
The ARPA is triggered by the presence of archaeological resources on federal or Indian lands.  The AHPA 
describes the process when consultation with resource agencies indicates that there may be an impact 
on significant scientific, prehistoric, historic, archaeological, or paleontological resources.   The process 
provides for the preparation of a professional resource survey of the area.   Should the survey  identify 
significant resources, the National Register process described above will be followed.  Should the survey 
be  inconclusive, a determination  is made whether  it  is appropriate  to provide a  commitment  to halt 
construction  if  resources are  recovered,  in order  for a qualified professional  to evaluate  their  impor‐
tance and provide for data recovery, as necessary. 
 
The NAGPRA  is  triggered by  the possession of human  remains or cultural  items by a  federally  funded 
repository or by the discovery of human remains or cultural items on federal or tribal lands and provides 
for the inventory, protection, and return of cultural items to affiliated Native American Groups.  The Act 
includes provisions that, upon inadvertent discovery of remains, the action will cease in the area where 
the remains were discovered and the appropriate agency will be notified. 
 
The Antiquities Act of 1906 was the first general  law providing protection for archaeological resources.  
It protects all historic and prehistoric sites on  federal  lands and prohibits excavation or destruction of 
such antiquities without the permission of the Secretary of the department having jurisdiction. 
 
The Historic Sites Act of 1935 declares as national policy the preservation for public use of historic sites, 
buildings, objects, and properties of national significance.  It gives the Secretary of the Interior authority 
to make historic surveys, to secure and preserve data on historic sites, and to acquire and preserve arc‐
haeological and historic sites.  This Act also establishes the National Historic Landmarks program for de‐
signating properties having exceptional value in commemorating or illustrating the history of the United 
States. 
 
The American Indian Religious Freedom Act of 1978 requires consultation with Native American groups 
concerning proposed actions on sacred sites, on federal  land, or affecting access to sacred sites.   It es‐
tablishes  federal policy  to protect and preserve  for American  Indians, Eskimos, Aleuts, and Native Ha‐
waiians their right to free exercise of their religion.  It allows these peoples to access sites, use and pos‐
sess sacred objects, and freedom to worship through ceremonial and traditional rites.  The Act requires 
federal agencies to consider the impacts of their actions on religious sites and objects that are important 
to Native Americans regardless of the eligibility for the NRHP.  Executive Order 13175, Consultation and 
Coordination with Indian Tribal Governments, and the Presidential Memorandum of April 29, 1994, Gov‐
ernment  to Government Relations with Native American Tribal Governments, outline  the government‐
to‐government consultation process between the federal agency and the potentially affected tribe. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
The action would affect a property that is on or eligible for inclusion in the NRHP if it has the potential to 
alter the characteristics of the property which make it eligible for listing.  Federal agencies can make one 
of three types of “effects findings” for an action: “no properties effected,” “no adverse effect,” and “ad‐
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verse effect.”  The level of finding depends upon how severely a project would alter the characteristics 
of a property that make it eligible for the NRHP.  Although the FAA works closely with the State Historic 
Preservation Officer (SHPO) and/or the Tribal Historic Preservation Officer (THPO), the FAA is ultimately 
responsible for the effect decision, not the SHPO or THPO. 
 
The Section 106 consultation process includes consideration of alternatives to avoid adverse effects on 
National Register listed or eligible properties; of mitigation measures; and of accepting adverse effects.  
The FAA makes the final determination on the level of effect, and advice from the SHPO/THPO may as‐
sist FAA in making that determination. 
 
 

DEPARTMENT OF TRANSPORTATION ACT:  SECTION 4(f) 
 
Section 4(f) of the DOT Act, which was recodified and renumbered as Section 303(c) of 49 USC, provides 
that  the Secretary of Transportation will not approve any program or project  that requires  the use of 
any publicly owned  land  from a historic  site, public parks,  recreation areas, or waterfowl and wildlife 
refuges of national, state, regional, or local importance unless there is no feasible and prudent alterna‐
tive  to  the use of such  land, and  the project  includes all possible planning  to minimize harm resulting 
from the use. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
A significant impact would occur when a proposed action either involves more than a minimal use of a 
Section 4(f) property or is deemed a “constructive use,” thereby substantially impairing the Section 4(f) 
property,  and mitigation measures  do  not  eliminate  or  reduce  the  effects.    Substantial  impairment 
would occur when  impacts to Section 4(f)  lands are sufficiently serious so that the value of the site  in 
terms of its prior significance and enjoyment are reduced or lost. 
 
 

FISH, WILDLIFE, AND PLANTS 
 
Section 7 of the Endangered Species Act (ESA), as amended, applies to federal agency actions and sets 
forth requirements for consultation to determine if the proposed action “may affect” a federally endan‐
gered or threatened species.  If an agency determines that an action “may affect” a federally protected 
species,  then  Section  7(a)(2)  requires  each  agency  to  consult with  the U.S.  Fish  and Wildlife  Service 
(FWS) or  the National Marine Fisheries Service  (NMFS), as appropriate,  to ensure  that any action  the 
agency authorizes, funds, or carries out is not likely to jeopardize the continued existence of any federal‐
ly listed endangered or threatened species, or result in the destruction or adverse modification of critical 
habitat.    If a species has been  listed as a candidate species, Sec. 7 (a)(4) states that each agency must 
confer with the FWS and/or NMFS. 
 
The  Sikes  Act  and  various  amendments  authorize  states  to  prepare  statewide wildlife  conservation 
plans, and the Department of Defense (DOD) to prepare similar plans, for resources under their jurisdic‐
tion.   Airport  improvement projects should be checked  for consistency with the State or DOD Wildlife 
Conservation Plans where such plans exist. 
 
The Fish and Wildlife Coordination Act requires that agencies consult with the state wildlife agencies and 
the Department of the Interior concerning the conservation of wildlife resources where the water of any 



 G‐14

stream or other water body is proposed to be controlled or modified by a federal agency or any public 
or private agency operating under a federal permit. 
 
The Migratory Bird Treaty Act  (MBTA) prohibits private parties and  federal agencies  in certain  judicial 
circuits  from  intentionally  taking a migratory bird,  their eggs, or nests.   The MBTA prohibits activities 
which would harm migratory birds,  their eggs, or nests unless  the Secretary of  the  Interior authorizes 
such activities under a special permit. 
 
Executive Order 13112, Invasive Species, directs federal agencies to use relevant programs and authori‐
ties, to the extent practicable and subject to available resources, to prevent the introduction of invasive 
species  and provide  for  restoration of native  species  and habitat  conditions  in ecosystems  that have 
been invaded.  FAA is to identify proposed actions that may involve risks of introducing invasive species 
on native habitat and populations.   “Introduction”  is  the  intentional or unintentional escape,  release, 
dissemination, or placement of a species into an ecosystem as a result of human activity.  “Invasive spe‐
cies” are alien species whose  introduction does, or  is  likely to, cause economic or environmental harm 
or harm to human health. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
A significant impact to federally listed threatened or endangered species would occur when the FWS or 
NMFS determines that the proposed action would likely jeopardize the continued existence of the spe‐
cies in question or would result in the destruction or adverse modification of critical habitat for the spe‐
cies.  However, an action need not involve a threat to extinction to federally listed species to result in a 
significant impact; lesser impacts, including impacts on non‐listed species, could also constitute a signifi‐
cant  impact.   Consultation with agencies or organizations having  jurisdiction or  special expertise con‐
cerning the protection and/or management of the species should be utilized in cases such as this. 
 
 

NATURAL RESOURCES AND ENERGY SUPPLY 
 
Energy requirements associated with the proposed action alternative generally fall into two categories: 
(1) those that relate to changed demands for stationary facilities (i.e., airfield lighting and terminal build‐
ing heating); and  (2)  those  that  involve  the movement of air and ground vehicles  (i.e.,  fuel consump‐
tion).  In addition to fuel, the use of natural resources includes construction materials, water, and man‐
power. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
An impact arises where a project will have a measurable effect on local energy supplies or would require 
the use of an unusual material or one  in short supply.   Increased consumption of fuel by aircraft  is ex‐
amined where ground movement or run‐up times are increased substantially without offsetting efficien‐
cies in operational procedures or if the faction includes a change in flight patterns.  Ground vehicles’ fuel 
consumption is examined only if the action would add appreciably to access time or if there would be a 
substantial change in movement patterns for on‐airport service or other vehicles. 
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LIGHT EMISSIONS AND VISUAL IMPACTS 
 
Airport  lighting  is characterized as either airfield  lighting  (i.e.,  runway,  taxiway, approach and  landing 
lights)  or  landside  lighting  (i.e.,  security  lights,  building  interior  lighting,  parking  lights,  and  signage).  
Generally, airport lighting does not result in significant impacts unless a high intensity strobe light, such 
as a Runway End Identifier Light (REIL), would produce a glare on any adjoining site, particularly residen‐
tial uses. 
 
Visual impacts relate to the extent that the proposed development contrasts with the existing environ‐
ment and whether a jurisdictional agency considers this contrast objectionable.  The visual sight of air‐
craft, aircraft contrails, or aircraft lights at night, particularly at a distance that is not normally intrusive, 
should not be assumed to constitute an adverse impact. 
 
No specific impact thresholds have been established for this resource category. 
 
 

HAZARDOUS MATERIALS, POLLUTION PREVENTION, AND SOLID WASTE 
 
Four primary laws have been passed governing the handling and disposal of hazardous materials, chemi‐
cals, substances, and wastes.   The two statutes of most  importance to the FAA  in proposing actions to 
construct and operate facilities and navigational aids are the Resource Conservation Recovery Act (RCRA) 
(as amended by  the Federal Facilities Compliance Act of 1992) and  the Comprehensive Environmental 
Response, Compensation, Liability Act (CERCLA), as amended (also known as Superfund).  RCRA governs 
the generation, treatment, storage, and disposal of hazardous wastes.  CERCLA provides for cleanup of 
any release of a hazardous substance (excluding petroleum) into the environment. 
 
Consideration should be given  regarding  the hazardous nature of any materials or wastes  to be used, 
generated, or disturbed by the proposed action, as well as the control measures to be taken. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
Thresholds  of  significance  are  typically  only  reached when  the  resource  agency  has  indicated  that  it 
would be difficult to issue a permit for the proposed development.  A significant impact may also be rea‐
lized if the proposed action would affect a property listed on the National Priorities List (NPL). 
 
 

CONSTRUCTION IMPACTS 
 
Temporary environmental impacts may occur as a result of construction activities.  Primarily, these im‐
pacts would relate to noise resulting from heavy construction equipment, fugitive dust emissions, and 
potential impacts on water quality from runoff and soil erosion from exposed surfaces. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
Construction  impacts alone are  rarely significant.   Refer  to  the air quality, water,  fish, plants, wildlife, 
and other relevant impact categories for discussions regarding potential construction impacts. 
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CUMULATIVE IMPACTS 
 
Cumulative  impacts may  result  from  individually minor but collectively significant actions  taking place 
over a period of time.  In determining whether a proposed action will have a significant impact, consid‐
eration should be given to whether the proposed action is related to other actions with individually in‐
significant but cumulatively significant impacts.  The analysis should include identification and consider‐
ation of  the cumulative  impacts of ongoing, proposed, and  reasonably  foreseeable  future actions and 
may include information garnered from FAA NEPA processes and, where available, environmental man‐
agement systems. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
There is no significance threshold established for this category. 
 

 
COASTAL RESOURCES 
 
Coastal zones are those waters and their bordering areas  in states along the coastlines of the Atlantic 
and Pacific Oceans, the Gulf of Mexico, and the shorelines of the Great Lakes.  These zones include isl‐
ands, beaches, transitional and intertidal areas and salt marshes.  Under most conditions, airport actions 
that would occur in or would affect a coastal zone within a state having an approved coastal zone man‐
agement program must comply with the requirements of the Coastal Zone Management Act (CZMA) of 
1972, as amended.  The CZMA requires that direct federal activities and development projects must be 
consistent with approved state coastal programs to the maximum extent practicable.  The Coastal Bar‐
riers Resources Act  (CBRA) and Executive Order 13089 also have been adopted  to protect  coastal  re‐
sources.  The CBRA prohibits, with some exceptions, federal financial assistance for development within 
the Coastal Barrier Resources System that contains undeveloped coastal barriers along the Atlantic and 
Gulf coasts and Great Lakes.  Executive Order 13089, Coral Reef Protection, requires federal agencies to 
ensure that any actions that they authorize, fund, or carry out will not degrade the conditions of coral 
reef ecosystems. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
There is no significance threshold established for this category. 
 
 

FARMLAND 
 
Under the Farmland Protection Policy Act (FPPA), federal agencies are directed to identify and take into 
account the adverse effects of federal programs on the preservation of farmland, to consider appropri‐
ate alternative actions which could lessen adverse effects, and to assure that such federal programs are, 
to the extent practicable, compatible with state or  local government programs and policies to protect 
farmland.  The FPPA guidelines developed by the Department of Agriculture apply to farmland classified 
as prime or unique, or of state or local importance as determined by the appropriate government agen‐
cy, with concurrence by the Secretary of Agriculture. 
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THRESHOLDS OF SIGNIFICANCE 
 
A significant  impact to farmland would occur when the total combined score on Form AD 1006 ranges 
between 200 and 260 points.    Impact  severity  increases as  the  total combined  score approaches 260 
points. 
 
 

FLOODPLAINS 
 
Executive Order 11988 directs federal agencies to take action to reduce the risk of flood loss, minimize 
the  impact of  floods on human safety, health, and welfare, and  restore and preserve  the natural and 
beneficial values served by the floodplains.  Department of Transportation (DOT) Order 5650.2 contains 
DOT’s policies and procedures for implementing the executive order.  Agencies are required to make a 
finding  that  there  is  no  practicable  alternative  before  taking  action  that would  encroach  on  a  base 
floodplain. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
Floodplain impacts would be considered significant if the encroachment would result in either: (1) a high 
probability of loss of human life; or (2) substantial encroachment‐associated costs or damage, including 
interrupting aircraft service or loss of a vital transportation facility; or (3) adverse impacts on natural and 
beneficial floodplain values. 
 
Mitigation measures for base floodplain encroachments may include committing to special flood‐related 
design criteria, elevating facilities above base flood  level,  locating nonconforming structures and facili‐
ties out of the floodplain, or minimizing fill placed in floodplains. 
 
 

WETLANDS  
 
The U.S. Army Corps of Engineers (COE) regulates the discharge of dredged and/or fill material into Wa‐
ters of the United States, including adjacent wetlands, under Section 404 of the Clean Water Act. 
 
Wetlands are defined by Executive Order 11990, Protection of Wetlands, as those areas that are  inun‐
dated by  surface or  groundwater with  a  frequency  sufficient  to  support,  and under normal  circums‐
tances does or would support, a prevalence of vegetation or aquatic life that requires saturated or sea‐
sonally saturated soil conditions for growth and reproduction.  Categories of wetlands include swamps, 
marshes, bogs,  sloughs, potholes, wet meadows,  river overflows, mud  flats, natural ponds, estuarine 
areas, tidal overflows, and shallow  lakes and ponds with emergent vegetation.   Wetlands exhibit three 
characteristics: hydrology, hydrophytes (plants able to tolerate various degrees of flooding or frequent 
saturation), and poorly drained soils. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
As outlined within FAA Orders 1050.1E and 5050.4B, a significant impact to wetlands would occur when 
the proposed action causes any of the following: 
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 The action would adversely affect the function of a wetland to protect the quality or quantity of mu‐
nicipal water supplies, including sole source, potable water aquifers. 
 

 The action would substantially alter the hydrology needed to sustain the functions and values of the 
affected wetland or any wetlands to which it is connected. 

 

 The action would substantially reduce the affected wetland’s ability to retain floodwaters or storm‐
associated runoff, thereby threatening public health, safety, or welfare. 

 

 The action would adversely affect the maintenance of natural systems that support wildlife and fish 
habitat or economically  important  timber,  food, or  fiber resources  in  the area or surrounding wet‐
lands. 

 

 The action would be inconsistent with applicable state wetland strategies. 
 
 

WILD AND SCENIC RIVERS 
 
The Wild and Scenic Rivers Act, as amended, describes those river segments designated or eligible to be 
included in the Wild and Scenic Rivers System.  The National Park Service maintains a Nationwide Rivers 
Inventory  (NRI) of  river  segments  that appear  to qualify  for  inclusion  in  the National Wild and Scenic 
River System but have not been designated as a Wild and Scenic River or studied under a Congressional 
authorized study.  Federal agencies are required to cooperate with the Secretary of the Interior and ap‐
propriate state agencies for the purpose of eliminating or minimizing pollution  in protected NRI rivers.  
Additionally, all agencies, as part of  their environmental  review process,  should  consult with  the De‐
partment of Interior and other federal and state agencies with jurisdiction prior to taking any action that 
could effectively foreclose or downgrade wild, scenic or recreational river status of rivers in the Wild and 
Scenic River System, study rivers, river segments  in the NRI, or other rivers eligible for  inclusion  in the 
Wild and Scenic Rivers System but not on the NRI or under study. 
 
 
THRESHOLDS OF SIGNIFICANCE 
 
There is no significance threshold established for this category. 
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BIOLOGICAL RESOURCES 
 
This appendix  contains  the September 2007 Biological Evaluation Memorandum prepared by 
Taschek Environmental Consulting (this firm was recently acquired by Parametrix).  The memo‐
randum was prepared to document field surveys undertaken  in the project area  in May 2007.  
Based on the field survey findings, it was determined that no habitat was present in the project 
area which would support any state or federally‐listed species; therefore, impacts to listed spe‐
cies would  not  occur with  development  of  either  alternative  under  consideration.    The  FAA 
concurred with the “no effect” finding.  FAA Order 1050.1E, Appendix A, Paragraph 8.2d, states 
that if the proposed action is not likely to adversely affect any listed species or critical habitat, 
no consultation needs to occur with the Fish and Wildlife Service (see 50 CFR 402.14). 
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BIOLOGICAL EVALUATION MEMORANDUM 
Double Eagle II Airport Improvements, 

 Bernalillo County, New Mexico 
 

Prepared by:  Taschek Environmental Consulting 

September 11, 2007 

INTRODUCTION AND PROJECT DESCRIPTION 

 
The City of Albuquerque Aviation Department proposes improvements to the Double Eagle II 
Airport that are aimed at meeting the runway length needs of business jets that experience 
operating limitations at the airport.  Two alternatives are under consideration (Figure 1).  The first 
is a 3001-foot (ft) extension of Runway 17-35, including a 2001-ft segment at the northern end of 
the runway and a 1000-ft segment at the southern end, which would also require a realignment of 
the airport’s existing access road.  The second alternative is a 1600-ft extension of Runway 4-22 
(see Figure 1).  Both alternatives would result in runways that total 9000 ft in length.  
Additionally, the airport access road is being relocated to improve safety and reduce vehicular 
accidents.  
 
BIOLOGICAL RECONNAISSANCE SURVEY 

A biological survey was conducted on May 22, 2007 by Jesse Shuck of TEC in order to locate 
and identify any state or federally protected species or their habitats, noxious weeds and any 
Waters of the United States.  State (New Mexico Department of Game and Fish BISON-M [Biota 
Information System of New Mexico]) and Federal (United States Fish and Wildlife Service 
[USFWS]) lists of threatened, endangered, and sensitive species, as well as the Natural Heritage 
New Mexico rare plants lists, were consulted prior to the field survey and a list of target species 
for Bernalillo County was developed based on habitat preferences of the listed species (Table 1).   

Desert Grasslands and Plains-Mesa Grasslands biotic communities characterize the project 
vicinity. Shrub and grass species such as sagebrush, saltbush, and grama grasses dominate the 
landscape, while juniper, yucca and various cacti occasionally occur (Dick-Peddie 1993).   
 
The project area is located in Bernalillo County, New Mexico on the West Mesa (also known as 
the Ceja Mesa or the Llano de Albuquerque), overlooking the Rio Grande Valley and the city of 
Albuquerque.  Elevation in the project area averages approximately 1743 meters (m) (5720 feet 
[ft]).  The Rio Grande floodplain is located approximately 11.3 kilometers (km) (7.0 miles [mi]) 
to the east. 
 
Soils in the project area are derived chiefly from Santa Fe Formation alluvium, weathered basalt, 
and aeolian materials and include the Latene sandy loam, the Wink fine sandy loam, the Alameda 
sandy loam, the Madurez loamy fine sand, and the Kokan-Rock outcrop association. The Latene 
sandy loam is moderately permeable, moderately alkaline, and strongly calcareous.  It is on 
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nearly level to gentle slopes with moderate erosion.  The Wink fine sandy loam occurs on the 
sides of low ridges with moderate to severe wind erosion.  This soil is calcareous and 
permeability is moderate.  The Madurez loamy fine sand occurs primarily on convex piedmont 
fans.  It is also calcareous and moderately permeable.  The Alameda sandy loam is a level to 
undulating soil overlying basalt flows.  Water erosion is slight while wind erosion is moderate to 
severe.  Permeability is moderate, and the soil is strongly calcareous and moderately alkaline.  
The Kokan-Rock outcrop association consists of the Kokan gravelly sand in association with 
basalt rock outcrops.  Kokan soils have high permeability and are slightly calcareous and alkaline 
(Bennett 1986). 
 
The climate in the vicinity is classified as semiarid to arid (Tuan et al. 1973), with annual 
precipitation averaging 178 to 250 millimeters (mm) (7 to 10 inches) (Bennett 1986). The 
majority of the rainfall occurs during afternoon summer thunderstorms. The frost-free season 
averages 170 to 195 days (Bennett 1986).  The warm-temperate conditions for the area 
encompass a wide range of variation, with temperatures in the vicinity of the project area 
sometimes climbing to 100o Fahrenheit in the summer and dropping to below freezing in the 
winter, with elevation the strongest influence on temperature (Bennett 1986).  The combined 
effect of elevation on temperature and precipitation results in high seasonality and marked 
variations in resource availability.  
 
The plant community in the survey area was made up primarily of sand sage (Artemesia filifolia), 
four-wing saltbush (Atriplex canescens), broom snakeweed (Gutierrezia sarothrae) and 
tumbleweed (Salsola tragus).  A total of 20 plant species were observed during the field survey 
(Table 2, Figures 2 through 4).  One coyote (Canis latrans), several horned larks (Eremophila 
alpestris), several Gunnison’s prairie dogs (Cynomys gunnisoni), several lark buntings 
(Calamospiza melanocorys) and a pair of burrowing owls (Athene cunicularia hypugaea) were 
observed in the project area (Table 3).  The pair of burrowing owls that were observed during the 
field survey is considered a Sensitive Species by the United States Fish and Wildlife Service.  
The prairie dogs that were observed during the field survey are not protected by the State of New 
Mexico or the Federal Government, but the City of Albuquerque maintains a “no-kill” policy 
towards prairie dogs that are on City of Albuquerque property.  According to the project map 
(Figure 1), the small prairie dog colony is adjacent to the proposed road project (Figure 2).  These 
burrows should be avoided during the construction activities.  If the prairie dog colony is within 
the proposed road project and disrupted from the construction activities, coordination with the 
City of Albuquerque may be required to trap and relocate these prairie dogs.   

No threatened or endangered species were observed during the field survey; nor was any critical 
habitat identified within the project area.  Burrowing owls, which are designated as a sensitive 
species by the USFWS, were observed during the field survey and the potential burrows were 
mapped for avoidance.  

NOXIOUS WEEDS 

A single Class C State Listed Noxious Weed, field bindweed (Convulvus arvensis), was observed 
during the field survey.  No other state-listed noxious weeds were observed within the project 
limits.  These plants may be controlled according to the local agency’s discretion. 
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MIGRATORY BIRDS 

Three species of birds were observed during the field survey. Several lark buntings, several 
horned larks, and a pair of burrowing owls were identified in the project area.  There were no bird 
nests observed during the field survey and there was little vegetation-based (or ground-based) 
nesting habitat within the project area.  The burrowing owls that were observed during the field 
survey are classified as a sensitive species by the USFWS and protected under the Migratory Bird 
Treaty Act.  As currently planned, runway extensions will not impact the owl nest site.  But if at 
some point the taxiway construction should be added to the project, its construction should occur 
outside of the nesting season, which is April 15 to September 1.  If construction activities do 
occur during these dates, a reconnaissance field survey is recommended to make sure that no 
burrowing owls are present before construction takes place.   

JURISDICTIONAL WETLANDS AND WATERS OF THE UNITED STATES 

There were no wetland plants, soils, or hydrology observed within the project area.  All three 
criteria are required for a wetland to be defined; therefore, there is no wetland issues associated 
with this project.  Also, no arroyos or Waters of the United States were identified in the project 
area.   

CONCLUSIONS 

There were no threatened or endangered species or their habitat observed during the field survey, 
but there were two burrowing owls, a species of special concern, observed during the field survey 
near the taxi way for the runway.  The prairie dog colony observed on the side of the road may 
fall within the footprint of the proposed road construction activities.  If these burrows are going to 
be disturbed, coordination with the City of Albuquerque may be required to trap and relocate 
these animals.  There is no critical habitat within the project area according to USFWS critical 
habitat data and no consultation with Federal or State entities will be required.  The Class C State 
Listed Noxious Weed, field bindweed, may be controlled according to the local agency’s 
discretion and further propagation of this weed as a result of this project is expected to be 
minimal. 

 ________________________ 
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Table 1.  Target list of Threatened, Endangered or Species of Concern in Bernalillo County. 
SPECIES STATUS PRESENCE/ 

ABSENCE 
Astragalus feensis 
Santa Fe milkvetch 

New Mexico  State Species of 
Concern 

Not observed 

Dalea scariosa 
La Jolla prairie clover 

Special status by Bureau of Land 
Management 

Not observed 

Athene cunicularia hypugaea 
Western Burrowing Owl 

USFWS Sensitive Species 
BLM Sensitive 

Observed and 
Mapped 

Cynomys gunnisoni 
Gunnison’s Prairie Dog  

State Sensitive Not observed 

Lanius ludovicianus 
Loggerhead Shrike 

USFWS Sensitive Species 
BLM Sensitive 

Not observed 

Thomomys bottae connectens 
Botta’s Pocket Gopher 

State Sensitive  Not observed 

 
Table 2.  List of flora observed during field survey. 

Common Name Scientific Name Abundance 

Blue grama Bouteloua gracilis 5 
Broom Snakeweed Gutierrezia sarothrae 2 
Cheatgrass Bromus tectorum 3 
Four-wing Saltbush Atriplex caniscens 2 
Globe Mallow Sphaeralcea grossulariifolia 3 
Goathead  Tribulus sp 4 
Hairy-blue Aster Machearanthera canescens 5 
Hidden flower Cryptantha sp 3 
Bermuda grass Cynodon dactylon 4 
Nightshade Solanum elaeagnifolium 4 
Perennial Goldenweed Machaeranthera pinnatifida 4 
Field bindweed Convulvus arvensis 3 
Plains Prickly Pear Opuntia polycantha 5 
Rubber Rabbitbrush Chrysothamnus nauseosus 4 
Sand Dropseed Sporobolus cryptandrus 4 
Sand Sage Artemesia filifolia 2 
Scorpionweed Phacelia integrifolia 3 
Squirreltail Grass Sitanion hystrix 4 
Summer Cypress Kochia scoparia 3 
Tumble Weed Salsola tragus 2 

     
     
     
1 Abundant 75-100%  
2 Common 50-75%  
3 Frequent 25-50%  
4 Occasional 5-25%  
5 Rare 1-5%  
6 Very rare 1 sighting  

 
Table 3.  List of fauna observed during the field survey. H-8



 
 

 6

   
Common Name Scientific Name 

  
Abundance 

Coyote Canis latrans One 
 

Horned lark Eremophila alpestris several 

Lark bunting Calamospiza melanocorys Several 

Burrowing owl Athene cunicularia hypugaea pair 

Gunnison’s prairie dog Cynomys gunnisoni several 
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Figure 1.  Project area map with biological observations.
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Figure 3.  South end of project area facing north at Runway 4-22. 
 

 
 
Figure 4.  North end of project area facing northwest at the end of Runway 17-35. 
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Figure 5.  North end of project area facing north at Runway 17-35. 
 
 

H-12



H-13



H-14



H-15



H-16



H-17



H-18



SAF RD

WaB
MWA

LtB

MaB

LtB

Am
B

AkC

AmB AkC

334200

334200

334800

334800

335400

335400

336000

336000

336600

336600

337200

337200

337800

33780038
88

60
0

38
88

60
0

38
89

20
0

38
89

20
0

38
89

80
0

38
89

80
0

38
90

40
0

38
90

40
0

38
91

00
0

38
91

00
0

38
91

60
0

38
91

60
0

38
92

20
0

38
92

20
0

38
92

80
0

38
92

80
0

38
93

40
0

38
93

40
0

0 3,000 6,000 9,0001,500
Feet

0 700 1,400 2,100350
Meters

Soil Map–Bernalillo County and Parts of Sandoval and Valencia Counties, New Mexico
(DE2)

Natural ResourcesNatural ResourcesNatural ResourcesNatural Resources
Conservation ServiceConservation ServiceConservation ServiceConservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

9/12/2007
Page 1 of 3

H-19



M
A

P 
LE

G
EN

D
M

A
P 

IN
FO

R
M

A
TI

O
N

A
re

a 
of

 In
te

re
st

 (A
O

I)
A

re
a 

of
 In

te
re

st
 (A

O
I)

So
ils

S
oi

l M
ap

 U
ni

ts

Sp
ec

ia
l P

oi
nt

 F
ea

tu
re

s
B

lo
w

ou
t

B
or

ro
w

 P
it

C
la

y 
S

po
t

C
lo

se
d 

D
ep

re
ss

io
n

G
ra

ve
l P

it

G
ra

ve
lly

 S
po

t

La
nd

fil
l

La
va

 F
lo

w

M
ar

sh

M
in

e 
or

 Q
ua

rr
y

M
is

ce
lla

ne
ou

s 
W

at
er

P
er

en
ni

al
 W

at
er

R
oc

k 
O

ut
cr

op

S
al

in
e 

S
po

t

S
an

dy
 S

po
t

S
ev

er
el

y 
E

ro
de

d 
S

po
t

S
in

kh
ol

e

S
lid

e 
or

 S
lip

S
od

ic
 S

po
t

S
po

il 
A

re
a

S
to

ny
 S

po
t

V
er

y 
S

to
ny

 S
po

t

W
et

 S
po

t

O
th

er

Sp
ec

ia
l L

in
e 

Fe
at

ur
es

G
ul

ly

S
ho

rt 
S

te
ep

 S
lo

pe

O
th

er

Po
lit

ic
al

 F
ea

tu
re

s
M

un
ic

ip
al

iti
es

C
iti

es

U
rb

an
 A

re
as

W
at

er
 F

ea
tu

re
s

O
ce

an
s

S
tre

am
s 

an
d 

C
an

al
s

Tr
an

sp
or

ta
tio

n
R

ai
ls

R
oa

ds
In

te
rs

ta
te

 H
ig

hw
ay

s

U
S

 R
ou

te
s

S
ta

te
 H

ig
hw

ay
s

Lo
ca

l R
oa

ds

O
th

er
 R

oa
ds

O
rig

in
al

 s
oi

l s
ur

ve
y 

m
ap

 s
he

et
s 

w
er

e 
pr

ep
ar

ed
 a

t p
ub

lic
at

io
n 

sc
al

e.
V

ie
w

in
g 

sc
al

e 
an

d 
pr

in
tin

g 
sc

al
e,

 h
ow

ev
er

, m
ay

 v
ar

y 
fro

m
 th

e
or

ig
in

al
. P

le
as

e 
re

ly
 o

n 
th

e 
ba

r s
ca

le
 o

n 
ea

ch
 m

ap
 s

he
et

 fo
r p

ro
pe

r
m

ap
 m

ea
su

re
m

en
ts

.

S
ou

rc
e 

of
 M

ap
: 

 N
at

ur
al

 R
es

ou
rc

es
 C

on
se

rv
at

io
n 

S
er

vi
ce

W
eb

 S
oi

l S
ur

ve
y 

U
R

L:
 

 h
ttp

://
w

eb
so

ils
ur

ve
y.

nr
cs

.u
sd

a.
go

v
C

oo
rd

in
at

e 
S

ys
te

m
: 

 U
TM

 Z
on

e 
13

N

Th
is

 p
ro

du
ct

 is
 g

en
er

at
ed

 fr
om

 th
e 

U
S

D
A

-N
R

C
S

 c
er

tif
ie

d 
da

ta
 a

s 
of

th
e 

ve
rs

io
n 

da
te

(s
) l

is
te

d 
be

lo
w

.

S
oi

l S
ur

ve
y 

A
re

a:
 

 B
er

na
lil

lo
 C

ou
nt

y 
an

d 
P

ar
ts

 o
f S

an
do

va
l a

nd
V

al
en

ci
a 

C
ou

nt
ie

s,
 N

ew
 M

ex
ic

o
S

ur
ve

y 
A

re
a 

D
at

a:
 

 V
er

si
on

 7
, J

an
 1

3,
 2

00
7

D
at

e(
s)

 a
er

ia
l i

m
ag

es
 w

er
e 

ph
ot

og
ra

ph
ed

: 
 1

0/
6/

19
96

Th
e 

or
th

op
ho

to
 o

r o
th

er
 b

as
e 

m
ap

 o
n 

w
hi

ch
 th

e 
so

il 
lin

es
 w

er
e

co
m

pi
le

d 
an

d 
di

gi
tiz

ed
 p

ro
ba

bl
y 

di
ffe

rs
 fr

om
 th

e 
ba

ck
gr

ou
nd

im
ag

er
y 

di
sp

la
ye

d 
on

 th
es

e 
m

ap
s.

 A
s 

a 
re

su
lt,

 s
om

e 
m

in
or

 s
hi

fti
ng

of
 m

ap
 u

ni
t b

ou
nd

ar
ie

s 
m

ay
 b

e 
ev

id
en

t.

S
oi

l M
ap

–B
er

na
lil

lo
 C

ou
nt

y 
an

d 
P

ar
ts

 o
f S

an
do

va
l a

nd
 V

al
en

ci
a 

C
ou

nt
ie

s,
 N

ew
 M

ex
ic

o
(D

E
2)

N
at

ur
al

 R
es

ou
rc

es
C

on
se

rv
at

io
n 

Se
rv

ic
e

W
eb

 S
oi

l S
ur

ve
y 

2.
0

N
at

io
na

l C
oo

pe
ra

tiv
e 

S
oi

l S
ur

ve
y

9/
12

/2
00

7
P

ag
e 

2 
of

 3

H-20



Map Unit Legend

Bernalillo County and Parts of Sandoval and Valencia Counties, New Mexico (NM600)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AkC Akela-Rock outcrop complex, 1
to 9 percent slopes

29.1 1.8%

AmB Alemeda sandy loam, 0 to 5
percent slopes

43.5 2.7%

LtB Latene sandy loam, 1 to 5
percent slopes

165.0 10.2%

MaB Madurez loamy fine sand, 1 to 5
percent slopes

103.2 6.4%

MWA Madurez-Wink associatin,
gently sloping

497.4 30.9%

WaB Wink fine sandy loam, 0 to 5
percent slopes

772.8 48.0%

Totals for Area of Interest (AOI) 1,611.0 100.0%

Soil Map–Bernalillo County and Parts of Sandoval and Valencia Counties, New
Mexico

DE2

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey
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