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specifically designed, sited, and designated for this purpose.  A magazine’s ESQD arc is calculated 1 
by the type and amount of ordnance stored in that magazine.  ESQD requirements and permissible 2 
storage capacities are established by Naval Sea Systems Command (NAVSEASYSCOM) and 3 
approved by the DoD Explosives Safety Board. 4 

The existing magazine complex and CALA at MCAS Yuma was recently relocated to newly 5 
acquired land directly south of the airfield.  The ESQD arc surrounding this new location falls 6 
outside the proposed project area. 7 

Electromagnetic Emissions 8 

Radar and other high-energy electromagnetic emissions can constitute a hazard to persons exposed 9 
to radiation above a threshold power density.  Electromagnetic signals emanating from 10 
communication and other radar equipment can also interfere with and adversely affect stored 11 
ordnance and fuel.  Electromagnetic radiation hazards occur when transmitting equipment 12 
generates sufficient field intensity to cause harmful or injurious effects to humans or wildlife; 13 
induce or couple currents and/or voltages of magnitudes sufficient to initiate electro-explosive 14 
devices in ordnance; or create sparks or sufficient magnitude to ignite flammable materials. 15 

A Hazards of Electromagnetic Radiation to Ordnance Assessment was conducted in June 2007 16 
(Naval Surface Warfare Center 2007).  Additionally, an Electromagnetic Radiation Hazards Survey 17 
was conducted at MCAS Yuma in 1997.  The results of the latter survey showed there were no 18 
electromagnetic radiation hazards for humans and wildlife (DoN 2001). 19 

5.16.2 Environmental Consequences 20 

Maximum Partial Basing (8-Squadron) Alternative 21 

Aircraft Mishaps and Mishap Response 22 

Although the MV-22 is a relatively new type of aircraft, historical trends show that mishaps of all 23 
types decrease the longer an aircraft is operational as flight crews and maintenance personnel learn 24 
more about the aircraft’s capabilities and limitations.  Mishap rates generally level out 25 
approximately five years after introduction of a new airframe (GAO 2001; Navy Safety Center 26 
2007).  Although it is difficult to predict the mishap rate of a new airframe like the MV-22, mishap 27 
rates will likely stabilize to levels similar to those shown in Table 3.16-3 soon after its introduction 28 
on the West Coast.  Therefore, as the MV-22 becomes more operationally mature, the aircraft 29 
mishap rate is expected to become comparable with a similarly sized helicopter aircraft with a 30 
similar mission.   31 

The basing of 8 squadrons of MV-22 aircraft at MCAS Yuma would result in a 24 percent increase 32 
in airfield operations compared to current levels, but the MV-22 would operate in an airfield 33 
environment similar to the current operational environment.  Since the MV-22 is a new airframe 34 
and would require response actions specific to the MV-22, the emergency and mishap response 35 
plans would be updated to include procedures and response actions necessary to address a mishap 36 
involving the MV-22 and associated equipment.  With this update, the MCAS Yuma airfield safety 37 
conditions would be similar to existing conditions.  Therefore, no significant impact would occur 38 
from aircraft mishaps or mishap response.  39 
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Bird Aircraft Strike Hazards 1 

Even with the introduction of more aircraft than current levels, the overall potential for bird-2 
aircraft or wildlife strikes is not anticipated to be significantly greater than current levels.  MV-22 3 
aircrews operating in MCAS Yuma airspace would be required to follow applicable procedures 4 
outlined in the MCAS Yuma BASH Reduction Plan (MCAS Yuma 2001).  MCAS Yuma has 5 
developed aggressive procedures designed to minimize the occurrence of bird/wildlife-aircraft 6 
strikes, and has documented detailed procedures to monitor and react to heightened risk of bird-7 
strikes (MCAS Yuma 2001).  When risk increases, limits are placed on low altitude flight and some 8 
types of training (e.g., multiple approaches, closed pattern work) in the airport environment.  9 
Special briefings are provided to pilots whenever the potential exists for greater bird-strike 10 
sightings within the airspace.  MV-22 pilots would be subject to these procedures.  Therefore, no 11 
significant impact would occur related to BASH issues. 12 

Accident Potential Zones 13 

Proposed construction, renovation, and infrastructure improvement projects related to the 14 
Maximum Partial Basing Alternative would be consistent with established APZs.  Therefore, 15 
construction activity would not result in any greater safety risk, and no significant impact related to 16 
APZs would occur. 17 

There would be a 24 percent increase in operations over existing conditions under the Maximum 18 
Partial Basing Alternative.  This increase falls within historic use of airfield, which at one point 19 
accommodated approximately 219,000 flight operations per year (Van Houten and Associates 1978).  20 
Additionally, the MV-22 would follow established local approach and departure patterns, and no 21 
new flight tracks would be established.  Proposed MV-22 operations at MCAS Yuma would not affect 22 
or create a need to change the existing APZs.  Therefore, flight activity and subsequent operations 23 
would not result in any greater safety risk, and no significant impact related to APZs would occur. 24 

Explosives Safety 25 

The proposed project area does not fall within an established ESQD arc, and proposed 26 
construction, renovation, and infrastructure improvement projects related to the Maximum Partial 27 
Basing Alternative would be consistent with established ESQD arcs.  Therefore, construction 28 
activity and subsequent operations would not result in any greater safety risk. 29 

The only munitions used by the MV-22 would be associated with its one machine gun.  Ordnance 30 
is handled and stored in accordance with USMC explosive safety directives (MCO P8020.10A, 3 31 
April 2002, Marine Corps Ammunition Management and Explosives Safety Policy Manual), and all 32 
munitions handling is carried out by trained, qualified personnel.  Therefore, munitions handling 33 
would not result in any greater safety risk, and no significant impact related to explosives safety 34 
would occur. 35 

Electromagnetic Emissions 36 

Proposed construction, renovation, and infrastructure improvement projects related to the 37 
Maximum Partial Basing Alternative would be consistent with established electromagnetic 38 
radiation hazard zones.  Therefore, construction activity and subsequent operations within new or 39 
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renovated structures would not result in any greater safety risk, and no significant impact related 1 
to electromagnetic emissions would occur. 2 

Mitigation Measures 3 

Because there would be no significant impact on safety and environmental health, no mitigation 4 
measures are proposed. 5 

Minimum Partial Basing (2-Squadron) Alternative 6 

Aircraft Mishaps and Mishap Response 7 

As described for the Maximum Partial Basing Alternative, it is expected that, as the MV-22 becomes 8 
more operationally mature, the aircraft mishap rate would become comparable with a similarly 9 
sized helicopter aircraft with a similar mission.  To ensure effective mishap response, the 10 
emergency and mishap response plans would be updated to include those actions necessary to 11 
address a mishap involving the MV-22 and associated equipment.  With this update, the MCAS 12 
Yuma airfield safety conditions would be similar to existing conditions.  Therefore, no significant 13 
impact would occur from aircraft mishaps or mishap response. 14 

Bird Aircraft Strike Hazards 15 

Similar to the Maximum Partial Basing Alternative, the overall potential for bird-aircraft or wildlife 16 
strikes is not anticipated to be significantly greater under the Minimum Partial Basing Alternative 17 
than current levels.  MV-22 pilots would be subject to all BASH procedures, as described above.  18 
Therefore, no significant impact would occur related to BASH issues.  19 

Accident Potential Zones 20 

Proposed construction, renovation, and infrastructure improvement projects related to the 21 
Minimum Partial Basing Alternative would be consistent with established APZs.  Therefore, 22 
construction activity would not result in any greater safety risk, and no significant impact related to 23 
APZs would occur. 24 

There would be a four percent increase in operations over existing conditions under the Minimum 25 
Partial Basing Alternative.  This increase falls within historic use of airfield, which at one point 26 
accommodated approximately 219,000 flight operations per year (Van Houten and Associates 27 
1978).  Additionally, the MV-22 would follow established local approach and departure patterns, 28 
and no new flight tracks would be established.  Therefore, flight activity and subsequent operations 29 
would not result in any greater safety risk, and no significant impact related to APZs would occur. 30 

Explosives Safety 31 

The proposed project area does not fall within an established ESQD arc, and proposed 32 
construction, renovation, and infrastructure improvement projects related to the Minimum Partial 33 
Basing Alternative would be consistent with established ESQD arcs.  Therefore, construction 34 
activity and subsequent operations would not result in any greater safety risk. 35 
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The only munitions used by the MV-22 would be associated with its one machine gun.  Ordnance 1 
is handled and stored in accordance with USMC explosive safety directives (MCO P8020.10A, 3 2 
April 2002, Marine Corps Ammunition Management and Explosives Safety Policy Manual), and all 3 
munitions handling is carried out by trained, qualified personnel.  Therefore, munitions handling 4 
would not result in any greater safety risk, and no significant impact related to explosives safety 5 
would occur. 6 

Electromagnetic Emissions 7 

Proposed construction, renovation, and infrastructure improvement projects related to the 8 
Minimum Partial Basing Alternative would be consistent with established electromagnetic 9 
radiation hazard zones.  Therefore, construction activity and subsequent operations within new or 10 
renovated structures would not result in any greater safety risk, and no significant impact related 11 
to electromagnetic emissions would occur. 12 

Mitigation Measures 13 

Because there would be no significant impact on safety and environmental health, no mitigation 14 
measures are proposed. 15 

No Action Alternative 16 

There would be no change in airfield operations or associate personnel under the No Action 17 
Alternative.  However, it is possible that future construction efforts may be needed (e.g., wash 18 
racks at MCAS Yuma) related to MV-22 training by East Coast squadrons under the No Action 19 
Alternative.  This would require less construction than associated with the proposed action (e.g., no 20 
new hangar construction).  The above analysis demonstrates that proposed construction associated 21 
with either basing alternative at MCAS Yuma would not result in significant impacts.  Therefore, 22 
no significant impacts are expected from these smaller future construction efforts that may occur 23 
under the No Action Alternative. 24 

5.17 ENVIRONMENTAL JUSTICE 25 

In 1994, Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low-26 
Income Populations (Environmental Justice), was issued to focus the attention of federal agencies on 27 
human health and environmental conditions in minority populations and low-income populations.  28 
This Executive Order was also established to ensure that, if there were a disproportionately high 29 
and adverse human health or environmental effects of federal actions on these populations, those 30 
effects would be identified and addressed.  The environmental justice analysis addresses the 31 
characteristics of race, ethnicity and poverty status for populations residing in areas potentially 32 
affected by implementation of the proposed action. 33 

In 1997, Executive Order 13045, Protection of Children from Environmental Health Risks and Safety Risks 34 
(Protection of Children), was issued to identify and address issues that affect the protection of 35 
children.  Socioeconomic data specific to the distribution of population by age are presented below. 36 



Marine Corps Air Station Yuma  5.17  Environmental Justice 

West Coast Basing of the MV-22  5-103 
Final EIS — October 2009 

5.17.1 Affected Environment  1 

Minority and Low-Income Populations 2 

For the purpose of this analysis, minority and low-income populations are defined as: 3 

• Minority Populations:  All persons identified by the Census of Population and Housing to be 4 
of Hispanic or Latino origin, regardless of race, plus non-Hispanic persons who are Black or 5 
African American, American Indian and Alaskan Native, Asian, Native Hawaiian and 6 
Other Pacific Islander, Some Other (i.e., non-white) Race or Two or More Races.  For 7 
purposes of the EIS analysis, the minority population is calculated by subtracting the 8 
number of persons who are White but not Hispanic, from the total population. 9 

• Low-Income Populations:  All persons that fall within the statistical poverty thresholds 10 
published by the U. S. Census Bureau in the Current Population Survey are considered to 11 
be low-income.  For the purposes of this analysis, low-income populations are defined as 12 
persons living below the poverty level ($16,895 for a family of four with two children, 13 
adjusted based on household size and number of children), as reported in the 2000 Census.  14 
The 2000 Census asked people about their income in the previous calendar year.  Therefore, 15 
poverty estimates reported in the 2000 Census compare family income in 1999 with the 16 
corresponding 1999 poverty thresholds.  If the total income for a family or unrelated 17 
individual falls below the relevant poverty threshold, then the family or unrelated 18 
individual is classified as being below the poverty level.  The percentage of low-income 19 
persons is calculated as the percentage of all persons for whom the Census Bureau 20 
determines poverty status, which is generally a slightly lower number than the total 21 
population since it excludes institutionalized persons, persons in military group quarters 22 
and college dormitories, and unrelated individuals under 15 years old.  23 

• Children:  All persons identified by the Census of Population and Housing to be under the 24 
age of 18 years.  For the purposes of this EIS, the number of children is calculated by 25 
subtracting the number of persons 18 years and over from the total population. 26 

Environmental Justice 27 

Census data on minority populations, low-income populations, and children in the MCAS Yuma 28 
region of influence are shown in Table 5.17-1.  This includes the City of Yuma and Yuma County, 29 
Arizona and Imperial County, California.  The City of Yuma and Yuma County have a higher 30 
minority population percentage (52.5 and 55.7 percent, respectively) than the State of Arizona (36.2 31 
percent).  The percent of persons living below poverty level in the City of Yuma and Yuma County 32 
(14.7 percent and 19.2 percent, respectively) is higher than the State of Arizona (13.9 percent).  33 
Imperial County has a higher minority population percentage (79.8 percent) than the State of 34 
California (53.3 percent).  The percent of persons living below poverty level in Imperial County 35 
(22.6 percent) is higher than the State of California (14.2 percent).  By comparison, the minority 36 
population in the two-county MCAS Yuma region of influence (comprising Yuma and Imperial 37 
counties) is 67.0 percent of the total population, and the percent of persons living in poverty is 20.8 38 
percent.  In 2000, children under the age of 18 living in the two-county region of influence 39 
comprised approximately 30.1 percent of the total population. 40 
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Table 5.17-1 Environmental Justice Data for the 
MCAS Yuma Region of Influence and the States of Arizona and California (2000) 

 
Geographic 

Area 
Total 

Population 
Minority 
Population 

Percent 
Minority 

Low-
Income 

Population 

Percent 
Low-

Income1 
Children 

Under Age 18 
Percent 
Children 

City of Yuma 77,515 40,731 52.5 10,910 14.7 22,930 29.6 
Yuma County 160,026 89,070 55.7 29,670 19.2 46,271 28.9 
State of Arizona 5,130,632 1,856,374 36.2 698,669 13.9 1,366,947 26.6 
Imperial County 142,361 113,593 79.8 29,681 22.6 44,746 31.4 
State of 
California 33,871,648 18,054,858 53.3 4,706,130 14.2 9,249,829 27.3 

Two-County ROI 302,387 202,663 67.0 59,351 20.8 91,017 30.1 
Notes:  
1.  The percentage of low-income persons is calculated as a percentage of all persons for whom the Bureau of the 

Census determines poverty status, which is generally a lower number than the total population because it 
excludes institutionalized persons, persons in military group quarters and college dormitories, and unrelated 
individuals under 15 years old.  

2. ROI – region of influence 
Source: U.S. Census Bureau  2000 

Protection of Children 1 

No children would be expected at or in the vicinity of the proposed project area, which falls under 2 
the flightline and station support land use categories or districts.  There are 693 family housing 3 
units on MCAS Yuma, located south of the Main Gate, west of the station’s Avenue 3E boundary 4 
(DoN 2001).  The Youth Center and the Childcare Center are both located just north of the family 5 
housing units.  The only place where children would normally be present at MCAS Yuma would 6 
be at these locations or at the recreational facilities, none of which are located within the proposed 7 
project area.  No schools are located on the base. 8 

5.17.2 Environmental Consequences 9 

Environmental justice analysis applies to adverse environmental impacts.  Consequently, potential 10 
disproportionate impacts to minority or low-income populations are assessed only when adverse 11 
environmental consequences to the general human population are anticipated.  The same is true for 12 
analysis of health and safety risks to children, as the potential for such risks would be driven by 13 
adverse environmental impacts. 14 

In order to address the possibility of environmental justice concerns, health and safety factors were 15 
analyzed to determine the potential for adverse human health or environmental impacts of the 16 
proposed alternatives that could affect the human population.  In addition, potential 17 
environmental health or safety hazards were examined to assess potential special risks to children.  18 
The analyses conducted for Air Quality (section 5.7), Noise (section 5.8), Hazardous Materials 19 
Management (section 5.11), and Safety and Environmental Health (section 5.16) indicate that less 20 
than significant environmental impacts to the human population are anticipated under all 21 
alternatives. 22 



Marine Corps Air Station Yuma  5.17  Environmental Justice 

West Coast Basing of the MV-22  5-105 
Final EIS — October 2009 

Maximum Partial Basing (8-Squadron) Alternative 1 

Construction 2 

Environmental justice concerns related to construction activity typically include air quality, noise, 3 
hazardous materials, and safety.  Specific issues of concern involve potential accidents at 4 
construction sites, exposure to asbestos, lead-based paint, and combustive emissions, and noise 5 
from construction activity.  Safety precautions in areas surrounding the work sites would include 6 
adequate measures to restrict access, minimization of hazards associated with construction 7 
activities, and proper handling and disposal of hazardous materials.  Such measures, particularly 8 
the restricted access to the study area, would preclude the potential for adverse impacts to human 9 
populations.  Noise associated with construction would be intermittent and short in duration, not 10 
contributing any appreciable impact to the existing acoustic environment in the area.  No 11 
significant environmental or human health effects are anticipated related to construction or 12 
demolition under the Maximum Partial Basing Alternative.  Consequently, no disproportionate or 13 
adverse impacts related to environmental justice are anticipated, nor would there be any special 14 
health or safety risks to children.   15 

Operations 16 

Operations under the Maximum Partial Basing Alternative would involve a 24 percent increase in 17 
the number of aircraft operations at MCAS Yuma.  Although the proposed airfield environment 18 
would be similar to the current operational environment, and would follow established local 19 
approach and departure patterns, the substantial increase in operations was evaluated for potential 20 
environmental impacts.  Environmental justice concerns related to aircraft operations may include 21 
air quality, noise, and safety.  Specific issues of concern involve aircraft emissions, aircraft noise, 22 
and safety concerns related to flight mishaps and explosives handling.  The analyses conducted for 23 
these resources areas indicate that no significant environmental or human health impacts are 24 
anticipated under the Maximum Partial Basing Alternative.  Consequently, no disproportionate or 25 
adverse impacts related to environmental justice are anticipated, nor would there be any special 26 
health or safety risks to children. 27 

Mitigation Measures 28 

Because there would be no disproportionate or adverse impacts anticipated related to 29 
environmental justice, no mitigation measures are proposed. 30 

Minimum Partial Basing (2-Squadron) Alternative 31 

Construction 32 

The facility modifications, personnel changes, and operations associated with the Minimum Partial 33 
Basing Alternative are not expected to create significant adverse environmental or health effects to the 34 
human population, as detailed in the specific resource sections identified above.  Environmental justice 35 
concerns related to construction activity typically include air quality, noise, hazardous materials, and 36 
safety.  Specific issues of concern involve potential accidents at construction sites, exposure to asbestos 37 
and lead-based paint, and noise from construction activity.  Safety precautions in areas surrounding the 38 
work sites would include adequate measures to restrict access, minimization of hazards associated with 39 
construction activities, and proper handling and disposal of hazardous materials.  Such measures, 40 
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particularly the restricted access to the study area, would preclude the potential for adverse impacts to 1 
human populations.  Noise associated with construction would be intermittent and short in duration, 2 
not contributing any appreciable impact to the existing acoustic environment in the area.  No significant 3 
environmental or human health effects are anticipated related to construction or demolition under the 4 
Minimum Partial Basing Alternative.  Consequently, no disproportionate or adverse impacts related to 5 
environmental justice are anticipated, nor would there be any special health or safety risks to children.  6 

Operations 7 

Operations under the Minimum Partial Basing Alternative would involve a four percent increase in 8 
the number of aircraft operations at MCAS Yuma.  The proposed airfield environment would be 9 
similar to the current operational environment, and would follow established local approach and 10 
departure patterns.  Environmental justice concerns related to aircraft operations may include air 11 
quality, noise, and safety.  Specific issues of concern involve aircraft emissions, aircraft noise, and 12 
safety concerns related to flight mishaps and explosives handling.  The analyses conducted for 13 
these resources areas indicate that no significant environmental or human health impacts are 14 
anticipated under the Minimum Partial Basing Alternative.  Consequently, no disproportionate or 15 
adverse impacts related to environmental justice are anticipated, nor would there be any special 16 
health or safety risks to children. 17 

Mitigation Measures 18 

Because there would be no disproportionate or adverse impacts anticipated related to 19 
environmental justice, no mitigation measures are proposed. 20 

No Action Alternative 21 

There would be no change in airfield operations or associate personnel under the No Action 22 
Alternative.  However, it is possible that future construction efforts may be needed (e.g., wash 23 
racks at MCAS Yuma) related to MV-22 training by East Coast squadrons under the No Action 24 
Alternative.  This would require less construction than associated with the proposed action (e.g., no 25 
new hangar construction).  The above analysis demonstrates that proposed construction associated 26 
with either basing alternative at MCAS Yuma would not result in disproportionate or adverse 27 
impacts related to environmental justice.  Therefore, no disproportionate or adverse impacts related 28 
to environmental justice are anticipated under the No Action Alternative. 29 




