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DRAFT FINDING OF NO SIGNIFICANT IMPACT
LANDING AND RECOVERY OF THE BOEING STARLINER SPACECRAFT AT
EDWARDS AIR FORCE BASE, CALIFORNIA

Pursuant to th€ouncil on Environmental Quality regulations for implementing the procedural
provisions of the National iivironmental Policy Act (NEPA), Title 40 of the Code of Federal
Regulations (CFR) Sections (88) 150808; the United States Air Force (USABENnvironmental
Impact AnalysisProcess (EIAP), 32 CFR Part 9&hdthe Procedures of Implementation of NEPA
for the National Aeronautics and Space Administration (NASA) (Title 14, CFR, part 1216 subparts
1216.1 and 1216.3the Department of the Air Forc@AF) and NASA, as the lead agengibave
prepared aEnvironmentalAssessment (EAJjattachedjo identify and @aluate potentiakffects of
emergency landing and recoveriihg Boeing Starliner spacecraft and crew at the Rogers Dry Lake
Bed at EAFBn Kern County, California The DAF is the federal land owner for this action. NASA,
as the proponent of this actidg,contracting with Boing to shuttle astronauts to and from the
International Space Station. Boeing wil be required to obtainemtry license from the Federal
Aviation Administration (FAA) for the Starliner, therefore the FAA veasooperating agencyo

this action, ensuring analysis complied with their NEPA regulatiordefged in FAA Order
1050.1F Environmental Impacts: Policies and Procedures

Purpose and NeedEA 88 1.3 and 1.4page 11: The purpose of the proposed action is to allow for
thelanding and recovery of tHgtarliner spacecratft arflijht crew at EAFB for emergency

scenarios beginningn early 2022 Routine missions would begin upon completiontwad test flights

and take place up to two times per year. EAFB would only be usedexseagency landing site for
scenarios where the alternative is to land the Starliner in the ocean. EAFB is the only terrestrial site
available for a failure of the launch rocket during ascent that prevents the Starliner from reaching a
stable orbit and f@es an early return in the first three orbits after launch. Spacecraft failures or crew
medical emergencies could also drive the need to perform an emergency landing at EAFB.

DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

Selection Criteriafor Al ternative Sites (EA § 2.2pagel3): To be considered a reasonable
alternative, the location for the Starliner landing had to meet the following criteria:

1. The 4 km radius clear landing area free from obstacles. This was determined to be the
smallest avdable area needed to protect for landing dispersions based on the winds of the
day to ensure that tttarliner has a safe environment for landing.

2. An acceptable area outside this 4 km radius landing area to allow for additional landing
opportunities on da when the wind blows parts jettisoned from the spacecraft during the
landing sequence outside the 4 km radius.

3. Preferably, in a controlled environment lke a miitary range for ease of establishing
protected keep out zones and for allowing use of DaBqgomel and equipment during

1 The Department of the Air Force (DAF) was established as the parent agency for both the USAF andthe U.S. Space

Force on 12/20/2019. USAF is still utilized in this document when referencing titles of regulations or documents that
were in place before the aggy name change.
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landing and recovery operation#lso for the ease of negotiations, one owner familiar with
the NASA Human Space Flight Program.

4. Near a Level 1 Trauma Center, within a dwar Medical Evacuation (MEDEVAC)
capability to provieé the best possible care for an injured astronaut.

5. Access for recovery no standing water or extremely muddy/soft soil for large portions of
the year to maximize the number of landing opportunities.

6. Acceptable weather/winds, that fit within the wind riesibns established for safely
landing theStarliner for a large portion of the year.

7. Geographic location for a 51.6 degree inclination mission, the latitude trajectory limits of

the ISS, and allowing for the SM disposal in the Pacific to ensure theeSkbkghat survive
re-entry to not impact on land.

8. On the proper trajectory to allow for a terrestrial landing in the event Atlas V rocket
failure late in the launch sequence that prevents the Starliner from reaching a stable orbit
that allows eithedocking with the ISS or targeting one of the other identified landing sites

Criteria 8 drove the need for a landing site in the vicinity of Los Angeles California. Crit8riaal

to an evaluation of three sites at EAfH®ogers Dry Lake BedRosamond Dry.ake Bed and the

Precision Impact Range Argand a fourth site at the Naval Air Weapons Station at China Sitke.
investigations showed none of these areas fully met the selection criteria. A screening of each site
against the selection criteria (EAble 21, page 14) showed the Rogers Dry Lake Bed site was the
only site to fully or partially meet all the criteria. This site has a small number of obstacles within the
4km landing zone but those were evaluated and determined to be an acceptablamisk for
emergency landing. It also has seasonal flooding but is dry for a majority of the year so this was also
deemed acceptable. The other three sites all had multiple obstacles within the 4km landing zone
(criteria 1) and/or not enough adjacent land forldineling of jettisoned parts (criteria 2).

Note tere are four other landing sites (Dugway Proving Grounds in Utah, Willcox Playa in Arizona
and two at White Sands Missile Range in New Mex&ailable for planned landing of the Starliner
that are coverd under separate EAAIl landings would be targeted to one of these four sites if
possible prior to attempting a landing at EAFB .

ProposedAction Alternative T Rogers Dry Lake Bed (EA 8 2.7, pagel 7-24). Under the

Proposed Action Alternative, the Bogirstarliner would land at the Rogers Dry Lake Bed for three
emergency scenarios: &tlas V rocket failure late in the launch sequence that prevents the Starliner
from reaching a stable orbit that allows either docking with the ISS or targeting oneotiighe
identified landing sites; &tarliner or ISS failure that prevents dockirm ISS, Starliner, or crew
medical emergency that requires the need for the Starliner to land on short lrotide latter two
scenariosBoeing would attempt to target@mf the other landing sites if available and only target
EAFB to prevent a water landing.

An uncrewed Orbital Flight Test 2 (OF2) mission is scheduled for the first half of 2022 followed
by the Crewed Flight Ts (CFT) scheduled for later in the ye@FT-2 is the first mission requiring
the availability of EAFB as an emergency sioutine missions would begin upon completion of
the CFT mission and take place€ Ximes per yeanowever, given EAFB would only utiized for
emergency landings the liketibd of having a landing at EAFB is small.
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An emergency landing and recovery operations of the Starliner and its flight crew would include
landing and recovery of the flight crew from the Starliner; securing the Starliner until arrival of the
Boeing recoery forces; recovering the Starliner and jettisoned parts for shipment back to Kennedy
Space Center (KSC); andpairing any danage to the lakebed if required. The landing and crew
recovery takes a few hours and utiizes320 EAFB personnel. Recovery thie spacecraft from the
lake bed would take place43days later after the arrival of the Boeing shipping container and
involves around 10 EAFB and Boeing personnel. This is followed by configuring the spacecraft for
final shipment to KSC, which takes amoli7 days and involves-B) Boeing personnel.

Boeing has established a contract with EAFB to fumdFArce support to this action. Upon
notification of an emergency landing EAFB personnel would clear the landing zone, perform a
safety check to ensure tBpacecraftis safe to approach, recover the flight crew, and cover the
spacecraft to protect it until the Boeing recovery team arrives to remove the spacecraft and the
jettisoned parts from the landing site.

The spacecraft and all jettisoned hardware dvdag collected and removed from the landing site,

unless a decision is made to leave the smaller jettisoned parts in the field to minimize impacts to
cultural sites and animal habitat due to vehicle traBased on their compositiorhése would have

no ggnificant impacts to the environment if left in pladéo impacts are anticipated to the historic

part of the lakebed utiized as part of the proposed adtiordamage is expected to the lakebed.

Only small divots and depressions were visible at thengnidcations of the various parts during

the first Starliner landing at White Sands Missile Range, the deepest bgimglt#&s. The only

evidence of the proposed action wil be tire tracks and depressions or holes caused by the impact of
the various piees of the StarlinerThese wil disappear when the lake bed flodglsould lake bed

repairs be needed they will done utiizing EAFB repair processes.

I nfrastructure requirements for the landing a
existing inflastructure resources. All power and water, as well as sanitation capabilty in the form of
portable toilets if needed, would be brought to the site by the EAFB recovery team and removed at
the end of the recovery operations. After remov¥ahe Starlinerfrom thelakebed, the Boeing team

would utiize an EAFB or NASAangar if available, or set up a tent in a parking lot for up to 10

days to perform that activiies needed to process the spacecraft for shipment.

No Action Alternative (EA 8§ 2.5, pagel16): Under the no action alternativ® emergency landings
would occurat EAFB. This would reduce the landing opportunities for the Starliner and increase the
chance of a water landing should the Starliner be required to make an emergency landinghidJnder t
alternative, the FAA would not issue Boeing a license for Starliner operations at EAEBI0

Action alternative provides a baseline against which the Proposed Action Alternative can be
compared to.
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ENVIRONMENTAL CONSEQUENCES

Environmental analysefocused on the following resource argsisQualty; Biological Resource

Climate Department of Transportation A&Gec 4(f) Land Use and AirspacePhysical Resources

Cultural ResourcedNoise, Noise Copatible Land Use, and VibratiorBocicecononts,
Environment al Justice and,\VsimlBffdcts mfrastracturelend | t h a
Utilities;

Hazardous Materials, Hazardous Waste, Sold Waste, and Pollution Prevantétuman Health

and Safety

Farmland and Coastal Areagre dsmissed from further analysis within the EA due to these not
being present at EAEBVineral and Energy Resources were also dismissetheproposed action
would not result in the development of new facilties or result in consumption of natural resources
other than therehicle fuel used during the recovery operatioisible 31 on page 25 of the EA
provides the rationale for dismissal.

Air Quality (EA § 3.1, pages26-30) and Climate (EA 8§ 3.3, page 3Y.EAFB has an arid to semi
arid climate with abundargunshine, relatively low humidity, modest rainfal, and relatively mild
winters typical of low latitude arid areaghe proposed action is locatédthe Eastern Kern Air
Pollution Control District (EKAPCI The portion of the EKAPCD that includes EAFBcisrrently
In nonattainment status for ozone.

During the landing and recovery operations air emissions would be generated from vehicle and
portable generator combustion, maade dust, and, should a failure occur, fluid release from the
Starliner (hydrarie or ammonia) or recovery vehicles (diesel or gasoliejissions are well below

the de minimis levels set by the NEPA regulations for all pollutantsgeeehhouse gasés the
appropriate containment classificatiggA Table 32, page 2P Dust supprssion methods would be
utiized if necessary. Boeing is responsible for cleanup of any spiled hazardous mAiesipaice
closures associated with reentries would result in additional aircraft emissions mainly from aircraft
being rerouted and expendinghore fuel. The amount of time that affected aircraft spend being re
routed would be shorterm andthe number of aircraft that would be impacted per reentry would not
be expected to produce additional emissions that would have a notable impact on climate.

The Proposed Action would not result in exceedance of any air quality standards or permit levels and
therefore would not result in significant air quality impacts

Biological Resources (EA 8§ 3.20ages30-36): There are 50 plant associations at EAFBwhich

main plant communities are creosote bsstub, saltbusiscruh Joshua treeand mesquite There

are 19 sensttive plant species of interest listed on the California Natural Diversity DaEbdase (
Figure 32, page 33)None of these species is peat in the 4km radius area of the landing zone.
Mohave Spineflower, Desert Cymopterus, Yellow Spinecape, Mojave Wooly Sunflower, Sagebrush
Loeflingia, and Rosamond Eriastrum, as well as the JoshuawWhe&# is under consideration for
addition to the datbase, are present in the jettisoned parts extension. There is no federal protection
for these species at this time and there are no known Endangered Species Ads{&Spant

species in the study area.
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The U.S. Fish and Wildife Service (USFWS) wisbsvas consulted in August 2020 to complete an
Information for Planning and Conservation (IPaC) search which provided a current list of potential
threatened and endangered species (TES) and migratory birds that may occur at the proposed landing
site and vithin the sonic boom footprint of the Starlingdne federally threatened species, the dese
tortoise designated under the ESA is of concern on EAFB. The desert tortoise is a permanent
resident and has critical habitat within the landing zone. Destise densities vary throughout

the base, with the highest densities mostly concentrated in USFWS designated critical habitat
comprising about 60,800 acres on bdsa Figure 33, page 38 The Mohave ground squirrel is
currently a threatened species enthe California Endangered Species Act (CESA). On EAFB, the
Mohave ground squirrel population distribution is widely scattered east, west and south of Rogers
Dry Lake in creosote bush scrub and saltbush scrub habitat (including desert tortoise ahtieal h

on the Precision Impact Range Area southeast of the lakeElBeHidure 34, page 3% In addition

to the federal and state listed species listed above there are 3 reptile, 45 bird, 7 mammals, and 3
invertebrates listed as California species of eondhat are present on EAFBA Appendix H page
239.

The interior of the lakebed, including the landing site, is entirely barren ofategetThere are

areas of Barstow Woolly Sunflower and Desert Cymopterus within the landing area of the pieces
jettisoned from the Starliner during the landing sequence, however these are few in number and
spread mostly on the outskirts of the landing zone where items wil only travel in higher wind
scenariosin all proposed activities, ground vehicles would usistieg roads when available, and

travel a single kandout path when traveling cefioad. Offroad traffic would be restricted in

accordance with EAFB regulations to minimize disturbance to vegetation. Recovery operators would
be instructed to minimize sturbance of vegetation and avoid Joshua Trees during the recovery of
the jettisoned pieces of the spacecratft. If necessary EAFB biologists would accompany the recovery
members to ensure sensitive plants are avoided.

The Starliner landing and recoverymiiés have the potential to impact animal species, including

the desert tortoise, bats, other sgsound dweling and groundesting birds(including any

migratory birds presentprimarily from vehicle traffic. The probability of directly hitting faunéth

the spacecratft or jettisoned pieces is inherently low. The activities would involve only limited aerial
activity, consisting of the spacecraft and jettisoned pieces parachuting or faling to the ground, which
would pose little threat of bird or batligions or mortality to ground animald.he desert tortoise

and Mohave Ground Squirrel habitats overlap parts of the landing zone, particularly to the eastand
southeast of Rogers Dry Lake Bed where jettisoned parts could land depending on the wigds durin
landings. The main risks to either the tortoise or saliwould be from the vehicleg he recovery
operators would use existing roads to the extent possible to reach the jettisoned parts locations.
Recovery personnetould be provided desert tortoisevareness training prior to accessing Edwards
AFB or the project area. The operators would be instructed to be watchful for and avoid any
tortoises or ground squirrels encountered during the recovery of the jettisoned pieces of the
spacecraft. Desert tose authorized biologistvould survey/flag any offoad vehicle access trails
required to collect jettisoned par@hile individual mortality may occur, regional populations of
species would not be affected. Landing activities would affectonly a linpigetion of the total

available habitat within EAFB.



DCC1-0129101 Date: 11/19/2021

The Proposed Action would not result in any keagn impacts to the local flora and fauna and
therefore would not resutlt in significant biological impacts.

De partment of Transportation Act, Section 4f) (EA 8 3.4, pages 389). Part of the landing

zone for the Starliner includes the National Landmark portion of Rogers Dry LakdEBdtigure

3-10, page 4B The Starliner also creates a sonic boom, equivalent to a clap of lightning that could
be heardn large parts of California under the flight path.

The proposed action would not result in a use (physical or constructive) of any Section 4(f) property.
While recovery operations could take place in the portion of Rogers Dry Lake Bed that is désignate
a National Historic Landmark (and thus is a Section 4(f) property), operations would be temporary,
lasting only a few hours or days, and occur a maximum of two times per year. Recovery operations
would not create any lorgrm physical impacts on the &bed. Any damage to the lakebed would

be repaired by the U.S. Air Force. The U.S. Air Force controls public access to Edwards Air Force
Base, including the lakebed, and therefore the proposed action would not affect public access to the
National Historic landmark The sonic boom generated prior to landing would {2esk&conds in

duration and, while possibly noticeable, would not cause any impacts or damage to any Section 4(f)
properties due to the small magnitude of the overpressure (maximum of 0.5 peusdsigre foot

(psf), somewhat less than a clap of thunder). Therefore, sonic booms generated during reentry would
not result in a constructive use of any Section 4(f) property.

The proposed action would not result in a useapfanyin significant impact on Section 4(f)
properties

Land Use and Airspace (EA 8 3.5, pages 3913): There is no new permanent construction as part
of the planned action. The proposed action would utiize existing EAFB pad and road infrastructure
with utilization of the lakebe@nd landing zone extension for landing and retrieving the various
parts of the Starliner. The spacecraft and all jettisoned hardware would be collettenaved

from the landing siteinless a decision is made to leave the smaller jettisoned pargsfieldhto
minimize impacts to cultural sites and animal habitat due to vehicle tfafigting roads and paths
would be used to the extent possible when retrieving all pdatgnpacts are anticipated to the
historic part of the lakebed utiized as fpafrthe proposed action. Only small divots and depressions
were visible atthe landing locations of the various paduté;g the first Starliner landing at White
Sands Missie Rangéhe deepest being2inches. The only evidence of the proposed actitinber

tire tracks and depressions or holes caused by the impact of the various pieces of the Stalyliner.
small divots and depressions were visible at the landing locations of the varioudupagsthe first
Starliner landing at White Sands Missiange the deepest being2inches These will disappear
when the lake bed flood#\s part of the Boeing contract with the Air Force, any damage caused to
the lakebed during landing would be repaired if necessary using the EAFB repair process.

The propsed action would involve over flight of the base from the west to the EAFB landingnsite
Rogers Dry Lake BedActivities would fall inside the scope of normal activities within EAFB
controlled airspace. Close scheduling and coordination from Edward raffic Control would

minimize any airspace conflicts with other concurrent operations being conducted at Edwards. All
airspace reentry operations would comply with the necessary notification requirements, including

Vi
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issuance oNotice to Airmen and Mtice to Mariners. FAA temporary closures of existing airspace
may be necessary to ensure public safety during the proposed operations.

The proposed action would not result in significant impacts related to land use or airspace.

Physical ResourcegEA 8§ 3.6, pages 4317).Rogers Dry Lake Bei considered a floodplain due

to seasonal floodindEA Figure 38, page 43 Executive Order 11988, Floodplain Management,
requires federal agencies to avoid to the extent possible the long antkshoaidverse impacts
as®ciated with the occupancy and modification of flood plains and to avoid direct and indirect
support of floodplain development wherever there is a practicable alterfatiezgency landings

would always be targeted to one of the other Starliner landieg whenever possible. Based on the
selection criteria for the landing sites, there is no practicable alternative to utiizing Rogers Dry Lake
Bed as a landing site when a landing at EAFB is required as the only alternative is to land in the
ocean. This wald increase the risk to the crewmembers as search and rescue force seealid

deploy to locate the Starlinelt could take up the 24 to recovery the crew from an ocean landing and
several hours after recovery to transfer them to a Level 1 TraumarCeranding at EAFB allows
transfer of the crew to a trauma center within two hours of landmy. damage to the lakebed

caused by landingwould be repaired to put the lakebed back to its original state; therefore, the
floodplain would not be affectdaly the proposed actioin addition, the lakebed would not be

utlized during periods of the year when it is flood&wheing notified the public via newspaper ads

in January 2020 of the need for utiizing the flood plain for landing of the Starlinereguested
comments. No comments were received.

The landing and recovery activities could result in soil compaction or erosion -aedekation

caused by the spacecraft and jettisoned hardware impacting the soil and accessing of the sites with
the vehicls needed to recover the creStarliner and jettisoned partk all proposed activities

ground vehicles would use existing roads when available, and travel a stagidoat path when
traveling offroad. Equipment used would be inspected frequenthpdttoleum, oil, and lubricant

leaks and, if needed, appropriate containment would be placed underneath equipment when not in
use. Any damage to the lakebed that occurs during landing and recovery operations wil be repaired
so as not to affect the floodh.

Overal, the proposed action would not significantly affecttiager resourcegeology and soil in

the area.

Cultural Resources (EA 8.7, pages 4&1): Previous cultural surveys of the landing site,

including both the 4km radius circle and th#igoned parts landing zone extension, were reviewed

and a new survey of approximately 1370 acres, within the inner 2 km radius of the 4k circle and
along the shoreline of the lakebed was performezD2Q The new survey also included an

eligibility recanmendation for seven known sites within the landing zone. No new cultural resources
were found during the survey and none of the sites evaluated was recommended as eligible. There
were an additional 41 sites identified outside the 4km radius landing ktmeSiarliner but within

the jettisoned parts landing zone extension. Of these 31 are identified as eligible, 3 not eligible, and 6
undetermined.

EAFB performed consultations of the action with the State Historic Preservation Officer and local
tribes. On July 21,2021 he SHPO concurred with the Air Force finding ofadverse effects on

Vii
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historic propertiegrom the project(EA Appendix G, page 237 Tribal consultation with the Tejon

Indian Tribe, the San Manuel Band of Mission Indians, the CalofEler Indian Tribe, the

Morongo Band of Mission Indians, and the Chemehuevi Indian Tribe resulted in comments received
from the San Manuel Band of Mission Indians expressing concerns over the culture history and the
characterization of two sites. Boeiagnd theDAF provided additional documentation on these sites

and the possible impacts from a Starliner land@g. July 2, 2021he DAF received documentation
confirming that the tribebds concerns were ade
issues regarding site eligibility.

A large portion of the Starliner landing zone would be within the NRHP portion of Rogers Dry Lake
Bed. Based on previous Starliner testing, including the @iS$ion landing impacts (ERigures 3

5, 36, and 37, pages 442) minimal damage is expected to the lakebed. However, should the
lakebed be damaged by any of the pieces of the Starliner during landing, the damage would be
repaired and the lakebed put back to its original state using EAFB internal repair procésses. Al
pieces of the Starliner spacecraft would be recovered and removed, if found or unless a decision is
made to leave some parts in place. It may not be possible to find and recover all of the mortar lids
and sabots due to their small size should they ldhthe lakebed. Due to the materials used in the
construction of these pieces, they do not pose any environmental impacts to the area.

No significant impact to cultural resources is anticipated.

Noise and NoiseCompatible Land Use(EA 8 3.8, pages 554): Landing recovery vehicle traffic,
portable generators, and recovery operations generate noise and vibrations. In addition, the Starliner
spacecraft would generate a sonic boom during atmospheric reentry to the EAFB landing site
approximately equivalgnto a clap of thunder.

Due to the short timeframe of the activities, no {omgn high levels of noise are generated. Any

loud noise or vibration generated during landing and recovery activity would be one time and very
short in duration, and are not bgpected to significantly affect the local people or wildlife.

The proposed action would be consistent with current land use and below the significance noise
threshold so would not result in any significant noise impacts.

Socioeconomicg¢EA 8§ 3.9, page®$455)andEnvi ronment al Justice and
Environmental Health and Safety Risks(EA 8§ 3.10, pages 5-56): No significant impact to
employment, population, and economic activity is expected from the proposed action. The current
level of socioeconomiactivity would not significantly change or be adversely affected. Personnel
working in support of the proposed activities would include miltary, civil servants, and contractors.
Proposed activities would provide very small socioeconomic benefits footimtiees around EAFB

due to the small number of NASA personnel who would travel to the landing site to retrieve the
astronauts and the ® Boeing personnel who would travel to and spend up to two weeks in the area
for the recovery of th&tarliner The preposed action would not result in an increase in population or
employment levels in the area nor impact community or emergency services in the surrounding
region.

The proposed action would not have a significant impact on EAFB air quality, noise, sodshan
environments as identified above. Direct impacts are not anticipated to extend outside the boundaries

Vil
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of EAFB to the surrounding communities, with the exception of the sonic boom which is very short
term in nature, low in magnitude, and would oconly when an emergency landing is necessary at
EAFB. Surrounding communities would not be adversely impacted by the presence of recovery
personnel temporarily relocated to support landing and recovery.

The proposed action would not significantly impacic®-economic activitynor result in impacts
related to envir onme ntneéntal jheathtandcsafetysisksd c hi | dr e n ¢

Visual Effects (EA 8 3.11, pag&6-57): The proposed action would have a slight impact om ligh
emissions at the landing siter those instances where the Starliner lands after sunset or late enough

in the day that the crew recovery operations would extend past sunset. For these instances, portable
lighting would be required around the landing site until recovery operatioreom@pmete.Spacecraft
recovery from the lakebed would always take place during daylight hours. The planned action would
have no longerm impacts on the visual environment asrtheovery teamemoves all parts of the
spacecraffromthe landing site withne possible exception of any mortar lids and mortar sabots not
found. There areno visually orligete nsi ti ve receptors in the proj

The proposed action would not result in significant visual impacts.

Infrastructure and Utiliti es(EA 8 3.12 page 5758): Infrastructure requirements for the ding

and recovery activtessoul d not exceed EAFBO6s existing inf
water, as well as sanitation capability in the form of portable toilets if needed @ildrought to

the site by the EAFB recovery team and removed at the end of the recovery operations. After
removal of theStarliner from the lakebed the Boeing team would utiize an EAFB or NASAgar

if available, or setup atent in a parking lot @iprto 10 days to perform that activities needed to
process thespacecraftor shipment.

Water and septic system use would have a minor increase under the proposed action during the
period when 510 Boeing personnel are present post landing to proceSktiaer for shipment.

All existing facilties are considered sufficient to handle an increase in demands for services under
the proposed action. No major changes to the demands for public services (e.qg. fire protection, solid
waste disposal) are anticipat under the proposed action.

The proposed action would have no significant impact to infrastructures or utilties.

Hazardous Materials, Hazardous Waste, Solid Waste, and Pollution PreventidBA §3.13,

pages 5860): The proposed action would requitee use of hydrazine, ordnance, Galden (a
perfluoropolyether heat transfer fluid), coolant and ammonia withirStadiner and fuel in ground
vehicles and equipment. Sold waste and potentially biohazard material would also be generated.
Unless a failureoccurs that would allow a release, all hazardous material would remain in the
spacecraft for transport back to the Boeing facility atthe Kennedy Space Center in Florida and
therefore have no impact to EAFB or its surrounding areas. Under the proposed rectioval of

all waste, hardware, debris, and other hazardous or potentialy hazardous material would be the
responsibility of Boeing.

Nonhazardous waste would be handled as sold waste @egolated waste. ARir Force
generatedold waste at EAFBs collected and disposed of in the EAFB operated landfil.

X
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nonhazardous waste from privatized housing is hauled t@affe landfils. Nonhazardous waste

from contractor projects that are not regular ongoing activities is generaly hauled oHBasé

but disposal in the EAFB operated landfill may be considered on a case by casEneasisy

petroleum, oil, and lubricants used during the landing and recovery operations would be contained in
support equipment, generators, cranes, and vehithesestablished Air Force Flight Test Center

Oil and Hazardous Substance Spil Prevention and Response Plan would be followed for both
pollution prevention and in the unlikely event of accidental spills. Health and safety risks would be
minimized by fobwing established EAFB procedures.

The proposed action would not result in significant impacts related to hazardous materials,
hazardous waste, solid waste, and pollution prevention.

Human Health and Safety(EA 8§ 3.14, pages 6®1). As a safety precaoin, recovery personnel

would remain outside the landing zone until after the landing of the spacecraft and all jettisoned
pieces. Upon landing, the landing team would reposition to a location approximately 500 feet
upwind of the Starliner. After confirmati from the astronauts that the Starliner systems have been
powered downa safety assessment team in protective gear would perform the initial safety
assessment. If hazardous conditions are detected the safety assessment team would determine the
source ofthe hazard and mitigate the hazard, if possible. If unable to mitigate the hazard, the EAFB
Fire Crash Rescue team would assist in mitigating the hazard and to perform toxic spil or
contamination cleanup. Once the area aroundthdiner is deemed safeecovery personnel would
reposition around the spacecraft and commence recovery operations. Proper personal protective
equipment would be used, as needed, by personnel working on the project and applicable EAFB
safety procedures would be followed.

Any public viewers of a landing would be kept outside of EAFB and would not be affected by the
landing. All areas located on EAFB and inside of the EAFB landing zone would be cleared and all
access tothe area on the day of landing is controled by EAFB Sajflty.

The proposed action would have no significant impact on human health and safety.

Mitigation Measures (EA § 4, pages 6263): As the proponent for this action, NASA and Boeing

are responsible for ensuring mitigations and management actions are fully funded, in place, an

being carried out as identified @k and within §4.0f the EA. In addition th®AF will prepare a

Mitigation and Monitoring Plan (MMP). The MMP wil be developed withind2y/s subsequent to

this document. The MMP is a living document asdsuch wil be updated by tBAF throughout

the life of the project. It is expected mitigation monitoring wil generally consist of adherence to
permit and reportingrequirements and ethe-ground inspections. TH2AF wil evaluate the

effectiveness ofliese monitoring methods and revise as necessary to address deficiencies discovered
during these inspections.

Scoping andPublic Review: A 30 day scoping comment period was performed due to the potential
impacts of utiizing the floodplain on Rogers DrykeaBed.Boeing notifed the public via

newspaper ads in the Bakersfield Calfornian and Antelope Valley IAr@asuary 2020 of the need

for utiizing the flood plain for landing of the Starliner and requested comments. No comments were
received.
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A Notice of Availability wil be published in the Antelope Valey Presel Florida Todaicking

off the 3Qday public review period of the draft EA and Finding of No Significant Impact. In
addition, theDAF and NASAwil notify other federal, state, and localgencies, organizations, and
interested members of the general public of the availability of the draft documenke California
State ClearinghousePrinted copiesvil be made available at the Edwards AFB library; the
Palmdale City Library; the Rosamd, California City, and Mojave branches of the Kern County
Library; the Lancaster branch of the Los Angeles County Library; the Barstow branchSarthe
Bernardino County Library Electronic copiesvil be made available frora NASA website.

Letters ad emails with written comments on the draft EA received during the public review period
will be considered by th®AF andNASA and wil beaddressed in the final EA.

Xi
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FINDING OF NO SIGNIFICANT IMPACT

Based on review of the facts and analysis summaadexye and contained within the findings of the
EA, the DAF and NASA finds the proposed decision to allow landing and recovery of the Starliner
spacecraft and its flight crew will not have a significant impact on the natural or human environment
at the Roges Dry Lake Bed at EAFBTherefore, an environmental impact statement is not required.
In addition, theDAF and NASAmade a Finding ONo PracticableAlternatives (FONPA)to

conducting the Proposed Action Alternative within the floodplain as descritibd atached EA

NASA has taken all practicable measures to minimize any impacts to the floodplain by not allowing
any landings to occur during time$ year when the lakebed is floodedThis analysis fulfils the
NEPA,t he Pr esi de nt onsent@loQualitg 40lC.FRNES IHO0IS08r the USAF

EIAP regulations 3Z.F.R8989, NASA NEPA regulationd4 CFRS8 1216.3andExecutive Order
11988, Floodplain Management.

Janet E. Petro
Director
Kennedy Spaceflight Center

RONALD J. ONDERKO, P.E.

Command Senior Civii Engineer

Logistics, Civi Engineering and Force Protection
Air Force Materiel Command
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ABSTRACT

Prepared in accordaaavith the National Environmental Policy Act of 1969 (NEPA), this Environmental
Assessment (EA) evaluatdseproposed landing and recovery of the Boeing Commercial Crew
Transportation System (CCTS) Starliner spacecraft on the Rogers Dry Lake Bed atsEdwBodce

Base (EAFB) in CaliforniaTheNASA and theDAF aretheco-lead ageniesfor this EA andtheFAA is a
cooperating agernc

This EA analyzes impacts on the environmerd site at Rogers Dry Lake Bed for taeding of the

Starliner and documesithree others thdid not meet the selection criteridnder the Proposed Action
Alternative, the Boeing Starliner would land at EAFB under certain emergency scenarios to prevent a
landing in the ocearThe No Action Alternative, under whiato landing would take place at EAFB and
existing conditionsvould continue, is also analyzed in the EA to provide a baseline against which impacts
potentially resulhg from the action alternativean be compared. The Proposed Action Alternative is the

N A S APreferrel Alternative. Detailed discussions of impacts on physical, biological, and social
resources potentially resulting from each of the alternatives are presetiiedA This EA will also be
used as p anedquestorfan B\ keéngsegaisapport &tliner spacecraft landings at EAFB.

2The Department of the Air Force (DAF) was established as the parent agency for both the U8R AS8. Space

Force on 12/20/20190SAF is still utilized in this document when referencing titles of regulations or documents that
werein place before the agency hame change.
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10Pur pose and Need
1.1 Introduction

This Environmental Assessment (EA) has been prepared to evaluate the potential environmental impacts
from the proposed landing and recovery of the Boeing Comn@reiev Transportation System (CCTS)
Starliner spacecraft on the Rogers Dry Lake Bed at Edwards Air Force Base (EAFB) in Cdlifornia

certain emergency scenarios that would result in the need to land the Starliner at EAFB to prevent a
landing in the oceafT he proposed actiomould include performing recovery activities for therliner

Crew Module (CM)and its crewpostlanding.An additional area outside this 4km radius cirblet still

on EAFB propertywould be utiized when needed due to winds &oiding of parts that jettison from the

CM during that landing sequendoeing is developing the Starliner to ferry astronauts to and from the
International Space Station (ISS) as part of the National Aeronautics and Space Administration (NASA)
funded Comrercial Crew Development (CCDev) initiative. Four additional landing sites would be

provided by White Sand Missile Range (WSMR) in New Mexico (2 sites), Willcox Playa in Arizona, and
Dugway Proving Grounds in Utah thelbw for both nominal end of missicand emergency landing

capability. All landings would be targeted to one of these four sites if popsitaeo attempting a

landing at EAFB Due to the need to have the individual landing sites available at different times to
support the program schedulke separate Department of Defense (DoD) locations involved, and the

Army request to produce the EA for the Dugway location, Boeing recommended and NASA concurred
with developing separ at (iste@Ebelove) Othepsites waaezaluateslleut e c t ed |
failed to meet one or more of the criteria requiredaf@nding site (See sectioh 2

Boeing Starliner Environmental Assessments for the Primary Landing Sites

1 Environmental Assessment for Boeing Commercial Space Transport Testing at bhyS. Ar
Dugway Proving Ground, Dugway, Utah (April 2016)

1 Supplemental Environmental Assessment for Boeing Commercial Space Transport Landing at U.
S. Army Dugway Proving Ground, Dugway, Utah (March 2019)

1 Commercial Crew Transportation System (CCTS) Environnh@stseessment For the Boeing
Starliner Launch from Cape Canaveral Air Force Station and Landing and Recovery at the U.S.
Army White Sands Missile Range (June 2019)

1 Commercial Crew Transportation System (CCTS) Supplemental Environmental Assessment
For theBoeing Starliner Landing and Recovery at the U.S. Army White Sands Missile Range
(August 2020)

1 Commercial Crew Transportation System (CCTS) Environmental Assessment For the Boeing
Starliner Launch from Cape Canaveral Air Force Station and Landingerav&y at the U.S.

Army Wilcox Range (July 2019)

The Commercial Space Launch Act of 1984, as amended and codified@itdédl States CodéJ(S.C)

50901 50923, authorizes the Secretary of Transportation to oversee, license, and regulate commercial
launch and reentry activities, and the operation of launch and reentry sites within the United States or as
carried out by U.S. citizens. Section 50905 directs the Secretary to exercise this responsibility consistent
with public health and safety, safety of pesty, and the national security and foreign policy interests of

the United States. In addition, Section 50903 requires the Secretary to encourage, faciltate, and promote
commercial space launches and reentries by the private sector. As codifi€cbake 4 Federal

Regulations CFR) § 1.83(b), the Secretary has delegated authority to carry out these functions to the

FAA Administrator.

NASA and theDAF areacting as theo-lead ageniesfor this EA, with the FAA acting aa cooperating
ageng.
8
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This EA has been prepared in compliance withftllewing:

1 National Environmental Policy Act (NEPA) of 1969,amended (42 U.S.8ectiong321-
4370d)

1 The National Historic Preservation Act (NHPA) of 1966, as amended (16 U.S.C. Section 470)

1 TheCouncil on Environrental Quality (CEQ) NEPA implementing regulations @ide of
Federal Regulation€CFR) Parts 1500 to 1508)

1 The Procedures of Implementation of NEPA for the National Aeronautics and Space
Administration (NASA(Title 14, CFR, part 16 subparts 1216.1 ai@16.3)

1 The NASA Procedural Requirement (NPR) for Implementing NEPA and Executive Order (EO)
12114(NPR 8580.1).

91 Federal Aviation Administration (%) Order 1050.E , Environmental Impacts: Policies and
Procedures

1 CFRTitle 32, Part 98%Air Force Environnental Impact Analysis Process (EIAP)

The first three test missions of the Starliner spacecraft (one complete in December 2019, the other two
scheduled foR2022 are under oversight of NASA. For follean operational missions, Boeing intends to
apply for acommercial space license from fh&A to support Starliner spacecraft landings at EAFB.

1.2 Location and Setting

EAFB is located in the Antelope Valley region of the western Mojave Desert in southern California. It is
approximately 100 miles northeast of Losgkles, California. The base occupies an area of

approximately 308,000 acres or 470 square miles. Portions of the base lie within Kern, Les Amug|

San Bernardino countiek.is the home of the Air Force Test Center and is the Air Force Materiel
Command center of excellence for conducting and supporting research and development of flight, as well
as testing and evaluation of aerospace systems from conceptto combat. It operates the U.S. Air Force
Test Pilot School and is home to NASA's Armstrong ElRbsearch Center and considerable test

activities conducted by America's commercial aerospace industry. EAFB includes the Rogers Lake and
Rosamond Lake dry lakes. These have served as emergency and scheduled landing sites for many
aerospace projects incling the Bell X1, Lockheed k2, Lockheed SR'1 Blackbird, and the Space

Shuttle. Rogers is the larger of the two dry lakes, encompassing 44 square miles (110 kilometers2 (km2))
of desert, and is the location of the proposed action to land the Boeingestsplcecraftigure 11).
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1.3 Purpose of theProposed Action

The purpose of the proposed action is to allow for the Boeing Starliner landing and recover at EAF

beginning in2022to provide a landing siiefdo ei ngds St ar INASAOG ss paasctercornaafutt ¢
return to Earth for certain emergency scenarios, as identified in section 1.4. This allows a terrestrial

landing opportunity at EAFB for these casémreby avoiding the need to land in the ocdre Starliner

is one of the crew transport vehicles for access to the ISS to replace the retired Space Shuttle capability.

An uncrewedDrbital Flight Test2 (OFT-2) mission is scheduled fahe first half of2022followed by

the Crewed Flight Test (CFTater in the yearOFT-2 s the first mission requiring the availability of

EAFB as an emergency site. Routine missions would begin upon completiien@F T missiomnd take

place 12 times per year.

1.4 Need fa the Proposed Action

Boeing identified a need fer Starliner landing sit® coverthe scenario adin Atlas V rocket failure late

in the launch sequence that prevents the Starliner from reaching a stable orbit that allows either docking
with the ISS ordrgeting one of the other identified landing sitElse limited cross range capability of the
Starliner, the trajectory of the ISS, the need for the service module section of the Starliner to target an
ocean landing, and the need to return to the groutkinv@i orbitsof the launchdrives this landing site to

be in the vicinity of Los Angeles, California.

This landing site would also be utilized for two additional scenarios that force an emergency return from
orbit of the Starliner:

1 A Starliner or ISS fdire that prevents docking. For this scenario Boeing would attempt to target
one of the other landing sites if available and only target EAFB to prevent a water landing. In this
scenario a landing will take place within the first four days of the mission.

1 An ISS, Starliner, or crew medical emergency that requires the need for the Starliner to land on
short notice. Similar to the previous scenario, Boeing would attempt to target one of the other
landing sites if available and only target EAFB to prevent@mianding.

1.5 Cooperating Agencies

As the landowner of the landing site, the Air Force is responsible for its real property assets and
infrastructure in support of the landing and recovery of the Starliner spacecraft atliEifeB.the
proposed action theAEB would provide the personnel and equipment necessary to recover the flight
crew and protect the Starliner CM until the arrival of Boeing recovery persdmghport contract has
been established between Boeing and EAFB for Air Force support to fhespbaction.

The FAA licenses and regulates U.S. commercial space launch and reentry activity, as well as the

operation of noA-ederal launch and reentry sites, as authorized yteha09 of Title 51 of the U.S

Code.To ensure the safety of theStaré r 6 s reentry, the FAA is also re
closure areas in accordance with FAA Order 7400. 2k FAA also conducts several reviews during the

license application evaluation process before making a determination on the licendmgre kafety

review and a review of financial responsibility requirementhe FAA has previously provided a license

to United LaunchAlliance (ULA) for Atlas V launches fronCape Canaveral Space Force Station

(CCSF33. The FAAlicenses required for thagtion ardisted in Appendix J.

® The environmentalimpacts of launching the Atlas V, among several other rockets, freth Sle@e analyzed in
the 1998 U.S. Air Force (USAF) Final Environmental Impact Statement for the Evolved Expendable Launc
Vehicle Programand 2000 USAF Final Supplemental Environmental Impact Statement for the Evolved Expendable
Launch Vehicle Program (USAF 1998, 2000). The FAA was a cooperating agency on both Environmental Impact
Statements (EISs) and formally adopted ttesupport issuing launch licenses to vehicle operators for launch

11
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1.6 Scoping

RogersDry Lake Bedis considered a floodplain due to seasonal flooding. Executive Order 11988,
Floodplain Management, requires federal agencies to avoid to the extent possible the long -d@achshort
adverse impds associated with the occupancy and modification of flood plains and to avoid direct and
indirect support of floodplain development wherever there is a practicable alterDaté/& the

proposed action impacting a floodplain, a Finding of No Prad#ddiernative (FONPA) would also be
required along with thEinding of No Significant ImpactHONS]I). In anticipation of the need for a

FONPA, Boeing notified the public via newspaper ads in January 2020 of the need for utilizing the flood
plain for landirg of the Starliner and requested comments. No comments were received.

1.7 Distribution and Review of the Draft EA

Results of the agency and public review of the draft EA will be included in thevéingibn of this
document

1.8 Conclusion

This EA provides NASAtheDAF, and the FAA with the documentation of environmental impacts
associated with the Starliner landing and recovery at EAFB. The decision to be made by the agencies is:
(1) Approve a FONSI and FONPA based upon the proposed analysis contained wHAn (&g

Determine a FONSI and FONPA are not applicable, resulting in the needBaviaonmental Impact
StatementKEIS); or (3) Select the No Action Alternative.

operations describedin the EISs. At the time the 1998 and 2000 EISs were prepared, Starliner reentry was not
anticipated, and thus was not included in the analyses. In 2018, as paro¥ifonmental review for evaluating

ULAOGs |l aunch | icense appl4ldche FAAprepaktdaiVritienRealumtioV(WRa unc hes
of the EISs. The WR concluded that the contents of the EISs remained current and substantially valid and th

decision to issue a launch license to ULA for Atlas Vlaunches from#3Ldid not require the preparation of a new

or supplemental EA or EIS. The FAA issued ULA alicense on June 1, 2018, and the license expires on May 31,

2023. This license authorized A to conductAtlas Vlaunches at Si41 with payloads, including the Starliner.

12
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20Proposed Action and Alternatives
2.1 Proposed Action

The proposed action is performpostlandingrecovery activities for thepacecraft on the uorewed test
flight and thecrew andspacecraftor crewed flights including recovery of several parts jettisoned from
the spacecraft during the landing sequence.

The FAAOG s pr o psoasce df aeebidleiogeratorilicensé tt Boeinig $or reentry and landing
at the EAFB site. The FAAOGs proposed action also
ensure the safety of the spacecraft as it passes through the National Ainggiace S

2.2 Selection Standards

NEPA andthe CEQ regulationgnplementing NEPAnandate the consideration of reasonable
alternatives for the Proposed Action. fAReasonabl e
the purpose and need for the Pragabsction.

Boeing completed a review of potential landing sites at multiple locations throughout the western U.S.
using the following criteria:

1. The 4 km radius clear landing area free from obstacles. This was determined to be the
smallest available areeeeded to protect for landing dispersions based on the winds of the
day to ensure that the CM has a saférenment for landing

2. An acceptable area outside this 4 km radius landing area to allow for additional landing
opportunities on days when the winldws parts jettisoned from the spacecraft during the
landing sequence outside the 4 km radius.

3. Preferably, in a controlled environment like a military range for ease of establishing protected
keep out zones and for allowing use of DoD personnel and eguipgaring landing and
recovery operationsAlso for the ease of negotiatiorane owner familiar with the NASA
Human Space Flight Program.

4. Near a Level 1 Trauma Center, within a drairMedical EvacuationNIEDEVAC)
capability to provide the best possildare for an injured astronaut.

5. Access for recovery no standing water or extremely muddy/soft sail for large portions of
the yeartto maximize the number of landing opportunities.

6. Acceptableveather/winds, that fit within the wind restrictions establisfog safely landing
the CM, for a large portion of the year.

7. Geographic location for a 51.6 degree inclination misglom|atitude trajectory limits of the
ISS, andallowing for the SM disposal in the Pacific to ensure the SM pieces that survive re
entry to not impact on land

8. On the proper trajectory to allow for a terrestrial landing in the eveart Aflas V rocket
failure late in the launch sequence that prevents the Starliner from reaching a stable orbit that
allows either docking with the ISS @rgeting one of the other identified landing sites

13
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2.3 Screening of Alternative
The following alternatives were initially identified that could potentially meet the purpose and need:

1 At EAFB
0 Rogers Dry Lake Bed
0 Rosamond Dry Lake Bed
0 Precision Impact Range éa (PIRA)

1 Naval Ar Weapons Station at China Lake

The selection standards described in Section 2.2 were applied to these alternatives to determine which
alternative(s) fulffill the purpose dmeed for the action (TableD). Those items listed dscceptaled do
not completely meet the criteflaut an assessmemisdeterminedhe risk totheStarliner landing is low.

Table 2-1: Evaluation of Reasonable Alternatives

Selection Criteria Rogers Rosamond PIRA China Lake
1 Acceptable No No No
2 Yes No No No
3 Yes Yes Yes Acceptable
4 Yes Yes Yes Yes
5 Acceptable Acceptable Yes Yes
6 Yes Yes Yes Yes
7 Yes Yes Yes Yes
8 Yes Yes Yes Yes

2.4 Detailed Description of Alternatives

2.4.1 EAFB Alternatives

Three sites at EAB were assessed, as shown in Figtide The inner circles show the 4 km radius
landing zone for the CM. The outer circles show the 15 km radius circles used in the analysis of possible
landing zones for the jettisoned parts.

2.4.1.1 Rogers Dry Lake BedabeledEAFB Center orfFigure 21)

The lake bed provides an adequate 4 km radius landing zonefGMhvithin the lake bedlhere are

small number of obstacles within the 4 km radius but these are along the outer rim of the circle and are
considered an accepla risk for emergency landings. There is @sacceptable area to the east,
southeast, and south to allow space for a jettisoned parts landing zone when needed dueTthisvieds.
the direction the parts are most likely to travel based on historie@hifing winds at EAFB.

2.4.1.2 Rosamod Dry Lake {abeledEAFB 2 on Figure 2)

The lake bed cannot accommodate a 4 km radius circle for the CM. The rougher terrain on the shoreline
areas to the north and south only allow an approximately 3.5 km radius dahealake bed. It also does

not provide adequate area surrounding the lake bed to allow a landing zone for the jettisoned parts except
to the north and directly east. The prevailing winds at EAFB are historically from the northwest, which
would blow the péas off the lakebed to the southeast and onto private land off the base. This would limit
the landing opportunities available at this site based on historical winds.

14
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2.4.1.3 Precision Impact Ranger@a (PIRA) labeledEAFB 3 on Figure 1)

The PIRA area also doest provide adequate space for a 4 km radius CM landing zone. The southern

part of this landing zone has some rough terrain due to some washout areas. Trying to move the circle
farther north encroaches on Martin Road and the Air Force Research Lab (AERL) lere are also

several obstrctiors in this landing zoneSimilar to Rosamond Lake Bed, this location also does not

provide adequate area to allow for an acceptable landing zone for the jettisoned parts before encroaching
on private land outside these. This would limit the landing opportunities available at this site based on
historical winds. This landing zone also has a much greater potential to impact the desert tortoise as the
4km circle encroaches on critical habitat.

As aresult of the abové,was determined the Rogers Dry Lake Bed was the best alternative at EAFB for
an emergency landing site.

833

P4

kn N 'S LUO
Google Earith

A41 mi

Figure 2-1: EAFB Alternatives
2.4.2 Naval Air Weapons Station at China LakeAltemative

One alternativeat China lake was assessed as shown in Fig@rd Be inner circle shows the 4 km radius
landing zone for the CM. The outer circle shows the 15 km radius circles used in the analysis of possible
landing zones for the jettisoned parts.

China Lake has seral roads and other structures in the 4km landing circle needed for the CM. It also
does not have available area to allow for an adequate landing zone for the jettisoned parts based on
historical prevailing winds without impacting on other base strustoirgoing off base onto private land.
This would limit the landing opportunities available at this site based on historical winds.
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352443543 H 11724
Figure 2-2: China Lake Alternative
2.5 No Action Alternative

No emergency ladings would occurnder the No Action Alternates This would reduce the landing
opportunities for the Starliner and increase the chance of a water landing should the Starliner be required
to make an emergency landingnder this alternative, the FA#ould not issue Boeing lcense for
Starlineropeiations at EAFB

2.6 Alternatives Eliminated from Further Consideration

As result of the above, it was determined the Rogers Dry Lake Bed is the only acceptable alternative in
this area of the United States thatfd be utilized for emergency landings caused by a failure of the
launch vehicleThe other two alternatives at EAFB and the alternative at China Lake do not have enough
area available to provide an adequate landing site for the CM or the jettisorsedpRagers Dry Lake

bed can suppothis scenario, a decision was made to also térfmtother emergency landing scenarios

as described in Section 1where a landing there eliminates the need to land the Starliner in the ocean.
Rogers Dry Lake Bedoes have seasonal flooding thatduld prevent a landing there whidmoded.

Should an emergency landing be required during those periods of time the landing would be targeted to
the oceanNo further analysis was done for the other three alternativesrand detailed analysis of the
Rogers Dry Lake Bed alternative is included in this EA.
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2.7 Details of the Proposed Action

2.7.1 Activities to be Performed
An emergencyanding and recovery operations of the $tarland its flight crewvouldinclude

A. Landing an recovery of the flight crew from the Starliner
1. As soon as FAA andAF are notified of an emergency landing, all parties will
immediately start the necessary coordination, including the closure of airspace
necessary to complete the reentry, in accorelavith the Letter of Agreement
(LOA).
2. EAFB would be notifiedat least3 hoursprior toan emergency landirepnd would
muster equipment and personnel outside the landing zone
3. Crew recovery would take-2 hours post landingtilizing pickup trucks,
fire/crash/rescue, ambulances, and (if landing at night) light carts.
4. The CM would be covered with an environmental coPawer would be suppliday
an EAFBprovided portable generator.
5. Parachutes would be recovered and bagged, utilizing pickup trucks.
B. Securinge Starliner until arrival of the Boeing recovery forces
1. EAFB would provide24/7security to prevent access to the area around the CM
which would utilizevehicles and light carts.
2. Boeing personnelwould arrive as early as the day after landing.
3. The Boeingshipping container would take up to 3 day arrive from WSMR
C. Recovering the Starliner and jettisoned péntdess a decision is made to leave any in place)
for shipment back to KSC.
1. Recovering the Starliner from the lake lveduld takel dayutilizing a crane, flatbed
pulling a trailer, and pickups
2. Preparing the Starliner for shipment would take up to 10 days. This would take place
in ahangarat EAFB, if one is available, or in a Boeipgovided tent that would be
set up in a notinterference locatio along the flight line or in a parking lot.
D. Repairing any damage to the lakebed if required

Boeing has established a contract with EAFBto fund Air Force support to this détoproposed
action would be performed by current EAFB st&8beingis requred to apply to the FAA for a license
for all commercial missios that begin after completion of the three test flighitserefore, the FAAction
of issuingBoeing a license for reentry and landing atEAEB siteis considered part of the proposed
acton analyzed in this EA

2.7.2 EAFB Landing Location

The center of the landing area is located at a latitude of 34.950 degrees and a latta@eB88 degrees

(Figure 21). The StarlineCM would betargeted to landvithin a 1 km radius circle around thisrter

point although to allow for margin based on the winds on landing day, a 4km radius landingraome f

the center poinivould be availableBased on historical winds at EAFRveral small pieces that are
jettisonedduring the parachute deployment preseould landup to 12 km from this center poiduring

the winter months that experience higher wintisiswould requirelanding zone cutoutise established

for landing at EAFB to ensure no paof the spacecrafjo outside the approved landing zoriéter
consultation between Boeing and the Air rddiosrce, a
landing zone that allowsse of EAFBwhen the winds could push tfettisoned itemsutside the 4km

landing areaThel km (in red) and 4 km (in régkllow) radius circles and thetal approved landing

zone for EAFB(in yellow) is shownn Figure23.Not e t he fAkeyholedo was estab
the center point to the southeast based on preliminary analysis on the travel distance ofls®me of t
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smaller parts. The most recent analysis limits this distance to 12 km but the original keyhole was kept to
allow for margin in that direction.

A wind forecast at landing would be generated using both available weather service forecasts and data
provided by anyweather balloons thabuldbe launched at the landing site prior to landitige

permitting The forecast winds would be utilized by the Mission Control Center in Housbatto

determine if conditions are acceptable for landing the CM apiettict the landing locations of each part

of the Starliner jettismed during the landing sequendée predictions include dispersiofisable 22

shows the acceptable weather landing conditions for theF@gdre 24 shows an example of the output

of themodelfor an historical wind case at EAFBhould any part of any box fall outside the approved
landing zone boundgiEAFB, Boeing and NASA management would determine if the landing can
proceed or the Starliner would be targeted to the waites examplelsown would allow for the landing

to proceedThis landing location data would also be utiizedB#FB and Boeingpersonnel retrieving

the jettisonegarts to minimize the area that must be traversed dtivésigecovery.This map would

also allow EAFB taletermine if any of the parts landed in potentially sensitive areas so a decision could
be made whether to leave those parts in plsloee information on the model used to predict the landing
areas for the jettisongghrts can be found in Appendix F

All airspace reentry operations would comply with the necessary notification requirements, including
issuance of Notices to Armen (NOTAMSs) and, if necessary, Notices to Mariners (NOTMARS)

defined in agreements required for a license issued by the AAOTAM provides notice of

unanticipated or temporary changes to components of, or hazards in, the National Airspace System (FAA
Order 7930.29\otices to Airmen [NOTANM] Similarly, the National Geospatiaiteligence Agency, in
conjunction with the U.SCoast Guard, publishes NOTMARs weekly and as needed, informing the
maritime community of temporary changes in conditions or hazards in navigable waterways.

Boeing has executetLetter of Agreement (LOA) with Albuguerque Air Route Traffic Control Center
(ARTCC), Los Angeles ARTCC, Oakland ARTCC, Anchorage ARTCC, Salt Lake ARTCC, Joshua
Control Facility, Air Traffic Control System Command Center, Utah Training and Test Range, White

Sands Missile Range, Edwards Air Force Base, and Fort Huachuca to acconBterdats reentry. The

LOA outlines coordination responsibilities and procedures for all signatories prior to, during, and upon
completion of a reentry including any associated airspace closures. The proposed action would not require
the FAA to alter thelimensions (shape and altitude) of the airspace. However, temporary closures of
existing airspace will be necessary to ensure public safety during the proposed operations. Reentries
would be infrequent (up to two per year in any given year), of shorticlurand scheduled in advance as
much as possible to minimize interruption to airspace and waterways.

For all reentry missions, the FAA and Boeing would take steps to reduce the airspace closure duration as
the mission unfolds. First, Boeing plans to cartdts reentry at the beginning of its reentry window.

While Boeing may request a window that spans hours to have more opportunity to work around weather
or technical issues, Boeing would make every effort to reenter as soon as it is ready in the reentry
window. While percentages are not readily available, far more reentries occur at or near the reentry
window opening than the closings the reentry unfolds successfully, the FAA incrementally releases
airspace as itis no longer affected. For exampleaitepace nearest the reentry point can generally be
released within minutes of reentry as the spacecraft descends along its trajectory. In practice, the FAA
attempts to divide airspace closures into subsets that can be released incrementally in tilhas as we
geographically based on airspace boundaries. In doing so, the actual closure times are often significantly
smaller than projected maximum values defined in a given NOTAM.

For the above reasons, significant environmental impacts of the temporamgslogairspace and
waterways under the Proposed Action are not anticipated.
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Table 2-2: Landing Weather Limits
Weather Criteria Limit

EmergencyNearSurfaceSteady and Peakind

(Altitude = 110 FtAbove Graund Level(AGL)) O 23 Knots (11.8 M

Temperature O 15 Bedg) F (
Celling/Visibility O 1000 Ft (305 M)
Precipitation None Within 35 Kmof Center Point
Thunderstorm None Within 35 Kmof Center Point
Lightning None Within 35 Km of Center Point

Figure 2-3: Edwards Total Landing Area
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X EAFB Target
EAFB Boundary
Containment Boundary
- 4 km increments
FHS_Doors [8 min]
FHS_Mortar_Lids [7 min]
FHS_Chute_Sabots [1 min]
FHS [3 min]
)| m= Drogue_Mortar_Lids [5 min] ,

Drogue_Chute_Sabots [-1 min] .+~

s Drogue_ Chutes [5 min]
Pilot_Mortar_Lids [-1 min]
Pilot_Chute_Sabots [-2 min]
Pilot_Chutes [1 min]

Figure 2-4: Example Output from Jettisoned Parts Landing Area Prediction Model
2.7.3 Starliner Description

Boeing'sCCTSStarliner spacecratt is being developed in collaboration with NASA's Commercial Crew
Program. The Starlinés designed to accommodate seven passengers, or a mix of crew and cargo, for
missions to lowEarth orbit. For NASA servie missions to the ISS, it will carry up to four NASA
sponsored crew members and tioréical scientific researche CCTSsystem consists of three
segments: the Starliner spacecraft,Atlas Viaunching rocket, and the ground suppdrtastructure

The Starlinersegmenincludes the CMindService Module (SM)This segment supports the flight crew
through launch, owrbit, and return operationshe CMand several jettisoned parts (unless a decision is
made to leave any in place) dne onlyportionsof the Starliner that amecoveredit the end of a mission

at one of the terrestrial landing sitd$ey are returned to théennedy Space Center (KSfoy
refurbishment and processing for a future missidme Starliner is reusable up to 10 times wigbda

month turnaround time.

Boeing will build, integrate, test and service the Starliner in the Commercial Crew and Cargo Processing
Facility (C3PF) akKSC before transporting it to tl&CSFSfor integration onto the Atlas V rockéthe
Starlinerlauncheslight crew and cargo frorSpacd.aunch Complex$LC) 41 at the CCSFSnaneuvers

in orbit to rendezvous with the IS&yddocks for up to 210 dayst returns to either a primayr backup
terrestrial landing sitat the end of each mission. For an emergdsmuding that does not allow time for
targeting one of the four nominal end of mission landing sites, the landing will take place at EAFB if
possibleThe Boeing Landing Recovefyeam (LRT)will deploy toEAFB to recover the CM and

jettisoned parts follomg any emergency return landings at that location

The Starliner spacecratft jettisbseveral pieces of hardware during the landing phase of the mission
(Figure2-5). TheForward Heat ShieldHHS) (less than 10 fin diameterJess thar? feet tall, andess
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than 35Qpounds)wouldjettison at approximately 30,000 feet altitude and parachute to the ground under
two pilot chutegeachless tharl0 feet in diameter and weighilegs tharl5 pound3. TheCM drogue
parachutes (2 chutes edebs than 2%eet n diameter and weighirlgss than 7pounds)would jettison

at approximately 8000 fealtitude just before deploymentibfe main parachutes and continue to the
ground. Three additional pilot chutes, identical to the FHS chutes, pull out the main adfates b

releasing and continuing to the ground. Seven mortar lids (thin fdatethan 1&ches in diameteand
weighing less than one pourahd several mortar sabotsss than 18 ches and weighinlgss than 3
pounds)would jettison at various altitues as part of the FHS and parachute deployments described above
andwouldfree fall to the ground. The Base Heat Shield (BHSss than 15 ftin diameteress than 4

feet tall and weighingess than 170pounds)wvould jettison at approximatek400feetaltitude and

wouldfree fall until ground impact. The three main landing parachilgss than 11€eet in diameteand
weighing less than 200 poundsould jettison at CManding All jettisoned pieces wouldnd withinthe
approved landing zondll items would be located and recovered, if possible. It may not be possible to
find and recover all of the mortar lids and sabots due to their small size and the large area of the landing
zone for these partBased on where these parts are predicted to lad®kision may also be madsdter
consultation between Boeimganagemerdand EAFBenvironmental personndb leave some of the

smaller jettisonegbartsin the field to avoid potential impacts to cultural sites and desert tortdigatha
caused by drivingehiclesto find these partsr hecompositiorof thejettisoned items do not pose any
environmental concemn

The CM contains hazardous material in the form of residual hydrazine, unused explosive devices,
ammonia, and heat transfer material.

The CM lang on airbags that deploy just prior to landing. The weight of the CM at landegs ithan
16,000pounds including dry weight, crew and cargo.

The above landg sequence is identical for an emergewajer landing except additional air bags would
inflate. For a water landing, a center airbag would inflate for stability and buoyance and air bags at the top
of the Starliner inflate if needed to upright the capsule should it flip over after main chute deploy. Only

the CM and crew are recovered after an gaecy water landing. All jettisoned parts of the spacecratt

will sink.
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Figure 2-5: Starliner Landing Sequence
2.7.4 Landing Recovery Forces Descriptiorand Tasks

The Mission Control Center (MCC) in Houston ¢mais theStarliner while on orbit. Should an
emergency landing be required at EAFB, the MCC will ndéifding site personnel of the impending
landing. Thecrewrecoverywould be performed by EAFB personneehicles and equipmentith
possibleaugmentabn by local Boeing personnel and, if time permits, members of the BoeingfLRT
they cararrive at EAFB before the landingAFB would perform the recovery activities with current
base personndkoeing will alsostagesome equipmerdt EAFB needed to sare theCM is safe for crew
egressand to cover the CM after crew extraction

The activities needefr the recoveryre:

1 Performing a check to ensure the CM is not leaking hydrazine propellant.
0 Boeing would provide a hydrazine monitor for use by EABspnnel in protective gear
1 Grounding of the CM to eliminate any electrical charge that might build up during entry
0 Boeing would provide the grounding equipment for use by EAFB personnel
1 Accessing and opening the hatch
o Performed by EAFB personnel
1 Egressig the crew and sending them to a local hospital either via ambulalifeeflight
helicopter
o Performed by EAFB personnel
1 Closing the hatch
o Performed by EAFB personnel
1 Coveringthe CM with a protective cover.
o0 Boeing would provide the cover for instéittn by EAFB personnel
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o EAFB would provide a generator and portable air conditioner to provide conditioned air

to the coveuntil the CM is recovered at the landing site

1 The vehicles involved in the abopest landingactivities would consist of:

(0]

O o0ooo

4 pickuptrucks
A 1for jettisoned parts and parachute retrieval and towing a light cart if needed for
nighttime operations
A 1 to carry thesafing equipment anehvironmental coveand towing a light cart
if needed for nighttime operations
A 1 to carry the hatch protien equipment and be utilized for hatch access
A 1to tow the portablgenerator
1 Fire/Crash/Rescue Truck
2 Ambulances for transport of the crewmembers
All of the above vehicleand thegeneratowould be provided by EAFB
All of the above vehicles woulddvel to the CM and return to base at the end of the crew
recoverywith the exception of the trucks used for jettisoned parts and parachute recovery

1 Providing security around the CM until asal of the Boeing recovery team
o Performed by EAFB personnel
0 Thiscould consist of either a vehicle parked at the CM 24/7 or periodic-blyive

The Boeing recovergersonnel and the Clhd BHS/FHSshipping containeywould arrive at EAFB 2
3 days after landing. These personmglh support from EAFB, will perform theflowing activities

once on site:
1
1

o]
1
1
1
1
1
1
1

Collectthe remaining jettisoned parts
Establish a CM preparation area either in an EA&Bgarif one is available or in a Boeing tent

set up along the flight line or in a parking. lot

If the tent is used EAFB would pralé a portable HVAC/generator to provide tent
inflation and conditioned air

Transport a trailer with a portion of the CM shipping container to the landing site
Utilizing a crane, put the CM onto the shipping container

Utilizing a crave, put the FHS andHB onto a traileror in a pickup

Move the CM off the lake bed tbe preparation area.

Configurethe CM FHS, and BHSor shipment

Final load of the CMFHS, and BHSnto the shipping cdminers for shipment back to KSC
Loading of Boeing equipment fohipment back to WSMR

For the abov€M and parts recovemlctivities the vehicles would consist of:

1 1-2 EAFBprovided or Boeingented pickup trucks to collect the jettisoned parts
1 An EAFB-provided crane used to:

OO0 O0OO0OO0OOo

Remove the top from the Boeing shipping tzamer at the prep area

Lift the CM at the landing site

Lift the FHS and BHS at the landing site

Lift the CM at the preparation area

Lift the FHS and BHS into their shipping containers

Reinstall the top of shipping container at the end of processingganaten for shipping
the CM back to KSC

1 Two EAFB-providedforklifts usecto:

(0]

Unload a Boeing container at the preparation area containing equipment needed to
prepare the CM for shipment back to KSC

23



DCC1-01299101 Date: 11/19/2021

o0 Move the bottom of the shipping container fraBoeing @ntracted delivery low boy
semitruck to and EAFB provided flatbed for transport to the landing site
o Lift the CM and the shipping container bottom off the flat bed at the preparation area
0 Load the FHS and BHS into
o Lift the CM in the shipping container ondoBoeing contracted delivery low boy semi
truck for final shipment back to KSC
1 An EAFB-provided truck and trailer to take the bottom part of the shipping container to the
landing site and return with the CM to the preparation area
1 An EAFB-provided truck ad trailer to transport the FHS and BHS from the landing site to the
preparation area
All vehicles supporting the CM recovery would make one trip to the CM and return to base
The X2 vehicles supporting jettisoned parts recovery would travel to/from ¢has a@rentified in
the jettisoned parts landing map (example in Figudg t recovery the parts.

2.8 Determination of Significance

= =4

Determination of significance as used in NEPA requires consideration of both context and intensity of the
Proposed Action as desbed in the CEQ regulations Section 1508 Pf7e significance of an actiomas
analyzed relative to society as a whole (human, naticeafeptorsthe affected region, the affected

interests, the locality, and any other relevant aspectsidiion,the severity of impactas considered
including

- The degree to which the proposed action affects public health, safety, or the envir@riast
the potential to do so)

- Unique characteristics of the geographic area (such as proximity to historicusaln@sources,
park lands, prime farmlands, wetlands, endangered or threatened species/habitat, or ecologically
critical areas)

- The degree to which the possible effects on the human environment are highly uncertain or
involve new, unique or unknown risks

- Whether the action is related to other actions with individually insignificant but cumulatively
significant impacts

- Whether the action threatens ability to comply with applictdderalstate, or local law or
requirements.

In addition, the FAA usestesholds that serve as specific indicators of significant impact for some
resource areas. FAA actions thatuld result in impacts at or above these thresholds require the
preparation of an EIS, unless impacts can be reduced below threshold leveldateasignificance
thresholds do not exist for all impact categori@syever, the FAA has identified factors that should be
considered in assessing the significance of impacts on the environmental impact category (FAA Order
1050.1F, Paragraphd3). Because the FAA plans to adopt this EA to support its environmental review
of Boeingds |litheelkrAddappigonaftiomance thresholds
potential environmental consequences in this EA.
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30Af fected EnvEnobomeneins alan€onsequen

This sectiondescribes the affected environments and the potential environmental consequences of the
proposedictionby comparing these activities with the potentially affected environmental components for
theEAFB landing site. T@assess the potential for and significance of environmental impacts from the
proposed activities, a list of activities was develof¥eable 31) and the environmental setting was
described, with emphasis on any special environmental sensitivities. Pragnatesawere then

compared with the potentially affected environmental components to determine the environmental
impacts of the proposed landing and recovery operations.

The region of influence for all affected environments for this EA is the area vhilinpoundaries of
EAFB with the following exceptions:

For Department of Transportation Act, Section 4BidlogicalResourcesNoiseand NoiseCompatible
Land Useand Airspace, the region of influence also includes thewaitean the sonic boom footprt
shown inAppendixC.

For Socioeconomics, Environmental Justice, and CF
region of influencealsoincludes the surroundingareas®a | i f or ni aés Kern, Los Ang
BernardinoCounties.

Table 3-1: Resources Considered for Evaluation in this Environmental Assessment

Resource Area Analyzedin | If Yes, EA Section Number
Detail in
This EA If No, Rationale for Dismissal

Air Quality Yes 3.1

Biological Resouce Yes 3.2

Climate Yes 3.3

Department of Transportation Act, Sq Yes 3.4

4(f)

Land Use and Airspace Yes 35

PhysicaResources Yes 3.6

CulturalResources Yes 3.7

Noise, Noise Compatible Land Use, | Yes 3.8

and Vibratior)

Socioeconomics Yes 3.9

Envimnment al Justi|Yes 3.10

Health and Safety Risks

Visual Effects Yes 3.11

Infrastructure and Utilities Yes 3.12

Hazardous Materials, Hazardous Yes 3.13

Waste, Solid Waste, and Pollution

Prevention

Human Health and Safety Yes 3.14

Farmland No No farmland is presentin the area affected by the
proposed action

Coastal Area No No coastal areamepresent in the area affected by
proposedaction

Mineraland Energy Resources No The proposed actionwould not result in the
development ofiew facilities or result in consumptig
of naturalresources otherthanthe fuelused durin
recovery operations.
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3.1 Air Quality
3.1.1 Affected Environments
Air quality at EAFB is regulated e U.S Environmental Protection Agency (U.S. EPA).

EAFB is locded within the jurisdiction of three air districasterrKern Air Pollution Control District
(EKAPCD), Mojave Desert Air Quality Management District (MDAQMD), and Antelope Valley Air
Quality Management District (AVAQMD)(Figure 31).

Due to the locabin of the landing area, all proposed action activities would occur in the ejpstaon of
Kern Countyin EAFB, under the jurisdiction of tHEKAPCD. As a result, maintaining air quality would
be conducteh accordance witthe regulatory requirement$tbe EKAPCD.

Air quality is determine@n several factors includirtge type and amount of pollutants emitted into the
atmosphere, the size of the air basin, and prevailing meteorological conditions. The significance of
pollutant concentrations is detemed by comparing ambient measured concentration levels to the
National Ambient Air Quality Standards (NAAQS). These standards represent the maximum allowable
atmospheric concentrations that may occur, while ensuring protection to public respiratorgritealth
welfare under reasonable margins of safety.

Under the NAAQS, the U.S. EPA has developed numerical air emission concentration standards for seven
criteria pollutants under provisions of the fedélalan Air Act of 197qCAA) (42 U.S.C. 74017671)

andthe 1990Clean Air Act Amendment&Public Law 101549). The criteria pollutants include ozone

(0s), particulate matter less than or equal to 10 microns/respirable particulate matig); fRMiculate

matter less than or equal to 2.5 microns/fine padieumatter (PMls), carbon monoxide, nitrogen

dioxide, sulfur dioxide, and lead.

The U.S. EPA trackair quality on an ongoing basis and designate areas or basins as either attainment or
nonattainment, based on the measured concentration of critdutamsl.A maintenance area is defined

as a geographic area of the United States and territories previously designated nonattainment pursuant the
CAA Amendments of 1990 and subsequentiglesignated in 40 CFR Part 81 to attainment, meeting the
provisionsof section 107(d)(3)(E) of the Act and has a maintenance plan approved under section 175A of
the Act.An areamaybe designated asarginal] moderate, serious, severe, or extreme nonattainment
depending upon the level of pollutant concentrations. Likewisegandardsire achievefbr pollutants n

a particular area, the areais designatedtainment. Areas designatad unclassified when standards

have not been established, or when there is a lack of monitoring data for criteria pollutants. ldrtlassifi
areas are treated as attainment areas until proven otherwise.

The action will fall within theEastern Kern CountyevereB-hr Ozone Nonattainment Area within
EKAPCD and does not fall within any other nonattainment or maintenance area.

Beginning in 2@2, NEPA project reviews must consigeeenhouse gas emissions (GHG) in addition to
criteria pollutants during environmental assessments. GHG include air pollutants commonly associated
with climate change, but not limited ¢@rbon dioxide, methane, raus oxide, hydrofluorocarbons,
perfluorocarbons, and sulfur hexafluoride

To ensure compliance with relevant federal air regulations each air quality control district enacts their
own rules and regulations. Local air districts Uigle V federal permiprograms andtationary source

new source review (NSR) permits, such as an authority to construct and permit to operate, as means of
enforcingair quality rules and regulationsor EKAPCD, NSR is implemented under Rule 210N&w

and Modified NSRand Ru¢ 210.1A Major New and Modified Stationary Source Review (MNSR)

These rules establish project limits based on a significance level that may require emissions are mitigated
thorough the use of control technology or other offsets. EKAPCD recommends flisetdimmits in these

rules as guidance for establishing de minimis thresholds in project reviews, because these are more
stringent than the NEPA de minimis thresholds.
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Figure 3-1: EAFB Air District Boundaries

3.1.2 Environmental Consequences

Impacts resulting from the proposed action would be considered significant if they cause levels of air
pollution that cause an exceedance of permit limits or regional air quality starnidapdsts would also

be signficant if the action would cause pollutant concentrations to exceed one or more of the NAAQS or
would increase the frequency or severity of any such existing violations (FAA Order 1050.1F).

The proposed actiautiizes EAFB as gpotentialemergencyanding sitebeginning witheither the OFT2

or CFT mission followed byegularly scheduled missions anticipated t@tplace 12 times/per year

Crew recovery activities would take place on the lake bed post landing and2diaits. The CM

would then be caered with an environmental enclosure inflated by a portable generator for up to 3 days
while the Boeing shipping container is transported to EAFB. Recovering tren@héttisoned parts

from the lake bed is a 1 day event and requires a crane anttseknPreparinghe CM for shipment

takes up to 10 days and will take place either in an EARByar if one is available, or in a Boeing
provided tentlf a tent is required, it will be inflated by an EARBovided generatoil he action takes
place entirely \ithin the EKAPCD with the exception of the travel necessamntivetheBoeing

shipping container and equipméotfrom EAFB. EAFB recovery vehicles and portable generators would
bethe primary emission sourcddo new stationary sources of emissions llbuiltor brought on base

for the project.

The Starliner spacecraft lands under parachBesntry of the Starliner would not generate GHG

emissionsNo propulsiorjet firings take place below approximately 30,000 feet altitities is of
primaryimpad t ance to the FAAG6s action due to its analy:
general, the mixing height is defined as the vertical region of the atmosphere where pollutant mixing
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occurs. Above this height, pollutants that are released gendoatipt mix with ground level emissions

and do not have an effect on ground level concentrations in the local area. PAREEA®-01, DTS34
(Consideration of Air Quality Impacts By Airplane Operations at or Above 3000 feet AGL; September
2000), emissionabove 3,000 ft. AGL are not considered for local or regional air quality impacts because
3,000 ft. AGL is a reasonable approximation of the nominal mixing height.

During the landing and recovery operations air emissions would be generated from wehicletable
generator combustion, mamade dust, and, should a failure occur, fluid release from the Starliner
(hydrazine or ammonia) or recovery vehicles (diesel or gasoline).

Dust or soil particulate matter disturbance would occur at the landing sttesfStarliner spacecratt, at

the impact sites for the items jettisoned before landing, and from the recovery vehicles. However, only
small quantities of dust would be generated during these short eRentsvery personnel would

maintain speed limits ompaved roads on base between 5 and 35 miles per hour (mph) according to the
posted speed limit and use water trucks once or twice a day to keep soil damp on frequently traveled
unpaved roads (more than 20 vehicle trips per day). The maximum speed imjiaed roads that do

not employ dust control measures is 15 mph. Chemical/organic stabilizers and dust suppressants would
not violate State Water Quality Control Board standards and be accepted by, EPA, and the local District.
Cleanup of projectelateddirt track out or bulk material spills on publicly maintained paved surfaces
would be accomplished within 24 houtsipacts to air quality from dust would be negligible

The Proposed Action would require the use of portable generators to supply apppmwiat at the

landing site These generators are included in the EAFB air peandsvould be operated in accordance
with the applicable regulations and operating restrictidhg®Air Forceregistration for &cticalsupport
equipment(TSE)is shown inAppendix J.The list is a snapshof the base TSE inventory.AEB is

allowed to add / removESEequipment throughout the year without modifying the permit as long as the
items meet the following definition:

AMIi |l itary tactical bythegpUSoDepartreeqtofiDpfenserand/orntte U.8.wnititayd
services and used in combat, combat support, combat service support, tactical or relief operations, or

training for such operations. Examples include, but are not limited to, internal comlangjioes,

associated with portable generators, aircraft stascart heat er s, and |lighting car

EAFB obtained concurrence with tB#&APCD Air Pollution Control Officer that the use #SE
equipment for Starliner recovery after an emergency laradiB§FB is within the definition of tactical
support under relief operations

Emission calculations were done using individual pollutant emission rate data frombination ofthe
Air EmissiongGuidefor Air ForceMobile SourcesMethods For Estimating Emissis Of Air Pollutants
For Mobile Sources At United States Air Force InstallatiGhsie 202ndAP-42 Compilation of Air
Emissions Factorgiepending on pollutangs shown in Appendix E. Air Force projects normally require
the use ofheAir ForceConformity Applicability Model (ACAM) for emissions calculationslowever,
after discussion with EAFB it was determirteé model isn Gsaitable for calculating emissions for this
project Table3-2 shows the total estimated emissigemerated by BoeingndEAFB-provided vehicles
for each landing at EAFB. Appendix ghows the detailed calculations for each emission source.
Calculations includéhe Boeingprovidedsemitruckused taransporthe Starlineshipping container
from KSCand return, a second setnick used to transport the recovemiler from WMSR and return,
4 Boeing California rented vehiclésr employees travelling to/from Lancastand a crane, generator,
and two forklifts provided by EAFBOtherEAFB support vehicles arejuipmenprovided from base
assets are not includedthe proposed use would be comparable to daily operafitresmajority of the
emissions will take placeutside California as the seitnucks bringing the CM recovery equipment
travelfrom WSMRand return to either W\R or KSC
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Table 3-2: Air Emissions Calculation Table

Total Emissions per Landing (Ibs.)

Source NOXx SQ CO ROG PM PM PM, 5 CQ NH;
Vehicle Emissions 17.14 4.64 49.54 0.12NR 1.44 1.3 14694 0.28
Non-California |Fugitive Dust Emissions 4.86 0.93 0.23

Total (Ib 17.14 4.64 49.54 0.12 4.89 2.36 1.55 14694 0.2§
Total (tons 0.0] 0.002 0.0 0.0001] 0.0024 0.007 0.007 7.39 0.0001

Vehicle Emissions 5.72 1.11 25.63 2.02INR 0.68 0.46 5867 0.22
California Fugitive Dust Emissions 5.20 1.08 0.23
Equipment Emissions 0.32 0.00 0.21] 0.03 0.32) 0.0 0.0 61.76 0.00
Total (Ib 6.03 1.11 25.84 2.06 5.5]] 1.77 0.70 5929 0.22
Total (tons] 0.003 0.001 0.01] 0.001 0.003 0.001] 0.0004 2.9 0.0001
Total Project 0.01 0.00 0.04 0.00 0.0 0.00 0.00 10.31 0.00
NEPA and General Conformity Thresholds
Emissions Summary (ton/yr)
Location Cco NO, PM PMy, PM, 5 SQ vVOC CQe
Project TPY 0.01 0.003 0.003 0.001| 0.0004 0.001 0.001 2.965
NEPA Thresholds fd
EKAPCD 100 50 70 70 100 100 25 25,00
General Conformity
De Minimis 100 100 100 100 100 25

Thresholds

NOX-Nitrogen OxidesSO2 Sulfur OxidesCO-Carbon Monoxide, RO®eactive .

Organic GasesPM-Patrticulate MatterPM10Pat i cul at e MaRM2&r/ O10 m
Paticul at e Ma C®«Larbod RioxiBe NHzAmMmMania\MdC Volatile

Organic Compounds

When the totals are doubled to take into account a maximum of two landings péregeastimated
emissionsare well below the de minimis levels ®gttheCAA regulationsfor all pollutans and GHGfor
the appropriate containment classificatiGBPA, De Minimis Tables)

During these landings and subsequent recovery phase, hydrazine or ammonia (from the spacecraft) or fuel
or coolant(from the vehicle®r generators) may be released to the air should a failure tiatwausea

leak. A typical Safety Data Sheet (SDS) feach of the hazardous materaiglocated in Appendix A

Note: the title page for the NASA Explosive Bolt Assembly sheet lisis & Material Safety Data Sheet

(MSDS) but the subsequent pages are labeled SDS.

Air Force personnel would conduct a hydrazine sniff check in protective gear to ensure the spacecraft is
safe to approactn the event of a fuel leak from the Starliner sjae#, the actual hazard distances

would depend on the amount of hydrazine released, meteorological conditions, and emergency response
measures take downwind plume of up to ¥ of a mile wide and 6+ miles long could result depending

on wind conditions.A dispersion model of potential hydrazine releases has been performed to establish
the worstcase hazard scenariassumin@®0 pounds of hydrazine remaining on the spacecraft following

the landingis released in the atmospheimte the maximum remainingtirazine for a tgical ISS

mission is 55 pound®etails of the dispersion mels are available in AppendiX) BStandard Operating
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Procedures (SOPaje beingleveloped, including havingecoverypersonnel in personal protection
equipment approach the sgacaft with sniffers to determine the presence of any free hydrazine. The
procedures willdocument the distances at which it would be safe to establish perimeters around the
spacecraft during the sniff tests. Establishment of and adherence to these SidPsimimize potential
hazards t@ecoverypersonnelin the unlikely event of an unplanned propellant release. The low likelihood
of such an occurrence and the implementation of approved emergency response plans would limit the
impact of such a release. addition, the remote location of the site and the prevailing weather conditions
provide the time and distance required to disperse the pollutants-teamardous levels before reaching
inhabited areaBoeing would be responsible for final cleanup argpdsal of any hazardous waste.

The ammonia present on the spacecraft is contained in several heat pipes used in the cooling system.
Release would only take place in the unlikelervof a weld failureor puncture of the heat pip€he
maximumamount of emonia inthe largesheat pipe idess tharl2 grams.

In the event of a fuel leak frorm&AFB-providedvehicle orgenerator, EAFB SOPs will be utilized to
contain and clean up the spill.

Fire suppression, hazardous materials emergency response, agdreapenedical teamsould be on
siteduring landing and recovery operations.

The proposed action does not include any new or modified stationary sources emissions.

Airspace closures associated with reentries would result in additional aircraft emiggicerdy from

aircraft being rerouted and subsequently expending additional fuel. However, emissions from aircraft
being rerouted would occur above 3,000 feet (the mixing layer) where NAAQS would not be applicable;
therefore, no impact to air quality wiol occur from aircraft reouting from airspace closures.

With regards to potential departure delays, airspatated impacts could increase up to a maximum of 2
times per year; however, only a negligible amount of emissions would be generated frammrafty a
departure delays associated with reentries. Therefore, any air emissions increase from departure delays
are not expected to result in an exceedance of a NAAQS for any criteria poliuiaititely that

grounded aircraft would not have its engingling during such a foreseeable delay, further minimizing
increases in air emissiongEmissions from aircratft being#®uted would occur above 3,000 feet and thus
would not affect ambient air quality. Therefore, airspace closures associated witiesesetnot

expected to result in significant air quality impacts.

In summary, the Proposed Action would not result in exceedance of any air quality standards or permit
levels and therefore would not result in significant air quality impacts.

3.1.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occHABB. Therefore, the No
Action Alternative would not result in air qualifgnpacts at th&AFB landing siteor the surrounding
area

3.2 Biological Resources
3.2.1 Affected Environment

Biological resources include native and introduced plants that comprise various vepetzitats, the
animals that are found in such habitats and the natural environment that suifoliertpopulations.

EAFB manages biological resources that typical of the westeiojave Desert. The plant and animal
species that characterize the desert community can inqereviously disturbed areas around the base,
including areas surrounding existing structuresraad shoulders.
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EAFB manages nofiederally listed species through the use of germsatervation measures outlined in
thelntegrated Natural Resources Management PlarEawards Air Force Base, CaliforniajiAForce
TestCenterand anyfuture revised INRMP.

Migratory birds are protected dar theMigratory Bird Treaty Ac{(MBTA) (16 U.S.C. 703712) and
Executive Order 13186,d3ponsibilities of Federal Agencies to Protect Migrat®igls (11 January
20111). Migratory birds typically build their nest on roofs, on ledges atboves and buding entrances
and along eaves of occupied and abandoned buildings andattlites and in nearby trees planned for
removal during construction activities. Migratory birtlseir active nests, eggs and young in the nest are
protected under thidBTAfrom being harmedemoved or killed without a depredation permit from the
USFWS.

TheU.S. Fish and Wildlife Service (USFWS) website was consuitddgust 202@o complete an
Information for Planning and ConservatioRéC) search which providedcurrentist of potential
threatened and endangered spe(li€sS)and migratory birdshat may ocar at the proposed landing site
and within the sonic boom footprint of the Starliner

The U.S. Fish and Wildlife &vice Biological Opinion (BO) foiOperations and &tivities Edwards Air
Force Base, California {8-14-F-14, dated March 11, 2014, see appendiadresses the effects on the

federally threatened desert tortoise and its crit
Edwards Air Force Basas described in this biological opinion, including the development of solar
energy facilities, is unlikely to TheBOmvesthty af f ec

proposed activityT he Biological Opinion notes that over a 16 yearqzeonly 5 desert tortoise
mortalities occurred.

3.2.1.1 Flora

There are 50 plant associations at EAFB, of which main plant communitieseossote bush (Larrea
tridentata) scrub, saltbush (Atriplex spp.) scrub, Joshua tree (Yucca brevifolia), and mesgaaigigPro
spp.)(EAFB Integrated Resource Management PANRMP) 2020). There arg&9sensitive plant

species ointerest, listeabn theCalifornia Natural Divesity Database (shown in Figure2and listed in
Appendix H. None @ these species present ithe 4km radius area of the landing zoMehave
Spineflower, Desert Cymopterus, Yellow Spinecape, Mojave Wooly Sunflower, Sagebrush Loeflingia,
and Rosamond Eriastryras well as the Joshua Tree which is under consideration for addition to the
databasegre present in the jettisoned parts extensidrere is no federal protection for these species at
this timeand there are no knavEndangered Species AESA)-listedplantspecies in the study area
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The species locations shown on this map occurred in the past. The species may
no longer be at these locations. Only a thorough survey can determine species
presence or absence at a specific location. The majority of these sightings are
from location specific surveys and not incidental sightings.

CNDDB 07/2019. Please Note: The occurrences shown on this map represent
the known locations of the species listed here as of the date of this version
There may be additional occurrences or additional species within this area which
have not yet been surveyed andfor mapped. Lack of information in the CNDDB
about a species or an area can never be used as proof that no special status

species occur in an area. Area features represent approximate locations.
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Data Source: California Natural Diversity Database (CNDDB)
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Figure 3-2: EAFB Sensitive Plant Species

3.2.1.2 Fauna
3.2.1.2.1 Endangered Species

One federally threatened species, the desert tortoise (Gopherus agassizipniserron EAFB. The

desert tortoise is a permanent resident and has critical habitat within the landind>eseet tortoise
densities vary throughout the base, with the highest densities rnostgntrated ithedesignated
critical habitatcomprising abou60,800 acres on base (Figur8)3 Critical habitatdesignated by the

USFWSis defineda s

fi t hcearea vptleincthie fielographical area occupied bgpeeies, at the time
it is listed in accordance with the provisions of section 4 of the ESwhigch are found those physical or

biological features essential to tlwenservation of the speciasad whid may require special

management

consi der at i on sCritioal hahitat i®, in gendral, less distu(b&d6

and has higher levels of protection and nresdrictions in its use.
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Figure 3-3: Desert Tortoise Critical Habitat
3.2.1.2.2 Birds Protected Under the Migratory Biftieaty Act

Per the USF\8 IPaC website e followingmigratory birdsprotected under the Migratory Bird Treaty
Act could be preseradt EAFBduring certain portions of the yea
Allen's Hummingbird (Selasphorus sgsin

Burrowing Owl (Athene cunicularja

Clark's Grebe (Aechmophorgsarkia)

Costa's Hummingbird Galypte costae)

Golden Eagle Aquila chrysaetas

Lawrence's Goldfinci{Carduelis lawrencgi

Le Conte's Thrash¢toxogoma lecont@i

Long-biled Curlew(Numenius americanis

Marbled Godwit(Limosa fedoa

Mountain Plover (Charadrius montanus

Rufous Hummingbirdselasphorus rufiis
Whimbrel(Numenius phaeopiis

Wilet (Tringa semipalmaja
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3.2.1.2.3 Mohave Ground Squirrels

The Mohave pund squirrelis currently a threatene@sips under th€alifornia Endangered Species

Act (CESA. On EAFB, the Mohave ground squirrel population distribution is widely scattered east, west
and souttof Rogers Dry Lake in creosote bush scrub and saltbersiv habitat (including desert tortoise
critical habitat on th@recision Impact Range Areautheast of the lake bédigure3-4).
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CNDDB 07/2019. Please Note: The occurrences shown on this map represent
- - - - the known locations of the species listed here as of the date of this version
The species locations shown on this map accurred in the past. The species may There may be additional occurrences or additional species within this area which
no longer be at these locations. Only a thorough survey can determine species have not yet been surveyed and/or mapped. Lack of information in the CNDDB
presence or absenge at a specific |003t'9” Thev majority of these sightings are about a species or an area can never be used as proof that no special status
from location specific surveys and not incidental sightings. species occur in an area. Area features represent approximate locations.
Data Source: California Natural Diversity Database (CNDDB) Data Source: Edwards AFB GIS w@:
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Mohave Ground Squirrel Record (1886 - 2017) . i Edwards AFB Boundary iles
Created By: 412 CEG/CEVA
Dats Created: 55,2015

Figure 3-4: Presence of Mohave Ground Squirrel

3.2.1.2.4 California Speciesof Concern

In addition to the federaind state listedpecies listed above there are 3 repti# birds, 7 mammals,
and 3 invertebrates listed as California sggof concern that are present on EAFB (see Appendix H).

3.2.1.2.5 Sonic Boom Footprint

Appendix Hshows the federally listed species and whether there is critical habitat within the footprint of
the sonic boom as shown in the USFWW&C system.
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3.2.2 Environmental Consequences

Impacts resulting from the proposed action would be considered significant if:

1. The U.S. Fish and Wildlife Service determines that the action would be likely to jeopardize the
continued existence of a federally listed threatened or endangered ¢p&Sgor would result in the
destruction or adverse modification of federally deaigd critical habitat (FAA Order 1050.1F)

2. The proposed action woulcase substantial mortality or displacement of species

3. The proposed action wouldase substantial damage to vegetation communities

The environmental effects analyzed in the follogvsections were not significant.
3.2.2.1 Flora

The interior of the lakebed, including the landing site, is entirely barren of vegefstishown on
Figure3-2, there are areas of Barstow Woolly Sunflowed Desert Cymopterwsithin the landing area

of the piees jettisoned from the Starliner during the landing sequémveever these are few in number
and spread mostly on the outskirts of the landing rdmere items will only travel in higher wind
scenariosFigure 37 shows the damage done to the ground fileemortar lids, sabots, and FHS door on
the flight test that landed at WSMR in December2019. These are théhpactsuld travel to these areas
depending on the winds on the day of landWile individual plants could be damaged if hit by a
jettisonal part the chances are small given the size of the landing zone. A larger area could belgffected
gaining access to and recovering these pidtiekup truckswill be utilized for the location and recovery
of jettisoned piecedn all proposed activitieground vehicles would use existing roads when available,
and travel a single #andout path when traveling offoad. Oftroad traffic would be restricted in
accordance witEAFB regulationgo minimize disturbance to vegetatidRecoveryoperators woulthe
instructed to minimize disturbance of vegetaaml avoid Joshua Tredaring the recovery of the
jettisoned pieces of the spacecrHfhecessary EAFB biologists would accompanyrémoverymembers

to ensure sensitive plants are avoided. If det@ethprudent by EAFB biologistspsie smaller jettisoned
parts could be left in the field to further minimize impacts to vegetation dughtoletraffic. The mortar
lids arealuminumand would not degrade. The FHS lids are grapor@positecovered withNomex felt
and ceramic fiber insulation. While this material can degrade it would take manyAgarsesult,hese
would haveno significantimpacts to the environmeifiteft in place

Overall, there would blttle nearterm andho longterm significant impacts to site vegetation.
3.2.2.2 Fauna

The Starliner landing and recovery activities/e the potential to impact animal species, including the
desert tortoise, bats, other rground dwelling birds and grouseesting birds primarily from vehicle

traffic. The maximum number of landings at EAFB annually is two tiniée. probability of directly

hitting fauna with the spacecraft or jettisoned pieces is inherently low. The activities would involve only
imited aerial activity, consisting of the spacecraft gtiisoned pieces parachuting or falling to the

ground The largest part, the CM, travels around 18 mph once the main chutes deploy at 8000 ft. altitude.
Other jettison parts travel faster (see appendix F) but all land withimainu8e window .Thesewould

pose little threat of birdr batcollisions or mortality to ground animals

Excess surface water runoff during the rainy season periodically accumulates on the lakebeds as standing
water. During these conditions, migratory birds may use the lakelzedeatng stop. However, during

these times the lakebed would be unsuitable for Starliner recovery so landing would be targeted to one of
the alternate landing sites the ocean

Small mammals, groundesting birds, reptiles, and amphibians could beadijwor kiled by vehicles

during landing and recovery operations. To minimize prejetated mortality of wildlife, vehicles would

keep to existing roadways whenever possible. Landing and recovery personnel would be instructed not to
collect, harm or hass any wildlife speciesiny active bird nests would be avoided.
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The only TES animal that could be impacteithin the landing zon& the desert tortois@he southeast
portion of thdanding zonextensioroverlapsthe desert tortoise critical habifatee Figure 3).

Tortoises could stibe presenin other parts of the landing zon&hile it is unlikely any would be

present on the lakebddelf, they could be present in the area of the landing zone to the east and south of
the lakebed where sometbi jettisoned parts could lanthereare also areasithin the jettisoned parts
landing zone where Mohave Ground Squirrel have been sighted (seeF#ufiéhe main risks to either

the tortoise or squirrelwould be from thehicles If determined necesary by EAFB biologistspnly the

larger jettisoned parts (forward heat shield and drogue paractuatei)berecovered if they land off the
lakebed. Based on the most recent Boeing analysis, the maximum distanctathesgarts could travel

from thecenter of the landing zone is approximately 5 km, which only overlaps the northwest part of the
tortoise citical habitat and only then if the winds are blowing in a southwesterly direction on the day of
landing As aresult, thareas disturbed by theaovery of theejettisoned parts will be very small

compared to the overall habitat availadiégure 36 shows the damage done to the ground from two of

the jettisoned mortar lids that could travel farther into the tortoise habitat depending on themtimels

day of landing. A total of six parts could laintb this area While anindividual animal could be injuce

or killed if hit by a jettisoned part the chances are small given the size of the landing lzesesmaller
jettisoned partsouldbe let in the fieldto minimize habitat impacts fronehicletraffic. These are

composed of aluminum or composite materahging in size up to 17 inches in diameter and weighing at
most one poundind will not have any adverse effects on the environriiéet.ecoveryoperators would

use existing roads to the extent possible to rédaefettisoned partiscations.Recovery personnelould

be provided desert tortoise awareness training prior to accessing Edwards AFB or the project area. The
operators would biastructed to be watchful for and avoid any tortoises or ground squirrels encountered
during the recovery of the jettisoned pieces of the spacecraft. Desert tortoise authorized Wwiolddist
survey/flag any offroad vehicle access trails required tdemiljettisoned parts. Only desert tortoise
authorized biologists are allowed to handle desert tortoises. At night crew recovery activities in vegetated
habitatwould require the presence of a desert tortoise authorized biologist.

A larger area, and thefore more species, would be affected by the sonic boom. The footprints for the
sanic boom are shown in Appendix The maximum sonic boom footprint is 0.5 psf, which is equivalent
to something less than a clap to thunder, and would take place at mestéwper yearGiven this

small amplitude the sonic boorvould haveno effectto any ESAlisted specier critical habitat

Noise from the sonic boom, vehicles, and general human activities would cause some disruption to
wildlife found in the projectr@as. Many small mammals and reptiles would likely react to unexpected
noise by retreating underground. Larger mammals and birds would likely temporarily vacate the area
(Larkin 1996) Therefore, the localized and temporary nature of increased noisetaitg @ould not

have a significant longerm effect on fauna inhabiting the landing areas.

While individual mortality may occur, regional populations of species would not be affected. Landing
activities would affect only a limited portion of the total #éatde habitat withinEAFB.

In summary, the Proposed Action would not result in any-tengn impacts to the local flora and fauna
norviolations of the MBTA and therefore would not result in significant biological impacts.

3.2.3 No Action Alternative

Under he No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result in biological resource impacts at the EAFB landing site or the
surrounding area.
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3.3 Climate

3.3.1 Affected Environment

Locatedin the Antelope Valley region of the western Madesert in Southern CaliforniBAFB has an
arid to semiarid climate with abundant sunshine, relatively low humidity, modest rainfall, and relatively
mild winters typical of low latitude arid areas. Ralhfarough the year is light and insufficient for any
growth except desert vegetatidrief local summer thunderstorms also ocdure average annual

rainfall atEAFB is around 18m (6in). Temperatures &AFB are generally warm in the summer and
mild during the winterHigh temperatures in the summererage inthemith i g h . ®ighd s F
temperatures) thewinteraver age i n .Thelewebtiemperatbir@s@®sur iR December and
Januarywhennighttime temperaturesan drop below freezing.

GHGs tave varying global warming potential (GWP). The GWP is the potential of a gas or aerosol to trap
heat in the atmosphere; it is a measure of the total energy the emissions of 1 ton of gas will absorb over a
given period of time (usually 100 years), compdrethe emissions of 1 ton of CO2 (USEPA 2018). The
reference gas for GWP is CO2; therefore, CO2 has a GWP of 1. The other main GHGs that have been
attributed to human activity include CH4, which has a GWP of 28, and N20, which has a GWP of 265
(Myhre et 4 2013). CO2, followed by CH4 and N20, are the most common GHGs that result from

human activity. CO2, and to a lesser extent, CH4 and N20, are products of combustion and are generated
from stationary combustion sources as well as vehicles. The folloaingifa is used to calculate the

Carbon Dioxide Equivalent (CO2e).

CO2e = (CO2 x 1) + (CH4 x 28) + (N20 x 265)

In 2019, U.S. GHG emissions totaled an estimated 6,558 milion MT of CO2e (USEPA
2021)Environmental Consequences

The FAA has not established igrsficance threshold for climate, nor has the FAA identified specific
factors to consider in making a significance determination for GHG emissions. There are currently no
accepted methods of determining significance applicable to commercial space knjects given the
small percentage of global GHG emissions they contribute (FAA Order 1050.1F).

The Starliner spacecraft lands under parachBesntry of the Starliner woultbt generate GHG
emissionsNo propulsiorjet firings take place below approxitely 30,000 feet altitude. Thengould be
exhaust fronrecoveryehicles and portable generataneluding GHG as well asome dust caused by
the movement of the recovery vehicles during the landing and recovery opef@genBable 2). GHG
emissiondotal less than 3 metric tons per year assuming two landwmglsbelow EPA de minimus

levels Airspace closures associated with reentries would result in additional aircraft emissions mainly
from aircraft being reouted and expending more fuel. Theséssions include CO2, which is a GHG.
Based on Boei ng érdateppimpagiscauld increase uptsapmaxinem of 2 times per
year. The amount of time that affected aircraft spend beinguted would be shoterm. In addition, the
number of aicraft that would be impacted per reentry would not be expected to produce additional
emissions that would have a notable impact on climate. Therefore, the increases in GHGs caused by
shortterm airspace closures during reentries is not expected toinesighificant climaterelated
impacts.Project emissiong/ould not alter theglobal climate oclimate atEAFB. In addition, climate
change would not affect the proposed action or exacerbate any of the potential effects caused by the
proposed action.

Thus, the proposed action is not expected to result in significant climate impacts.
3.3.2 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result in climatempacts at the EAFB landing site or the surrounding area.
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3.4 Department of Transportation Act, Section 4(f)

3.4.1 Affected Environment

Section 4(f) of the U.S. Department of Transportation Act of 1966 (now codified at 49 U.S.C. § 303)
protects significant publiclpwned parks, recreational areas, wildlife and waterfowl! refuges, and public
and private historic sitdisted or eligible for listing on the National Register of Historic PlaGestion

4(f) provides that the Secretary of Transportation may approvesptdation program or project

requiring the use of publicly owned land off a public park, recreation area, or wildlife or waterfowl refuge
of national, state, or local significance, or land of an historic site of national, State, or local significance,
only if there is no feasible and prudent alternative tadesofthat land and the program or project

includes all possible planning to minimize harm resulting from the use.

The proposed action will take place entirely with&HB, with the exception of theonic boom footprint.

Part of the landing zone for the Starliner includes the National Landmark portion of Rogers Dry Lake Bed
(see Figur&-10). The sonic boorareascontain the followingpotentialSection 4(f)propeties (see

Appendix Cfor the sonic bom footprints)

The sonic boom footprint for a southwest approach to EAFB covers parts of the Angeles and Los Padres
National Forests as well as otlpark landsoutiwest of EAFB It also coverdarge portions of the cities

of Los Angeles, Thousand Oakslfadale, and Lancastas well as other towrntaining potential

Section 4(f) propertiealong the pathOnly EAFB and parts of Palimdale and Lancaster are within the

max overpressure area created by the sonic boom.

The sonic boom footprint for a northwegproach to EAFB covers parts of the Sequoia National Forests
as well as other state parks along a path northwest of Los Angeles tolEASB covers large portions

of Mohave, California City, and other townsntaining potential Section 4(f) propegalong the path.

Only EAFB and California City are within the max overpressure area created by the sonic boom.

3.4.2 Environmental Consequences

Impacts would be significant iheproposediction involves more than a minimal physical use of a
Section4(f)resor ce or constitutes a fAconstructive useo b
would substantially impair the Section 4(f) resoufie®A Order 1050.1F)Substantial impairment occurs

when the activities, features, or attributes of the resourtedim&ibute to its significance or enjoyment

are substantially diminished.

For Section 4(f) purposes, a proposed action woul
1 Physical usethe action physically occupies and directly uses the Section 4(f) resource. An
actionds occupancy or direct control (via pur
resource.
1 Constructive use: the action indirectly uses a Section 4(f) resource by substantially impairing the
resourceds intended use, featur e, or attribut

The proposed action would not result in a use (physical or constructive) of any Section 4(f) property.
While recovery operations could take place in the portion of Rogers Dry Lake Bed that is designated a
National Historic Landmark (and thus is a Sectdgf) property), operations would be temporary, lasting
only a few hours or days, and occur a maximum of two times per year. Recovery operations would not
create any longerm physical impacts on the lake bed. Any damage to the lake bed would be tepaired
EAFB. The DAFcontrols public access to Edwards Air Force Basd, managethe lake bed, and

therefore the proposed action would not affect public access to the National Historic Landmark. The
proposed action would not require closing any public rdolaaisprovide access to a Section 4(f) property
The sonic boom generated prior to landing would42eseconds duration and, while possibly

noticeable, would not cause any impacts or darttagay Section 4(f) propertiekie to the small

magnitude of th overpressurer{faximum of 0.5 pounds per square foot (psf), somewhat less than a clap
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of thunder).Therefore, sonic booms generated during reentry would not result in a constructive use of any
Section 4(f) property.

In conclusion, the proposed action wabnbt result in a use of a Section 4(f) property. Therefore, the
proposed action would not result in significant impacts on Section 4(f) properties

3.4.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at ERr@.efore, the No
Action Alternative would not result iBection 4(fimpacts at the EAFB landing site or the surrounding
area

3.5 Land Use and Airspace

3.5.1 Affected Environment

Land may be used for a variety of activities including commercial, recreationadtiiad and military.

Specialized land uses may include radio transmission areas, explosive ordnance ranges, and airfields. The
General Plan, Edwards Air Force Balgs out the longange development at EAFB. This plan

establishes the goals, policiesans, and anticipated actions regarding the physical, social, and economic
environment.

The term airspace is described as the aboveground region used for transit of aerial vehicles. Airspace is a
finite resource that can be defined spatially and tempaowdillgn describing its use for aviation purpases

At EAFB, theEdwards Air Traffic Controk delegated management and control (e.g. air traffic control

and scheduling) of the airspace in the area described for the proposed action.

3.5.1.1 Land Use Restrictions

DAF land use policies and guidance are onhfiegple to lands under DAEontrol. Policies established

for airfields are similar to the criteria established by the FAA for development surrounding civilian
airports. The EAFB Planning and Zoning Committee grdingl siting approval for all construction

related projects. Installations are also required to ensure that all structures and facilities conform to the
airfield and airspace clearance criteria definednited Facilties Code3-260-01,DOD Airfield ard

Heliport Planning and DesignT he instruction specifies criteria and standards for planning, developing,
and siting airfield facilities, including support facilties.

3.5.1.2 Airfield Operations

Flightline operations are carried out by the 412th Test Wing (aivil)95Air Base Wing ABW). The

412 TW is the direct mission organization of the AFTC that is responsible for test/integration and
evaluation of manned and unmanned aerial systems, subsystems, and components. The 95 ABW is the
support unit on EAFB that iesponsible for communications; civil engineering; transportation, including
loading and unloading armament and supplies; fuel supply; security police; and fire protection.

The 412th Operations Group plans and conducts all flight test activities #120BW. The 412th
Operations Group also advises the 412 TW on air traffic control matters, and airfield and airspace
management, including flight management.

Use of the EAFB airfield is limited to authorized personnel only, such d&AReother governma
organizations, and contractors. Airfields are used to develop, test, and fly aircraft. Authorized government
and private vehicles operate on the roads, taxiways, and runways. Pedestrian traffic occurs on the airfield
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with the heaviest concentration bgin and around thigangas. The period of greatest use on the airfield
occurs during weekdays.

3.5.2 Environmental Consequences

The FAA has not established a significance threshold, nor has it identified specific factors to consider, for
land use. The deternation that significant land use impacts exist is normally dependent on the
significance of other impacts (FAA Order 1050.1F).

There is no new permanent construction as part of the planned ddt@proposed action would utilize
existing EAFBpad and roadhfrastructurewith utilization of the lakebed and landing zone extension for
landing and retrieving the various parts of the Starlifbe largest land areas impacted are around the
CM and BHS, both of which are 15 feet in diameter, and the FHS, veh@cfeet in diametelhese
require the most vehicle traffic to recovery. The CM and BHS would land wiitkin radius landing
zone on théake bed. The FH®ould typically land within the lakebed, however a small number (less
than 1%) of3000wind casesm@alyzed went outside the 4 km circle with teases landing at
approximately5 km from the center of the lakebed in higher wind scenarios total footprint of all
other jettisoned parts, minus the parachutes, is approximately 10 squar@éespaceaft and all
jettisoned hardware would be collected and removed from the landingrdéss a decision is made to
leave the smaller jettisoned parts in the field to minimize impacts to cultural sitesiaradhabitat due

to vehicletraffic. No impacts ee anticipated to the historic part of the lakebed utilized as part of the
proposed action. The only evidence of the proposed action will be tire traclie@medsions or holes
caused by the impact of thiarious pieces of the Starliner

The recovery coroy would consist of the vehicles and trailers needed to deliver the Boeing safing
equipment, provide hatch access to egress the crew, gahanatotrailer and light carts, a fire truck

and ambulance and, when the CM is recovered, aseoki and tréer and large crane for lifting
operationsFigures 35, 3-6, and 37 show the impacts to the surface from the test flight that landed at
WSMR in December 2019. Only small divots and depressions were visible at the landing locations of the
various partsthe deepest being2inches under the BHS

As part of the Boeing contract with tB&F, any damagecausedo the lakebeduring landing would be
repairedf necessarysing the EAFB repair procesklazardous materials and hazardous wastes would
be recoered immediately, transported, and disposduayddoeing Nonhazardous waste would be
handled as solid waste or noegulated wasté&Vaste disposal is addressed in sec3idi3 of this EA.

The proposed action is compatible with existing land use degigeait EAFB.There would be no long
term affecto the landbr change to the landse designationisom the proposed action.
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Figure 3-5: Base Heat Shield and Forward Heat Shield Impacts
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Figure 3-6: Mortar Lid, Sabot, and Forward Heat Shield Door Impacts

Figure 3-7: Crew Module Impacts
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Impacts on airspace and scheduling from the proposed action would be miiisploposed action

would involve over flight of théaserom the west to thEAFB landing site. Activities would fall inside

the scope of normal activities withitAFB-controlled airspace. Close scheduling and coordination from
Edwards Air Traffic Control would minimize any airspace conflicts with other concurrent operations
beingconducted at Edwardall airspace reentry operations would comply with the necessary
notification requirements, including issuance of NOT#WdNOTMARSs. The Proposed Actiowould

not require the FAA to alter the dimensions (shape and altitude) of the airspace. However, temporary
closures of existing airspace may be necessary to ensure public safety during the proposed operations.
Notice via NOTAMs andNOTMARs would assist gneral aviation pilots and mariners in scheduling
around any temporary disruption of flight or shipping activities in the area of operation. Landings would
be infrequentdnly when an emergency landing in needed and EAFB is the only land)ppaoise

airspace closures of2 hours and scheduleds far inadvances possible given the emergency nature of
the landinggo minimize interruption to airspace.

For the above reasorsignificantenvironmental impacts of the temporary closures of airspace are not
anticipated.

In summary, the proposed action would not result in significant impacts related to land use or airspace.
3.5.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result ifand use or airspadmpacts at the EAFB landing site or the
surrounding area

3.6 PhysicalResources

3.6.1 Affected Environment
3.6.1.1 Water Resources

TheProposedAction would not affect wetlands, or wild and scenic rivasnone of thesealocated
within the area affected by the Proposed Actibherefore, these water resources are not considered
further. This section focuses @nodplains,surface water, groundwater, and water quality

Rogers lakebed is considered a floodplain duedsa®al flooding The floodplain is outlined in blue in
Figure 38. Executive Order 1198&loodplain Managementequires federal agencies to avoid to the
extent possible the long and shtetm adverse impacts associated with the occupancy and modificatio
of flood plains and to avoid direct and indirect support of floodplain development wherever there is a
practicable alternative.
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Figure 3-8: EAFB Floodplain Boundaries

Water resources describe the qyalifuantity, source, and use of water at EAFB. This includes drinking
(potable) water, wastewater, asirm waterWaterquality isprotected under the Clean Water Act 1972
(Federal Water Pollution Contrétt), Safe Drinking Water Act 1974, af@bde, Divsion 7,Water

Quality. The sources of water on EAFB include groundwater, Antelope Valiest Kern Water Agency
water, treated wastewater (irrigation), atdrm waterEAFB has various facilties dedicated to water
resources. They include: six chlorimatipoints for potable water, numerous potable andpuiable

water storage tanks, two operatimaste Water Treatment Plants (WWTRMin Base and AFRL with
associated evaporation ponds), and steater retention ponds.

EAFB has been subdivided into sitormwater management units (SMU): Main Base Flitjiet, Main

Base Miscellaneous, South Base, NA&#Mistrong AFRL, and North Base. These units are defined as
nonphysical in that the boundaries reflect tenant lease areas and other organizational ada®nl to

the SMUs, eight storwater drainage areas (SWDA) have also been delineated $tdime Water

Pollution Prevention Plan, Edwards Air Force Base, Califordiaese SWDAs include the Main Base

Flight ine South, Main Base Fliglihe Central NASA/Main Base Flightine North, South Base, North

Base, Piute Ponds, Small Arms Range, and Main Base Outlying Region. These SWDAs are delineated
with respect to topographical features. The SWPPP describes each drainage area in detail including
watershedssociation, area covered, containment structures and areas, and facility association.

Industrial wastewater is liquid waste resulting from industrial processes: paint stripping, metal plating,
maintenance and repair, aircraft and vehicle cleaning, pomhezad plant operations, boiler and cooling

water discharges, and oil and solvent recovery operations. Wastewater conveyed to the WWTP is required
to meet specific pretreatment standards established to ensure that pollutants entering or passing through
theWWTP will not have an adverse effect on the treatment process or contaminated Edlvdgelé

AFB Instructions 32601, Wastewater
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3.6.1.2 Geology and Soils

Geologic resources consist of naturédiymed minerals, rocks, and unconsolidated sediments. So#refe
to the uppermost layers of surficial geologic deposits and is developed by the weathering of those
deposits. Concerns associated with the geologic setting at EAFB include availability of borrow sites for
fil material, projects located in the vicinityf geologic faults, land subsidence, and disturbances to
Environmental Restoration Prograites and associated remediation equipment.

TheU.S.Department of Agriculture prepared a soil survey of EAFB fotitg: Army Corps of

Engineers (1997). The repoeveals that the erosion hazard rating for soils found in the area range from
slight to severe for wind erosion and slight to moderate for water erddiersoil types at EAFB and

within the Starliner landing zone are shown in Figu& 3

Land subsidencieatures appear on the dry lakebeds in the form of surface cracking, fissures, solution
cavities, and small surface depressions. The subsidence features are associated with surface water runoff
after rain shower events and subsequent groundwater flowgthtbe lakebed sediments. Erosion of the
lakebed substratum occurs when groundwater flows through the sediments causing void spaces. When
these void spaces collapse fridmweight of the overburdesubsidence features appear at the surface.
Subsidencedatures tend to increase in number and magnitude ditdng waterunoff and drainage

onto the lakebed areas . Runways on the dry lakebed that are affected by subsidence features are shut
down until surface repairs are made. During shutdown periodsyriagys cannot be used for

emergency landings or flight test operations.

The Mirage Valley Fault is a northwest trending fault that extends from South Base through Main Base.
The fault is seismically dormant with no record of earthquake activity alotrgdts. Earthquakes have
occurred along local faults in the vicinity of EAFB with magnitudes less than 4.4 on the Richter scale

with no reported damage to structures. Near Bissell, approximately 2 miles northwest of the base, an
earthquake of 4.6 to 6.5 ¢ime Richter scale was recorded. The earthquakes were accompanied by ground
motion with little or no ground displacement or structural damage to buildings (95 ABW, 2009b).
Numerous minor faults are known, or suspected due to their trends, to be preseth&ibundaries of

EAFB.
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Figure 3-9: EAFB Soil Types
3.6.2 Environmental Consequences
3.6.2.1 Water Resources

Impacts to floodplains would be significant if the proposed action causes notable adverse impacts on
natual and beneficial floodplain values as definedéfined in Paragraph 4.k Bfepartment of
TransportationOT) Order 5650. 2F-loodplain Management and Protectidmpacts to surface waters

would be significant if the proposed action would (1) exceednaaiglity standards established by

federal, state, local, and tribal regulatory agencies; or (2) contaminate public drinking water supply such
that public health may be adversely affected. Impacts to groundwater would be significant if the proposed
actionwould (1) exceed groundwater quality standards established by federal, state, local, and tribal
regulatory agencies or (2) contaminate an aquifer used for public water supply such that public health
may be adversely affectedAA Order 1050.1F)

As documeted in section 2EAFB is the only landing site in a suitable location to allow a safestrial

return of the Starliner and crew should a failaféhe Atlas Voccurduring the launch phase that prevents

the Staliner from reaching the orbitfahe 1SS This wouldcausdahe need foan early returno EAFB

within the first three orbits of the Starlindrhe only alternative is to land in the ocean, which increases

the risk to the crewmembers as search and rescue forces would need to deploy to IGbAtét theuld

take upto 24 hoursfor search and rescue forces to arrive on scenesgmster the crew from an ocean

landing and several hours after recovery to transfer them to a Level 1 Trauma Center. A landing at EAFB
allows transfer of the crew to atrma center within two hours of landiricherefore, there is no
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practicdle alternative to using EAFB aslandingsite for the Starlinefor thisemergencyase Forother
emergencyandings EAFB wouladnly be targeted the other landing sites are undable due tahe ISS
trajectoryand bypassing EAFB would require a water landirigch caused added risk to the crew for
emergency landing scenaridsindingsof the Starlineat EAFB would not be planned for those times of

the year when standing watepieesent on the lakebeBhould standing water be present when EAFB is
needed for an emergen8yarliner landingthe landing would be targeted to the ocefsry damage to

the lakebed caused by landings during the flmaded months would be repaired ta phe lakebed back

to its original state; therefore, the floodplain would not be affected by the proposied Boeing

notified the public via newspaper ads in January 2020 of the need for utilizing the flood plain for landing
of the Starliner and requiesl comments. No comments were received.

No permanent water bodies (e.g. stream, creeks) occur within the landing area. Therefore, surface water
would not be affected by any of the proposaetivates It is unlikely there would be quantities of
groundwatenf any significanceln the unlikely event of an accidenpatroleum, oil, lubricantROL)

spill, contaminated soilould be cleaned using established site procedlingsie unlikely event of a

hydrazine spil, Boeing would be responsible for cleanemaval and disposal of all contaminated

material. Groundwater would not be contaminated such that water quality standards would be exceeded,
and no aquifers used for public water supply would be affe@G®én the lack of water resources, it is

unlikely that the proposed action would impact water resources.

All water needed for the recovery activities would be transported to the landing site by the landing
recoverypersonnelAll wastewategenerated by the recovery operatioraild be removeah
accordane with applicable EAFB regulations

In summary, the proposed action would not result in significant impacts on water resources.
3.6.2.2 Geology and Soils

The landing and recovery activitieuld resulin soil compaction or erosion and-gegetation caused

by the spacecraft and jettisoned hardware impacting the soil and accessing of thiélsites vehicles
needed to recover the crew, CM, and jettisoned parts. The landing inapaetgpected to be minor based
on the impacts made at WSMR during tBFT missioras show in Figure3-5, 3-6, and3-7. On OFT,

which had relatively light winds, all the jettisoned parts landing within approximately 150 meters of the
CM. Higher winds would spread therpaout farther. Current Boeing analysis shows that the farthgst an
jettisoned part would carry based on historical winds is approximately 12 km from the center of the
landing zoneMost of the soil disturbance will be caused by the vehicles drivorg the EAFB flight

line to the landing site and subsequent retrief/the jettisoned partiny significant holes made in the
surface would be repaireBAFB equipment used for landing recovery activities would be inspected in
accordance with established site procedures for POL leak¥ ardessarygppropriate containent

would be placed underneath equipment when not in use. In the unlikely event of an accidental POL spill,
contaminated soil would be cleaned using established site procedures.

Should surface cracking or fissures be present on the lakebed that wouldmdadge and recovery of
the Starliner hazardous, the landing would be wavedrdifthe fissures are repaired diverted to an
alternate landing site.

Overall, the proposed action would not significantly affectgd@ogy and soil in the area
3.6.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result iphysical resourcenpacts at the EAFB landing site or the
surrounding area
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3.7 Cultural Resources

3.7.1 Affected Environment
3.7.1.1 Cultural Resources

Cultural resources are definedAFMAN 32-7003, Environmental Conservatipashistoric properties

(any prehistoric or historic district, site, building, structure, or object as defined by 36 CFR Part 800
includedin, or eligible for inclusion in, the National Register of Historic Places, whether or not such
eligibility has been formally determined), including artifacts, records, and material remains related to such
a property or resource; cultural items as definddative American Graves Protection and Repatriation

Act; American Indian, Eskimo, Aleut, or Native Hawaiian sacred sites as defined in EO Irfiam,

Sacred Sitesarchaeological resources as defined inthgonal Historic Preservation Act of 196énd,
archaeological artifact collections and associated records as defined in 36 CFR @arafi®n of
FederallyOwned and Administered Archaeological Collections

Prehistoric period sites include villages, temporary camps, rock shelters, miliogstéthic deposits,

qguarries, cremations, rock features, and rock art. Historic period archaeological sites include refuse
deposits, rock cairns, rairoad grades, roads and trails, abandoned mines and homesteads, rock alignments,
wells, and military siés. There is one National Historic Landmark on EAFB, which is in the northern

portion of Rogers Dry Lak@igure 310).

= | anding Zone Boundary

Figure 3-10: National Historic Landmark on Rogers Dry Lake Bed
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3.7.1.2 Prehistoric Archaeolacgl Resources

A number of American Indian groups are known ethnographically to have used the Antelope Valley to
hunt and gather food from areas surrounding prehistoric Lake Thompson (precursor to Rosamond and
Rogers Dry Lakes) and groundwater springs ¢icaurred in the region. The groups known to have
inhabited the region included Kawaiisu, Tataviam, Kitanemuk, and Vanyume or Desert Serrano.
Additional information on these groups can be found irCikural Resources Overview and

Management Plan of Edwds AFB, California, Volume 1, Overview of the Prehistoric Cultural
ResourcegEarle et al., 1997).

Prehistoric period sites include villages, temporary camps, rock shelters, miling stations, lithic deposits,
guarries, cremations, rock features, andart. These sites have been evaluated in ongoing site
evaluations by the Environmental Management Cultural Resources group.

3.7.1.3 Historic Resources

Historic land use in the Antelope Valley was limited to mineral exploration activities until the middle of
the19th century. During the late 19th and early 20th centuries, land use activities in the area of EAFB
included precious metal exploration, development of railroad Fightsay, ranching, and homesteading.
Evaluation of historic sites on EAFB is ongoinglazonducted by the Environmental Management
Cultural Resources group.

Significant dates in the historic development of the EAFB area were:

a. 1909 The town of Muroc was founded and located east of the prdagratir traffic control
tower on the Main BasFlightline.

b. 1910 The Atchison, Topeka, and Santa Fe Railroad, between Mojave and Barstow, was
constructed across the dry lakebed and passed through the town of Muroc.

c. 1928 The Muroc area was used for military exercises.

d. 1934 Abombing and ganery range was established at Rogers Dry Lake adjacent to the
Muroc area.

e. 1941 The Muroc Bombing and Gunnery Range headquarters was established on the west shore
of Rogers Dry Lake (currently South Base).

f. 1942 Muroc Flight Test Base was establidies a separate facility at the northern end of
Rogers Dry Lake (currently North Base).

g. 1943 The bombing and gunnery range was renamed Muroc Army Air Field.

h. 1947 Muroc Army Air Field was combined with Muroc Flight Test Base and renamed Muroc
AFB.

i. 1949 Muroc AFBwas renamed Edwards AFB.

j- Mid-19508 The majority of base operations was moved to new facilties that comprise the
current Main Base.

3.7.1.4 Review of Cultural Resources

Previous cultural surveys of the landing siteluding both the 4km raub circle and the jettisoned parts
landing zone extensiomere reviewed and a new survey of approximately 1370 awitssn the inner 2

km radius of the 4k circle and along the shoreline of the lakef@sdperformed. The new survey also
included an elitpility recommendation for seven known sites within the landing zone. No new cultural
resources were found during the survey and none of the sites evaluated was recommended as eligible.
There were an additional 41 sites identified outdigedkm radius lading zone of the CNbut within the
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jettisoned parts landing zone extensiofthese31 are identified as eligible, 3 not eligible, and 6
undetermined

Due to its sizeqeveral thousansly. mi. forallfootprints) and the small amplitude of the sonic boom
generated by the Starliner duringemetry (max 0.5 psf, somewhat less than a clap of thunder), no review
was done forll cultural resources withhthe sonic bom footprints show in Appendix.@n general, for
well-maintainedstructures, the thresholdrfpotential damage from sonic booms is 2 psf; below 2 psf,
damage is unlikely (Haber and Nakaki 1989 ). Therefore, the sonic booms would not affect historic
properties.

3.7.2 Environmental Consequences
Impacts resulting from the proposed action would be coreddsignificant if they were to:

1. Adversely affect known cultural resources eligible for inclusion intdNtt@nal Registerof
Historic PlacesNNRHP).

2. Damage or impact previously unknown and reconddimiral resources eligible for inclusion in
theNRHP.

3. Cause substantial unauthorized artifact collectiorebgverypersonnel.

4. Adversely affect known Traditional Cultural Propertiess@#B. These areligible for

inclusion in the National Register becausaméssociation with cultural practiser belie§ of a

iving community thatire rootedint at ¢ o mmu n i t aredngoortaritis hamtaining a n d
the continuing ciiral identity of the community.

The FAA has not established a significance threshold for cultural resources. Factorsker aoimsn

assessing the significance of potential impacts on cultural resources include whether the action would
result in a finding of adverse effect through the Section 106 of the NHPA consultation process. However,
an adverse effect finding does not anatically trigger preparation of an EIS (FAA Order 1050.1F).

A large portion of the Starliner landing zone would be within the NRHP portion of Rogers Dry Lake Bed.
Based on previous Starliner testing, including the OFT missimling impacts shown in Figes 35, 3

6, and 37, minimal damage is expected to the lakebed. Howelieuld the lakebed be damaged by any

of the pieces of the Starliner during landing, the damage would be repaired and the lakebed put back to its
original statausing EAFB internal@pair processesll pieces of the Starliner spacecraft would be

recovered and removed, if foundunless a decision is made to leave some parts in ftigcay not be

possible to find and recover all of the mortar lids and sabots due to their smslicige they land off

the lakebedDue to the materials used in the construction of these pieces, they do not pose any
environmental impacts to the area.

No known eligible cultural resources are within the 4km radius landing zone of thglGNigible ad 6
undetermined siteare within the jettisoned part extensi@wver half of these are more than 8 km from
the center of the landing zone where jettisoned parts would only travel in high windTdasesances of

a part impacting one of these is inhdhetow given the small number of sitethe small number oparts
and theoverallsize of the landing area combined with the fact the Starliner would only land at EAFB in
an emergency situatiohe chances of the Starliner or a jettisoned part landingngunknown cultural
siteis alsoinherently low EAFB personnel would determine EAFB archeologistsre required to be

part of the recovery to providgiidanceshould &known cultural resource bmpacted or a previously
unknown resourcencountered

EAFB performed consultations ttfie action with the State Historic Preservation Off{&HPO)and

local tribes in accordance with Section 106 of the NHPPhe SHPO concurred with ti®AF finding of
noadverse effectBom the projecto historic propeties. A copy ofthe concurrenceorrespondereis
included in Appendix GTribal consultation with the Tejon Indian Tribe, the San Manuel Band of
Mission Indians, the Colorado River Indian Tribe, the Morongo Band of Mission Indians, and the
Chemehuevi Indin Tribe resulted in comments received from the San Manuel Band of Mission Indians
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expressing concerns over the culture history and the characterization sifes Boeing and theDAF-

provided additional documentation on these sites and the possibletgrfpom a Starliner landing. The

DAF received documentation confirmiigh at t he tri beds concerns were
there are no remaining issues regarding site eligibility.

No historic properties wil be affectday this action.
3.7.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result ihistorical or culturaimpacts at the EAFB landing site or the
surrounding area

3.8 Noise andNoiseCompatible Land Use
3.8.1 Affected Environment

Hazardous noise exposure occurs when workers are present in areas where ambient noise levels
exceed 85 decibels. Title 29 CFR Section 1910CKgupational Noise Exposyretates that

protection against the effeat$ noise exposure should be provided when the sound levels exceed
those flown in the regulation. Figure-B compares the relative noise of common sounds.

There are manilight operations aEAFB that generate noisg@ircraft operations and

machinery/egipment including, but not limited to, skids, grinders, pneumatic hammers and drills,
concrete saws, vibrating compactors, bulldozers, backhoes, graders, and cable plows are the primary
sources of noise iflight line areasNoise is also generated hgneal vehicle trafficonroads

Aircraft takeoffs and landing are the main noise generators on the Rogers Dry Lake Bed

The sonic boom would extend past the boundaries of EAFB and potentially be noticeable in the areas
shownin the footprints in Appendix C
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Common Outdoor Sound Levels Common Indoor Sound Levels
Sound Level
(decibels)
110
Jet Flyover at 1,000 feet Rock Band
100
Gas Lavmmower at 3 fest Inside Subway Train (New York)
90
Diesel Truck at 50 feet Food Blender at 3 feet
Garbage Disposal at 3 feet
Noisy Urban Daytime 80
Gas Lawnmower at 100 feet Shouting at 3 feet

Vacuum Cleaner at 10 feet

70

Commercial Area
Heavy Traffic at 300 feet Rl Speseh e et

60
Large Business Office
Dishwasher in Next Room

50

Quiet Urban Nighttime Small Theater, Large Conference

Room (Background)

40

; ’ ; Library
Quiet Suburban Nighttime
30
) , ; Bedroom at Night
Quiet Rural Nighttime Concert Hall (Background)

20
Broadcast and Recording Studio

10
Threshold of Hearing

0

Figure 3-11: Relative Noise Comparisons
3.8.2 Environmental Consequences

A significant impact would occur if the proposaction would increase noise dgy-night average sound
level (DNL)# 1.5decibels B) or more for a noise sensitive aréhat is exposed to noise at or above the

“DNL is the24-hour average sound level, in decibels, for the period frommidnight to midnight, obtained after the

addition often decibels to sound levels for the partmetween midnightand 7 a.m., and between 10 p.m. and
midnight, local time.

® A noise sensitive area imarea where noise interferes with normal activities associated with its use. Normally,
noise sensitive areas include residential, educational, haadtheligious structures and sites, and parks,

52



DCC1-01299101 Date: 11/19/2021

DNL 65 dB noise exposure level, or that will be exposed at or above the DNL 65 dB level due to a DNL
1.5 dB or greater increase, when compared to the no action alternative for the same tiffke&ffame
Order 1050.1F

Landing recovery vehicle traffic, portable generators, and recovery operations generate noise and
vibrations.In addition, the Starliner spacecraft would generate a sonic boom during atmospheric reentry
to theEAFB landing site Sonic booms are measutiagpounds per square foot (psf) of overpressure. This

is the amount of the increase over the normal atmospheric pressure which surrounds us (2,116 psf/14.7
psi). At one psf overpressure, no damage to structures would be expected. Overpressurepsf areo 2
produced by supersonic aircraft flying at normal operating altitudes. (NASA ArmstiBomns in the

0.2 to 0.3 psf range could be heard by someone who is expecting it and listening for it, but usually would
not be noticed. Booms of 0.5 psf are mfiitely to be noticed, and booms of 1.0 psf are certain to be
noticed.The local publicmay be concerned about property damage. The most common sonic boom
property damage is to fragile items like glaSke probability of a 1 psf boom breaking a typical

residential window is somewhat less than one in a milion (Hershey, 1R&@# minor damage may

occur with 2 to 5 psf overpressure. As overpressure increases, the likelihood of structural damage and
stronger public reaction also increases. Tests, howeaee, shown that structures in good condition have
been undamaged by overpressures of up to 11Smsfic booms produced by aircratft flying supersonic at
altitudes of less than 100 feet, creating between 20 and 144 psf overpressure, have been expgerienced b
humans without injury. (Armstrong 2014).

Appendix Ccontains details of the dispersion of the sonic boom. As shown, the maximum sonic boom
overpressure caused by the Starliner spacecraftis 0.5 psf and will take place at most 2 times per year.
This equats to a DNL of 24 dB, well below the FAA threshold of 65 @iBerefore, the sonic booms
generated during reentry would not result in significant noise impacts.

Due to the short timeframe of the activities lorag-term high levels of noisare generateddny loud
noise or vibration generated during landing and recovery activity would be one time and very shortin
duration, and are not be expected to significantly affect thepeogle owildlife.

Airspace closures associated with reentry could restgtporarily grounded aircraft at affected airports
and rerouting of enroute flights on established alternate flight paths. The FAA has rarely, if ever,
received reportable departure delays associated with reentries. Aircraft could be temporarilydgfounde
airspace above or aroundairport is closed. Ground delays are also used under some circumstances to
avoid airborne reroutes. If aircraft were grounded, noise levaisadiport could temporarily increase as
the planes sitidle. Also, dependingtbe altitude at which aircraft approach an airport, there could be
temporarily increases in noise levels in communities aramadports. However, aircraft would travel

on existing erroutes and flight paths that are used on a daily basis to accowedititer and other
temporary restrictions. Reouting associated with reentrglated closures represents a small fraction of
the total amount of reouting that occurs from all other reasons in any given year. Any incremental
increases in noise levelsimatlividual airports would only last the duration of the airspace closure on a
periodic basis and are not expected to meaningfully change existinmggiyaverage sound levels at the
affected airports and surrounding areas. Therefore, airspace closeitedaiinches are not expected to
result in significant noise impacts.

The proposed action would be consistent with current land use and below the significance noise threshold
listed above so would not result in any significant noise impacts

recreational areas, areas with wilderness characteristics, wildlife and waterfowl refuges, and cultural and historical
sites.
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3.8.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result inoiseimpacts at the EAFB landing site or the surrounding.area

3.9 Socioeconomics
3.9.1 Affected Environment

Socioeconomic resources are the economic, demographic, and social assets of a community. Key
elements include fiscal growth, employment, housing, construction materials, and retail services. The
economic impact region for EAFB is the area located withimiés of Main Base, and includes portions

of Los Angeles, Kern, and San Bernardino Counties. The majority of socioeconomic impacts from base
activities would be expected to occur within the Antelope Valley area.

3.9.2 Environmental Consequences

The FAA has nogstablished a significance threshold for socioeconorf@sors to consider when
assessing the significance of poterg@tioeconomidampacts include whether the action woblve the
potential to:

1 Induce substantial economic growth in an area, eithecty or indirectly (e.g., through
establishing projects in an undeveloped area);

9 Disrupt or divide the physical arrangement of an established community;

9 Cause extensive relocation when sufficient replacement housing is unavailable;

1 Cause extensive reloi@n of community businesses that would cause severe economic hardship
for affected communities;

1 Disrupt local traffic patterns and substantially reduce the levels of service of roads serving an
airport and its surrounding communities; or

1 Produce a substtal change in the community tax base. (FAA Order 1050.1F)

No significant impact to employment, population, and economic activity is expected from the proposed
action. The current level of socioeconomic activity would not significantly change or be dglverse
affected. Personnel working in support of the proposed activities would include military, civil servants,
and contractors. Proposed activitiesuld provide very small socioeconomic benefitstfar counties

around EAFBdueto thesmall number of NASA ersonnel who would travel to the landing site to

retrieve the astronauts and th&® Boeing personnathowouldtravel to and spenap to two week

the area for theecovery of the CM

The proposed action would not result in an increase in popu@tiemployment levels in the arear
impact community or emergency services in the surrounding rebiwrefore the proposed actimould
not significantly impact soci@conomic activity.

Purely social and economic effects are not required to be analgded NEPA. Even if NEPA

recognizes socioeconomic impacts frorraating aircraft due to reentries, such impacts would be similar

to rerouting aircraft for other reasons (e.g., weather issues, runway closures, wildfires, military exercises,
and presidetial flights). Potential socioeconomic impacts include additional airline operating costs for
increased flight distances and times resulting froirording aircraft and increased passenger costs as a
result of impacted passenger travel, including timeflmsn delayed flights, flight cancelations, and

missed connections. Alternatively, restricting or preventing a reentry event would have socioeconomic
impacts on Boeing. Operations would not result in the closure of any public airport during the operation
nor so severely restrict the use of the surrounding airspace as to prevent access to an airport for an

extended period of time. Given existing airspace
previous analyses related to the National ArrspacéeBy$NAS) have concluded minor or minimal
i mpacts on the NAS from reentries, t he FAA does n
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would result in significant socioeconomic impacts. Furthermore, local air traffic controls would
coordinate with iaports and aircraft operators to minimize the effect ofrdemtryoperations on airport
traffic flows as well as traffic flows in eroute airspace.

3.9.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur BBEAherefore, the No
Action Alternative would not result isocioeconomiimpacts at the EAFB landing site or the
surroundingcommunities.

3 10Environment al Justice and Chil drenos
Risks

3.10.1 Affected Environment

Executive Order 1298,Federal Actions to Address Environmental Justice in Minority Populations and
LowIncome Populationgequires thatederal agencies identify and address, as appropriate,
disproportionately high and adverse human health, or environmental effects attivéies on minority
populations and lovincome populations. The general purposes of the EO are to: 1) focus the attention of
federal Agencies on the human health and environmental conditions in minority aimt éone

communities with the goal of aiglving environmental justice; 2) foster nondiscriminatioheideral

programs that substantially affect human health or the environment; and 3) give minority -amcidove
communities greater opportunities for public participation in, and access ta, iptdrimation on matters
relating to human health and the environment (EPA 2011).

Executive Order 1304% rotection of Children from Environmental Health Risks and Safety Risks
requires federal agencies to identify and assess environmental health andsdef¢hat may
disproportionately affect children.

Based on the information from the U.S. Census Bufe&cCB), minority and lowincome populations
exist within thethree counties surrounding EAFB (Los Angeles, Kern, and San Bernar8tagtics for
minority populations in the region of influence indicate an averad® pércent Hispanic of any race
with a combined average@8p er cent minority population for fAoth
in poverty within theegion of influence average$® percent. The general population of minority and
low-incomepopulation in the statef Californiaaverage38.6percent Hispanic of any rac23 percent
popul ati on oyfgrodps,ard é6-pércent in poverty (USCB 20T4e proposed landing
siteis remote and not near towns or schoBiace the percentages of low income and minority
populations in the ROl is higher than the state of California, which is the Community of Comparison,
there would be a potential for disproportionate impacts to accommunities in the ROl would be
adversely impacted by the Proposed Action.

The closesplayground and schools to the EAFB landing aitethe Irving L. Branch Elementary and
Desert Jr/Sr High Schadbcatedapproximatehb miles southwest of the laing site in the main base
housing area, and North Edwatdigh School, located approximately 5 miles north of the landing site

3.10.2 Environmental Consequences

The FAA has not established a significance threshold for environmental justice. Factors to cdrsider w
assessing the significance of potential environmental justice impacts imchetleerthe Proposed Action
would have the potential to lead to a disproportionately high and adverse tmpaanvironmental

justice population (i.e., a loncome or mirity population) due to significant impacts in other
environmental impact categories or impacts on the physical or natural environment that affect an
environmental justice population in a way that the FAA determines is unique to the environmental justice
population and significant to that populatiffAA Order 1050.1F)
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The FAA has not established a significance thresh
The factor to consider is whether the action would have the potential to ledispoaportionate health
and safety risk to childref-AA Order 1050.1F)

The proposed action wouttt haveasignificant impact ofEAFB air quality, noise, soils and other
environments as identifie@bove Direct impacts are not anticipated to extendolgtthe boundaries of

EAFB to the surrounding communitiesvith the exception of the sonic boawhich is very short term in
nature low in magnitude, and would occanly when an emergency landing is necessary at EAFR h

would occur a maximum of twanes annuallySurrounding communities would not be adversely
impacted by the presenceretoverypersonnel temporarily relocated to support landing and recovery.
Therefore, under the proposed action, there would be no impact on, nor a potential fopodigmately

high and adverse effects on minority or laveome populations arhildren. The DAFcontrols public

access to EAFB and therefore no member of the public would be present around the landing site during
landing operations.

In summary, the pymosed action would not result in impacts related to environmental justice and
childrenbdés environmental health and safety risks.

3.10.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result in impacts to minority or lémcome populations or children at the
EAFB landing site or the surrounding communities

3.11Visual Effects
3.11.1 Affected Environment

EAFB has considerable aesthetic and visual resources within kglanes and merging into surrounding
areas. Scenic desert landscapes with rugged topography are typical. However, m@siloBthe
landscape is not readily viewable by the general public due to access restiidtenesare néederal
statutory or regulairy requirements for classifying and assessing light emissions and visual impacts.
Light emissions dEAFB are generated from permanent buildirflight line operations, and military
housing located just outside thading site There are no permanemgtt sources within the landing site
on the Rogers Dry Lake Bed.

3.11.2 Environmental Consequences

The FAA has not established a significance threshold for visual effects. Factors to consider when
assessing the significance of potential visual effects includgetiee to which the action would have the
potential to:

A Create annoyance or interfere with normal ac
A Affect the visual character of the area due
uniqueness, and aestleetalue of the affected visual resources.

A Affect the nature of the visual character o

aesthetic value of the affected visual resources;

A Contrast with the visuathestudyareauandc es and/ or Vv i
A Block or obstruct the views of visual resoul
viewable from other locations. (FAA Order 1050.1F)

The proposed action would have a slight impact on light emissions at the landifgy #hiose instances

where the Starliner spacecrktdsafter sunset or late enough in the day thattie/ recovery

operations would extend past sunset. For these instances, portable lighting would be required around the
landing site until recoveryperations are complet€M recoveryfrom the lakebedvould always take

place during daylight hourd.he planned action would have no letegm impacts on the visual

56



DCC1-01299101 Date: 11/19/2021

environment as the LRT removes all parts of the spacdorafthe landing site with thpossible
exception of any mortar lids and mortar sabots not found. There are no visually-seliggitive

A

receptors in the projectébés region of influence.
Therefore, the proposed action would not result in significant visual impacts.
3.11.3 No Action Alternativ e

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result misual mpacts at the EAFB landing site or the surroundirea.

3.12Infrastructure and Utilities
3.12.1 Affected Environment

Infrastructure refers to the physical components that are used to deliver utilities to the point of use.
Elements of the base infrastructure system include water, wastewater, electricity, natural gas, liquid fuel
pipelines, communication lines (e.telephone and computer), and transportation systems (e.g., streets
and railroads) that run in a network throughout the BEseinfrastructure that could potentially be

affected from the proposed action includes portable physical structurdeiiegsite use, electricity,

utilities, waste disposal and treatment, transportation and roads, and communications. The capacity and
current demands of the following infrastructure elemenEA&Bwere examined to determine

infrastructure constraints.

3.12.1.1Structues and Utilities

Seweral permanent buildings and runwaysst on site aEAFB, however o permanent buildings exist at
thelanding siteThere are several Environmental Restoration Program (ERP) wells located within the
4km landing zone for the CNExisting baseutilties include electrical power, telephone service, and
water for dinking and sanitation purposdsone of these is available at the landing dtelf. Public
services, including civil and military police, fire protection, and emergencycaldteatment services,

are operated and /or supervised bylA&. Most of the personnel providing these services are based at
the Main Base

3.12.1.2 Transportation and Roads

Primary access to EAFB from the adjacent roadways is by way of three gates, eacétioropé hours

per day, 7 days per week. The West Gate is accessed via Rosamond Boulevard, which provides primary
access t&AFB from the west and north. The north gate is accessed via North Lancaster Boulevard off of
Highway 58, which also provides acedsom the north. The south gate is accessed via Lancaster
Boulevard/120th Street East, which provides access from the south. Internal circulation on base is by way
of paved and unpaved primary, secondary, and tertiary roads. Two rail spurs, one at &/&FBagd the

other at Boron Station, connect to Main Base and the AFRL, respectively. The spurs connect the two
railroads adjacent to the base.

3.12.2 Environmental Consequences

Impacts resulting from the proposed action would be considered significant if @meytavncrease

demand on public infrastructure or services that would negatively affect the quality of service for persons
living in the region. The proposed action, which occurs entirely wiARB boundaries, would not
significantly impact public infratructure or increase the burden on infrastructure. Infrastructure
requirements for thianding and recovery activitiegould not excee& A F Begisting infrastructure
resources.

All power and water, as well as sanitation capability in the form of pettailetsif needed would be
brought to the site by theAFB recoveryteamand removed at the end of the recovery operatiihs
equipment needed the recovery of the crew post landing would be mustered just outside the 4km landing

57



DCC1-01299101 Date: 11/19/2021

zone, either on the lakbed or in a parking area just off the lake bed. A generator would be left at the CM
to providepoweruntil the Boeing recovery team arrives. After removal of the CM from the lakebed the
Boeing team would utiize an EAFBr NASA hangar if available, or st up a tent in a parking Iléor up

to 10 daydo perform that activities needed to process the CM for shipment

There is potential impact to tHeRP wellsshould the CM or one of jettisoned parts land on one. Given
these wells are on the outer 1km o #tkm landing CM landing zone the chances of contact are low
Should any be damaged, Boeing woulddmponsible to repair and/orestablish ERP equipment and
infrastructure by an accredited ERP subcontractor within the tenesf agreed upon with thEB ERP
Manager Water and septic system use woldtve a minoincrease under the proposed actoming the
period when 510 Boeing personnel are prespost landingo process the CM for shipmemll existing
facilities are considered sufficient torfte an increase in demands for services under the proposed
action. No major changes to the demands for public servicesfie.grotection, solid waste disposal)
are anticipated under the proposed action.

Proposed activities would have little to no igp on the permaneand electrical sources at EAFB

Cellular phones or radios, required for persosngporting the landing recovery activitiegould see

increased uséut the increased use of this communication would not significantly impact commmmica
resourcesPower at the recovery siteould be provided by portable generatgowould not affect the

EAFB power capabilties. Generators would be inspected to ensure proper working order and compliance
with applicable permitting requirements, sgfetir quality, and spill containment.

Increased vehicle traffiat EAFBwill result from the proposed action but would not be considered
significantand will be short term in natufapproximately10 days) The existing roads and parking asea
would be ued and are considered adequate to handle the demands under the proposed action. The
transportation of waste or hazardous materials would complyBMEB procedures and applicable
regulations. Only approved or existing routes would be used.

Depending on tawinds, the Starliner landingayrequire the closure of roads within the landing zone
extension for approximately an hour to ensure no jettisoned part strikes a vehicle. This will include the
only road access to and from the AFRIhe proposedctivity would not significantly affect

transportation since periodic roadblocks impede vehicular trafijcwhen needed for an emergency
landing and are temporary

The proposed actiomould haveno signifcant impact to infrastructures or utilities.
3.12.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result in infrastructure, transportat@mommunications impacts

3.13Hazardous Materials, Hazardous Waste, Sadi Waste, and Pollution
Prevention

3.13.1 Affected Environment

In general, hazardous materials include substances that may present substantial danger to public health or
the environment when released because of their quantity, concentration, or physical, onemical

biological characteristics. Hazardous wastes are regulated Be#oeirce Conservation and Recovery

Act (RCRA0f 1976(42 U.S.C. 690016991) Hazardous Wastese any waste or combination of wastes

that either exhibit one or more hazardous charatiteriscluding ignitibility, corrosivity, toxicity, or

reactivity. Solid wastes are essentially those wastes that are not hazardous. If hazardous materials or
wastes are handled improperly or accidentally released, they can present a threat to tHehnezdthsy

wildlife, and soil and water systems.
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Hazardous wastes that require proper handimgdbe generated as a resullariding and recovery

activities. AFMAN 32-7002, Environmental Compliance and Pollution Preventipnovides guidelines

for thegeneration, storage, transportation, and disposal of hazardous waste. The California Environmental
Protection Agency enforces hazardous waste laws documented in Title 22 California Code of Regulations
(CCR) Division 4.5Environmental Health Standards fitre Management of Hazardous Wasted

California Health and Safety Code Division 20, Chapter ld&&zardous Waste Conttol

Guidelines used by Edwards AFB include Edwards Air Force Base Hazardous Waste Management

Plan, (HWMP) which was prepared IAWFMAN32-7002 Environmental Compliance and Pollution
Prevention The HWMP establishes procedures to achieve compliance with applicable federal, state, and
local regulations for hazardous waste management. Specifically, it contains requirements for hazardous
waste characterization, training, accumulation, 4arand disposal, inspections, permits, and record
keeping.

The transportation of hazardous waste is governd&IZRA. The transportation of hazardous materials
in commerce is governed IBepartment off ransportation regulations that specify procedures for
transporting these materials on public roads (49 CFR19¥) 40 CFR 26299; and 22 CCR Division
4.5, Chapter 13).

EAFB operates a nonhazardous municipal solid waste landfill within the Main BaderaDédr-

generated solid wastall nonhazardous waste from privatized housing is hauled to off Base landfills.
Nonhazardous waste from contractor projects that are not regular ongoing activities is generally hauled
off Base as well, but disposal in thAEB operated landfill may be considered on a elagease basis.

The base actively participates in a solid waste recycling program. Recycling is the use, reclamation, and
reuse of a materiahFMAN 32-7002, Environmental Compliance and Pollution Prevensguires the

base to recycle and states, fiEach installation wi
possible. As a minimum, each qualified recycling program will recycle metals, plastic, glass, used oll,
lead acid batteries, tires,hig qual ity copier paper, cardboard, an

recycling program under contract with EAFB, with program oversight provided by Civil Engineering and
Environmental Management.

Normal operations oBAFB result in the use of hazéwus materials and generation of hazardous waste.

3.13.2 Environmental Consequences

The FAA has not established a significance threshold for hazardous materials astdidand pollution
prevention. Bctors to consider when assessing the significance of @btentacts include whether the
action would have the potential to:

A oMte applicable federal, state, tribal, or local laws or regulations regarding hazardous
materials and/or solid waste management;

A nvblve contaminated sites;

A roBuce an appreciabtiifferent quantity or type of hazardous waste;

A em@rate an appreciably different quantity or type of solid waste or using a different method of
collection or disposal and/or exceeding local capacity; or

A dversely affect human health and the environtn@AA Order 1050.1F)

The proposed action would require the use of HAN2 hydrazine, ordnance, Galden (a periflatver
heat transfer fluid)¢oolantand ammoniavithin the CM and fuel in ground vehicles and equipm&aiid
waste and potentially biobhard material would also be generated.

Unless a failure occurs that would allow a release, all hazardous mataridkremain in the spacecraft
for transporback to the Boeing facility at the Kennedy Space Center in Florida and therefore have no
impact b EAFB or its surrounding areddnder the proposed action, removal of all waste, hardware,
debris, and other hazardous or potentially hazardous material would be the respondiuiiyn gf
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Following a nominal landing, the onliye ordnancelevices wald bein the NASA Docking System

(NDS) Emergency Undockystem(unless it was fired due tm@mergencyindocking from the ISS&nd

the Airbag Vent Cord Cable Cutters (AVCCC) in the landing airbag water drains and center airbag
(which are only fired in avater landing) These are in a safe configuration for landing and would require
multiple failures toinadvertently fire The majority of Starlineordnancealevices ar€lass 1 Division 1.4

per the Department of Transportation CFR 49, Pe&8t5D{see defiitions below) SureSep Expanding

Tube Assemblies (XTAs used to separate the Starliner from the launch vehicle during aacent,

division 1.1 andhedrogue parachute mortafged as part of the parachute deploy sequence during
landing, aredivision 1.2.All these division 1.1 and 1.2 ordnance would be expended prior to lafiding.
NDS ordnance is initiated via NASA standard detonators (NASA standard initiator + detonating booster
assembly). The remainder of the ordnance devices, with the excegtiont he AVCC6s, ar e
smart initiators The AVCC has a buiin inttiator. All ordnance devicaeceive command signals from
ordnance controllers within ti&tarlinerCommand and Data Handling systefhordnance is developed
perMIL -HDBK-8357, Criteria for Explosive Systems and Devices used on Space Vehicles

The maximum explosive remaining unexploded in any ordnance after a nominal landing is just over half a
gram. The total unexploded ordnance remaining on the vehicle after a nominaj larafiproximately
30 grams.

AiDivision 1.1 consists of explosivibait have a mass explosion hazardnass explosion is one which
affects almosthe entire load instantaneously.

Division 1.2 consists of explosivtbait have a projection hazard but notreass explosion hazard.

Division 1.4 consists of explosives that present a minor explosion hazard. The explosive effects are
largely confined to the package and no projection of fragments of appreciable size or range is to be
expected. An external fire numt cause virtually instantaneous explosion of almost the entire contents
of the package. 0

Emergency response planning would be incorporated into the landing and recovery operations
requirements in order to minimize any impacts due to an unplaeleede of hazardous materials.
Should a leak occumngry to the landing site would be restricted to apprameergencyazardous
materials response personuetil the area is determined to be safe.

Nonhazardous waste would be handled as solid waste aiegolated waste. All solid waste generated at
EAFB is collected and disposed of in tBAFB operatedandfill. The only petroleum, oil, and lubricants
used during the landing and recovery operations would be contained in support equipment, generators,
cranesand vehicles.

TheEdwards Spill Prevention, Control, andu@ermeasures Planould be followedor both pollution
prevention andnithe unlikely event of accidental spillslealth and safety risks would be minimized by
following establishedEAFB procedues.

Biomedical hazarduswaste could be generatby the crew during their time in the CM for landing
and/or from any local medical evaluations needed post landing prior to moving the crew to a local
hospital Any waste generated would be left in the GM femoval by the Boeing team or removed by the
medical staff supporting the crew post landing.

In summary, the proposed action would not result in significant impacts related to hazardous materials,
hazardous waste, solid waste, and pollution prevention.

3.13.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therefore, the No
Action Alternative would not result in hazardous or solid waste being generated at thdaB4iRg site
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3.14Human Health and Safey

3.14.1 Affected Environment

Health and safety on Edwards AFB are regulateAByIAN 91-203, Air Force Occupational Safety,

Fire and Health StandardederalOSHA and California OSHA. The health wiltary and civiian DoD
personnel at Edwards AFB is supeeddyBioenvironmental Engineering Services and the Safety
Department. Contractors are respondibieheir own health and safety. The total accident spectrum
encompasses not only injurypersonnel, but also damage or destruction of property or proéiacts
worker safety, thboundary of the immediate work area, job trailers, staging areas and ingress/egress
routes defines he r egion(s) of influence. A contractoros
andregulations will help avoid poteatienvironmental issues and/or cross contamination in areas
adjacent to the region(s) of influence.

Environmental conditions existing at Edwards AFB can present a physical/health hgeensbimel

such asinexploded ordnance (UXQ)eat stress, venomosisakesnd spidershantavirus from deer

mice (Peromyscusnaniculatu¥ and valley fever spores. Only rare instances of valley fever have been
diagnosed aEdwards AFB.

3.14.2 Environmental Consequences

As a safety precautionecoverypersonnel would remain oude the landing zone until after the landing

of the spacecra#ind all jettisoned pieceblpon landing, théanding teanwould reposition to a location
approximately 500 feet upwind of the Starliner. After confirmation from the astronauts that therStarline
systems have been safed, a safety assessmerihfgatective geawould perform the initial safety

assessment. If hazardous conditions are detected the safety assessment team would determine the source
of the hazard and mitigate the hazard, if possiblunable to mitigate the hazard, t8&FB Fire Crash
Rescudeamwould assist in mitigating the hazard and to perform toxic spill or contamination cleanup.

Once the area around the CM is deemed sef@very personnelould reposition around the spacaft

and commence recovery operatioRgoper personal protective equipment would be used, as needed, by
personnel working on the project and applicd&#¢-B safety procedures would be followed.

Boeing personnel would be required to receive UXO trainie§obe being allowed entry onEAFB,
including instruction not to disturb potential UXO items. All potential UXO and unfamiliar objects would
be reported t&AFB personnel

There is some risk tieecoverypersonnel from venomous snak@l spidebites, buthese typically occur

only when the speciesdisturbedharassedor provoked al t hough t he Mojave figre
been known to strike without provocatidRecovery personnel would be instructed not to harass

venomous spiders and snakes. In@atdi Hantavirus training would be providedrezoverypersonnel.
Personnelwould be trained prior to arrival at B#d-B.

Any public viewersof a landing would be kemtutside ofEAFB and would not be affected by the

landing. All areas located apAFB and inside of th&AFB landing zone would be cleared and all access
to the area on the day of landing is controlledEB¥B Flight Safety. NASA an@AFB Public Affairs

and otheDAF officials would provide the necessary guidance and assist Public Affarsviding

landing information to the public.

Overall, the proposed action would have no significant impact on human health and safety.

3.14.3 No Action Alternative

Under the No Action Alternative, no Starliner reentry activities would occur at EAFB. Therdfemgot
Action Alternative would not result in impacts on human health and safety at the EAFB landing site or
the surroundingrea
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40Mi tigation Measures

This section summarizes applicable mitigation and minimization meahatdsave been incorporated
into the Proposed Action and would be adhered to di8tagliner landing and recovery operations at
EAFB. Further, these measures will be incorporated as conditions on the license the FAA issues to
Boeing.

1 Normal dust suppression methods would be employettaessary. Vehicles and generators
would be inspected to ensure proper working order and compliance with applicable permitting
and requirements. The site safety plan would be designed to minimize environmental impacts and
health hazards in the unlikelywent of an accidental fuel or hazardous material leak. Hazardous
materialsrelated response plans and standard safety operating plans would be developed before
beginning the proposed action.

1 The following measures follow the terms and conditions for tlse Bish and Wildlife Srvice
Biological Opinion for:Operations and Activities Edwards Air Force Base, Californig-(8l-F-

14) regarding the effects on the federally threatened desert tortoise and its critical habitat.

o0 All project personnelworking irhe area shall attend desert tortoise awareness training
prior to commencing field work or visiting the work site. Contact the EAFB
Environmental Management Office for training requirements.

0 At notime would LRT personnel or visitors touch, move, harassy bakill any desert
tortoise. LRT personnel and visitors would immediately report all desert tortoise
sightings to the EAFB Environmental Management Office and immediately cease work,
if required, in that specific area until an authorized biologist assyrotection of the
tortoise.

o Vehicles will generally remain on previously established roads and within staging areas
and follow flagged off road routes that have been surveyed or cleared of desert tortoises.
When driving off road, operators will minimiztisturbance to vegetation andt exceed
10 miles per hourSpeed limits on existing dirt roads within the landing zone shall be less
than 20 mph.

o If adesert tortoise burrow is encountered within the landing zone, the burrow shall be
avoided. LRT persoreiwould immediately report the burrow sighting to the EAB
Environmental Management Office and immediately cease work, if required, in that
specific area until an authorized biologist assumes protection of the tortoise.

o All LRT personnel working in open @as shall inspect under all vehicles and equipment
for desert tortoises and other wildlife species prior to operation. If a tortoise is present,
the vehicle shall not be moved. The EAFB Environmental Management Office shall be
notified and immediately ceasvork, if required, in that specific area until an authorized
biologist assumes protection of the tortoise.

o Should the EAFB Environmental Management Office recommend it, the LRT would only
recover the large jettisoned parts, leaving the smaller paits ietd to minimize
vehicle traffic damage to desert tortoise habitat.

o Parking and staging areas will be restricted to previously disturbed areas as much as
possible.

0 At night crew recovery activities in vegetated habitat will require the presence ®fr de
tortoise authorized biologist. All other recovery activities will take place during daylight
hours.

o All trash and food items will be disposed of in common rapssof containers, and

0 regularly removed from project sites to reduce attraction of corma@mns.

1 The LRTwouldcontact the Environmental Management Office if an active bird nest (i.e., nest
with eggs, unfledged birds or adult birds observed in the nest), or a burrowing owl burrow is
found within the landing zone and cannot be avoided.
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91 If any additional species of interest are found following the completion of this EA, the
Environmental Management Office would be consulted to determine if additional mitigation or
agency consultation is necessaryns.o prevent il

1 Any damage to the historic lakebed would be repaired by EAFB using their internal processes.
There is currently no plan to close any public highways during the landing activities and the sonic
boom overpressure is minimal, therefore no mitigation nreasare needed for these.

1 Close scheduling and coordination from Edwsahal Traffic Control would minimize any
airspace or scheduling conflicts with other aviation operations being conducted at the EAFB
landing. Any large holes or craters caused to theblad during landing would be filled in by
EAFB if necessary.

1 Inall proposed activities ground vehicles would use existing roads when available, and travel a
single inandout path when traveling offoad. Equipment used would be inspected frequemtly fo
petroleum, oil, and lubricant leaks and, if needed, appropriate containment would be placed
underneath equipment when not in use. Any damage to the lakebed that occurs during landing
and recovery operations will be repaired so as not to affect the Baadp

1 Inthe event that a previously unknown resource is located around the CM landing location, all
activity would cease after the crew is removed from the Starliner and EAFB Environmental
Management would be notified. In the event that a known or prayionknown resource is
impacted by a jettisoned part or by access for its retrieval, all activity would cease and EAFB
Environmental Management would be notified. In the event that any project activities are
required outside the proposed areas in thisdliAanding activities would cease after the crew is
removed, the site would be evaluated per section 106 of the NHPA and an area of 100 yard on
both sides of a straight line back to the landing zone would be surveyed and evaluated before the
CM is recoveed.

1 Recovery efforts may be required to be monitored, and impact disturbance due to faling debris
on a site may require a damage assessment. EAFB Environmental Management may also require
NRHP testing if a site with undetermined NRHP status is damaged.

1 For the safety of workers, proper protective equipment including hearing protection would be
utilized if needed (Reference: 29 CFR 1910.95, Occupational Safety and Health Administration
(OSHA) standard for Noise Exposure) for those working close to noisees that could be
hazardous.

1 When nighttime operations are required lidigting needs would be assessed to ensure the level
of lighting is commensurate with safely performing the proposed action.

1 The spacecraft and all jettisoned hardware would beatet, if found, and removed from the
landing site. It may not be possible to find and recover all of the mortar lids and doors due to their
small size should they land outside the lakebed. Hazardous materials and hazardous wastes would
be recovered, andspphosed of by Boeing. Nonhazardous waste would be handled as solid waste
or nonregulated waste and disposed of accordinfdyensure pollution protection atijeipment
used for landing and recovery activities would be inspected in accordance wittshethbiie
procedures for POL leaks and, if necessary, appropriate containment would be placed underneath
equipment when not in use. In the unlikely event of an accidental POL spill, contaminated soil
would be cleaned using established site procedures.

1 Al personnelworking on the test project would have the required UXO, wildlife, cultural, and
necessary training. Process and plans would be in place to eliminate or mitigate anticipated
potential safety and health risks.

1 Any public viewers would be kept ouds the landing zone. NASA and EAFB Public Affairs
would also provide ways to inform the public of the landing and related activity.
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50l rretraed abdmeversible Coanmd t me nt
Cumul ative I mpacts

5.1 Irretrievable and Irreversible Commitment of Resources

The proposed landingnd recovery of the Starliner spacecraft would cause no losses to natural, cultural,

or human resources. Some irreversible and irretrievable commitment to resources would be expected from
the use of recovery vehicles, fueleegy, and labor. The landing and recovery activities dEARB

landing site would not commit natural resources in unacceptable quantities nor cause resources to become
inaccessible for other uses.

5.2 Cumulative Impacts

This EA also considers the effectsoafmulative impacts as required in 40 CFR §1508.7 and concurrent

actions as required in 40 CFR §1508.25(1). A cumulative impact, as defined by the CEQ, is the

Aiéi mpact on the environment which results from tfF
other past, present, and reasonably foreseeable future action regardless of which agency (federal or non
federal) or person undertakes such actions. Cumulative isypaictresult from individually minor but

collectively significant actions taking placeev a period of ti me. O

A list of past, present, and reasonably foreseeable future actions at EAFB and the surrounding area that
could result in cumulative impacts with the implementation ofRhigoosedAction are shown ifable 5

1. Since the Proposedfion would occurin an area central to EAFB property, there would be no

potential for cumulative impacts from actions occurring outside of EAFB. Therefore, any such action was
not included for consideration in this cumulative impacts analysis. HowemeDAF actions that are
occurring or would occur on EAFB were included for analysis.

Table 5-1 Past, Present, and Reasonably Foreseeable Future Actions

Action Action Description
#
Construct Module Support | construction of new ~20,000 SF facility east of Building
1 Facility 130A to support the expansion of the #Fpecial
(near future) Instrumentation group.
Construct Temporary Storag . N
Facility Construction of a temporarymsage facility to

2 _ accommodate storage needs for site support-&ir Bssets

(expected tozgigm Dec 21138 near Buildings 1860 & 1858.

Construct Modular Facility | construction of new modular facilty near buildings 102
(near future) and 1020, including pavement, fencing, andtietli

Construct Refueling Truck ] . )
4 Maintenance Facility Construction of ~960 SF building for refueling truck

maintenance near Building 3511 parking areas.
(near future)

Construct Hangar, New Egre

Facility, and Demolish 1400,| New construction and demolition projects near Ramp 1
5 1407, 1410, 1412 and 1423 sypport the Flightline Strategic Plan58 Reengine
(expected to begin in Calendy Program and Combined Task Force expansions.

Year 22)
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. | Construction of up t&:20,000 SF of munitions storage
6 Munitions Complex Expansior} igloos and drivethru igloos, as well as the necessary
(ongoing) utilities, infrastructure, and security features in the footy
of Buildings 639 and 647, which would be demolished.
7 ) infrastructure to house the Joint Simulation Environmer
(ongoing) and Electronic Warfare Groups.
Construct Muroc School | Renovation of the existing school complex at Edwards
8 _ create a TKL2 campus and inmpve campus infrastructur
(ongoing) and athletic facilties.
9 Aratina Transmission Line | construction of a transmission line to connect the Arati
Solar Farm to the statewide electrical grid.
(near future)
BLM/SCE-Ivanpah Replacement and modification of existisgb transmissior
10 o facilities supporting the Southern California Edison 115
(expected\;o bezgl)n in Calendi transmission line, a portion of which runs through Edw;
ear AFB.
Edwards Solar Array | Lease of ~4,000 acres ofideveloped, noexcess real
11 Construction property for construction, operation, and maintenance {
i solar photovoltaic facility for up to 40 years.
(ongoing)

Descriptions of potential cumulative impacts for each resource area analyzed within this EA are presented
in the fdlowing sections. This analysis considers potential impacts from outside projects based on the
best available information for these proposals. Future actions would be evaluated under separate NEPA
documentation, if required, by the appropriate federalagen

5.2.1 Air Quality

No significant impacts to regional air quality or GHGs would result from implementation of the Proposed
Action. Construction activities associated with the projects identifiddalole 51 would result in some

impacts on regional air qualit However, with the use of standard and required best management
practices for all activities, potential impacts would be mitigated. Further, construction activities would
occur at different times and different locations on base. Since the Proposenwatilol occur on rare
occasions and only when necessary, cumulative air quality impacts resulting from this Proposed Action in
conjunction with the other identified actions would be stten and would not be significant.

5.2.2 Biological Resources

The Propose Action analyzed in this EA would not result in significant impactedal flora, fauna, or

overall biological resourcegVhile the construction activities associated with the projects identified in

Table 51 could impact biological resources, thosewiis would not occur in the same area where the
Proposed Action would take place. Further, the Proposed Action would be implemented on rare occasions
and only when necessary. Therefore, cumulative impacts to biological resources as a result of this
Proposed Action and the other projects listed aible 51 would not be significant.

5.2.3 Climate

This Proposed Action would not result in significant climate impacts. GHG emissions could result from
the construction activities associated with the projects idgshtif Table 41; however, eachrpposed
action has been or will be analyzed and ensure that potential impacts would not be significant and/or
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would be mitigated. Since the Proposed Action would be implemented on rare occasions, and only when
necessary, eaulative impacts to climate would not be significant.

5.2.4 Department of Transportation Act, Section 4(f)

No Department of Transportation Act Section 4(f) property would be used in implementing the Proposed
Action analyzed in this EA. Since there would bempacts to Section 4(f) under this Proposed Action,
there would be no potential for cumulative impacts to this resource.

5.2.5 Land Use and Airspace

The Proposed Action analyzed in this EA would not result in significant impaténtbUse or Airspace
The other projects identified ifable 51 would not disrupt existing land uses or impact other
neighboring landowners; as stated above, all projects listed océhasanT herefore, cumulative impacts
to Land Use would not be significant. The projectsiified in Table 51 would not require the use of
Airspace, so there would be no potential for cumulative impacts to this resource.

5.2.6 Physical Resources

There would be no significant impacts to water resources or geology and soils under this Proposed
Action. Potential impacts to these resources resulting from the projects identifiatlen 51 would be
geographically and temporally separated, and would employ standard best management practices as
required. Since the Proposed Action would occur on rare ioosaandonly when necessary, cumulative
impacts to water resources and/or geology and soils would not be significant.

5.2.7 Cultural Resources

The Proposed Action analyzed within this EA would not impact archaeological resources, architectural
resources, or aditional cultural properties 8AFB. Since the Proposed Action does not include
construction, any impacts to archaeological resources, architectural resources, or traditional cultural
properties resulting from construction activities associated withttiex projects identified imable 51

would not be cumulative to this Proposed Actibherefore, no cumulative impacts to cultural resources
would result from the implementation of the Proposed Action in conjunction with other projects
identified.

5.2.8 Noiseand NoiseCompatible Land Use

The Proposed Action analyzed within this EA wolbddconsistent with current land use and would not
result in significant noise impactBotential noise impacts resulting from the projects identifietiainle
5-1would only ocur as a result of construction activities. As the Proposed Action would occur on rare
occasionsandonly when necessary, cumulative impacts to noise and-noisgpatible land use would

not be significant.

5.2.9 Socioeconomics

The Proposed Action analyzedthin this EA which would only occur on rare occasions and only when
necessarywould result in shorterm, minor impacts to socioeconomic resources within theviR@h

access to the surrounding airspaces would be restricted. However, this restrictibhememporary and

local air traffic would be re¢outed during the restrictio he need for construction supplies and workers

to complete the other projects identifiedTiable 51 would result in minor, shotterm, beneficial impacts

to socioeconomic smurces in the area. For all projects, these impacts would cease once construction and
operational phases were complete. Therefore, there would be refomgumulative impacts to
socioeconomic resources resulting from the Proposed Action in conjundtiioother identified actions.
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5210Environment al Justice and Childrenbés Env

There would be no significant | mpieoonestaHealkh aftin vi r onn
Safety resulting from this Proposed Actiddong with the other projects identified Table 51,

potential impacts would not be expected to extend beyond the boundaries of EAFB. As such, cumulative

i mpacts to Envir on mebmiranmenthHealth dnd SafetRiskswo@dnotbed r e n 6 s
signficant.

5.2.11 Visual Effects

The Proposed Action analyzed in this EA would not result in significant visual img@@aistruction
activities associated with the projects outlined able 51 would result in visual changes; however, these
changes would only oce within EAFB boundaries. Construction activities would occur at different
times and different locations on base. Since the Proposed Action would occur on rare ocrasiomhs,
when necessary, there would be no fbegn cumulative visual impacts resng) from this Proposed

Action in conjunction with the other identified actions.

5.2.12 Infrastructure and Ultilities

There would be no significant impacts to structures, utilties, transportation, and/or roads resulting from
the Proposed Action analyzed ingtiiA. Construction activities associated with the projects outlined in
Table 51 could impact these resources; however, those activities would occur at different times and
different locations on base. The Proposed Action would occur on rare occasidosly when

necessary. There would be no letegm cumulative impacts to infrastructure and utilities.

5.2.13 Hazardous Materials, Hazardous Waste, Solid Waste, and Pollution
Prevention

The Proposed Action would not result in significant impacts related to hazamtkterials, hazardous

waste, solid waste, and pollution prevention. Hazardous materials could be used during the construction
activities associated with the projects identified &ble 51, and hazardous and/or solid waste could be
generated as well. Heaver, all projects would abide by EAFB hazardous materials and waste and solid
waste management plans. The Proposed Action would occur on rare occasiomy, when necessary.
Therefore, there would be no cumulative impacts to hazardous materiatsichesaa aste, solid waste, or
pollution prevention.

5.2.14 Human Health and Safety

The Proposed Action analyzed within this EA would not result in significant impabesalth and human
safety.Standard and required safety procedures would be followed durmgnaltruction activities
associated with the projects identifiedliable 51. Construction activities would occur at different times
and different locations on base, and the Proposed Action would occur on rare oceasionly,when
necessary. Therefqrthere would be ho cumulative impacts to health and human safety.
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AppendiTy pAc al Safety Dat a

i Perfluoropolyether Heat Transfer Fluid

Safety Data Sheet

1:Identification of substance / mixture

1. Product Identifier
Product Name Galden HT-170
Product Cade 050604
CAS Number
Other Names
IUPAC
MFCD Number
EC/EINECS
REACH Number

2. Relevant identified uses of the substance or mixture and uses advised against
Research and Development

Revision: 1.00
Modified: 03/10/2012

Substance

3. Details of the supplier of the safety data sheet

Hadfield

Derbyshire Telephone: +44(0)1457 860111
SK13 1QH Fax number. +44(0)1457 892799
United Kingdom Email: MSDS@fluorochem.co.uk

4. Emergency telephone number
07855 268577

2.Hazards |dentification

1. Classification of the substance or mixture

H315 Skin Irrit. 2 R38
H319 Eye Irrit. 2 R36
H335 STOT SE 3a R37

* The risk codes have been generated using Annex VI of directive 67/548/EEC. Risk code combinations are not included.

Fl Ltd
fluorochem

2. Label elements

Signal Word Warning

Hazard Statements

H315 Causes skin irritation
H319 Causes serious eye irritation
H335 May cause respiratory irritation.

Precautionary Phrases
P264 Wash hands thoroughly after handling.
P302 + P352 IF ON SKIN: Wash with plenty of soap and water.

+ P338 easy to do. Continue rinsing.
P332 + P313  If skin irritation occurs: Get medical advice/attention.

P337 + P313  If eye irritation persists: Get medical advice/attention.

P304 + P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.
P305 + P351 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and

Safety data sheet created using SDSOnline Creation Tool www hanksolutions. co.uk
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Safety Data Sheet S

Modified: 03/10/2012

3. Other Hazards

Additional precautionary phrases are located throughout the safety data sheet

3.Composition / Information on Ingredients

1. Substances
Galden HT-170 Assay:100% CAS Number :

2. Mixtures

Not Relevant

4 First Aid Measures

1.Description of first aid measures

Skin Contact IF ON SKIN: Wash with plenty of soap and water.
If skin irritation occurs: Get medical advice/ attention.

Eye Contact If eye irritation persists: Get medical advice/attention.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do.
Continue rinsing.

Ingestion Wash out mouth with water.

Inhalation IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.

2.Most important symptoms and effects

No symptoms.

3.Indication of any immediate medical attention

Call a POISON CENTER or doctor/physician if you feel unwell.
No additional measures required

5 Firefighting measures

1.Extinguishing Media

Suitable Carbon dioxide.
Dry chemical powder
Water.
Unsuitable Do not use water with a full water jet

2.Special Hazards arising from the substance or mixture
In combustion toxic fumes may form.

3.Advice for Fire Fighters

Wear protective clothing to prevent contact with skin and eyes.
Wear self-contained breathing apparatus.

6.Accidental Release Measures

1.Personnal Precautions

Refer to section 8 of SDS for personal protection details.

2.Environmental Precautions

Do not discharge into drains or rivers.

Safety data shest created using SDSOnline Creation Tool www hanksolutions.co uk Page 2 of 7
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Safety Data Sheet Revision. 1,99

Modified: 03/10/2012

3.Methods & Materials

Mix with sand or vermiculite.
Transfer to a suitable container.

7.Handling and Storage

1.Personnal Precautions

Safe Handling Handle in fume hood.
Wash hands immediately after contamination.
Wash handsoughly after handling.

Protection against Take off contaminated clothing and wash before reuse.
explosions and fires normal measures for preventive fire protection

2.Conditions for safe storage, including any incompatibilities

Managing Storage Risks Keep container tightly closed.
Store in cool, well ventilated area.

Storage Controls No special requirements
Maintaining Integrity Keep in tightly closed container in cool area away from direct sunlight or heat sources.
Other advice Store in a well-ventilated place. Keep container tightly closed.

3.Specific End Uses

The end use(s) have not been fully determined. The substance is supplied for Research and Development purposes by
professionals only.

8.Exposure Controls/Personal Protection

1. Control Parameters

No Data Available

2.Exposure Controls

General protective and Wear protective gloves/protective clothing/eye protection/face protection. .

hydgiene measures The standard precautionary measures should be adhered to when handling
Wash hands during breaks and at the end of handling the material
Immediately remove any contaminated clothing

Engineering measures Use only outdoors or in a well-ventilated area.
Ensure there is sufficient ventilation of the area.

Eye / Face Protection Safety Glasses.
Hand protection Protective gloves.
Respiratory protection Avoid breathing dust/fume/gas/mist/vapours/spray..

Respiratory protection not required.
Skin protection Protective clothing.

Other personal protection  no data
advice

Safety data sheet created using SDSOnline Creation Tool www hanksolutions.co Uk F’age 30of 7

73



DCC1-01299101

Safety Data Sheet
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Revision: 1.00
Modified: 03/10/2012

9.Physical and Chemical Properties

1. Physical and Chemical Properties

Appearance

Odour

Odour threshold

PH

Melting point / Freezing point

Initial boiling point and boiling range
Flash point

Evaporation rate
Flammability(solid,gas)

Upper/lower flammability or explosive limits
Vapour pressure

Vapour density

Relative density

Solubility(ies):

Partition coefficient: n-octanol/water
Auto-ignition temperature
Decomposition temperature
Viscosity

Explosive properties

Oxidising properties

Clear colourless liquid

Odourless
Not Applicable
Not Applicable
Not Applicable
170°C

Not Applicable
Not Applicable
Not Applicable
Not Applicable
<1 torr.

Not Applicable
1.71.9
Insoluble in water
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

2.0ther Information
No additional information available

1.Reactivity

no unusual reactivity

10.Stability and Reactivity

2.Stability

Stable under normal conditions.

3.Possibility of Hazardous Reactions

no hazardous reactions known

4.Conditions to Avoid

Flames.
Heat.
Sparks

5.Incompatible Materials

Strong oxidizing agents.
Alkali metals and halogenated compounds

Strong or non-aqueous alkali and Lewis acids above 100°C.

6.Hazardous Decomposition Products

In combustion emits toxic fumes.
In combustion emits toxic fumes of hydrogen

fluoride.

Safety data sheet created using SDSOnline Creation T ool www hanksolutions.co.uk
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Safety Data Sheet Revision: 1.00

Modified: 03/10/2012

11.Toxicology information

1.Information

Acute Toxicity Intraperitoneal LD50 (Rat) >25 g/kg
Oral LDS0 (Rat) >2 g/kg
Dermal LD50 (Rat) >25.65g/kg

Skin corrosion/irritation irritant for skin and mucous membranes
Serious eye irritant effect

Damagef/irratation

Respiratory or skin No sensitizing effect known

sensitisation

Germ Cell mutagenicity not known
Carcinogenicity not known
Reproductive toxicity not known
STOT-single exposure not known

STOT-repeated exposure  not known

Aspiration hazard not known

2.Additional

To the best of our knowledge the acute and chronic toxicity of this substance is not fully known.
No classification data on carcinogenic properties of this material is available from the EPA, IARC,NTP,OSHA or ACGIH

12.Ecological Information

1.Toxicity

not known

2.Persistance and degradability
not known

3.Bio-Accumulative Potential

not known

4.Mobility and Soil

not known

5.Results of PBT & vPvB assessment

not known

6.0ther adverse effects

not known

13.Disposal Considerations

1.Waste Treatment Methods

Disposal Operations

Safety data sheet created using SDSOnline Creation Tool www hanksolutions.co Uk Page 50f7
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Safety Data Sheet Revision: 1.60

Modified: 03/10/2012

Consult state, local or national regulations for proper disposal.
Hand over to authorised disposal company as hazardous waste.

Disposal of Packaging Disposal must be made according to official regulations.
14. Transport Information
Air (ICAOQ)

Not classified as hazardous for transport

Road (ADR)

Not classified as hazardous for transport

Sea (IMDG)

Not classified as hazardous for transport

15.8afety, health and environmental regulations

1.Safety, health and environmental regulations:

product is not subject to any additional regulations or provisions

2. Safety Assessment

No Chemical Safety Assessment

16.0ther Information

1.0ther Information:

ADR: Accord Europeen sur le transport des merchandises Dangereuses par Route(European Agreement concerning the
International Carriage of Dangerous Goods by road)

RID:Reglement International concernant le transport des merchandises dangereuses par chemin de fer (Regulations concerning the
International transport of Dangerous Goods by Rail)

IMDG: International Maritime Code for Dangerous Goods

|ATA: International Air Transport Association

IATA-DGR: Dangerous Goods Regulations by the International Air Transport Association

ICAOQ:International Civil Aviation Organization

ICAO-TI: Technical Instructions by the ICAO

GHS: Globally Harmonized System of Classification and Labelling of Chemicals

CAS:Chemical Abstracts Service

2. Associated risk phrases according to european directive 67/548/EEC

R36 Irritating to eyes.
R37 Irritating to respiratory system.
R38 Irritating to skin.

3. Disclaimer

Safety data sheet created using SDSOnline Creation T ool www hanksolutions.co uk F’age 6of 7
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