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Appendix A — Agency Correspondence

DEPARTMENT OF THE NAVY
HEADQUARTERS UNITED STATES MARINE CORPS
2 NAVY AMNEX
WASHING YON, DC 20380-1775

W 8w SRR T
5000
MROC

fEB 6T 201
NROC DECISION MEMORRRDUM 11-2003

Subj: 10 DACEMBER 2002 MARINE REQUIREMENTS OVERSIGHT COUNCIL
{MROC) MEETING: JOINT HATIOHAL THAINING CENTER

1. At 1345 on 10 December 2002, the MROC convened. Attendees were:

Mazbars Organization

Gen Nyland ACMC

LtGen Parks M&RA

LtGen Bedard PESO

LtGen Hanlen MCCDC

LtGen Magnus F&R

LtGen Kelly I&L

LtGen Hough AVN

Also in Attendance
BGen Paxton P&R

2. Purpose. The Commanding General of Training and Education
Command, MajGen Thomas S. Jones presented a decision brief to obtain
MROC approval for a Marine Corps Joint National Training Center ({JNTC)
resource strategy proposal and to identify Marine Corps JNTC decision
peanta.

3. PFPresentaticn Summary.

a. Background information. Defense Planning Guidance 2004 (DPG-
04) directed that all DoD Components transition to a transformed
training regimen by the end of FY0S5, with the goal of at least 25% of
major training exercises being joint. QSD, Joint Forces Command
{JFCOM), and Service efforts were directed towards establishing a JNTC
that supports Service, intercoperability, and joint level training no
later than 1 October 2004. Subsequently, 0SD directed that the
initial JNTC event would take place during May 2003.

b. JHTC Thrusts. 05D, JFCOM, and the Services developed four
“Thrusta” to further training transformation and JNTC implementation.

{1} Thrust 1: Improved horizontal training, which will build
on existing Service interoperability training.

{2} Thrust 2: Improved vertical training, which will link
component/joint command and staff planning and execution.
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h ™

Subhi: 10 DECEMBER 2002 MARTNE REQUIRFMENTE OVERSIGHT COUNCIL
(MROC} MEETING: JOINT MATIONAL TRAINING CENTER

{3) Thrust 3: Integration exercises, which will enhance
existing joint exercises to address joint interoperability training in
a joint context.

{4) Thrust 4: Functional training, which will provide a
dedicated joint training environment for functional warfighting and
complex joint tasks.

¢. The initial *Thrust 1% JNTC exercise will be held at the
Hational Training Center, Ft. Irwin, California, the MAGTFTC, 29
Falms, California, and Nellis Air Force Base, Hevada during May 20Q03.
This exercise supports the regional approach as presented by the
Marine Corps. The initial “Thrust 3" JNTC exercise will be an
enhanced Roving Sands Exercige during June 20Q03.

d. The May 2003 JNTC exercise will aset the precedent for future
JNTC exercises and is an opportunity to showcase Marine Corps
capabilities and requirements. Competing visicns between QSD/JFCOM
and the Services make the success of the May 2003 exercise crucial to
current and future Marine Corps interests, To capitalize on resource
and training opportunities provided by 0SD, MROC support is critical.
TECOM has been successful in championing the May 2003 JNTC exerclse as
a regional exerciee and the Marine Corps should use it as an
opportunity to showcase capabilities and requirements.

e. Marine Corps JNTC Resource Strategy. The following training
and resource initiatives are needed to enhance Marine Corps training.
They will enable the Marine Corps to meet OSD’'s training
transformation guidance and serve to enhance both the near-term and
long-term participation in the JNTC. Four components of the strategy
are designated as key Marine Corps JNTC decision points,

{l} Decieion Point #l: Deployable Virtual Training
Environment (DVIE}. DVTE provides MOS specific simulators/weapcns
systems, Although it is characterized as a training system, its
deployability makes it suitable for use during actual operatiocnal
rehearsals. O0SD is committing %$2M to support a CACCTUS/DVTE
demonstration during the May 2003 JNTC event. The estimated cost,
which is not currently programmed, for fielding DVTE to the BS5Gs,
MEUs, Battalions, Squadronz, and schools is $23,4M over the FYDP.

{2) Decision Point #2: Range instrumentation System (RIS),
which includes Position Location Instrumentation (PLI}, Multiple
Integrated Laser Engagement System {MILES). targetry, and the overall
systems integration architecture. Only MILES is currently funded.

The proposed PLI capability includes the Integrated GPS Radioc System
{IGRS) and Blue Force Tracking (BFT). IGRS is a training system that
provides locations information with playback capabilities. BFT is an
operaticnal system that provides only location information. ©OSD plans
toc provide §750K for MAGTFTC IGRS instrumentation in support of the
May 2003 JWNTC Event. Marine Corps funding needed to support May 2003
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Subj: 10 DECEMBER 1002 MARINE REQUIREMERTS OVERSIGHT COUNCIL
{MROC) MEETING: JOINT NATIONAL TRAINING CENTER

Event RIS requirements consists of $450K for BFT and $4.6M for
targetry. TECOM proposes to analyze the training value of BFT and
IGRS, and use that analysis to develop a recommendaticn for Marine
Corps training PLI.

{3} Decision Point #3: Simulation center upgrades (Note: The
MAGTF Training Command (MAGTFTC}! Simulation Center upgrade is
designated Decision Point 3}). 3250K is needed for MAGTFTC Simulation
Center upgrades for the May 2003 JNTC Event. 0SD may be willing to
fund half of the requirement. An additional 5330K would be regquired
to upgrade the remaining Marine Corps simulation centers.

{d) Deciszion Foint #4: Land expansion te support MOUT and
MEB-training. MajGen Jones indicated that the MOUT and MEB-Training
Universal Needs Statements have been completed and are being forwarded
to MCCDC.

{5) Combined Arms Command and Control Tactical Upgrade System
{CACCTUS) . CACCTUS provides the technology reguired to simultanecusly
link live, wirtual., and constructive training. $60M is currently
programmed over the FYDP to provide CACCTUS to all three MEFs,
Quantico, and MAGTFTC.

{6} Military Operations in Urban Terrain (MOUT) facility.

{7) MEB training.

[(B8) CAX enhancements.

{91 Combined Arms Staff Trainer {CAST) upgrades.

f. The following table summarizes Marine Corps mid/leocng-term
unfunded JNTC requirements:

“ITEM FY04 FY05 FY0& FY07 FY08 FY09
__ _BVTE SR $4. 44 $1.90 S, 0M 54.4M 1. UM
PLI{BFT)} ; TBD TBD TER TBD TBD TED
simuiation | G100k RN S1%ne | SLBOE 150K BE
Cenkcar :
Upgrades
INTC 134 54,20 S€.5M T
Targetsl ! i
[Total JNRC | 312.6M | $5.8M 310, uM $3.1% | S4.6M 52,10
{"Other | 5u@.vW | Si1.0M 515.uM 518.5M |=22.0H SITIM
i Targats%__i ! !
| TOTRAL ~— | 542z.5M | 5LY.8M | 545.6M $21.6M | 3Z6./M | $33.2H |

b onre Targets are targets specifically for the CAX/JNTC at MAGTFTC.

2 Jther Targets are regquirements for btargets at ranges at remaining
Marine Corps bases.
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Subj: 10 DECEMPER 2001 MARTINE REQUIREMENTE OVERSIGET COUNCIL
{MROC) MEETING: JUINT MATIONAL TRAINING CENTER

g. Recommendation. That the MROC support TECOM's comprehensive
JNTC resource strategy by:

{1} Punding near-term TECOM initiatives needed for the May
2003 JNTC exercise.

{2} AButhorizing and supporting mid and long-term unfunded JNTC
initiatives to compete during PR-05.

4. MROC Discussion.

a. The presentation actually combines Three topics: A
Commandant-directed review of the atatus of training initiatives: the
MAGTFTC MOUT Facility and MEB Training initiatives, which were last
discuesed by the MROCT on i3 August 2002 (MROCDM 43-2002 refers); and,
the 08D JNTC initiative.

k. JWNTC Thrusts 1 through 3 will be implemented concurrently.
Therefore, the Marine Corps may be simultaneously resocurcing
requirements to achieve all three.

¢. Training initiatives {e.g., range upgrades and modernization}
have not generally faired well in the POM process. They affect all
Advocates, but are not owned by an individual Advocate. The MROC
agreed that a failure to invest in needed training initiatives will
resulf in the Marine Corps falling further behind the other Services
in terms of training. To rectify this preblem, range investment must
become a focus for PR-05. Senior leaders must provide guidance to
their PEG/PW3 members to prioritize range investment.

d. Failure to showcase cour training initiatives at the May 2003
Event and shape the JINTC debate could place our training facilities
{e.g., MAGTFTC} at risk. TECOM will coordinate with P&R to identify
an affordable FY-03 funding level and timeline to support the May 2003
JNTC Event that will allow us to showcase our training initiatives,
shape the JINTC dekate, and leverage OSD funding.

@. The MRQOC deferred discussion on the MOUT Facility and MEB
Training initiatives until the Commandant ‘s conceptual approval is
chtained. MCCDC will cbtain the Commandant’s approval as scon as
practical, now that the UNS‘s have been completed {MROCDM 43-2002 of &
September 2002 contains the original tasking). I&L will discuss
project management-related issues {e.g., HQMC/MARFOR/MACTFTC roles and
responsibilities, management team composition and location, ete.) with
MARFORPAC/MAGTFTC. As soon thereafter as practical, I&L will brief
the MROC on the proposed management team and Environmental Impact
Statement {EIS) funding requirements {e.g., the minimum funding needed
to begin the EIS, total funding required by FY, etc.}. The
presentation will also summarize the major elements of the initiatives
and MROC declsicns to date.
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Gubj: 10 DECEMEER 2002 MARINE REQGUIREMENTS CVERSIGET CCUNCIL
(MROC) MEETING: JOINT NATIOMAL TRAINING CENTER

5. MROC Decisions.

a. The MROC supports TECOM'E JNTC resource strategy and
authorized the unfunded mid/long-term training initiatives identified
in the brief to compete as PR-05 initiatives.

b. The MROC urged those inveolved in the upcoming PR-05 process to
provide guidance to their representatives to prioritize range
investment initiatives during the deliberations.

c. To satisfy short-term May 2003 JNTC Event regquirements, TECOM
will jdentify a timeline and coordinate with P&R to determine an
affordable FY-03 funding level that will allow us to showcase our
training initiatives, shape the JNTC debate, and leverage 0SD funding.
TECCHM, supported by PaR, will obtain the Commandant’s approval for the
May 2003 JNTC Event strategy after conaulting with ACMC.

d. The MROC deferred discussion on the MOUT Facility and MEPB
Training initiatives pending resclution of the short-term May 2003
JNTC Event funding issues and the following actions:

{1} MCCDC will obtain the Commandant‘e conceptual approval for
the MQUT Facility and MEB Training initiatives as soon as practical.

{2} I&L will discuss project managament-related issues (e.g..
HOMC /MARFOR/MAGTFTC roles and responsikilities, management team
composition and Iocaticon, etc.) with MARFORPAC/MAGTFTC. As HooOn
thereafter as practical, I&L will bkrief the MEOC on the proposed
management team and Envirommental Impact Statement [EIS) funding
requirements {e.g., the minimum funding needed to begin the EIS, total
funding required by FY, etc.}. The presentation will also summarize
the major elements of the initiatives and MROC decisions to date.

V"
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INTERAGENCY AGREEMENT
BETWEEN
MARINE CORPS INSTALLATIONS - WEST
BND
CALIFORNIA STATE OFFICE BUREAU OF LAND MANAGEMENT
GOVERNING COORDINATION QF
MARINE CORPS MILITARY TRAINING ACTIVITIES ON
BUREAU OF LAND MANAGEMENT LAND IN CALIFORNIA

I. PARTIES TO THE AGREEMENT

This Interagency Agreement {(herein RAgreement) is made by and
between the United States Marine Corps (herein USMC} and the
California State 0Office, Bureau of Land Management (herein BLM)
tc provide for the cocrdination of Marine Corps training
activities on land under the management and control of the BLM
in the State of California.

II. PREAMELE

WHEREAS USMC trains military personnel in the State of
California to maintain mission ready status in their assigned
units;

WHERERS USMC has evolving training needs that require the
use or acquisition of non-Department of Defense land within the
State of Califcrnia for the foreseeable future;

WHEREAS USMC preference is for the use or acquisitian of
other Federal public Jlands within the State of California to
meet ite training needs;

WHEREAS BLM 1s responsible for and has jurisdiction over

the use and management of certain public lands within the State
of California;

WHEREAS BIM i3 responsible for processing public land
responsible for submitting preliminary findings and

recommendations on such applications to the Secretary of the
Interior per 43 C.F.R. Part 2300; .

WHEREAS BLM has unigue knowledge:;of the public lands under
its control and has the expertise essential to USMC for

evaluating appropriate parcels of lant to meet USMC training
needs; Q0

;

i
H
¥
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WHEREAS USMC and BIM recognize the importance of
government-to-government relations with American Indians and the
participation of American Indians in any consideration of USMC
use or acquisition of BLM contrelled land in the State of
California;

WHEREAS the Economy Act (31 USC 1535, as amended) allows a
Federal agency to enter intc an agreement with another Federal
agency for services;

WHEREAS USMC will require the cooperation, <oordination,
and aasistance of BLM in any use or acquisition of 28LM land for
USMC military training, including compliance with the National
Environmental Policy Act {NEPA)}, 42 U.3.C. §§ 4321-4370f, for
envirponmental analyses and the Engle Ackt, 43 U.5.C. §§ 155-158,
for publiec land withdrawals: 4

NOW, THEREFORE, the parties agree Lo work cooperatively in
the following manner:

III. AUTHORITY FOR ENTERING INTO THIS AGREEMENT

The parties enter into this Agreement in accordance with
Sections 155-158 of the Erngle Act of 1958 (43 USC §§ 155-158),
10 9sC § 5013, and the Economy Act (31 USC § 1535).

Iv. PURPOSE

The purpose of thls Agreement 1s to facilitate the use or
acquigition of BLM ceptrolled land in the State of California by
USMC for military training purposes while meeting the
requirements of Lhe National Environmental Pelicy Act, the
Federal Land Policy and Management Act, and the Engle Aot

V. RESPONSIBILITIES

1. USMC and BLM together will:

a. Cooperate on any environmental analysis of a proposed
use or acguisition of BLM controlled land by USMC for military
training in compliance with NEPA; ’

b. When applicable, follow procedures necessary to withdraw
public land for mllltary purposes per the Engle Act and
compllance with NEPR,
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c. Establish separate interagency agreements covering
specific individual projects relating to USMC use or acquisition
of BLM controlled land in the State of California.

d. Exchange relevant unclassified information in an open,
timely, and cooperative manner.

2. USMC will:

a. Communicate the execution of this Agreement to those
elements throughout its chain of command working to complete
tasks associated with any project involving the use or
acquisition of BLM controlled land within the State of
California for military training purposes.

b. Designate a peoint of contact for the implementation of
this Agreement. -

. Act as the Lead Agency for any NEPR documents produced
in support of USMC proposed use or acquisition of BLM controlled
land in the State of California.

3. BIM will:

a. Communicate execution of this Agreement to the
appropriate district, state and headguarters offices of the
Department of the Interior.

b. Designate a point of contact for the implementation of
this Rgreement.

c. Act as a Cooperating Agency for any NEPA documents
produced in support of USMC proposed use or acquisition of BLM
conkrolled land in the State of California,

VI. FINANCILAL ADMINISTRATION

1. Subject to availability of funds, USMC agrees to reimburse
BLM for all cests incurred in furtherance of the bona fide needs
of the USMC, inecluding the prevailing imdirect cost rate under
this Agreement or any subsequent agreement, for analyses
agsociated with any use or acquislitiof of BLM administered land
in the State of California by USMC fof military training
purposes. BLM shall remain responsib}e for all cosks associated
with the missicn funded activities of the BIM, BLM will provide
an initial cost estimate within 20 days of the execution of any
project specific agreement entezed iq?o by the Parties to this

I
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Agreement; this cost estimate will itemize the types of expenses
{e.g., personnel, travel, etc.).

2. USMC shall prepare a Statement of Work to describe the
assistance needed and use a Military Interdepartmental Purchase
Reguests {(MIPR} to authorize the expenditure of a fixed amount
of funds by BLM on a reimbursable basis. The U3SMC financial
point of contact will be specified on each MIPR. BIM shall sign
and return acceptance [orms to confirm their ability to provide
the services requested. BLM will notify USMC on a gquarterly
basis when expenditures occur and provids expenditure records
when requested by USMC.

3. BLM will base salary expenditures for governmental
employees according to General Schedule plus iringe benefits and
leave surcharge. Travel expenses will comply with Federal
Travel Regulatlons. a

VII. DISFUTE RESCLUTION

1. Either Farty to this Agreement may provide the other Party
written notice of a dispute concerning the implementation of

this Agreement. The Parties will attempt to resolve any such
dispute informally.

2. If disputes cannot be informally.resolved after 15 days
following written ncotice of a dispute, either signatory of this
Agreement may request elevation of the matter to their higher

headquarters for resolution by issuing a written statement of
dispute.

VIII. CONDITIDNS - Bo%h parties understand and mutually agree:
1. Implementaticn of this Agreement is of mutual benefit:

2. BLM will not undertake any activities at the expense of

USMC in advance of the complete execution of necessary funding
documents;

3. This Agreement does not constitute a commitment of funds,
and that performance urder this agreement by elther party is
dependant upon lawful appropriation, #&vailability, and
allccation of funds by proper authori%ies:

4, This Agreement may be mod:ified or amended only by mutual
agreement of the parties in writing and signed by each of the
parties hereto;
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5. USMC and BLM shall execute separate sub-agreements for any
services beyond the scope of this Agreement;

6. Rny documents or data exchange between the Parties to the
Bgreement will not be released to a third party unless the
designated representative of the party that generated the
document or data approves the release;

7. Nothing herein contained shall ke construed as limiting or
affecting in any way the vested or delegated auvthority of the
USMC and BLM;

8. This agreement kecomes effective when signed by all parties
and shall remain in full force and effect until terminated by
either party upon 45 days notice, in writing, given to the other
party.

P I A S e 08>
MlCHAE‘.é/R(L ERT -~ Date
Major General, USMC i
Commanding General
Marine Corps Installations -~ West

MISHREL POOL”
Nirector
California State Cffice
Bureau of Land Management
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UNITED STATES MARINE CORPS
COMMANDER, U.S. MARINE CORPS BASES, PACIFIC
CAMP H. M. SMITH, HI 96861-5001

IN REFLY REFER TC:

11000
G-4/0958
2 ¢ 0CT 2008
From: Commander, U.S. Marine Corps Bases, Pacific
To: Deputy Commandant, Installatioms and Logistics (LF)

Subj: 29 PALMS LAND ACQUISITION/AIRSPACE ESTABLISHMENT IN
SUPPORT OF LARGE-SCALE MAGTF LIVE FIRE AND MANEUVER
TRAINING SPACE

Ref: (a) MCATS Tasker G4.9261.2 dtd 18 Sep 09
(b) Description of Proposed Action and Alternatives v3
dtd 16 Sep 2009

1. Reference (a) reguested review, comment and concurrence on
reference (b). I concur with the Description of Proposed Action
and Alternatives and fully support continued planning and
preparation of the Draft Environmental Impact Statement.

2. My POC is Mr. Bob Pedigo, Facilities Director, at (808) 477-
B778 or robert.pedigo@usmc.mil.

K. J. STALDER

Copy to:

DC, CDI

CG, MCI West

CG, MCAGCC 29 Palms
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UNITED STATES MARINE CORPS
MARINE CORPS INSTALLATIDNS WEST
BOX 556200
CAMP PENDLETON, CALIFORNA 52085-5200

INMHILY R R T
1000
MGN/afp
20 Fekh 10

Mr. Mark Kuck

Suport Manager, Airspace and Procedures

Los Angeles BRir Route Traffic Control Center
2555 E. Ave P

Palmdale, CA, 93550

Dear Mr. Xuck,

As you know, the United States Marine Corps is presently conducting
feasibility studiee for the possible land and airspace expansion of
the Marine Corps Air Ground Combat Center (MCAGCC) Twentynine
Palms. In accordance with standard procedures the Federal Aviation
Administration (FAA) is a cooperating agency in this effort. 1In
order te facilitate planning and minimize the effects on the
existing alirspace structure, a Special Use Airspace (SUA)
Feasibility and Alternatives Assessment i1is being developed for the
areas surrounding the MCAGCC Twentynine Palms range complex. This
feasibility and alternatives assessment is intended to improve our
ability to provide a high guality SUA proposal to the FARA for its
review and ultimate decision. It will alse allow us toc shape our
proposal to minimize potential impacts to non-participating
aircraft and to the environment.

To facilitate the asseesment, I request that the airspace
operations and related data identified in the attachment be
provided to Marine Corps Installations West (Attn G-3/RAC) at the
above letterhead address. The data is essential for developing a
comprehensive assessment and will be used in various models and
analysis tools. 1In areas where the requested data is not
available, please note such in your responmse. I1If in your opinion
any of the reguested data would reguire your staff to conduct data
analysis which you deem inappropriate at this juncture, please so
note and provide the raw data with your response.

Your response by 20 March, 2010 will be most appreciated and will
ensure that we complete the assessment in a timely manner. Please
contact our Regional Rirspace Coordinator, LtCol Aaron Potter at
760.763.6403 if you have questions or need additional information
regarding this rémuest. Thank you in advance for your assistance.

Sincerely,

. Jlaaglon_

M. G. NAYLOR
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Appendix B — Current Training Areas and Fixed Ranges

Table B-1. Combat Center Training Areas

Training Area

Acres

Description

Acorn

17,463

The Acorn Training Area is located in the southwestern area of Marine
Corps Air Ground Combat Center at Twentynine Palms, CA (Combat
Center) and is used as a non-live-fire maneuver area. A Special Use Area #1
is located at the southeastern portion of the Acorn Training Area, while a
Special Use Area #2 is located at the southwestern portion and extends into
the Sand Hill Training Area to the south. A second Special Use Area #2 is
located at the northwestern portion of the Acorn Training Area and extends
into the Emerson Lake Training Area.

America Mine

20,910

The America Mine Training Area is located on the eastern boundary of the
Combat Center and is used for patrolling, mortar firing, infantry training,
and light armored vehicle training. America Mine is composed of both
mountainous (37%) and rolling terrain.

Black Top

50,848

The Black Top Training Area is located on the northern boundary of the
Combat Center and is used for tank gunnery, artillery and small arms
training, and major exercises. Black Top Training Area is mostly gently
sloping and only 13% of this area is mountainous or rough.

Bullion

28,860

The Bullion Training Area is located to the west of America Mine Training
Area and is used for aviation bombing and strafing, gunnery practice,
artillery, and infantry maneuvers. Range is contained within the Bullion
Training Area. Approximately 44% of the Bullion Training Area is
mountainous. A Special Use Area #2 is located at the southern portion of
the Bullion Training Area.

Cleghorn Pass

36,301

The Cleghorn Pass Training Area is located in the southeastern area of the
Combat Center and is used for small arms, tank gunnery, light armored
vehicle live-fire, and maneuvers. Cleghorn Pass contains several Fixed
Ranges: Range 400, Range 410, Range 410A, Range 500, and a Battle Site
Zero (BZO) Range. The Armor Multi-Purpose Range Complex, used for
tank exercises, is located within Range 500. About 40% of the area within
the Cleghorn Pass Training Area is mountainous or rough.

Delta

29,748

The Delta Training Area is located in the central area of the Combat Center
and is used for live-fire maneuvers and major exercises. Live fire is limited
due to safety considerations. Heavy use occurs during pre-Combined Arms
Exercise (CAX) and by tenant commands. About 48% of the Delta Training
Area is gently sloping and 52% is mountainous. A Special Use Area #1 is
located at the southern boundary of the Delta Training Area. This Special
Use Area extends into the Prospect Training Area.

East

6,890

The East Training Area is located in the southern area of the Combat Center,
east of Mainside, and is used for non-live-fire activities, live-fire activities
that impact in Prospect and Delta Training Areas, and as a staging area for
major exercises. The majority of the East Training Area is gently sloping
and only 12% is mountainous.

Emerson Lake

32,141

The Emerson Lake Training Area is located at the western boundary of
Combat Center and is used for tank maneuvers, aviation bombardment, and
aerial targetry. Principal use occurs during pre-CAX and Final Exercises.
Approximately 70% of the land is gently sloping and the remaining is
composed of low rolling terrain (only 13% is mountainous or rough). A
Special Use Area #1 and a Special Use Area #2 are located at the western
and southwestern portion of the Emerson Lake Training Area, respectively.
The Special Use Area #2 extends into the Acorn Training Area to the south.
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Table B-1. Combat Center Training Areas

Training Area

Acres

Description

Gays Pass

18,307

Gays Pass Training Area is located in the northwestern area of the Combat
Center and is used for ground-based, live-fire exercises and artillery.
Principal use occurs during pre-CAX and Final Exercises. Gays Pass is
characterized by gently sloping land and mountains on either side
(approximately 44% is mountainous).

Gypsum Ridge

17,546

The Gypsum Ridge Training Area is located in the southwestern area of the
Combat Center and is used for bivouac and wheeled vehicle maneuvers and,
on special occasion, live-fire demonstrations. This area is used as a staging
area for CAX Final Exercises. Gypsum Ridge consists of low rolling terrain
and includes the northern section of Deadman Lake (a dry lake bed). The
Gypsum Ridge Training Area has a Special Use Area #1 in its southeastern
section.

Lava

22,775

The Lava Training Area is located in the center of the Combat Center, to the
north of the Cleghorn Pass Training Area, and is used primarily for battalion
tactical training (including both ground-based and combined ground/air live-
fire) and artillery. Principal use occurs during Pre-CAX and Final
Exercises. The Lava Training Area has exposed lava rock and consists of
26% mountainous or rough terrain. A Special Use Area #1 exists within the
southwestern section of the Lava Training Area, while a second Special Use
Area #1 is located at the southeastern edge and extends into the Lead
Mountain Training Area.

Lavic Lake

54,761

The Lavic Lake Training Area is located in the northwestern portion of the
Combat Center and is used for aviation training exercises and live-fire
maneuvers with major exercises. Principal use occurs during CAX Final
Exercises. Most of the area is gently sloping and made up of lava rock.
About 17% of the terrain is mountainous or rough. A Special Use Area #1
is located at the northern portion and a Special Use Area #2 is located at the
northwestern portion of the Lavic Lake Training Area. A Special Use Area
#2 extends into the Sunshine Peak Training Area to the west.

Lead Mountain

53,548

Located at the far northeastern boundary of the Combat Center, Lead
Mountain Training Area is used for aviation, artillery, and ground-based
live-fire. A dummy airfield is located in the southern portion of the Training
Area. Principal use occurs during CAX Final Exercises. Lead Mountain
Training Area is composed mostly of gently sloping land and only 8% of the
terrain is rough. Three Special Use Area #1 exist within the Lead Mountain
Training Area. The first is located at the southwestern edge and is shared
with the Lava Training Area, the second is located at the northern section,
and the third is at the western section where a radio repeater station is
located. Two Special Use Area #2 also exist within the Lead Mountain
Training Area; one is located at the western section and the other borders the
eastern boundary of Dry lake.

Main Side

3,942

Mainside is located at the southern boundary of the Combat Center and
includes administration, housing, maintenance, supply and support, and
community facilities. Live fire is limited due to safety considerations.
Mainside is periodically used for Military Operations on Urban Terrain
(MQUT) training.

Maumee Mine

16,103

The Maumee Mine Training Area is located at the northwestern boundary of
the Combat Center and is used for artillery and maneuver training exercises.
Principal uses of this area occur during CAX Final Exercises. This area is
19% mountainous.
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Table B-1. Combat Center Training Areas

Training Area

Acres

Description

Noble Pass

24,029

The Noble Pass Training Area is located in the center of the Combat Center
and is used for aviation and/or ground-based live-fire, tank maneuvers,
infantry training, and CAX’s with some artillery use. This area is
approximately 59% mountainous.

Prospect

13,146

The Prospect Training Area is located just north of the East Training Area in
the southern portion of Combat Center and is used for battalion and company
level training. Principal use of this area occurs during Pre-CAX and by tenant
commands. Approximately 22% of the Prospect Training Area is
mountainous. A Special Use Area #1 is located at the northwestern section of
the Prospect Training Area, extending into the Delta Training Area.

Quackenbush Lake

42,415

The Quackenbush Training Area is located east of the Emerson Lake
Training Area, at the western section of the Combat Center. This area is
used for ground-based live-fire, artillery, aviation training, and maneuvers.
Heavy use occurs during Pre-CAX, Final Exercises, and by tenant units.
Approximately 13% of the terrain is mountainous. A Special Use Area #2 is
located at the eastern border of the Quackenbush Lake Training Area. This
Special Use Area extends slightly into the northwestern portion of the Range
Training Area.

Rainbow Canyon

25,567

The Rainbow Canyon Training Area is located to the west of the Black Top
Training Area in the northwestern section of the Combat Center. It is used
as a live-fire and maneuver area. Principal use occurs during pre-CAX and
Final Exercises. Range 601 (Sensitive Fuse Impact Area), an abandoned air-
to-ground range, is located within the Rainbow Canyon Training Area.

Range

21,739

The Range Training Area is located in the central part of the Combat Center
and is used for training using fixed ranges and Sensitive Fuse Areas.
Approximately 19% of the Range Training Area is mountainous or consists
of rough terrain. A Special Use Area #2 is located at the northwestern
portion of the Range Training Area, extending into the Quackenbush Lake
Training Area.

Sand Hill

16,786

The Sand Hill Training Area is located at the far southwestern border of the
Combat Center and is used for maneuvers. Portions of the Exercise Support
Base and Expeditionary Airfield (EAF), as well as Assault Landing Zone
(ALZ) Sand Hill, are located within the Sand Hill Training Area. Portions
of three Special Use Area #1 occupy the northeastern end and a Special Use
Area #2 occupies the majority of the western and southern parts of the
Training Area. Live-fire is not conducted due to proximity to Mainside
which is located to the east.

Sunshine Peak

22,892

The Sunshine Peak Training Area is located at the far northwestern area of
the Combat Center. This area is seldom used. When used, its primary use is
an ordnance drop zone (DZ). Approximately 38% of the Sunshine Peak
Training Area is mountainous. A Special Use Area #1 is located at the
southeastern portion, while a Special Use Area #2 occupies the northern
portion of the Sunshine Peak Training Area, extending into the Lavic Lake
Training Area.

West

10,621

The West Training Area is located in the southern area of the Combat
Center, northwest of Mainside. Portions of DZ Sand Hill, the EAF, and
Exercise Support base, as well as the ALZ are located within the West
Training Area. No live-fire maneuvers occur at the West Training Area.
This area is used as a staging area for major exercises. Most of the West
Training Area consists of gently sloping terrain. A Special Use Area #1
occupies the northern section, while a Special Use Area #2 occupies the
southern edge of the West Training Area.

Source: MAGTF Training Command 2003.
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Table B-2. MCAGCC Fixed Ranges

Range Training Area Description
051 Range Exp]oswe Ordnance Disposal (EOD) special use range for testing of
equipment.
100 TA East Squad Maneuver Range; this range is a land navigation training course.
Tank Main Gun Training Range (miniaturized scale). This live-fire range is
101 Range designed for armor units to fire subcaliber training devices at scaled targets.
Range 101 is also used as a small arms and pistol range.
Squad Maneuver Range. The Compass Course is also a non-live-fire land
102 Range L
navigation course.
Squad Defensive Firing Range. This live-fire range is designed to improve
103 Range defensive tactics by incorporating changing deployment requirements and
scenarios.
Anti-Mechanized/Grenade Range. Range 104 is designed to develop the
104 Range confidence of unit members in their abilities to use grenades and special
weapons.
105 Range Gas chamber training occurs within Range 105.
105A Range BZO Range. A BZO range is a 200 foot (50 meter) course for calibrating
weapons.
106 Range Range 106 is a Mortar Range. Units practice firing live mortars.
Infantry Squad Battle Course; this live-fire range features quick-reaction
107 Range ; - )
scenarios such as ambushes, raids, and reconnaissance.
Infantry Squad Assault Range; this range is designed to improve offensive
108 Range . ; . i .
tactics during changing deployment requirements and scenarios.
109 Range Anti-Armor Live-Fire Tracking Range. Range 109 is designed primarily for
g use hy DRAGON or TOW weapons systems.
MK-19 Range; this live-fire range is used for firing of the MK-19 machine
110 Range gun
111 Military Operations on Urban Terrain (MOUT) Assault Course. Used to train
Range units for MOUT operations and features automated stationary and moving
targets.
EOD Demolition Range. Range 112 is restricted to Marine Corps Air Ground
112 Ranae Combat Center at Twentynine Palms, CA (Combat Center) EOD units for
g destroying dud and Grade I1l ordnance, as well as training with and testing
special EOD tools and equipment.
Multi-Purpose Machine Gun Range. This live fire range is designed for
113 Range . . . -
offensive and defensive machine gun practice.
113A Range BZO Range. A BZO range is a 200 foot (50 meter) course for calibrating
weapons.
Combat Engineer Demolition Range. This range is designed for company
114 Range L . e
training in most types of mine training.
. Helicopter Door Gunnery Range. This range is used by aircraft crews to train
210 Bullion - - .
in the firing of machine guns and rockets.
225 Range Urban complex
400 Cleghorn Pass Company ITlve Elre a_nd Maneuver Range. Range 400 is designed for
company sized live-fire attacks on enemy strongholds.
401 Range Company Live Fire and Maneuver Range
Rifle Platoon Attack Range. Range 410 is designed for rifle platoons to
410 Cleghorn Pass attack enemy positions and practice wire breaching and trench clearing
procedures.
Rifle Platoon Attack Range. This range is designed to provide a rifle platoon
410A Cleghorn Pass the opportunity to conduct a minefield breach and a dismounted, live attack

against an enemy squad.
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Table B-2. MCAGCC Fixed Ranges

Range Training Area Description
500 Cleghorn Pass fArr_nf).r Live Fire and Maneyver Rangg. . Provides the sites and supporting
acilities for armor and anti-armor training.

Super Sensitive Fuse Impact Range. This range is restricted to critical fuse

601 Rainbow Canyon | and ordnance that can be delivered by indirect fire weapons or aircraft. Note:
This range has been closed to sensitive fuses since 1995.

620 Unknown No information at this time.

630 Unknown No information at this time.

800 Range Improvised Explosive Device Lane

Source: MAGTF Training Command 2003.

Range Protocols

Safety Briefs. The following briefs related to ordnance, hazardous materials, and scrappers are
required to be given by personnel designated by the Marine Air Ground Task Force (MAGTF)
Training Command, G-3 prior to entering the range and training areas at the Combat Center
(MAGTF Training Command 2007):

0 Explosive Ordnance Disposal (EOD) Unexploded Ordnance (UXO);
0 Hazardous Materials (Natural and Cultural Resources); and

O Scrappers.

Training. Standard Operating Procedure (SOP) Range/Training Areas and Airspace (RTAA)
1017, Scrappers, is followed if someone is seen or suspected of scrapping in the training areas.

Requiring that battalion task forces fire only non-dud producing munitions until they cross into
the current Combat Center property so that any land acquired in Johnson Valley would be
available for civilian use following a sweep of the range to remove military munitions and debris.
Table 2-15 lists various types of non-dud producing munitions that would be used.

Designing a west-to-east direction of maneuver (opposite of Alternative 1), with three battalion
task forces assembling near the center of any land acquired within the west study area and
maneuvering eastward through commonly used corridors on the installation. Two of the
battalions would converge at the Marine Expeditionary Brigade (MEB) objective near the eastern
edge of the current installation, while the southern battalion would terminate the exercise on any
land acquired within the south study area.

The Combat Center requires that it be kept informed of any accident or incident that constitutes a
serious or significant event that may require notification to higher headquarters Reportable
Incidents. Examples of accidents or incidents requiring a report to the Range Control Officer are
listed in SOP RTAA 1011, Training Accidents and Incident Reporting; 1. General; 4. Reportable
Incidents (MAGTF Training Command 2007), and also in incident-specific SOPs:

a. Aircraft or motorized vehicle accidents (also 1012. Aircraft Accidents).
b. Unintentional jettison of any material from an aircraft.
c. Actual medical evacuations (MEDEVACS) (1013. MEDEVAC Procedures).

d. Ordnance released or dropped in the wrong area.
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e.
f.

g.
h.

Accidental/negligent discharges.
Missing, lost, or stolen munitions.
Serious injury or death.

Anything that is liable to create interest or inquiries from the local civilian community.

e Training. SOP RTAA 2001, Environmental Constraints Applicable To All Training Activities:
1) General. Training areas and land use restrictions must be considered in operational staff
planning, while hazardous material and waste management must be considered as a basic
logistical requirement. As a rule, material taken into a training area must be removed from the
training area. 2) Spill Prevention, Containment, and Clean Up.

e Training. SOP RTAA 2003, Police of Training Areas; General — what it is, how it can be
recovered, where to take it. Disposal — of garbage, recyclables, hazardous materials, food waste,
and unused ammo.

e Training. SOP RTAA Chapter 5 Exercises and Key Events.

e Training. SOP RTAA 5001 Exercise, 6. 6. Exercise Clean Up:

a.

A minimum period of three days per exercise dedicated to range police is required from
all exercise forces. A one day mid-exercise cleanup will typically occur during the
exercise. A minimum of two additional days of cleanup will then occur following the
end of the exercise.

A post-exercise inspection of the training area will be conducted following completion of
an exercise by the exercise force representatives and Range Training Area Maintenance
Section. The exercise force shall not depart the Combat Center until the RTAA is in a
proper state of police. This includes any numbered ranges and observation posts that
were used by the exercise force.

All exercise force EOD personnel will conduct ordnance residue cleanup and UXO
clearance sweeps with Combat Center EOD personnel during post exercise cleanup as
required.

e SOP RTAA 6023 Police of Tank/Amphibious Assault Vehicle/Light Assault Vehicle, and Other
Vehicle Crossings.

e SOP RTAA Chapter 7 Ammunition and Explosives.
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PRESS ADVISORY

United States Marine Corps

Division of Public Affairs

Date: Nov. 25, 2008
Contact: HQMC Media Branch, POC: Capt Amy Malugani
Telephone: (703) 614-4309

USMC HOSTS OPEN HOUSES FOR PROPOSED LAND EXPANSION
HEADQUARTERS MARINE CORPS (Nov. 25, 2008) — The Department of the Navy is in the initial
stages of preparing an Environmental Impact Statement (EIS) to study potential environmental effects
associated with a range of reasonable alternatives (including ‘no action’ alternative) for the proposed
acquisition of lands and establishment of special-use airspace bordering the Marine Corps Air Ground
Combat Center (MCAGCC), Twentynine Palms, Calif.

As part of the National Environmental Policy Act (NEPA) process, the Marine Corps will host three
scoping meetings in Southern California. Meetings will be in open house format allowing interested
parties to view information boards and handouts, speak with project representatives and submit written
and oral comments on issues and alternatives for consideration in the Draft EIS (by Jan. 31, 2009). For

additional information please reference the project website www.29palms.usmc.mil/las.

Open-house meeting locations, times and dates are as follows:

Wednesday, Dec. 3, 2008, 5to 9 p.m. Thursday, Dec. 4, 2008, 5to 9 p.m.
Twentynine Palms Junior High School Hilton Garden Inn

5798 Utah Trail 12603 Mariposa Road

Twentynine Palms, CA 92277 Victorville, CA 92395

Friday, Dec. 5, 2008, 5to 9 p.m. Comment Mailing Address:
Ontario Convention Center MAGTFTC, MCAGCC

2000 E. Convention Center Way ATTN: Land Acquisition Program
Ontario, CA 91764 Box 788104, Bldg 1554, Rm 138

Twentynine Palms, CA 92278-8104
E-mail: SMBPLMSWEBPAO@usmc.mil
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Appendix D — Airspace Management

This Airspace Management Appendix (1) describes the National Airspace System classifications and
defines common aeronautical terms associated with airspace use; (2) provides a comparison of the current
and proposed airspace configurations; (3) describes the representative baseline use of the Combat Center
region Special Use Airspace (SUA); and (4) describes the projected SUA use under the proposed action
and alternatives. The appendix data provides the basis for summary information provided in the Airspace
Management sections, such as Sections 3.6 and 4.6.

D.1 National Airspace System Description

Navigable airspace over the U.S. is categorized as either controlled or uncontrolled. Controlled airspace
is that airspace within which all aircraft operators are subject to certain pilot qualifications, operating
rules, and equipment requirements outlined in the Federal Aviation Administration’s (FAA’s) “General
Operating and Flight Rules” (14 Code of Federal Regulations [CFR] Part 91). By contrast, uncontrolled
airspace is outside the parameters of controlled airspace where aircraft are not subject to those operating
and flight rules.

Controlled airspace is defined in FAA Order 7400.2 as being “airspace of defined dimensions within
which Air Traffic Control (ATC) service is provided to Instrument Flight Rules (IFR) flights and to
Visual Flight Rules (VFR) flights in accordance with the airspace classification.” For IFR operations in
controlled airspace, a pilot must file an IFR flight plan and receive an appropriate ATC clearance.

Controlled airspace is designated as Class A, B, C, D, and E, while uncontrolled airspace is designated as
Class G, as described below.

Class A airspace, generally, is that airspace from 18,000 feet above mean sea level (MSL) up to and
including 60,000 feet or Flight Level (FL) 600. Flight levels are altitudes MSL based on the use of a
directed barometric altimeter setting, and are expressed in hundreds-of-feet. Therefore, FL600 is equal to
approximately 60,000 feet MSL. Class A airspace includes the airspace overlying the waters within 12
nautical miles (NM) of the coast of the 48 contiguous States and Alaska (U.S. Department of
Transportation FAA 2008).

Class B airspace, generally, is that airspace from the surface to 10,000 feet MSL around the nation’s
busiest airports. The primary purpose of this class is to reduce the potential for midair collisions in the
airspace surrounding those airports with high density air traffic operations. The actual configuration of
Class B airspace is individually tailored but essentially resembles an inverted wedding cake consisting of
a surface area and two or more layers, and is designed to contain all published instrument procedures for
the runway environment (U.S. Department of Transportation FAA 2008).

Class C airspace, generally, is that airspace from the surface to 4,000 feet above the airport elevation
(charted in MSL) surrounding those airports that have an operational control tower, are serviced by a
radar approach control, and that have a certain number of IFR operations or passenger enplanements.
Although the actual configuration of Class C airspace is individually tailored, it usually consists of a
surface area with a 5 NM radius, and an outer circle with a 10 NM radius that extends from 1,200 feet to
4,000 feet above the airport elevation (U.S. Department of Transportation FAA 2008). The primary
purpose of Class C airspace is to improve aviation safety by reducing the risk of midair collisions in the
terminal area and enhancing the management of air traffic operations therein.

Class D airspace, generally, is that airspace from the surface to 2,500 feet above the airport elevation
(charted in MSL) surrounding those airports that have an operational control tower. The configuration of
each Class D airspace area is individually tailored and when instrument procedures are published, the
airspace will normally be designed to contain the procedures. Arrival extensions for instrument approach
procedures may be designated as Class D or Class E airspace (U.S. Department of Transportation FAA
2008).
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Class E airspace consists of the following seven types of airspace that are not considered to be A, B, C, or
D classes as defined above.

Surface Area Designated for an Airport. When so designated, the airspace will be configured
to contain all instrument procedures.

Extension to a Surface Area. These airspace areas serve as extensions to Class B, C, and D
surface areas designated for an airport. This airspace provides controlled airspace to contain
standard instrument approach procedures without imposing a communications requirement on
pilots operating under VFR.

Airspace Used for Transition. These areas begin at either 700 or 1,200 feet above ground level
(AGL) for use in transitioning aircraft to/from the terminal or enroute environment.

En Route Domestic Airspace Areas. These areas extend upward from a specified altitude to
provide controlled airspace where there is a requirement for IFR enroute ATC services, but where
the Federal airway system is inadequate.

Federal Airways. Federal Airways (Victor Routes) are Class E airspace areas, and, unless
otherwise specified, extend upward from 1,200 feet to, but not including, 18,000 feet MSL.

Other. Unless designated at a lower altitude, Class E airspace begins at 14,500 feet MSL up to,
but not including, 18,000 feet MSL overlying: a) the 48 contiguous States, including the waters
within 12 miles from the coast of the 48 contiguous States; b) the District of Columbia; ¢) Alaska,
including the waters within 12 miles from the coast of Alaska, and that airspace above FL600; d)
excluding the Alaska peninsula west of 160°00°00” west longitude, and the airspace below 1,500
feet above the surface of the earth unless specifically so designated.

Offshore/Control Airspace Areas. This includes airspace areas beyond 12 NM from the coast
of the U.S., wherein ATC services are provided (U.S. Department of Transportation FAA 2008).

Class G is airspace that has not been designated as Class A, B, C, D, or E airspace. This is considered
uncontrolled airspace in which ATC does not have authority over aircraft operations. This airspace
follows the contours of the earth’s surface with vertical altitude limits up to 700 feet AGL, 1,200 feet
AGL, or 14,500 feet MSL, as applicable. VFR general aviation pilots are the primary users of this
airspace (U.S. Department of Transportation 2008).

Figure D-1 provides graphic representation of the different airspace classifications.

Figure D-1. Controlled and Uncontrolled Airspace Depictions
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Airspace and Aeronautical Terms

Special Use Airspace (SUA) is airspace of defined dimensions identified by an area on the surface of the
earth wherein activities must be confined because of their nature and/or wherein limitations may be
imposed on aircraft operations that are not part of those activities. Types of SUA include Alert Areas,
Controlled Firing Areas, Military Operations Areas (MOAs), Prohibited Areas, Restricted Areas, and
Warning Areas.

Military Operations Area (MOA) is airspace of defined vertical and lateral limits established outside
Class A airspace to separate and segregate certain non-hazardous military activities from IFR traffic and
to identify for VFR traffic where these activities are conducted (Pilot/Controller Glossary 2008). Class A
airspace covers the continental U.S. and limited parts of Alaska, including the airspace overlying the
water within 12 NM of the U.S. coast. It extends from 18,000 feet MSL up to, and including, 60,000 feet
MSL (Pilot/Controller Glossary 2008). MOAs are considered “joint use” airspace. Non-participating
aircraft operating under VFR are permitted to enter a MOA, even when the MOA is active for military
use. Aircraft operating under IFR must remain clear of an active MOA unless approved by the
responsible Air Route Traffic Control Center (ARTCC). Flight by both participating and VFR non-
participating aircraft is conducted under the “see-and-avoid” concept, which stipulates that “when
weather conditions permit, pilots operating IFR or VFR are required to observe and maneuver to avoid
other aircraft. Right-of-way rules are contained in CFR Part 91” (Pilot/Controller Glossary 2008). The
responsible ARTCC provides separation service for aircraft operating under IFR and MOA participants.
The “see-and-avoid” procedures mean that if a MOA were active during inclement weather, the general
aviation pilot could not safely access the MOA airspace.

Air Traffic Control Assigned Airspace (ATCAA) is airspace of defined vertical and lateral limits,
assigned by ATC, for the purpose of providing air traffic segregation between the specified activities
being conducted within the assigned airspace and other IFR air traffic (Pilot/Controller Glossary 2008).
This airspace, if not required for other purposes, may be made available for military use. ATCAAs are
frequently structured and used to extend the horizontal and/or vertical boundaries of MOAs.

Restricted Area is designated airspace that supports ground or flight activities that could be hazardous to
non-participating aircraft. A Restricted Area is airspace designated under 14 CFR Part 73, within which
the flight of aircraft, while not wholly prohibited, is subject to restriction. Most restricted areas are
designated “joint-use” and IFR/VFR operations in the area may be authorized by the controlling ATC
facility when it is not being utilized by the using agency (Pilot/Controller Glossary 2008).

Military Training Routes (MTRs) are flight corridors developed and used by the Department of
Defense (DoD) to practice high-speed, low-altitude flight, generally below 10,000 feet MSL.
Specifically, MTRs are airspace of defined vertical and lateral dimensions established for the conduct of
military flight training at airspeeds in excess of 250 knots indicated airspeed (Pilot/Controller Glossary
2008). MTRs are developed in accordance with criteria specified in FAA Order 7610.4. They are
described by a centerline (often with defined horizontal limits on either side of the centerline) and vertical
limits expressed as minimum and maximum altitudes along the flight track. MTRs are identified as
Visual Routes (VR) or Instrument Routes (IR).

Air Refueling Routes (ARs) are high-altitude flight paths within which air refueling operations are
conducted. Air refueling operations are assigned specific flight paths and altitudes where potential
conflicts with nonparticipating aircraft are very unlikely. ARs are not shown on civilian aeronautical
charts.

Airspace for Special Use (ASU) is used to collectively identify airspace that is not classified as SUA but
is of defined dimensions wherein activities must be confined because of their nature, and/or wherein
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limitations may be imposed on aircraft operations that are not a part of those activities. ASU includes
MTRs, ATCAAs, aerial refueling track/anchors (AR), slow routes (SR), and low-altitude tactical
navigation areas (LATNS).

Flight Level (FL). Manner in which altitudes at 18,000 feet MSL and above are expressed, as measured
by a standard altimeter setting of 29.92 inches of mercury.

References for Airspace System Definitions

Pilot/Controller Glossary. 2008. Federal Aviation Administration Pilot/Controller Glossary, February
14, 2008.

U.S. Department of Transportation, Federal Aviation Administration (FAA). 2008. Aeronautical
Information Manual, February 14, 2008.

U.S. Department of Transportation, Federal Aviation Administration (FAA). 2008. FAA Order 7400.2G,
Procedures For Handling Airspace Matters. April 10, 2008.

U.S. Department of Transportation, Federal Aviation Administration (FAA). 2009. FAAH-8083-25,
Pilot’s Handbook of Aeronautical Knowledge.

U.S. Department of Transportation, Federal Aviation Administration (FAA). 2009. Order JO 7400.8R,
Special Use Airspace, February 5, 20009.

D.2 Current and Proposed Special Use Airspace Configuration Descriptions

Table D.2-1 notes the published times of use and controlling agency for the existing SUA. Table D.2-2
describes the existing Combat Center SUA, as published in FAA Order JO 7400.8R, Special Use
Airspace, and, for comparison, the SUA additions and modifications proposed in Chapter 2 to support
MEB Exercise operations under each alternative.

Table D.2-1. Special Use Airspace Times of Use and Controlling Agency

Airspace Designated Times of Use Controlllr;? o SElTEELY
gency

R-2501 Continuous Los Angeles ARTCC

Sundance MOA Intermittent by NOTAM Los Angeles ARTCC
. 0700-1500 Mon-Fri; other times by

Bristol MOA NOTAM Los Angeles ARTCC
0600-1600 Mon-Fri; other times by

Turtle MOA NOTAM Los Angeles ARTCC

Notes: ARTCC = Air Route Traffic Control Center; MOA = Military Operations Area; NOTAM =
Notice to Airmen
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Table D.2-2. Existing and Proposed Alternative Special Use Airspace Configurations

Alternative 1

Alternative 2

Alternative 3

Alternatives

LR 2SI Proposed Proposed Proposed % 5 Edl @
Proposed
R-2501 e Surface to No Change No Change No Change No Change
N/S/E/W unlimited
Proposed Non-existent West of o Lateral Not proposed
Restricted Area R-2501 boundaries
R-XXXX Surface (over reduced from
controlled Alternative 1
lands) to e Surface to
FL400 FL400
Proposed Non-existent South of o Lateral Not proposed
Johnson Valley proposed boundaries
MOA/ATCAA Restricted Area reduced from
1,500 feet Alternative 1
AGL up to, but | ¢« MOA 1,500
not including, feet AGL up
FL180 to, but not
Establish including,
ATCAA from FL180
FL180 to e Establish
FL400 ATCAA from
FL180 to
FL400
Sundance 500 feet AGL Extend Same as Same as
MOA :ancltﬁ('j?r?; g)éhsrt]lgégr iIgl;[eral Alternative 1 Alternative 1 Identical to
10,000 feet Raise floor to Alternative 1
MSL 1,500 feet AGL
No overlying Raise ceiling
ATCAA up to, but not
Excludes 1 including,
mile radius of FL180
Airpark surface Establish
to 1,500 feet ATCAA from
AGL and 1 FL180 to
mile corridor FL270
from airport
center south to
MOA edge.
Bristol 5,000 feet 1,500 feet Same as ¢ Reclassify
MOA/ATCAA MSL up to, but AGL up to, but | Alternative 1 MOA/
not including, not including, ATCAA as
FL180 FL180 Restricted
ATCAA from Raise ATCAA Area
FL180 to ceiling from ¢ 5,000 feet
FL220 FL220 to MSL to
FL400 FL400
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Table D.2-2. Existing and Proposed Alternative Special Use Airspace Configurations

. - Alternative 1 Alternative 2 Alternative 3 (TGS
Airspace Existing p 4,5,and 6
roposed Proposed Proposed p
roposed
Proposed CAX | e Notdesignated | e Establish Same as ¢ Establish as
MOA/ATCAA — occasional MOA from Alternative 1 Restricted
use between 1,500 feet AGL Area
FL190 and up to, but not e 5,000 feet
FL220 per including, FL MSL to
LOA with 180 FL400
FAA e Establish
ATCAA from
FL180 to Identical to
FL400 Alternative 1
Turtle ¢ MOA 11,000 e Lower floorto | Same as Same as
MOA/ATCAA feet MSL up 1,500 feet Alternative 1 Alternative 1
to, but not AGL up to, but
including, not including,
FL180 FL 180
o ATCAA from e Raise ATCAA
FL180 to from FL220 to
FL220 FL400

Notes: CAX = Combined Arms Exercise; MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace;
FL = Flight Level; AGL = above ground level; MSL = mean sea level; LOA = Letter of Agreement
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D.3 Representative Baseline Airspace Use

This section describes the representative baseline use of the existing Combat Center Expeditionary
Airfield (EAF) and the Center SUA, to include the Turtle MOA/ATCAA. This baseline reflects the
representative annual number of aircraft operations typically conducted by the different aircraft types at
the EAF and within R-2501, and the Bristol MOA/ATCAA, Sundance MOA, and Turtle MOA/ATCAA.

The EAF operations consist of the takeoffs and landings, touch and go landings, and low approaches that
are typically conducted in an airfield environment, to include Camp Wilson and Drop Zone (DZ)
Sandhill, whereas each are counted as two operations. These operations are shown in Table D.3-1.

Table D.3-1. Representative Annual Baseline Airfield Operations

Aircraft EAF! Camp Wilson Drop Zone Sandhill Total
Day | Eve | Night | Day | Eve | Night | Day | Eve | Night | Day | Eve | Night | Total
FA-18A/C | 10 6 10 0 0 0 0 0 0 10 6 0 16
F-18E/F 10 6 0 0 0 0 0 0 0 10 6 0 16
AV-8B 23 12 0 0 0 0 0 0 0 23 12 0 35
UC-35 21 22 0 0 0 0 0 0 0 21 22 0 43
C-20 21 22 0 0 0 0 0 0 0 21 22 0 43
C-17 6 6 0 0 0 0 0 0 0 6 6 0 12
C-12 167 | 171 3 0 0 0 0 0 0 167 | 171 3 341
UAV 0 0 0 0 0 0 88 | 132 0 88 | 132 0 220
E-2/C-2 10 0 0 0 0 0 0 0 0 10 0 0 10
C-130 5 5 0 0 0 0 0 0 0 5 5 0 10
CH-53E | 211 | 217 4 10 7 0 8 12 0 229 | 236 4 469
MV-22B | 991 | 597 | 152 0 0 0 54 34 11 | 1045 | 631 | 163 | 1839
AH-1 190 | 198 4 0 0 0 0 0 0 190 | 198 4 392
UH-1 190 | 198 4 0 0 0 0 0 0 190 | 198 4 392
SAR 128 | 131 3 0 0 0 0 0 0 128 | 131 3 262
H-60 22 22 0 0 0 0 0 0 0 22 22 0 44
Total 2005 | 1613 | 180 10 7 0 150 | 178 11 | 2165|1798 | 181 | 4144

Notes: Includes aircraft arrival, departure, and touch and go operations. Eve = Evening.

Source: U.S. Department of the Navy (DoN) 2009 with MV-22 operations prorated.

SUA operations are expressed in terms of a sortie operation which is a one flight training mission
conducted by a single aircraft from takeoff to landing. In quantifying airspace use, each sortie operation
is normally accounted for in each SUA area in which it operates during the course of that single sortie
mission. This baseline serves as a benchmark for comparison with the projected operations and assessing
any potential impacts that may result from the proposed alternatives.

Tables D.3-2 and D.3-3 reflect the annual cumulative sorties by aircraft type for the R-2501 North, South,
East, and West subsections; the Bristol MOA/ATCAA,; and Sundance MOA. Baseline sortie data is not
available for the Turtle MOA/ATCAA. More specific details on aircraft performance for current and
projected sortie operations are provided in Appendix H, Noise Modeling.
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Table D.3-2. Representative Annual Baseline Aircraft Sortie-Operations for R-2501 N/S/E/W

Aircraft R-2501 N R-2501S R-2501 E R-2501 W

Type Day Eve | Night | Total | Day | Eve | Night | Total Day Eve | Night | Total Day | Eve | Night | Total
F/A-18C/D | 1,075 18 - 1093 | 1,371 | 23 - 1,394 | 1,062 17 - 1,079 | 1,016 | 17 - 1,033
F-5E 36 - - 36 44 - - 44 35 - - 35 3 - - 3
KC-130 340 18 - 358 433 23 - 456 335 17 - 352 322 17 - 339
AV-8B 645 250 - 895 821 | 319 - 1,140 636 247 - 883 611 | 237 - 848
AH-1 876 214 54 1,144 | 1,119 | 275 69 1,463 867 212 53 1,132 829 | 203 51 1,083
UH-1 359 - - 359 458 - - 458 354 - - 354 339 - - 339
CH-53E 537 18 - 555 684 | 23 - 707 530 17 - 547 508 17 - 525
MV-22* 22 12 4 38 4 1 5 30 11 41 48 23 4 75
UAS 161 18 107 286 206 23 137 366 159 17 105 282 152 17 101 270
Total 4,066 | 575 187 | 4,790 | 5142 | 688 | 206 6,036 | 4,028 | 546 159 4,733 | 3,891 | 547 158 | 4,596

Note: T MV-22 sorties are flown on perimeter routes to landing and assault zones located within the SUA and do not typically include other mission activities. Eve = Evening
Source: DoN20009.

Table D.3-3. Representative Annual Baseline Sortie-Operations for the Sundance, Bristol, and Turtle MOAs

Turtle MOA/ATCAA

Aircraft Sundance MOA Bristol MOA/ATCAA Total R-2501 and MOA Sortie .
Type _ _ _ No data avallabl_e — see text
Day Eve Night | Total Day Eve | Night Total Day Eve Night Total Day Eve | Night | Total

F/A-18 C/D 100 2 - 102 232 5 - 237 4,856 82 - 4938

F-5E 3 - - 3 7 - - 7 158 - - 158

KC-130 32 2 - 34 75 5 - 80 1,537 82 - 1,619

AV-8B 60 23 - 83 140 54 - 194 2,913 1,130 - 4,043

AH-1 83 20 5 108 192 47 12 251 3,966 971 244 5,181

UH-1 34 - - 34 79 - - 79 1,623 - - 1,623

CH-53E 50 2 - 52 116 5 0 121 2,425 82 - 2,507

MV-221 6 1 7 6 1 7 4 1 5

UAS 15 2 10 27 35 5 23 63 728 82 484 1,294

Total 387 53 15 455 888 123 35 1,044 18,412 2,518 740 21,670

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; Eve = Evening
Source: DoN 2009.
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D.4 Projected Special Use Airspace Use

Projected annual use of the Combat Center airspace is based on the estimated number of sorties that
would be conducted by the different participating aircraft types for Marine Expeditionary Brigade (MEB)
and Enhanced Mojave Viper (EMV) Exercises and tenant/transient activities. These projections are based
on a Marine Air Ground Task Force (MAGTF) G3 analysis of the flight training requirements for each of
these mission activities over a typical 12-month period. Aircraft flight profiles and sortie operations
within each SUA area would vary somewhat based on the land acquisitions and ground-based activities
proposed under each alternative.

Aircraft types shown in the projected data differ somewhat from the baseline due to newer generation
aircraft that will be fully operational within the timeframe of the proposed MEB Exercise operations. For
example, it was estimated that the F-35 will represent approximately 10 percent of F-18 sorties and 25
percent of AV-8 sorties. The MAGTF G3 data was adjusted accordingly to account for F-35 sorties.

Table D.4-1 provides a summary of the estimated total sorties that would be conducted by participating
aircraft during the single and annual MEB Exercise events. Also included are EMV and tenant/transient
operations that typically would be conducted in the Combat Center airspace throughout the year when an
MEB Exercise is not scheduled. These sortie estimates would be generally the same for all airspace
configurations proposed under the different alternatives.

Table D.4-1. Estimated Annual Sorties for all Combat Center Exercise and Training Activities

MEB Exercise EMV Exercise -
Aircraft . Total . . Tenant/Trar!s]ent Cumulative
Type Smgl_e Twice Smgl_e Total Eight | and Othe.r Mllltary Annual Total
Exercise Exercise Annual Training
Annual
AV-8B 150 300 90 720 603 1,623
FA-18 242 484 150 1,200 996 2,680
F-35 76 152 46 368 308 828
Joint FW 2 4 16 128 0 132
AH/UH-1 546 1,092 336 2,688 2,236 6,016
CH-53 116 232 114 912 677 1,821
MV-22 134 268 100 800 632 1,700
Joint RW 160 320 84 672 0 992
EA-6B 37 74 19 152 134 360
KC-130 68 136 40 320 270 726
Joint AR 18 36 4 32 0 68
UAS 120 240 46 368 460 1,068
Total 1,669 3,338 1,046 8,368 6,351 18,057

Notes: MEB = Marine Expeditionary Brigade; EMV = Enhanced Mojave Viper

Sortie Estimate Assumptions

Sortie estimates for the Combat Center SUA are based on the following data and assumptions that were
derived from the MAGTF G3 operational analyses of the proposed and ongoing Combat Center
operations.

1. MAGTF G3 analyses identified MEB Exercise Work-up and Final sortie projections for each daily
activity and airspace use based on anticipated aircraft participants and training mission requirements.
These analyses also identified daily flight windows (hours of use) for the existing and proposed
airspace and altitude blocks that would typically be utilized during the Work-up and Final flight
activities. Airspace use tables are based on the sortie totals and airspace to be utilized (as indicated
by flight windows) for the MEB Exercise Work-up and Final phases.
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2. Mission activities would occur over a 24-hour period that is divided into day, evening, and night
timeframes for noise modeling purposes. The average distribution (percentage) of aircraft sorties
conducted within time periods during the Work-up and Final phases is assumed to be as follows:

Work-up: Day (70%) Evening (25%) Night (5%)

Final: Day (50% Evening (12%) Night (38%)
3. The nature of the MEB Exercise mission activities would generally require most aircraft types to
maneuver, to some extent, throughout all Combat Center airspace during the course of an exercise
flight operation. For that reason, the same number of sorties is shown in multiple areas for each
aircraft, where appropriate, for all alternatives and associated airspace configurations. The time
spent, altitudes used, and profiles flown within each SUA area would differ somewhat, depending on
the air and ground mission scenarios performed each day.

4. Table D.4-2 presents a general estimate of the percentage of sortie duration time an aircraft would
typically operate within each SUA area for the alternative airspace proposals. These percentages are
based on the above assumptions and the annual total hours of use shown in the MAGTF G3 analysis
summary for each airspace area.

5. These assumptions were used uniformly for the MEB, EMV, and tenant/transient estimates since it
is anticipated that all Combat Center activities would make full use of the proposed land acquisition
and airspace capabilities.

Table D.4-2. Sortie Duration Distribution in Existing/Proposed Airspace

. . Percentage of
Existing/Proposed Airspace Sortie Duration in SUA
Alternatives 1, 2, 4,5, and 6

Work-up Final
R-2501 40 27
Proposed Restricted Area R-XXXX 19 24
Proposed Johnson Valley MOA/ATCAA 19 24
Bristol MOA/ATCAA 22 15
Proposed Expanded Sundance Not used 4
MOA/ATCAA
Proposed CAX MOA/ATCAA Not used 3
Turtle MOA/ATCAA Not used 3
Total 100 100

Alternative 3

R-2501 25 25
Bristol Restricted Area 23 23
CAX Restricted Area 17 17
Proposed Expanded Sundance 19 19
MOA/ATCAA
Turtle MOA/ATCAA 16 16
Total 100 100

Note: SUA = Special Use Airspace; MOA = Military Operations Area; ATCAA = Air
Traffic Control Assigned Airspace; CAX = Combined Arms Exercise

MEB Exercise Estimates

Tables D.4-3 through D.4-6 reflect the estimated number of aircraft sortie-operations that would be
conducted during the MEB Exercise Work-up and Final phases under the different alternatives for the
day, evening, and night time periods. Throughout all tables, Joint FW refers to other Service fighter type
aircraft such as F-16s; Joint RW refers to other Service helicopters such as an H-60; and Joint AR refers

to other Service Aerial Refueling aircraft such as a KC-135 or K-10.
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Table D.4-3. Estimated MEB Exercise Sortie-Operations for Single Work-up Period - Alternatives 1, 2,4, 5, and 6

e R-2501 Proposed Modifications
AT e Proposed RA R-XXXX and Prop_o_sed Bristol MOA/ATCAA e Sundance MOA/ATCAA
Type Johnson Valley Modification e CAX Corridor MOA/ATCAA
MOA/ATCAA e Turtle MOA/ATCAA
Day Eve Night Total Day Eve Night Total Day Eve Night Total
AV-8B 80 29 6 114 80 28 6 114 - - - -
FA-18 109 39 8 155 109 38 8 155 - - - -
F-35 39 14 3 55 39 13 3 55 - - - -
Joint FW 1 1 0 2 1 1 0 2 - - - -
AH/UH-1 298 107 21 426 - - - - - - - -
CH-53 73 26 5 104 - - - - - - - -
MV-22 81 29 6 116 - - - - - - - -
Joint RW 95 34 7 136 - - - - - - - -
EA-6B 20 7 1 28 20 7 1 28 - - - -
KC-130 35 13 3 50 35 12 3 50 - - - -
Joint AR 0 0 0 0 - - - - - - - -
UAS 59 21 4 84 59 21 4 84 - - - -
Total 890 320 64 1270 343 120 25 488 - - - -

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise
Table D.4-4. Estimated MEB Exercise Sortie-Operations for Single Final Period - Alternatives 1, 2, 4, 5, and 6

e R-2501
e Proposed RA R-XXXX and Johnson .
Aircraft Valley MOA/ATCAA v A%?CCAOA”"’” Turtle MOA/ATCAA Modification
Type e Sundance MOA/ATCAA Madification
e Bristol MOA/ATCAA Modification
Day Eve Night Total Day Eve Night Total Day Eve Night Total

AV-8B 18 9 9 36 18 9 9 36 18 9 9 36
FA-18 43 22 21 86 43 22 21 86 43 22 21 86
F-35 11 6 5 22 11 6 5 22 11 6 5 22
Joint FW 9 2 7 18 9 2 7 18 - - - -
AH/UH-1 60 30 30 120 60 30 30 120 - - - -
CH-53 6 3 3 12 6 3 3 12 - - - -
MV-22 9 5 4 18 9 5 4 18 - - - -
Joint RW 12 6 6 24 12 6 6 24 - - - -
EA-6B 5 2 2 9 5 2 2 9 5 2 2 9
KC-130 10 4 4 18 10 4 4 18 9 4 8 18
Joint AR 9 5 4 18 9 5 4 18 9 5 4 18
UAS 18 9 9 36 18 9 9 36 18 9 9 36
Total 201 101 97 399 201 101 97 399 113 57 58 225

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise
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Table D.4-5. Estimated MEB Exercise Sortie-Operations for Single Work-Up Period - Alternative 3

. Sundance MOA/ATCAA . . New CAX Corridor Restricted Turtle MOA/ATCAA
Ajllf;‘r)zlft R-2501- Modificgtion New Bristol Res-,trlcted Area Areg Modifi(_:ation
Day | Eve | Night | Total | Day | Eve | Night | Total | Day | Eve | Night | Total | Day | Eve | Night | Total | Day | Eve | Night Total

AV-8B 80 28 6 114 80 28 6 114 80 28 6 114 80 28 6 114 80 28 6 114

FA-18 109 38 8 155 | 109 | 38 8 155 | 109 | 38 8 155 109 38 8 155 109 | 38 8 155

F-35 39 13 3 55 39 13 3 55 39 13 3 55 39 13 3 55 39 13 3 55

Joint FW 1 1 0 2 1 1 0 2 1 1 0 2 1 1 0 2 1 1 0 2

AH/UH-1 298 107 21 426 | 298 | 107 21 426 | 298 | 107 21 426 298 | 107 21 426 298 | 107 21 426

CH-53 73 26 5 104 73 26 5 104 73 26 5 104 73 26 5 104 73 26 5 104

MV-22 81 29 6 116 81 29 6 116 81 29 6 116 81 29 6 116 81 29 6 116

Joint RW 95 34 7 136 95 34 7 136 95 34 7 136 95 34 7 136 95 34 7 136

EA-6B 20 7 1 28 20 7 1 28 20 7 1 28 20 7 1 28 20 7 1 28

KC-130 35 12 3 50 35 12 3 50 35 12 3 50 35 12 3 50 35 12 3 50

Joint AR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UAS 59 21 4 84 59 21 4 84 59 21 4 84 59 21 4 84 59 21 4 84

Total 890 316 64 1270 | 890 | 316 64 1270 | 890 | 316 64 1270 | 890 | 316 64 1270 | 890 | 316 64 1270
Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise

Table D.4-6. Estimated MEB Exercise Sortie-Operations for Single Final Period - Alternative 3
. Sundance MOA/ATCAA " - New CAX Corridor Restricted Turtle MOA/ATCAA
A!If)(/::;ft R-250.1 Modificf':\tion New Bristol Re?trlcted Area Area_ Modifica_tion
Day | Eve | Night | Total | Day | Eve | Night | Total | Day | Eve | Night | Total | Day | Eve | Night | Total Day Eve | Night | Total

AV-8B 18 9 9 36 18 9 9 36 18 9 9 36 18 9 9 36 18 9 9 36
FA-18 43 22 21 86 43 22 21 86 43 22 21 86 43 22 21 86 43 22 21 86
F-35 11 6 5 22 11 6 5 22 11 6 5 22 11 6 5 22 11 6 5 22
Joint FW - - - - - - - - - - - - - - - - - - - -
AH/UH-1 60 30 30 120 60 30 30 120 60 30 30 120 60 30 30 120 - - - -
CH-53 6 3 3 12 6 3 3 12 6 3 3 12 6 3 3 12 - - - -
MV-22 9 5 4 18 9 5 4 18 9 5 4 18 9 5 4 18 - - - -
Joint RW 12 6 6 24 12 6 6 24 12 6 6 24 12 6 6 24 - - - -
EA-6B 5 2 2 9 5 2 2 9 5 2 2 9 5 2 2 9 5 2 2 9
KC-130 10 4 4 18 10 4 4 18 10 4 4 18 10 4 4 18 9 4 8 18
Joint AR 9 5 4 18 9 5 4 18 9 5 4 18 9 5 4 18 9 5 4 18
UAS 18 9 9 36 18 9 9 36 18 9 9 36 18 9 9 36 18 9 9 36
Total 201 | 101 97 399 | 201 | 101 97 399 201 | 101 97 399 201 101 97 399 113 57 58 225

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise
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Table D.4-7 reflects MAGTF G3 estimates of the percentage of time each aircraft type typically operates
within the indicated altitude strata described in Chapter 2. Table D.4-8 includes a further estimate of the
percentage of time at which aircraft operate within the lower altitudes.

Table D.4-7. Typical Altitude Distributions for Aircraft Types

Surface up
A Tobut ot 8,000 feet MSL up | 14,000 feet MSL 18,000 feet MSL
ircraft . . to, but not up to, but not FL270 up
including, . . . - up to, but not
Type 8.000 feet including, 14,000 including, including, FL270 to FL400
' MSL feet MSL 18,000 feet MSL '
F/A18 5-10% 30% 60% 5%
F-35 5-10% 30% 60% 5%
AV-8 5-10% 30% 60% 5%
EA-6B 0 0 0 100% 0
KC-130 10% 0 95% 0 0
Joint FW 5-10% 30% 60% 5%
AH-1 100% 0 0 0 0
UH-1 100% 0 0 0 0
CH-46 100% 0 0 0 0
CH-53 100% 0 0 0 0
MV-22 60% 40% 0 0 0
Joint RW 100% 0 0 0 0
Joint AR 0 0 0 100% 0
UAS 80% 20% 0 0
Notes: MSL = mean seal level; FL = Flight Level
Table D.4-8. Typical Lower Altitude Distributions for Aircraft Types
Typical Altitude Distribution by Percentage within Altitude Range
(feet AGL with average ground elevation of 4,000 feet MSL)
Aircraft Type As"grrgge Surface | 500 | 1000 | 000 | Surface | 4000 | 10,000 | 14000 | 24,000
Duration | 55 feet | 1000 | 30000 | 9% | 4000 | 10000 | 14000 | 24,000 | 36,000
(minutes)
AV-8B 78 5 1 1 2 29 57 5
F/A-18C/D 90 5 1 1 2 29 57 5
F-35B* 90 5 1 1 2 29 57 5
Joint FW 90 5 1 1 2 29 57 5
AH-1/ UH-1 90 70 20 9 1
CH-53 90 70 20 9 1
MV-22 120 49 14 6 1 30
Joint RW 120 70 20 9 1
EA-6B 120 100
KC-130 180 2.5 2.5 95
Joint AR 240 100
UAS 600 80 20

Notes: AGL = above ground level; MSL = mean sea level

Tables D.4-9 and D.4-10 show the aircraft sortie altitude distributions for the MEB Exercise Work-up and

Final periods based on Table D.4-7 estimates for each aircraft type.

provide similar estimates for future EMV exercises and tenant/transient sortie-operations.

Tables D.4-11 through D.4-20
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Table D.4-9. Estimated Single MEB Exercise Sortie-Operations by Airspace/Altitude Distribution - Alternatives 1, 2, 4, 5, and 6

Existing and Proposed Special Use Airspace by Altitude Stratifications

Proposed Restricted Area

Proposed Sundance

R-2501 R-XXXX/ MOA/ATCAA Bristol M_QA/ATCAA New CAX Corridor Turtle M_O_A/A_TCAA
Aircraft Johnson Valley MOA/ATCAA Modification b EE b OURATTC bt T o
Surface Surface 14,000 Surface
tonot | 14,000 - | tonot | 3990101 Go'nor | FL27- | SUTTACE 10| 94699 . | Surtace to) 1400010 | gy 370 | “tonot | 14090101 gy 70 | 990010145 0. |FL1g0-
incl. | FL270 | incl. 14.000 incl. | FL400 14.000 FL270 14.000 FL270 FL400 incl. FL270 FL400 11.000 FL180 | FL400
14,000 8,000 ' FL270 ' ' 14,000 '
MEB Exercise Work-up Period (training days 1-19; no flight activity on days 10 and 18)
AV-8B 114 114 114 114 114 0 0 0 0 114 0 0 0 0 0 0 0
FA-18 155 155 155 155 155 0 0 0 0 155 0 0 0 0 0 0 0
F-35 55 55 55 55 55 0 0 0 0 55 0 0 0 0 0 0 0
Joint FW 2 2 2 2 2 0 0 0 0 2 0 0 0 0 0 0 0
AH/UH-1 426 0 426 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CH-53 104 0 104 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MV-22 116 0 116 116 0 0 0 0 0 0 0 0 0 0 0 0 0
Joint RW 136 0 136 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EA-6B 0 28 0 0 28 0 0 0 0 28 0 0 0 0 0 0 0
KC-130 3 47 3 0 47 0 0 0 0 47 0 0 0 0 0 0 0
Joint AR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
UAS 84 84 84 84 84 0 0 0 0 84 0 0 0 0 0 0 0
Total 1195 485 1195 526 485 0 0 0 0 485 0 0 0 0 0 0 0
MEB Exercise Final Period (flight training days 20-22)

AV-8B 36 36 36 36 36 36 36 36 36 36 36 36 36 36 0 36 0
FA-18 86 86 86 86 86 86 86 86 86 86 86 86 86 86 0 86 0
F-35 22 22 22 22 22 22 22 22 22 22 22 22 22 22 0 22 0
Joint FW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AH/UH-1 120 0 120 0 0 0 120 0 120 0 0 120 0 0 0 0 0
CH-53 12 0 12 0 0 0 12 0 12 0 0 12 0 0 0 0 0
MV-22 18 18 18 18 0 0 18 0 18 0 0 18 0 0 0 0 0
Joint RW 24 0 24 0 0 0 24 0 24 0 0 24 0 0 0 0 0
EA-6B 0 9 0 0 9 0 0 9 0 9 0 0 9 0 0 9 0
KC-130 1 17 1 0 17 0 1 17 1 17 0 1 17 0 0 17 0
Joint AR 0 18 0 0 18 0 0 18 0 18 0 0 18 0 0 18 0
UAS 36 36 36 36 36 0 36 36 36 36 0 0 36 0 0 36 0
Total 355 242 355 198 224 144 355 224 355 224 144 319 224 144 0 224 0

Note: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; FL = Flight Level; MEB = Marine Expeditionary Brigade
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Table D.4-10. Estimated Single MEB Exercise Sortie-Operations by Airspace/Altitude Distribution - Alternative 3

Mission Altitude Distribution within Existing and Proposed Special Use Airspace
R-2501 M(S)uAr}iaTné;A NGy il (R New CAX RA Ut L0 T
= Modification Modification
Aircraft Surface Sul\r/ll‘gg:eﬁcatlon Surface Surface
tonot | 14,000-| tonot |14,000-| tonot ﬁgg?r?ctlf’ FL270- | tonot t“()*??r?ctlf’ FL270 - ﬁ’C)OtOi%(E? ilés?r?ctf FL180 -
incl. FL270 incl. FL270 incl. FL270 FL400 incl. FL270 FL400 11.000 | FL180 FL400
14,000 14,000 14,000 14,000 '
MEB Exercise Work-up Period (training days 1-19; no flight activity on days 10 and 18)
AV-8B 114 114 114 114 114 114 0 114 114 0 114 114 0
FA-18 155 155 155 155 155 155 0 155 155 0 155 155 0
F-35 55 55 55 55 55 55 0 55 55 0 55 55 0
Joint FW 2 2 2 2 2 2 0 2 2 0 2 2 0
AH/UH-1 426 0 426 0 426 0 0 426 0 0 426 0 0
CH-53 104 0 104 0 104 0 0 104 0 0 104 0 0
MV-22 116 0 116 0 116 0 0 116 0 0 116 116 0
Joint RW 136 0 136 0 136 0 0 136 0 0 136 0 0
EA-6B 0 28 0 28 0 28 0 0 28 0 0 28 0
KC-130 3 47 3 47 3 47 0 3 47 0 3 0 0
Joint AR 0 0 0 0 0 0 0 0 0 0 0 0 0
UAS 28 28 28 28 28 28 0 28 28 0 28 28 0
Total 1,139 429 1,139 429 1,139 429 0 1,139 429 0 1,139 498 0
MEB Exercise Final Period (flight training days 20-22)

AV-8B 36 36 36 36 36 36 36 36 36 0 36 36 0
FA-18 86 86 86 86 86 86 86 86 86 0 86 86 0
F-35 22 22 22 22 22 22 22 22 22 0 22 22 0
Joint FW 0 0 0 0 0 0 0 0 0 0 0 0 0
AH/UH-1 120 0 120 0 120 0 0 120 0 0 120 0 0
CH-53 12 0 12 0 12 0 0 12 0 0 12 0 0
MV-22 18 0 18 0 18 0 0 18 0 0 18 18 0
Joint RW 24 0 24 0 24 0 0 24 0 0 24 0 0
EA-6B 0 9 0 9 0 9 0 0 9 0 0 0 0
KC-130 1 17 1 17 1 17 0 1 17 0 1 17 0
Joint AR 0 18 0 18 0 18 0 0 18 0 0 18 0
UAS 36 36 36 36 36 36 0 36 36 0 36 36 0
Total 355 224 355 224 335 224 144 355 224 0 355 233 0

Note: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; FL = Flight Level;
MEB = Marine Expeditionary Brigade
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Table D.4-11. Estimated Single EMV Sortie-Operations for Work-Up Period - Alternatives 1, 2, 4,5, and 6

e R-2501
e  Proposed Restricted Area R-XXXX and Johnson Valley e New CAX MOA/ATCAA
Aircraft MOA/ATCAA e Turtle MOA/ATCAA Modification
Type e  Sundance MOA/ATCAA Modification NOT USED
e Bristol MOA/ATCAA Madification
Day Eve Night Total Day Eve Night Total

AV-8B 51 18 4 73 - - - -
FA-18 85 30 6 121 - - - -
F-35 26 10 2 38 - - - -
Joint FW 5 2 1 8 - - - -
AH/UH-1 193 69 14 276 - - - -
CH-53 71 26 5 102 - - - -
MV-22 59 21 4 84 - - - -
Joint RW 48 17 3 68 - - - -
EA-6B 12 4 1 17 - - - -
KC-130 1 1 0 2 - - - -
Joint AR 0 0 0 0 - - - -
UAS 29 10 3 42 - - - -
Total 575 205 41 823 - - - -

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; Eve = Evening
Table D.4-12. Estimated Single EMV Sortie-Operations for Final Period - Alternatives 1, 2, 4,5, and 6

e R-2501
e Proposed Western Restricted Area and MOA/ATCAA
Aircraft e Sundance MOA/ATCAA Modification Turtle MOA/ATCAA Modification
Type « Bristol MOA/ATCAA Modification
e Proposed CAX MOA/ATCAA
Day Eve Night Total Day Eve Night Total

AV-8B 9 2 6 17 9 2 6 17
FA-18 15 3 11 29 15 3 11 29
F-35 4 1 3 8 4 1 3 8
Joint FW 4 1 3 8 4 1 3 8
AH/UH-1 30 7 23 60 - - - -
CH-53 6 1 5 12 - - - -
MV-22 8 2 6 16 - - - -
Joint RW 8 2 6 16 - - - -
EA-6B 1 0 1 2 - - - -
KC-130 4 1 3 8 4 1 3 8
Joint AR 2 1 1 4 - - - -
UAS 6 2 4 12 6 2 4 12
Total 97 23 72 192 42 10 30 82
Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; Eve =
Evening
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Table D.4-13. Estimated Single EMV Sortie-Operations for Work-up Period - Alternative 3

e R-2501
Aircraft ° Sundanf:e MOA/ATCAA elteitor Turtle MOA/ATCAA Modification
Type e New Bristol ResFrlcted Area
e New CAX Restricted Area
Day Eve Night Total Day Eve Night Total
AV-8B 51 18 4 73 51 18 4 73
FA-18 85 30 6 121 85 30 6 121
F-35 26 10 2 38 26 10 2 38
Joint FW 5 2 1 8 5 2 1 8
AH/UH-1 193 69 14 276 - - -
CH-53 71 25 4 102 - - - -
MV-22 59 21 4 84 - - - -
Joint RW 48 17 3 68 - - - -
EA-6B 12 4 1 17 12 4 1 17
KC-130 1 1 0 2 - - - -
Joint AR 0 0 0 0 - - - -
UAS 29 10 3 42 24 8 2 34
Total 575 205 41 823 203 72 16 291

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise;
Eve = Evening

Table D.4-14. Estimated Single EMV Sortie-Operations for Final Period - Alternative 3

e R-2501
et | DUEENIER b QRTE A L BE e Turtle MOA/ATCAA Modification
Type e New Bristol Restrlcted Area
o New CAX Restricted Area
Day Eve Night Total Day Eve Night Total

AV-8B 9 2 6 17 9 2 6 17
FA-18 15 3 11 29 15 3 11 29
F-35 4 1 3 8 4 1 3 8
Joint FW 4 1 3 8 4 1 3 8
AH/UH-1 30 7 23 60 - - - -
CH-53 6 1 5 12 - - - -
MV-22 8 2 6 16 - - - -
Joint RW 8 2 6 16 - - - -
EA-6B 1 0 1 2 1 0 1 2
KC-130 4 1 3 8 4 1 3 8
Joint AR 2 1 1 4 2 1 1 4
UAS 6 2 4 12 6 2 4 12
Total 97 23 72 192 33 9 22 64

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms
Exercise; Eve = Evening
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Table D.4-15. Estimated Single EMV Exercise Sortie-Operations by Airspace/Altitude Distribution - Alternatives 1,2, 4,5, and 6

Existing and Estimated Special Use Airspace by Altitude Stratifications
250 Proposelcil2 !Qxe)s(t)rg)c(t/ed Area Prgﬁ’gsz?As_#gii‘ce Bristol MOA/ATCAA New CAX Corridor Turtle MOA/ATCAA
Aircraft Johnson Valley MOA/ATCAA Modification BRI b G bt T o

Surface Surface 14,000 Surface

tonot | 14000- | tonot |[URP | torot | FL2r0-| SR | da00- | SRR TS | FL2TO- | oot | FL2TO- | (OR D | 11,000- |FLIBO-

1280'0 i;,%%b 14,000 | 02 14,000 14,000 | FL270 1280'0 FL270 11,000

EMV Work Up Period (training days 1-19; no flight activity on days 13 and 19)
AV-8B 73 73 73 73 73 0 73 73 73 73 0 0 0 0 0 0 0
FA-18 121 121 121 121 121 0 121 121 121 121 0 0 0 0 0 0 0
F-35 38 38 38 38 38 0 38 38 38 38 0 0 0 0 0 0 0
Joint FW 8 8 8 8 8 0 8 8 8 8 0 0 0 0 0 0 0
AH/UH-1 276 0 276 0 0 0] 276 0 276 0 0 0 0 0 0 0 0
CH-53 102 0 102 0 0 0 102 0 102 0 0 0 0 0 0 0 0
MV-22 84 0 84 84 0 0 84 0 84 0 0 0 0 0 0 0 0
Joint RW 68 0 68 0 0 0 68 0 68 0 0 0 0 0 0 0 0
EA-6B 0 17 0 0 17 0 0 17 0 17 0 0 0 0 0 0 0
KC-130 2 0 2 0 30 0 30 30 0 30 0 0 0 0 0 0 0
Joint AR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
UAS 34 34 34 34 34 0 34 34 34 34 0 0 0 0 0 0 0
Total 806 291 806 358 321 0 834 321 804 321 0 0 0 0 0 0 0
EMV Final Period (flight training days 20 and 21)

AV-8B 17 17 17 17 17 17 17 17 17 17 17 17 17 17 0 17 0
FA-18 29 29 29 29 29 29 29 29 29 29 29 29 29 29 0 29 0
F-35 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0 8 0
Joint FW 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0 8 0
AH/UH-1 60 0 60 0 0 0 60 0 60 0 0 60 0 0 0 0 0
CH-53 12 0 12 0 0 0 12 0 12 0 0 12 0 0 0 0 0
MV-22 16 0 16 16 0 0 16 0 16 0 0 16 0 0 0 0 0
Joint RW 16 0 16 0 0 0 16 0 16 0 0 16 0 0 0 0 0
EA-6B 0 2 0 0 2 0 0 2 0 2 0 0 2 0 0 0 0
KC-130 8 8 2 0 8 0 2 8 2 8 0 2 8 0 0 8 0
Joint AR 0 0 0 0 4 0 0 4 0 4 0 0 4 0 0 0 0
UAS 12 12 12 12 12 0 12 12 12 12 0 12 12 0 0 12 0
Total 186 84 180 90 88 62 180 88 180 88 62 180 88 62 0 82 0

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; FL = Flight Level; EMV = Enhanced Mojave Viper
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Table D.4-16. Estimated Single EMV Period Sortie-Operations by Airspace/Altitude Distribution - Alternative 3

Current and Estimated Future Special Use Airspace by Altitude Stratifications
R-2501 M(S)uAr}ia%i\A New Bristol Restricted Area | o cAx Restricted Area| | UTHE MOA/ATCAA
Aircraft Modification Modification Modification
(Total Sorties) | Surface Surface Surface | 14,000 Surface | 14,000 5 000to | 11000
tp not 14,000 - tp not | 14,000 - tp not tp not | FL270 - tp not tp not |FL270 - n’ot incl. tp not | FL180 -
incl. FL270 incl. FL270 incl. incl. FL400 incl. incl. FL400 11.000 incl. FL400
14,000 14,000 14,000 | FL270 14,000 | FL270 ' FL180
EMYV Work Up Period (training days 1-19; no flight activity on days 13 and 18)
AV-8B 73 73 73 73 73 73 0 73 73 0 0 73 0
FA-18 121 121 121 121 121 121 0 121 121 0 0 121 0
F-35 38 38 38 38 38 38 0 38 38 0 0 38 0
Joint FW 8 8 8 8 8 8 0 8 8 0 0 8 0
AH/UH-1 276 0 276 0 276 0 0 276 0 0 0 0 0
CH-53 102 0 102 0 102 0 0 102 0 0 0 0 0
MV-22 84 0 84 0 84 0 0 84 0 0 0 0 0
Joint RW 68 0 68 0 68 0 0 68 0 0 0 0 0
EA-6B 0 17 0 17 0 17 0 0 17 0 0 17 0
KC-130 2 0 2 0 0 30 0 2 0 0 0 0 0
Joint AR 0 0 0 0 0 0 0 0 0 0 0 0 0
UAS 42 42 42 42 42 42 0 42 42 0 0 42 0
Total 814 299 814 299 812 329 0 814 299 0 0 299 0
EMV Final Period (flight training days 20-21)

AV-8B 17 17 17 17 17 17 0 17 17 17 17 17 17
FA-18 29 29 29 29 29 29 0 29 29 29 29 29 29
F-35 8 8 8 8 8 8 0 8 8 8 8 8 8
Joint FW 8 8 8 8 8 8 0 8 8 8 8 8 8
AH/UH-1 60 0 60 0 60 0 0 60 0 0 0 0 0
CH-53 12 0 12 0 12 0 0 12 0 0 0 0 0
MV-22 16 0 16 0 16 0 0 16 0 0 0 0 0
Joint RW 16 0 16 0 16 0 0 16 0 0 0 0 0
EA-6B 0 2 0 2 0 2 0 0 2 0 2 0 2
KC-130 2 8 2 8 2 8 0 2 8 0 8 8 8
Joint AR 0 0 0 4 0 4 0 0 4 0 0 0 4
UAS 12 12 12 12 12 12 0 12 12 0 12 12 12
Total 180 84 180 88 180 88 0 180 88 62 84 82 88

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; FL = Flight Level;
EMV = Enhanced Mojave Viper
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Table D.4-17. Estimated Annual Tenant/Transient Sortie-Operations - Alternatives 1,2, 4,5, and 6

e R-2501 A
g e Proposed Restricted Area R-XXXX | Bristol MOA/ATCAA © SUMEEMES MIOAIAE V- LY DelifEaiton
Al cus and Johnson Valley MOA/ATCAA | Modification V FIOBasEI AU IO ey
Type y e Turtle MOA/ATCAA Modification
Day Eve Night Total Day Eve | Night | Total Day Eve Night Total
AV-8 426 152 30 608 426 152 30 608 - - - -
F-18 700 250 51 1,001 700 250 51 1,001 - - - -
F-35 225 80 16 321 225 80 16 321 - - - -
AH/UH-1 1,569 560 112 2,241 - - - - - - - -
CH-53 477 170 35 682 - - - - - - - -
MV-22 446 154 37 637 - - - - - - - -
EA-6B 94 34 6 134 94 34 6 134
KC-130 189 68 13 270 189 68 13 270 - - - -
UAS 281 100 20 401 281 100 20 401 - - - -
Total 4,407 1,568 320 6,295 | 1915 | 684 136 | 2,735 - - - -

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; Eve = Evening

Table D.4-18. Estimated Annual Tenant/Transient Sortie-Operations - Alternative 3

e R-2501
e Sundance MOA/ATCAA Modification
. e New Bristol Restricted Area

B RG e New CAX Restricted Area

e Turtle MOA/ATCAA Modification

Day Eve Night Total

AV-8 426 152 30 608
F-18 700 250 51 1,001
F-35 225 80 16 321
AH/UH-1 1,569 560 112 2,241
CH-53 477 170 35 682
MV-22 446 154 37 637
EA-6B 94 34 6 134
KC-130 189 68 13 270
UAS 281 100 20 401
Total 4,407 1,568 320 6,295

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX =
Combined Arms Exercise; Eve = Evening
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Table D.4-19. Estimated Annual Tenant/Transient Sortie-Operations by Aircraft/Airspace/Altitude Block - Alternatives 1,2, 4,5, and 6

Current and Estimated Future Airspace Use by Altitude Strata

Proposed Restricted Area Proposed Sundance Bristol MOA/ATCAA New CAX Corridor Turtle MOA/ATCAA
R-2501 550,904 MOAAICAL Modification MOA/ATCAA Modification
Al Johnson Valley MOA/ATCAA Modification
Lt Surface 14,000 Surface
“potindl | 14000+ oot | LG onor | FLaro-| USRS | 1c00- | SN UL | FL2ro- | tonot X7 FL2r0- | CRD | 11000 | FLIGO
INCI. INCI. INCI.
14,000 8,000 14,000 FL270 14,000 14,000 FL270 14,000 FL270 11,000

AV-8 608 608 608 608 608 0 0 0 0 608 0 0 0 0 0 0 0]
F-18 1001 1001 1001 1001 1001 0 0 0 0 1001 0 0 0 0 0 0 0
F-35 321 321 321 321 321 0 0 0 0 7 0 0 0 0 0 0 0
AH/UH-1 2241 0 2241 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CH-53 682 0 682 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MV-22 637 0 637 637 0 0 0 0 0 0 0 0 0 0 0 0 0
EA-6B 0 134 0 0 134 0 0 0 0 0 0 0 0 0 0 0 0
KC-130 14 256 14 0 256 0 0 0 0 256 0 0 0 0 0 0 0
UAS 401 401 401 401 401 0 0 0 0 401 0 0 0 0 0 0 0
Total 5905 2721 5905 2968 2721 0 0 0 0 2273 0 0 0 0 0 0 0

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; FL = Flight Level

Table D.4-20. Estimated Annual Tenant/Transient Sortie-Operations by Aircraft Type/Airspace/Altitude Block - Alternative 3

Current and Estimated Future Airspace Use by Altitude Strata
R-2501 M g%iaflt]éZA New Bristol R_estr_icted Area New CAX Restricted Area Turtle M_O_A/ATCAA
_ Modification Modification Modification
Aircraft Surface Surface Surface
tonot | 14,000 - Sﬁg{?ﬁ‘zf" 14,000- | tonot 1n4c;?(i)r(1)ctlo FL270- | tonot %146??250 FL270 - gootoleléf 1nlo(t)(|)r?ctlo FL180 -
incl. FL270 14 000' FL270 incl. FL270' FL400 incl. FL270. FL400 1 000' FL180. FL400
14,000 ' 14,000 14,000 '
AV-8 608 608 608 608 15 15 0 608 608 0 608 608 0
FA-18 1001 1001 1001 1001 18 18 0 1001 1001 0 1001 1001 0
F-35 321 321 321 321 7 7 0 321 321 0 321 321 0
AH/UH-1 2241 0 2241 0 2241 0 0 2241 0 0 2241 0 0
CH-53 682 0 682 0 682 0 0 682 0 0 682 0 0
MV-22 637 0 637 0 637 0 0 637 0 0 637 637 0
EA-6B 0 134 0 134 0 134 0 0 134 0 0 134 0
KC-130 14 256 14 256 14 256 0 14 256 0 14 256 0
UAS 401 401 401 401 401 401 0 401 401 0 401 401 0
Total 5905 2721 5905 2721 4015 831 0 5905 2721 0 5905 3358 0

Notes: MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; FL = Flight Level
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Tables D.4-21 and D.4-22 provide a summary of the daily average sorties and flight windows for the
MEB Exercise Work-up and Final activities under all alternatives. Again, flight profiles may differ
somewhat with the proposed airspace SUA and modifications proposed for each alternative. These tables
also include, for comparison, the daily average sorties and flight windows for Non-MEB tenant/transient
training and other ongoing military flight activities that would also utilize the existing and proposed
airspace throughout the year when MEB exercises are not scheduled.

Table D.4-21. Average Daily Airspace Use for MEB Exercises and Other Non-MEB
Military Flight Activities - Alternatives 1, 2, 4, 5, and 6

Airspace Unit
Proposed IT]I;)C;]pnOS%e: Proposed Proposed Proposed Proposed
Airspace Use Existing Restricted valle Sundance Bristol CAX Turtle
R-2501 Area MO Az MOA/ MOA/ MOA/ MOA/
R-XXXX ATCAA ATCAA ATCAA ATCAA ATCAA

MEB Exercise Scenario (48 days/year)

Average Daily Sorties

'MEB Work Up 74 74 74 0 74 0 0

’MEBFinal 133 133 133 133 133 133 133

3Average Daily Flight Window (hours day/night)

MEB Work Up 9/3 9/3 9/3 0 4/0 0 0

MEB Final 12/12 12/12 12/12 12/12 12/12 12/12 12/12

Non-MEB Tenant/Transient (160 days/year)

Average Daily Sorties

All Days | w1 | un | 0 I 0 | 0
3Average Daily Flight Window (hours day/night)
All Days | 11 | 11 | 11 | o | 11 | o | o

‘Other Military Flight Activities (270 days/year)

Average Daily Sorties

All Days | a9 [ 4] 49 | 7 | 25 | 7 | 7
3Average Daily Flight Window (hours day/night)

All Days | &3 | sz | a3 | a1 | 42 | o | wm
Notes:

- The Work-up phase of the MEB Exercise includes training days 1-19; however, flight activity would not occur during
training days 10 and 18. The average daily sorties calculation does not include those two training days.

2 The Final phase of the MEB Exercise includes training days 20-22; flight activity would occur during all three of these
training days.

% The daily flight window is the continuous span of time (hours) each day during which flight operations would typically
occur from start to finish. This is the duration of time the airspace would be scheduled to accommodate these operations.
Where indicated, this flight window may be divided between day (0700-2200 hrs) and night (2200-0700 hrs) operations to
fulfill night time training requirements.

4 Other military flight activities may include major training exercises and basic proficiency training and would be conducted
within the designated airspace during those periods when the twice annual MEB exercises would not be scheduled
(approximately 270 days each year).

MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise;
MEB = Marine Expeditionary Brigade
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Table D.4-22. Average Daily Airspace Use for MEB Exercises, Non-MEB Tenant/Transient
Training, and Other Military Flight Activities - Alternative 3

Airspace Unit

Airspace Use Existing spljggg;ﬁ Proposed Bristol Proposed CAX Proposed Turtle
R-2501 MOA/ATCAA Restricted Area | Restricted Area MOA/ATCAA

MEB Exercise Scenario (48 days/yeal

=
N—

Average Daily Sorties

'MEB Work Up 74 74 74 74 74
’MEB Final 133 133 133 133 133
Average Daily Flight Window (hours day/night)

MEB Work Up 9/3 9/3 9/3 9/3 9/3
MEB Final 12/12 12/12 12/12 12/12 12/12

Non-MEB Tenant/Transient (160 days/year)

Average Daily Sorties

All Days | 14/7 | 1417 | 14/7 | 1417 | 14/7
3Average Daily Flight Window (hours day/night)
All Days | 10/1 | 10/1 | 10/1 | 10/1 | 10/1

“Other Military Flight Activities (270 days/year)

Average Daily Sorties

All Days | 49 | 49 | 49 | 49 | 49
SAverage Daily Flight Window (hours day/night)

All Days | 8/3 | 5/2 | 712 | 6/2 | 5/2
Notes:

. The Work-up phase of the MEB Exercise includes training days 1-19; however, flight activity would not occur during
training days 10 and 18. The average daily sorties calculation does not include those two training days.

% The Final phase of the MEB Exercise includes training days 20-22; flight activity would occur during all three of these
training days.

% The daily flight window is the continuous span of time (hours) each day during which flight operations would typically occur
from start to finish. This is the duration of time the airspace would be scheduled to accommodate these operations. Where
indicated, this flight window may be divided between day (0700-2200 hrs) and night (2200-0700 hrs) operations to fulfill night
time training requirements.

4 Other military flight activities may include major training exercises and basic proficiency training and would be conducted
within the designated airspace during those periods when the twice annual MEB exercises would not be scheduled
(approximately 270 days each year).

MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise;

MEB = Marine Expeditionary Brigade
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D.5 Projected Airspace Use (Flight Windows — Estimated Hours of Use)

The MAGTF G-3 Western and Eastern Analyses provide an estimate of the daily and annual flight
windows for each of the airspace areas and altitude blocks that would be used for the MEB, EMV and
other military training activities throughout the year. Each daily flight window is considered to be the
period of time that airspace is in use from the start until completion of all flight activities conducted
within that airspace. The duration of the flight windows will vary on a daily basis, depending on the
nature of the exercise and associated flight activities and number of aircraft participating in those daily
activities. Flight windows would typically range between 8-15 hours daily during the Exercise Work-up
phase and would extend over a 24 hour period during the final exercise (Final) phase such as occurs
during the last three days of the MEB Exercise.

Tables D.5-1 and D.5-2 summarize the annual cumulative hours of airspace use for the two annual MEB
and eight annual EMV exercises, and all other tenant/transient training and other military activities that
are conducted throughout a one year period. The total for the other military training activities is based on
the difference between the total MEB Exercise and EMV hours and the overall Combat Center total
annual hours.

D.5-1. Cumulative Flight Windows (Hours of Use) for Alternatives 1,2, 4, 5, and 6

Tenant/Transient
MEB Exercise EMV and other Total
Airspace Unit Altitude Block Total Annual Total Annual | Military Training Annual
Hours Hours Total Annual Hours
Hours
R-2501 Surface -13,000 MSL 552 2,016 811 4,110
14,000 - FL270 552 2,016 811 4,110
Restricted Area | Surface — 7,000 MSL 456 2,016 1,295 3,767
R-XXXX 8,000 -13,000 MSL 456 1,632 743 3,618
(Alt 2 Partial 14,000 - FL270 456 1,632 644 3,450
Restricted Area) | FL270 — 400 24 64 8 96
Johnson Valley | Surface — 7,000 MSL 456 2,016 1,295 3,767
MOA/ATCAA | 8,000 -13,000 MSL 456 1,632 743 3,618
(Alt 2 Partial 14,000 - FL270 456 1,632 644 3,450
MOA/ATCAA) | FL270 — 400 24 64 8 96
Extended 1,500 AGL — 13,000 MSL 144 320 0 464
Sundance
MOA/ATCAA | 14,000 - FL270 144 416 8 568
Expanded Surface — 13,000 MSL 144 576 0 720
Bristol 14,000 - FL270 240 1,168 635 2,235
MOA/ATCAA | FL270 — FL400 24 64 0 88
CAX Corridor Surface — 13,000 MSL 144 192 0 336
MOA/ATCAA | 14,000 - FL270 144 384 0 528
FL270 — FL400 24 64 0 88
Turtle 3,000 AGL - 10,000 MSL 0 0 0 0
MOA/ATCAA | 11,000 MSL - FL180 144 384 0 528
FL180 - FL270 0 0 0 0
Total 5,040 18,288 7,645 35,638

Notes: MEB = Marine Expeditionary Brigade; EMV = Enhanced Mojave Viper; MSL = mean sea level; FL = Flight Level;

MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined Arms Exercise; AGL =
above ground level
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Table D.5-2. Cumulative Flight Windows (Hours of Use) for Alternatives 3

MEI? EMV Tenant/Traps_ient
Exercise Total and other Military Total
Airspace Unit Altitude Block Total Training Annual
Annual CTIUE] Total Annual Hours
Hours
Hours Hours

R-2501 Surface -13,000 MSL 552 2,016 1,552 4,120

14,000 - FL270 552 2,016 1,499 4,067
Partial 1,500 AGL - 13,000 MSL 412 1,088 1,216 2,716
Expanded
Sundance 14,000 - FL270 332 896 1,112 2,340
MOA/ATCAA
Expanded Surface — 13,000 MSL 552 1,344 1,512 3,408
Bristol 14,000 - FL270 552 1,680 1,491 3,723
MOA/ATCAA FL270 — FL400 24 0 8 32
CAX Caorridor Surface — 13,000 MSL 536 960 1,546 3,042
MOA/ATCAA 14,000 — FL270 536 960 1,665 3,161

FL270 — FL400 16 32 8 56
Turtle 3,000 AGL — 10,000 MSL 440 384 1,610 2,434
MOA/ATCAA 11,000 MSL - FL180 252 736 1,530 2,518

FL180 - FL270 8 32 0 40
Total 4,764 12,144 14,749 31,657

Notes: MEB = Marine Expeditionary Brigade; EMV = Enhanced Mojave Viper; MSL = mean sea level; FL = Flight Level; AGL
= above ground level; MOA = Military Operations Area; ATCAA = Air Traffic Control Assigned Airspace; CAX = Combined
Arms Exercise

D-25



Appendix D — Airspace Management

[This Page Intentionally Left Blank]

D-26



APPENDIX E
MEB EXERCISE VEHICLES, AIRCRAFT, AND WEAPONS




[This Page Intentionally Left Blank]



Appendix E — MEB Exercise Vehicles, Aircraft, and Weapons

Combat Vehicles

Medium Tactical VVehicle Replacement

(MTVR)

e Six-wheel drive all-terrain vehicles

e Engine: Turbocharged 6-cylinder diesel,
425 horsepower

e Maximum Speed: 65 miles per hour

e Maximum Range: 300 miles

o Dimensions: Length 26.2 feet, Width 8.2
feet

e Combat Weight: 32,500 pounds

High Mobility Multipurpose Wheeled Vehicle
(HMMWV)

o Light military truck

e Engine: Diesel, 8-cylinder, 6.5 liter,
Naturally Aspirated, 150 horsepower at
3600 revolutions per minute

e Maximum Speed: 55 miles per hour
(Governed at gross weight)

e Range: 275 - 337 miles

e Dimensions: Length 15 to 17 feet, Width
7 feet

e Weight: 7,700 to 9,280 pounds

Logistics Vehicle System (LVS)

e Modular assortment of eight-wheel drive
all-terrain vehicles

e Engine: Turbocharged Detroit Diesel V8
(8V92TA)

e Maximum Speed: 57 miles per hour

e Maximum Range: 300 miles

e Dimensions: Length 38 feet, Width 8 feet

e Curb Weight: 40,300 pounds

e Payload Capacity: 20,000 to 46,000
pounds
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Internally Transportable Vehicle (ITV)

e 4-wheeled vehicle designed to fit inside
and be transported by the MV-22 Osprey

e Engine: 4-cylinder gasoline; 71
horsepower at 2,500 revolutions per
minute

e Maximum Speed: 60 miles per hour

o Dimensions: Length 11 feet, Width 5.3
feet

o Weight: 4,000 pounds (plus 2,000-pound
payload capacity)

Source: www.marinecorpstimes.com 2009.

M60A1 Bridge Vehicle

e Armored vehicle used for launching and
retrieving a 60-foot scissors-type bridge

e Engine: 12-cylinder diesel AVOS-1790-
20

e Maximum Speed: 30 miles per hour

o Maximum Range: 290 miles

e Dimensions: Length 32 feet, Width 13.1
feet

e Combat Weight: 56.6 tons

Amphibious Assault Vehicle (AAV)

o Fully tracked amphibious landing vehicle

e Engine: Cummings VT400, 4 Cycle,
8-cylinder, 90’Vee, Water Cooled,
Turbocharged, Multifuel

e Maximum Speed: Land 45 miles per
hour, Water 8.2 miles per hour

e Maximum Range: 300 miles

e Dimensions: Length 26.7 feet, Width
10.7 feet

¢ Combat Weight: 60,758 pounds
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Light Armored Vehicle (LAV)

Eight-wheeled amphibious armored
personnel carrier

Variants: LAV with TOW system; LAV-
C2/L/R; LAV-25; LAV-M

Engine: 275 horsepower Detroit Diesel
6V53T

Maximum Speed: 62 miles per hour
Maximum Range: 410 miles
Dimensions: Length 21.2 feet, Width 8.2
feet

Combat Weight: 28,200 pounds

M88A2 HERCULES Recovery Vehicle

Recovery vehicle for main battle tanks
Engine: 12-cylinder diesel 750
horsepower at 2400 revolutions per
minute

Maximum Speed: 30 miles per hour
Maximum Range: 300 miles

Dimensions: Length 29.3 feet, Width 11.3
feet

Combat Weight: 70 tons

High Mobility Artillery Rocket System

(HIMARS)

Mobile launcher attached to a 5-ton
medium tactical vehicles (FMTV) truck
chassis

Engine: 6-cylinder diesel 280 horsepower
at 2600 revolutions per minute

Maximum Speed: 53 miles per hour
Maximum Range: 300 miles

Dimensions: Length 23 feet, Width 8 feet
Weight: 24,000 pounds

Source: www.globalsecurity.org 2009.
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Abrams M1A1 Main Battle Tank

o Well armed, heavily armored, and highly
mobile tank designed for modern armored
ground warfare

e Engine: AGT-1500 turbine engine,
1500 horsepower

e Maximum Speed: 42 miles per hour
(Governed)

e Maximum Range: 275 miles

e Dimensions: Length (Gun Forward)

32 feet, Width 12 feet
e Combat Weight: 68 tons

Aircraft

AV-8B Harrier

e  Subsonic attack aircraft

e Engine: single Pegasus turbofan engine
with two intakes and four vectorable
nozzles

e Maximum Speed: .89 Mach (662 miles
per hour) at sea level

e Range: 1,200 nautical miles

e Dimensions: Wingspan 30 feet 4 inches,
Length: 46 feet 4 inches

e Loaded Weight: 22,950 pounds

F/A-18 Hornet

e Carrier-capable multi-role fighter jet

e Engine: Two General Electric F404-GE-
400 (or 402) turbofans 3 :

e Maximum Speed: Mach 1.8 (1,190 miles N |
per hour) at 40,000 feet

e Combat Radius: 290 nautical miles on
hi-lo-lo-hi mission

o Dimensions: Wingspan 40 feet, Length
56 feet

e Loaded Weight: 37,150 pounds
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MV-22

o Vertical takeoff and landing tiltrotor
aircraft

e Engine: Two AE1107C Rolls-Royce
Allison, 6,150 shaft horsepower (4,586
Kilowatts)

o Maximum Speed: 305 knots

¢ Maximum Range: 879 nautical miles

o Dimensions: Length 57 feet 4 inches,
Width with rotors 84 feet 7 inches

o Maximum Takeoff Weight: 60,500
pounds

KC-130

e In-flight refueling and tactical transport
aircraft

e Engine: Four Allison T56-A-16; 4,910
shaft horsepower per engine

e Maximum Speed: 315 knots

e Maximum Range: 1,000 nautical mile
radius with 45,000 pounds of fuel; 2,875
nautical miles with 38,258 pounds of
cargo

e Dimensions: Wingspan 132 feet 7 inches,
length 97 feet 9 inches

e Operating Weight: 83,300 pounds

RO-4 Global Hawk (Tier 11)

e Unmanned aerial vehicle

e Engine: One Allison Rolls-Royce
AE3007h turbofan engine

e Cruise Speed: 404 miles per hour

e Endurance: 36 hours

e Dimensions: Wingspan 116 feet 2 inches,
Length 44 feet 5 inches

e Weight: 22,900 pounds

Source: www.globalsecurity.org 2009.
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EA-6B Prowler

e Electronic Warfare Aircraft

e Engine: Two Pratt & Whitney J52-P408
turbofan engines

e Maximum Speed: .99 mach

¢ Maximum Range: 850 nautical miles
(combat configuration)

e Dimensions: Wingspan 53 feet, Length
59 feet

e Maximum Weight: 61,500 pounds

AH-1 Cobra

e Attack helicopter

e Engine: Two General Electric T700-GE-
401 Turboshaft engines (1,690
horsepower each)

e Maximum Speed: 170 knots (195 miles
per hour)

e Range: 317 nautical miles

e Dimensions: Rotor diameter 48 feet,
Length overall (rotors turning) 58 feet

o Maximum Takeoff Weight: 14,700
pounds

UH-1 Huey

o  Utility helicopter

e Engine: Pratt and Whitney T400-CP-400

e Speed: 121 knots at sea level

e Range: 172 nautical miles

e Dimensions: Rotor Diameter 48 feet,
Length 57.3 feet

o Maximum Takeoff Weight: 10,500
pounds

Source: www.globalsecurity.org 2009.
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CH-53E

o Heavy-lift transport helicopter

e Engine: Three T64-GE-416 turboshaft
engines, 4,380 shaft horsepower (3,270
kilowatts) each

e Maximum Speed: 170 knots

e Maximum Range: 540 nautical miles

e Dimensions: Rotor Diameter 79 feet,
Length 99 feet 5 inches

o Maximum Takeoff Weight: 73,500 pounds

Combat Engineer Support Vehicles

Medium Crawler Tractor (MCT)

e Used in combat and combat support

e Engine: 200 horsepower, turbocharged 6-
cylinder diesel

o Weight: 40,000 pounds

e 128-to 168-inch blade

Source: John Deere (www.deere.com) 2009.

Assault Breacher Vehicle

e Atracked, armored engineer vehicle
(M1AL1 chassis) specifically designed
for conducting in-stride breaching of
minefields and complex obstacles

o Engine: AGT-1500 turbine engine,
1500 horsepower

e Maximum Speed: 42 miles per hour
(Governed)

o Maximum Range: 275 miles

e Dimensions: Length (Gun Forward)
32 feet Width 12 feet

e Combat Weight: 63 tons
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Combat Excavator (John Deere 200LC)

e Engine: John Deere 6068 H; 159
horsepower, 6-cylinder diesel

e Transport Length: 31.25 feet

e Transport width: 10.5 feet

o Weight: 49,940 pounds

e Bucket Capacity: 0.52 to 1.43 cubic yards

Grader (CAT 120H)

e Engine: CAT 3126B; 125 to 140 net
horsepower 6-cylinder diesel

o Weight: 27,880 pounds

o Blade width: 12 feet

Tractor, Rubber Tired, Articulated Steering,
Multipurpose Vehicles (TRAM)

o 4-wheel drive loader

e Engine: John Deere 6076A; 185
horsepower at 2,200 revolutions per
minute, 6-cylinder diesel

e Maximum Speed: 26 miles per hour

o Dimensions: Length 27 feet, Width 9 feet

e Weight: 35,000 pounds
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D7 Bulldozer

Primary earthmover for construction of
survivability positions and antitank
ditches

Engine: 200 horsepower Cat 3306T diesel
Speed: 6 miles per hour

Dimensions: Length 22 feet 9 inches,
Width 12 feet

Weight: 50,000 pounds

Armored Backhoe

Specifications not found

Extended Boom Forklift

Four-wheel drive, rubber-tired forklift
Optimal lifting range of 4,000 to 11,000
pounds

Maximum Speed: 35 miles per hour
Maximum Range: 425 miles
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Light Capacity Rough Terrain Truck Forklift
(LRTF)

e Telescopic boom, 4-wheel drive, crab and
circle steering modes

e Engine: B2566 diesel

e Dimensions: Length 19 feet, Width
6.7 feet, Height 7.4 feet

o Weight: 13,450 pounds

e Loads up to 50,070 pounds

Weapons

155-millimeter Howitzer

o Towed artillery piece

o Weight: 15,760 pounds (M-198)

e 4 rounds per minute.

e Firing Range: The maximum range is
18,100 meters when firing standard
95-pound M107 HE and M864 DPICM
projectiles, and 30,000 meters when firing
97-pound M549 RAP rounds.

M58 Linear Demolition Charge (LDC)

e System includes the MK 155 MOD 0/1
hydraulically elevated launch rail and
container frame mounted to a M353 trailer
chassis

e Provides responsive, explosive
minefield/obstacle clearing capability

e Clears an 8 meter x 100 meter lane when
detonated
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Javelin

e “Fire and forget” shoulder fired, antitank
missile.

e Disposable launch tube

e Range: 2,000 meters (maximum); 75
meters (minimum)

o Weight: 45.5 pounds (launcher and
missile)

e Length: 3.5 feet

Rocket Launcher

e Shoulder-Launched Multipurpose Assault
Weapon (SMAW)

e Functions to destroy bunkers and other
fortifications during assault operations.

e Range: 500 meters (tank sized target);
250 meters (1x2 meter target)

o Weight: 30.5 pounds (ready-to-fire); 16.6
pounds (launcher)

e Length: 54 inches (ready-to-fire);
29.9 inches (launchern)t

TOW Launcher

e Tube-launched, Optically-tracked, Wire
command-link guided (TOW)

e Can be mounted on several types of
vehicles or tri-pod mounted.

e Disposable launch tube

e Range: 3,750 meters (maximum); 65
meters (minimum)

e Weight: 47.1 pounds (missile);
204.6 pounds (launcher)

e Length: 3.8 feet

Source: www.army.mil 2009.

Notes: TOW mounted on LAV.
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.50 Caliber Machine Gun

e Heavy machine gun

e Can be mounted on several types of
vehicles or tri-pod mounted.

o Belt-fed ammunition

o Weight: 83.8 pounds (gun);
127.9 pounds (with tripod)

e Length: 65 inches

M240B Machine Gun

e Medium machine gun

e Can be used by ground forces or mounted
on several types of vehicles.

o Fed from disintegrating belts; uses
7.62 millimeter cartridge.

o Weight: 27.6 pounds

e Length: 49 inches

MK-19 Grenade Launcher

o Belt-fed automatic 40 millimeter grenade
launcher

e Vehicle or tripod mounted.

e Weight: 72.5 pounds

o Length: 43.1 inches
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60 millimeter Mortar (M224)

e Lightweight Mortar

e Smooth bore, muzzle loading, high-angle-
of-fire weapon.

e Weight: 46.5 pounds

e Length: 40 inches

¢ Range: 3,500 meters (maximum
effective); 70 meters (minimum)

81 millimeter Mortar (M252)

o  Medium weight Mortar

e Smooth bore, muzzle loading, high-angle-
of-fire weapon.

e Weight: 91 pounds

e Length: 50 inches

e Range: 5,935 meters (maximum
effective); 83 meters (minimum)

120 millimeter Mortar (M120)

o  Medium weight Mortar

e Smooth bore, muzzle loading, high-angle-
of-fire weapon.

e Weight: 91 pounds

e Length: 50 inches

¢ Range: 5,935 meters (maximum
effective); 83 meters (minimum)
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Appendix F - Representative Ammunition Identification and Hazard Information

This appendix provides representative ammunition identification and hazard information for munitions
used for training at Marine Corps Air Ground Combat Center at Twentynine Palms, CA (Combat Center).
The exact type, platform, nomenclature (e.g., Cartridges 75 millimeter [mm], 81mm Mortar, 81mm High
Explosive [HE] M821), whether the device is dud-producing (yes/no), photograph, description of use, and
hazards are listed for each. When an item of ammunition is “fired” and fails to function properly, it is
referred to as a “dud.” It usually remains on the range where it may be found. A “non-dud producing”
item of ammunition, a “No” in the column, either presents no residual explosive hazard — such as a solid
rifle projectile, or the procedures for its use cause the operator to resolve any “dud” condition and remove
or eliminate any hazard that may be presented. Procedures for use of explosive demolition charges,
Bangalore torpedoes, hand grenades, etc., prescribe a process to eliminate the hazard if they fail to
function. Live-fire training allows for dud and non-dud producing munitions use in any exclusive
military use area. Only non-dud producing munitions would be fired in the Restricted Public Access
Areas.

Hazard Information is defined as follows:
Anti-disturbance — Fuze may detonate the item if it detects vibration, movement, etc.

Clockwork/Mechanical Time — Item is functioned by a clock mechanism. If a dud, the clockwork may
be jammed. Jarring, striking, or moving the item may start the clock and cause the item to function.

Cocked striker — The item contains a spring loaded firing pin. If a dud, the firing pin may be jammed.
Jarring, striking, or moving the item may cause it to function.

Ejection — The item contains a charge that, when functioned, ejects various smaller components from the
item case that may cause injury if they strike a person.

Electrical — Item contains a source of electricity.
Electromagnetic Radiation (EMR) — Radio waves, lightning, etc. may cause the item to function.
Fire — Exposure to flame or high heat may cause the propellant or explosive to burn or detonate.

Fragmentation — Functioning of the item produces pieces of metal moving away from the item location
at extremely high velocity in all directions, just as fast or “faster than a speeding bullet.”

High Explosive (HE) — Item contains a material that may detonate and produce blast overpressure,
secondary results of a detonation include intense heat and fragmentation.

High Pressure (Accumulator) — Item contains a pressure vessel that may contain liquid or gas under
high pressure.

Impact — Striking the item on or in the vicinity of the primer may cause it to function.
Incendiary — Item contains a material that, if ignited, burns with intense heat and bright flame.

Intense Light — Item is an illumination round, the light from which may cause temporary or permanent
eye damage.

Jet — Item contains a shaped charge that forms a “jet” of molten metal when it functions that can travel a
significant distance.

Lucky (Piezoelectric) — Fuze of the item contains a crystal that when struck generates an electric charge
that functions the item. Jarring, striking, or moving the item may cause the item to function. Changes in
temperature can also cause the item to function.
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Magnetic — Fuze may detonate the item if movement of magnetic material in the vicinity of the item is
detected.

Mechanical — Item contains springs, etc., that are designed to move part of the item. Functioning may
result in injury to personnel in close proximity.

Missile — Item contains a “rocket” motor that, if ignited, may project it forward at high velocity.
Movement — Physically moving or striking the item may cause it to function.
Projection — Item contains a motor that, if functioned, may cause it to become a projectile.

Proximity (Variable Time [VT]) — Item fuze includes a sensor designed to detect the ground and
detonate the munition a distance above it. In a dud, if the fuze is still functioning, it could detect an
approaching animal or person as the ground and detonate the item.

Shock — Dropping or striking the item may cause it to function.

Smoke — Item produces a thick smoke, that may be white or colored, that may result in respiratory issues
if inhaled for long periods. It also reduces visibility in the area.

Static — The discharge of static electricity may cause the item to function.

Red Phosphorus (RP) - Item contains white phosphorus that burns with intense heat and bright light
when exposed to air (oxygen).

Wait Time — Item remains active for a period of time after it is functioned, usually due to the presence of
a battery. Item may function until battery power is interrupted or drained down.

White Phosphorus (WP) — Item contains white phosphorus that burns with intense heat and bright light
when exposed to air (oxygen).
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Cartridge, 5.56mm

Representative Weapon Platform, Department of Defense lIdentification Code (DODIC), and
Nomenclature:

Platform DODIC Nomenclature

M16A2 Rifle A059 Cartridge, 5.56mm Ball M855 Clipped

M16A2 Rifle A063 Cartridge, 5.56mm Tracer M856

SAW A064 Cartridge, 5.56mm 4 Ball M855/1 Tracer M856 Linked
Appearance:

M855 and M856 cartridges linked for use with Squad Automatic Weapon (SAW)
Description:

M855 North Atlantic Treaty Organization (NATO) 5.56mm ball cartridge: While the cartridge was
designed to be fired from the newer, heavy barreled M-16A2 assault rifle and M-4 carbine, it may be fired
out of older M-16 models without severe degradation of accuracy. The M855 can be identified by its
green painted tip.

M856 NATO 5.56mm tracer cartridge: Introduced with the M855, the M856 is the tracer variant of the
M855. The M856 can be identified by its orange painted tip.

L_' — 5 —'-i —T 1% _._._;
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ORANGE AR s848 -
CARTRIDGE, 5.56 MM, TRACER CARTRIDGE, 5.56MM, BALL, M855

Hazards:

Cartridge, 5.56mm

Fire
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Cartridge, 7.62mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC Nomenclature
M240G Machine Gun Al3l Cartridge, 7.62mm 4 Ball M80/1 Tracer M62 Linked
GAU 2B/A Mini-gun Al165 Cartridge, 7.62mm 4 Ball M80/1 Tracer M62 Linked
Appearance:
M80 7.62MM Ball cartridge M80 and M62 cartridges linked for use with M240G
Description:

M80 NATO 7.62mm ball cartridge: The M80 is the standard 7.62mm ball cartridge. The M80 can be
identified by its unpainted (copper) tip.

M62 NATO 7.62mm ball/tracer cartridge: The M62 is the tracer variant of the M80. It is, in all
respects, identical to the M80. The M62 can be identified by its orange painted tip.

The standard ammunition mix for machine gun use (M-60) is four ball (M80) cartridges followed by one
tracer (M62). Some mini-gun ammunition is loaded with low light level tracer ammunition.

RED
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Hazards:

Cartridge, 7.62mm

Fire
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Cartridge, Caliber .50

Representative Weapon Platform, DODIC, and Nomenclature

Platform DODIC Nomenclature
Cal .50 Machine Gun Ab57 Cartridge, Caliber .50 4 Ball M2/1 Tracer M10
OH-58 Helicopter A576 Cartridge, Caliber .50 4 Armor Piercing Incendiary (API)/1

Armor Piercing Incendiary Tracer (API-T) Cartridge Linked

Appearance:

Various .50 Caliber cartridges

Description:
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Cartridge, Caliber .50 4 Armor Piercing Incendiary

The caliber .50 cartridge consists of a cartridge case, primer, propelling charge, and the bullet. The term
bullet refers only to the small-arms projectile. There are eight types of ammunition issued for use in the

caliber .50 machine gun.

The tips of the various rounds are color-coded to indicate their type. The

ammunition is linked with the M2 or M9 metallic links for use in the machine gun.

Hazards:

Cartridge, Caliber 0.50

Fire
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Cartridge, 20mm Aircraft Linked

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Aircraft Cartridge, 20mm Aircraft Linked
Appearance:

Description:

M55A2 Target-practice. The M55A2 TP ammunition is used for gunnery training and test firing in lieu
of the service round. It has a hollow cavity projectile body without a fuze (inert). The nose of the round
is constructed of aluminum and is swaged to the projectile body.

M220 Target-practice. Except for the addition of a tracer element, the M220 TP-T is very similar
physically and ballistically to the M55A2. Tracer burnout usually occurs at a range of approximately
1,500 meters (£ 100 meters).

M56A3/A4 High-explosive incendiary (HEI). Functioning with both explosive and incendiary effect,
the M56A3/A4 HEI is intended for use against ground targets, including lightly armored vehicles. This
thin-walled steel projectile can produce casualties to exposed personnel within a = 2 meter radius. It has a
base plate which prevents ignition of the incendiary mixture by propellant gases. The M56A3/A4 is
assembled with a single-action M503A3 point-detonating fuze. The explosive charge is 165 grains (.37
ounces); the incendiary charge is 20 grains. The HE mix and the incendiary mix are combined into one
pellet in the A3 HEI. To improve the fire-start capability of the A4, the incendiary pellet is inserted into
the projectile and then the HE pellet is added.

M242/M242A1 HEI-tracer. Except for the addition of a tracer element, the M242/M242A1 HEI-T is
basically the same structurally and functionally as the M56A3/A4.
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M53 Armor-piercing incendiary. The M53 API is intended for use against lightly armored targets. It
functions with a combined incendiary and has a penetrating effect. The body of the projectile is
constructed of solid steel; the nose is constructed of an aluminum alloy. The explosive charge is 65
grains (.14 ounce).

M246/M246A1 HEI with tracer and self-destruct feature. The M246/M246A1 HEI-T-SD is intended
for use against aerial targets. It has an HEI charge, a self-destruct relay charge, and a tracer element. It is
assembled with an M503A3 point detonating fuze. The tracer burns for about 5 seconds whereupon the
relay charge ignites and detonates the HEI charge low order. If impact with the target occurs before self-
destructing, the PD fuze causes the HEI charge to detonate high order. The M246 has the HE and
incendiary mix combined as one pellet; the M264A1 has the HE and incendiary charge loaded as separate
pellets.

M51A2/XM254 Dummy. The M51A2 is an inert round of solid metal construction and is used for non-
firing system loading and system checkout. The XM254 is constructed of plastic, which reduces wear on
gun components

Hazards:

Cartridge, 20mm Aircraft Linked

High Explosive (HE)

Incendiary

Fragmentation

Fire
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Cartridge, 25mm Aircraft Linked

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Aircraft Cartridge, 25mm Aircraft Linked
Appearance:
CASE, CARTRIDGE TUNGSTEN CORE,
TRACER SUBPROJECTILE
PRIMER |
NOSE CAP
:’%
BASE WINDSCREEN
PROJECTILE
ASSEMBLY
Figure 2-8. M791 APDS-T.
Description:

The 25x137mm caliber/.98425 inch is one of the standard sizes of cannon and autocannon ammunition
for NATO forces. The round itself has a length of approximately 223 mm (8.6 inches). The 25mm round
can be used in both an anti-materiel and anti-personnel fashion. When operating in an infantry mode, a
25mm weapon armed with HE rounds can effectively kill large numbers of opposing troops either in the
open or in light fortifications. When operating in an anti-materiel mode, a 25mm weapon armed with AP
rounds can disable many aircraft and vehicles, including some main battle tanks.

The United States (U.S.) military uses 25mm weapons in their AV-8B Harrier, AC-130 gunship, M2
Bradley, LAV-25, F-35 Lightning Il, and as a standard ship-based munition in the MK-38 autocannon.

Hazards:

Cartridge, 25mm Aircraft Linked

High Explosive (HE)

Incendiary

Fragmentation

Fire
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Cartridge, 25mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Bushmaster Cannon A976 Cartridge, 25mm Target Practice Tracer (TPT) M793 Linked
Appearance:

CARTRIDGE, 25MM, TARGET PRACTICE-TRACER, M793
Description:

The cartridge case contains an M115 primer. The 25-MM, TP-T, M793 is a spin stabilized target practice
round with a tracer. The projectile is blue with white markings. The cartridge case is olive drab with
black markings.

STIDL ROTATRG
BAND TF FROJECTILE
[

MUy PRMEA STEEL CARTAIDGE
Case

Hazards:

Cartridge, 25mm, M793

Smoke/Incendiary

Fire
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Cartridge, 40mm

Representative Weapon Platforms, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

M203 Grenade Launcher B519 Cartridge, 40mm Target Practice (TP) M781

M203 Grenade Launcher B535 Cartridge, 40mm Illumination White Star Parachute M583
MK-19 Grenade Launcher B576 Cartridge, 40mm Target Practice (TP) M385A1 Linked

Appearance:

40MM TP M781 and Various 40MM Signal 40MM TP M781 Dud 40MM TP M385 Dud
M385A1 and Illumination
Cartridges

Description:

The M203 grenade launcher uses several fixed-type, low-velocity 40mm rounds. The M203 fires HE,
illuminating, signaling, CS, and training ammunition. All M203 grenade launcher rounds are fixed
rounds.

The M781 TP round is blue zinc or aluminum with white markings. It is used for practice and produces a
yellow or orange signature on impact.

The M583 illumination round is white with black markings. It is used for illumination and signals and is
lighter and more accurate than comparable hand-held signal rounds. The parachute attached to the round
deploys upon ejection to lower the candle at 7 feet per second. The candle burns for about 40 seconds.

The MK-19 fires six types of cartridges: M4301/M430A1 HE dual-purpose grenades, M383 HE grenade,
M385A1/M918 training practice, and M922/M922A1 dummy rounds. The M385A1 is an inert round
with a propellant charge.

Hazards:
M781 Hazard M583 Hazards M385 Hazard
None Ejection None
Explosive (HE)
Fire

Smoke/Incendiary
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Cartridge, 60mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
60mm Mortar B630 | Cartridge, 60mm Smoke WP M302/E1/A1/A2
60mm Mortar B643 Cartridge, 60mm HE M888
60mm Mortar B647 Cartridge, 60mm Illlumination M721
60MM M888 60MM M302 Dud Round

Expended 60MM M721
Description:

Mortar ammunition is considered semi-fixed because the propelling charge is adjustable. On 60mm
rounds, bags of granular or horseshoe-shaped propellant are attached to the fins or boom. All 60mm
mortar rounds, except training rounds, have three major components - a fuze, body, and tail fin with
propulsion system assembly.

The M302 projectile contains a WP filler to produce screening or spotting smoke. Currently,
manufactured projectiles have a light-green body with one yellow band below the gas-check bands;
identification markings appear in light red. Projectiles of earlier manufacture have a gray body, with one
yellow band and yellow markings. The fins are unpainted aluminum.

The M888 projectile contains a HE charge; the body is painted olive drab green with yellow markings.

The M721 projectile contains a base-ejected, parachute-suspended illuminant charge. The cartridge is
painted white, except for the fin assembly which is unpainted aluminum. Nomenclature and
manufacturing data are stenciled in black.

Hazards
M302 White Phosphorous M888 High Explosive M721 Illumination
Explosive (HE) EMR Cocked-Striker
Fragmentation Explosive (HE) Ejection
Movement Fragmentation Explosive (HE)
White Phosphorus (WP) Movement Fire
Proximity (VT) Fragmentation
Static Smoke/Incendiary
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Cartridge, 120mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Tank, M1A1 Abrams C784 Cartridge, 120mm Target Practice Tracer (TPT) M831.A1/E2
Tank, M1A1 Abrams C785 Cartridge, 120mm Target Practice Cone Stabilized Discarding
SABOT (TPCSDS) M865
Appearance:
M831 TP-T M865 TPCSDS
Description:

The M831A1 is an Army TP-T projectile fired from smoothbore guns. The M831A1 projectile is similar
in appearance to the M831 projectile except for the fins being replaced by a stabilizer. The M831 and
M831A1 are electrically-primed cartridges containing TP-T projectiles. The fin and boom on the M831
have been replaced by a stabilizer with six equally spaced slots on the M831A1, which spins the projectile
in flight. The TP-T projectiles do not contain main charge explosives or fuzing. The projectile is painted
blue with nomenclature markings in white. The M831A1 has three forward-pointing arrows stamped 120
degrees apart in the spike and four forward-pointing arrows stenciled 90 degrees apart on the white
obturator band. The M831A1 bourrelet is not segmented.

The 120mm M865 Target Practice, Cone Stabilized, Discarding Sabot - Tracer (TPCSDS-T) cartridge
may be found in the field with either the cone with holes or slotted cone. This is a gun fired, target
practice projectile. The projectile is painted blue with white markings. The cone is unpainted. The sabot
is aluminum and the core (penetrator) is steel.

Hazards:
M831 TP-T M865 TPCSDS-T
Smoke/Incendiary Smoke/Incendiary
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Cartridge, 81mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
81mm Mortar C868 Cartridge, 81mm HE M821
81mm Mortar C870 Cartridge, 81lmm Smoke RP M819
81mm Mortar C871 Cartridge, 81mm Illumination M853/A1
Appearance:
81MM HE Dud Round M821 HE M819 RP M853 Illum
Description:

The M821A2 and M821A1 HE Cartridges are designed for use with the M252 81mm Mortar System and
are used against personnel, bunker, and light materiel targets. The high fragmentation steel projectile is
loaded with Composition B explosive. The bodies are painted olive drab with yellow markings.

The M819 is a fin-stabilized, base-ejecting, mortar-fired projectile used to provide screening smoke. The
body and tail cone are painted light green. The body has a stenciled brown band and black markings.
The boom and fins are unpainted aluminum.

The M853 is a fin-stabilized projectile containing a base-ejected, parachute-suspended illuminating
charge. The body and tail cone are painted white. The ignition cartridge housing and fins are unpainted
aluminum. Nomenclature, lot number, and date of manufacture are stenciled in black. A warning notice
appears in red on the body of the projectile.

Hazards:
M819 Smoke RP M821 HE M853 Illumination
Cocked-Striker Electromagnetic Radiation (EMR) Cocked-Striker
Ejection Explosive (HE) Ejection
Explosive (HE) Fragmentation Explosive (HE)
Fragmentation Movement Fire
Smoke/Incendiary Proximity (VT) Fragmentation
Static Electricity Smoke/Incendiary
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Appendix F - Representative Ammunition Identification and Hazard Information

Cartridge and Launcher, 84mm M136 AT4

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Marine C995 | Cartridge and Launcher, 84mm M136 AT4
Appearance:

84MM M136 Rocket
Description:

The M136 AT4 is a recoilless rifle used primarily by Infantry Forces for engagement and defeat of light
armor. The recoilless rifle design permits accurate delivery of an 84mm HE Anti-Armor (HEAA)
warhead, with negligible recoil. The M136 AT4 is a lightweight, self-contained, anti-armor weapon
consisting of a free-flight, fin-stabilized, rocket-type cartridge packed in an expendable, one-piece,
fiberglass-wrapped tube. The M136 AT4 is man-portable and is fired from the right shoulder only.

Hazards:

M136 AT4

Explosive (HE)

Fragmentation

Jet (HEAT or Shaped Charge)

Lucky (Piezoelectric)

Movement
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Appendix F - Representative Ammunition Identification and Hazard Information

Projectile, 155 mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
155mm Howitzer D505 Projectile, 155mm Illumination M485 Illumination
155mm Howitzer D528 Projectile, 155mm Smoke WP M825 Series
155mm Howitzer D544 Projectile, 155mm HE M107 (Composition B))
155mm Howitzer D579 Projectile, 155mm High-Explosive Rocket-Assisted (HERA)
M549A1 (trinitrotoluene [TNT])
Appearance:
Projectile, Illum M485 Projectile, WP M825 Projectile, HE M107 Projectile, HERA
M549A1
Description:

The 155mm diameter projectiles offer a wide range of options for battlefield usage. Separate loading
ammunition is used in 155mm howitzers. Separate loading ammunition has four separate components:
primer, propellant, projectile, and fuze. The four components are issued separately. Upon preparation for
firing, the fuze is threaded into the projectile, and the projectile and propellant are loaded into the
howitzer in two separate operations.

The M485 projectile contains a parachute-suspended illuminating candle. The projectiles are painted
olive drab with white markings. They may have one white band depending upon when they were
manufactured.

The M825 series consists of WP smoke projectiles. The projectile and canister are painted light green
with markings stenciled in red. The projectile has a yellow band around the ogive.

The M107 is a HE projectile painted olive drab with yellow markings.

The M549A1 is a high-explosive rocket-assisted (HERA) projectile used in howitzers to provide
extended-range artillery fire. The projectile is painted olive drab with yellow stenciling. The rotating
band and white plastic obturator are unpainted.
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Appendix F - Representative Ammunition Identification and Hazard Information

Hazards:

M485 Illumination

M825 WP

M107 HE

M549A1 HERA

Cocked-Striker

Clockwork/Mechanical
Time

Cocked-Striker

Cocked-Striker

Ejection Cocked-Striker EMR EMR
Explosive (HE) Explosive (HE) Explosive (HE) Explosive (HE)
Fire Fragmentation Fragmentation Fragmentation
Fragmentation Movement Movement Movement
Intense Light White Phosphorus (WP) Static Proximity (VT)

Smoke/Incendiary

Static
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Appendix F - Representative Ammunition Identification and Hazard Information

Charge, Propellant 155 mm

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

155mm Howitzer D540 | Charge, Propelling 155mm Green Bag M3A1

155mm Howitzer D532 | Charge, Propelling 155mm Red Bag M203 Series

155mm Howitzer D533 | Charge, Propelling 155mm White Bag M119 w/o Primer

155mm Howitzer D541 Charge, Propelling 155mm White Bag M4 Series
Appearance:

i 88

Green Bag, M3ALl (Top Two)
White Bag, M4A2 (Third from Top)
Charge 7RB, M119A2 Red Bag (Fourth from Top)
M203 (Bottom)

Description:

Separate loading ammunition is used in 155mm howitzers. Separate loading ammunition has four
separate components: primer, propellant, projectile, and fuze. The four components are issued
separately. Upon preparation for firing, the projectile and propellant are loaded into the howitzer in two
separate operations. Separate loading ammunition propellants are issued as a separate unit of issue in
sealed canisters to protect the propellant. The amount of propellant to be fired with artillery ammunition
is varied by the number of propellant increments. The charge selected is based on the range to the target
and the tactical situation.

Green Bag, M3A1, propellant is designed for firing charges 1 through 5. The propellant is fastened
together with four cloth straps sewn to the base and hand tied on top of increment 5. The igniter pad (3.5
ounce CBI) is located on the base increment. The entire M3AL propellant contains approximately 5.5
pounds of single perforated neutral burning powder. There are flash reducers containing potassium
sulfate or potassium nitrate sewn forward of charges 1 (2 ounce pad), 4 and 5 (1 ounce pad each). The
flash reducers limit breech flare back, muzzle flash, and blast over-pressure.
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Appendix F - Representative Ammunition Identification and Hazard Information

White Bag, M4A2 propellant is designed for charges 3 through 7. Their basic configuration is the same
as Green Bag propellant. The M4A2 contains approximately 13 pounds of multi-perforated (Progressive
burn) propellant. A flash reducer pad containing 1 ounce of potassium nitrate or potassium sulfate is
sewn to the base increment.

Charge 8WB, M119 - This single increment, multi-perforated, white bag charge with a perforated igniter
core tube extending through the center of the propellant with a flash reducer sewn to the forward end. It
can only be used in the long tube 155mm howitzers (M19 series and the M198). Store horizontally due to
the central, perforated igniter core tube. Cannot fire rocket-assisted projectiles using M119 due to the
design of the flash reducer.

Charge 8WB, M119A1, is exactly the same as the M119 except for the donut-shaped flash reducer sewn
to the forward end. This design of the flash reducer precludes ignition of the rocket motor for Rocket
Assisted Projectile (RAP).

Charge 7TRB, M119A2, is a single increment 7 red bag charge for firing in 155mm howitzers that have the
M185 and M199 cannon tubes. The forward end of the charge has a 3-ounce lead foil liner and four
pockets sewn longitudinally to the circumference. Each of the four pockets contains 4 ounces of
potassium sulfate to act as a flash reducer. Charge 7RB can be used interchangeably with charge 8WB
with a minor difference in muzzle velocity. The M119A2 was created to correspond with existing North
American Treaty Organization (NATO) firing tables.

M203 propellant is a zone 8S charge designed to provide extended range for the M198, M19A5/A6
howitzers. The M203 propellant charge is a single increment, red bag charge with a central igniter core
extending through its entire length and a donut-shaped flash reducer at the forward end of the charge.
The M203 is used only with the M549A1 (TNT loaded) RAP, the M825 felt wedge, and the M864 base
bleed projectiles.

M203A1 Propellant also a single increment base ignited charge. The outer casing is a solid combustible
material. There is still an igniter pad at the base of the propellant, and it contains .7 ounces of black
powder and 1 ounce of CBI. The propellant is not made up of granules; it consists of 28 pounds of
slotted, stick propellant. The M203A1 charge is fired only with the M549A1 (TNT loaded), RAP, M825
felt wedge, and M864 projectiles in the M198 and M109A5/6 howitzers. The reasons for design of the
M203AL1 propelling charge are: 1) cooler burning, less flash, blast, and tube wear. 2) Casing form is
more durable causing for less igniter core damage. 3) For automatic loading systems, it allows fewer
mechanical problems.

Hazards:

M3A1 Green Bag M203 Red Bag M119 White Bag M4 White Bag
Static Electricity Static Electricity Static Electricity Static Electricity
Fire Fire Fire Fire
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Appendix F - Representative Ammunition Identification and Hazard Information

Fuze, Hand Grenade

Representative Weapon Platform, DODIC, and Nomenclature

Platform DODIC | Nomenclature

Individual Marine G878 Fuze, Hand Grenade M228
Appearance:

Description:

Detonating fuzes explode within the grenade body to initiate the main explosion of the filler substance.
Detonating fuzes include the M213 and M228.

Hazards:

Fuze, Hand Grenade

Cocked Striker

Explosive (HE)

Fragmentation

Fire
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Appendix F - Representative Ammunition Identification and Hazard Information

Grenades, Smoke

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC Nomenclature
Individual Marine G930 Grenade, Hand Smoke HC AN-M8
Individual Marine G940 Grenade, Hand Smoke Green M18
Individual Marine G945 Grenade, Hand Smoke Yellow M18
Appearance:
AN-M8 HC Smoke M18 Green/Yellow Smoke
Description:

The AN-MB8 is a hand-thrown, burning, HC-smoke grenade which may also be launched by ground or
airborne grenade launchers.

The M18 is a hand-thrown, smoke grenade which emits red, yellow, or violet smoke for 50 to 90 seconds.
The M18 may also emit green smoke. These grenades use a pyrotechnic, delay-igniting fuze which
provides an approximate 2-second delay.

Hazards:

AN-M8 HC Smoke M18 colored Smoke
Cocked-Striker Cocked-Striker
Explosive (HE) Explosive (HE)
Fire Fragmentation
Fragmentation Smoke/Incendiary
Smoke/Incendiary Fire
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Appendix F - Representative Ammunition Identification and Hazard Information

Shoulder Launched Multi-Purpose Assault Weapon (SMAW)

Representative Weapon Platforms, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Individual Marine HX05 | Rocket, Assault 83mm MK-1 High Explosive SMAW
Individual Marine HXO07 | Rocket, Assault 833mm MK-8 HEAA SMAW
Appearance
MK-1 HE SMAW MK-8 HEAA SMAW Dud
Description:

This is a folding-fin HEAA surface-to-surface rocket and launcher. The tactical rocket uses an MK-259
Mod 0 impact fuze. The tactical rocket has a black rocket motor with an off-white fiberglass exhaust
cone, a black warhead with markings stenciled in yellow, a gold-colored target sensor, and unpainted
aluminum fins. The practice rocket has a black rocket motor with an off-white fiberglass exhaust cone, a
light-blue plastic warhead, and unpainted aluminum fins. The rocket case is olive drab with
manufacturing data and other markings stenciled in yellow. The encased tactical round, the MK-6 Mod 0,
is encircled by three 38-millimeter (1.50-inch) bands, one black and one yellow at the front of the case,
and a brown one at the rear.

There are two training configurations, a practice rocket, and a trainer. The practice rocket is identical to
the tactical rocket, except for an inert warhead. The rocket is black; the rocket case, olive drab with
yellow markings and manufacturing data, and a 38-millimeter (1.50-inch) yellow band.

Hazards:

MK-1 MK-8

Explosive (HE) Explosive (HE)
Fragmentation Fragmentation

Missile Jet (HEAT or Shaped Charge)
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Appendix F - Representative Ammunition Identification and Hazard Information

Mine Clearing Line Charge (MICLIC) Rocket Motor and Line Charge

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

MICLIC J143 Rocket Motor, 5 inch MK22-2/3/4

MICLIC M913 | Charge, Demolition, HE Linear M58
Appearance:

MK22 Rocket Motor and M58 Line Charge on Launch Platform

Charge, Demolition, HE Linear M58 Showing Blocks of C4 Explosive
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Appendix F - Representative Ammunition Identification and Hazard Information

Rocket Motor, 5 inch MK22-2/3/4 for Linear Demolition Charge
Description:

MK-22 Rocket Motor: Major internal components for both rocket motors include a star-perforation
propellant grain, a salt sleeve, an igniter, and a nose plug. The rocket motors main features consist of the
rocket motor tube, cable guide, front closure, nose plug, lockpin, towing bridle assembly, and two button-
lug bands. The MK-22-series rocket motors are painted gray and have a brown band around the forward
end. Markings are stenciled in black.

M58 Line Charge: These are rocket-projected explosive line charges used to breach anti-tank and/or
anti-personnel minefields or other obstacles to provide a path for tanks, vehicles, and personnel. The
service line charges use the M1134-series fuzes. The rocket motors and line charges are electrically
initiated.

Hazards:

MK-22 Rocket Motor M58 Line Charge
Ejection Explosive (HE)
EMR

Explosive (HE)
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Appendix F - Representative Ammunition Identification and Hazard Information

M18A1 Claymore Mine

Representative Weapon Platform, DODIC, and Nomenclature:

Platform

DODIC

Nomenclature

Individual Marine

K143

Mine, Anti-personnel M18A1 w/ Firing Device (Claymore)

Appearance:

Description:

The M18Al is a directional fragmentation mine, widely copied by other nations.
version of the mine is designated M68. The plastic body encloses 700 steel ball bearings embedded in a
plastic matrix; these fragments are backed by plastic explosive.
horizontally to direct the fragments and concave vertically to control vertical dispersion. The M18A1

W1

ey

mine is olive drab with raised lettering on the front and black markings on the rear.

Hazards:

M18A1 Claymore Mine

Explosive (HE)

Frag

F-24

The inert practice

The fragmentation face is convex



Appendix F - Representative Ammunition Identification and Hazard Information

Signal Flares and Smoke

Representative Weapon Platforms, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Individual Marine L312 Signal lllumination White Star Parachute M127/A1
Individual Marine L314 Signal lllumination Green Star Cluster M125/A1/E1
Individual Marine L324 Signal, Smoke Green Parachute M128A1

Appearance:

Description:

The M127 signal is rocket propelled and fin stabilized. The expendable type launcher is integral with the
signal and hence for firing does not require a grenade launcher attached to a rifle firing a special cartridge.
It produces a white or red star.

The M125 series signals are made of cardboard and contain a small black powder charge to eject the star

cluster flare.

The M128 series parachute smoke signal consists of a parachute suspended smoke composition element
and a rocket motor propulsion assembly enclosed in a hand-held aluminum launching tube. The base of

SR BRI BLACE 05 WHITE Bl R

—— WAS TR RN 1

M127 Series Signal Flare

the tube contains a primer and an initiating charge.
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Appendix F - Representative Ammunition Identification and Hazard Information
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Typical Signal, Smoke Ground, Parachute Diagram

Hazards:

M127 Series M125 Series M128 Series

Fire Ejection Fire
Smoke/Incendiary Smoke/Incendiary Smoke/Incendiary
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Appendix F - Representative Ammunition Identification and Hazard Information

Demolition Charges

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Individual Marine MO032 | Charge, Demolition Charge 1 pound TNT

Individual Marine MO039 | Charge, Demolition Cratering 40 pound

Individual Marine M421 | Charge, Demolition Shaped M3 Series 40 pound

Individual Marine ML25 | Charge, Demolition Flex Linear M59 Series c-4
Appearance:

Po—

14 - LB BLOCK

1+ LH BLOGK

LASTING
USE EMCLOSED
-~ SPACES BECALISE OF DAMGEROLS FUNES

TNT 1 pound Charge

TNT Block Demolition Charges
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Appendix F - Representative Ammunition Identification and Hazard Information
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Flexible Linear Shape Charge Samples

40 pound Shaped Charge

Description:

TNT block demolition charges are issued in three sizes. The 1/4-pound block demolition charge is in a
cylindrical waterproof cardboard container, and the 1/2-pound and 1-pound block demolition charges are
in rectangular waterproof cardboard containers. All three have metal ends with a threaded cap well in one
end.

The 40-pound cratering demolition charges are watertight cylindrical metal containers with approximately
39 pounds of H-6 explosive. A semicircular angle is located on the top of the container for handling the
charge or lowering it into a hole.

Shaped demolition charges used in military demolition operations are tapered top cylindrical blocks of
HEs having a lined, conical cavity in one end which directs the cone liner material into a narrow jet for
penetrating metal, concrete, earth, or other materials. A carrying handle is attached to each charge.

Hazards:

1 pound Charge

40 pound Cratering

40 pound Shaped Charge

Flex Linear Shaped

Hazards Charge Hazards Hazards Charges
Explosive (HE) Explosive (HE) Explosive (HE) Explosive (HE)
Jet (Shaped Charge)
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Appendix F - Representative Ammunition Identification and Hazard Information

MK7 Anti-Personnel Obstacle Breaching Systems (APOBS)

Representative Weapon Platform, DODIC, and Nomenclature:

Platform

DODIC

Nomenclature

Individual Marine

MN79

Demolition Kit, Breaching System, Anti-Personnel Obstacle
Breaching System (APOBS)

Appearance:

Description:

The APOBS is an explosive line charge system that allows safe breaching through complex anti-
personnel obstacles. The APOBS is used to conduct deliberate or hasty breaches through enemy anti-
personnel minefields and multi-strand wire obstacles. It is light enough to be carried by two soldiers with

backpacks and can be deployed within 30 to 120 seconds.

The APOBS is made up of a front and rear backpack subsystem containing grenade-filled, line-charge
segments; a detonation cord to ignite the grenades; a drogue parachute that provides stability during
flight; and two quick connectors. Additionally, a rocket-motor assembly provides Marines the option to

initiate the APOBS in delay or command modes.

Once set in place, the APOBS rocket is fired from a 35-meter standoff position, sending the line charge
with fragmentation grenades over the minefield and/or wire obstacle. The grenades neutralize or clear the

mines and sever the wire, effectively clearing a footpath for troops up to 45 meters in length.

As a certified insensitive munition, APOBS is safe to employ and transport.

Hazards:

MK7 APOBS

Explosive (HE)

Fragmentation

Projection
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Appendix F - Representative Ammunition Identification and Hazard Information

Demolition Kits and Assemblies

Representative Weapon Platform, DODIC, and Nomenclature:

Platform

DODIC | Nomenclature

Individual Marine

M028 | Demolition Kit, Bangalore Torpedo M1A2

Individual Marine

M757 | Charge, Assembly Demolition Kit M183 C-4 16 x 1 1/4 pound

Appearance:

i

Bangalore Torpedo Bangalore Torpedo Sections

Bangalore Torpedo Being Emplaced
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Appendix F - Representative Ammunition Identification and Hazard Information
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Charge, Demolition Assembly M183

Description

The M1A1 Bangalore Torpedo is an anti-personnel mine clearing charge dating back to World War Il. It
clears a footpath 0.6 meters wide. Each Bangalore section weighs 13 pounds, including 9 pounds of
explosive. The Bangalore kit consists of ten 5-foot sections.

The M183 demolition kit consists of 16 block demolition charges M112, four priming assemblies, and
carrying case M85. The demolition charge M112 is a rectangular block of Comp C4 approximately 2
inches by 1-1/2 inches and 11 inches long, weighing 1-1/4 pounds.

Hazards:

M1A1 Bangalore Torpedo M183 Charge, Demolition Assembly
Explosive (HE) Explosive (HE)

Fragmentation
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Appendix F - Representative Ammunition Identification and Hazard Information

Initiating and Priming Devices

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Marine M130 | Cap, Blasting Electric Special M6
Marine M131 | Cap, Blasting Non-Electric Special M7
Marine M670 | Fuse, Blasting Time M700
Marine M766 Igniter, Time Blasting Fuse M2/M60
Marine M456 | Cord, Detonating Pentaerythritol tetranitrate (PETN)
Appearance:
T
1t_%;Llj1 :‘-___1;-?\
L i ﬁ:_:_:‘ -
ot S |
o)
_J-—'@"\:" )
M6 Electric Blasting Cap Non-Electric Blasting Caps Time Fuse
Igniter, Time Fuse Detonating Cord
Description:

Blasting Cap M6 consists of a base charge of Cyclotrimethylenetrinitramine (RDX). Two 12-foot lead
wires, connected by a bridge wire in the ignition charge, extend through a rubber (or rubber and sulfur)
plug assembly in the open end of the cup. Two circumferential crimps secure the plug assembly in the
cup.

The non-electric blasting cap consists of an aluminum alloy cup containing an ignition charge of lead
styphnate and a base charge of RDX. The flared end facilitates insertion of time-blasting fuse or
detonating cord.

Time fuse is olive drab with a yellow single band 1/4 inches wide every 18 inches and a double yellow
band every 90 inches.

The igniter consists of three major assemblies: a firing mechanism, a fuse holder, and a primer base.
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Appendix F - Representative Ammunition Identification and Hazard Information

Detonating cord generally consists of a core of high velocity explosive in a seamless textile tube. The
tube is covered with a thin layer of asphalt and sheathed in an outer cover of plastic coated textile. The

plastic outer cover is smooth and colored olive drab.

Hazards:
M6 Hazards M7 Hazards M700 Hazard M60 Hazard Dl G
Hazards
Shock EMR None None Shock
Fragmentation Fragmentation Explosive (HE)
Explosive (HE) Explosive (HE)
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Appendix F - Representative Ammunition Identification and Hazard Information

Fuzes and Primers

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

155mm Howitzer N289 Fuze, Electronic Time M762

155mm Howitzer N340 Fuze, Point Detonating M739/A1

155mm Howitzer N523 Primer, Percussion M82
Appearance:

M762 Electrical Time Fuze

WOTE:
E i
SETTING SLEEVE ASS HOLES IN CROSS BAR
HOLDER ASSY. NEED
MOT BE ALIGHED WITH
HOLES 1IN BOOY.

BOOSTER PELLET

CROSS BAR HOLDER ASSY

FIRIMG PIM

BOOSTER CUP M DELAY ASsy AND DETONATOR ASSY

CLOSING SCREW

5 & A RETAIMER

M739 Point Detonating Fuze

Primer, Percussion M82
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Appendix F - Representative Ammunition Identification and Hazard Information

Description:

If the M762 fuze fails in the time mode or impacts before a time setting expires, there is no true PD back-
up; however, the round may or may not function on ground impact.

The M739 series fuzes are the latest improved version of the selective impact fuzes. The fuze body is a
one-piece design of solid aluminum and has a standard 2-inch threaded base to match projectile nose and
fuze cavity.

The primer consists of a cylindrical brass case with an extraction flange which contains a plunger in the
base, an ignition element, and a container loaded with 22 grains of black powder

Hazards:

M762 Electronic Time Fuze

M739 Point Detonating Fuze

M82 Percussion Primer

High Explosive (HE)

High Explosive (HE)

Low Explosive

Fragmentation

Fragmentation

Fragmentation

Impact

Fire
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Guided Missiles

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Guided Missile, Practice BTM-71A-3 Basic Extended Tube-launched,
TOW Launcher PB99 | Optically tracked, Wire-guided (TOW)
Aircraft TOW Launcher WF10 | Guided Missile, Surface Attack Ballistic Guided Missile (BGM)-71D-5 TOW
Guided Missile, Surface Attack Air-to-Ground Guided Missile (AGM)-65D
Aircraft PB69 Maverick
Aircraft PA79 | Guided Missile, Surface Attack AGM-114A Hellfire
Appearance:

TOW Missile

Maverick Missile

Hellfire Missile
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Appendix F - Representative Ammunition Identification and Hazard Information

Hellfire Missile
Description:

TOW tactical missiles are unpainted and have a silver-anodized electronics section, a black-anodized
ogive, a black anodized warhead section, a black flight rocket motor section, and a gold anodized aft body
section. Markings on all missiles are black or yellow. The ogive and warhead section of the practice
missile are painted blue.

Except for an unpainted seeker window and nose dome cover, the Maverick missile is painted olive drab.
A black band, with COMP B stenciled in yellow, encircles the forward body section, and a brown band
encircles the aft body section. Other markings are stenciled in black.

The AGM-114 Hellfire is a multi-platform, multi-target United States designed modular missile system.
The name comes from its original intention as a helicopter-launched fire-and-forget weapon (HELicopter
Launched FIRE-and-forget). Initial problems with the TV-based guidance system forced designers to
consider a laser guidance system. The Hellfire today is a comprehensive weapon system, one that can be
deployed from rotary- and fixed-wing aircraft, naval assets, and land-based systems against a variety of
targets.

Hazards:

TOW Maverick Hellfire

EMR Explosive (HE) EMR
Explosive (HE) Frag Explosive (HE)
Frag Jet (HEAT or Shaped Charge) Frag

High Pressure (Accumulator)

Mechanical

Movement
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Bombs, General Purpose and Practice

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Air Bomb, General Purpose MK-76 25 pound Inert

Air Bomb, General Purpose MK-82 500 pound HE

Air Bomb, General Purpose MK-83 1,000 pound Inert

Air Bomb, General Purpose MK-84 2,000 | pound HE
Appearance:

MK-76 Practice Bomb

MK-82 500 pound General Purpose Bomb

MK-83 1,000 pound General Purpose Bomb

MK-84 2,000 pound General Purpose Bomb
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Appendix F - Representative Ammunition Identification and Hazard Information

Description:

The MK-76-series bombs are painted black or blue. The MK-76 Mods 1, 2, 3, 4, and some Mod 5 bombs
have a 0.25-inch (6-millimeter) white stripe over the index holes.

The MK-82, MK-83 and MK-84 bombs are painted olive drab and have a yellow band 3 inches wide
around the nose and tail or around the nose only. Thermally insulated bombs have two yellow bands each
3 inches wide around the nose. Yellow lettering is stenciled around the body near the nose. The MK-82

is just over 5 feet long, the MK-83 is just over 6 feet long, and the MK-84 is just over 8 feet long.

Hazards:

MK-76 Practice

MK-82 500 pound

MK-83 1,000 pound Bomb

MK-84 2,000 pound
Bomb

Red Phosphorus
(RP)

Antidisturbance

Antidisturbance

Antidisturbance

Smoke/Incendiary

Clockwork/Mechanical
Time

Clockwork/Mechanical
Time

Clockwork/Mechanical
Time

Cocked-Striker

Cocked-Striker

Cocked-Striker

Ejection Ejection Ejection

EMR EMR EMR
Explosive (HE) Explosive (HE) Explosive (HE)
Fragmentation Fragmentation Fragmentation
Magnetic Magnetic Magnetic
Movement Movement Movement

Proximity (VT)

Proximity (VT)

Proximity (VT)
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Bomb, Practice Inert Bomb Dummy Unit (BDU)-45

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft Bomb, Practice Inert BDU-45
Appearance:
Description:

The BDU-45 is a 500 pound Navy practice bomb.

Hazards:

BDU-45 Practice Bomb

Low Explosive

Fragmentation

Fire
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2.75-inch Aerial Rockets

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft HA12 Rocket, 2.75 inch HE M151

Aircraft H116 Rocket, 2.75 inch WP M259

Aircraft H184 Rocket, 2.75 in RP M264
Appearance:

Dud 2.75-inch Rocket Warhead

2.75-inch HE Rocket Complete
Description”

The HE warhead is olive drab with yellow markings. Designation and other information are stenciled in
yellow.

The nose of both the M259 and M264 is light brown, and the body is light green with a yellow color
band. The designation and other information are stenciled in red. The canister is unpainted, pre-scored
aluminum, with nomenclature and lot number stenciled in red.

Hazards:
M151 M259 M264
Explosive (HE) Cocked-Striker Clockwork/Mechanical
Frag Ejection Time
Movement Explosive (HE) Ejection
Frag Electrical
Smoke/Incendiary Explosive (HE)
White Phosphorus (WP) Red Phosphorus (RP)
Smoke/Incendiary
Wait Time
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Rocket, 5-inch ZUNI

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft Rocket, 5 inch Zuni High Explosive (HE)

Aircraft Rocket, 5 inch Zuni WP

Air Rocket, 5 inch Zuni lllumination
Appearance:

Zuni MK-16

LAU-10C/B or -10D/B (exact model unknown)

F-42



Appendix F - Representative Ammunition Identification and Hazard Information

Description:

MK-16 Zuni Folding-Fin Aircraft Rocket (FFAR)

The Zuni 5-inch FFAR was designed as a modular system, and allows the use of different types of
warhead and fuze. Options included general-purpose and shaped-charged warheads, point-detonation,
delayed-action and proximity fuzes. The latter option was intended for air-to-air application, but Zuni
was almost exclusively used as an air-to-ground weapon. For a list of current warheads, see section on
the MK-71 motor below. The rocket is deployed primarily in four-tube pods of the LAU-10/A series.
The exact length and weight of the Zuni depends on the warhead, but typical values are 2.79 meters (110
inches) and 48.5 kilograms (107 pounds), respectively.

Designation Note: No formal designations are allocated to all-up 5-inch Zuni rockets. Instead, the
rocket type is generally identified by the designation of the motor assembly, which is the main body of
the rocket and includes nozzle and fins. The original production Zuni motor is designated MK-16, and
the ultimate variant is the MK-16 MOD 3. The various warheads are typically usable with all available
motors, and are presumably often fitted to the rockets in the field only briefly before actual use.
Therefore, it was apparently deemed unnecessary to assign MK/MOD designations to every specific
combination of rocket and payload. In fact, the original edition of the current designation system for
rockets and missiles explicitly excluded unguided line-of-sight rockets from the system.

MK-71 Zuni

The current 5-inch Zuni rockets use the MK-71 motor. It uses a smokeless propellant and has a
completely new nozzle/fin assembly. The latter has four wrap-around type fins, and therefore the MK-71
is sometimes called a Wrap-Around Fin Aerial Rocket (WAFAR) instead of an FFAR. The actual
diameter of the MK-71 is quoted as 130 millimeters (5.12 inches). The MK-71 MOD 0 began to replace
the MK-16 in June 1971, but was soon superseded by the MK-71 MOD 1, which entered full production
in September 1973. The MK-71 MOD 1 is the only Zuni motor currently in use, and is a Hazards of
Electromagnetic Radiation to Ordnance (HERO) safe modification of the MOD 0. The MK-71 rockets
are fired from LAU-10C/A and LAU-10D/A 4-tube pods, the earlier launcher versions (through LAU-
10B/A) being incompatible with the new motor. The LAU-10C/A is for shore-based use only because it
lacks the thermal protection coating of the -10D/A.

A wide variety of warheads is available for the MK-71 rocket. The following table lists the basic
characteristics (length, weight) of MK-71 Zuni rockets with the warhead/fuze combinations currently
used by the U.S. Navy:

Warhead Warhead Type Fuze Length Weight
MK-93 MOD 0 249.4 cer]tlmeters
(98.18 inches) 56.8 kilograms
MK-24 MOD 0/1 General Purpose MK-188 MOD 0 . . g
240.0 centimeters (125.2 pounds)
MK-352 MOD 2 (94.48 in)
FMU-90/B '
MK-93 MOD 0 277.9 cen-tlmeters
Anti-Tank/Anti (109.41 inches) 56.3 kil
MK-32 MOD 0 ntl-fank/Antl- MK-188 MOD 0 . -3 Ktiograms
Personnel 268.5 centimeters (124.13 pounds)
MK-352 MOD 2 (105.71 inches)
FMU-90/B '
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Warhead Warhead Type Fuze Length Weight
_— 274.6 centimeters 56.9 kilograms
MK-33 MOD 1 Ilumination Flare MK-193 MOD 0 (108.12 inches) (125.4 pounds)
247.1 centimeters
Smoke (White MK-93 MOD 0 (97.28 inches)
MK-34 MOD 0 MK-188 MOD 0 .
Phosphorus) MK-352 MOD 2 58.2 kilograms
EMU-90/B 237.7 centimeters (128.33 pounds)
K34 MOD 2 Smoke (Red MK-188MoDo | (9398 inches)
Phosphorus) MK-352 MOD 2
287.5 centimeters
VMK-63 MOD 0 ramentation MK-93 MOD 0 (113.19 inches) 62.7 kilograms
g MK-352 MOD 2 278.1 centimeters (138.3 pounds)
FMU-90/B (109.49 inches)
MK-84 MOD 4 240.0 centimeters 56.8 kilograms
RR-182/AL Chaff/Countermeasures | FMU-136/B (94.48 inches) (125.2 pounds)
237.7 centimeters 58.2 kilograms
MK-6 MOD 7 n/a (nose plug) (93.58 inches) (128.33 pounds)
. . 241.9 centimeters 58.0 kilograms
MK-24 MOD 0 Practice n/a (ogive) (95.25 inches) (127.84 pounds)
inert MK-93 MOD 268.5 centimeters 56.3 kilograms
WTU-11/B 0 (105.71 inches) (124.13 pounds)

Specifications

Note: Data given by several sources show slight variations.

inaccurate!

Data for 5-inch FFAR, 5-inch HVAR, Zuni MK-16, Zuni MK-71;

Figures given below may therefore be

5-inch FFAR 5-inch HVAR Zuni MK-16 Zuni MK-71
1.95 meters 1.94 meters
Length 1.65 m_eters 1.83 meters (77 inches) (motor (76.3 inches) (motor
(5 feet 5 inches) (6 feet) 1 1
only) only)
. . 26.7 kilograms 36.1 kilograms
Weight "igcl)( ”88:%?)8 ?f 4E'IOC?J§£§ (58.9 pounds) (79.5 pounds)
P P (motor only)" (motor only)*
Warhead: 12.7
centimeters
Diameter (5 inches) 12.7 centimeters 12.7 centimeters 13 centimeters
Motor: 8.9 (5 inches) (5 inches) (5.12 inches)
centimeters
(3.5 inches)
780 kilometers per | 1,530 kilometers per 2,600 kilometers per hour
Speed hour hour (1,615 miles per hour)
(485 miles per hour) | (950 miles per hour) '
Range < 1.6 kilometers 5 kilometers 8 kilometers
(1 mile) (3 miles) (5 miles)
Solid-fueled rocket;
Propulsion Caltech 3.5-inch Solid-fueled rocket 3.6 Knots (800 Solid-fueled rocket
rocket pounds) for 1.3
seconds
Warhead 20 kilograms (45 pounds) (various)

HE warhead (& others)

Note: 1. Total length and weight depend on warhead; see main section for data on all-up rounds
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Hazards:

5-inch Zuni Rocket

High Explosive (HE)

Fragmentation

Shaped Charge

Incendiary

Red Phosphorus (RP)

White Phosphorus (WP)

Ejection

F-45



Appendix F - Representative Ammunition Identification and Hazard Information

Bombs, Laser Guided

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Aircraft Bomb, Laser Guided Bomb Unit (GBU)-12 500 pounds
Aircraft Bomb, Laser GBU-16 1,000 pound
Aircraft Bomb, Laser GBU-10 2,000 pound
Appearance:

GBU-12 500 pound Bomb

GBU-16 1,000 pound Bomb
Description:

The GBU-12, GBU-16 and GBU-10 guidance kits are painted olive drab. Component parts, designations,
loading data, serial number, and date of manufacture are stenciled in black or white. The GBU-12 is
about 10.5 feet long, the GBU-16 is about 12 feet long, and the GBU-10 is just over 14 feet long.

Hazards:

GBU 12 GBU-16 GBU-10

Ejection Ejection Ejection

EMR EMR EMR

Explosive (HE) Explosive (HE) Explosive (HE)

Fragmentation Fragmentation Fragmentation

Movement Movement Movement

Proximity (VT) Proximity (VT) Proximity (VT)
Mechanical Mechanical
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Joint Direct Attack Munition (JDAM)

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft NA JDAM GBU-38 Ver. 4 250 pound

Aircraft NA JDAM GBU-38 500 pound

Aircraft NA JDAM GBU-54 500 pound

Aircraft NA JDAM GBU-32 1,000 pound

Aircraft NA JDAM GBU-31 2,000 pound
Appearance:

GBU-32 JDAM
Joint Direct Attack Munition

1760
INTERFACE

14 INCH
LUGS

STRAKES

MK83
WARHEAD

Description:

The JDAM GBU-31 is a tailkit meeting both United States Air Force (USAF) and Navy needs, with the
USAF as the lead service. It is a weapon with high accuracy, all-weather, autonomous, conventional
bombing capability. JDAM upgrades the existing inventory of general purpose and penetrator unitary
bombs, and a product improvement may add a terminal seeker to improve accuracy.
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Once released, the bomb’s Inertial Navigation System (INS)/Global Positioning System (GPS) takes over
and guides the bomb to its target regardless of weather. Guidance is accomplished via the tight coupling
of an accurate GPS with a 3-axis INS. The Guidance Control Unit (GCU) provides accurate guidance in
both GPS-aided INS modes of operation (13 meter Circular Error Probable [CEP]) and INS-only modes
of operation (30 meter CEP). INS only is defined as GPS quality hand-off from the aircraft with GPS
unavailable to the weapon (e.g., GPS jammed). In the event JDAM is unable to receive GPS signals after
launch for any reason, jamming or otherwise, the INS will provide rate and acceleration measurements
which the weapon software will develop into a navigation solution. The GCU provides accurate guidance
in both GPS-aided INS modes of operation and INS-only modes of operation. This inherent JDAM
capability will counter the threat from near-term technological advances in GPS jamming.

JDAM is not intended to replace any existing weapon system; rather, it is to provide accurate delivery of
general purpose bombs in adverse weather conditions. The JDAM upgrades the existing inventory of
MK-83 1,000- and MK-84 2,000-pound general purpose unitary bombs and the 2,000-pound hard target
penetrator bomb by integrating a guidance kit consisting of an INS/GPS guidance Kit.

There is some confusion over the precise designations of the JDAM family. The 1,000-pound variant of
JDAM is designated the GBU-32, and the 2,000-pound version of the JDAM is designated the GBU-31.
JDAM variants for the MK-82 500-pound bombs are reportedly designated GBU-30 and GBU-38
according to various sources, though there is no indication as to what, if any, difference exists between
these variants (indeed, it is possible that the association of the GBU-30 designation with the 500-pound
MK-82 is erroneous). The JDAM kit for the MK-81 250-pound bomb is reportedly designated GBU-29.
Hard Target penetrators being changed into low-cost JDAMSs included the 2,000 pound Bomb Live Unit
(BLU)-109 (GBU-31) and 1,000 pound BLU-110 (GBU-35).

Hazards:

GBU 38/54/32/31

Explosive (HE)

Fragmentation
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BLU-116 Advanced Unitary Penetrator [AUP] GBU-24 D/B (Navy)

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft NA Advanced Unitary Penetrator (AUP) BLU-116, GBU-24D/B
Appearance:
Description:

The AUP is the next-generation, hard target penetrator munition that provides a lethal capability to
penetrate and defeat extremely hard multi-layer underground facilities. Sharing an external appearance
and flight characteristics with the 2000-pound BLU-109, the AUP has an advanced heavy steel penetrator
warhead filled with high-energy explosives that can penetrate more than twice as much reinforced
concrete as the BLU-109. Performance is enhanced by a void-sensing Hard Target Smart Fuze that
detonates the AUP at the optimum point in a target to inflict maximum damage.

The AUP can make use of the BLU-109 proven family of guidance kits for precision delivery, including
the GBU-10, GBU-15, GBU-24, GBU-27, JDAM, and AGM-130 kits. The shroud also replicates
BLU-109 surfaces for attachment of hardbacks, air foil groups, guidance systems, propulsion units, and
ground handling equipment.

Hazards:

GBU 24

Explosive (HE)

Fragmentation
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Small Diameter Bomb (SDB) GBU-39

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Aircraft NA Small Diameter Bomb GBU-39
Appearance:

Description:

The GBU-39 SDB is a 250 pound (113 kg) guided bomb that is intended to provide aircraft with the
ability to carry a higher number of bombs. Most USAF aircraft will be able to carry (using the BRU-
61/A rack) a pack of four SDBs in place of a single 2,000 Ib bomb.

Two variants are being developed. One version of the SDB is equipped with a GPS-aided INS to attack
fixed/stationary targets such as fuel depots, bunkers, etc. The second variant (GBU-40) (or SDB II) will
include a thermal seeker with automatic target recognition features for striking mobile targets such as
tanks, vehicles, and mobile command posts. The GBU-39 has a circular error probable (CEP) of only 5-8
meters, which means it has a 50% probability of hitting within 5-8 meters its intended target, which
should minimize collateral damage. The small size of the bomb allows a single strike aircraft to carry
more of the munitions than is possible utilizing currently available bomb units. The SDB carries
approximately 38 pounds (17 kilograms) of AFX-757 high explosive, yet because of its design it has the
same penetration capabilities as the 2,000 pound BLU-109. During demonstrations, the SDB has
successfully penetrated more than 8 feet (2.4 meter) thick reinforced concrete. It also has integrated
“DiamondBack” type wings which deploy after release, increasing the glide time and therefore the
maximum range.

Hazards:

GBU 39

Explosive (HE)

Fragmentation
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Laser Guided Training Round

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft NA Enhanced Laser Guided Training Round (E-LGTR)
Appearance:
Description:

The Paveway Il E-LGTR provides realistic Paveway Il Laser Guided Bomb (LGB) (GBU-10/12/16)

tactical employment training as an alternative to expending operational Paveway Il LGB assets.

The E-LGTR accurately emulates the LGB envelope, flight characteristics, and guidance system of the
Paveway Il system. Live-fire training permits aircrews to practice delivery tactics in a real-mission
environment and experience actual weapon characteristics with today’s range limitations. The E-LGTR
provides significantly improved CEP (within 3 meters) and CE90 performance against challenging

airborne lased tactical target environments.

Hazards:

E-LGTR
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Bomb, Penetrator, 550 pound BLU-111

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature

Aircraft NA Enhanced Laser Guided Training Round
Appearance:
Description:

The BLU-111/B penetrator is forged steel casing warheads, which is a more accurately toleranced variant
of the MK-82, 500-pound general purpose bomb. The Joint Standoff Weapon AGM-154C (Unitary
Variant) will use a combination of an Imaging Infrared (IIR) terminal seeker and a two-way data link to
achieve point target accuracy through aimpoint refinement and man-in-the-loop guidance. The
AGM-154C will carry the BLU-111/B equipped with the FMU-152 Joint Programmable Fuze (JPF) and
is designed to attack point targets.

The BLU-110A/B and BLU-111A/B thermally protected bombs are identical to the MK-83 and MK-84
thermally protected bombs, respectively, with the exception of the explosive filler. The BLU series bomb
bodies use PBNX-109 as explosive filler. The MK-82 and MK-83 series Low Drag General Purpose
bombs underwent a Product Improvement Initiative (PIl) which entailed filling the bomb cases with a less
sensitive explosive. When so filled, the MK-82 and MK-83 bombs are redesignated BLU-111/B and
BLU-110/B, respectively.

The BLU-111 is a 500-pound class steel casing warhead designed to fit into low-cost JDAM bombs. The
main purpose of the BLU-111 is to penetrate hardened targets, bunkers or concrete walls while
minimizing collateral damage because it carries only 500-pound of high explosive. The BLU-111
warhead has been provided to the GBU-30 JDAM bomb and AGM-154C Joint Standoff Weapon (JSOW)
(BLU-111/B). The BLU-111/B provided to the U.S. Navy JSOW-Cs will be fitted with the FMU-152
Joint Programmable Fuze (JPF).

Hazards:

BLU-111

Explosive (HE)

Fragmentation
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Chaff
Representative Weapon Platform, DODIC, and Nomenclature:
Platform DODIC | Nomenclature
Aircraft NA RR-129/AL Chaff Countermeasures
Aircraft NA RR-124 Chaff Countermeasures
Appearance:

Modern U.S. Navy RR-129 and RR-124 chaff countermeasures
and containers. Note how the RR-129 chaff, bottom, is different
lengths, and the RR-124, top, is all the same length. The RR-124

is designed to prevent interference with civil
Air Traffic Control radar systems.

Description:

Chaff, originally called Window by the British, and Dippel by the Second World War era German
Luftwaffe, is a radar countermeasure in which aircraft or other targets spread a cloud of small, thin pieces
of aluminum, metallised glass fiber, or plastic, which either appears as a cluster of secondary targets on
radar screens or swamps the screen with multiple returns.

Modern armed forces use chaff (in naval applications, for instance, using short-range Super Rapid
Blooming Off-Board Chaff rockets) to distract radar-guided missiles from their targets. Most military
aircraft and warships have chaff dispensing systems for self-defense. An intercontinental ballistic missile
may release, in its midcourse phase, several independent warheads, a large number of decoys, and chaff.

Hazards:

Countermeasures Chaff

None
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Flares

Representative Weapon Platform, DODIC, and Nomenclature:

Platform DODIC | Nomenclature
Aircraft NA
Appearance:

Typical Flare Construction Flares In Use

Schematic view of a MJU-7A/B decoy flare cartridge: anodized aluminum cartridge (1); an electrical
impulse cartridge (2), providing both expulsion and, in some cases, direct ignition of the payload; a
pusher plate acting as a safe & arm device (3); the payload (4) with first fire layer (5); the wrapping self-
adhesive polyester reinforced aluminum foil (6); and a front washer (7).

Description:

A (decoy) flare is an aerial infrared countermeasure to counter an infrared homing (“heat seeking”)
surface-to-air missile or air-to-air missile. Flares are commonly composed of a pyrotechnic composition
based on magnesium or another hot-burning metal, with burning temperature equal to or hotter than
engine exhaust. The aim is to make the infrared-guided missile seek out the heat signature from the flare
rather than the aircraft’s engines.

There is a wide variety of calibers and shapes available for aerial decoy flares. Due to volume storage
restrictions on board platforms, many aircraft of American origin use square decoy flare cartridges.
Nevertheless, cylindrical cartridges are also available on-board American aircraft, such as MJU-23/B on
the B-1 Lancer or MJU-8A/B on the F/A-18 Hornet; however, these are used mainly on-board French
aircraft and those of Russian origin, e.g., PPI1-26 IW on the MiG 29.

Square calibers and typical decoy flares:

e 1x1x8inch, e.g., M-206, MJU-61, (MTV based) M-211, M-212 (spectral flares)
e 2x1x8inch, e.g., MJU-TA/B (MTV based), MJU-59/B (spectral flare)
e 2x2,5x8inch, e.g., MJU-10/B (MTV based)
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Cylindrical calibers and typical decoy flares:
e 25inch, e.g.,, MJU-23/B (MTV based)
e 1.5inch, e.g., MJU 8 A/B (MTV based)
e 1linch,e.g., PPI 26 IW

Hazards:

Flares

Electromagnetic Radiation (EMR)

Expulsion

Incendiary
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[This Page Intentionally Left Blank]

F-56



APPENDIX G
AIR QUALITY CALCULATIONS AND CONFORMITY
DETERMINATION




[This Page Intentionally Left Blank]



Appendix G - Air Emission Calculations - 29 Palms LAAE EIS Project Alternatives

Table G-1. Emission Source Data for Road Construction - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Table G-2. Emission Source Data for Construction of Communications Towers - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Table G-3. Offroad Construction Equipment Emission Factors - 29 Palms LAS EIS Project Alternatives

Table G-4. Total Road Construction Emissions - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Table G-5. Emissions for Construction of Communications Towers - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Table G-6. Emission Source Data for Tactical Vehicles/Support Equipment - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Table G-7. Tactical Vehicles/Support Equipment Emission Factors - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Table G-8. Total Tactical Vehicles/Support Equipment Emissions - 29 Paims LAS EIS Proposed Alternatives 1, 2, and 4-6

Table G-9. On-Road Vehicle Data for Personnel/Equipment Transport - 29 Palms LAS EIS Project Alternatives

Table G-10. On-Road Vehicle Transport Emission Factors - 29 Paims LAS EIS Project Alternatives

Table G-11. Total On-Road Vehicle Personnel/Equipment Transport Emissions - 29 Palms LAS EIS Project Alternatives

Table G-12. Emission Source Data for Tactical Vehicles/Support Equipment - Unpaved Road Dust - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Table G-13. Emission Source Data for Tactical Vehicles/Support Equipment - Paved Road Dust - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Table G-14. Annual Fugitive Dust Emissions for Tactical Vehicles - Unpaved Roads - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Table G-15. Annual Fugitive Dust Emissions for Tactical Vehicles - Paved Roads - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Table G-16. Proposed MCAGCC Aircraft Operations and Emissions - Airspaces - 29 Palms LAS EIS Project Alternatives

Table G-17. Proposed Aircraft Emissions - Landing and Take-Offs - 29 Palms LAS EIS Project Alternatives

Table G-18. Proposed Fugitive Emissions - Landing and Take-Offs - 29 Palms LAS EIS Project Alternatives

Table G-19. Aircraft Emission Factors - Airspace Modes of Operation - 29 Palms LAS EIS Project Alternatives

Table G-20. Aircraft Emission Factors - Landing/Take-off Modes of Operation - 29 Palms LAS EIS Project Alternatives

Table G-21. Aircraft Emission Factors - Pad Landings - 29 Palms LAS EIS Project Alternatives

Table G-22. Aircraft Fugitive Dust Emission Factors - Landing/Take-off Modes of Operation - 29 Palms LAS EIS Project Alternatives
Table G-23. Total Proposed Aircraft Emissions within all MCAGCC Airspaces - 29 Palms LAS EIS Project Alternatives

Table G-24. Proposed Ground Forces Annual Ordnances - 29 Palms LAS EIS Project Alternatives

Table G-25. Air-Delivered Munitions Used During MEB Exercises - 29 Palms LAS EIS Project Alternatives

Table G-26. Ordnance Combustive Emission Factors - 29 Palms LAS EIS Project Alternatives

Table G-27. Air Delivered Munitions Combustive Emission Factors - 29 Palms LAS EIS Project Alternatives

Table G-28. Proposed Ground Forces Combustive Emissions - 29 Palms LAS EIS Project Alternatives

Table G-29. Air Delivered Munitions Combustive Emissions - 29 Palms LAS EIS Project Alternatives

Table G-30. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 1

Table G-31. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 2

Table G-32. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 4

Table G-33. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 5

Table G-34. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 6

Table G-35. Emission Source Data for Tactical Vehicles/Support Equipment - 29 Palms LAS EIS - Alternative 3

Table G-36. Total Tactical Vehicles/Support Equipment Emissions - 29 Palms LAS EIS - Alternative 3

Table G-37. Emission Source Data for Tactical Vehicles/Support Equipment - Unpaved Road Dust - 29 Palms LAS EIS - Alternative 3
Table G-38. Emission Source Data for Tactical Vehicles/Support Equipment - Paved Road Dust - 29 Palms LAS EIS - Alternative 3
Table G-39. Annual Fugitive Dust Emisssions for Tactical Vehciles - Unpaved Roads - 29 Palms LAS EIS - Alternative 3

Table G-40. Annual Fugitive Dust Emisssions for Tactical Vehciles - Paved Roads - 29 Palms LAS EIS - Alternative 3

Table G-41. Annual Air Emissions Summary - 29 Palms LAS EIS - Alternative 3

Table G-42. Year 2010 Visitation Activities for Acquired Lands - 29 Palms LAS EIS

Table G-43. Emission Source Data for Existing Activities in Johnson Valley OHV Area.

Table G-44. Emission Source Data for Existing Activities in the East Study Area - 29 Palms LAS EIS

Table G-45. Emission Source Data for Existing Activities in the South Study Area - 29 Palms LAS EIS

Table G-46. Existing Emissions within Acquired Lands - 29 Palms LAS EIS (Pounds/Year)

Table G-47. Existing Emissions within Acquired Lands - 29 Palms LAS EIS (Tons/Year)

Table G-48. Existing Emissions within Acquired Lands by Source Category - 29 Palms LAS EIS (Tons/Year)

Table G-49. Emission Factors for Existing Sources within Acquired Lands - 29 Palms LAS EIS.

Table G-50. Year 2015 Visitation Activities for Acquired Lands - 29 Palms LAS EIS

Table G-51. Emission Source Data for Year 2015 Activities in Johnson Valley OHV Area.



Table G-52. Emission Source Data for Year 2015 Activities in the East Study Area - 29 Palms LAS EIS

Table G-53. Emission Source Data for Year 2015 Activities in the South Study Area - 29 Palms LAS EIS

Table G-54. Year 2015 Emissions within Acquired Lands - 29 Palms LAS EIS (Pounds/Year)

Table G-55. Year 2015 Emissions within Acquired Lands - 29 Palms LAS EIS (Tons/Year)

Table G-56. Year 2015 Emissions within Acquired Lands by Source Category - 29 Palms LAS EIS (Tons/Year)

Table G-57. Fraction of Events Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Table G-58. Fraction of Dispersed-Use Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Table G-59. Fraction of All Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Table G-60. Year 2015 Future Baseline Emissions Relocated from Johnson Valley - 29 Palms LAS EIS Project Alternatives (Tons/Year)
Figure G-1. Windrose for 29 Palms MCAGCC Mainside Monitoring Station



Table G-1. Emission Source Data for Road Construction - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Hp Average Daily | Number | Hours/ Total Total
Activity/Equipment Type Rating | % of Full Throttle | Active Day Work Days Hp-Hrs
3000 Gal Water Truck 400 0.60 2 8 30 115,200
Motor Grader - 14 Foot Blade 275 0.80 1 8 30 52,800
Rubber Wheeled Compactor 400 0.80 1 8 30 76,800
Fugitive Dust NA NA 1 NA 30 30
On-Road Trucks
Vehicle Miles per Daily Total Total
Activity/Equipment Type Weight Round Trip Trips Work Days Miles
Equipment Delivery Truck 200 1 2 400

Table G-2. Emission Source Data for Construction of Communications Towers - 29 Palms LAS

EIS Proposed Alternatives 1, 2, ¢

Hp Average Daily | Number | Hours/ Total Total

Activity/Equipment Type Rating | % of Full Throttle | Active Day Work Days Hours
Forklift 67 0.40 1 4 5 536

Helicopters
Number | Cruising # of # of Rock
Activity/Equipment Type Active (Hrs) LTOs and Blocks (1)
Helicopter - Skycrane 1 5 12 120
Helicopter - Huey (1) 1 2 10 50
On-Road Trucks

Vehicle Wt. Miles per Total Total

Activity/Equipment Type (Tons) Round Trip Trips Miles
Heavy Duty Truck (2) 100 10 1,000

Notes: (1) For Huey, # of Rock and Blocks = # of TGOs.
(2) Assume 10% of total VMT would occur on unpaved road.
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Table G-3. Offroad Construction Equipment Emission Factors - 29 Palms LAS EIS Project Alternatives

Fuel Emission Factors (Grams/Horsepower-Hour)
Project Year 2010/Source Type Type VOoC CcO NOx SOx PM PM10 | PM2.5 Cco2 CH4 N20 | References
Off-Road Equipment - <15 Hp D 0.45 2.14 2.87 0.01 0.15 0.15 0.14 568 | 0.084| 0.006 (1)
Off-Road Equipment - 16-24 Hp D 0.49 1.52 2.76 0.00 0.16 0.16 0.14 568 | 0.084| 0.006 (1)
Off-Road Equipment - 25-50 Hp D 1.49 3.87 3.44 0.00 0.35 0.45 0.33 568 | 0.084| 0.006 (1)
Off-Road Equipment - 51-120 Hp D 0.66 2.36 4.05 0.00 0.36 0.30 0.33 568 | 0.084| 0.006 (1)
Off-Road Equipment - 121-175 Hp D 0.47 2.02 375 0.00 0.21 0.22 0.19 568 | 0.084| 0.006 (1)
Off-Road Equipment - 176-250 Hp D 0.34 0.97 3.60 0.00 0.13 0.15 0.12 568 | 0.084| 0.006 (1)
Off-Road Equipment - 251-500 Hp D 0.29 1.08 3.03 0.00 0.11 0.15 0.10 568 | 0.084| 0.006 (1)
Off-Road Equipment - 501-750 Hp D 0.31 1.18 3.25 0.00 0.12 0.15 0.11 568 0.084| 0.006 (1)
Off-Road Equipment - >750 Hp D 0.37 1.45 4.28 0.00 0.13 0.13 0.12 568 | 0.084| 0.006 (1)
On-road Truck - Idle (Gms/Hr) D 13.69 | 4845 104.13 0.06 1.76 1.58 120| 6,994 0.500( 0.250 (2)
On-road Truck - 5 mph (Gms/Mi) D 1210 | 2526 | 37.29 0.04 231 2.08 157| 3845( 0.100( 0.050 (2)
On-road Truck - 25 mph (Gms/Mi) D 1.50 795| 1551 0.02 0.65 0.59 044 2,043| 0.100| 0.050 (2)
On-road Truck - 55 mph (Gms/Mi) D 0.81 466 | 1453 0.02 0.58 0.52 039 1662| 0.100| 0.050 (2)
On-Road Trucks - Composite (Gms/Mi) D 942 | 20.77| 3179 0.04 1.89 1.70 129| 1,847( 0.200( 0.050 (2)
On-Road Trucks - Fugitive Dust --- --- --- 8.89 2.57 039 --- --- - (3)
Disturbed Ground - Fugitive Dust --- --- --- --- --- 55.00 | 27.50 275 --- --- - 4)
Helicopter - Skycrane - Cruise 384 2211 4.41 0.45 1.99 (5)
Helicopter - Skycrane - LTO 6.81 | 21.37 1.07 0.15 1.36 (5)
Helicopter - Skycrane - Rocks and Blocks 041 3.01 0.91 0.08 0.38 (5)
Helicopter - Skycrane - Fugitive Dust --- --- --- --- 12322 6161 24.64 --- (6)
Helicopter - Huey - Cruise 0.37 441 4.15 0.35 0.65 W]
Helicopter - Huey - LTO 2.17 1.90 1.02 0.10 0.19 M
Helicopter - Huey - TGO 0.06 0.76 0.96 0.08 0.15 @]
Helicopter - Huey - Fugitive Dust --- --- --- --- 11.28 5.64 226 -- -- --- (6)

Notes: (1) Composites developed from Offroad emission factors obtained from URBEMIS 2007 for project year 2010.

(2) Heavy duty diesel truck running emission factors developed from EMFAC2007 (CARB 2006b). Units in gms/mile calculated for project year 2010.

Composite emission factors based on a round trip of 75% at 55 mph, 20% at 25 mph, and 5% at 5 mph. Units in grams/mile.

Although not shown in these calculations, emissions from 15 minutes of idling mode included for each truck round trip.

(3) See Table G-7. Units in Lb/VMT.

(4) Units in Ibs/acre-day from section 11.2.3 of AP-42 (USEPA 1995). Emissions reduced by 50% from uncontrolled levels to simulate

implementation of best management practices (BMPs) for fugitive dust control
(5) AESO 2000a and b for a CH-46E. Cruise units in Ib/hr and LTO/Rocks and Blocks/TGO units in Ib/event.

(6) See Table G-17, R-2501 Section. Units in Lb/LTO.

(7) EPA1992. Cruise units in Ib/hr and LTO/Rocks and Blocks units in Ib.
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Table G-4. Total Road Construction Emissions - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Total Pounds
Activity/Equipment Type VOoC co NOx SOx PM PM10 PM2.5 co2 CH4 N20
3000 Gal Water Truck 73.85 274.97 770.26 0.82 28.19 38.10 2594 | 144,254 21.32 1.42
Motor Grader - 14 Foot Blade 33.85 126.03 353.04 0.37 12.92 17.46 11.89 66,116 9.77 0.65
Rubber Wheeled Compactor 49.23 183.31 513,51 0.54 18.79 25.40 17.29 96,169 14.21 0.95
Fugitive Dust - - - - 1,650 825 83
Subtotal 157 584 1,637 2 1,710 906 138 | 306,540 45 3
On-Road Vehicles
Equipment Delivery Truck 8.30 18.31 28.04 0.03 1.67 150 1.13 1,629 0.09 0.04
On-Road Vehicles -Subtotal 8.30 18.31 28.04 0.03 1.67 1.50 1.13 1,629 0.09 0.04
Total Emissions (Pounds) 165 603 1,665 2 1,712 907 139 | 308,169 45 3
Calculation of Annual Emissions for Off-Road Equipment
Emission Factor (g/hp-hr) x Total Horsepower-hours (hp-hriyr) x 1 Ib/453.6 g = Annual Emissions (Ib/yr)
Calculation of Annual Emissions for On-Road Vehicles
Emission Factor (g/mile) x Number of daily truck trips x Round-trip distance (mile) x Number of working days x 1 Ib/453.6 g = Annual Emissions (Ib/yr)
Calculation of Annual Emissions for PM fugitive dust - ground disturbance
Emission Factor (Ib/acre-day) x Acreage Disturbed (acres) x Annual number of working days (day/yr) = Annual Emissions (lb/yr)
Table G-5. Emissions for Construction of Communications Towers - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6
Total Pounds
Activity/Equipment Type VOoC co NOx SOx PM PM10 PM2.5 co2 CH4 N20
Forklift 0.8 2.8 4.8 0.0 04 0.4 04 671.2 0.1 0.0
Subtotal 0.8 2.8 4.8 0.0 04 0.4 04 671.2 0.1 0.0
Helicopters
Helicopter - Skycrane - Cruise 19.2 110.6 22.1 2.3 10.0 - - -
Helicopter - Skycrane - LTO 81.7 256.4 12.8 1.8 16.3 - - -
Helicopter - Skycrane - Rocks and Blocks 49.2 361.2 109.2 9.6 45.6 - - - -
Helicopter - Skycrane - Fugitive Dust - - - - 1,478.6 739.3 295.7 -
Helicopter - Huey - Cruise 0.7 8.8 8.3 0.7 13 - - -
Helicopter - Huey - LTO 21.7 19.0 10.2 1.0 1.9 - - -
Helicopter - Huey - TGO 31 379 48.1 4.1 7.5 - - - -
Helicopter - Huey - Fugitive Dust - - - - 112.8 56.4 22.6 - -
Subtotal 175.7 794.0 210.7 194 16740 795.7 318.3 -
On-Road Vehicles
Equipment Delivery Truck 2.2 12.1 32.6 0.0 13 12 09| 38740 0.2 0.1
Equipment Delivery Truck - Fugitive Dust - - - - 889.3 257.0 39.4 - - -
On-Road Vehicles -Subtotal 2.2 12.1 32,6 0.0 890.6 258.2 40.3| 3,874.0 0.2 0.1
Total Emissions (Pounds) 178.6 808.8 248.1 195| 2,565.0| 1,054.3 359.0 | 4,545.2 0.3 0.1

Calculation of Annual Emissions for Off-Road Equipment

Emission Factor (g/hp-hr) x Total Horsepower-hours (hp-hriyr) x 1 Ib/453.6 g = Annual Emissions (Ib/yr)
Calculation of Annual Emissions for Helicopters - LTOs

Emission Factor (Ib/LTO) x Number of LTOs = Annual Emissions (Ib/yr)

Calculation of Annual Emissions for On-Road Vehicles

Emission Factor (g/mile) x Number of daily truck trips x Round-trip distance (mile) x Number of working days x 1 Ib/453.6 g = Annual Emissions (Ib/yr)

Calculation of Annual Emissions for PM fugitive dust - ground disturbance

Emission Factor (Ib/acre-day) x Acreage Disturbed (acres) x Annual number of working days (day/yr) = Annual Emissions (lb/yr)
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Table G-6. Emission Source Data for Tactical Vehicles/Support Equipment - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Number of Annual Miles per Total
Activity/Equipment Type Vehicles VMT Gallon Gallons Hp Total Hp-Hr (1)

Tactical Vehicles
Medium Tactical Vehicle Replacement 348 228,814 3.85 59,432 250 1,188,644
High-Mobility Multipurpose Wheeled Vehicle 785 393,386 14.00 28,099 150 561,980
Logistics Vehicle System 198 75,094 2.00 37,547 445 750,940
Internally Transportable Vehicle 50 18,156 14.00 1,297 71 25,937
M60AL Bridge Vehicle 4 2,580 0.33 7,818
Amphibious Assault Vehicle 187 87,550 0.75 116,733 425 2,334,667
(Variants) 87 34,694 5.17 6,711 275 134,213
M88A2 Hercules Recovery Vehicle 12 1,290 0.33 3,909
High-Mobility Artillery Rocket System 6 70 3.85 18 330 364
Abrams M1A1 Main Battle Tank 44 16,354 0.33 49,558
Joint Assault Bridge 5 1,858 0.33 5,632
Assault Breacher Vehicle 5 3,000 0.36 8,333
Tactical Support Equipment (2)

Number of Hours per Total

Vehicles Hp Year Hp-Hr
Medium Crawler Tractor 5 118 120 70,800
Excavator, Combat 12 295 120 424,800
Grader 2 150 120 36,000
Armored Tractor 3 118 120 42,480
D7 Bulldozer 5 200 120 120,000
Armored Backhoe 12 295 120 424,800
Extended Boom Forklift 4 150 120 72,000
Light Capacity Rough Terrain Truck Forklift 2 110 120 26,400
Tractor, Rubber Tired, Articulated Steering 10 185 120 222,000

Notes: (1) Based upon a fuel usage rate of 0.051 gallons per Hp-Hr.
(2) Horsepower ratings from 2007 CEIP Appendix D.11.
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Table G-7. Tactical Vehicles/Support Equipment Emission Factors - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Emission Factors (Pounds/1000 Gallons)

Source Type ROG | cO [ NOx | sOx | PM | PMy [ PMps | CO, | CHy [ N,O | Reference

Tank Vehicles and ABV

Abrams Tank/Bridge Vehicles 0.06 0.45| 118.80 0.51 1.56 1.56 1.52 21,054 0.68 0.60 (A
Assault Breacher Vehicle 14.10 | 101.60 | 170.88 | 13.96 171 171 1.57 21,054 0.68 0.60 )
Other Tactical Vehicles/TSE

Emission Factors (Grams/Horsepower-Hour)

121-250 Hp 0.94 440 1084 1.32 0.44 0.43 0.43 568 0.08 0.01 ®)
>250 Hp 0.95 420 1084 1.32 0.42 0.41 0.41 568 0.08 0.01 ®)

Notes: (1) From 2007 CEIP Appendix D.11, page 6.

(2) FEA for Proposed ABV Action at MCAGCC (2003).
(3) From 2007 CEIP Appendix D.11, page 7.
)

4) GHG Emission Factors for (a) Tank Vehicles and ABVs from General Reporting Protocol, Tables C.3 and C.6 jet fuel (California Climate Action Registry 2009)

and (b) other TV/TSE from OFFROAD2007 Model.
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Table G-8. Total Tactical Vehicles/Support Equipment Emissions - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Pounds per Year
Activity/Equipment Type RoG | co | Nox [ sox [ em [ Pmy [PmM,s [ cCO, CH, | N,0 [ cose
Tactical Vehicles
Medium Tactical Vehicle Replacement 2,489 11,006| 28406| 3459| 1,01| 1,074| 1074| 33,757,494| 99,776 6,652 | 37,914,821
High-Mobility Multipurpose Wheeled Vehicle 1,165| 5451| 13430| 1,635 545 533 533 | 15,960,232 | 47,173 3,145 | 17,925,778
Logistics Vehicle System 1573| 6953| 17,946| 2,185 695 679 679 | 21,326,696 | 63,035 4202 | 23,953,136
Internally Transportable Vehicle 54 252 620 75 25 25 25 32,479 5 0 32,679
M60AL Bridge Vehicle 0 4 929 4 12 12 12 164,604 5 5 166,159
Amphibious Assault Vehicle 4890 | 21,617 | 55793 6,794| 2162 2110| 2110| 66,304,533 | 195974 13,065| 74,470,116
Light Armored Vehicle (Variants) 281 1,302 3,207 391 130 127 127 168,062 25 2 169,097
M88A2 Hercules Recovery Vehicle 0 2 464 2 6 6 6 82,302 3 2 83,079
High-Mobility Artillery Rocket System 1 3 9 1 0 0 0 10,327 31 2 11,599
Abrams M1A1 Main Battle Tank 3 22 5,887 25 77 77 75 1,043,385 34 29 1,053,241
Joint Assault Bridge 0 3 669 3 9 9 9 118,567 4 3 119,686
Assault Breacher Vehicle 118 847 1,424 116 14 14 13 175,450 6 5 177,107
Subtotal - Pounds 10574 | 47,461 | 128784 | 14,691| 4,777| 4,667| 4,663 | 139,144,131 | 406,069 | 27,113 | 156,076,499
Tactical Support Equipment
Medium Crawler Tractor 147 147 147 147 147 147 147 147 147 147 147
Excavator, Combat 890 | 3933 10152 1,236 393 384 384 531,937 79 5 535,212
Grader 75 333 860 105 33 33 33 45,079 7 0 45,357
Armored Tractor 89 393 1,015 124 39 38 38 53,194 8 1 53,521
D7 Bulldozer 251 1,111 2,868 349 111 108 108 150,265 2 1 151,190
Armored Backhoe 890 | 3933 10152 1,236 393 384 384 531,937 79 5 535,212
Extended Boom Forklift 149 698 1,721 210 70 68 68 90,159 13 1 90,714
Light Capacity Rough Terrain Truck Forklift 55 256 631 77 26 25 25 33,058 5 0 33,262
Multipurpose Vehicles 460 | 2,153 5,305 646 215 210 210 277,989 4 3 279,701
Subtotal - Pounds 3006 12959 32850 4129 1428] 1,398] 1,398 1,713,764 400 164 1,724,315
Total Emissions (Pounds) 13,579 | 60,420 | 161,635| 18,820| 6,205| 6,065| 6,061 | 140,857,894 | 406,469 | 27,276 | 157,800,814
Total Emissions (Tons) * 6.79| 3021 80.82 9.41 3.10 3.03 3.03 63,892.14 |  184.37 12.37 71,599.36

Calculation of Annual Emissions for Tactical and Support Equipment
Emission Factor (g/hp-hr) x total Hp-hrs x 1 1b/453.6 g = Annual Emissions (Ib/yr)
Calculation of Abrams Tank/Bridge Vehicles and Assault Breacher Vehicle

Emission Factor (Ibs/1000 gals) x Total Gals x 1 /1000 = Annual Emissions (Ib/yr)
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Table G-9. On-Road Vehicle Data for Personnel/Equipment Transport - 29 Palms LAS EIS Project Alternatives

Annual # of Vehicle Round Miles/Round Total
Activity/Equipment Type Trips Trip (1) Annual Miles
On-Road Transport
Buses 800 90 72,000
Tractor-Trailer/Convoyed Vehicles 200 90 18,000

Notes: (1) Equal to distance travelled within the MDAB - all trips would originate from March Air Reserve Base and Camp Pendleton.
(2) Horsepower ratings from 2007 CEIP Appendix D.11.
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Table G-10. On-Road Vehicle Transport Emission Factors - 29 Palms LAS EIS Project Alternatives

Emission Factors (Grams/Mile)

Source Type/Activity ROG | CcO | NO | SO | PM | PM 44 | PM 5 | co, | CH, | N,O | Reference

Urban Bus

25 MPH 094| 843 1578 0.02 026 024 2,177 (1)
55MPH 046 601 2196 002 016 014 2,133 ()
Composite Trip (1) 0.56 649 | 2072 0.02 - 018| 016 2,142 0
Heavy Diesel Truck

25 MPH 080| 563 1033| 002 041 037 1,768 (1)

55 MPH 045| 367| 1000| o001 037 034 1,500 ()
Composite Trip (1) 052 406| 1007 0.01 - 038 035 1,554 )

Notes: (1) Assumes statewide average fleets for year 2013. Obtained from ARB EMFAC2007 Model (ARB 2006). PM inlcudes combustive and tire and brake wear.

(2) Composite factors based on a trip of 80% 25 mph and 20% 55 mph.
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Table G-11. Total On-Road Vehicle Personnel/Equipment Transport Emissions - 29 Palms LAS EIS Project Alternatives
Pounds per Year

Equipment Type ROG co NO SO PM PM 44 PM 5 co, CH, N,O CO,e
Tactical Vehicles

Buses 88 1,031 3,290 3 - 28 26 340,020

Tractor-Trailer/Convoyed Vehicles 21 161 399 0 R 15 14 61,650

Total Emissions (Pounds) 109 1,192 3,689 4 - 43 40 401,670 - -
Total Emissions (Tons) 0.05 0.60 1.84 0.00 - 0.02 0.02 182.19 - - 182.19
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Table G-12. Emission Source Data for Tactical Vehicles/Support Equipment - Unpaved Road Dust - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-¢

Weight Unpaved Emission Factor (Lb/VMT) Annual % Unpaved
Equipment Type (Tons) PM PM 14 | PM ;5 VMT Travel (1) Unpaved VMT
Tactical Vehicles
Medium Tactical Vehicle Replacement 10.0 6.51 1.88 0.29 228,814 90% 205,933
High-Mobility Multipurpose Wheeled Vehicle 3.0 3.79 1.09 0.17 393,386 50% 196,693
Logistics Vehicle System 20.0 8.89 2.57 0.39 75,094 50% 37,547
Internally Transportable Vehicle 35 4.06 1.17 0.18 18,156 50% 9,078
M60AL Bridge Vehicle 70.0 15.63 452 0.69 2,580 90% 2,322
Amphibious Assault Vehicle 30.6 10.77 311 0.48 87,550 90% 78,795
Light Armored Vehicle (Variants) 14.1 7.60 2.20 0.34 34,694 90% 31,225
M88A2 HERCULES Recovery Vehicle 70.0 15.63 452 0.69 1,290 90% 1,161
High-Mobility Artillery Rocket System 12.0 7.07 2.04 0.31 70 50% 35
Abrams M1A1 Main Battle Tank 70.0 15.63 452 0.69 16,354 90% 14,719
Joint Assault Bridge 70.0 15.63 4.52 0.69 1,858 90% 1,673
Assault Breacher Vehicle 55.0 14.02 4.05 0.62 3,000 90% 2,700
Tactical Support Equipment
Ground Disturbance (2) 1 110.0 55.0 55 43

Notes: (1) Percentage of unpaved roads from 2007 CEIP Appendix D.13.
(2) Weight = daily disturbed acreage and Annual VMT = total annual days of disturbance. Emission factors in Ib/acre-day.

Table G-13. Emission Source Data for Tactical Vehicles/Support Equipment - Paved Road Dust - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

% Paved
Weight Paved Emission Factor (Lb/VMT) Annual | Travel (1) Paved VMT

Equipment Type (Tons) PM PM 4 | PM s VMT

Tactical Vehicles

Medium Tactical Vehicle Replacement 10.0 0.07 0.01 0.002 228,814 10% 22,881
High-Mobility Multipurpose Wheeled Vehicle 3.0 0.01 0.00 - 393,386 50% 196,693
Logistics Vehicle System 20.0 0.20 0.04 0.006 75,094 50% 37,547
Internally Transportable Vehicle 35 0.01 0.00 0.000 18,156 50% 9,078
M60A1 Bridge Vehicle 70.0 1.32 0.26 0.038 2,580 10% 258
Amphibious Assault Vehicle 30.6 0.38 0.07 0.011 87,550 10% 8,755
Light Armored Vehicle (Variants) 14.1 0.12 0.02 0.003 34,694 10% 3,469
M88A2 HERCULES Recovery Vehicle 70.0 1.32 0.26 0.038 1,290 10% 129
High-Mobility Artillery Rocket System 12.0 0.09 0.02 0.002 70 50% 35
Abrams M1A1 Main Battle Tank 70.0 1.32 0.26 0.038 16,354 10% 1,635
Joint Assault Bridge 70.0 1.32 0.26 0.038 1,858 10% 186
Assault Breacher Vehicle 55.0 0.92 0.18 0.027 3,000 10% 300

Notes: (1) Percentage of paved roads from 2007 CEIP Appendix D.13.
(2) USEPA 42 13.2.1, sL - 0.1, k(PM10) - 0.016, k(PM2.5) - 0.0024, C(PM10) - 0.00047, C(PM2.5) - 0.00036
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Table G-14. Annual Fugitive Dust Emissions for Tactical Vehicles - Unpaved Roads - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Annual Emissions - Tons
Equipment Type PM PM 1o PM ;5
Tactical Vehicles
Medium Tactical Vehicle Replacement 670.28 193.71 29.70
High-Mobility Multipurpose Wheeled Vehicle 37241 107.63 16.50
Logistics Vehicle System 166.94 48.25 7.40
Internally Transportable Vehicle 18.42 5.32 0.82
M60A1 Bridge Vehicle 18.14 5.24 0.80
Amphibious Assault Vehicle 424.23 122.61 18.80
Light Armored Vehicle (Variants) 118.62 34.28 5.26
M88A2 HERCULES Recovery Vehicle 9.07 2.62 0.40
High-Mobility Artillery Rocket System 0.12 0.04 0.01
Abrams M1A1 Main Battle Tank 115.00 33.24 5.10
Joint Assault Bridge 13.07 3.78 0.58
Assault Breacher Vehicle 18.93 547 0.84
Subtotal 1,945.24 562.19 86.20
Tactical Support Equipment
Ground Disturbance 2.64 1.32 0.13
Subtotal 2.64 1.32 0.13
Total Emissions 1,947.88 563.51 86.33

Table G-15. Annual Fugitive Dust Emissions for Tactical Vehicles - Paved Roads - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Annual Emissions - Tons
Equipment Type PM PM 4 PMs
Tactical Vehicles
Medium Tactical Vehicle Replacement 0.81 0.15 0.02
High-Mohility Multipurpose Wheeled Vehicle 1.10 0.18 -
Logistics Vehicle System 3.77 0.73 0.10
Internally Transportable Vehicle 0.06 0.01 0.00
M60A1 Bridge Vehicle 0.17 0.03 0.00
Amphibious Assault Vehicle 1.67 0.32 0.05
Light Armored Vehicle (Variants) 0.21 0.04 0.01
M88A2 HERCULES Recovery Vehicle 0.09 0.02 0.00
High-Mobility Artillery Rocket System 0.00 0.00 0.00
Abrams M1A1 Main Battle Tank 1.08 0.21 0.03
Joint Assault Bridge 0.12 0.02 0.00
Assault Breacher Vehicle 0.14 0.03 0.00
Total Emissions 9.22 1.75 0.22
Total Emissions - Paved and Unpaved Roads G-11 1,957.10 565.25 86.56




Table G-16. Proposed MCAGCC Aircraft Operations and Emissions - Airspaces - 29 Palms LAS EIS Project Alternatives

Sorties

Fraction Below | Total Duration | Duration Below Tons per Year
Aircraft Type | Annual | 3,000 AGL (Min.) 3,000 AGL (Min.) | ROG/HC co NOXx S02 PM10 PM2.5 Co2 CH4 N20 CO,e’
F/IA-18 CID 484 0.07 90 6.3 0.07 0.41 1.14 0.07 1.07 1.07 522 0.02 0.01 527
F-35 152 0.07 90 6.3 0.02 0.13 0.36 0.02 0.34 0.34 164 0.01 0.00 166
Joint FW (1) 4 0.07 90 6.3 0.00 0.00 0.05 0.00 0.00 0.01 5 0.00 0.00 5
KC-130 136 0.07 180 12.6 0.03 0.12 0.65 0.03 0.29 0.29 230 0.01 0.01 232
AV-8B 300 0.07 78 55 0.37 4.28 4.18 0.03 0.52 0.52 261 0.01 0.01 264
AH-1 546 0.99 90 89.1 0.19 3.63 1.91 0.14 1.45 1.45 1,067 0.03 0.03 1,077
UH-1 546 0.99 90 89.1 0.04 0.26 1.77 0.12 1.24 1.24 912 0.03 0.03 921
CH-53E 232 0.99 90 89.1 0.12 1.64 6.21 0.31 1.70 1.70 2,381 0.08 0.07 2,403
MV-22 268 0.69 120 82.8 0.01 0.45 6.59 0.23 0.89 0.89 1,752 0.06 0.05 1,769
Joint RW (2) 320 0.99 12 11.9 0.02 0.28 0.15 0.01 0.11 0.11 83 0.00 0.00 84
EA-6B 74 120 - - - -
Joint AR (3) 36 240 - - - -
UAS 240 600
Total 3,338 1,890 0.86 11.20 23.01 0.95 7.62 7.63 7,378 0.24 0.21 7,447

Notes: (1) Assumes F-16 aircraft.
(2) Assumes AH-1 helicopter.
(3) Assumes KC-135 aircraft.
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Table G-17. Proposed Aircraft Emissions - Landing and Take-Offs - 29 Palms LAS EIS Project Alternatives

Annual Tons per Year

Location/Aircraft Type | Sorties [ ROG/HC co NOX so2 PM10 PM2.5 co2 CH4 N20 CO,e
EAF
FIA-18 CID 484 13.17 3461 3.86 0.22 402 402 1672 0.05 0.05 1,688
F-35 152 4.14 10.87 121 0.07 1.26 1.26 525 0.02 0.01 530
Joint FW (1) 4 0.01 0.05 0.02 0.00 0.00 0.00 7 0.00 0.00 8
KC-130 136 052 101 118 0.06 0.61 0.61 498 0.02 0.01 503
AV-8B 300 262 293 172 013 0.23 0.23 528 0.02 0.01 533
AH-1 546 0.09 193 057 0.05 0.49 0.49 362 001 0.01 365
UH-1 546 018 091 035 0.03 0.32 0.32 237 0.01 0.01 239
CH-53E 232 1.30 265 1.03 0.08 0.44 0.44 627 0.02 0.02 633
MV-22 268 154 073 154 0.01 0.27 0.27 607 0.02 0.02 613
Joint RW (2) 320 0.05 113 033 0.03 0.29 0.29 212 0.01 0.01 214
EA-6B 74 0.83 170 045 0.04 0.07 0.07 208 0.01 0.01 210
JOiNt AR (3) 36 0.06 1.86 0.59 0.09 0.62 0.62 301 0.01 0.01 304
UAS 240 - - - - - - -
Subtotal 3,338 2453 60.38 12.86 0.80 8.63 8.63 5,786 0.19 0.16 5,840
R-2501
AH-1 1,092 0.02 0.38 017 0.01 0.14 0.14 101 0.00 0.00 102
UH-1 1,092 0.01 0.16 031 0.03 0.25 0.25 269 0.01 0.01 271
CH-53E 464 012 045 093 0.05 0.28 0.28 388 0.01 0.01 392
MV-22 536 0.00 0.08 2.38 0.06 0.25 0.25 491 0.02 0.01 496
Joint RW (2) 640 0.01 0.22 0.10 0.01 0.08 0.08 59 0.00 0.00
Subtotal 3,184 0.16 129 3.90 0.16 1.00 1.00 1,309 0.04 0.04 1,261
Total - LTOs 6,522 24.69 61.67 16.76 0.96 9.62 962 7,094 0.23 0.20 7,101

Notes: (1) Assumes F-16 aircraft.

(2) Assumes AH-1 helicopter.
(3) Assumes KC-135 aircraft.

Table G-18. Proposed Fugitive Emissions - Landing and Take-Offs - 29 Palms LAS EIS Project Alternatives

Annual Tons per Year
Aircraft Type/Location | Sorties PM10 PM2.5

EAF

AH-1 546 0.35 0.14
UH-1 546 0.08 0.03
CH-53E 232 1.59 0.64
Mv-22 268 0.26 0.10
Joint RW (2) 320 0.21 0.08
Subtotal 1,912 2.50 1.00
R-2501

AH-1 1,092 12.711 5.08
UH-1 1,092 3.08 123
CH-53E 464 14.29 5.72
Mv-22 536 2.33 0.93
Joint RW (2) 640 7.45 2.98
Subtotal 3,824 39.86 15.94
Total 5,736 42.36 16.94
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Table G-19. Aircraft Emission Factors - Airspace Modes of Operation - 29 Palms LAS EIS Project Alternatives

Engine Power Fuel Flow/ VoC co NOXx S02 PM10 PM2.5 C02 CH4 N20

Aircraft Engine Type # Engines Setting Engine (Lb/Hr) Pounds/1000 Pounds Fuel Source of EF
FIA-18 CID  |F404-GE-402 2 85% N 3,318 0.44 2.44 6.74 0.40 6.36 6.36 3,096 0.10 0.09 [AESO Memo Rpt 9815E, 11/02
F-35 F404-GE-402 2 85% N 3,318 0.44 2.44 6.74 0.40 6.36 6.36 3,096 0.10 0.09 [F-18 as a surrogate
Joint FW (1)  [F100-PW-100 1 Intermediate 7,617 0.14 0.91 30.89 0.96 2.06 6.36 3,096 0.10 0.09 |F-16 as a surrogate
KC-130 T56-A-16 4 8,000 Q 1,300 0.36 158 8.75 0.40 3.97 397 3,096 0.10 0.09 |AESO Memo Rpt 2000-09B, 1/01
AV-8B F-402-RR-404 1 Intermediate 6,186 433 50.73 49.49 0.40 6.19 6.19 3,096 0.10 0.09 |EPA (1992), p. 187
AH-1 T700-GE-401C 2 38% Q - Cruise 425 0.56 10.54 5.55 0.40 4.20 4.20 3,096 0.10 0.09 |AESO Memo Rpt 9824a, 1/00
UH-1 T53-L-13B 2 58% Q - Climbout 363 0.13 0.88 6.02 0.40 4.20 4.20 3,096 0.10 0.09 |AESO Memo Rpt 9904A, 1/00
CH-53E T64-GE-416 and -416A 3 70% Q - Cruise 1,488 0.15 213 8.08 0.40 221 221 3,096 0.10 0.09 |AESO Memo Rpt 9822C, 2/00
MV-22 T406-AD-400 2 Helo (16°) Cruise 1,530 0.01 0.79 11.64 0.40 158 1.58 3,096 0.10 0.09 |AESO Memo Rpt 9946E, 1/01
Joint RW (2)  [T700-GE-401C 2 38% Q - Cruise 425 0.56 10.54 5.55 0.40 4.20 420 3,096 0.10 0.09 [AH-1 as a surrogate
EA-6B J52-P408 2 Intermediate 5,752 3.85 18.29 48.20 0.96 5.75 5.75 3,096 0.10 0.09 (EPA (1992), p. 186
Joint AR (3)  [F108-CF-100 4 Intermediate 5,650 0.03 161 13.53 0.96 0.65 0.65 3,096 0.10 0.09 |IERA 2002
Notes: (1) Assumes F-16 aircraft.

@
@3
@

Assumes AH-1 helicopter.
Assumes KC-135 aircraft.

GHG Emission Factors from General Reporting Protocol, Tables C.3 and C.6 jet fuel (California Climate Action Registry 2009).
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Table G-20. Aircraft Emission Factors

- Landing/Take-off Modes of Operation - 29 Palms LAS EIS Project Alternatives

Fuel Usage Pounds/LTO

Aircraft Engine Type # Engines | (Pounds per LTO) VoC co NOx S02 PM10 PM2.5 Cco2 CH4 N20 Source of EF
FIA-18 CID  |F404-GE-402 2 2,232 54.43 143.03 15.95 0.89 16.61 16.61 6,911 0.22 0.20 [AESO Memo Rpt 9815E, 11/02
F-35 F404-GE-402 2 2,232 54.43 143,03 15.95 0.89 16.61 16.61 6,911 0.22 0.20 |F-18 as a surrogate
Joint FW (1)  |F100-PW-100 1 1,207 4.74 23.33 9.89 1.12 217 217 3,737 0.12 0.11 [USAF IERA 2002
KC-130 T56-A-16 4 2,367 7.65 14.79 17.35 0.95 9.03 9.03 7,329 0.24 0.21 [AESO Memo Rpt 2000-098, 1/01
AV-8B F-402-RR-404 1 1,137 17.49 19.55 11.48 0.84 1.55 1.55 3,520 0.11 0.10 [EPA (1992), p. 187
AH-1 T700-GE-401C 2 428 0.33 7.08 2.09 0.17 1.80 1.80 1,325 0.04 0.04 [AESO Memo Rpt 9824a, 1/00
UH-1 T53-L-13B 1 280 0.67 3.32 1.28 0.11 1.18 118 867 0.03 0.02 [AESO Memo Rpt 9904A, 1/00
CH-53E T64-GE-416 and -416A 3 1,746 11.24 22.86 8.86 0.70 376 3.76 5,406 0.18 0.15 [AESO Memo Rpt 9822C, 2/00
MV-22 T406-AD-400 2 1,464 1151 5.44 11,51 0.08 2.01 2.01 4,533 0.15 0.13 [AESO Memo Rpt 9946E, 1/01
Joint RW (2)  |T700-GE-401C 2 428 0.33 7.08 2.09 0.17 1.80 1.80 1,325 0.04 0.04 [AH-1 as a surrogate
EA-6B J52-P408 2 1,819 22.55 45,91 12.10 0.98 1.82 1.82 5,632 0.18 0.16 [EPA (1992), p. 186
Joint AR (3)  |F108-CF-100 4 5,399 3.33 103.38 32.90 5.13 34.49 34.49 16,716 0.54 0.47 |IERA 2002 |
Notes: (1) Assumes F-16 aircraft.

@
@3
@

Assumes AH-1 helicopter.
Assumes KC-135 aircraft.

GHG Emission Factors from General Reporting Protocol, Tables C.3 and C.6 (California Climate Action Registry 2009).
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Table G-21. Aircraft Emission Factors - Pad Landings - 29 Palms LAS EIS Project Alternatives

Fuel Usage Pounds/Landing
Aircraft Engine Type # Engines [Pounds per Landing voc co NOx S02 PM10 PM2.5 Cco2 CH4 N20 Source of EF
AH-1 T700-GE-401C 2 60 0.03 0.69 0.32 0.02 0.25 0.25 185.8 0.01 0.01 [AESO Memo Rpt 9961, 7/99
UH-1 (4) T53-L-13B 1 159 0.02 0.30 0.57 0.05 0.46 0.46 492.3 0.02 0.01 [AESO Memo Rpt 9904A, 1/00
CH-53E T64-GE-416 and -416A 3 540 0.52 1.94 4.03 0.22 1.19 119 1,671.9 0.05 0.05 [AESO Memo Rpt 9960, Revision B, 4/00
MV-22 T406-AD-400 2 592 0.01 0.29 8.87 0.24 0.94 0.94 1,832.9 0.06 0.05 [AESO Memo Rpt 2000-098, 1/01
Joint RW (2)  [T700-GE-401C 2 60 0.03 0.69 0.32 0.02 0.25 0.25 185.8 0.01 0.01 [AH-1 as a surrogate
Notes: (1) Equal to hover, climbout, descent, and approach modes.
Table G-22. Aircraft Fugitive Dust Emission Factors - Landing/Take-off Modes of Operation - 29 Palms LAS EIS Project Alternatives
Rain Days | % of Time Wind | Exposed Area PM10 PM2.5 | Location of Source of EF
Aircraft Soil Silt Content (%) per Year | Speed > 12 Knots (Acres) Pounds/Landing or Take EF
EAF
AH-1 9.1 8 0.17 0.04 1.30 0.52 |2007 CEIP - MDAQMD Mine Operations
UH-1 9.1 8 0.04 0.04 0.30 0.12 |2007 CEIP - MDAQMD Mine Operations
CH-53E 9.1 8 0.16 0.45 13.72 5.49 12007 CEIP - MDAQMD Mine Operations
MV-22 9.1 8 0.02 0.51 1.94 0.78 |12007 CEIP - MDAQMD Mine Operations
Joint RW (1) 9.1 8 0.17 0.04 1.30 0.52 |2007 CEIP - MDAQMD Mine Operations
R-2501
AH-1 9.1 8 0.33 0.37 23.27 9.31 /12007 CEIP - MDAQMD Mine Operations
UH-1 9.1 8 0.08 0.37 5.64 2.26 |2007 CEIP - MDAQMD Mine Operations
CH-53E 9.1 8 0.32 1.01 61.61 24.64 12007 CEIP - MDAQMD Mine Operations
Mv-22 9.1 8 0.04 114 8.69 3.48 12007 CEIP - MDAQMD Mine Operations
Joint RW (1) 9.1 8 0.33 0.37 23.27 9.31 /12007 CEIP - MDAQMD Mine Operations
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Table G-23. Total Proposed Aircraft Emissions within all MCAGCC Airspaces - 29 Palms LAS EIS Project Alternatives

Tons per Year
Airspace ROG/HC CO NOx S0O2 PM10 PM2.5 Co2 CH4 N20 CO,e
Airspaces 0.86 11.20 23.01 0.95 7.62 7.63 7,378 0.24 0.21 7,447
EAF LTOs 24.53 60.38 12.86 0.80 8.63 8.63 5,786 0.19 0.16 5,840
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00 1,309 0.04 0.04 1,261
Prop Wash - Fugitive Dust 42.36 16.94
Total 25.55 72.87 39.77 191 59.60 34.20 14,472 0.47 041 7,447
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Table G-24. Proposed Ground Forces Annual Ordnances - 29 Palms LAS EIS Project Alternatives

Weight/Unit | Total Explosive

Ordnance Type/Activity Item # Usage Units (Lb) Weight (Tons)
Ground Forces Munitions

Cartridges Smaller than 30 mm A059, A063, A064, A131, A576, A976 936,270 | EA
Cartridges 30-75 mm B519, B535, B576, B630, B643, B647 24,242 EA
Cartridges 75 mm and Larger C784, C785, C868, C870, C871, C995 11,468 | EA 3.06 17.52
Projectiles, Canisters, and Chargers D505, D528, D532, D533, D541, D544, D579 38,332 EA 4.96 95.00
Grenades G878, G930, G940, G945 666 | EA
Rockets, Rocket Motors, and Igniters HX05, HX07, J143 144 EA 0.11 0.01
Mines and Smoke Pots K143 144| EA 0.22 0.02
Signals and Simulators L312, 1314, L324 360 EA
Blasting Caps, Demo. Charges, and Detonators M Series - Detonating cord 8,829 Ft 0.01 0.02
Blasting Caps, Demo. Charges, and Detonators  |M Series - Other explosives 8829 | EA
Fuses and Primers N289, N340, N523 24,642 | EA 0.003 0.04
Guided Missiles PB99, WF10 144 EA 1.59 0.11
Total 1,057,160
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Table G-25. Air-Delivered Munitions Used During MEB Exercises - 29 Palms LAS EIS Project Alternatives

Identification Code

Total Explosive

Usage Units | Weight/Unit | Weight (Tons)
Unguided Munitions
General Purpose Bomb (25 Lb) - Inert MK-76 (Inert) 1950 EA
General Purpose Bomb (500 Lb) MK-82 1,020 EA 154.00 78.54
General Purpose Bomb (1,000 Lb) Inert MK-83 (Inert) 156 | EA
General Purpose Bomb (1,000 Lb) MK-83 132 EA 165.50 10.92
General Purpose Bomb (2,000 Lb) MK-84 36| EA 331.00 5.96
Inert Practice Bomb BDU-45 (Inert) 360| EA
2.75-inch Rocket HE/WP/RP Rocket 8,400 EA 0.91 3.84
5-inch Zuni Rocket HE/WP/ILLUM Rocket 792| EA 4.95 1.96
Guided Munitions *
Hellfire missile MK-114 72| EA 17.60 0.63
Laser Guided Bomb (500 Ib) GBU-12 432 EA 154.00 33.26
Laser Guided Bomb (1000 Ib) GBU-16 54 EA 165.50 4.47
Laser Guided Bomb (2000 Ib) GBU-10 4 EA 331.00 0.66
Joint Direct Attack Munitions (250 Ib) GB-38 version 4 252 EA 77.00 9.70
Joint Direct Attack Munitions (500 Ib) GBU-38, GBU-54 576 | EA 154.00 44.35
Joint Direct Attack Munitions (1000 Ib) GBU-32 24| EA 165.50 1.99
Joint Direct Attack Munitions (2000 Ib) GBU-31 64| EA 331.00 10.59
Hard Target Penetrator GBU-24 4 EA 331.00 0.66
Small Diameter Missile GBU-39 24| EA 38.00 0.46
TOW Missile BGM-71 84 EA 7.92 0.33
Laser Guided Training Round 432 EA 0.0066 0.001
Penetrator (500 Ib) BLU-111 384 EA 154.00 29.57
Aircraft Gun Systems Munitions
20 mm 198,000 EA
25mm 181,000 EA
7.62 mm 336,000 EA 0.002 0.32
.50 Cal 790,000 EA 0.01 429
Chaff and Flares

Chaff (Assorted) 6,400 | EA 0.01 0.04
Flares (Assorted) 20,862 | EA 0.001 0.01
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Table G-26. Ordnance Combustive Emission Factors - 29 Palms LAS EIS Project Alternatives

Pounds per Item or (Ib/ton of Explosive)

Ordnance Type
ROG Cco NOx SO, PM PM 1o PM 5
Ground Forces Munitions

Cartridges Smaller than 30 mm 7.95E-06 1.60E-03|  8.50E-05 - 1.08E-06 |5.60E-07 [3.23E-08
Cartridges 30-75 mm 2.99E-06 3.50E-04| 3.59E-05 - 8.22E-07 |4.27E-07 |2.47E-08
Cartridges 75 mm and Larger 0.85 82.0 9.25 - 4.10E-03 |2.13E-03 |1.23E-04
Projectiles, Canisters, and Chargers 11.44 77 0.57 - 5.12E-02 [2.66E-02 |1.54E-03
Grenades 2.39E-05 1.75E-04|  4.15E-05 - 3.29E-06 [1.71E-06 |9.86E-08
Rockets, Rocket Motors, and Igniters 3.26 309 7.28 - 1.74E-02 |9.05E-03 |5.22E-04
Mines and Smoke Pots 0.58 223.61 0.00 - 2.06E-02 |1.07E-02 |6.18E-04
Signals and Simulators 0.00 0.01 0.01 - 5.66E-05 [2.94E-05 |1.70E-06
M Series - Detonating cord 121 252.47 000 -  [400E-05 |2.08E-05 |[1.20E-06
M Series - Other explosives - 0.01 0.01 - 3.44E-03 [1.79E-03 |1.03E-04
Fuses and Primers 344 170.00 - - 5.70E-06  |2.96E-06 |[1.71E-07
Guided Missiles (3) 3.48 263.66 53.00 - 0.0137 0.0071 0.0004

Notes: (1) Data are averages of emission factors for munitions categories found in 2007 CEIP Appendix D.9.

(2) PM emission factors are for a per blast unit
(3) Used PA45 Surface Attack MGM-51C, from Appendix D.9 of the 2007 CEIP
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Table G-27. Air Delivered Munitions Combustive Emission Factors - 29 Palms LAS EIS Project Alternatives

Pounds per Item or (Ib/ton of Explosive)

Ordnance Type/Pollutant
ROG co NOx SO, PM PM 14 PM2s
Unguided Munitions
General Purpose Bomb (25 Lb) - Inert
General Purpose Bomb (500 Lb) 11.73 796.00 0.00 - 0.53 0.27 0.02
General Purpose Bomb (1,000 Lb) Inert
General Purpose Bomb (1,000 Lb) 7.01 554.89 0.00 - 1.36 0.71 0.04
General Purpose Bomb (2,000 Lb) 7.01 554.89 0.00 - 2.72 141 0.08
Inert Practice Bomb
2.75-inch Rocket 11.73 796.00 0.00 - 0.010 0.005 0.0003
5-inch Zuni Rocket 391 429.67 0.00 - 0.067 0.035 0.002
Guided Munitions
Hellfire missile 391 429.67 0.00 - 0.01 0.01 0.0004
Laser Guided Bomb (500 Ib) 11.73 796.00 0.00 - 0.53 0.27 0.02
Laser Guided Bomb (1000 Ib) 7.01 554.89 0.00 - 1.36 0.71 0.04
Laser Guided Bomb (2000 Ib) 7.01 554.89 0.00 - 2.72 141 0.08
Joint Direct Attack Munitions (250 Ib) 11.73 796.00 0.00 - 0.26 0.14 0.01
Joint Direct Attack Munitions (500 Ib) 11.73 796.00 0.00 - 0.53 0.27 0.02
Joint Direct Attack Munitions (1000 Ib) 7.01 554.89 0.00 - 1.36 0.71 0.04
Joint Direct Attack Munitions (2000 Ib) 7.01 554.89 0.00 - 2.72 141 0.08
Hard Target Penetrator 7.01 554.89 0.00 - 2.72 141 0.08
Small Diameter Missile 391 429.67 0.00 - 0.01 0.01 0.0004
TOW Missile 391 429.67 0.00 - 0.01 0.01 0.0004
Laser Guided Training Round 0.90 77.00 0.00 - 0.26 0.14 0.01
Penetrator (500 Ib) 7.01 554.89 0.00 - 2.72 141 0.08
Aircraft Gun Systems Munitions
20 mm 0.0002 0.03 0.0004 - 2.00E-05| 1.04E-05| 6.01E-07
25 mm - 0.06 - - 5.48E-05| 2.85E-05| 1.64E-06
7.62 mm 86.44 125.82 5.97 - 1.77E-06| 9.19E-07| 5.30E-08
.50 Cal 0.55 92.38 19.88 - 8.70E-06| 4.52E-06| 2.61E-07
Chaff and Flares
Chaff (Smokeless Powder) 0.49 159.33 17.67 - 3.28E-05| 1.71E-05| 9.84E-07
Flares 1.64 117.00 17.67 - 2.89E-06| 1.50E-06] 8.68E-08

Notes: (1) Data are averages of emission factors for munitions categories found in 2007 CEIP Appendix D.9.
(2) PM emission factors are for a per blast unit

() TOG Emission factors were converted from ROG by multiplying by 0.82
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Table G-28. Proposed Ground Forces Combustive Emissions - 29 Palms LAS EIS Project Alternatives

Annual Emissions (Pounds/Year)

Ordnance Type
ROG co NOy S0, PM PMyq PM,5
Ground Forces Munitions
Cartridges Smaller than 30 mm 74 1,498.0 79.6 - 1.0 05 0.0
Cartridges 30-75 mm 0.1 85 0.9 - 0.0 0.0 0.0
Cartridges 75 mm and Larger 14.9 1,437.1 162.1 - 471 24.5 14
Projectiles, Canisters, and Chargers 1,086.6 73,846.4 54.2 - 1,962.6 1,019.6 59.0
Grenades 0.0 0.1 0.0 - 0.0 0.0 0.0
Rockets, Rocket Motors, and Igniters 0.0 25 0.1 - 25 13 0.1
Mines and Smoke Pots 0.0 35 - 3.0 15 0.1
Signals and Simulators 3.6 3.6 - 0.0 0.0 0.0
M Series - Detonating cord 0.0 6.1 - 0.4 0.2 0.0
M Series - Other explosives 88.3 88.3 - 30.4 15.8 0.9
Fuses and Primers 0.1 6.3 - 0.1 0.1 0.0
Guided Missiles * 0.4 30.2 6.1 - 2.0 10 0.1
Total Ground Forces Emissions - Pounds 1,110 76,931 395 2,049 1,065 62
Total Ground Forces Emissions - Tons 0.55 38.47 0.20 1.02 0.53 0.03
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Table G-29. Air Delivered Munitions Combustive Emissions - 29 Palms LAS EIS Project Alternatives

Pounds/Year
Ordnance Type
ROG co NOx S02 PM PMyo PM, 5
Unguided Munitions
General Purpose Bomb (25 Lb) - Inert
General Purpose Bomb (500 Lb) 921.0| 62,517.8 - 538.6 279.5 16.1
General Purpose Bomb (1,000 Lb) Inert
General Purpose Bomb (1,000 Lb) 76.6 6,061.1 - 179.5 93.3 5.4
General Purpose Bomb (2,000 Lb) 41.8 3,306.1 -
Inert Practice Bomb
2.75-inch Rocket 45.0 3,055.7 - - 86.5 45.1 25
5-inch Zuni Rocket 77 842.7 - - 52.7 274 16
Guided Munitions
Hellfire missile 25 272.2 - - 1.0 0.5 0.0
Laser Guided Bomb (500 Ib) 390.1| 26,478.1 - - 228.1 118.4 6.8
Laser Guided Bomb (1000 Ib) 313 2,479.5 - - 73.4 38.2 22
Laser Guided Bomb (2000 Ib) 46 367.3 - - 10.9 5.7 0.3
Joint Direct Attack Munitions (250 Ib) 113.8 7,722.8 - - 66.5 345 2.0
Joint Direct Attack Munitions (500 Ib) 520.1 | 35,304.2 - - 304.1 157.8 9.1
Joint Direct Attack Munitions (1000 Ib) 13.9 1,102.0 - - 32.6 17.0 1.0
Joint Direct Attack Munitions (2000 Ib) 743 58774 - 174.1 90.5 5.2
Hard Target Penetrator 4.6 367.3 - 10.9 5.7 0.3
Small Diameter Missile 1.8 195.9 - 0.3 0.2 0.0
TOW Missile 13 142.9 - 12 0.6 0.0
Laser Guided Training Round 0.0 0.1 - 114.0 59.2 34
Penetrator (500 Ib) 207.4 | 16,407.1 - 1,044.5 543.0 313
Aircraft Gun Systems Munitions
20 mm 40.6 5,940.0 85.1 - 4.0 21 0.1
25 mm 9,955.0 - 9.9 5.2 0.3
7.62 mm 21.7 40.3 19 - 0.6 0.3 0.0
.50 Cal 24 396.2 85.2 - 6.9 36 0.2
Chaff and Flares
Chaff (Smokeless Powder) 0.0 6.7 0.7 - 0.2 0.1 0.0
Flares 0.0 0.7 0.1 - 0.1 0.0 0.0
Total Air-Delivered Emissions - Pounds 2,528 188,839 173 - 2,941 1,528 88
Total Air-Delivered Emissions - Tons 1.26 94.42 0.09 - 1.47 0.76 0.04
Total Combustive Ordnance Emissions - Pounds 3,638 | 265,770 568 - 4,990 2,592 150
Total Combustive Ordnance Emissions - Tons 1.82 132.88 0.28 - 2.49 1.30 0.07
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Table G-30. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 1

Annual Emissions (Tons per Year)

Activity/Source voc | co | Nox | sox [ pm | PMy | PMys Co, CH, N,0 COo,e
Road Construction

Mobile Equipment 0.08 0.30 0.83 0.00 0.04 0.03 154 0.02 0.00 155
Fugitive Dust 0.41 0.04

Subtotal 0.08 0.30 0.83 0.00 0.45 0.07 154 0.02 0.00 155
Communication Tower Construction

Mobile Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00

Helicopters 0.09 0.40 0.11 0.01 0.40 0.16 - - -

On-road Trucks 0.00 0.01 0.02 0.00 0.13 0.02 1.94 0.00 0.00

Subtotal 0.09 0.40 0.12 0.01 0.53 0.18 227 0.00 0.00

Total Construction 0.17 0.71 0.96 0.01 0.98 0.25 156 0.02 0.00 155
MEB Exercises

Tactical Vehicles 5.29 23.73 64.39 7.35 233 2.33 69,572 203.03 13.56 78,038
Tactical Support Equipment 1.50 6.48 16.43 2.06 0.70 0.70 857 0.20 0.08 862
Fugitive Dust 565.25 86.56

Subtotal 6.79 30.21 80.82 9.41 568.29 89.59 70,429 203.23 13.64 78,900
Aircraft Operations

Airspaces 0.86 11.20 23.01 0.95 7.62 7.63 7,378 0.24 0.21 7,447
EAF LTOs 2453 60.38 12.86 0.80 8.63 8.63 5,786 0.19 0.16 5,840
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00 1,309 0.04 0.04 1,261
Fugitive Dust 42.36 16.94

Subtotal 25.55 72.87 39.77 191 59.60 34.20 14,472 0.47 0.41 14,549
Ordnance Activities

Combustive 1.82 132.88 0.28

Fugitive 249 1.30

Subtotal 1.82 132.88 0.28 249 1.30

Personnel Commutes

On-road Vehicles 0.05 0.60 1.84 0.00 0.02 0.02 182 182
Total Operations - Tons per Year (1) 34.21 236.56 122.71 11.33 630.40 125.10 85,083 203.70 14.05 93,632
Reduction of West Area Emissions - Tons per Year (2) (2.95)] (24.27) (1.45) (0.03) (258.47)|  (26.87) (455) (0.67) (0.00)

Reduction of South Area Emissions - Tons per Year (3) (0.00) (0.02) (0.00) (0.00) (0.36) (0.04) 1) (0.00) -

Total Operations Net Change - Tons per Year (1) 31.25 212.27 121.26 11.30 37157 98.19 84,628 203.04 14.05 93,632
Conformity Thresholds - Tons per Year 25 25 100

Exceed De Minimis Thresholds? Y NA Y NA NA Y NA

Notes: (1) Excludes construction, as this would occur in a calendar year prior to initiation of the proposed exercises.

(2) Alternative 1 would eliminate 23% of year 2015 emissions from Johnson Valley.
(3) Alternative 1 would eliminate 10% of year 2015 emissions from the South Area.
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Table G-31. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 2

Annual Emissions (Tons per Year)

Activity/Source voc [ co | Nox [ soy | pm | PMy | PMyg co, CH, N,0 Co,e
Road Construction

Mobile Equipment 0.08 0.30 0.83 0.00 0.04 0.03 154 0.02 0.00 155
Fugitive Dust 0.41 0.04

Subtotal 0.08 0.30 0.83 0.00 0.45 0.07 154 0.02 0.00 155
Communication Tower Construction

Mobile Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00

Fugitive Dust 0.09 0.40 0.11 0.01 0.40 0.16 - - -

Mobile Equipment 0.00 0.01 0.02 0.00 0.13 0.02 1.94 0.00 0.00

Subtotal 0.09 0.40 0.12 0.01 0.53 0.18 2.27 0.00 0.00

Total Construction 0.17 0.71 0.96 0.01 0.98 0.25 156 0.02 0.00 155
MEB Exercises

Tactical Equipment 5.29 2373 64.39 7.35 2.33 2.33 69,572 203.03 13.56 78,038
Tactical Support Equipment 1.50 6.48 16.43 2.06 0.70 0.70 857 0.20 0.08 862
Fugitive Dust 565.25 86.56

Subtotal 6.79 30.21 80.82 9.41 568.29 89.59 70,429 203.23 13.64 78,900
Aircraft Operations

Airspaces 0.86 11.20 23.01 0.95 7.62 7.63 7,378 0.24 0.21 7,447
EAF LTOs 2453 60.38 12.86 0.80 8.63 8.63 5,786 0.19 0.16 5,840
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00 1,309 0.04 0.04 1,261
Fugitive Dust 42.36 16.94

Subtotal 25,55 72.87 39.77 191 59.60 34.20 14,472 0.47 0.41 14,549
Ordnance Activities

Combustive 1.82 132.88 0.28

Fugitive 2.49 1.30

Subtotal 1.82 132.88 0.28 2.49 1.30

Personnel Commutes

On-road Vehicles 0.05 0.60 1.84 0.00 0.02 0.02 182 182
Total Operations - Tons per Year (1) 3421 236.56 122.71 11.33 630.40 125.10 85,083 203.70 14.05 93,632
Reduction of West Area Emissions - Tons per Year (2) (1.56)]  (12.83) 0.77) (0.01) (136.61) (14.20) (240.26) (0.35) (0.00)

Reduction of South Area Emissions - Tons per Year (3) (0.00) (0.02) (0.00) (0.00) (0.36) (0.04) (0.66) (0.00) -

Total Operations Net Change - Tons per Year (1) 32.65 22371 121.94 11.31 493.43 110.86 84,842 203.35 14.05 93,632
Conformity Thresholds - Tons per Year 25 25 100

Exceed De Minimis Thresholds? Y NA Y NA NA Y NA

Notes: (1) Excludes construction, as this would occur in a calendar year prior to initiation of the proposed exercises.
(2) Alternative 2 would eliminate 12% of year 2015 emissions from Johnson Valley.
(3) Alternative 2 would eliminate 10% of year 2015 emissions from the South Area.
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Table G-32. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 4

Annual Emissions (Tons per Year)

Activity/Source voc [ co | Nox [ soy | pm | PMy | PMyg co, CH, N,0 Co,e
Road Construction

Mobile Equipment 0.08 0.30 0.83 0.00 0.04 0.03 154 0.02 0.00 155
Fugitive Dust 0.41 0.04

Subtotal 0.08 0.30 0.83 0.00 0.45 0.07 154 0.02 0.00 155
Communication Tower Construction

Mobile Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00

Fugitive Dust 0.09 0.40 0.11 0.01 0.40 0.16 - - -

Mobile Equipment 0.00 0.01 0.02 0.00 0.13 0.02 1.94 0.00 0.00

Subtotal 0.09 0.40 0.12 0.01 0.53 0.18 2.27 0.00 0.00

Total Construction 0.17 0.71 0.96 0.01 0.98 0.25 156 0.02 0.00 155
MEB Exercises

Tactical Equipment 5.29 2373 64.39 7.35 2.33 2.33 69,572 203.03 13.56 78,038
Tactical Support Equipment 1.50 6.48 16.43 2.06 0.70 0.70 857 0.20 0.08 862
Fugitive Dust 565.25 86.56

Subtotal 6.79 30.21 80.82 9.41 568.29 89.59 70,429 203.23 13.64 78,900
Aircraft Operations

Airspaces 0.86 11.20 23.01 0.95 7.62 7.63 7,378 0.24 0.21 7,447
EAF LTOs 2453 60.38 12.86 0.80 8.63 8.63 5,786 0.19 0.16 5,840
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00 1,309 0.04 0.04 1,261
Fugitive Dust 42.36 16.94

Subtotal 25,55 72.87 39.77 191 59.60 34.20 14,472 0.47 0.41 14,549
Ordnance Activities

Combustive 1.82 132.88 0.28

Fugitive 2.49 1.30

Subtotal 1.82 132.88 0.28 2.49 1.30

Personnel Commutes

On-road Vehicles 0.05 0.60 1.84 0.00 0.02 0.02 182 182
Total Operations - Tons per Year (1) 3421 236.56 122.71 11.33 630.40 125.10 85,083 203.70 14.05 93,632
Reduction of West Area Emissions - Tons per Year (2) (0.51) (4.23) (0.25) (0.00) (45.01) (4.68) (79.15) 0.12) (0.00)

Reduction of South Area Emissions - Tons per Year (3) (0.00) (0.02) (0.00) (0.00) (0.36) (0.04) (0.66) (0.00) -

Total Operations Net Change - Tons per Year (1) 33.69 232.32 122.46 11.32 585.04 120.38 85,004 203.59 14.05 93,632
Conformity Thresholds - Tons per Year 25 25 100

Exceed De Minimis Thresholds? Y NA Y NA NA Y NA

Notes: (1) Excludes construction, as this would occur in a calendar year prior to initiation of the proposed exercises.
(2) Alternative 2 would eliminate 4% of year 2015 emissions from Johnson Valley.
(3) Alternative 2 would eliminate 10% of year 2015 emissions from the South Area.
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Table G-33. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 5

Annual Emissions (Tons per Year)

Activity/Source voc | co | noy | sox [ pM [ Pmy PM,5 co, CH, N,O Co,e
Road Construction

Mobile Equipment 0.08 0.30 0.83 0.00 0.04 0.03 154 0.02 0.00 155
Fugitive Dust 041 0.04

Subtotal 0.08 0.30 0.83 0.00 0.45 0.07 154 0.02 0.00 155
Communication Tower Construction

Mobile Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00

Fugitive Dust 0.09 0.40 011 0.01 0.40 0.16

Mobile Equipment 0.00 0.01 0.02 0.00 0.13 0.02 1.94 0.00 0.00

Subtotal 0.09 0.40 0.12 0.01 0.53 0.18 2.27 0.00 0.00

Total Construction 0.17 0.71 0.96 0.01 0.98 0.25 156 0.02 0.00 155
MEB Exercises

Tactical Equipment 5.29 23.73 64.39 7.35 2.33 2.33 69,572 203.03 13.56 78,038
Tactical Support Equipment 150 6.48 16.43 2.06 0.70 0.70 857 0.20 0.08 862
Fugitive Dust 565.25 86.56

Subtotal 6.79 30.21 80.82 9.41 568.29 89.59 70,429 203.23 13.64 78,900
Aircraft Operations

Airspaces 0.86 11.20 23.01 0.95 7.62 7.63 7,378 0.24 021 7,447
EAF LTOs 24,53 60.38 12.86 0.80 8.63 8.63 5,786 0.19 0.16 5,840
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00 1,309 0.04 0.04 1,261
Fugitive Dust 42.36 16.94

Subtotal 25.55 72.87 39.77 191 59.60 34.20 14,472 0.47 041 14,549
Ordnance Activities

Combustive 1.82 132.88 0.28

Fugitive 2.49 1.30

Subtotal 1.82 132.88 0.28 2.49 1.30

Personnel Commutes

On-road Vehicles 0.05 0.60 1.84 0.00 0.02 0.02 182 182
Total Operations - Tons per Year (1) 34.21 236.56 122.71 11.33 630.40 125.10 85,083 203.70 14.05 93,632
Reduction of West Area Emissions - Tons per Year (2) (0.51) (4.23) (0.25) (0.00) (45.01) (4.68) (79) 0.12) (0.00)

Total Operations Net Change - Tons per Year (1) 33.70 232.34 122.46 11.32 585.40 120.42 85,004 203.59 14.05 93,632
Conformity Thresholds - Tons per Year 25 - 25 - - 100 -

Exceed De Minimis Thresholds? Y NA Y NA NA Y NA

Notes: (1) Excludes construction, as this would occur in a calendar year prior to initiation of the proposed exercises.
(2) Alternative 2 would eliminate 4% of year 2015 emissions from Johnson Valley.
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Table G-34. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 6

Annual Emissions (Tons per Year)

Activity/Source voc [ co | Nox [ sox | pm | PMy | PMyg
Road Construction

Mobile Equipment 0.08 0.30 0.83 0.00 0.04 0.03
Fugitive Dust 0.41 0.04
Subtotal 0.08 0.30 0.83 0.00 0.45 0.07
Communication Tower Construction

Mobile Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive Dust 0.09 0.40 0.11 0.01 0.40 0.16
Mobile Equipment 0.00 0.01 0.02 0.00 0.13 0.02
Subtotal 0.09 0.40 0.12 0.01 0.53 0.18
Total Construction 0.17 0.71 0.96 0.01 0.98 0.25
MEB Exercises

Tactical Equipment 5.29 23.73 64.39 7.35 2.33 2.33
Tactical Support Equipment 1.50 6.48 16.43 2.06 0.70 0.70
Fugitive Dust 565.25 86.56
Subtotal 6.79 30.21 80.82 9.41 568.29 89.59
Aircraft Operations

Airspaces 0.86 11.20 23.01 0.95 7.62 7.63
EAF LTOs 2453 60.38 12.86 0.80 8.63 8.63
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00
Fugitive Dust 42.36 16.94
Subtotal 25,55 72.87 39.77 191 59.60 34.20
Ordnance Activities

Combustive 182 132.88 0.28

Fugitive 2.49 1.30
Subtotal 182| 132.88 0.28 2.49 1.30
Personnel/Vehicle Transport

On-Road Transport 0.05 0.60 1.84 0.00 0.02 0.02
Total Operations - Tons per Year (1) 3421 236.56 122.71 11.33 630.40 125.10
Reduction of West Area Emissions - Tons per Year (2) (1.61)] (13.26) (0.79) (0.01) (141.23) (14.68)
Reduction of South Area Emissions - Tons per Year (3) (0.00) (0.02) (0.00) (0.00) (0.36) (0.04)
Total Operations Net Change - Tons per Year (1) 32.59 223.28 121.92 11.31 488.81 110.38
Conformity Thresholds - Tons per Year 25 --- 25 100

Exceed De Minimis Thresholds? Y NA Y NA NA Y NA

Notes: (1) Excludes construction, as this would occur in a calendar year prior to initiation of the proposed exercises.
(2) Alternative 6 would eliminate 13% of year 2015 emissions from Johnson Valley.
(3) Alternative 6 would eliminate 10% of year 2015 emissions from the South Area.
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Table G-35. Emission Source Data for Tactical Vehicles/Support Equipment - 29 Palms LAS EIS - Alternative 3

Number of Annual Miles per Total
Activity/Equipment Type Vehicles VMT Gallon Gallons Hp Total Hp-Hr (1)

Tactical Vehicles
Medium Tactical Vehicle Replacement 348 264,470 3.85 68,694 250 1,373,870
High-Mobility Multipurpose Wheeled Vehicle 785 | 468,192 14.00 33,442 150 668,846
Logistics Vehicle System 198 92,318 2.00 46,159 445 923,180
Internally Transportable Vehicle 50 22,506 14.00 1,608 71 32,151
M60A1 Bridge Vehicle 4 2,982 0.33 9,036
Amphibious Assault Vehicle 187 | 105,092 0.75| 140,123 425 2,802,453
(Variants) 87 42,404 5.17 8,202 275 164,039
M88A2 Hercules Recovery Vehicle 12 1,464 0.33 4,436
High-Mobility Artillery Rocket System 6 70 3.85 18 330 364
Abrams M1A1 Main Battle Tank 44 20,324 0.33 61,588
Joint Assault Bridge 2,310 0.33 6,999
Assault Breacher Vehicle 3,000 0.36 8,333
Tactical Support Equipment (2)

Number of Hours per Total

Vehicles Hp Year Hp-Hr
Medium Crawler Tractor 5 118 120 70,800
Excavator, Combat 12 295 120 424,800
Grader 150 120 36,000
Armored Tractor 118 120 42,480
D7 Bulldozer 200 120 120,000
Armored Backhoe 12 295 120 424,800
Extended Boom Forklift 4 150 120 72,000
Light Capacity Rough Terrain Truck Forklift 2 110 120 26,400
Tractor, Rubber Tired, Articulated Steering 10 185 120 222,000

Notes: (1) Based upon a fuel usage rate of 0.051 gallons per Hp-Hr

(2) Horsepower from CEIP page 7 of 18
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Table F-36. Total Tactical Vehicles/Support Equipment Emissions - 29 Palms LAS EIS - Alternative 3

Pounds per Year
Activity/Equipment Type ROG co NO SOy PM PM 4o PM,s Co, CH, N,O CO,e
Tactical Vehicles
Medium Tactical Vehicle Replacement 2,877.37 12,721.02 32,832.35 3,098.03 1,272.10 1,241.81 1,241.81 39,017,912 115,324 7,688 43,823,073
High-Mobility Multipurpose Wheeled Vehicle 1,386.06 6,487.92 15,983.88 1,946.38 648.79 634.05 634.05 18,995,218 56,144 3,743 21,334,531
Logistics Vehicle System 1,933.47 8,547.96 22,061.89 2,686.50 854.80 834.44 834.44 | 26,218,312 77,493 5,166 29,447,168
Internally Transportable Vehicle 66.63 311.87 768.35 93.56 31.19 30.48 30.48 40,260.17 5.95 0.40 40,508
M60AL Bridge Vehicle 0.54 4.07 1,073.52 461 14.10 14.10 13.74|  190,251.60 6.18 5.38 192,049
Amphibious Assault Vehicle 5,869.34 25,948.64 66,972.21 8,155.29 2,594.86 2,533.08 2,533.08 | 79,589,675 235,240 15,683 89,391,359
Light Armored Vehicle (Variants) 343.56 1,591.20 3,920.15 477.36 159.12 155.50 15550 | 205,409.99 30.36 2.02 206,675
MB88A2 Hercules Recovery Vehicle 0.27 2.00 527.04 2.26 6.92 6.92 6.74 93,403.20 3.03 2.64 94,285
High-Mobility Artillery Rocket System 0.76 3.37 8.69 1.06 0.34 0.33 0.33 10,327 31 2 11,599
Abrams M1A1 Main Battle Tank 3.70 2771 7,316.64 3141 96.08 96.08 93.61 | 1,296,671.20 42.09 36.66 1,308,920
Joint Assault Bridge 0.42 3.15 831.44 3.57 10.92 10.92 10.64 |  147,349.00 478 417 148,741
Assault Breacher Vehicle 117.50 846.67 1,424.00 116.33 14.25 14.25 1311 |  175,450.00 5.70 4.96 177,107
Subtotal - Pounds 12,600 56,496 153,720 17,516 5,703 5,572 5,568 | 165,980,239 484,329 32,338 186,176,015
Tactical Support Equipment
Medium Crawler Tractor 146.72 146.72 146.72 146.72 146.72 146.72 146.72 146.72 146.72 146.72 146.72
Excavator, Combat 889.68 3,933.33 10,151.75 1,236.19 393.33 383.97 383.97 [ 531,936.51 78.61 5.24 535,212
Grader 75.40 333.33 860.32 104.76 33.33 32.54 32.54 45,079.37 6.66 0.4 45,357
Armored Tractor 88.97 393.33 1,015.17 123.62 39.33 38.40 38.40 53,193.65 7.86 0.52 53,521
D7 Bulldozer 251.32 1,111.11 2,867.72 349.21 111.11 108.47 108.47 | 150,264.55 2221 1.48 151,190
Armored Backhoe 889.68 3,933.33 10,151.75 1,236.19 393.33 383.97 383.97 [ 531,936.51 78.61 5.24 535,212
Extended Boom Forkiift 149.21 698.41 1,720.63 209.52 69.84 68.25 68.25 90,158.73 13.32 0.89 90,714
Light Capacity Rough Terrain Truck Forklift 54.71 256.08 630.90 76.83 25.61 25.03 25.03 33,058.20 4.89 0.33 33,262
Multipurpose Vehicles 460.05 2,153.44 5,305.29 646.03 215.34 210.45 21045 | 277,989.42 41.08 2.74 279,701
Subtotal - Pounds 3,006 12,959 32,850 4,129 1,428 1,398 1,398 1,713,764 400 164 1,724,315
Total Emissions (Pounds) 15,605 69,455 186,570 21,645 7,131 6,970 6,965 | 167,694,003 484,729 32,502 | 187,900,330
Total Emissions (Tons) * 7.80 34.73 93.29 10.82 3.57 3.48 3.48 76,064.81 219.87 14.74 85,252.29

Calculation of Annual Emissions for Tactical and Support Equipment
Emission Factor (g/hp-hr) x HP-hr x 1 Ib/453.6 g = Annual Emissions (Ib/yr)
Calculation of Abrams Tank/Bridge Vehicles and Assault Breacher Vehicle
Emission Factor (Ibs/1000 gals) x Gals x 1 /1000 = Annual Emissions (Ib/yr)




Table G-37. Emission Source Data for Tactical Vehicles/Support Equipment - Unpaved Road Dust - 29 Palms LAS EIS - Alternative 3

Weight Unpaved Emission Factor (Lb/VMT) Annual % Unpaved
Equipment Type (Tons) PM PM 14 | PM ;5 VMT Travel (1) Unpaved VMT
Tactical Vehicles
Medium Tactical Vehicle Replacement 10.0 6.51 1.88 0.29 264,470 90% 238,023
High-Mobility Multipurpose Wheeled Vehicle 3.0 3.79 1.09 0.17 468,192 50% 234,096
Logistics Vehicle System 20.0 8.89 2.57 0.39 92,318 50% 46,159
Internally Transportable Vehicle 35 4.06 1.17 0.18 22,506 50% 11,253
MB60AL1 Bridge Vehicle 70.0 15.63 452 0.69 2,982 90% 2,684
Amphibious Assault Vehicle 30.6 10.77 311 0.48 105,092 90% 94,583
Light Armored Vehicle (Variants) 14.1 7.60 2.20 0.34 42,404 90% 38,164
M88A2 HERCULES Recovery Vehicle 70.0 15.63 452 0.69 1,464 90% 1,318
High-Mobility Artillery Rocket System 12.0 7.07 2.04 0.31 70 50% 35
Abrams M1A1 Main Battle Tank 70.0 15.63 452 0.69 20,324 90% 18,292
Joint Assault Bridge 70.0 15.63 452 0.69 2,310 90% 2,079
Assault Breacher Vehicle 55.0 14.02 4.05 0.62 3,000 90% 2,700
Tactical Support Equipment
Ground Disturbance (2) 1 110.0 55.0 55 43
Notes: (1) Percentage of unpaved roads from CY2007 CEIP Appendix D.11 page 220 of 220
(2) Weight = daily disturbed acerage and Annual VMT = total annual days of disburbance. Emission factors in Ib/acre-day.
Table G-38. Emission Source Data for Tactical Vehicles/Support Equipment - Paved Road Dust - 29 Palms LAS EIS - Alternative 3
% Paved
Weight Paved Emission Factor (Lb/VMT) Annual | Travel (1) Paved VMT
Equipment Type (Tons) PM PMy | PMys VMT
Tactical Vehicles
Medium Tactical Vehicle Replacement 10.0 0.07 0.01 0.002 264,470 10% 26,447
High-Mohility Multipurpose Wheeled Vehicle 3.0 0.01 0.00 - 468,192 50% 234,096
Logistics Vehicle System 20.0 0.20 0.04 0.006 92,318 50% 46,159
Internally Transportable Vehicle 35 0.01 0.00 0.000 22,506 50% 11,253
M60A1 Bridge Vehicle 70.0 1.32 0.26 0.038 2,982 10% 298
Amphibious Assault Vehicle 30.6 0.38 0.07 0.011 105,092 10% 10,509
Light Armored Vehicle (Variants) 14.1 0.12 0.02 0.003 42,404 10% 4,240
M88A2 HERCULES Recovery Vehicle 70.0 1.32 0.26 0.038 1,464 10% 146
High-Mobility Artillery Rocket System 12.0 0.09 0.02 0.002 70 50% 35
Abrams M1A1 Main Battle Tank 70.0 1.32 0.26 0.038 20,324 10% 2,032
Joint Assault Bridge 70.0 1.32 0.26 0.038 2,310 10% 231
Assault Breacher Vehicle 55.0 0.92 0.18 0.027 3,000 10% 300

Notes: (1) Percentage of unpaved roads from CY2007 CEIP Appendix D.11 page 220 of 220
(2) USEPA 4213.2.1,sL - 0.1, k(PM10) - 0.016, k(PM2.5) - 0.0024, C(PM10) - 0.00047, C(PM2.5) - 0.00036
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Table G-39. Annual Fugitive Dust Emisssions for Tactical Vehciles - Unpaved Roads - 29 Palms LAS EIS -,

Annual Emissions - Tons
Equipment Type PM PM 10 PM ;5
Tactical Vehicles
Medium Tactical Vehicle Replacement 7747 2239 34.3
High-Mobility Multipurpose Wheeled Vehicle 4432 128.1 19.6
Logistics Vehicle System 205.2 59.3 9.1
Internally Transportable Vehicle 22.8 6.6 1.0
M60A1 Bridge Vehicle 21.0 6.1 0.9
Amphibious Assault Vehicle 509.2 147.2 22.6
Light Armored Vehicle (Variants) 145.0 419 6.4
M88A2 HERCULES Recovery Vehicle 10.3 3.0 05
High-Mobility Artillery Rocket System 0.1 0.0 0.0
Abrams M1A1 Main Battle Tank 142.9 413 6.3
Joint Assault Bridge 16.2 4.7 0.7
Assault Breacher Vehicle 18.9 55 0.8
Subtotal 2,309.7 667.5 102.4
Tactical Support Equipment
Ground Disturbance 2.6 1.3 0.1
Subtotal 2.6 13 0.1
Total Emissions 2,312.4 668.8 102.5

Table G-40. Annual Fugitive Dust Emisssions for Tactical Vehciles - Paved Roads - 29 Palms LAS EIS - Alt

Annual Emissions - Tons
Equipment Type PM PM 4 PM s
Tactical Vehicles
Medium Tactical Vehicle Replacement 0.9 0.2 0.0
High-Mobility Multipurpose Wheeled Vehicle 1.3 0.2 -
Logistics Vehicle System 4.6 0.9 0.1
Internally Transportable Vehicle 0.1 0.01 0.00
M60A1 Bridge Vehicle 0.2 0.04 0.01
Amphibious Assault Vehicle 2.0 0.39 0.06
Light Armored Vehicle (Variants) 0.3 0.05 0.01
M88A2 HERCULES Recovery Vehicle 0.1 0.02 0.00
High-Mobility Artillery Rocket System 0.0 0.00 0.00
Abrams M1A1 Main Battle Tank 1.3 0.26 0.04
Joint Assault Bridge 0.2 0.03 0.00
Assault Breacher Vehicle 0.1 0.03 0.00
Total Emissions 111 2.1 0.3
Total Emissions - Paved and Unpaved Roads  G-32 2,3235 671.0 102.8




Table G-41. Annual Air Emissions Summary - 29 Palms LAS EIS - Alternative 3

Annual Emissions (Pounds per Year)

Activity/Source ROG co NO 4 SOy PM | PMy | PMy [ CO, CH, N,O CO,e
Road Construction

Mobile Equipment 165 603 1,665 2 1,712 82 139 308,169 45 3 310,072
Fugitive Dust 1 825 83

Subtotal 165 603 1,665 2 1,712 907 221 308,169 45 3 310,072
MEB Excersises

Tactical Equipment 12,600 56,496 153,720 17,516 5,703 5572 5568 | 165,980,239 | 484,329 32,338 186,176,015
Tactical Support Equipment 3,006 12,959 32,850 4,129 1,428 1,398 1,398 1,713,764 400 164 1,724,315
Fugitive Dust 2,324 | 1,341,908 205,511

Subtotal 15,605 69,455 186,570 21,645 9,455 | 1,348,878 212,477 | 167,694,003 | 484,729 32,502 187,900,330
Aircraft Operations

Airspaces 1,715 22,408 46,014 1,908 15,243 15,257 | 14,755,580 479 417 14,894,961
EAF LTOs 49,058 120,761 25,718 1,600 17,257 17,257 11,571,378 376 327 11,680,681
Range LTOs 320 2,578 7,801 320 1,991 1,991 2,617,570 85 74 2,522,279
Fugitive Dust 84,713 33,885

Subtotal 51,093 145,748 79,532 3,828 119,204 68,390 | 28,944,528 940 818 29,097,921
Ordnance Activities

Combustive 3,638 265,770 568

Fugitive 4,990 2,592

Subtotal 3,638 265,770 568 4,990 2,592

Personnel Commutes

On-road Vehicles 0.05 0.60 1.84 0.00 0.02 0.02 182 182
Total - Pounds per Year (1) 70,337 | 480,973 266,673 25,473 1,473,072 283,459 | 196,638,713 | 485,668 33,320 216,998,434
Total - Tons per Year (1) (2) 35.17 240.49 133.34 12.74 736.54 14173 87,785 217 15 96,874
Reduction of BLM East Area Emissions - Tons per Year (2) (0.00) (0.01) (0.00) (0.00) (0.23) (0.02) (0.40) (0.00) (0.00) (0.40)
Reduction of BLM South Area Emissions - Tons per Year (3) (0.00) (0.02) (0.00) (0.00) (0.36) (0.04) (0.66) (0.00) - (0.66)
Total Operations Net Change - Tons per Year (1) 35.16 240.45 133.33 12.74 735.94 141.67 87,784 216.82 14.88 96,873
Conformity Thresholds - Tons per Year 25 25 100

Exceed De Minimis Thresholds? Y NA Y NA N Y NA

Notes: (1) Excludes construciton, as this would occur in a calendar year prior to initiation of the proposed exercises.

(2) Equal to 10% of total West Area emissions.
(3) Equal to 10% of total South Area emissions.
(4) CO2e units are in metric tonnes.
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Table G-42. Year 2010 Visitation Activities for Acquired Lands - 29 Palms LAS EIS

Total Annual Total Annual Visitor Days Days per Total Annual Visitors
Area Visitor-Days | OHV Day Use | Ovemight | Non-OHV Day Use | OvernightUse | OHV Day Use | Overnight | Non-OHV Day Use
Johnson Valley 291,348 49,945 233,078 8,324 25 49,945 93,231 8,324
East 500 450 50 25 450 20
South 800 800 800
Table G-43. Emission Source Data for Existing Activities in Johnson Valley OHV Area.

Annual Annual Vehicle Weight

Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 24,973 20 499,454 1
OHVs 6,243 24 146,715 0.50
Motorcycles 18,730 24 440,144 0.05
Overnight
Transport vehicle 31,077 30 932,314 2
OHV 11,654 44 513,501 0.50
Motorcycle 34,962 441 1,540,503 0.05
Generator - Gasoline (1) (2) 31,077 3 93,231
Propane Stoves (1) (3) 31,077 2 62,154
Fire (4) 31,077 20| 621542
Non-OHV Day Use
Transport vehicle 4,162 20 83,242 1

Notes: (1) Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.

2) HP =5 at 60% Load

@2
(3) Assumed 0.2 gallons/hours of LPG usage
@

4) Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.

G-34




Table G-44. Emission Source Data for Existing Activities in the East Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight

Trip Type/Vehicle or Source | Vehicle Trips VMT/Trip VMT (Tons)
OHV Day Use
Transport vehicle 225 20 4,500 1
OHVs 56 24 1,322 0.50
Motorcycles 169 24 3,966 0.05
Overnight
Transport vehicle 7 30 200 2
OHV 3 44 110 0.50
Motorcycle 8 44 330 0.05
Generator - Gasoline (1) (2) 7 20
Propane Stoves (1) (3) 7 13
Fire (4) 7 20 133
Notes: (1) Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.

(2) HP = 5 at 60% Load

(3) Assumed 0.2 gallons/hours of LPG usage

(4) Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.

Table G-45. Emission Source Data for Existing Activities in the South Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight
Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 400 20 8,000 1
OHVs 100 24 2,350 0.50
Motorcycles 300 24 7,050 0.05

Assumptions:

1) Source: (BLM 2010).

2) 17/80/3% of visitor use days = OHV day/overnight/non-OHV day uses.
3) The average length of stay for overnight use is 2.5 days.

5) 50% of day and overnight visitors would operate an OHV. OHYV fleet mix = 75/25% motorcycle/4 wheel vehicle.

(

@

©)

(4) Rider occupancy of transport vehicle for day/overnight uses is 2/3 visitors.

®)

(6) Vehile miles travelled (VMT) based upon 20% of visitors drive 10 VMT, 70% drive 25 VMT, and 10% drive 40 VMT per day.
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Table G-46. Existing Emissions within Acquired Lands - 29 Palms LAS EIS (Pounds/Year)

ArealUser Type/Source voc | co | Noc | soc | pm | Pmy | PMy | COp CH, | NO
Johnson Valley
OHV Day Use
Transport vehicle 159 4,371 515 6 53 49 530,725 46
Transport vehicle - dust 335,039 33,504
OHVs 47 1,284 151 2 16 14 155,900 14
OHVs - dust 72,046 7,205
Motorcycles 2,436 21,250 1,184 2 38 35 136,817 199
Motorcycles - dust 76,689 7,669
Overnight
Transport vehicle 296 8,160 962 10 99 91 990,686 86
Transport vehicle - dust 854,331 85,433
OHVs 163 4,494 530 6 54 50 545,651 48
OHVs - dust 252,161 25,216
Motorcycles 8,524 74,376 4,143 7 132 122 478,860 696
Motorcycles - dust 268,411 26,841
Generator - Gasoline 6,039 1,947 3,077 165 202 186 302,070
Propane Stoves 12 93 162 1 9 9 9 155,386 2 11
Fire 4,289 64,019 14,295 9,323 8,080 3,854
Non-OHV Day Use
Transport vehicle 26 729 86 1 9 8 88,454 8
Transport vehicle - dust 55,840 5,584
Total - Johnson Valley 21,990 | 180,723 10,810 199 14,304 1,924,451 | 200,094 3,384,549 4,953 11
East Area
OHV Day Use
Transport vehicle 1 39 5 0 0 0 4,782 0
Transport vehicle - dust 3,019 302
OHVs 0 12 1 0 0 0 1,405 0
OHVs - dust 649 65
Motorcycles 22 191 11 0 0 0 1,233 2
Motorcycles - dust 691 69
Overnight
Transport vehicle 0 2 0 0 0 0 213 0
Transport vehicle - dust 183 18
OHVs 0 1 0 0 0 0 117 0
OHVs - dust 54 5
Motorcycles 2 16 1 0 0 0 103 0
Motorcycles - dust 58 6
Generator - Gasoline 0 1 0 0 65
Propane Stoves 0 0 0 0 0 33 0
Fire 14 3 2 2 -
Total - East Area 28 275 19 0 3 4,657 468 7,950 0
South Area
OHV Day Use
Transport vehicle 3 70 8 0 1 1 8,501 1
Transport vehicle - dust 5,366 537
OHVs 1 21 2 0 0 0 2,497 0
OHVs - dust 649 65
Motorcycles 39 340 19 0 1 1 2,191 3
Motorcycles - dust 1,228 123
Total - South Area 42 431 30 0 7,246 726 13,189 4
Total Emissions - Pounds 22,061 | 181,429 10,858 200 14,307 1,936,353 | 201,288 3,405,688 4,960 11
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Table G-47. Existing Emissions within Acquired Lands - 29 Palms LAS EIS (Tons/Year)

ArealUser Type/Source voC co | Noc | soc | pm [ Pmy | PMys | CO CH, | NO
Johnson Valley
OHV Day Use
Transport vehicle 0.08 2.19 0.26 0.00 0.03 0.02 265.36 0.02
Transport vehicle - dust 167.52 16.75
OHVs 0.02 0.64 0.08 0.00 0.01 0.01 77.95 0.01
OHVs - dust 36.02 3.60
Motorcycles 122 10.63 0.59 0.00 0.02 0.02 68.41 0.10
Motorcycles - dust 38.34 3.83
Overnight
Transport vehicle 0.15 4.08 0.48 0.01 0.05 0.05 495.34 0.04
Transport vehicle - dust 427.17 42.72
OHVs 0.08 2.25 0.26 0.00 0.03 0.02 272.83 0.02
OHVs - dust 126.08 12.61
Motorcycles 4.26 37.19 2.07 0.00 0.07 0.06 239.43 0.35
Motorcycles - dust 134.21 13.42
Generator - Gasoline 3.02 0.97 1.54 0.08 0.10 0.09 151.03
Propane Stoves 0.01 0.05 0.08 0.00 0.00 0.00 0.00 77.69 0.00 0.01
Fire 214 32.01 7.15 4.66 4.04 1.93
Non-OHV Day Use
Transport vehicle 0.01 0.36 0.04 0.00 0.00 0.00 44.23 0.00
Transport vehicle - dust 27.92 2.79
Total - Johnson Valley 11.00 90.36 5.40 0.10 7.15 962.23 100.05 1,692.27 2.48 0.01
East Area
OHV Day Use
Transport vehicle 0.00 0.02 0.00 0.00 0.00 0.00 2.39 0.00
Transport vehicle - dust 151 0.15
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 0.70 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.01 0.10 0.01 0.00 0.00 0.00 0.62 0.00
Motorcycles - dust 0.35 0.03
Overnight
Transport vehicle 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00
Transport vehicle - dust 0.09 0.01
OHVs 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00
OHVs - dust 0.03 0.00
Motorcycles 0.00 0.01 0.00 0.00 0.00 0.00 0.05 0.00
Motorcycles - dust 0.03 0.00
Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00
Fire 0.00 0.01 - - 0.00 0.00 0.00 0.00
Total - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area
OHV Day Use
Transport vehicle 0.00 0.04 0.00 0.00 0.00 0.00 4.25 0.00
Transport vehicle - dust 2.68 0.27
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 1.25 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.02 0.17 0.01 0.00 0.00 0.00 1.10 0.00
Motorcycles - dust 0.61 0.06
Total - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00
Total Emissions - Tons 11.03 90.71 543 0.10 7.15 968.18 100.64 1,703 248 0.01
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Table G-48. Existing Emissions within Acquired Lands by Source Category - 29 Palms LAS EIS (Tons/Year)

Area/Source Category voC co | Noc | soc | em | Pmy | PMmys | co, | cH | NoO
Johnson Valley

Vehicles - Combustive 5.83 57.33 3.79 0.02 0.20 0.18 1,463.55 0.55

Vehicles - Dust 957.26 95.73

Generator - Gasoline 3.02 0.97 1.54 0.08 0.10 0.09 151.03

Propane Stoves 0.01 0.05 0.08 0.00 0.00 0.00 0.00 77.69 0.00 0.01

Camp Fires 2.14 32.01 7.15 4.66 4.04 1.93

Subtotal - Johnson Valley 11.00 90.36 5.40 0.10 7.15 962.23 100.05 1,692.27 2.48 0.01
East Area

Vehicles - Combustive 0.01 0.13 0.01 0.00 0.00 0.00 3.93 0.00

Vehicles - Dust 2.33 0.23

Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03

Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00

Camp Fires 0.00 0.01 - 0.00 0.00 0.00 0.00

Subtotal - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area

Vehicles - Combustive 0.02 0.22 0.01 0.00 0.00 0.00 6.59 0.00

Vehicles - Dust 3.62 0.36

Subtotal - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00

Total Emissions - Tons 11.03 90.71 543 0.10 7.15 968.18 100.64 1,703 248 0.01
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Table G-49. Emission Factors for Existing Sources within Acquired Lands - 29 Palms LAS EIS.

Emission Factors

Source vVOoC (6{0] NO SOy PM PMy | PMys co, CH, N,O Notes
Liquid Propane Gas Combustion 1.00 7.50 13.00 0.11 0.70 0.70 0.70 [ 12,500 0.20 0.90 )
Camp Fires 13.80 | 206.00 46.00| 30.00 26.00 12.40 2
Generator - Gasoline 0.02 0.01 0.01 0.00 0.00 0.00 1.08 (3)
Light Duty Truck - 2010 0.14 397 047 0.01 0.05 0.04 482 0.04 4
Motorcycle - 2010 251 21.90 1.22 0.00 0.04 0.04 141 0.21 (5)
Light Duty Truck - 2015 0.08 2.68 0.30 0.01 0.05 0.05 483 0.04 (6)
Motorcycle - 2015 224 17.76 117 0.00 0.03 0.03 149 0.20 O
Vehicle Dust - 4WD 0.49 0.05 (8)
Vehicle Dust - Day Use Transport Vehicle 0.67 0.07 9)
Vehicle Dust - Motorcycle 0.17 0.02 (10)
Vehicle Dust - Overnight Transport Vehicle 0.92 0.09 (12)

Notes:

(1) U.S. EPA AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion (Ib/1,000 gal)
2) U.S. EPA AP-42 Section 13.1-3 - Wildfires and Prescribed Burning (Ib/ton)
3) U.S. EPA AP-42 Section 3.3 - Gasoline and Diesel Industrial Engines (Ib/hp-hr)
4) Statewide average for light duty truck, 25 mph, year 2010 (g/mile). From EMFAC2007 (ARB 2007).
5) Statewide average for motorcycle, 25 mph, year 2010 (g/mile). From EMFAC2007 (ARB 2007).
6) Statewide average for light duty truck, 25 mph, year 2015 (g/mile). From EMFAC2007 (ARB 2007).
7) Statewide average for motorcycle, 25 mph, year 2015 (g/mile). From EMFAC2007 (ARB 2007).
8) Fugitive Dust from Unpaved Roads Emission Factors for OHV (Ib/VMT) EPA AP-42, Section 13.2.2.
)

Vehicle Travel Unpaved = ((k(s/12)"a)*((W/3)"b)

k (PMyo) 150 k(PMps)  0.15
8.50 surface material silt content (%)
0.90
b 0.45

Wo 0.50 average weight OHV (tons)

Wry 1.00 average weight Transport Vehicles (tons)

Wy 0.05 average weight Motorcycles (tons)

9) Fugitive Dust from Unpaved Roads Emission Factors for Transport Vehicles (Ib/VMT) EPA AP-42, Section 13.2.2.
10) Fugitive Dust from Unpaved Roads Emission Factors for motorcycles (Ib/VMT) EPA AP-42, Section 13.2.2.
11) Fugitive Dust from Unpaved Roads Emission Factors for Overnight Transport Vehicles (Ib/VMT) EPA AP-42, Section 13.2.2.

Wiy, 2.00 average weight Overnight Transport Vehicles (tons)
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Table G-50. Year 2015 Visitation Activities for Acquired Lands - 29 Palms LAS EIS

Total Annual Total Annual Visitor Days Days per Total Annual Visitors
Area Visitor-Days | OHV Day Use | Ovemight | Non-OHV Day Use | OvernightUse | OHV Day Use | Overnight | Non-OHV Day Use
Johnson Valley 336,975 57,767 269,580 9,628 25 57,767 107,832 9,628
East 500 450 50 25 450 20
South 800 800 800
Table G-51. Emission Source Data for Year 2015 Activities in Johnson Valley OHV Area.

Annual Annual Vehicle Weight

Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 28,884 20 577,671 1
OHVs 7,221 24 169,691 0.50
Motorcycles 21,663 24 509,073 0.05
Overnight
Transport vehicle 35,944 30| 1,078,320 2
OHV 13,479 44 593,918 0.50
Motorcycle 40,437 44 | 1,781,755 0.05
Generator - Gasoline (1) (2) 35,944 3 107,832
Propane Stoves (1) (3) 35,944 2 71,888
Fire (4) 35,944 20 718,880
Non-OHV Day Use
Transport vehicle 4,814 20 96,279 1

Notes: (1) Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.

2) HP =5 at 60% Load

@2
(3) Assumed 0.2 gallons/hours of LPG usage
@

4) Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.
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Table G-52. Emission Source Data for Year 2015 Activities in the East Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight

Trip Type/Vehicle or Source | Vehicle Trips VMT/Trip VMT (Tons)
OHV Day Use
Transport vehicle 225 20 4,500 1
OHVs 56 24 1,322 0.50
Motorcycles 169 24 3,966 0.05
Overnight
Transport vehicle 7 30 200 2
OHV 3 44 110 0.50
Motorcycle 8 44 330 0.05
Generator - Gasoline (1) (2) 7 20
Propane Stoves (1) (3) 7 13
Fire (4) 7 20 133
Notes: (1) Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.

(2) HP = 5 at 60% Load

(3) Assumed 0.2 gallons/hours of LPG usage

(4) Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.

Table G-53. Emission Source Data for Year 2015 Activities in the South Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight
Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 400 20 8,000 1
OHVs 100 24 2,350 0.50
Motorcycles 300 24 7,050 0.05

Assumptions:

1) Source: (BLM 2010).

2) 17/80/3% of visitor use days = OHV day/overnight/non-OHV day uses.
3) The average length of stay for overnight use is 2.5 days.

5) 50% of day and overnight visitors would operate an OHV. OHYV fleet mix = 75/25% motorcycle/4 wheel vehicle.

(

@

©)

(4) Rider occupancy of transport vehicle for day/overnight uses is 2/3 visitors.

®)

(6) Vehile miles travelled (VMT) based upon 20% of visitors drive 10 VMT, 70% drive 25 VMT, and 10% drive 40 VMT per day.
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Table G-54. Year 2015 Emissions within Acquired Lands - 29 Palms LAS EIS (Pounds/Year)

ArealUser Type/Source | voc | co | Nox | so | em | Pmy | PMy | cO, | CHy | NO
Johnson Valley
OHV Day Use
Transport vehicle 183 5,056 596 6 61 56 613,840 53
Transport vehicle - dust 387,509 38,751
OHVs 54 1,485 175 2 18 17 180,315 16
OHVs - dust 83,329 8,333
Motorcycles 2,817 24,578 1,369 2 44 40 158,244 230
Motorcycles - dust 88,699 8,870
Overnight
Transport vehicle 342 9,438 1,113 12 114 105 1,145,834 100
Transport vehicle - dust 988,125 98,812
OHVs 189 5,198 613 7 63 58 631,104 55
OHVs - dust 291,651 29,165
Motorcycles 9,859 86,024 4,792 8 153 141 553,853 805
Motorcycles - dust 310,445 31,045
Generator - Gasoline 6,985 2,252 3,558 191 233 215 349,376 - -
Propane Stoves 14 108 187 2 10 10 10 179,720 3 13
Fire 4,960 74,045 16,534 10,783 9,345 4,457
Non-OHV Day Use
Transport vehicle 31 843 99 1 10 9 102,307 9
Transport vehicle - dust 64,585 6,458
Total - Johnson Valley 25,434 | 209,026 12,503 231 16,544 2,225832 | 231,430 3,914,591 5,728 13
East Area
OHV Day Use
Transport vehicle 1 39 5 0 0 0 4,782 0
Transport vehicle - dust 3,019 302
OHVs 0 12 1 0 0 0 1,405 0
OHVs - dust 649 65
Motorcycles 22 191 11 0 0 0 1,233 2
Motorcycles - dust 691 69
Overnight
Transport vehicle 0 2 0 0 0 0 213 0
Transport vehicle - dust 183 18
OHVs 0 1 0 0 0 0 117 0
OHVs - dust 54 5
Motorcycles 2 16 1 0 0 0 103 0
Motorcycles - dust 58 6
Generator - Gasoline 0 1 0 0 65
Propane Stoves 0 0 0 0 0 33 0
Fire 14 3 2 2 -
Total - East Area 28 275 19 0 3 4,657 468 7,950 0
South Area
OHV Day Use
Transport vehicle 3 70 8 0 1 1 8,501 1
Transport vehicle - dust 5,366 537
OHVs 1 21 2 0 0 0 2,497 0
OHVs - dust 649 65
Motorcycles 39 340 19 0 1 1 2,191 3
Motorcycles - dust 1,228 123
Total - South Area 42 431 30 0 7,246 726 13,189 4
Total Emissions - Pounds 25,504 | 209,732 12,551 231 16,547 2,237,735 | 232,625 3,935,730 5,736 13
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Table G-55. Year 2015 Emissions within Acquired Lands - 29 Palms LAS EIS (Tons/Year)

ArealUser Type/Source | voc | co | Noy | sox | PM | PMy | PMy | cO, | CH, | NO
Johnson Valley
OHV Day Use
Transport vehicle 0.09 2.53 0.30 0.00 0.03 0.03 306.92 0.03
Transport vehicle - dust 193.75 19.38
OHVs 0.03 0.74 0.09 0.00 0.01 0.01 90.16 0.01
OHVs - dust 41.66 4.17
Motorcycles 141 12.29 0.68 0.00 0.02 0.02 79.12 0.12
Motorcycles - dust 44.35 4.43
Overnight
Transport vehicle 0.17 4.72 0.56 0.01 0.06 0.05 572.92 0.05
Transport vehicle - dust 494.06 49.41
OHVs 0.09 2.60 0.31 0.00 0.03 0.03 315.55 0.03
OHVs - dust 145.83 1458
Motorcycles 493 43.01 2.40 0.00 0.08 0.07 276.93 0.40
Motorcycles - dust 155.22 15.52
Generator - Gasoline 3.49 1.13 1.78 0.10 0.12 0.11 174.69
Propane Stoves 0.01 0.05 0.09 0.00 0.01 0.01 0.01 89.86 0.00 0.01
Fire 248 37.02 8.27 5.39 4.67 2.23
Non-OHV Day Use
Transport vehicle 0.02 0.42 0.05 0.00 0.01 0.00 51.15 0.00
Transport vehicle - dust 32.29 3.23
Total - Johnson Valley 12.72 104.51 6.25 0.12 8.27 1,112.92 115.72 1,957.30 2.86 0.01
East Area
OHV Day Use
Transport vehicle 0.00 0.02 0.00 0.00 0.00 0.00 2.39 0.00
Transport vehicle - dust 151 0.15
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 0.70 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.01 0.10 0.01 0.00 0.00 0.00 0.62 0.00
Motorcycles - dust 0.35 0.03
Overnight
Transport vehicle 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00
Transport vehicle - dust 0.09 0.01
OHVs 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00
OHVs - dust 0.03 0.00
Motorcycles 0.00 0.01 0.00 0.00 0.00 0.00 0.05 0.00
Motorcycles - dust 0.03 0.00
Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00
Fire 0.00 0.01 - 0.00 0.00 0.00 0.00
Total - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area
OHV Day Use
Transport vehicle 0.00 0.04 0.00 0.00 0.00 0.00 4.25 0.00
Transport vehicle - dust 2.68 0.27
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 1.25 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.02 0.17 0.01 0.00 0.00 0.00 1.10 0.00
Motorcycles - dust 0.61 0.06
Total - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00
Total Emissions - Tons 12.75 104.87 6.28 0.12 8.27 1,118.87 116.31 1,968 2.87 0.01
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Table G-56. Year 2015 Emissions within Acquired Lands by Source Category - 29 Palms LAS EIS (Tons/Year)

Area/Source Category | voc | co | Noy | sox | PM | PMy | PMy | cO, | CH, | NO
Johnson Valley

Vehicles - Combustive 6.74 66.31 4.38 0.02 0.23 0.21 1,692.75 0.63

Vehicles - Dust 1,107.17 110.72

Generator - Gasoline 3.49 1.13 1.78 0.10 0.12 0.11 174.69

Propane Stoves 0.01 0.05 0.09 0.00 0.01 0.01 0.01 89.86 0.00 0.01

Camp Fires 2.48 37.02 8.27 5.39 4.67 2.23

Subtotal - Johnson Valley 12.72 104.51 6.25 0.12 8.27 1,112.92 115.72 1,957.30 2.86 0.01
East Area

Vehicles - Combustive 0.01 0.13 0.01 0.00 0.00 0.00 3.93 0.00

Vehicles - Dust 2.33 0.23

Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03

Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00

Camp Fires 0.00 0.01 - 0.00 0.00 0.00 0.00

Subtotal - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area

Vehicles - Combustive 0.02 0.22 0.01 0.00 0.00 0.00 6.59 0.00

Vehicles - Dust 3.62 0.36

Subtotal - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00

Total Emissions - Tons 12.75 104.87 6.28 0.12 8.27 1,118.87 116.31 1,968 2.87 0.01
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Table G-57. Fraction of Events Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Alternative |Displaced from JV  [Remain in County (1{Displaced from County [% of Total JV outof C  [Remain in O3 NA (1) |Displaced from O3 NA |% of Total JV out of NA
1 1.00 1.00 0.17 1.00 0.17
2 0.60 1.00 0.10 1.00 0.10
4 0.15 1.00 0.03 1.00 0.03
5 0.15 1.00 0.03 1.00 0.03
6 0.60 1.00 0.10 - 1.00 0.10
Note: 17 percent of the annual visitor usage occurs from events.
Note: (1) = Total visitors that remain
Table G-58. Fraction of Dispersed-Use Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative
Alternative |Displaced from JV  [Remain in County (1{Displaced from County [% of Total JV outof C  [Remain in O3 NA (1) |Displaced from O3 NA  |% of Total JV out of NA
1 0.75 0.90 0.10 0.06 0.81 0.19 0.12
2 0.25 0.90 0.10 0.02 0.81 0.19 0.04
4-MDU 0.15 0.90 0.10 0.01 0.81 0.19 0.02
4-SbuU 0.30 0.90 0.10 0.005 0.81 0.19 0.01
4 - Total 0.015 0.028
5-MDU 0.15 0.90 0.10 0.01 0.81 0.19 0.02
5-SDbU 0.30 0.90 0.10 0.005 0.81 0.19 0.01
5 - Total 0.015 0.028
6 0.30 0.90 0.10 0.02 0.81 0.19 0.05
Note: 83 percent of the annual visitor usage occurs from dispersed-use.
Note: (1) = Total visitors that remain

?7? ?7?

Table G-59. Fraction of All Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Alternative |Displaced from JV  [Remain in County % of Total JV out of C % of Total JV out of NA

1 0.79 0.23 0.29
2 031 0.12 0.14
4 - Total 0.17 0.04 0.05
5- Total 0.17 0.04 0.05
6 0.35 0.13 0.15

Note: 17/83 percent of the annual visitor usage occurs from events/dispersed-use.

Note: (1) = Total visitors that remain
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Table G-60. Year 2015 Future Baseline Emissions Relocated from Johnson Valley - 29 Palms LAS EIS Project Alternatives (Tons/Year)

Area/Source Category | voc | co | noc | so, | em [ Puy | Pwmy | co, | cHs | N0
Johnson Valley

Vehicles - Combustive 6.74 66.31 4.38 0.02 0.23 0.21 1,693 0.63

Vehicles - Dust - - - - 1,107.17 110.72

Gasoline-powered Generator 3.49 113 178 0.10 0.12 0.11 175 -

Propane Stoves 0.01 0.05 0.09 0.00 0.01 0.01 0.01 90 0.00 0.01

Camp Fires 2.48 37.02 8.27 5.39 4.67 - 2.23 -

Total Johnson Valley Emissions - Year 2015 12.72 104.51 6.25 0.12 8.27 | 1,112.92 115.72 1,957 2.86 0.01

Total Eliminated from MDAB - Alternative 1 (1) 2.95 24.27 1.45 0.03 1.92 258.47 26.87 454.58 0.67 0.00

Total Eliminated from MDAB - Alternative 2 (1) 1.56 12.83 0.77 0.01 1.02 136.61 14.20 240.26 0.35 0.00

Total Eliminated from MDAB - Alternative 4 (1) 0.51 4.23 0.25 0.00 0.33 45.01 4.68 79.15 0.12 0.00

Total Eliminated from MDAB - Alternative 5 (1) 0.51 423 0.25 0.00 0.33 45.01 4.68 79.15 0.12 0.00

Total Eliminated from MDAB - Alternative 6 (1) 161 13.26 0.79 0.01 1.05 141.23 14,68 248.38 0.36 0.00

Total Eliminated from MDAB O3 NA - Alternative 6 (1) 1.90 15.60 0.93 0.02 1.24 166.17 17.28 292.24 0.43 0.00

Note: (1) = These emissions deducted from the increase in emissions from each project alternative to produce net change in emissions.
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Figure G-1. Windrose for 29 Palms MCAGCC Mainside Monitoring Station

TWENTYNINE PALMS

S-year summary: 2004 - 2008
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UNITED STATES MARINE CORPS
MARINE AIR GROUND TASK FORCE TRAINING COMMAND
MARINE CORPS AIR GROUND COMBAT CENTER
BOX 788100
TWENTYNINE PALMS, CALIFORNIA92278-8106

M. Alan De Sal vio

Mojave Desert Air Quality Management D stri ct
14306 Par k Avenue

Victorville, California 92392-2383

Dear M. De Sal vi o:

SUBJECT: REQUEST FCR CONFORM TY ANALYSI S REVI EW AND
DETERM NATI ON

The United States Marine Corps is currently anal yzi ng an expansi on
of the existingtraining range facility at the Marine Corps Al r G ound
Conbat Center at Twentynine Palns, California. |n support of this
proposed action, the Marine Corps has prepared a Conformty Anal ysis
of air em ssions associated with the proposed expansionto satisfy the
A ean Air Act (can) Conformty Rule requirenents. Ve believe these
emssions are in conformty with your agency's plan to attai n Nati onal
Anbient Air Quality Standards on schedul e for Ozone.and Particul ate
Matter 10.

Therefore, we respectfully request that you revi ew our encl osed
Conformty Anal ysis and provi de cooments regardi ng whether it is of
adequat e content to denonstrate conpliance with Dstrict Rule 2002.
If you agree with these findings, please provide a letter to that
effect per Dstrict Rules 2002 (H) (1) (e) (1) (B) and 2002 (H) (1) (d) (1) .
Thi s docunentation is necessary for us to satisfy both our CAA and
Nati onal Environnental Policy Act (NEPA) requirenents.

W al so ask that you forward the letter and project Conformty
Analysis to the California Air Resources Board for their concurrence
in accordance with 40 CF. R § 93.158(a) (5) (i) (B) and 40 CF. R §
93. 158( a) (4) (i) .

Each indi vidual federal action which, by itself, exceeds de
minimus thresholds for one or nore regul ated em ssi ons, nust
denonstrate conformty. This request for an attai nment pl an revision
applies specifically to the Conbat Center expansion analysis and is
not nmeant to be a conprehensive inventory of potential future mlitary
growth in the Wstern Mojave Desert.



If you have any questions, please feel free to contact Ms. Erin
Adarns, Natural Resources and Environnmental Affairs, at (760)830-7726.

Si ncerely, A

Di rector, NREA
Acting

Encl osures: 1. Confornity Application Analysis
2. LAAE Emi ssions Cal cul ations
3 Di spersion Mdeling Analysis

Copy to: Central File
AC/sS, G4
NREA Files/Air
Land Acqui sition
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CONFORMITY EVALUATION
LAND ACQUISITION AND AIRSPACE ESTABLISHMENT PROPOSED ACTION
MARINE CORPS COMBAT CENTER TWENTYNINE PALMS

1.0 INTRODUCTION

The following presents a Clean Air Act (CAA) general conformity evaluation for the Land
Acquisition and Airspace Establishment (LAS) action at Marine Corps Combat Center Twentynine
Palms (Combat Center), as proposed by the Department of Navy (Navy). Included in this evaluation
are the conformity applicability analysis for the proposed action and the methods used to demonstrate
this action’s conformity with the CAA and specifically with the California State Implementation Plan
(SIP).

This evaluation presents conformity determinations for emissions of ozone precursors and particulate
matter less than 10 microns in diameter (PMu1o0). The area where the proposed project will occur lies in
areas of the Mojave Desert Air Basin (MDAB) which have been designated by the U.S.
Environmental Protection Agency (EPA) as nonattainment for ozone and PMuo. This fact triggers the
General Conformity Rule found in Section 176(c) of the CAA (42 U.S.C. § 7506(c)) (40 C.F.R.
93.153(b); MDAQMD Rule 2002(A)(3)(V)).

As part of the LAS action, the Navy proposes to establish a large-scale training range facility at the
Combat Center that would accommodate sustained, combined-arms, live-fire, and maneuver
training exercises for all elements of a Marine Expeditionary Brigade (MEB). To accomplish this
goal, the Marine Corps would acquire additional lands adjacent to the existing Combat Center. The
LAS action proposes two MEB exercises per year that would last 24 days each. The Navy
published the Notice of Intent to prepare an Environmental Impact Statement (EIS) for the LAS on
October 30, 2008 in the Federal Register and the Navy plans to release the Draft EIS to the public
in December 2010. This conformity evaluation focuses on Alternative 6 in the Draft EIS, which
would acquire lands to the west and southeast of the existing Combat Center.

2.0 CLEAN AIR ACT CONFORMITY REQUIREMENTS

“No department, agency, or instrumentality of the Federal Government shall engage in, support in
any way or provide financial assistance for, license or permit, or approve any activity which does
not conform to an (approved SIP)” 42 U.S.C. 7506(c). “Conformity” means inter alia conformity
to the applicable SIP’s purpose of eliminating or reducing the severity and number of violations of
the national ambient air quality standards (NAAQS) and achieving expeditious attainment of such
standards, and the proposed action will not cause or contribute to any new violation of any standard
inany area. Id.

To implement this mandate, the EPA promulgated the conformity rule for general federal actions.
These Federal General Conformity Rules are found at 40 C.F.R. 8§ 150-165. California’s SIP
responsibilities in the area of the proposed action are delegated to the Mojave Desert Air Quality
Management District (MDAQMD). The portion of the California SIP implementing Section 176(c)
of the CAA is MDAQMD Rule 2002.

Conformity Evaluation - 29 Palms Land Acquisition and Airspace Establishment Proposed Action 1
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When EPA approves a SIP, or portion of a SIP, a conformity evaluation is governed by the
approved SIP criteria and procedures. The Federal conformity regulations apply only for the
portions, if any, of the part 93 requirements not contained in the SIP conformity provisions
approved by EPA. In addition, any previously applicable implementation plan conformity
requirements remain enforceable until the EPA approves the revision to the applicable SIP to
specifically include the revised requirements or remove requirements.

2.1 Purpose and Applicability of the General Conformity Rule

Both Federal and State General Conformity Rules require the Navy to analyze this proposed action
according to standardized procedures. General conformity rules apply to federal actions affecting
areas that are in nonattainment of a NAAQS and to designated maintenance areas (attainment areas
that have been reclassified from a previous nonattainment status and which are required to prepare
an air quality maintenance plan). Conformity requirements apply specifically to the emissions for
which a given area has been designated nonattainment.

Conformity analysis focuses on the net increase in emissions from a proposed action compared to
existing, historical baseline conditions. Conformity analysis is limited to those direct and indirect
emissions over which the federal agency has responsibility and control. Lastly, conformity analysis
is not required to address emissions that are not reasonably foreseeable or quantifiable.

Conformity determinations are required when the annual direct and indirect emissions from a
proposed federal action exceed an applicable de minimis threshold. The conformity de minimis
thresholds vary by emission and by the severity of nonattainment conditions in the region affected
by the proposed action. The EPA has designated the area which this proposed action will affect as a
severe nonattainment area for ozone and its precursors and a moderate nonattainment area for PM1o.
As a result, MDAQMD Rule 2002(A)(3)(a)(ii)(A) sets the de minimus thresholds applicable to this
action at 25 tons per year of an ozone precursor and 100 tons per year of PM1o.

The general conformity rule identifies several categories of actions that are presumed to result in no
net emissions increase or in an emissions increase that will clearly be less than any applicable de
minimis level. MDAQMD Rule 2002(D). These types of activities are exempt from the
requirements of the general conformity rule and are primarily routine administrative, planning,
financial, and property disposal or maintenance actions.

Air emissions produced from construction and operation of the proposed action would occur within
the existing and proposed boundaries of the Combat Center. This area lies within the MDAB, which
includes all but the southwest corner of San Bernardino County and the eastern portions of
Riverside, Los Angeles, and Kern Counties. Presently, the MDAB attains the NAAQS for all
criteria pollutants except ozone and PMio.

3.0 PROJECT CONFORMITY APPLICABILITY ANALYSIS

The LAS proposed action would produce emissions within the MDAB project region due to both
construction and operational activities. The following presents emissions estimates and the
conformity applicability analysis for the proposed action, which is Project Alternative 6 in the LAS
EIS. Attachment 1 of this conformity evaluation documents the calculations of emissions for this
proposed action.

2 Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action
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Construction

Construction activities associated with the proposed action would include (1) construction of about
30 miles of unpaved roads and (2) installation of three communication towers in the west study
area. Air quality impacts due to proposed construction activities would occur from (1) combustive
emissions due to the use of fossil fuel-powered equipment and (2) fugitive dust emissions
(PM10/PM2.5) due to the operation of equipment on exposed soil. Construction activity data
developed by Combat Center staff were used to estimate proposed combustive and fugitive dust
emissions (MAGTF Training Command 2010). This conformity analysis assumes that all
construction activities would occur in year 2013, prior to initiation of the proposed training
exercises in 2015.

Factors needed to derive construction source emission rates were obtained from Compilation of Air

Pollution Emission Factors, AP-42, Volume | (EPA 1995 and 2006), the OFFROAD2007 Model for
off-road construction equipment (ARB 2006a), the EMFAC2007 Model for on-road vehicles (ARB

2006b), and the Navy Aircraft Environmental Support Office (AESO) for helicopter emission rates

(AESO 2000a and 2000b).

The analysis reduced fugitive dust emissions generated from the use of construction equipment on
exposed soil by 50 percent from uncontrolled levels to simulate implementation of best
management practices (BMPs) for fugitive dust control. These BMPs include the following:

1. Use water trucks to keep areas of vehicle movement damp enough to minimize the
generation of fugitive dust.

2. Minimize the amount of disturbed ground area at any given time.

3. Suspend all soil disturbance activities when winds exceed 25 miles per hour (mph) or when
visible dust plumes emanate from the site and then stabilize all disturbed areas with water
application.

4. Designate personnel to monitor the dust control program and to increase watering, as
necessary, to minimize the generation of dust.

Table 1 presents a summary of the conformity-related emissions that would occur from construction
of the proposed action within the MDAB. These data show that annual VOC, NOx, and PM1o
emissions from proposed construction activities would be well below the conformity de minimis
thresholds. Consequently, construction emissions are not expected to cause or contribute to any
delay of attainment or any new NAAQS exceedance.

Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action 3
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Table 1. Annual Conformity-Related Emissions due to Construction of the
LAS Proposed Action within the MDAB.

ANNUAL EMIssions (Tons) @
CONSTRUCTION ACTIVITY

VOC NOx PM10
Development of Unpaved Roads 0.08 0.83 0.45
Installation of Communication Towers 0.09 0.12 0.53
Total Annual Emissions (1) 0.17 0.96 0.98
MDAB Conformity de minimis Level 25 25 100
Exceeds de minimis Level? No No No

Note: (1) All emissions are assumed to occur in calendar year 2013.

Operations

Air gquality impacts associated with proposed operations would occur from (1) combustive
emissions due to the use of fossil fuel-powered mobile sources and ordnance and (2) fugitive dust
emissions (PM1o/PM2.5) due to disturbances on exposed soils. Combustive emission sources
associated with proposed operations would include (1) aircraft during landing and take-off (LTOs)
and cruising modes below 3,000 feet AGL, (2) tactical vehicles (TVs), (3) tactical support
equipment (TSE), (4) use of ordnance, and (5) personnel on-road commutes. Proposed aircraft
LTOs, operations of TVs/TSE on exposed soils, and use of ordnance would generate fugitive dust
emissions. The proposed training exercises would begin in year 2015 and would produce the same
level of emissions for each future year of operation.

Operational data used to calculate proposed operational emissions were obtained from the Marine
Corps (as presented in EIS Section 2.4) and the project airspace and noise analyses. Factors used to
calculate combustive emissions for proposed sources were obtained from the AESO (AESO 1999,
2000a, 2000c, 20014, 2001b, and 2002); the Air Force Institute for Environment, Safety and
Occupational Health Risk Analysis (IERA) (IERA 2002); the OFFROAD2007 Model, the
EMFAC2007 Model for on-road vehicles; the Calendar Year 2007 Comprehensive Emissions
Inventory Plan for Marine Corps Air Ground Combat Center Twentynine Palms (United States
Army Corps of Engineers Sacramento District and Combat Center 2008); and the Compilation of
Air Pollution Emission Factors, AP-42, Volume | (EPA 2006).

Lands proposed for acquisition currently generate emissions from recreational activities and the use
of off-highway vehicles (OHV). The proposed action would displace some of these existing
recreational activities and their associated emissions from the MDAB. Therefore, to estimate the
net change in emissions due to the proposed action, the analysis subtracted portions of existing
emissions displaced from these areas from the emission increases associated with the proposed
action. Sources of air emissions that occur in these areas include (1) combustive emissions due to
vehicular usage, camp fires, propane stoves, and portable diesel- and gasoline-powered generators
and (2) fugitive dust emissions generated from the use of vehicles on unpaved surfaces. The
Johnson Valley OHV Area within the west study area has the highest recreational usage and
therefore generates the highest amount of emissions within any of the lands proposed for
acquisition. Activity data used to estimate emissions from these activities were developed from
visitor usage data obtained from the BLM, as presented in EIS Section 3.2 (BLM and The

4 Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action
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Environmental Company [TEC] 2010). Table 2 presents a summary of the existing emissions that
occur within the west and south study areas.

To determine the amount of existing recreational activities that the proposed action would displace
from the west study area, the analysis considered the following factors: (1) the type of visitor usage
(events vs. dispersed), (2) the amount of area affected by the proposed action, and (3) the amount of
time per year that the proposed action would close this area to the public. These factors determined
that (1) 85 percent of the existing activities and associated emissions would re-locate elsewhere
within the MDAB ozone nonattainment area and (2) 87 percent of the existing activities and
associated emissions would re-locate elsewhere within the MDAB PMz1o nonattainment area.
Therefore, the analysis subtracted (1) 15 percent of the VOC and NOx emissions and (2) 13 percent
of the PM1o emissions generated in the west area from the emission increases associated with the
proposed action to estimate the net change in emissions due to the proposed action. Since the
proposed training exercises would not occur until year 2015, the analysis took into consideration
the

Table 2. Existing Emissions within Lands Acquired by the Proposed LAS

ANNUAL EMISSIONS (TONS)
AREA/ACTIVITY

voc | Nox | PMo
West Study Area
Vehicles — Combustive 5.83 3.79 0.20
Vehicles — Dust 957.26
Gasoline-powered Generator 3.02 1.54 0.10
Propane Stoves 0.01 0.08 0.00
Camp Fires 2.14 4.66
Total — West Area 11.00 5.40 962.23
South Study Area
Vehicles — Combustive 0.02 0.01 0.00
Vehicles — Dust 3.62
Total - South Area 0.02 0.01 3.62

Notes: Developed from visitor usage data source (BLM and TEC 2010).

usages expected for Johnson Valley at this time (BLM and TEC 2010). This future baseline equates
to a 16 percent increase in usage and associated emissions for the west area in 2015, compared to
2010 levels.

In the south study area, the proposed action would displace all of the existing recreational activities
and their associated emissions from this area, but 90 percent of these activities and emissions would
re-locate elsewhere within the MDAB ozone and PM1o nonattainment areas (BLM and TEC 2010).
Therefore, the analysis subtracted 10 percent of the existing emissions from this area from the
emission increases associated with the proposed action to estimate the net change in emissions due
to the proposed action.

Table 3 presents a summary of annual emissions that would occur from operations of the proposed
action within the MDAB PMz1o0and ozone nonattainment areas. These data show that operations of
the proposed action would result in a net increase in VOC, NOy, and PMz1o emissions within the
MDAB that would exceed their applicability conformity de minimis thresholds. Therefore,
pursuant to MDAQMD Rule 2002, the Navy is required to perform a conformity determination to

Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action 5
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demonstrate how emissions of ozone precursors and PMz1o from operations of the LAS proposed
action will conform to the CAA and the California SIP.

Table 3. Net Annual Emissions due to Operations of the LAS Proposed
Action within the MDAB

ANNUAL EMmissions (Tons) @
ACTIVITY
VOC NOx PMz1o
Aircraft Operations 25.55 39.77 17.25
Tactical Vehicles (TV) 5.29 64.39 2.33
Tactical Support Equipment (TSE) 1.50 16.43 0.70
Ordnance 1.82 0.28 -
Fugitive Dust — Aircraft - - 42.36
Fugitive Dust — TV/TSE - - 565.25
Fugitive Dust — Ordnance - - 2.49
Personnel On-road Commutes 0.05 1.84 0.02
Annual Emissions 34.21 122.71 630.40
Reduction of West Area Emissions (2) (1.90) (0.93) (141.23)
Reduction of South Area Emissions (3) (0.00) (0.00) (0.36)
Total Net Change - Tons per Year 32.31 121.78 488.81
Conformity De Minimis Level 25 25 100
Exceeds Conformity de minimis Level? Yes Yes Yes
Note: (1) Proposed emissions would be the same for each year of operation.
(2) Equal to 13/15% of total West Area year 2015 PM10/\VOC and NOXx emissions.
(3) Equal to 109% of total South Area existing emissions.

4.0 PROJECT CONFORMITY DEMONSTRATION

4.1 Conformity Methods Defined in the General Conformity Rule

MDAQMD Rule 2002(H) identifies several criteria that can be used to demonstrate conformity.
Among them include the following:

e Where the MDAQMD determines that an areawide air quality modeling analysis is not
needed, local air quality modeling analysis establishes that the total direct and indirect
emissions from the proposed action meet the following requirements: (a) adhere to the
Procedures for Conformity Determinations of General Federal Actions contained in
MDAQMD Rule 2002(1) and (b) the action does not cause or contribute to any new
violation of any standard in any area or increase the frequency or severity of any existing
violation (MDAQMD Rule 2002(H)(1)(d)(i)).Where the EPA has approved a revision to an
area’s attainment or maintenance demonstration after 1990, the proposed action may be
determined to conform when MDAQMD makes a written commitment to revise its SIP
attainment plan. The MDAQMD commitment must include the following (MDAQMD Rule

2002(H)(1)(e)()):

1. A specific schedule for adoption and submittal of a revision to the applicable
implementation plan which would achieve the needed emission reductions prior to the
time emissions from the Federal action would occur;

6 Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action
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2. ldentification of specific measures for incorporation into the applicable
implementation plan which would result in a level of emissions which, together with
all other emissions in the nonattainment or maintenance area, would not exceed any
emissions budget specified in the applicable implementation plan;

3. A demonstration that all existing applicable implementation plan requirements are
being implemented in the area for the pollutants affected by the Federal action, and
that local authority to implement additional requirements has been fully pursued,;

4. A determination that the responsible Federal agencies have required all reasonable
mitigation measures associated with their action; and

5. Written documentation including all air quality analyses supporting the conformity
determination.

4.2 Conformity of Proposed Action with Respect to Ozone Precursor Emissions

The following summarizes the conformity demonstration for ozone precursor emissions associated
with the LAS proposed action. This analysis is based upon (1) a review of historical emissions
estimated for the Combat Center, (2) a review of recent MDAQMD ozone attainment plans, and (3)
consultation with MDAQMD staff.

In 2008, the MDAQMD completed its Federal 8-Hour Ozone Attainment Plan (Western Mojave
Desert Non-attainment Area) (2008 Plan), which maps a pathway to attainment of the 8-hour ozone
NAAQS of 0.084 parts per million (ppm) (MDAQMD 2008). Emissions from the LAS proposed
action are not specifically accounted for in this or any earlier MDAQMD attainment plan.

However, the planning assumptions and principles applied in this plan are a useful tool to justify the
conclusion that ozone precursor emissions will not cause or contribute to any new NAAQS
violations, to any increase in severity of current conditions or delay reasonable further progress of
the air basin toward attainment of the ozone NAAQS.

To satisfy the requirements of MDAQMD Rule 2002(H)(1)(e)(i)(B) and the Federal General
Conformity Rules (40 C.F.R. §8 93.150-165), the Navy formally requests the MDAQMD to provide
a written commitment to include the ozone precursor emissions from the proposed LAS action into
a revision of its ozone attainment plan in the California SIP revision. Because the Federal General
Conformity Rules specifically require the approval of “the State agency responsible for the
applicable SIP” and because recent MDAQMD attainment plans have not been approved by the
EPA, the Navy respectfully asks the MDAQMD to forward its commitment to the California Air
Resources Board (CARB) for their concurrence. This conformity evaluation and the emission
calculations presented in Attachment 1 form the basis of project emissions data that are needed for this
process. Once the MDAQMD and CARB commit to revising the California SIP according to the
requirements in MDAQMD Rule 2002 and the General Federal Conformity Rules, the proposed
action would conform to the SIP.

Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action 7
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4.3 Conformity of Proposed Action with Respect to PM1o Emissions

The following summarizes the conformity demonstration of PMz1o emissions for the LAS proposed
action. This analysis is based upon (1) a review of historical emissions estimated for the Combat
Center, (2) a review of MDAQMD PM1o attainment plans, and (3) consultation with the
MDAQMD.

To satisfy the requirements of MDAQMD Rule 2002(H)(1)(d)(i), a dispersion modeling analysis was
performed which demonstrates that PMa1o emissions from the LAS proposed action would not
contribute to an exceedance of the PMio NAAQS. The following summarizes the methods and
results of this analysis.

Project PMao Dispersion Modeling Analysis

An air dispersion analysis was performed with the use of the EPA American Meteorological
Society/EPA Regulatory Model (AERMOD) to estimate the ambient impact of PM1o emissions that
would occur from the LAS proposed action. The AERMOD is a guideline model required by the
EPA for use in regulatory air quality impact evaluations (EPA 2010). The AERMOD has the
ability to simulate the various physical characteristics of stationary and mobile sources of emissions
associated with the proposed LAS MEB exercises. The modeling methodologies are consistent
with the guidelines of the EPA, ARB, and generally approved practices to assess proposed air
pollutant concentrations. Regulatory default options appropriate for rural conditions were utilized
for the modeling simulations. Attachment 2 of this conformity evaluation documents the details of
this analysis.

The AERMOD analysis was performed in two steps. First, the analysis estimated PM1o impacts along
the entire length of the proposed Combat Center boundary. Secondly, at the location of maximum
impact along this boundary, a refined analysis was performed to evaluate off-site PM1o impacts.

Source Emission Rates

The analysis evaluated a scenario of peak daily PM1o emissions that would reasonably occur from the
MEB exercises. This scenario would correspond to the final day of the 24-day MEB exercise (the
FINEX). The FINEX would converge on a single objective point in the proposed West Area and
therefore would produce the densest amount of PM1o emissions during the entire MEB exercise. The
FINEX also would occur in close proximity to the boundary of the Combat Center. For these reasons,
the FINEX would produce the highest off-site ambient PMz1o impacts from the MEB exercises. Figure
2-10d in Attachment 2 shows the operational locations of the MEB exercise within the Combat
Center.

The analysis assumed that peak daily PM1o emissions from the FINEX would occur from the
following activity: (1) five percent of the annual aircraft operations, (2) seven percent of the annual
TV/TSE operations, and (3) eight percent of the annual ordnance usages. In addition, the analysis
assumed that 50 percent of the peak daily PMz1o emissions during the FINEX would occur in the West
Area and 25 percent each would occur in the central and east portions of the Combat Center. Tables
A2-1 through A2-9 in Attachment 2 present estimations of the peak hourly PM10 emission rates for
each source used in the AERMOD analysis.

Physical Simulations of Emission Sources

8 Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action
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Due to the mobile nature of emission sources that would take part in the proposed MEB exercises,
the analysis simulated both combustive and fugitive dust emissions from these sources as a series of
volume sources. Figure A-1 in Attachment 2 shows the center points of the locations of these
sources within the proposed Combat Center boundary. Each volume source has a side length of 2.5
kilometers (km) and a vertical height of 100 meters (m).

Source/Receptor Locations

Source base elevations were determined from USGS Digital Elevation Model (DEM) data. The
horizontal locations of each source were defined in terms of Universal Transverse Mercator (UTM)
coordinates.

The initial AERMOD analysis evaluated PM1o impacts along the proposed boundary of the Combat
Center with the use of receptor points spaced about every 250 m. The analysis of maximum off-site
PM1o impacts used a receptor spacing of 500 meters that extended approximately 10 km away from
the Combat Center boundary. Figures A-1 and A-2 in Attachment 2 illustrate the receptor fields
used in the AERMOD analysis.

Meteorological Data

Surface meteorological data needed for use in the modeling analysis were obtained from site-
specific conditions recorded at the Combat Center Mainside ambient air monitoring station. Upper
air meteorological data needed for use in the modeling analysis were obtained from conditions
recorded at Desert Rock, Nevada, about 140 miles north of the Combat Center. Due to
interruptions in the operations of these meteorological stations, the most recent calendar year that
contained contiguous matching surface and upper air data with at least a 90 percent annual data
recovery rate was 2004. The AERMET routine was used to process these meteorological data into
a form suitable for use in the modeling analysis. Figure A-3 in Attachment 2 presents a wind rose
generated for the Mainside station surface winds used in the analysis.

Background PMao Values

The maximum PMz1o concentration predicted by AERMOD was added to a background PM1o
concentration to produce a total project impact for use in comparison to the 24-hour PMio NAAQS.
The Combat Center operated a PMaio sampling network from 1996 through 2005 and restarted this
program in 2008. Data collected from the Emerson station, just northwest of Emerson Dry Lake
and along the western boundary of the Combat Center, were used to define the background PMao
concentration for the PM1o impact analysis. This station was chosen over other stations operated at
the Combat Center, as it is the closest station to the maximum PMz1o impact location predicted by
AERMOD for the proposed action.

To determine compliance with the NAAQS, EPA guidance recommends use of the highest value
monitored in the area of analysis during the most recent 3-year period to define the background
pollutant level (EPA 2003). The most recent 3-year period of monitoring at the Emerson station
occurred from 2002 through 2005. The maximum 24-hour PM1o value recorded during this period
was 52 ug/m®, excluding any PM1o0 samples recorded when winds exceeded 15 miles per hour (mph)
averaged over an hour, or instantaneous gusts of 25 mph, per MDAQMD Rule 403 guidelines.

The background 24-hour PM1o value of 52 ug/m3 defined for the analysis domain is deemed to be
overly conservative. This is the case for the following reasons:

Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action 9
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1. PMuo concentrations collected at the Emerson air monitoring station often contain PMz1o
emissions generated from existing activities within the (1) Johnson Valley OHV Area and
(2) Combat Center. Operation of the proposed MEB exercises would eliminate any
concurrent activities and associated PM1o0 emissions from these areas.

2. The top 10 project PM1o impacts predicted by AERMOD occurred during days of relatively
low wind speeds. The maximum daily average wind speed for any of these days was 5.2
mph recorded at the Mainside monitoring station. The maximum 24-hour PM1o value
recorded at the Mainside continuous PM1o sampler on these 10 days was 23 ug/m°. In
addition, analysis of PMuo values recorded at the Emerson station from 2002 through 2005
determined that no 24-hour PM1o concentration exceeded 23 ug/m® when the average daily
wind speed was 5.2 mph or less.

Therefore, use of a 24-hour PMzo background value that is lower than 52 ug/m? is deemed
reasonable for this impact analysis.

Analysis Results

The AERMOD analysis predicted that operation of Alternative 6 would produce a maximum 24-
hour PM1o impact of 97 ug/m® on the boundary line of the proposed Combat Center West Area.
Addition of the background PMz1o value of 52 ug/m* would produce a total project PMzo impact of
149 ug/m®. This impact would not exceed the 24-hour PM1o NAAQS of 150 ug/m®, as shown in
Table A-2.1.

Figure A-1 shows the results of the initial PMa1o impact analysis for locations along the entire Combat
Center boundary proposed under Alternative 6. These data show that the area of maximum PMzo
impact would occur along the southwest boundary of the proposed Combat Center West Area. Figure
A-2 shows the refined analysis of off-site PM1o impacts. These data show that PM1o impact values
quickly decrease with distance from the Combat Center boundary. In addition, the impact value of 90
ug/m? extends only slightly beyond the Combat Center boundary and covers roughly 0.5 square km.
Taking this into consideration and the fact that the analysis uses an overly conservative PM1o
background value, it is reasonable to conclude that Alternative 6 would produce a total project 24-hour
PM 10 impact on public lands of no more than 140 ug/m®. Based upon these results, it is concluded that
the proposed LAS MEB exercises would comply with the PMio NAAQS.

Table A-2.1. Maximum PMz1o Impact Predicted for the LAS Alternative 6

Averagin Maximum Background Total Impact
Pollutant Perig q g Impact Concentration (Lg /m% NAAQS
(ug/m?®) (ug/m?®)
PMo 24-hour 97 52 149 150

Conservative Factors in Analysis

The following lists the factors that make the total project 24-hour PM1o impact of 149 ug/m® a
conservative prediction:

1. The FINEX emissions scenario evaluated in the analysis is based upon activity levels for
equipment, aircraft, and ordnance usage and areas of operation that are maximized to
produce overly conservative ambient PM1o impacts to public lands. In addition, this peak
day scenario would occur only 2 days per year.

10 Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action
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2. The background PM1o concentration of 52 ug/m® obtained from the Emerson air monitoring
station may contain PM1o0 emissions generated from existing activities within the Johnson
Valley OHV Area and Combat Center. Therefore, use of a background value of 52 ug/m®
may double count ambient PM1o that would not be present during operation of the proposed
MEB exercises.

3. The top 10 project PM1o impacts predicted by AERMOD occurred during days of relatively
low wind speeds. Data collected at the Combat Center show a trend of decreasing ambient
PMa1o concentrations with decreasing wind speed. For these 10 days, the maximum 24-hour
PM1o value recorded at the Mainside station was 23 ug/m®. In addition, PM1o concentrations
recorded at the Emerson station during wind conditions that occurred on these 10 days also
did not exceed 23 ug/m>. Therefore, use of a background PMuo value of 52 ug/m® in the
analysis for conditions of low winds speeds is overly conservative.

Therefore, it is reasoned that the proposed MEB exercises would produce a 24-hour PM1o impact to
public lands that would be less than 149 ug/m°.

4.4 Conclusions

MDAQMD Rule 2002(H)(3) requires that, notwithstanding any other requirements of this section,
no proposed action subject to this rule can be determined to conform if it is inconsistent with any
requirement or milestone contained in the applicable implementation plan, with the achievement of
“reasonable further progress” schedule, or with assumptions specified in attainment or maintenance
demonstrations. Our analysis shows the emissions associated with the proposed action conform to
the specific requirements of the rules pertaining to PMa1o and 0zone precursors. These emissions
also conform to the general requirements in MDAQMD Rule 2002(H)(3). For these reasons, we
conclude the proposed action conforms to the MDAQMD and California air quality plans.

Conformity Evaluation — 29 Palms Land Acquisition and Airspace Establishment Proposed Action 11
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Attachment Al - Conformity Emission Calculations - 29 Palms LAS EIS Proposed Action Alternative 6
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Table A1-1. Year 2010 Visitation Activities for Acquired Lands - 29 Palms LAS EIS

Total Annual Total Annual Visitor Days Days per Total Annual Visitors
Area Visitor-Days | OHV Day Use | Ovemight | Non-OHV Day Use | OvernightUse | OHV Day Use | Overnight | Non-OHV Day Use
Johnson Valley 291,348 49,945 233,078 8,324 25 49,945 93,231 8,324
East 500 450 50 25 450 20
South 800 800 800
Table A1-2. Emission Source Data for Existing Activities in Johnson Valley OHV Area.

Annual Annual Vehicle Weight

Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 24,973 20 499,454 1
OHVs 6,243 24 146,715 0.50
Motorcycles 18,730 24 440,144 0.05
Overnight
Transport vehicle 31,077 30 932,314 2
OHV 11,654 44 513,501 0.50
Motorcycle 34,962 441 1,540,503 0.05
Generator - Gasoline (1) (2) 31,077 3 93,231
Propane Stoves (1) (3) 31,077 2 62,154
Fire (4) 31,077 20| 621,542
Non-OHV Day Use
Transport vehicle 4,162 20 83,242 1

Notes: (1) Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.

2) HP =5 at 60% Load

@2
(3) Assumed 0.2 gallons/hours of LPG usage
@

4) Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.




Table A1-3. Emission Source Data for Existing Activities in the East Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight
Trip Type/Vehicle or Source | Vehicle Trips VMT/Trip VMT (Tons)
OHV Day Use
Transport vehicle 225 20 4,500 1
OHVs 56 24 1,322 0.50
Motorcycles 169 24 3,966 0.05
Overnight
Transport vehicle 7 30 200 2
OHV 3 44 110 0.50
Motorcycle 8 44 330 0.05
Generator - Gasoline (1) (2) 7 20
Propane Stoves (1) (3) 7 13
Fire (4) 7 20 133

1
2
3
4

Notes:

—_
=

Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.
HP =5 at 60% Load
Assumed 0.2 gallons/hours of LPG usage

—_~ =
= X =

Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.

Table Al-4. Emission Source Data for Existing Activities in the South Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight
Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 400 20 8,000 1
OHVs 100 24 2,350 0.50
Motorcycles 300 24 7,050 0.05

Assumptions:

1) Source: (BLM 2010).

2) 17/80/3% of visitor use days = OHV day/overnight/non-OHV day uses.
3) The average length of stay for overnight use is 2.5 days.

5) 50% of day and overnight visitors would operate an OHV. OHYV fleet mix = 75/25% motorcycle/4 wheel vehicle.

(

@

©)

(4) Rider occupancy of transport vehicle for day/overnight uses is 2/3 visitors.

®)

(6) Vehile miles travelled (VMT) based upon 20% of visitors drive 10 VMT, 70% drive 25 VMT, and 10% drive 40 VMT per day.



Table A1-5. Existing Emissions within Acq

uired Lands - 29 Palms LAS EIS (Pounds/Year)

ArealUser Type/Source voc | co | Noc | soc | pm | Pmy | PMy | COp CH, | NO
Johnson Valley
OHV Day Use
Transport vehicle 159 4,371 515 6 53 49 530,725 46
Transport vehicle - dust 335,039 33,504
OHVs 47 1,284 151 2 16 14 155,900 14
OHVs - dust 72,046 7,205
Motorcycles 2,436 21,250 1,184 2 38 35 136,817 199
Motorcycles - dust 76,689 7,669
Overnight
Transport vehicle 296 8,160 962 10 99 91 990,686 86
Transport vehicle - dust 854,331 85,433
OHVs 163 4,494 530 6 54 50 545,651 48
OHVs - dust 252,161 25,216
Motorcycles 8,524 74,376 4,143 7 132 122 478,860 696
Motorcycles - dust 268,411 26,841
Generator - Gasoline 6,039 1,947 3,077 165 202 186 302,070
Propane Stoves 12 93 162 1 9 9 9 155,386 2 11
Fire 4,289 64,019 14,295 9,323 8,080 3,854
Non-OHV Day Use
Transport vehicle 26 729 86 1 9 8 88,454 8
Transport vehicle - dust 55,840 5,584
Total - Johnson Valley 21,990 | 180,723 10,810 199 14,304 1,924,451 | 200,094 3,384,549 4,953 11
East Area
OHV Day Use
Transport vehicle 1 39 5 0 0 0 4,782 0
Transport vehicle - dust 3,019 302
OHVs 0 12 1 0 0 0 1,405 0
OHVs - dust 649 65
Motorcycles 22 191 11 0 0 0 1,233 2
Motorcycles - dust 691 69
Overnight
Transport vehicle 0 2 0 0 0 0 213 0
Transport vehicle - dust 183 18
OHVs 0 1 0 0 0 0 117 0
OHVs - dust 54 5
Motorcycles 2 16 1 0 0 0 103 0
Motorcycles - dust 58 6
Generator - Gasoline 0 1 0 0 65
Propane Stoves 0 0 0 0 0 33 0
Fire 14 3 2 2 -
Total - East Area 28 275 19 0 3 4,657 468 7,950 0
South Area
OHV Day Use
Transport vehicle 3 70 8 0 1 1 8,501 1
Transport vehicle - dust 5,366 537
OHVs 1 21 2 0 0 0 2,497 0
OHVs - dust 649 65
Motorcycles 39 340 19 0 1 1 2,191 3
Motorcycles - dust 1,228 123
Total - South Area 42 431 30 0 7,246 726 13,189 4
Total Emissions - Pounds 22,061 | 181,429 10,858 200 14,307 1,936,353 | 201,288 3,405,688 4,960 11




Table A1-6. Existing Emissions within Acq

uired Lands - 29 Palms LAS EIS (Tons/Year)

ArealUser Type/Source voC co | Noc | soc | pm [ Pmy | PMys | CO CH, | NO
Johnson Valley
OHV Day Use
Transport vehicle 0.08 2.19 0.26 0.00 0.03 0.02 265.36 0.02
Transport vehicle - dust 167.52 16.75
OHVs 0.02 0.64 0.08 0.00 0.01 0.01 77.95 0.01
OHVs - dust 36.02 3.60
Motorcycles 122 10.63 0.59 0.00 0.02 0.02 68.41 0.10
Motorcycles - dust 38.34 3.83
Overnight
Transport vehicle 0.15 4.08 0.48 0.01 0.05 0.05 495.34 0.04
Transport vehicle - dust 427.17 42.72
OHVs 0.08 2.25 0.26 0.00 0.03 0.02 272.83 0.02
OHVs - dust 126.08 12.61
Motorcycles 4.26 37.19 2.07 0.00 0.07 0.06 239.43 0.35
Motorcycles - dust 134.21 13.42
Generator - Gasoline 3.02 0.97 1.54 0.08 0.10 0.09 151.03
Propane Stoves 0.01 0.05 0.08 0.00 0.00 0.00 0.00 77.69 0.00 0.01
Fire 214 32.01 7.15 4.66 4.04 1.93
Non-OHV Day Use
Transport vehicle 0.01 0.36 0.04 0.00 0.00 0.00 44.23 0.00
Transport vehicle - dust 27.92 2.79
Total - Johnson Valley 11.00 90.36 5.40 0.10 7.15 962.23 100.05 1,692.27 2.48 0.01
East Area
OHV Day Use
Transport vehicle 0.00 0.02 0.00 0.00 0.00 0.00 2.39 0.00
Transport vehicle - dust 151 0.15
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 0.70 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.01 0.10 0.01 0.00 0.00 0.00 0.62 0.00
Motorcycles - dust 0.35 0.03
Overnight
Transport vehicle 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00
Transport vehicle - dust 0.09 0.01
OHVs 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00
OHVs - dust 0.03 0.00
Motorcycles 0.00 0.01 0.00 0.00 0.00 0.00 0.05 0.00
Motorcycles - dust 0.03 0.00
Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00
Fire 0.00 0.01 - 0.00 0.00 0.00 0.00
Total - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area
OHV Day Use
Transport vehicle 0.00 0.04 0.00 0.00 0.00 0.00 4.25 0.00
Transport vehicle - dust 2.68 0.27
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 1.25 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.02 0.17 0.01 0.00 0.00 0.00 1.10 0.00
Motorcycles - dust 0.61 0.06
Total - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00
Total Emissions - Tons 11.03 90.71 543 0.10 7.15 968.18 100.64 1,703 248 0.01




Table A1-7. Existing Emissions within Acquired Lands by Source Category - 29 Palms LAS EIS (Tons/Year)

ArealSource Category voC co | Noc | soc | em | Pmy | PMmys | co, | CH | NO
Johnson Valley

Vehicles - Combustive 5.83 57.33 3.79 0.02 0.20 0.18 1,463.55 0.55

Vehicles - Dust 957.26 95.73

Generator - Gasoline 3.02 0.97 1.54 0.08 0.10 0.09 151.03

Propane Stoves 0.01 0.05 0.08 0.00 0.00 0.00 0.00 77.69 0.00 0.01

Camp Fires 2.14 32.01 7.15 4.66 4.04 1.93

Subtotal - Johnson Valley 11.00 90.36 5.40 0.10 7.15 962.23 100.05 1,692.27 2.48 0.01
East Area

Vehicles - Combustive 0.01 0.13 0.01 0.00 0.00 0.00 3.93 0.00

Vehicles - Dust 2.33 0.23

Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03

Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00

Camp Fires 0.00 0.01 - 0.00 0.00 0.00 0.00

Subtotal - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area

Vehicles - Combustive 0.02 0.22 0.01 0.00 0.00 0.00 6.59 0.00

Vehicles - Dust 3.62 0.36

Subtotal - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00

Total Emissions - Tons 11.03 90.71 543 0.10 7.15 968.18 100.64 1,703 248 0.01




Table A1-8. Emission Factors for Existing Sources within Acquired Lands - 29 Palms LAS EIS.

Emission Factors

Source vVOoC (6{0] NO SOy PM PMy | PMys co, CH, N,O Notes
Liquid Propane Gas Combustion 1.00 7.50 13.00 0.11 0.70 0.70 0.70 [ 12,500 0.20 0.90 )
Camp Fires 13.80 | 206.00 46.00| 30.00 26.00 12.40 2
Generator - Gasoline 0.02 0.01 0.01 0.00 0.00 0.00 1.08 (3)
Light Duty Truck - 2010 0.14 397 047 0.01 0.05 0.04 482 0.04 4
Motorcycle - 2010 251 21.90 1.22 0.00 0.04 0.04 141 0.21 (5)
Light Duty Truck - 2015 0.08 2.68 0.30 0.01 0.05 0.05 483 0.04 (6)
Motorcycle - 2015 224 17.76 117 0.00 0.03 0.03 149 0.20 O
Vehicle Dust - 4WD 0.49 0.05 (8)
Vehicle Dust - Day Use Transport Vehicle 0.67 0.07 9)
Vehicle Dust - Motorcycle 0.17 0.02 (10)
Vehicle Dust - Overnight Transport Vehicle 0.92 0.09 (12)
Notes:

(1) U.S. EPA AP-42 Section 1.5 - Liquefied Petroleum Gas Combustion (Ib/1,000 gal)

2) U.S. EPA AP-42 Section 13.1-3 - Wildfires and Prescribed Burning (Ib/ton)

3) U.S. EPA AP-42 Section 3.3 - Gasoline and Diesel Industrial Engines (Ib/hp-hr)

4) Statewide average for light duty truck, 25 mph, year 2010 (g/mile). From EMFAC2007 (ARB 2007).

5) Statewide average for motorcycle, 25 mph, year 2010 (g/mile). From EMFAC2007 (ARB 2007).

6) Statewide average for light duty truck, 25 mph, year 2015 (g/mile). From EMFAC2007 (ARB 2007).

7) Statewide average for motorcycle, 25 mph, year 2015 (g/mile). From EMFAC2007 (ARB 2007).

8) Fugitive Dust from Unpaved Roads Emission Factors for OHV (Ib/VMT) EPA AP-42, Section 13.2.2.

9) Fugitive Dust from Unpaved Roads Emission Factors for Transport Vehicles (Ib/VMT) EPA AP-42, Section 13.2.2.
10) Fugitive Dust from Unpaved Roads Emission Factors for motorcycles (Ib/VMT) EPA AP-42, Section 13.2.2.

11) Fugitive Dust from Unpaved Roads Emission Factors for Overnight Transport Vehicles (Ib/VMT) EPA AP-42, Section 13.2.2.

Vehicle Travel Unpaved = ((k(s/12)"a)*((W/3)"b)

k (PMyo) 150 k(PMps)  0.15
8.50 surface material silt content (%)
0.90
b 0.45

Wo 0.50 average weight OHV (tons)
Wry 1.00 average weight Transport Vehicles (tons)
Wy 0.05 average weight Motorcycles (tons)
Wiy, 2.00 average weight Overnight Transport Vehicles (tons)




Table A1-9. Year 2015 Visitation Activities for Acquired Lands - 29 Palms LAS EIS

Total Annual Total Annual Visitor Days Days per Total Annual Visitors
Area Visitor-Days | OHV Day Use | Ovemight | Non-OHV Day Use | OvernightUse | OHV Day Use | Overnight | Non-OHV Day Use
Johnson Valley 336,975 57,767 269,580 9,628 25 57,767 107,832 9,628
East 500 450 50 25 450 20
South 800 800 800
Table A1-10. Emission Source Data for Year 2015 Activities in Johnson Valley OHV Area.

Annual Annual Vehicle Weight

Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 28,884 20 577,671 1
OHVs 7,221 24 169,691 0.50
Motorcycles 21,663 24 509,073 0.05
Overnight
Transport vehicle 35,944 30| 1,078,320 2
OHV 13,479 44 593,918 0.50
Motorcycle 40,437 44 | 1,781,755 0.05
Generator - Gasoline (1) (2) 35,944 3 107,832
Propane Stoves (1) (3) 35,944 2 71,888
Fire (4) 35,944 20 718,880
Non-OHV Day Use
Transport vehicle 4,814 20 96,279 1

Notes: (1) Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.

2) HP =5 at 60% Load

@2
(3) Assumed 0.2 gallons/hours of LPG usage
@

4) Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.




Table A1-11. Emission Source Data for Year 2015 Activities in the East Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight
Trip Type/Vehicle or Source | Vehicle Trips VMT/Trip VMT (Tons)
OHV Day Use
Transport vehicle 225 20 4,500 1
OHVs 56 24 1,322 0.50
Motorcycles 169 24 3,966 0.05
Overnight
Transport vehicle 7 30 200 2
OHV 3 44 110 0.50
Motorcycle 8 44 330 0.05
Generator - Gasoline (1) (2) 7 20
Propane Stoves (1) (3) 7 13
Fire (4) 7 20 133

1
2
3
4

Notes:

—_
=

Annual Vehicle Trips = annual # of units, VMT/Trip = hours/trip, and Annual VMT = annual hours of operation.
HP =5 at 60% Load
Assumed 0.2 gallons/hours of LPG usage

—_~ =
= X =

Annual Vehicle Trips = annual # of fires, VMT/Trip = pounds of wood burned/trip, and Annual VMT = annual pounds of wood burned.

Table A1-12. Emission Source Data for Year 2015 Activities in the South Study Area - 29 Palms LAS EIS

Annual Annual Vehicle Weight
Trip Type/Vehicle or Source | Vehicle Trips | VMT/ Trip VMT (Tons)
OHV Day Use
Transport vehicle 400 20 8,000 1
OHVs 100 24 2,350 0.50
Motorcycles 300 24 7,050 0.05

Assumptions:

1) Source: (BLM 2010).

2) 17/80/3% of visitor use days = OHV day/overnight/non-OHV day uses.
3) The average length of stay for overnight use is 2.5 days.

5) 50% of day and overnight visitors would operate an OHV. OHYV fleet mix = 75/25% motorcycle/4 wheel vehicle.

(

@

©)

(4) Rider occupancy of transport vehicle for day/overnight uses is 2/3 visitors.

®)

(6) Vehile miles travelled (VMT) based upon 20% of visitors drive 10 VMT, 70% drive 25 VMT, and 10% drive 40 VMT per day.



Table A1-13. Year 2015 Emissions within Acquired Lands - 29 Palms LAS EIS (Pounds/Year)

ArealUser Type/Source | voc | co | Nox | so | em | Pmy | PMy | cO, | CHy | NO
Johnson Valley
OHV Day Use
Transport vehicle 183 5,056 596 6 61 56 613,840 53
Transport vehicle - dust 387,509 38,751
OHVs 54 1,485 175 2 18 17 180,315 16
OHVs - dust 83,329 8,333
Motorcycles 2,817 24,578 1,369 2 44 40 158,244 230
Motorcycles - dust 88,699 8,870
Overnight
Transport vehicle 342 9,438 1,113 12 114 105 1,145,834 100
Transport vehicle - dust 988,125 98,812
OHVs 189 5,198 613 7 63 58 631,104 55
OHVs - dust 291,651 29,165
Motorcycles 9,859 86,024 4,792 8 153 141 553,853 805
Motorcycles - dust 310,445 31,045
Generator - Gasoline 6,985 2,252 3,558 191 233 215 349,376 - -
Propane Stoves 14 108 187 2 10 10 10 179,720 3 13
Fire 4,960 74,045 16,534 10,783 9,345 4,457
Non-OHV Day Use
Transport vehicle 31 843 99 1 10 9 102,307 9
Transport vehicle - dust 64,585 6,458
Total - Johnson Valley 25,434 | 209,026 12,503 231 16,544 2,225832 | 231,430 3,914,591 5,728 13
East Area
OHV Day Use
Transport vehicle 1 39 5 0 0 0 4,782 0
Transport vehicle - dust 3,019 302
OHVs 0 12 1 0 0 0 1,405 0
OHVs - dust 649 65
Motorcycles 22 191 11 0 0 0 1,233 2
Motorcycles - dust 691 69
Overnight
Transport vehicle 0 2 0 0 0 0 213 0
Transport vehicle - dust 183 18
OHVs 0 1 0 0 0 0 117 0
OHVs - dust 54 5
Motorcycles 2 16 1 0 0 0 103 0
Motorcycles - dust 58 6
Generator - Gasoline 0 1 0 0 65
Propane Stoves 0 0 0 0 0 33 0
Fire 14 3 2 2 -
Total - East Area 28 275 19 0 3 4,657 468 7,950 0
South Area
OHV Day Use
Transport vehicle 3 70 8 0 1 1 8,501 1
Transport vehicle - dust 5,366 537
OHVs 1 21 2 0 0 0 2,497 0
OHVs - dust 649 65
Motorcycles 39 340 19 0 1 1 2,191 3
Motorcycles - dust 1,228 123
Total - South Area 42 431 30 0 7,246 726 13,189 4
Total Emissions - Pounds 25,504 | 209,732 12,551 231 16,547 2,237,735 | 232,625 3,935,730 5,736 13




Table A1-14. Year 2015 Emissions within Acquired Lands - 29 Palms LAS EIS (Tons/Year)

ArealUser Type/Source | voc | co | Noy | sox | PM | PMy | PMy | cO, | CH, | NO
Johnson Valley
OHV Day Use
Transport vehicle 0.09 2.53 0.30 0.00 0.03 0.03 306.92 0.03
Transport vehicle - dust 193.75 19.38
OHVs 0.03 0.74 0.09 0.00 0.01 0.01 90.16 0.01
OHVs - dust 41.66 4.17
Motorcycles 141 12.29 0.68 0.00 0.02 0.02 79.12 0.12
Motorcycles - dust 44.35 4.43
Overnight
Transport vehicle 0.17 4.72 0.56 0.01 0.06 0.05 572.92 0.05
Transport vehicle - dust 494.06 49.41
OHVs 0.09 2.60 0.31 0.00 0.03 0.03 315.55 0.03
OHVs - dust 145.83 1458
Motorcycles 493 43.01 2.40 0.00 0.08 0.07 276.93 0.40
Motorcycles - dust 155.22 15.52
Generator - Gasoline 3.49 1.13 1.78 0.10 0.12 0.11 174.69
Propane Stoves 0.01 0.05 0.09 0.00 0.01 0.01 0.01 89.86 0.00 0.01
Fire 248 37.02 8.27 5.39 4.67 2.23
Non-OHV Day Use
Transport vehicle 0.02 0.42 0.05 0.00 0.01 0.00 51.15 0.00
Transport vehicle - dust 32.29 3.23
Total - Johnson Valley 12.72 104.51 6.25 0.12 8.27 1,112.92 115.72 1,957.30 2.86 0.01
East Area
OHV Day Use
Transport vehicle 0.00 0.02 0.00 0.00 0.00 0.00 2.39 0.00
Transport vehicle - dust 151 0.15
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 0.70 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.01 0.10 0.01 0.00 0.00 0.00 0.62 0.00
Motorcycles - dust 0.35 0.03
Overnight
Transport vehicle 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00
Transport vehicle - dust 0.09 0.01
OHVs 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00
OHVs - dust 0.03 0.00
Motorcycles 0.00 0.01 0.00 0.00 0.00 0.00 0.05 0.00
Motorcycles - dust 0.03 0.00
Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00
Fire 0.00 0.01 - 0.00 0.00 0.00 0.00
Total - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area
OHV Day Use
Transport vehicle 0.00 0.04 0.00 0.00 0.00 0.00 4.25 0.00
Transport vehicle - dust 2.68 0.27
OHVs 0.00 0.01 0.00 0.00 0.00 0.00 1.25 0.00
OHVs - dust 0.32 0.03
Motorcycles 0.02 0.17 0.01 0.00 0.00 0.00 1.10 0.00
Motorcycles - dust 0.61 0.06
Total - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00
Total Emissions - Tons 12.75 104.87 6.28 0.12 8.27 1,118.87 116.31 1,968 2.87 0.01




Table A1-15. Year 2015 Emissions within Acquired Lands by Source Category - 29 Palms LAS EIS (Tons/Year)

Area/Source Category | voc | co | Noy | sox | PM | PMy | PMy | cO, | CH, | NO
Johnson Valley

Vehicles - Combustive 6.74 66.31 4.38 0.02 0.23 0.21 1,692.75 0.63

Vehicles - Dust 1,107.17 110.72

Generator - Gasoline 3.49 1.13 1.78 0.10 0.12 0.11 174.69

Propane Stoves 0.01 0.05 0.09 0.00 0.01 0.01 0.01 89.86 0.00 0.01

Camp Fires 2.48 37.02 8.27 5.39 4.67 2.23

Subtotal - Johnson Valley 12.72 104.51 6.25 0.12 8.27 1,112.92 115.72 1,957.30 2.86 0.01
East Area

Vehicles - Combustive 0.01 0.13 0.01 0.00 0.00 0.00 3.93 0.00

Vehicles - Dust 2.33 0.23

Generator - Gasoline 0.00 0.00 0.00 0.00 0.00 0.00 0.03

Propane Stoves 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00

Camp Fires 0.00 0.01 - 0.00 0.00 0.00 0.00

Subtotal - East Area 0.01 0.14 0.01 0.00 0.00 2.33 0.23 3.97 0.00 0.00
South Area

Vehicles - Combustive 0.02 0.22 0.01 0.00 0.00 0.00 6.59 0.00

Vehicles - Dust 3.62 0.36

Subtotal - South Area 0.02 0.22 0.01 0.00 3.62 0.36 6.59 0.00

Total Emissions - Tons 12.75 104.87 6.28 0.12 8.27 1,118.87 116.31 1,968 2.87 0.01




Table A1-16. Fraction of Events Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Alternative |Displaced from JV  [Remain in County (1{Displaced from County [% of Total JV outof C  [Remain in O3 NA (1) |Displaced from O3 NA |% of Total JV out of NA
1 1.00 1.00 0.17 1.00 0.17
2 0.60 1.00 0.10 1.00 0.10
4 0.15 1.00 0.03 1.00 0.03
5 0.15 1.00 0.03 1.00 0.03
6 0.60 1.00 0.10 - 1.00 0.10
Note: 17 percent of the annual visitor usage occurs from events.
Note: (1) = Total visitors that remain
Table A1-17. Fraction of Dispersed-Use Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative
Alternative |Displaced from JV  [Remain in County (1{Displaced from County [% of Total JV outof C  [Remain in O3 NA (1) |Displaced from O3 NA  |% of Total JV out of NA
1 0.75 0.90 0.10 0.06 0.81 0.19 0.12
2 0.25 0.90 0.10 0.02 0.81 0.19 0.04
4-MDU 0.15 0.90 0.10 0.01 0.81 0.19 0.02
4-SbuU 0.30 0.90 0.10 0.005 0.81 0.19 0.01
4 - Total 0.015 0.028
5-MDU 0.15 0.90 0.10 0.01 0.81 0.19 0.02
5-SDbU 0.30 0.90 0.10 0.005 0.81 0.19 0.01
5 - Total 0.015 0.028
6 0.30 0.90 0.10 0.02 0.81 0.19 0.05
Note: 83 percent of the annual visitor usage occurs from dispersed-use.
Note: (1) = Total visitors that remain

?7? ?7?

Table A1-18. Fraction of All Visitors in Johnson Valley OHV Area Displaced by Each Project Alternative

Alternative |Displaced from JV  [Remain in County % of Total JV out of C % of Total JV out of NA

1 0.79 0.23 0.29
2 031 0.12 0.14
4 - Total 0.17 0.04 0.05
5- Total 0.17 0.04 0.05
6 0.25 0.13 0.15

Note: 17/83 percent of the annual visitor usage occurs from events/dispersed-use.

Note: (1) = Total visitors that remain




Table A1-19. Year 2015 Future Baseline Emissions Relocated from Johnson Valley - 29 Palms LAS EIS Project Alternatives (Tons/Year)

Area/Source Category | voc | co | noc | so, | em [ Puy | Pwmy | co, | cHs | N0
Johnson Valley

Vehicles - Combustive 6.74 66.31 4.38 0.02 0.23 0.21 1,693 0.63

Vehicles - Dust - - - - 1,107.17 110.72

Gasoline-powered Generator 3.49 113 178 0.10 0.12 0.11 175 -

Propane Stoves 0.01 0.05 0.09 0.00 0.01 0.01 0.01 90 0.00 0.01

Camp Fires 2.48 37.02 8.27 5.39 4.67 - 2.23 -

Total Johnson Valley Emissions - Year 2015 12.72 104.51 6.25 0.12 8.27 | 1,112.92 115.72 1,957 2.86 0.01

Total Eliminated from MDAB - Alternative 1 (1) 2.95 24.27 1.45 0.03 1.92 258.47 26.87 454.58 0.67 0.00

Total Eliminated from MDAB - Alternative 2 (1) 1.56 12.83 0.77 0.01 1.02 136.61 14.20 240.26 0.35 0.00

Total Eliminated from MDAB - Alternative 4 (1) 0.51 4.23 0.25 0.00 0.33 45.01 4.68 79.15 0.12 0.00

Total Eliminated from MDAB - Alternative 5 (1) 0.51 423 0.25 0.00 0.33 45.01 4.68 79.15 0.12 0.00

Total Eliminated from MDAB - Alternative 6 (1) 161 13.26 0.79 0.01 1.05 141.23 14.68 248.38 0.36 0.00

Total Eliminated from MDAB O3 NA - Alternative 6 (1) 1.90 15.60 0.93 0.02 1.24 166.17 17.28 292.24 0.43 0.00

Note: (1) = These emissions deducted from the increase in emissions from each project alternative to produce net change in emissions.




Table A1-20. Emission Source Data for Road Construction - 29 Palms LAS EIS Proposed Alternative 6

Hp Average Daily Number Hours/ Total Total
Activity/Equipment Type Rating % of Full Throttle Active Day Work Days Hp-Hrs
3000 Gal Water Truck 400 0.60 2 30 115,200
Motor Grader - 14 Foot Blade 275 0.80 1 30 52,800
Rubber Wheeled Compactor 400 0.80 1 30 76,800
Fugitive Dust NA NA 1 NA 30 30
On-Road Trucks
Vehicle Miles per Daily Total Total
Activity/Equipment Type Weight Round Trip Trips Work Days Miles
Equipment Delivery Truck 200 1 2 400
Table A1-21. Emission Source Data for Construction of Communications Towers - 29 Palms LAS EIS Proposed Alternative 6
Hp Average Daily Number Hours/ Total Total
Activity/Equipment Type Rating % of Full Throttle Active Day Work Days Hours
Forklift 67 0.40 1 4 5 536
Helicopters
Number | Cruising # of # of Rock
Activity/Equipment Type Active (Hrs) LTOs and Blocks (1)
Helicopter - Skycrane 12 120
Helicopter - Huey (1) 10 50
On-Road Trucks
Vehicle Wt. Miles per Total Total
Activity/Equipment Type (Tons) Round Trip Trips Miles
Heavy Duty Truck (2) 100 10 1,000

Notes: (1) For Huey, # of Rock and Blocks = # of TGOs.

(2) Assume 10% of total VMT would occur on unpaved road.




Table A1-22. Offroad Construction Equipment Emission Factors - 29 Palms LAS EIS Project Alternatives

Fuel Emission Factors (Grams/Horsepower-Hour)
Project Year 2010/Source Type Type VOoC (60] NOx SOx PM PM10 | PM2.5 | References
Off-Road Equipment - <15 Hp D 0.45 2.14 2.87 0.01 0.15 0.15 0.14 1)
Off-Road Equipment - 16-24 Hp D 0.49 1.52 2.76 0.00 0.16 0.16 0.14 1)
Off-Road Equipment - 25-50 Hp D 1.49 3.87 3.44 0.00 0.35 0.45 0.33 ()]
Off-Road Equipment - 51-120 Hp D 0.66 2.36 4.05 0.00 0.36 0.30 0.33 1)
Off-Road Equipment - 121-175 Hp D 0.47 2.02 3.75 0.00 0.21 0.22 0.19 ()]
Off-Road Equipment - 176-250 Hp D 0.34 0.97 3.60 0.00 0.13 0.15 0.12 1)
Off-Road Equipment - 251-500 Hp D 0.29 1.08 303 0.00 011 0.15 0.10 1)
Off-Road Equipment - 501-750 Hp D 031 1.18 3.25 0.00 0.12 0.15 011 1)
Off-Road Equipment - >750 Hp D 0.37 1.45 428 0.00 0.13 0.13 0.12 1)
On-road Truck - Idle (Gms/Hr) D 13.69 | 48.45| 104.13 0.06 1.76 1.58 1.20 2
On-road Truck - 5 mph (Gms/Mi) D 1210 | 2526 | 37.29 0.04 231 2.08 157 2
On-road Truck - 25 mph (Gms/Mi) D 1.50 7.95( 1551 0.02 0.65 0.59 0.44 2
On-road Truck - 55 mph (Gms/Mi) D 081 466 | 1453 0.02 0.58 0.52 0.39 (2)
On-Road Trucks - Composite (Gms/Mi) D 9.42 20.77 3179 0.04 1.89 1.70 1.29 2
On-Road Trucks - Fugitive Dust --- --- --- --- --- 8.89 2.57 0.39 (3)
Disturbed Ground - Fugitive Dust --- --- --- --- 55.00 27.50 2.75 4
Helicopter - Skycrane - Cruise 384 2211 441 0.45 1.99 (5)
Helicopter - Skycrane - LTO 6.81 21.37 1.07 0.15 1.36 (5)
Helicopter - Skycrane - Rocks and Blocks 041 3.01 0.91 0.08 0.38 (5)
Helicopter - Skycrane - Fugitive Dust --- --- --- --- 123.22 61.61 24.64 (6)
Helicopter - Huey - Cruise 0.37 441 4.15 0.35 0.65 @]
Helicopter - Huey - LTO 2.17 1.90 1.02 0.10 0.19 (7)
Helicopter - Huey - TGO 0.06 0.76 0.96 0.08 0.15 (7
Helicopter - Huey - Fugitive Dust --- --- --- --- --- 11.28 5.64 2.26 (6)

Notes: (1) Composites developed from Offroad emission factors obtained from URBEMIS 2007 for project year 2010.

(2) Heavy duty diesel truck running emission factors developed from EMFAC2007 (CARB 2006b). Units in gms/mile calculated for project year 2010.
Composite emission factors based on a round trip of 75% at 55 mph, 20% at 25 mph, and 5% at 5 mph. Units in grams/mile.
Although not shown in these calculations, emissions from 15 minutes of idling mode included for each truck round trip.

(3) See Table A1-7. Units in Lb/VMT.

(4) Units in Ibs/acre-day from section 11.2.3 of AP-42 (USEPA 1995). Emissions reduced by 50% from uncontrolled levels to simulate
implementation of best management practices (BMPs) for fugitive dust control

(5) AESO 2000a and b for a CH-46E. Cruise units in Ib/hr and LTO/Rocks and Blocks/TGO units in Ib/event.

(6) See Table A1-17, R-2501 Section. Units in Lb/LTO.

(7) EPA 1992. Cruise units in Ib/hr and LTO/Rocks and Blocks units in Ib.




Table A1-23. Total Road Construction Emissions - 29 Palms LAS EIS Proposed Alternative 6

Total Pounds

Activity/Equipment Type VoC (60] NOx SOx PM PM10 PM2.5

3000 Gal Water Truck 73.85 | 27497 770.26 0.82 28.19 38.10 25.94
Motor Grader - 14 Foot Blade 3385 126.03| 353.04 0.37 12.92 17.46 11.89
Rubber Wheeled Compactor 49.23 183.31 513.51 0.54 18.79 25.40 17.29
Fugitive Dust - 1,650 825 83
Subtotal 157 584 1,637 2 1,710 906 138

On-Road Vehicles

Equipment Delivery Truck 8.30 18.31 28.04 0.03 1.67 1.50 1.13
On-Road Vehicles -Subtotal 8.30 18.31 28.04 0.03 1.67 1.50 1.13
Total Emissions (Pounds) 165 603 1,665 2 1,712 907 139

Calculation of Annual Emissions for Off-Road Equipment

Emission Factor (g/hp-hr) x Total Horsepower-hours (hp-hriyr) x 1 1b/453.6 g = Annual Emissions (lb/yr)

Calculation of Annual Emissions for On-Road Vehicles

Emission Factor (g/mile) x Number of daily truck trips x Round-trip distance (mile) x Number of working days x 1 Ib/453.6 g = Annual Emissions (Ib/yr)

Calculation of Annual Emissions for PM fugitive dust - ground disturbance

Emission Factor (Ib/acre-day) x Acreage Disturbed (acres) x Annual number of working days (day/yr) = Annual Emissions (lb/yr)

Table Al-24. Emissions for Construction of Communications Towers - 29 Palms LAS EIS Proposed Alternative 6

Total Pounds

Activity/Equipment Type voC co NOx SOx PM PM10 PM2.5
Forklift 0.8 2.8 4.8 0.0 04 04 04
Subtotal 0.8 2.8 4.8 0.0 04 04 04
Helicopters

Helicopter - Skycrane - Cruise 19.2 110.6 22.1 2.3 10.0

Helicopter - Skycrane - LTO 81.7 256.4 12.8 1.8 16.3

Helicopter - Skycrane - Rocks and Blocks 49.2 361.2 109.2 9.6 45.6 - -
Helicopter - Skycrane - Fugitive Dust 1,478.6 739.3 295.7
Helicopter - Huey - Cruise 0.7 8.8 8.3 0.7 13

Helicopter - Huey - LTO 217 19.0 10.2 1.0 1.9

Helicopter - Huey - TGO 31 379 48.1 4.1 7.5 - -
Helicopter - Huey - Fugitive Dust - - - 112.8 56.4 22.6
Subtotal 175.7 794.0 210.7 19.41 1,674.0 795.7 318.3

On-Road Vehicles

Equipment Delivery Truck 22 12.1 32.6 0.0 13 12 0.9
Equipment Delivery Truck - Fugitive Dust - - 889.3 257.0 39.4
On-Road Vehicles -Subtotal 2.2 12.1 32,6 0.0 890.6 258.2 40.3
Total Emissions (Pounds) 178.6 808.8 248.1 195 2,565.0| 1,054.3 359.0

Calculation of Annual Emissions for Off-Road Equipment

Emission Factor (g/hp-hr) x Total Horsepower-hours (hp-hriyr) x 1 1b/453.6 g = Annual Emissions (lblyr)

Calculation of Annual Emissions for Helicopters - LTOs
Emission Factor (Ib/LTO) x Number of LTOs = Annual Emissions (Ib/yr)

Calculation of Annual Emissions for On-Road Vehicles

Emission Factor (g/mile) x Number of daily truck trips x Round-trip distance (mile) x Number of working days x 1 Ib/453.6 g = Annual Emissions (Ib/yr)

Calculation of Annual Emissions for PM fugitive dust - ground disturbance

Emission Factor (Ib/acre-day) x Acreage Disturbed (acres) x Annual number of working days (day/yr) = Annual Emissions (lb/yr)




Table A1-25. Emission Source Data for Tactical Vehicles/Support Equipment - 29 Palms LAS EIS Proposed Alternatives 1, 2, and 4-6

Number of Annual Miles per Total
Activity/Equipment Type Vehicles VMT Gallon Gallons Hp Total Hp-Hr (1)

Tactical Vehicles
Medium Tactical Vehicle Replacement 348 228,814 3.85 59,432 250 1,188,644
High-Mobility Multipurpose Wheeled Vehicle 785 393,386 14.00 28,099 150 561,980
Logistics Vehicle System 198 75,094 2.00 37,547 445 750,940
Internally Transportable Vehicle 50 18,156 14.00 1,297 71 25,937
M60AL Bridge Vehicle 4 2,580 0.33 7,818
Amphibious Assault Vehicle 187 87,550 0.75 116,733 425 2,334,667
(Variants) 87 34,694 5.17 6,711 275 134,213
M88A2 Hercules Recovery Vehicle 12 1,290 0.33 3,909
High-Mobility Artillery Rocket System 6 70 3.85 18 330 364
Abrams M1A1 Main Battle Tank 44 16,354 0.33 49,558
Joint Assault Bridge 5 1,858 0.33 5,632
Assault Breacher Vehicle 5 3,000 0.36 8,333
Tactical Support Equipment (2)

Number of Hours per Total

Vehicles Hp Year Hp-Hr

Medium Crawler Tractor 5 118 120 70,800
Excavator, Combat 12 295 120 424,800
Grader 2 150 120 36,000
Armored Tractor 3 118 120 42,480
D7 Bulldozer 5 200 120 120,000
Armored Backhoe 12 295 120 424,800
Extended Boom Forklift 4 150 120 72,000
Light Capacity Rough Terrain Truck Forklift 2 110 120 26,400
Tractor, Rubber Tired, Articulated Steering 10 185 120 222,000

Notes: (1) Based upon a fuel usage rate of 0.051 gallons per Hp-Hr.
(2) Horsepower ratings from 2007 CEIP Appendix D.11.




Table A1-26. Tactical Vehicles/Support Equipment Emission Factors - 29 Palms LAS EIS Proposed Alternative 6

Emission Factors (Pounds/1000 Gallons)

Source Type ROG | co | NOx | SOx | PM | PM 10 | PM,s | Reference
Tank Vehicles and ABV
Abrams Tank/Bridge Vehicles 0.06 0.45| 118.80 0.51 1.56 1.56 1.52 1)
Assault Breacher Vehicle 1410 | 10160 | 170.88| 13.96 171 171 1.57 0]

Other Tactical Vehicles/TSE

Emission Factors (Grams/Horsepower-Hour)

121-250 Hp 0.94 440| 1084 1.32 0.44 0.43 0.43

—
w
=

>250 Hp 0.95 420 10.84 1.32 0.42 0.41 0.41

—
w
N

Notes: (1) From 2007 CEIP Appendix D.11, page 6.
(2) FEA for Proposed ABV Action at MCAGCC (2003).
(3) From 2007 CEIP Appendix D.11, page 7.
(4) GHG Emission Factors for (a) Tank Vehicles and ABVs from General Reporting Protocol, Tables C.3 and C.6 jet fuel (California Climate
and (b) other TV/TSE from OFFROAD2007 Model.



Table A1-27. Total Tactical Vehicles/Support Equipment Emissions - 29 Palms LAS EIS Proposed Alternative 6

Pounds per Year
Activity/Equipment Type ROG | co | NOx | SOx | PM | PM 34 | PM s |
Tactical Vehicles
Medium Tactical Vehicle Replacement 2489 | 11,006| 28406| 3459| 1,101| 1,074| 1,074
High-Mobility Multipurpose Wheeled Vehicle 1,165 | 5,451 13,430 1,635 545 533 533
Logistics Vehicle System 1573 | 6,953 17,946 | 2,185 695 679 679
Internally Transportable Vehicle 54 252 620 75 25 25 25
M60A1 Bridge Vehicle 0 4 929 4 12 12 12
Amphibious Assault Vehicle 4890 | 21,617| 55793| 6,794| 2162 2110| 2110
Light Armored Vehicle (Variants) 281 1,302 3,207 391 130 127 127
M88A2 Hercules Recovery Vehicle 0 2 464 2 6 6 6
High-Mobility Artillery Rocket System 1 3 9 1 0 0 0
Abrams M1A1 Main Battle Tank 3 22 5,887 25 77 77 75
Joint Assault Bridge 0 3 669 3 9 9 9
Assault Breacher Vehicle 118 847 1,424 116 14 14 13
Subtotal - Pounds 10,574 | 47,461 | 128,784 | 14,691 | 4,777| 4,667 | 4,663
Tactical Support Equipment
Medium Crawler Tractor 147 147 147 147 147 147 147
Excavator, Combat 890 3,933 10,152 | 1,236 393 384 384
Grader 75 333 860 105 33 33 33
Armored Tractor 89 393 1,015 124 39 38 38
D7 Bulldozer 251 1111 2,868 349 111 108 108
Armored Backhoe 890 3,933 10,152 1,236 393 384 384
Extended Boom Forklift 149 698 1,721 210 70 68 68
Light Capacity Rough Terrain Truck Forklift 55 256 631 77 26 25 25
Multipurpose Vehicles 460 | 2,153 5,305 646 215 210 210
Subtotal - Pounds 3,006 | 12,959 32,850 4,129 1,428 1,398 1,398
Total Emissions (Pounds) 13579 | 60,420 | 161,635| 18820| 6,205| 6,065| 6,061
Total Emissions (Tons) ! 6.79 30.21 80.82 9.41 3.10 3.03 3.03

Calculation of Annual Emissions for Tactical and Support Equipment
Emission Factor (g/hp-hr) x total Hp-hrs x 1 1b/453.6 g = Annual Emissions (lb/yr)
Calculation of Abrams Tank/Bridge Vehicles and Assault Breacher Vehicle
Emission Factor (Ibs/1000 gals) x Total Gals x 1 /1000 = Annual Emissions (Ib/yr)




Table A1-28. On-Road Vehicle Data for Personnel/Equipment Transport - 29 Palms LAS EIS Project Alternatives

Annual # of Vehicle Miles/Round Total
Activity/Equipment Type Round Trips Trip (1) Annual Miles
On-Road Transport
Buses 800 90 72,000
Tractor-Trailer/Convoyed Vehicles 200 90 18,000

Notes: (1) Equal to distance travelled within the MDAB - all trips would originate from March Air Reserve Base and Camp Pendleton.
(2) Horsepower ratings from 2007 CEIP Appendix D.11.



Table A1-29. On-Road Vehicle Transport Emission Factors - 29 Palms LAS EIS Project Alternatives

Emission Factors (Grams/Mile)
Source Type/Activity ROG co NO SOy PM PMy, | PMys | Reference

Urban Bus

25 MPH 0.94 8.43| 15.78 0.02 0.26 0.24 1)

> MPH 046| 601 21.96( 0.02 016 014| (1
Composite Trip (1) 0.56 649 2072 0.02 - 018| 0.16 Q)
Heavy Diesel Truck

25 MPH 0.80 563| 10.33 0.02 0.41 0.37 (1)

55 MPH 0.45 3.67| 10.00 0.01 0.37 0.34 1)
Composite Trip (1) 0.52 406 | 10.07 0.01 . 0.38 0.35 1)

Notes: (1) Assumes statewide average fleets for year 2013. Obtained from ARB EMFAC2007 Model (ARB 2006). PM inlcudes comk
(2) Composite factors based on a trip of 80% 25 mph and 20% 55 mph.



Table A1-30. Total On-Road Vehicle Personnel/Equipment Transport Emissions - 29 Palms LAS EIS Project Alternative

Pounds per Year
Equipment Type ROG (6{0] NO SO PM PMy [ PMys
Tactical Vehicles
Buses 88 1,031 3,290 3 28 26
Tractor-Trailer/Convoyed Vehicles 21 161 399 0 15 14
Total Emissions (Pounds) 109 1,192 3,689 4 43 40
Total Emissions (Tons) 0.05 0.60 1.84 0.00 - 0.02 0.02




Table A1-31. Emission Source Data for Tactical Vehicles/Support Equipment - Unpaved Road Dust - 29 Palms LAS EIS Proposed Alternative 6

Weight Unpaved Emission Factor (Lb/VMT) Annual % Unpaved
Equipment Type (Tons) PM PM 14 | PM ;5 VMT Travel (1) Unpaved VMT
Tactical Vehicles
Medium Tactical Vehicle Replacement 10.0 6.51 1.88 0.29 228,814 90% 205,933
High-Mobility Multipurpose Wheeled Vehicle 3.0 3.79 1.09 0.17 393,386 50% 196,693
Logistics Vehicle System 20.0 8.89 2.57 0.39 75,094 50% 37,547
Internally Transportable Vehicle 35 4.06 1.17 0.18 18,156 50% 9,078
M60AL Bridge Vehicle 70.0 15.63 452 0.69 2,580 90% 2,322
Amphibious Assault Vehicle 30.6 10.77 311 0.48 87,550 90% 78,795
Light Armored Vehicle (Variants) 14.1 7.60 2.20 0.34 34,694 90% 31,225
M88A2 HERCULES Recovery Vehicle 70.0 15.63 452 0.69 1,290 90% 1,161
High-Mobility Artillery Rocket System 12.0 7.07 2.04 0.31 70 50% 35
Abrams M1A1 Main Battle Tank 70.0 15.63 452 0.69 16,354 90% 14,719
Joint Assault Bridge 70.0 15.63 4.52 0.69 1,858 90% 1,673
Assault Breacher Vehicle 55.0 14.02 4.05 0.62 3,000 90% 2,700
Tactical Support Equipment
Ground Disturbance (2) 1 110.0 55.0 55 43

Notes: (1) Percentage of unpaved roads from 2007 CEIP Appendix D.13.
(2) Weight = daily disturbed acreage and Annual VMT = total annual days of disturbance. Emission factors in Ib/acre-day.

Table A1-32. Emission Source Data for Tactical Vehicles/Support Equipment - Paved Road Dust - 29 Palms LAS EIS Proposed Alternative 6

% Paved
Weight Paved Emission Factor (Lb/VMT) Annual | Travel (1) Paved VMT

Equipment Type (Tons) PM PM 4 | PM s VMT

Tactical Vehicles

Medium Tactical Vehicle Replacement 10.0 0.07 0.01 0.002 228,814 10% 22,881
High-Mobility Multipurpose Wheeled Vehicle 3.0 0.01 0.00 - 393,386 50% 196,693
Logistics Vehicle System 20.0 0.20 0.04 0.006 75,094 50% 37,547
Internally Transportable Vehicle 35 0.01 0.00 0.000 18,156 50% 9,078
M60A1 Bridge Vehicle 70.0 1.32 0.26 0.038 2,580 10% 258
Amphibious Assault Vehicle 30.6 0.38 0.07 0.011 87,550 10% 8,755
Light Armored Vehicle (Variants) 14.1 0.12 0.02 0.003 34,694 10% 3,469
M88A2 HERCULES Recovery Vehicle 70.0 1.32 0.26 0.038 1,290 10% 129
High-Mobility Artillery Rocket System 12.0 0.09 0.02 0.002 70 50% 35
Abrams M1A1 Main Battle Tank 70.0 1.32 0.26 0.038 16,354 10% 1,635
Joint Assault Bridge 70.0 1.32 0.26 0.038 1,858 10% 186
Assault Breacher Vehicle 55.0 0.92 0.18 0.027 3,000 10% 300

Notes: (1) Percentage of paved roads from 2007 CEIP Appendix D.13.
(2) USEPA 42 13.2.1, sL - 0.1, k(PM10) - 0.016, k(PM2.5) - 0.0024, C(PM10) - 0.00047, C(PM2.5) - 0.00036




Table A1-33. Annual Fugitive Dust Emissions for Tactical Vehicles - Unpaved Roads - 29 Palms LAS EIS Proposed Alternative 6

Annual Emissions - Tons

Equipment Type PM PM 1o PM ;5
Tactical Vehicles
Medium Tactical Vehicle Replacement 670.28 193.71 29.70
High-Mobility Multipurpose Wheeled Vehicle 37241 107.63 16.50
Logistics Vehicle System 166.94 48.25 7.40
Internally Transportable Vehicle 18.42 5.32 0.82
M60A1 Bridge Vehicle 18.14 5.24 0.80
Amphibious Assault Vehicle 424.23 122.61 18.80
Light Armored Vehicle (Variants) 118.62 34.28 5.26
M88A2 HERCULES Recovery Vehicle 9.07 2.62 0.40
High-Mobility Artillery Rocket System 0.12 0.04 0.01
Abrams M1A1 Main Battle Tank 115.00 33.24 5.10
Joint Assault Bridge 13.07 3.78 0.58
Assault Breacher Vehicle 18.93 547 0.84
Subtotal 1,945.24 562.19 86.20
Tactical Support Equipment
Ground Disturbance 2.64 1.32 0.13
Subtotal 2.64 1.32 0.13
Total Emissions 1,947.88 563.51 86.33
Table A1-34. Annual Fugitive Dust Emissions for Tactical Vehicles - Paved Roads - 29 Palms LAS EIS Proposed Alternative 6

Annual Emissions - Tons
Equipment Type PM PM 4 PMs
Tactical Vehicles
Medium Tactical Vehicle Replacement 0.81 0.15 0.02
High-Mohility Multipurpose Wheeled Vehicle 1.10 0.18 -
Logistics Vehicle System 3.77 0.73 0.10
Internally Transportable Vehicle 0.06 0.01 0.00
M60A1 Bridge Vehicle 0.17 0.03 0.00
Amphibious Assault Vehicle 1.67 0.32 0.05
Light Armored Vehicle (Variants) 0.21 0.04 0.01
M88A2 HERCULES Recovery Vehicle 0.09 0.02 0.00
High-Mobility Artillery Rocket System 0.00 0.00 0.00
Abrams M1A1 Main Battle Tank 1.08 0.21 0.03
Joint Assault Bridge 0.12 0.02 0.00
Assault Breacher Vehicle 0.14 0.03 0.00
Total Emissions 9.22 1.75 0.22
Total Emissions - Paved and Unpaved Roads 1,957.10 565.25 86.56




Table A1-35. Proposed MCAGCC Aircraft Operations and Emissions - Airspaces - 29 Palms LAS EIS Project Alternatives

Sorties

Fraction Below | Total Duration | Duration Below Tons per Year
Aircraft Type | Annual | 3,000 AGL (Min.) 3,000 AGL (Min.) | ROG/HC co NOX S02 PM10 PM2.5
FIA-18 C/D 484 0.07 90 6.3 0.07 0.41 1.14 0.07 1.07 1.07
F-35 152 0.07 90 6.3 0.02 0.13 0.36 0.02 0.34 0.34
Joint FW (1) 4 0.07 90 6.3 0.00 0.00 0.05 0.00 0.00 0.01
KC-130 136 0.07 180 12.6 0.03 0.12 0.65 0.03 0.29 0.29
AV-8B 300 0.07 78 5.5 0.37 4.28 4.18 0.03 0.52 0.52
AH-1 546 0.99 90 89.1 0.19 3.63 191 0.14 1.45 1.45
UH-1 546 0.99 90 89.1 0.04 0.26 1.77 0.12 1.24 1.24
CH-53E 232 0.99 90 89.1 0.12 1.64 6.21 0.31 1.70 1.70
MV-22 268 0.69 120 82.8 0.01 0.45 6.59 0.23 0.89 0.89
Joint RW (2) 320 0.99 12 11.9 0.02 0.28 0.15 0.01 0.11 0.11
EA-6B 74 - 120 - - - -
Joint AR (3) 36 - 240 - - - -
UAS 240 - 600 -
Total 3,338 1,890 0.86 11.20 23.01 0.95 7.62 7.63

Notes: (1) Assumes F-16 aircraft.

(2) Assumes AH-1 helicopter.
(3) Assumes KC-135 aircraft.




Table A1-36. Proposed Aircraft Emissions - Landing and Take-Offs - 29 Palms LAS EIS Project Alternatives

Annual Tons per Year

Location/Aircraft Type | Sorties [ ROG/HC co NOX so2 PM10 PM2.5
EAF
F/A-18 CID 484 13.17 34.61 3.86 0.22 4.02 4.02
F-35 152 414 10.87 1.21 0.07 1.26 1.26
Joint FW (1) 4 0.01 0.05 0.02 0.00 0.00 0.00
KC-130 136 0.52 1.01 1.18 0.06 0.61 0.61
AV-8B 300 2.62 2.93 1.72 0.13 0.23 0.23
AH-1 546 0.09 1.93 0.57 0.05 0.49 0.49
UH-1 546 0.18 0.91 0.35 0.03 0.32 0.32
CH-53E 232 1.30 2.65 1.03 0.08 0.44 0.44
MV-22 268 1.54 0.73 1.54 0.01 0.27 0.27
Joint RW (2) 320 0.05 1.13 0.33 0.03 0.29 0.29
EA-6B 74 0.83 1.70 0.45 0.04 0.07 0.07
Joint AR (3) 36 0.06 1.86 0.59 0.09 0.62 0.62
UAS 240 - - - - - -
Subtotal 3,338 2453 60.38 12.86 0.80 8.63 8.63
R-2501
AH-1 1,092 0.02 0.38 0.17 0.01 0.14 0.14
UH-1 1,092 0.01 0.16 0.31 0.03 0.25 0.25
CH-53E 464 0.12 0.45 0.93 0.05 0.28 0.28
MV-22 536 0.00 0.08 2.38 0.06 0.25 0.25
Joint RW (2) 640 0.01 0.22 0.10 0.01 0.08 0.08
Subtotal 3,184 0.16 129 3.90 0.16 1.00 1.00
Total - LTOs 6,522 24.69 61.67 16.76 0.96 9.62 9.62

Notes: (1) Assumes F-16 aircraft.
(2) Assumes AH-1 helicopter.
(3) Assumes KC-135 aircraft.

Table A1-37. Proposed Fugitive Emissions - Landing and Take-Offs - 29 Palms LAS EIS Project Alternatives

Annual Tons per Year
Aircraft Type/Location | Sorties PM10 PM2.5

EAF

AH-1 546 0.35 0.14
UH-1 546 0.08 0.03
CH-53E 232 1.59 0.64
Mv-22 268 0.26 0.10
Joint RW (2) 320 0.21 0.08
Subtotal 1,912 2.50 1.00
R-2501

AH-1 1,092 12.711 5.08
UH-1 1,092 3.08 123
CH-53E 464 14.29 5.72
Mv-22 536 2.33 0.93
Joint RW (2) 640 7.45 2.98
Subtotal 3,824 39.86 15.94
Total 5,736 42.36 16.94




Table A1-38. Aircraft Emission Factors - Airspace Modes of Operation - 29 Palms LAS EIS Project Alternatives

Engine Power Fuel Flow/ VoC co NOXx S02 PM10 PM2.5 C02 CH4 N20

Aircraft Engine Type # Engines Setting Engine (Lb/Hr) Pounds/1000 Pounds Fuel Source of EF
FIA-18 CID  |F404-GE-402 2 85% N 3,318 0.44 2.44 6.74 0.40 6.36 6.36 3,096 0.10 0.09 [AESO Memo Rpt 9815E, 11/02
F-35 F404-GE-402 2 85% N 3,318 0.44 2.44 6.74 0.40 6.36 6.36 3,096 0.10 0.09 [F-18 as a surrogate
Joint FW (1)  [F100-PW-100 1 Intermediate 7,617 0.14 0.91 30.89 0.96 2.06 6.36 3,096 0.10 0.09 |F-16 as a surrogate
KC-130 T56-A-16 4 8,000 Q 1,300 0.36 158 8.75 0.40 3.97 397 3,096 0.10 0.09 |AESO Memo Rpt 2000-09B, 1/01
AV-8B F-402-RR-404 1 Intermediate 6,186 433 50.73 49.49 0.40 6.19 6.19 3,096 0.10 0.09 |EPA (1992), p. 187
AH-1 T700-GE-401C 2 38% Q - Cruise 425 0.56 10.54 5.55 0.40 4.20 4.20 3,096 0.10 0.09 |AESO Memo Rpt 9824a, 1/00
UH-1 T53-L-13B 2 58% Q - Climbout 363 0.13 0.88 6.02 0.40 4.20 4.20 3,096 0.10 0.09 |AESO Memo Rpt 9904A, 1/00
CH-53E T64-GE-416 and -416A 3 70% Q - Cruise 1,488 0.15 213 8.08 0.40 221 221 3,096 0.10 0.09 |AESO Memo Rpt 9822C, 2/00
MV-22 T406-AD-400 2 Helo (16°) Cruise 1,530 0.01 0.79 11.64 0.40 158 1.58 3,096 0.10 0.09 |AESO Memo Rpt 9946E, 1/01
Joint RW (2)  [T700-GE-401C 2 38% Q - Cruise 425 0.56 10.54 5.55 0.40 4.20 420 3,096 0.10 0.09 [AH-1 as a surrogate
EA-6B J52-P408 2 Intermediate 5,752 3.85 18.29 48.20 0.96 5.75 5.75 3,096 0.10 0.09 (EPA (1992), p. 186
Joint AR (3)  [F108-CF-100 4 Intermediate 5,650 0.03 161 13.53 0.96 0.65 0.65 3,096 0.10 0.09 |IERA 2002
Notes: (1) Assumes F-16 aircraft.

@
@3
@

Assumes AH-1 helicopter.
Assumes KC-135 aircraft.

GHG Emission Factors from General Reporting Protocol, Tables C.3 and C.6 jet fuel (California Climate Action Registry 2009).




Table A1-39. Aircraft Emission Factors - Landing/Take-off Modes of Operation - 29 Palms LAS EIS Project Alternatives

Fuel Usage Pounds/LTO

Aircraft Engine Type # Engines | (Pounds per LTO) VoC co NOx S02 PM10 PM2.5 Cco2 CH4 N20 Source of EF
FIA-18 CID  |F404-GE-402 2 2,232 54.43 143.03 15.95 0.89 16.61 16.61 6,911 0.22 0.20 [AESO Memo Rpt 9815E, 11/02
F-35 F404-GE-402 2 2,232 54.43 143,03 15.95 0.89 16.61 16.61 6,911 0.22 0.20 |F-18 as a surrogate
Joint FW (1)  |F100-PW-100 1 1,207 4.74 23.33 9.89 1.12 217 217 3,737 0.12 0.11 [USAF IERA 2002
KC-130 T56-A-16 4 2,367 7.65 14.79 17.35 0.95 9.03 9.03 7,329 0.24 0.21 [AESO Memo Rpt 2000-098, 1/01
AV-8B F-402-RR-404 1 1,137 17.49 19.55 11.48 0.84 1.55 1.55 3,520 0.11 0.10 [EPA (1992), p. 187
AH-1 T700-GE-401C 2 428 0.33 7.08 2.09 0.17 1.80 1.80 1,325 0.04 0.04 [AESO Memo Rpt 9824a, 1/00
UH-1 T53-L-13B 1 280 0.67 3.32 1.28 0.11 1.18 118 867 0.03 0.02 [AESO Memo Rpt 9904A, 1/00
CH-53E T64-GE-416 and -416A 3 1,746 11.24 22.86 8.86 0.70 376 3.76 5,406 0.18 0.15 [AESO Memo Rpt 9822C, 2/00
MV-22 T406-AD-400 2 1,464 1151 5.44 11,51 0.08 2.01 2.01 4,533 0.15 0.13 [AESO Memo Rpt 9946E, 1/01
Joint RW (2)  |T700-GE-401C 2 428 0.33 7.08 2.09 0.17 1.80 1.80 1,325 0.04 0.04 [AH-1 as a surrogate
EA-6B J52-P408 2 1,819 22.55 45,91 12.10 0.98 1.82 1.82 5,632 0.18 0.16 [EPA (1992), p. 186
Joint AR (3)  |F108-CF-100 4 5,399 3.33 103.38 32.90 5.13 34.49 34.49 16,716 0.54 0.47 |IERA 2002 |
Notes: (1) Assumes F-16 aircraft.

@
@3
@

Assumes AH-1 helicopter.
Assumes KC-135 aircraft.

GHG Emission Factors from General Reporting Protocol, Tables C.3 and C.6 (California Climate Action Registry 2009).




Table A1-40. Aircraft Emission Factors - Pad Landings - 29 Palms LAS EIS Project Alternatives

Fuel Usage Pounds/Landing
Aircraft Engine Type # Engines [Pounds per Landing voc co NOx S02 PM10 PM2.5 Cco2 CH4 N20 Source of EF
AH-1 T700-GE-401C 2 60 0.03 0.69 0.32 0.02 0.25 0.25 185.8 0.01 0.01 [AESO Memo Rpt 9961, 7/99
UH-1 (4) T53-L-13B 1 159 0.02 0.30 0.57 0.05 0.46 0.46 492.3 0.02 0.01 [AESO Memo Rpt 9904A, 1/00
CH-53E T64-GE-416 and -416A 3 540 0.52 1.94 4.03 0.22 1.19 119 1,671.9 0.05 0.05 [AESO Memo Rpt 9960, Revision B, 4/00
MV-22 T406-AD-400 2 592 0.01 0.29 8.87 0.24 0.94 0.94 1,832.9 0.06 0.05 [AESO Memo Rpt 2000-098, 1/01
Joint RW (2)  [T700-GE-401C 2 60 0.03 0.69 0.32 0.02 0.25 0.25 185.8 0.01 0.01 [AH-1 as a surrogate
Notes: (1) Equal to hover, climbout, descent, and approach modes.
Table A1-41. Aircraft Fugitive Dust Emission Factors - Landing/Take-off Modes of Operation - 29 Palms LAS EIS Project Alternatives
Rain Days | % of Time Wind | Exposed Area PM10 PM2.5 | Location of Source of EF
Aircraft Soil Silt Content (%) per Year | Speed > 12 Knots (Acres) Pounds/Landing or Take EF
EAF
AH-1 9.1 8 0.17 0.04 1.30 0.52 |2007 CEIP - MDAQMD Mine Operations
UH-1 9.1 8 0.04 0.04 0.30 0.12 |2007 CEIP - MDAQMD Mine Operations
CH-53E 9.1 8 0.16 0.45 13.72 5.49 12007 CEIP - MDAQMD Mine Operations
MV-22 9.1 8 0.02 0.51 1.94 0.78 |12007 CEIP - MDAQMD Mine Operations
Joint RW (1) 9.1 8 0.17 0.04 1.30 0.52 |2007 CEIP - MDAQMD Mine Operations
R-2501
AH-1 9.1 8 0.33 0.37 23.27 9.31 /12007 CEIP - MDAQMD Mine Operations
UH-1 9.1 8 0.08 0.37 5.64 2.26 |2007 CEIP - MDAQMD Mine Operations
CH-53E 9.1 8 0.32 1.01 61.61 24.64 12007 CEIP - MDAQMD Mine Operations
Mv-22 9.1 8 0.04 114 8.69 3.48 12007 CEIP - MDAQMD Mine Operations
Joint RW (1) 9.1 8 0.33 0.37 23.27 9.31 /12007 CEIP - MDAQMD Mine Operations




Table A1-42. Total Proposed Aircraft Emissions within all MCAGCC Airspaces - 29 Palms LAS EIS Project Alternatives

Tons per Year

Airspace ROG/HC Cco NOx S0O2 PM10 PM2.5
Airspaces 0.86 11.20 23.01 0.95 7.62 7.63
EAF LTOs 24.53 60.38 12.86 0.80 8.63 8.63
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00
Prop Wash - Fugitive Dust 42.36 16.94
Total 25.55 72.87 39.77 191 59.60 34.20




Table A1-43. Proposed Ground Forces Annual Ordnances - 29 Palms LAS EIS Project Alternatives

Weight/Unit | Total Explosive

Ordnance Type/Activity Item # Usage Units (Lb) Weight (Tons)
Ground Forces Munitions

Cartridges Smaller than 30 mm A059, A063, A064, A131, A576, A976 936,270 | EA
Cartridges 30-75 mm B519, B535, B576, B630, B643, B647 24,242 EA
Cartridges 75 mm and Larger C784, C785, C868, C870, C871, C995 11,468 | EA 3.06 17.52
Projectiles, Canisters, and Chargers D505, D528, D532, D533, D541, D544, D579 38,332 EA 4.96 95.00
Grenades G878, G930, G940, G945 666 | EA
Rockets, Rocket Motors, and Igniters HX05, HX07, J143 144 EA 0.11 0.01
Mines and Smoke Pots K143 144| EA 0.22 0.02
Signals and Simulators L312, 1314, L324 360 EA
Blasting Caps, Demo. Charges, and Detonators M Series - Detonating cord 8,829 Ft 0.01 0.02
Blasting Caps, Demo. Charges, and Detonators  |M Series - Other explosives 8829 | EA
Fuses and Primers N289, N340, N523 24,642 | EA 0.003 0.04
Guided Missiles PB99, WF10 144 EA 1.59 0.11

Total

1,057,160




Table A1-44. Air-Delivered Munitions Used During MEB Exercises - 29 Palms LAS EIS Project Alternatives

Identification Code

Total Explosive

Usage Units | Weight/Unit | Weight (Tons)
Unguided Munitions
General Purpose Bomb (25 Lb) - Inert MK-76 (Inert) 1950 EA
General Purpose Bomb (500 Lb) MK-82 1,020 EA 154.00 78.54
General Purpose Bomb (1,000 Lb) Inert MK-83 (Inert) 156 | EA
General Purpose Bomb (1,000 Lb) MK-83 132 EA 165.50 10.92
General Purpose Bomb (2,000 Lb) MK-84 36| EA 331.00 5.96
Inert Practice Bomb BDU-45 (Inert) 360| EA
2.75-inch Rocket HE/WP/RP Rocket 8,400 EA 0.91 3.84
5-inch Zuni Rocket HE/WP/ILLUM Rocket 792| EA 4.95 1.96
Guided Munitions *
Hellfire missile MK-114 72| EA 17.60 0.63
Laser Guided Bomb (500 Ib) GBU-12 432 EA 154.00 33.26
Laser Guided Bomb (1000 Ib) GBU-16 54 EA 165.50 4.47
Laser Guided Bomb (2000 Ib) GBU-10 4 EA 331.00 0.66
Joint Direct Attack Munitions (250 Ib) GB-38 version 4 252 EA 77.00 9.70
Joint Direct Attack Munitions (500 Ib) GBU-38, GBU-54 576 | EA 154.00 44.35
Joint Direct Attack Munitions (1000 Ib) GBU-32 24| EA 165.50 1.99
Joint Direct Attack Munitions (2000 Ib) GBU-31 64| EA 331.00 10.59
Hard Target Penetrator GBU-24 4 EA 331.00 0.66
Small Diameter Missile GBU-39 24| EA 38.00 0.46
TOW Missile BGM-71 84 EA 7.92 0.33
Laser Guided Training Round 432 EA 0.0066 0.001
Penetrator (500 Ib) BLU-111 384 EA 154.00 29.57
Aircraft Gun Systems Munitions
20 mm 198,000 EA
25mm 181,000 EA
7.62 mm 336,000 EA 0.002 0.32
.50 Cal 790,000 EA 0.01 429
Chaff and Flares

Chaff (Assorted) 6,400 | EA 0.01 0.04
Flares (Assorted) 20,862 | EA 0.001 0.01




Table A1-45. Ordnance Combustive Emission Factors - 29 Palms LAS EIS Project Alternatives

Pounds per Item or (Ib/ton of Explosive)

Ordnance Type
ROG Cco NOx SO, PM PM 1o PM 5
Ground Forces Munitions

Cartridges Smaller than 30 mm 7.95E-06 1.60E-03|  8.50E-05 - 1.08E-06 |5.60E-07 [3.23E-08
Cartridges 30-75 mm 2.99E-06 3.50E-04| 3.59E-05 - 8.22E-07 |4.27E-07 |2.47E-08
Cartridges 75 mm and Larger 0.85 82.0 9.25 - 4.10E-03 |2.13E-03 |1.23E-04
Projectiles, Canisters, and Chargers 11.44 77 0.57 - 5.12E-02 [2.66E-02 |1.54E-03
Grenades 2.39E-05 1.75E-04|  4.15E-05 - 3.29E-06 [1.71E-06 |9.86E-08
Rockets, Rocket Motors, and Igniters 3.26 309 7.28 - 1.74E-02 |9.05E-03 |5.22E-04
Mines and Smoke Pots 0.58 223.61 0.00 - 2.06E-02 |1.07E-02 |6.18E-04
Signals and Simulators 0.00 0.01 0.01 - 5.66E-05 [2.94E-05 |1.70E-06
M Series - Detonating cord 121 252.47 000 -  [400E-05 |2.08E-05 |[1.20E-06
M Series - Other explosives - 0.01 0.01 - 3.44E-03 [1.79E-03 |1.03E-04
Fuses and Primers 344 170.00 - - 5.70E-06  |2.96E-06 |[1.71E-07
Guided Missiles (3) 3.48 263.66 53.00 - 0.0137 0.0071 0.0004

Notes: (1) Data are averages of emission factors for munitions categories found in 2007 CEIP Appendix D.9.

(2) PM emission factors are for a per blast unit
(3) Used PA45 Surface Attack MGM-51C, from Appendix D.9 of the 2007 CEIP




Table A1-46. Air Delivered Munitions Combustive Emission Factors - 29 Palms LAS EIS Project Alternatives

Pounds per Item or (Ib/ton of Explosive)

Ordnance Type/Pollutant
ROG co NOx SO, PM PM 14 PM2s
Unguided Munitions
General Purpose Bomb (25 Lb) - Inert
General Purpose Bomb (500 Lb) 11.73 796.00 0.00 - 0.53 0.27 0.02
General Purpose Bomb (1,000 Lb) Inert
General Purpose Bomb (1,000 Lb) 7.01 554.89 0.00 - 1.36 0.71 0.04
General Purpose Bomb (2,000 Lb) 7.01 554.89 0.00 - 2.72 141 0.08
Inert Practice Bomb
2.75-inch Rocket 11.73 796.00 0.00 - 0.010 0.005 0.0003
5-inch Zuni Rocket 391 429.67 0.00 - 0.067 0.035 0.002
Guided Munitions
Hellfire missile 391 429.67 0.00 - 0.01 0.01 0.0004
Laser Guided Bomb (500 Ib) 11.73 796.00 0.00 - 0.53 0.27 0.02
Laser Guided Bomb (1000 Ib) 7.01 554.89 0.00 - 1.36 0.71 0.04
Laser Guided Bomb (2000 Ib) 7.01 554.89 0.00 - 2.72 141 0.08
Joint Direct Attack Munitions (250 Ib) 11.73 796.00 0.00 - 0.26 0.14 0.01
Joint Direct Attack Munitions (500 Ib) 11.73 796.00 0.00 - 0.53 0.27 0.02
Joint Direct Attack Munitions (1000 Ib) 7.01 554.89 0.00 - 1.36 0.71 0.04
Joint Direct Attack Munitions (2000 Ib) 7.01 554.89 0.00 - 2.72 141 0.08
Hard Target Penetrator 7.01 554.89 0.00 - 2.72 141 0.08
Small Diameter Missile 391 429.67 0.00 - 0.01 0.01 0.0004
TOW Missile 391 429.67 0.00 - 0.01 0.01 0.0004
Laser Guided Training Round 0.90 77.00 0.00 - 0.26 0.14 0.01
Penetrator (500 Ib) 7.01 554.89 0.00 - 2.72 141 0.08
Aircraft Gun Systems Munitions
20 mm 0.0002 0.03 0.0004 - 2.00E-05| 1.04E-05| 6.01E-07
25 mm - 0.06 - - 5.48E-05| 2.85E-05| 1.64E-06
7.62 mm 86.44 125.82 5.97 - 1.77E-06| 9.19E-07| 5.30E-08
.50 Cal 0.55 92.38 19.88 - 8.70E-06| 4.52E-06| 2.61E-07
Chaff and Flares
Chaff (Smokeless Powder) 0.49 159.33 17.67 - 3.28E-05| 1.71E-05| 9.84E-07
Flares 1.64 117.00 17.67 - 2.89E-06| 1.50E-06] 8.68E-08

Notes: (1) Data are averages of emission factors for munitions categories found in 2007 CEIP Appendix D.9.
(2) PM emission factors are for a per blast unit

() TOG Emission factors were converted from ROG by multiplying by 0.82



Table A1-47. Proposed Ground Forces Combustive Emissions - 29 Palms LAS EIS Project Alternatives

Annual Emissions (Pounds/Year)

Ordnance Type
ROG co NOy S0, PM PMyq PM,5
Ground Forces Munitions
Cartridges Smaller than 30 mm 74 1,498.0 79.6 - 1.0 05 0.0
Cartridges 30-75 mm 0.1 85 0.9 - 0.0 0.0 0.0
Cartridges 75 mm and Larger 14.9 1,437.1 162.1 - 471 24.5 14
Projectiles, Canisters, and Chargers 1,086.6 73,846.4 54.2 - 1,962.6 1,019.6 59.0
Grenades 0.0 0.1 0.0 - 0.0 0.0 0.0
Rockets, Rocket Motors, and Igniters 0.0 25 0.1 - 25 13 0.1
Mines and Smoke Pots 0.0 35 - 3.0 15 0.1
Signals and Simulators 3.6 3.6 - 0.0 0.0 0.0
M Series - Detonating cord 0.0 6.1 - 0.4 0.2 0.0
M Series - Other explosives 88.3 88.3 - 30.4 15.8 0.9
Fuses and Primers 0.1 6.3 - 0.1 0.1 0.0
Guided Missiles * 0.4 30.2 6.1 - 2.0 10 0.1
Total Ground Forces Emissions - Pounds 1,110 76,931 395 2,049 1,065 62
Total Ground Forces Emissions - Tons 0.55 38.47 0.20 1.02 0.53 0.03




Table A1-48. Air Delivered Munitions Combustive Emissions - 29 Palms LAS EIS Project Alternatives

Pounds/Year
Ordnance Type
ROG co NOx S02 PM PMyo PM, 5
Unguided Munitions
General Purpose Bomb (25 Lb) - Inert
General Purpose Bomb (500 Lb) 921.0| 62,517.8 - 538.6 279.5 16.1
General Purpose Bomb (1,000 Lb) Inert
General Purpose Bomb (1,000 Lb) 76.6 6,061.1 - 179.5 93.3 5.4
General Purpose Bomb (2,000 Lb) 41.8 3,306.1 -
Inert Practice Bomb
2.75-inch Rocket 45.0 3,055.7 - - 86.5 45.1 25
5-inch Zuni Rocket 77 842.7 - - 52.7 274 16
Guided Munitions
Hellfire missile 25 272.2 - - 1.0 0.5 0.0
Laser Guided Bomb (500 Ib) 390.1| 26,478.1 - - 228.1 118.4 6.8
Laser Guided Bomb (1000 Ib) 313 2,479.5 - - 73.4 38.2 22
Laser Guided Bomb (2000 Ib) 46 367.3 - - 10.9 5.7 0.3
Joint Direct Attack Munitions (250 Ib) 113.8 7,722.8 - - 66.5 345 2.0
Joint Direct Attack Munitions (500 Ib) 520.1 | 35,304.2 - - 304.1 157.8 9.1
Joint Direct Attack Munitions (1000 Ib) 13.9 1,102.0 - - 32.6 17.0 1.0
Joint Direct Attack Munitions (2000 Ib) 743 58774 - 174.1 90.5 5.2
Hard Target Penetrator 4.6 367.3 - 10.9 5.7 0.3
Small Diameter Missile 1.8 195.9 - 0.3 0.2 0.0
TOW Missile 13 142.9 - 12 0.6 0.0
Laser Guided Training Round 0.0 0.1 - 114.0 59.2 34
Penetrator (500 Ib) 207.4 | 16,407.1 - 1,044.5 543.0 313
Aircraft Gun Systems Munitions
20 mm 40.6 5,940.0 85.1 - 4.0 21 0.1
25 mm 9,955.0 - 9.9 5.2 0.3
7.62 mm 21.7 40.3 19 - 0.6 0.3 0.0
.50 Cal 24 396.2 85.2 - 6.9 36 0.2
Chaff and Flares
Chaff (Smokeless Powder) 0.0 6.7 0.7 - 0.2 0.1 0.0
Flares 0.0 0.7 0.1 - 0.1 0.0 0.0
Total Air-Delivered Emissions - Pounds 2,528 188,839 173 - 2,941 1,528 88
Total Air-Delivered Emissions - Tons 1.26 94.42 0.09 - 1.47 0.76 0.04
Total Combustive Ordnance Emissions - Pounds 3,638 | 265,770 568 - 4,990 2,592 150
Total Combustive Ordnance Emissions - Tons 1.82 132.88 0.28 - 2.49 1.30 0.07




Table A1-49. Annual Construction and Operational Emissions - 29 Palms LAS EIS - Alternative 6

Annual Emissions (Tons per Year)

Activity/Source voc | co | Nox | sox [ pm | PMy | PMys
Road Construction

Mobile Equipment 0.08 0.30 0.83 0.00 0.04 0.03
Fugitive Dust 0.41 0.04
Subtotal 0.08 0.30 0.83 0.00 0.45 0.07
Communication Tower Construction

Mobile Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Fugitive Dust 0.09 0.40 0.11 0.01 0.40 0.16
Mobile Equipment 0.00 0.01 0.02 0.00 0.13 0.02
Subtotal 0.09 0.40 0.12 0.01 0.53 0.18
Total Construction 0.17 0.71 0.96 0.01 0.98 0.25
MEB Exercises

Tactical Vehicles 5.29 23.73 64.39 7.35 2.33 2.33
Tactical Support Equipment 1.50 6.48 16.43 2.06 0.70 0.70
Fugitive Dust 565.25 86.56
Subtotal 6.79 30.21 80.82 9.41 568.29 89.59
Aircraft Operations

Airspaces 0.86 11.20 23.01 0.95 7.62 7.63
EAF LTOs 2453 60.38 12.86 0.80 8.63 8.63
Range LTOs 0.16 1.29 3.90 0.16 1.00 1.00
Fugitive Dust 42.36 16.94
Subtotal 25.55 72.87 39.77 191 59.60 34.20
Ordnance Activities

Combustive 1.82 132.88 0.28

Fugitive 249 1.30
Subtotal 1.82 132.88 0.28 2.49 1.30
Personnel Commutes

On-road Vehicles 0.05 0.60 1.84 0.00 0.02 0.02
Total Operations - Tons per Year (1) 3421 | 236.56 122.71 11.33 630.40 125.10
Reduction of West Area Emissions - Tons per Year (2) (2.90)]  (15.60) (0.93) (0.02) (141.23)|  (17.28)
Reduction of South Area Emissions - Tons per Year (3) (0.00) (0.02) (0.00) (0.00) (0.36) (0.04)
Total Operations Net Change - Tons per Year (1) 3231 220.94 121.78 11.31 488.81 107.78
Conformity Thresholds - Tons per Year 25 25 100

Exceed De Minimis Thresholds? Y NA Y NA NA Y NA

Notes: (1) Excludes construction, as this would occur in a calendar year prior to initiation of the proposed exercises.
(2) Alternative 6 would eliminate 13/15% of year 2015 PM10/VOC and NOx emissions from Johnson Valley.
(3) Alternative 6 would eliminate 10% of year 2015 emissions from the South Area.
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Table A2-1. Dispersion Modeling Scenario for 24-Hour PM10
Emissions - 29 Palms LAS EIS - Alternative 6

Pounds per Hour

Activity/Source PM 10
MEB Exercises
Tactical Vehicles 6.8
Tactical Support Equipment 2.0
Fugitive Dust 1,648.7
Subtotal 1,657.5
Aircraft Operations
Airspaces 7.9
EAF LTOs 36.0
Range LTOs 2.1
Fugitive Dust - EAF LTOs 10.4
Fugitive Dust - Range LTOs 83.0
Subtotal 139.4
Ordnance Activities
Combustive -
Fugitive 16.6
Subtotal 16.6
Total Operations - PPH 1,813.5
Without EAF 1,767.2

Note: These emissions would occur within the West Area.




Table A2-2. Simulation of Combustive/Fugitive Dust PM10 Emissions from TV/TSE- 29 Palms LAS EIS - Alternative 6

Width Area #of Total Source | Indi. Source Area/ | Location Battalion | Volume Source
Activity/Volume Source # (meters) (m2) Sources |  Area (m2) Total Source Area | Factor (1) Factor PM10 Lb/Hr

MEB Exercises
la 2,500 6,250,000 1 6,250,000 0.02 0.01 0.67 11.0
1b 2,500 6,250,000 1 6,250,000 0.02 0.02 0.67 22.1
1c 2,500 6,250,000 1 6,250,000 0.02 0.06 0.67 66.3
1d 2,500 6,250,000 1 6,250,000 0.02 0.09 0.67 99.4
1dE 2,500 6,250,000 1 6,250,000 0.02 0.07 0.67 713
le 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
1f 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
19 2,500 6,250,000 1 6,250,000 0.02 0.04 0.67 44.2
1h 2,500 6,250,000 1 6,250,000 0.02 0.06 0.67 66.3
1hE 2,500 6,250,000 1 6,250,000 0.02 0.05 0.67 55.2
1i 2,500 6,250,000 1 6,250,000 0.02 0.06 0.33 33.1
1 2,500 6,250,000 1 6,250,000 0.02 0.06 0.33 33.1
1k 2,500 6,250,000 1 6,250,000 0.02 0.04 0.67 44.2
1 2,500 6,250,000 1 6,250,000 0.02 0.05 0.67 55.2
1IE 2,500 6,250,000 1 6,250,000 0.02 0.03 0.67 331
im 2,500 6,250,000 1 6,250,000 0.02 0.08 0.33 44.2
1n 2,500 6,250,000 1 6,250,000 0.02 0.08 0.33 44.2
1o 2,500 6,250,000 1 6,250,000 0.02 0.06 0.33 33.1
1p 2,500 6,250,000 1 6,250,000 0.02 0.04 0.33 221
1pE 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
1q 2,500 6,250,000 1 6,250,000 0.02 0.06 0.33 33.1
1r 2,500 6,250,000 1 6,250,000 0.02 0.06 0.33 33.1
1s 2,500 6,250,000 1 6,250,000 0.02 0.04 0.33 22.1
1t 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
tE 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1u 2,500 6,250,000 1 6,250,000 0.02 0.03 0.33 16.6
1v 2,500 6,250,000 1 6,250,000 0.02 0.03 0.33 16.6
1w 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
1x 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1XE 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1y 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
1z 2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
laa 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1bb 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1lcc 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1dd 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
lee 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1ff 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1gg 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
1hh 2,500 6,250,000 1 6,250,000 0.02 0.01 0.33 55
2 2,500 6,250,000 1 6,250,000 0.02 0.03 0.67 33.1
2n 2,500 6,250,000 1 6,250,000 0.02 0.02 0.67 22.1
3 2,500 6,250,000 1 6,250,000 0.02 0.01 0.67 11.0

2,500 6,250,000 1 6,250,000 0.02 0.02 0.33 11.0
4s 2,500 6,250,000 1 6,250,000 0.02 0.04 0.33 221
5 2,500 6,250,000 1 6,250,000 0.02 0.04 0.33 22.1
5n 2,500 6,250,000 1 6,250,000 0.02 0.05 0.33 27.6
6 2,500 6,250,000 1 6,250,000 0.02 0.07 0.67 71.3
6n 2,500 6,250,000 1 6,250,000 0.02 0.04 0.67 44.2
Ta 2,500 6,250,000 1 6,250,000 0.02 0.08 0.67 88.4
7h 2,500 6,250,000 1 6,250,000 0.02 0.05 0.67 55.2
7c 2,500 6,250,000 1 6,250,000 0.02 0.04 0.67 44.2
7d 2,500 6,250,000 1 6,250,000 0.02 0.04 0.67 44.2
7e 2,500 6,250,000 1 6,250,000 0.02 0.04 0.67 44.2
nw 2,500 6,250,000 1 6,250,000 0.02 0.06 0.67 66.3
Total MEB Exercises 343,750,000 1.00 2.00 1,657

Note: (1) Total amounts to 2.0, as the sources are divided into 2 sectors: one each for 2 battalions and 1 battalion.




Table A2-3. Simulation of Combustive PM10 Emissions from Aircraft Operations in Airspaces - 29 Palms LAS EIS

- Alternative 6

Width Area #of Total Source | Indi. Source Area/ | Location | Battalion | Volume Source
Activity/Volume Source # (meters) (m2) Sources |  Area (m2) Total Source Area Factor Factor PM10 Lb/Hr

Aircraft Operations - Airspaces

la 2,500 6,250,000 1 6,250,000 0.03 0.05 04
1b 2,500 6,250,000 1 6,250,000 0.03 0.05 04
1c 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
1d 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
1dE 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
le 2,500 6,250,000 1 6,250,000 0.03 0.05 04
1f 2,500 6,250,000 1 6,250,000 0.03 0.05 04
1g 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
1h 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
1hE 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
1i 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
1 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
1k 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
1 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
1IE 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
1m 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
1n 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
1o 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
1p 2,500 6,250,000 1 6,250,000 0.03 0.01 0.1
1pE 2,500 6,250,000 1 6,250,000 0.03 0.01 0.1
2 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
2n 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
3 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
4 2,500 6,250,000 1 6,250,000 0.03 0.04 0.3
4s 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
5n 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
6 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
6n 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
Ta 2,500 6,250,000 1 6,250,000 0.03 0.03 0.2
b 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
Tc 2,500 6,250,000 1 6,250,000 0.03 0.01 0.1
7d 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
Te 2,500 6,250,000 1 6,250,000 0.03 0.01 0.1
nw 2,500 6,250,000 1 6,250,000 0.03 0.02 0.2
Total Aircraft Operations - Airspaces 212,500,000 1.00 1.00 7.94




Table A2-4. Simulation of PM10 Emissions from Aircraft Ops Range LTOs, Ordnance Usage, and EAF LTOs - 29 Palms LAS EIS - Alternative 6

Width Area #of Total Source | Indi. Source Area/ | Location | Battalion | Volume Source
Activity/Volume Source # (meters) (m2) Sources |  Area (m2) Total Source Area Factor Factor PM10 Lb/Hr

Aircraft Operations - Range LTOs
5n 2,500 6,250,000 1 6,250,000 0.50 42.6
Ta 2,500 6,250,000 1 6,250,000 0.50 42.6
Total Aircraft Operations - Range LTOs 12,500,000 85.1
Ordnance Activities
la 2,500 6,250,000 1 6,250,000 0.07 0.10 17
1b 2,500 6,250,000 1 6,250,000 0.07 0.10 17
1c 2,500 6,250,000 1 6,250,000 0.07 0.06 1.0
le 2,500 6,250,000 1 6,250,000 0.07 0.10 17
1f 2,500 6,250,000 1 6,250,000 0.07 0.10 17
19 2,500 6,250,000 1 6,250,000 0.07 0.06 1.0
1i 2,500 6,250,000 1 6,250,000 0.07 0.06 1.0
1 2,500 6,250,000 1 6,250,000 0.07 0.06 1.0
1k 2,500 6,250,000 1 6,250,000 0.07 0.04 0.7

2,500 6,250,000 1 6,250,000 0.07 0.06 1.0

2,500 6,250,000 1 6,250,000 0.07 0.06 1.0

2,500 6,250,000 1 6,250,000 0.07 0.08 1.3
4s 2,500 6,250,000 1 6,250,000 0.07 0.06 1.0
6 2,500 6,250,000 1 6,250,000 0.07 0.04 0.7
Total Ordnance Activities 87,500,000 1.00 1.00 16.5
Aircraft Operations - EAF LTOs
8 2,500 | 6,250,000 | 1] 6,250,000 1.00 46.4




Table A2-5. Total Combined Volume Source PM10 Emissions - 29 Palms LAS EIS - Alternative 6

Width Area #of Total Source | Indi. Source Area/ | Location Battalion | Volume Source
Volume Source # (meters) (m2) Sources |  Area (m2) Total Source Area Factor Factor PM10 Lb/Hr

la 131
1b 24.2
1c 67.7
1d 99.7
1dE 775
le 131
1f 13.1
19 45.6
1h 66.5
1hE 55.4
1i 345
1 345
1k 45.1
1 55.4
1IE 333
im 44.4
1n 44.4
1o 334
1p 22.2
1pE 111
1q 331
1r 331
1s 221
1t 11.0
1tE 55
lu 16.6
1v 16.6
1w 11.0
1x 55
1xE 55
1y 11.0
1z 11.0
laa 55
1bb 55
lcc 55
1dd 55
lee 55
11f 55
199 55
1hh 55
2 345
2n 22.3

12.4

12.7
4s 23.3
5 64.9
5n 27.6
6 78.3
6n 44.4
Ta 131.2
b 55.4
7c 44.3
7d 44.4
Te 443
nw 66.5
8 46.4
Total Hourly Emissions 1,8135




Table A2-6. Dispersion Modeling Scenario for 24-Hour PM10
Emissions in Alternative 6 Central Area - 29 Palms LAS EIS

Pounds per Hour

Activity/Source PM 10
MEB Exercises
Tactical Vehicles 3.4
Tactical Support Equipment 1.0
Fugitive Dust 824.3
Subtotal 828.7
Aircraft Operations
Airspaces 7.9
EAF LTOs
Range LTOs 1.0
Fugitive Dust - EAF LTOs
Fugitive Dust - Range LTOs 415
Subtotal 50.5
Ordnance Activities
Combustive
Fugitive
Subtotal -
Total Operations - PPH 879.2

Generally = 50% of activity and emissions within West Area.




Table A2-7. Simulation of Combustive/Fugitive Dust PM10 Emissions from All Sources in Alternative 6 Central Area - 29 Palms LAS EIS

Width Area #of Total Source Indi. Source Area/ | Volume Source
Activity/Volume Source # (meters) (m2) Sources Area (m2) Total Source Area | PMZ10 Lb/Hr

All Activities

16a 2,500 6,250,000 1 6,250,000 0.04 32.6
16b 2,500 6,250,000 1 6,250,000 0.04 32.6
16¢c 2,500 6,250,000 1 6,250,000 0.04 32.6
16d 2,500 6,250,000 1 6,250,000 0.04 32.6
17a 2,500 6,250,000 1 6,250,000 0.04 32,6
17b 2,500 6,250,000 1 6,250,000 0.04 32.6
17c 2,500 6,250,000 1 6,250,000 0.04 32.6
17d 2,500 6,250,000 1 6,250,000 0.04 32.6
26a 2,500 6,250,000 1 6,250,000 0.04 32.6
26b 2,500 6,250,000 1 6,250,000 0.04 32.6
26¢ 2,500 6,250,000 1 6,250,000 0.04 32,6
26d 2,500 6,250,000 1 6,250,000 0.04 32,6
26e 2,500 6,250,000 1 6,250,000 0.04 32.6
26f 2,500 6,250,000 1 6,250,000 0.04 32.6
269 2,500 6,250,000 1 6,250,000 0.04 32.6
26h 2,500 6,250,000 1 6,250,000 0.04 32.6
26i 2,500 6,250,000 1 6,250,000 0.04 32,6
26 2,500 6,250,000 1 6,250,000 0.04 32,6
26k 2,500 6,250,000 1 6,250,000 0.04 32.6
26 2,500 6,250,000 1 6,250,000 0.04 32.6
26m 2,500 6,250,000 1 6,250,000 0.04 32.6
26n 2,500 6,250,000 1 6,250,000 0.04 32.6
260 2,500 6,250,000 1 6,250,000 0.04 32.6
26p 2,500 6,250,000 1 6,250,000 0.04 32,6
41 2,500 6,250,000 1 6,250,000 0.04 32,6
42 2,500 6,250,000 1 6,250,000 0.04 32.6
44 2,500 6,250,000 1 6,250,000 0.04 32.6
Total All Sources 168,750,000 1.00 879.2




Table A2-8. Dispersion Modeling Scenario for 24-Hour PM10

Emissions in Alternative 6 Eastern Area - 29 Palms LAS EIS

Pounds per Hour

Activity/Source PM 10
MEB Exercises
Tactical Vehicles 34
Tactical Support Equipment 1.0
Fugitive Dust 824.3
Subtotal 828.7
Aircraft Operations
Airspaces 7.9
EAF LTOs
Range LTOs 1.0
Fugitive Dust - EAF LTOs
Fugitive Dust - Range LTOs 415
Subtotal 50.5
Ordnance Activities
Combustive
Fugitive
Subtotal -
Total Operations - PPH 879.2

Generally = 50% of activity and emissions within West Area.




Table A2-9. Simulation of Combustive/Fugitive Dust PM10 Emissions from All Sources in Alternative 6 Eastern Area - 29 Palms LAS EIS

Width Area #of Total Source Indi. Source Area/ | Volume Source
Activity/Volume Source # (meters) (m2) Sources Area (m2) Total Source Area | PM10 Lb/Hr

All Activities

29a 2,500 6,250,000 1 6,250,000 0.04 36.6
29b 2,500 6,250,000 1 6,250,000 0.04 36.6
29c 2,500 6,250,000 1 6,250,000 0.04 36.6
29d 2,500 6,250,000 1 6,250,000 0.04 36.6
30a 2,500 6,250,000 1 6,250,000 0.04 36.6
30b 2,500 6,250,000 1 6,250,000 0.04 36.6
30c 2,500 6,250,000 1 6,250,000 0.04 36.6
30d 2,500 6,250,000 1 6,250,000 0.04 36.6
30e 2,500 6,250,000 1 6,250,000 0.04 36.6
30f 2,500 6,250,000 1 6,250,000 0.04 36.6
30g 2,500 6,250,000 1 6,250,000 0.04 36.6
30h 2,500 6,250,000 1 6,250,000 0.04 36.6
30i 2,500 6,250,000 1 6,250,000 0.04 36.6
30j 2,500 6,250,000 1 6,250,000 0.04 36.6
30k 2,500 6,250,000 1 6,250,000 0.04 36.6
301 2,500 6,250,000 1 6,250,000 0.04 36.6
30m 2,500 6,250,000 1 6,250,000 0.04 36.6
30n 2,500 6,250,000 1 6,250,000 0.04 36.6
300 2,500 6,250,000 1 6,250,000 0.04 36.6
30p 2,500 6,250,000 1 6,250,000 0.04 36.6
3la 2,500 6,250,000 1 6,250,000 0.04 36.6
31b 2,500 6,250,000 1 6,250,000 0.04 36.6
3lc 2,500 6,250,000 1 6,250,000 0.04 36.6
31d 2,500 6,250,000 1 6,250,000 0.04 36.6
Total All Sources 150,000,000 1.00 879.2
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Figure A-1. Maximum 24-Hour PM10 Concentrations Predicted for the LAS MEB Exercises (ug/m°) -
Project Alternative 6
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Figure A-2. 24-Hour PM10 Concentrations Predicted at the Maximum Impact Location —

LAS MEB Exercise Project Alternative 6 (ug/m?)
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Figure A-3. Wind Rose of MCAGCC Mainside Monitoring Station Winds for 2004
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APPENDIX G.1.1

29 Palms LAS Proposed Action Conformity Evaluations -
Regulatory Review Status
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\_ | a qualiy management distict Mojave Desert Air Quality Management District

Thank you for allowing the District to provide thisinput into the proposed Land Acquisitionand

14306 Park Avenue, Victorville, CA 92392-2310
760.245.1661 « fax 760.245.2699

Visit our web site: http://mwww.rndagrnd.ca.gov

Eldon Heaston, Executive Director

November 2, 2010

Major W. M. Rowley, Director, NREA

United States Marine Corps

Marine Air Ground Task Force Training Command
Marine Corps Air Ground Combat Center

Box 788100

. Twentynine Palms, CA 92278-8106 _ ~

T e —— — - P . — i e — = - Bl L

Re: Request for Conformity Analysis Review and Determination, Land Acquisition and
Airspace Establishment Proposed Action

The Mojave Desert Air Quality Management District (MDAQMD).appreciates the opportunity
to review the Conformity Evaluation for the Land Acquisition and Airspace Establishment
(LAS) action at Marine Corps Combat Center Twentynine Palms (Combat Center), as proposed
by the Department of Navy.

The District has reviewed the Conformity Analysis and makesthe following determinationsin
compliance with Rule 2002 — General Conformity:

e The MDAQMD commitsto include the ozone precursor emissions from the proposed
LAS action into arevision of itsozone attainment plan in the California State
Implementation Plan revision pursuant to Rule 2002 §(H)(1)(e)(i)(B).

e The MDAQMD concurs with the dispersion modeling analysis which demonstrates that
PM,, emissions from the proposed LA S action would not contribute to an exceedance of
the PM ;o NAAQS pursuant to Rule 2002 §(H)(1)(d)().

Airspace Establishment proposed action. If you have any questions regarding this letter, please
contact Alan De Salvio, Supervising Air Quality Engineer at extension 6726.

Sincerely, »

a
Alan J. De Salvio
Supervising Air Quality Engineer

cC: Director, USEPA Region IX
Chief, Planning Division, CARB

AJD/tw USMC Conformity Eval.doc

Town of City of City of City of City of County of County of City of City of Tom of
AppleValley Barstow Blythe Hesperia Needles Riverside San Twentynine Victorville Yucca Valley
Bemardino Palms
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APPENDIX G.2

NO2 Dispersion Modeling Analyses - LAS Project Alternative 1
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Table G.2-1. Dispersion Modeling Scenario for Annual NOx

Operational Emissions - 29 Palms LAS Project EIS - Alternative 1

Activity/Source

Pounds per Hour

NOX (1)

MEB Exercises

Tactical Equipment 89.4
Tactical Support Equipment 22.8
Fugitive Dust

Subtotal 112.2
Aircraft Operations

Airspaces 32.0
EAF LTOs 17.9
Range LTOs 5.4
Fugitive Dust - EAF LTOs

Fugitive Dust - Range LTOs

Subtotal 55.2
Ordnance Activities

Combustive 0.4
Fugitive

Subtotal 0.4
Total Operations - Pounds per Hour 167.9

Note: (1) Equates to total annual emissions for each source category divided

by (60 days * 24 hours).




Table G.2-2. Operational NOx Emission Simulations - 29 Palms LAS Project EIS - Alternative 1

Width Total Source | Indi. Source Fraction | Volume Source NOx Emissions (Lbs/Hr)
Activity/Volume Source # (meters) Area (m2) of Total Source Area Individual Combined
MEB Exercises
9a] 2,500 1 6,250,000 0.02 17 2
1la-d| 2,500 4] 25,000,000 0.02 17 7
12| 2,500 1 6,250,000 0.02 17 2
13] 2,500 1 6,250,000 0.02 17 2
14 2,500 1 6,250,000 0.02 1.7 2
15a-d| 2,500 4] 25,000,000 0.02 17 7
16a-d| 2,500 4] 25,000,000 0.02 17 7
17a-d| 2,500 4] 25,000,000 0.02 17 7
18a-i| 2,500 9] 56,250,000 0.02 1.7 16
19a-j[ 2,500 36 | 225,000,000 0.02 17 62
Total MEB Exercises 65| 406,250,000 112.2
Aircraft Operations - Airspaces + Range LTOs
9a] 2,500 1 6,250,000 0.02 0.6 1
1la-d| 2,500 4] 25,000,000 0.02 0.6 2
12| 2,500 1 6,250,000 0.02 0.6 1
13] 2,500 1 6,250,000 0.02 0.6 1
14 2,500 1 6,250,000 0.02 0.6 1
15a-d| 2,500 41 25,000,000 0.02 0.6 2
16a-d| 2,500 41 25,000,000 0.02 0.6 2
17a-d| 2,500 4] 25,000,000 0.02 0.6 2
18a-i| 2,500 9] 56,250,000 0.02 0.6 5
19a-j[ 2,500 36 | 225,000,000 0.02 0.6 21
Total Aircraft Operations - Airspaces + Range LTOs 65 | 406,250,000 37.4
Ordnance Activities
9a] 2500 1 6,250,000 0.02 0.01 0
11a-d| 2500 4] 25,000,000 0.02 0.01 0
12 2500 1 6,250,000 0.02 0.01 0
13 2500 1 6,250,000 0.02 0.01 0
14 2500 1 6,250,000 0.02 0.01 0
15a-d| 2500 4] 25,000,000 0.02 0.01 0
16a-d| 2500 4| 25,000,000 0.02 0.01 0
17a-d| 2500 4] 25,000,000 0.02 0.01 0
18a-i| 2500 9] 56,250,000 0.02 0.01 0
19a-j[ 2500 36 | 225,000,000 0.02 0.01 0
Total Ordnance Activities 65 | 406,250,000 0.4
Aircraft Operations - EAF LTOs
8] 2,500 | | 1 6,250,000 | 1.00 17.9 17.9
Total Combined Emissions
8 1 17.9 17.9
9a 1 231 231
11a-d 4 231 9.23
12 1 231 231
13 1 2.31 2.31
14 1 231 231
15a-d 4 231 9.23
16a-d 4 231 9.23
17a-d 4 2.31 9.23
18a-i 9 231 20.77
19a-jj 36 231 83.08
Total Hourly Emissions 66 167.9
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Figure G.2-1. Simulation of Emission Sources for NO2 Modeling Analysis - 29 Palms LAS Project EIS - Alternative 1




Figure G.2-2. Maximum Annual NOx Concentration Predicted for the 29 Palms LAS Project (ug/m®) -Alternative 1.
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Dispersion Modeling Analyses - LAS Project Alternative 3
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APPENDIX G.3.1

PMaio Dispersion Modeling Analyses - LAS Project Alternative 3
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Table G.3.1-1. Dispersion Modeling Scenario for 24-Hour
PM10 Emissions - 29 Palms LAS Alternative 3 - West Area

Pounds per Hour
Activity/Source PM 10

MEB Exercises
Tactical Vehicles 8.1
Tactical Support Equipment 2.0
Fugitive Dust 1,956.9
Subtotal 1,967.1
Aircraft Operations
Airspaces 7.9
EAF LTOs 36.0
Range LTOs 2.1
Fugitive Dust - EAF LTOs 10.4
Fugitive Dust - Range LTOs 83.0
Subtotal 139.4
Ordnance Activities
Combustive -
Fugitive 16.6
Subtotal 16.6
Total Operations - PPH 2,123.2

Note: These emissions would occur within the West Area.




Table G.3.1-2. Simulation of Combustive/Fugitive Dust PM10 Emissions from TV/TSE- 29 Palms LAS Alternative 3 - West Area

Width Area #of Total Source | Indi. Source Area/ | Location | Battalion | Volume Source
Activity/Volume Source # (meters) (m2) Sources | Area(m2) | Total Source Area | Factor (1) | Factor PM10 Lb/Hr

MEB Exercises

20 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.67 39.3
2la 2,500 | 6,250,000 1 6,250,000 0.03 0.07 0.67 91.8
21b 2,500 | 6,250,000 1 6,250,000 0.03 0.07 0.67 91.8
21c 2,500 | 6,250,000 1 6,250,000 0.03 0.04 0.67 52.5
21d 2,500 | 6,250,000 1 6,250,000 0.03 0.04 0.67 52.5
22a 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.33 65.6
22b 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.33 65.6
22¢ 2,500 | 6,250,000 1 6,250,000 0.03 0.08 0.33 52.5
22d 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.67 131.1
22¢ 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.67 131.1
22f 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.67 131.1
229 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.67 131.1
22h 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.67 131.1
22i 2,500 | 6,250,000 1 6,250,000 0.03 0.10 0.67 131.1
23 2,500 | 6,250,000 1 6,250,000 0.03 0.06 0.33 39.3
24a 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.33 19.7
24b 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.33 19.7
24c 2,500 [ 6,250,000 1 6,250,000 0.03 0.02 0.33 13.1
24d 2,500 | 6,250,000 1 6,250,000 0.03 0.05 0.33 32.8
24e 2,500 | 6,250,000 1 6,250,000 0.03 0.05 0.33 32.8
24f 2,500 | 6,250,000 1 6,250,000 0.03 0.04 0.33 26.2
249 2,500 | 6,250,000 1 6,250,000 0.03 0.08 0.33 52.5
24h 2,500 | 6,250,000 1 6,250,000 0.03 0.06 0.33 39.3
24i 2,500 | 6,250,000 1 6,250,000 0.03 0.04 0.33 26.2
25a 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.33 19.7
25b 2,500 | 6,250,000 1 6,250,000 0.03 0.02 0.33 13.1
25¢ 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.33 19.7
25d 2,500 | 6,250,000 1 6,250,000 0.03 0.02 0.33 13.1
45 2,500 | 6,250,000 1 6,250,000 0.03 0.08 0.33 52.5
46 2,500 | 6,250,000 1 6,250,000 0.03 0.08 0.33 52.5
47 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.67 39.3
48 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.67 39.3
49 2,500 | 6,250,000 1 6,250,000 0.03 0.02 0.67 26.2
50 2,500 | 6,250,000 1 6,250,000 0.03 0.03 0.67 39.3
51 2,500 | 6,250,000 1 6,250,000 0.03 0.01 0.67 13.1
52 2,500 | 6,250,000 1 6,250,000 0.03 0.02 0.67 26.2
53 2,500 | 6,250,000 1 6,250,000 0.03 0.01 0.67 13.1
Total MEB Exercises 231,250,000 1.00 2.00 1,967

Note: (1) Total amounts to 2.0, as the sources are divided into 2 sectors: one each for 2 battalions and 1 battalion.




Table G.3.1-3. Simulation of Combustive PM10 Emissions from Aircraft Operations in Airspaces - 29 Palms LAS Alternative 3 - West Area

Width Area #of Total Source | Indi. Source Area/ | Location | Battalion | Volume Source
Activity/Volume Source # (meters) (m2) Sources | Area(m2) | Total Source Area | Factor Factor PM10 Lb/Hr

Aircraft Operations - Airspaces

20 2,500 | 6,250,000 1 6,250,000 0.05 0.01 0.1
2la 2,500 | 6,250,000 1 6,250,000 0.05 0.05 04
21b 2,500 | 6,250,000 1 6,250,000 0.05 0.05 0.4
21c 2,500 | 6,250,000 1 6,250,000 0.05 0.03 0.2
21d 2,500 | 6,250,000 1 6,250,000 0.05 0.03 0.2
22a 2,500 | 6,250,000 1 6,250,000 0.05 0.08 0.6
22b 2,500 | 6,250,000 1 6,250,000 0.05 0.08 0.6
22¢ 2,500 | 6,250,000 1 6,250,000 0.05 0.05 04
22d 2,500 | 6,250,000 1 6,250,000 0.05 0.08 0.6
22¢ 2,500 | 6,250,000 1 6,250,000 0.05 0.08 0.6
22f 2,500 | 6,250,000 1 6,250,000 0.05 0.05 04
229 2,500 | 6,250,000 1 6,250,000 0.05 0.08 0.6
22h 2,500 | 6,250,000 1 6,250,000 0.05 0.08 0.6
22i 2,500 | 6,250,000 1 6,250,000 0.05 0.05 04
23 2,500 | 6,250,000 1 6,250,000 0.05 0.03 0.2
24d 2,500 | 6,250,000 1 6,250,000 0.05 0.01 0.1
24g 2,500 | 6,250,000 1 6,250,000 0.05 0.03 0.2
45 2,500 | 6,250,000 1 6,250,000 0.05 0.05 0.4
46 2,500 | 6,250,000 1 6,250,000 0.05 0.05 0.4
47 2,500 | 6,250,000 1 6,250,000 0.05 0.03 0.2
Total Aircraft Operations - Airspaces 125,000,000 1.00 1.00 7.94

Table G.3.1-4. Simulation of PM10 Emissions from Aircraft Ops Range LTOs, Ordnance Usage, and EAF LTOs - 29 Palms LAS Alternative 3 - West Area
Width Area #of Total Source | Indi. Source Area/ | Location | Battalion | Volume Source
Activity/Volume Source # (meters) (m2) Sources | Area(m2) | Total Source Area | Factor Factor PM10 Lb/Hr
Aircraft Operations - Range LTOs
20 2,500 | 6,250,000 1 6,250,000 0.50 42.6
23 2,500 | 6,250,000 1 6,250,000 0.50 42.6
Total Aircraft Operations - Range LTOs 12,500,000 85.1
Ordnance Activities
22a 2,500 | 6,250,000 1 6,250,000 0.11 0.10 17
22b 2,500 | 6,250,000 1 6,250,000 0.11 0.10 1.7
22¢ 2,500 | 6,250,000 1 6,250,000 0.11 0.03 0.5
22d 2,500 | 6,250,000 1 6,250,000 0.11 0.25 4.2
22¢ 2,500 | 6,250,000 1 6,250,000 0.11 0.25 4.2
22f 2,500 | 6,250,000 1 6,250,000 0.11 0.04 0.7
229 2,500 | 6,250,000 1 6,250,000 0.11 0.10 17
22h 2,500 | 6,250,000 1 6,250,000 0.11 0.10 17
22i 2,500 | 6,250,000 1 6,250,000 0.11 0.03 0.5
Total Ordnance Activities 56,250,000 1.00 1.00 16.6
Aircraft Operations - EAF LTOs
8 2,500 | 6,250,000 | 1] 6,250,000 | 1.00 | | 46.4




Table G.3.1-5. Total Combined Volume Source PM10 Emissions - 29 Palms LAS Alternative 3 - West Area

Volume Source
Volume Source # PM10 Lb/Hr
8 46.4
20 82.0
21a 92.2
21b 92.2
21c 52.7
21d 52.7
22a 67.9
22b 67.9
22¢ 53.4
22d 135.9
22e 135.9
22f 132.2
229 133.4
22h 133.4
22i 132.0
23 82.1
24a 19.7
24b 19.7
24¢ 13.1
24d 32.9
24e 32.8
24f 26.2
249 52.7
24h 39.3
24i 26.2
25a 19.7
25b 13.1
25¢ 19.7
25d 13.1
45 52.9
46 52.9
47 39.6
48 39.3
49 26.2
50 39.3
51 13.1
52 26.2
53 13.1
Total Hourly Emissions 2,123.2




Table G.3.1-6. Dispersion Modeling Scenario for 24-Hour
PM10 Emissions in Alternative 3 Central Area - 29 Palms LAS EIS

Pounds per Hour

Activity/Source PM 10
MEB Exercises
Tactical Vehicles 4.9
Tactical Support Equipment 1.2
Fugitive Dust 1,174.2
Subtotal 1,180.3
Aircraft Operations
Airspaces 4.8
EAF LTOs
Range LTOs 1.2
Fugitive Dust - EAF LTOs
Fugitive Dust - Range LTOs 49.8
Subtotal 55.8
Ordnance Activities
Combustive
Fugitive
Subtotal
Total Operations - PPH 1,236.1

Note: = 60% of activity and emissions within West Area.




Table G.3.1-7. Simulation of Combustive/Fugitive Dust PM10 Emissions from All Sources in Alternative 3 Central Area - 29 Palms LAS

Width Area #of Total Source Indi. Source Area/ | Volume Source
Activity/Volume Source # (meters) (m2) Sources Area (m2) Total Source Area PM10 Lb/Hr

All Activities

26¢ 5,000 25,000,000 1 25,000,000 0.03 35.3
26d 5,000 25,000,000 1 25,000,000 0.03 35.3
269 5,000 25,000,000 1 25,000,000 0.03 35.3
26h 5,000 25,000,000 1 25,000,000 0.03 35.3
26k 5,000 25,000,000 1 25,000,000 0.03 35.3
26l 5,000 25,000,000 1 25,000,000 0.03 35.3
260 5,000 25,000,000 1 25,000,000 0.03 35.3
26p 5,000 25,000,000 1 25,000,000 0.03 35.3
28 5,000 25,000,000 1 25,000,000 0.03 35.3
43 5,000 25,000,000 1 25,000,000 0.03 35.3
44 5,000 25,000,000 1 25,000,000 0.03 35.3
29a 5,000 25,000,000 1 25,000,000 0.03 35.3
29b 5,000 25,000,000 1 25,000,000 0.03 35.3
29c 5,000 25,000,000 1 25,000,000 0.03 35.3
29d 5,000 25,000,000 1 25,000,000 0.03 35.3
30a 5,000 25,000,000 1 25,000,000 0.03 35.3
30b 5,000 25,000,000 1 25,000,000 0.03 35.3
30c 5,000 25,000,000 1 25,000,000 0.03 35.3
30d 5,000 25,000,000 1 25,000,000 0.03 35.3
30e 5,000 25,000,000 1 25,000,000 0.03 35.3
30f 5,000 25,000,000 1 25,000,000 0.03 35.3
30g 5,000 25,000,000 1 25,000,000 0.03 35.3
30h 5,000 25,000,000 1 25,000,000 0.03 35.3
30i 5,000 25,000,000 1 25,000,000 0.03 35.3
30j 5,000 25,000,000 1 25,000,000 0.03 35.3
30k 5,000 25,000,000 1 25,000,000 0.03 35.3
30l 5,000 25,000,000 1 25,000,000 0.03 35.3
30m 5,000 25,000,000 1 25,000,000 0.03 35.3
30n 5,000 25,000,000 1 25,000,000 0.03 35.3
300 5,000 25,000,000 1 25,000,000 0.03 35.3
30p 5,000 25,000,000 1 25,000,000 0.03 35.3
3la 5,000 25,000,000 1 25,000,000 0.03 35.3
31b 5,000 25,000,000 1 25,000,000 0.03 35.3
31c 5,000 25,000,000 1 25,000,000 0.03 35.3
31d 5,000 25,000,000 1 25,000,000 0.03 35.3
Total All Sources 875,000,000 1.00 1,236




Table G.3.1-9. Simulation of Combustive/Fugitive Dust PM10 Emissions from All Sources in Alternative 3 Eastern Area - 29 Palms LAS EIS
Width Area #of Total Source Indi. Source Area/ Volume Source
Activity/Volume Source # (meters) (m2) Sources Area (m2) Total Source Area PM10 Lb/Hr
All Activities
32 7,500 56,250,000 1 56,250,000 0.14 115.9
33 7,500 56,250,000 1 56,250,000 0.14 115.9
34a 5,000 25,000,000 1 25,000,000 0.06 51.5
34bh 5,000 25,000,000 1 25,000,000 0.06 51.5
34c 5,000 25,000,000 1 25,000,000 0.06 51.5
34d 5,000 25,000,000 1 25,000,000 0.06 51.5
35 5,000 25,000,000 1 25,000,000 0.06 51.5
36 5,000 25,000,000 1 25,000,000 0.06 51.5
37 5,000 25,000,000 1 25,000,000 0.06 51.5
38 7,500 56,250,000 1 56,250,000 0.14 115.9
39 7,500 56,250,000 1 56,250,000 0.14 115.9
Total All Sources 400,000,000 1.00 824.1




Table G.3.1-8. Dispersion Modeling Scenario for 24-Hour PM10
Emissions in Alternative 3 Eastern Area - 29 Palms LAS EIS

Pounds per Hour

Activity/Source PM 10
MEB Exercises
Tactical Vehicles 3.3
Tactical Support Equipment 0.8
Fugitive Dust 782.8
Subtotal 786.8
Aircraft Operations
Airspaces 3.2
EAF LTOs
Range LTOs 0.8
Fugitive Dust - EAF LTOs
Fugitive Dust - Range LTOs 33.2
Subtotal 37.2
Ordnance Activities
Combustive
Fugitive
Subtotal
Total Operations - PPH 824.1

Note: = 40% of activity and emissions within West Area.
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Figure G.3.1-1. Maximum 24-Hour PM10 Concentrations Predicted for the LAS MEB Exercises (ug/m?) -
Project Alternative 3
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Table G.3.2-1. Dispersion Modeling Scenario for Annual NOx
Operational Emissions - 29 Palms LAS EIS - Alternative 3

Pounds per Hour

Activity/Source NOx (1)
MEB Exercises
Tactical Equipment 106.8
Tactical Support Equipment 22.8
Fugitive Dust
Subtotal 129.6
Aircraft Operations
Airspaces 32.0
EAF LTOs 17.9
Range LTOs 5.4
Fugitive Dust - EAF LTOs
Fugitive Dust - Range LTOs
Subtotal 55.2
Ordnance Activities
Combustive 0.4
Fugitive
Subtotal 0.4
Total Operations - Pounds per Hour 185.2

Note: (1) Equates to total annual emissions for each source category divided

by (60 days * 24 hours).




Table G.3.2-2. Operational NOx Emission Simulations - 29 Palms LAS EIS - Alternative 3

Width Area #of Total Source | Indi. Source Fraction | Volume Source NOx Emissions (Lbs/Hr)
Activity/Volume Source # (meters) (m2) Sources Area (m2) of Total Source Area Individual [ Combined
MEB Exercises
26a-26p 5,000 25,000,000 4 100,000,000 0.02 2.9 12
29a-29d 5,000 25,000,000 16 400,000,000 0.02 2.9 47
30a-30p 5,000 25,000,000 16 400,000,000 0.02 2.9 47
31a-31d 5,000 25,000,000 4 100,000,000 0.02 2.9 12
34a-34d 5,000 | 25,000,000 4 100,000,000 0.02 2.9 12
Total MEB Exercises 125,000,000 44| 1,100,000,000 129.6
Aircraft Operations - Airspaces + Range LTOs
26a-26p 5,000 25,000,000 4 100,000,000 0.02 0.20 7.5
29a-29d 5,000 25,000,000 16 400,000,000 0.02 0.20 7.5
30a-30p 5,000 25,000,000 16 400,000,000 0.02 0.20 7.5
3la-31d 5,000 | 25,000,000 4 100,000,000 0.02 0.20 75
34a-34d 5,000 | 25,000,000 4 100,000,000 0.02 0.20 75
Total Aircraft Operations - Airspaces + Range LTOs 125,000,000 44| 1,100,000,000 374
Ordnance Activities
26a-26p 5,000 25,000,000 4 100,000,000 0.02 0.20 0.1
29a-29d 5,000 25,000,000 16 400,000,000 0.02 0.20 0.1
30a-30p 5,000 25,000,000 16 400,000,000 0.02 0.20 0.1
3la-31d 5,000 | 25,000,000 4 100,000,000 0.02 0.20 0.1
34a-34d 5,000 | 25,000,000 4 100,000,000 0.02 0.20 0.1
Total Ordnance Activities 125,000,000 44| 1,100,000,000 0.4
Aircraft Operations - EAF LTOs
8 2,500 ] 6,250,000 | 1] 6,250,000 | 1.00 | 1.00 | 17.9
Total Combined Emissions
8 17.9 17.9
26a-26p 3.3 19.3
29a-29d 3.3 54.7
30a-30p 3.3 54.7
3la-31d 3.3 19.3
34a-34d 3.3 19.3
Total Hourly Emissions 185.2
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Figure G.3.2-1. Simulation of Emission Sources for NO2 Modeling Analysis - 29 Palms LAS EIS - Alternative 3




Figure G.3.2-2. Maximum Annual NOx Concentration Predicted for Joshua Tree National Park (ug/m?) -
29 Palms LAS Project Alternative 3
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Appendix H — Noise Modeling Data

H-1 EXPEDITIONARY AIRFIELD

H-1



Appendix H — Noise Modeling Data

H-1.1 Modeled Flight Operations

Baseline Operations at 29 Palms EAF

Assumed Aircraft Type Departure Non Break Arrival Overhead Break Touch and Go Camp Wilson Drop Zone Sandhill Grand Total
Category Day Eve |Night| Total | Day Eve |Night| Total | Day | Eve |Night| Total | Day | Eve | Night| Total | Day | Eve | Night| Total] Day | Eve | Night| Total Day Eve | Night | Total
E/a-18a/c® [ 1,473 295 | - 1,768 637 360 | - 997 759 | - - 759 | 32| 49 - 81| - - - - - - - - 2,901 704 - 3,605
E/A-18E/E® 77 16| - 93 33 19| - 52 40 | - - 40 2 3] - 5] - - - - - - - - 152 38 - 190
Jet AV-8B 354 289 | - 643 250 107 | - 357 357 | - - 357 43| 29| - 72] - - - - - - - - 1,004 425 - 1,429
C-12 24 - - 24 24 - - 24 - - - - - - - - - - - - - - - - 48 - - 48
Prop |C-130 208 6| - 214 89 36| - 125 89 | - - 89 249 | - - 249 | - - - - - - - - 635 42 - 677
KC-130 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
CH-46E 1,707 528 | - 2,235] 1,374 622 | 70| 2,066 219 | - - 219 88| - - 88| 112 70| - 182| 58| 82| - 140 3,558 | 1,302 70| 4,930
Rotary [CH-53E 968 496 | 17 1,481 731 474 | 12 1,217 261 | - - 261) 77| 71| - 148 ) 125 | - - 125| 142 | - - 142 2,304 | 1,041 29| 3374
Wing |MV-22B 388 233 | 60 681 74 44 11 129 314 | 189 | 48 551) 217 | 131 | 33 381 - - - - - - - - 993 597 152 | 1,742
AH/UH-1 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Joint AR - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Joint FW - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Joint RW - - - - - - - - - - - - - - - - - - - - - - - - - - - -
UAS - - - - - - - - - - - - - - - - - - - - 11| - - 11 11| - - 11
Modeled Total 5,199 | 1,863 77| 7,139 3,212 | 1,662 93 | 4,967 | 2,039 | 189 48 | 2,276 | 708 | 283 33| 1,024 ) 237 70| - 307 ]| 200 82| - 2821 11,595 | 4,149 251 | 15,995
Not Modeled Total - - - - - - - - - - - - - - - - - - - - 11| - - 11 11 - - 11
Grand Total 5,199 | 1,863 77| 7,139 3,212 | 1,662 93| 4,967 | 2,039 | 189 481 2,276 | 708 | 283 33| 1,024 | 237 70 | - 307 ] 211 82| - 2931 11,606 | 4,149 251 | 16,006

day = 0700-1900 local; eve = 1900-2200 local; night = 2200-0700 local

(1) Counted here as two (2) operations

(2) Modeled aircraft are shaded

(3) F/A-18A/C ops from 2001 study modeled here as 95% F/A-18A/C and 5% F/A-18E/F




Appendix H — Noise Modeling Data

Proposed Operations at 29 Palms EAF

,(A:ssumed Aircraft Type Departure Non Break Arrival Overhead Break Touch and Go Camp Wilson ¢ Drop Zone Sandhill (4 Grand Total

ategory Day Eve Night | Total Day Eve | Night| Total | Day Eve | Night | Total | Day Eve | Night| Total | Day Eve | Night | Total Day Eve | Night | Total Day Eve | Night | Total
EIA-18A/C® 1,763 389 78| 2,230 927 | 454 78| 1459| 759 - - 759 32 49 - 81 - - - - - - - - 3481 | 892 156| 4,529
E/A-18E/E® 91 20 4 115 47 23 4 74 40 - - 40 2 3] - 5 - - - - - - - - 180 46 8 234
Jet AV-8B 550 355 40 945 446 173 40 659 357 - - 357 43 29 - 72 - - - - - - - - 1,396 557 80 2,033

E-35 @ - - - - - - - - - - - - - - - - - - - - - - - - - - - -

EA-6B 50 16 8 74 50 16 8 74 - - - - - - - - - - - - - - - - 100 32 16 148
C-12 24 - - 24 24| - - 24| - - - - - - - - - - - - - - - - 48] - - 48
Prop |C-130 208 6 - 214 89 36 - 125 89 - - 89 249 - - 249 - - - - - - - - 635 42 - 677
KC-130 © 88 30 20 138 88 30| 20| 138 - - - - - - - - - - - - - - - - 176 60 40 276
CH-46E 1,707 528 - 2,235] 1,374 622 70 | 2,066 219 - - 219 88 - - 88 112 70 - 182 58 82 - 140 3,558 | 1,302 70 4,930
Rotary |CH-53E 1,126 550 37 1,713 889 528 32| 1,449 261 - - 261 77 71 - 148 125 - - 125 142 - - 142 2,620 | 1,149 69 3,838
Wing MV-22B 568 295 86 949 254 106 37 397 314 189 48 551 217 131 33 381 - - - - - - - - 1,353 721 204 2,278
AH/UH-1 © 716 242 | 134 1,092| 716 242 | 134]1,092| - - - - - - - - - - - - - - - - 1432 | 484 | 268| 2,184
Joint AR 18 4 14 36 18 4 14 36 - - - - - - - - - - - - - - - - 36 8 28 72
Joint Fw 20 6 14 40 20 6| 14 40| - - - - - - - - - - - - - - - - 40 12 28 80
Joint RW @ 214 74 32 320 214 74| 32| 320 - - - - - - - - - - - - - - - - 428 | 148 64 640
UAS 154 50 36 240 154 50 36 240 - - - - - - - - - - - - 11 - - 11 319 100 72 491
Modeled Total 7,125 2,511 4531 10,089 | 5,138 | 2,310 | 469 | 7,917 ] 2,039 189 48 | 2,276 708 283 33| 1,024 237 70 - 307 200 82 - 282 | 15,447 | 5,445 | 1,003 | 21,895
Not Modeled Total 172 54 50 276 172 54 50 276 - - - - - - - - - - - - 11 - - 11 355 108 100 563
Grand Total 7,297 2,565 503 ] 10,365 5,310 | 2,364 | 519 | 8,193 ] 2,039 189 48 | 2,276 708 283 33| 1,024 237 70 - 307 211 82 - 293 | 15,802 | 5,553 | 1,103 | 22,458

day = 0700-1900 local; eve = 1900-2200 local; night = 2200-0700 local

(1) Counted here as two (2) operations

(2) Modeled aircraft are shaded

(3) F/IA-18A/C ops from 2001 study modeled here as 95% F/A-18A/C and 5% F/A-18E/F
(4) Assumed the F-35 will not use the EAF

(5) Modeled as C-130H&N&P
(6) Modeled as AH-1N
(7) Modeled as F/A-18E/F

H-3




Appendix H — Noise Modeling Data

H-1.2 Modeled Runway and Flight Track Utilization for
Expeditionary Airfield
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Baseline F/A-18A/C, F/A-18E/F, AV-8B, C-12, and C-130 Runway and Flight Track Utilization

Runway Flight Track

Operation Type Runway Mix % ID %
10D1 70%
10 25% 10D2 10%
10D5 20%
Departures 28D1 10%
28D2 40%
28 75% 28D3 40%
28D4 10%
Straight-In/ 10 25% 10A1 100%
Full Stop Arrivals 28 75% 28A1 100%
1001 10%
. 10 25% 1002 90%
Overhead Arrivals 5801 10%

28 75%

2802 90%
Touch and Go 10 25% 1071 100%
28 75% 28T1 100%




Appendix H — Noise Modeling Data

Baseline CH-46, CH-53 and MV-22 Runway and Flight Track Utilization

Runway Flight Track
Operation Type Runway Mix % ID %
10D1 20%
10D2 30%
10 25% 10D3 10%
10D4 30%
10D5 10%
Departures 28D1 45%
28 75% 28D4 45%
28D5 10%
wD1 33%
Wilson 100% wD2 33%
WD3 34%
10A1 50%
(o)
10 25% 10A2 50%
28A1 25%
28 75%
? 28A2 75%
. WAL 10%
Straight-In/ WA2 3506
Wilson 100% WA3 10%
WA4 35%
WAS5 10%
Sandhill 100% SAl 100%
1001 10%
10 25%
. ? 1002 90%
Overhead Arrivals 2801 50%
28 75%
2802 50%
10 25% 1071 100%
Touch and Go 28 75% 28T1 100%
Interfacility Departures . o SI1 50%
from Sandhill to Runway Sandhill 100% Si2 50%

H-6
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Proposed EA-6B Runway and Flight Track Utilization

Runway Flight Track

Operation Type Runway Mix % ID %
10D1 70%
10 25% 10D2 10%
10D5 20%
Departures 28D1 10%
28D2 40%
28 75% 28D3 40%
28D4 10%
Straight-In/ 10 25% 10A1 100%
Full Stop Arrivals 28 75% 28A1 100%
1001 10%
. 10 25% 1002 90%
Overhead Arrivals 5801 10%

28 75%

2802 90%
Touch and Go 10 25% 1071 100%
28 75% 28T1 100%




Appendix H — Noise Modeling Data

Proposed AH-1 and UH-1 Runway and Flight Track Utilization

Runway Flight Track
Operation Type Runway Mix % ID %
10D1 20%
10D2 30%
10 25% 10D3 10%
10D4 30%
10D5 10%
Departures 28D1 45%
28 75% 28D4 45%
28D5 10%
wWD1 33%
Wilson 100% wD2 33%
WD3 34%
10A1 50%
10 25%
? 10A2 50%
28A1 25%
28 75%
? 28A2 75%
. WAL 10%
Straight-In/ WA 35%
Wilson 100% WA3 10%
WA4 35%
WAS5 10%
Sandhill 100% SA1 100%
1001 10%
10 25%
_ ° 1002 90%
Overhead Arrivals 2801 50%
28 75%
2802 50%
10 25% 1071 100%
Touch and G
ouch and &0 28 75% 28T1 100%
Interfacility Departures . o SI1 50%
from Sandhill to Runway Sandhill 100% Si2 50%




Appendix H — Noise Modeling Data

H-1.3 Modeled Representative Flight Profiles for Key
Aircraft at Expeditionary Airfield
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H-2 AIRSPACE
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H-2.1 Operations & Sorties

Baseline Area Operations at 29 Palms Airspace

Aircraft LAVIC LAKE EMERSON LAKE LEAD MTN NORTH LEAD MOUNTAIN SOUTH NOBLE PASS DELTA FASP
Type Day Eve | Night| Total Day Eve | Night| Total Day Eve | Night| Total Day Eve | Night| Total | Day | Eve | Night| Total] Day | Eve | Night{ Total Day Eve |Night| Total
T&R 22 12 4 38 4 1 - 5 30 11 - 41 48 23 4 75 6 1 - 7 6 1 - 7 4 1 - 5
MV-22 WTI - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Desert Talon - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TOTAL 22 12 4 38 4 1 - 5 30 11 - 41 48 23 4 75 6 1 - 7 6 1 - 7 4 1 - 5
Aircraft R-2501N R-2501S R-2501E R-2501W Sundance MOA Bristol MOA Totals
Type Day Eve | Night| Total Day Eve | Night| Total Day Eve | Night| Total Day Eve | Night| Total | Day | Eve | Night| Total] Day | Eve |Night{ Total Day Eve | Night| Total
F/A-18C/D 1,021 17 - 1,038 | 1,302 22 - 1,324 1,009 16 - 1,025 965 16 - 981 95 2 - 97 220 5 - 225 4,612 78 - 4,690
F/A-18E/F 54 1 - 55 69 1 - 70 53 1 - 54 51 1 - 52 5| - - 5 12 - - 12 244 4 - 248
F-5E 36 - - 36 44 - - 44 35 - - 35 33 - - 33 3| - - 3 7] - - 7 158 - - 158
KC-130 340 18 - 358 433 23 - 456 335 17 - 352 322 17 - 339 32 2 - 34 75 5 - 80 1,537 82 - 1,619
AV-8B 645 | 250 - 895 821 | 319 - 1,140 636 | 247 - 883 611 | 237 - 848 60 | 23 - 83 140 54 - 194 2,913 | 1,130 - 4,043
AH-1 876 214 54| 1,144 1,119 275 69 1,463 867 212 53 1,132 829 203 51 1,083 83 20 5 108 192 47 12 251 3,966 971 244 5,181
UH-1 359 - - 359 458 - - 458 354 | - - 354 339 - - 339 34| - - 34 79| - - 79 1,623 - - 1,623
CH-53E 537 18 - 555 684 23 - 707 530 17 - 547 508 17 - 525 50 2 - 52 116 5 - 121 2,425 82 - 2,507
CH-46E 896 161 18 | 1,075 1,143 206 23 1,372 884 159 17 1,060 846 152 17 1,015 84 15 2 101 195 35 5 235 4,048 728 82 4,858
T&R - - - - - - - - - - - - - - - - - - - - - - - - 120 50 8 178
MV-22 WTI - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Desert Talon - - - - - - - - - - - - - - - - - - - - - - - - - - - -
uAv® 161 18| 107 286 206 23 | 137 366 159 17| 106 282 152 17| 101 270 15 2 10 27 35 5 23 63 728 82 | 484 1,294
TOTAL 4925| 697 | 179| 5801) 6,279 | 892 | 229| 7,400| 4,862 | 686 | 176 5724 | 4,656 | 660 | 169| 5485| 461 | 66 17| 5441 1,071 | 156 40 | 1,267 | 22,374 | 3,207 | 818 | 26,399

(1) Unmanned Aerial Vehicle (Not Modeled)
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Baseline Route Operations at 29 Palms Airspace

Route
Aircraft Bristol Aerial Refueling |Bristol Aerial Refueling Totals
Type Track 19k Track 22k Perimeter Route®®
Day | Eve| Night |Total] Day | Eve | Night| Total] Day | Eve | Night| Total] Day | Eve | Night| Total
F/A-18C/D 93 2 - 95] 93 2| - 95| - - - - 186 4| - 190
F/A-18E/F 5] - - 5 5] - - 5] - - - - 10 | - - 10
F-5E - - - - - - - - - - - - - - - -
KC-130 383 | 25 - 408 383 | 25| - 408 | - - - - 766 | 50| - 816
AV-8B 63| 25 - 88| 63| 25| - 88 ] - - - - 126 | 50| - 176
AH-1 - - - - - - - - - - - - - - - -
UH-1 - - - - - - - - - - - - - - - -
CH-53E - - - - - - - - - - - - - - - -
CH-46E - - - - - - - - - - - - - - - -
T&R - - - - - - - - 130 | 104 | 35 269 130 | 104 35 269
MV-22 WTI - - - - - - - - - - - - - - - -
Desert Talon | - - - - - - - - - - - - - - - -
uav® j - - - - j j - - - - - - - - -
TOTAL 544 | 52 - 596 | 544 | 52 - 596 | 130 | 104 35| 269] 1,218 | 208 35| 1,461

(1) Unmanned Aerial Vehicle (Not Modeled)
(2) Includes MV-22 High Light Level (HLL) and Low Light Level (LLL) Night Vision Goggle training and Tactics (TAC) sorties
(3) MV-22 operations scaled to 59 percent of MV22 West Coast Basing EIS proposed ops
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Proposed Reduced Area operations at 29 Palms Airspace

Ajl_rcraft LAVIC LAKE EMERSON LAKE LEAD MTN NORTH LEAD MOUNTAIN SOUTH NOBLE PASS DELTA FASP
ype Day Eve | Night| Total Day Eve | Night| Total Day Eve Night Total Day | Eve |Night| Total | Day | Eve |Night| Total | Day | Eve |Night| Total | Day | Eve | Night| Total
T&R 22 12 4 38 4 1 - 5 30 11 - 41 48 | 23 4 75 6 1] - 7 6 1] - 7 4 1] - 5
MV-22 WTI - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Desert Talon - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TOTAL 22 12 4 38 4 1 - 5 30 11 - 41 48 | 23 4 75 6 1] - 7 6 1] - 7 4 1] - 5
Aircraft R-2501N R-2501S R-2501E R-2501W Sundance MOA Bristol MOA
Type Day Eve | Night| Total Day Eve | Night| Total Day Eve Night Total Day | Eve |Night| Total | Day | Eve [Night| Total | Day | Eve | Night| Total
F/A-18C/D 613 10 - 623 | 1,302 22 - 1,324 908 14 - 922 579 | 10| - 589 ] 95 2| - 97 220 5| - 225
F/A-18E/F 32 1 - 33 69 1 - 70 48 1 - 49 31 1| - 32 5| - - 5 12| - - 12
F-5E 22 - - 22 44 - - 44 32 - - 32 20| - - 20 3] - - 3 7] - - 7
KC-130 204 11 - 215 433 23 - 456 302 15 - 317 193| 10| - 203 32 2| - 34 75 5| - 80
AV-8B 387 150 - 537 821 | 319 - 1,140 572 222 - 794 367 | 142 | - 509] 60| 23| - 83 140 | 54| - 194
AH-1 526 128 32 686 | 1,119 | 275 69 | 1,463 780 191 48 1,019 497 | 122 31 650] 83| 20 5 108 192 | 47 12 251
UH-1 215 - - 215 458 - - 458 319 - - 319 203 | - - 203 34 - - 34 79| - - 79
CH-53E 322 11 - 333 684 23 - 707 477 15 - 492 305| 10| - 315] 50 2| - 52 116 5| - 121
CH-46E 538 97 11 646 | 1,143 | 206 23| 1,372 796 143 15 954 508 | 91 10 609] 84| 15 2 101 195| 35 5 235
MV-22 WTI - - - - - - - - - - - - - - - - - - - - - - - -
Desert Talon - - - - - - - - - - - - - - - - - - - - - - - -
uAv® 97 11 64 172 206 23| 137 366 143 15 95 253 91| 10 61 162 | 15 2 10 27 35 5 23 63
TOTAL 2,956 419 107 3,482 | 6,279 | 892 | 229 | 7,400 4,377 616 158 5,151 | 2,794 | 396 | 102 | 3,292 ] 461 | 66 17 544 | 1,071 | 156 40 | 1,267
Aircraft R-2511 and Johnson Valley MOA CAX and Turtle MOA Totals
Type Day Eve | Night| Total Day Eve | Night| Total Day Eve Night Total
F/A-18C/D 794 13 - 807 101 2 - 103 4,612 78 - 4,690
F/A-18E/F 42 - - 42 5 - - 5 244 4 - 248
F-5E 26 - - 26 4 - - 4 158 - - 158
KC-130 264 14 - 278 34 2 - 36 1,537 82 - 1,619
AV-8B 502 195 - 697 64 25 - 89 2,913 1,130 - 4,043
AH-1 682 167 42 891 87 21 5 113 3,966 971 244 5,181
UH-1 280 - - 280 35 - - 35 1,623 - - 1,623
CH-53E 418 14 - 432 53 2 - 55 2,425 82 - 2,507
CH-46E 696 125 14 835 88 16 2 106 4,048 728 82 4,858
T&R - - - - - - - - 120 50 8 178
MV-22 WTI - - - - - - - - - - - -
Desert Talon - - - - - - - - - - - -
UAV® 125 14 83 222 16 2 11 29 728 82 484 1,294
TOTAL 3,829 542 139 4,510 487 70 18 575 22,374 3,207 818 26,399
Notes: (1) Unmanned Aerial Vehicle (Not Modeled)

(2) Portion of baseline ops in R-2501N and R-2501W moved to R-2511 and Johnson Valley MOA for Alternatives 1, 2, 4, 5, 6; In Alt 3 no ops are moved
(3) Portion of baseline ops in R-2501E moved to CAX and Turtle MOA for all Alternatives
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Appendix H — Noise Modeling Data

Proposed Route Operations at 29 Palms Airspace

Route
Aircraft Bristol Aerial Refueling | Bristol Aerial Refueling
Type Track 19k Track 22k Perimeter Route®® Totals
Day | Eve | Night| Total | Day | Eve | Night| Total| Day | Eve | Night| Total] Day | Eve | Night| Total
F/A-18C/D 93 2| - 95| 93 2| - 5] - - - - 186 4| - 190
F/A-18E/F 5| - - 5 5| - - 5] - - - - 10 | - - 10
F-5E - - - - - - - - - - - - - - - -
KC-130 383 | 25| - 408 383 | 25| - 408 | - - - - 766 | 50| - 816
AV-8B 63| 25| - 88| 63| 25| - 88| - - - - 126 | 50| - 176
AH-1 - - - - - - - - - - - - - - - -
UH-1 - - - - - - - - - - - - - - - -
CH-53E - - - - - - - - - - - - - - - -
CH-46E - - - - - - - - - - - - - - - -
T&R - - - - - - - - 130/ 104 35| 269 130 | 104 35 269
MV-22 WTI - - - - - - - - - - - - - - - -
Desert Talon] - - - - - - - - - - - - - - - -
uav® - R R R - R R R j - - - R i j -
TOTAL 544 | 52 - 596 | 544 | 52 - 596 | 130 | 104 35| 269] 1,218 | 208 35| 1,461

(1) Unmanned Aerial Vehicle (Not Modeled)

(2) Includes MV-22 High Light Level (HLL) and Low Light Level (LLL) Night Vision Goggle training and Tactics (TAC) sorties
(3) MV-22 operations scaled to 59 percent of MV22 West Coast Basing EIS proposed ops
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Appendix H — Noise Modeling Data

Proposed Annual MEBEX Sorties

Workup Finex TOTAL

Day Eve | Night Day | Eve | Night Day Eve | Night

Aircraft Type (0700- | (1900- | (2200- (0700-| (1900- | (2200- (0700- | (1900- | (2200-
1900) | 2200) | 0700) [ Total ] 1900) | 2200) | 0700) | Total] 1900) | 2200) | 0700) | Total
AV-8B 160 58 12 230 36 8 28 72 196 66 40 302
F/A-18C/D 208 74 16 298 82 20 62 | 164 290 94 78 462
F/IA-18E/F 10 4 - 14 4 - 4 8 14 4 4 22
F-35B* 78 28 6 112 22 6 16 44 100 34 22 156
Joint FW (e.g., 