National Aeronautics and
Space Administration

X-33 Advanced Technology Demonstrator Vehicle
Program

FINAL ENVIRONMENTAL IMPACT STATEMENT
Volume Il

Prepared by:
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

George C. Marshall Space Flight Center
Environmental Engineering and Management Office
Marshall Space Flight Center, AL 35812

and

John F. Kennedy Space Center
Environmentai Program Office
Kennedy Space Center, FL 32899

September 1997
NP-1997-09-02-MSFC



TABLE OF CONTENTS

VOLUME I
APPENDICES
A HISTORY OF THE X-PLANE PROGRAM ..o A-1
B SCOPING.....ccoiiiiritiiiiinitsr e e e sra e assne e B-1
C CONFORMITY ANALYSIS ..ottt e C-1
D X-33 FLIGHT TRACK ACTIVITY COUNTY AND GENERALIZED
COMMERCIAL/GENERAL AVIATION FLIGHT CORRIDORS.....D-1
E BIOLOGICAL ASSESSMENT FOR PROPOSED TAKEOFF AND
LANDING SITES FOR THE X-33 ADVANCED TECHNOLOGY
DEMONSTRATOR PROGRAM .....cccconiiiiiiiiiicniieee E-1
F VEGETATION AND WILDLIFE SPECIES POTENTIALLY
OCCURRING AT PROPOSED LAUNCH AND LANDING
SITES . .ottt erre et st et s sbess et aa s e e ea e ena e nae s e ae F-1
G FLIGHT SAFETY ANALYSES ..., G-1
H EXPANDED SONIC BOOM CONTOURS ..., H-1
[ SILURIAN LAKE SITE LAYOUT......ccoiiiiiiiiii e I-1
i



APPENDIX A

HISTORY OF THE X-PLANE PROGRAM



APPENDIX A

HISTORY OF THE X-PLANE PROGRAM

The U.S. X-Plane Program has evolved from being the first rocket-powered airplane to break the
sound barrier (the X-1 on October 14, 1947) and included over 30 different major research
designs, although not all were developed into flying prototypes (Hallion 1984, Miller 1988,
DFRC/EAFB 1994-A/B, and DFRC/EAFB 1995). As the program progressed, other non-
rocket-powered experimental aircraft were built and tested. These aircraft included: a range of
vertical takeoff and horizontal landing vehicles; smaller, propeller-driven reconnaissance vehicles;
and a series of unmanned missile testbeds of both single and multistage designs. Although the
program grew to include conventional propeller-driven aircraft, all designs had in common the
aspect of being highly valuable research tools for advancement of aerodynamics and astronautics.

Accomplishments of the X-Plane family have been many. The program included: (1) the first
aircraft to break the sound barrier; (2) the first aircraft to use a variable-sweep-wing in flight; (3)
the first to fly at altitudes in excess of 30,000, 60,000, and 90,000 m (100,000, 200,000 and
300,000 ft); (4) the first to use exotic alloy metals for primary structure; (5) the first to test
gimbaled jet and rocket engines; (6) the first to use jet-thrust for launch and landing; (7) the first
to fly three, four, five, and six times the speed of sound; (8) the first to test boundary-layer-
airflow control theories over an entire wing at transonic speeds; (9) the first to successfully
complete a 180 degree turn using a post-stall maneuver; and (10) the first missile to reach an
intercontinental flight range.

The majority of testing for the X-Plane family has occurred at Edwards Air Force Base (formerly
known as Muroc Army Airfield). Hosts within Edwards include the Air Force Flight Test
Center and Dryden Flight Research Center. Other sites which have served as X-Plane testing
sites include: Langley Research Center and Ames Research Center; various Government owned
ships; White Sands Missile Range, New Mexico; Wright-Patterson Air Force Base, Ohio; Cape
Canaveral Air Station, Florida; Pinecastle Air Force Base, Florida; Buffalo, New York; and the
National Aviation Facilities Experimental Center in Atlantic City, New Jersey. Edwards has
seen more X-Plane programs and test flights than any other similar facility in the U.S.

As with every research program testing prototype equipment, the X-Plane Program has not been
without technical glitches and equipment failures. Since the beginning of the program’s manned
flight operations in 1946, approximately 15 major accidents and 4 fatalities (pilots) have been
associated with manned vehicle tests. Three of these fatalities were from the X-2 Program, flown
between 1952 and 1956, and the remaining fatality happened in 1967 during an X-15 research
flight. Stringent range safety controls have resulted in no civilian property damage losses or
fatalities being reported as a result of any X-Plane Program accident. Given the overwhelming
number of test flights, the small number of accidents which resulted in loss of aircraft or life can
be considered a remarkable program achievement. Table A-1 provides key information about
each plane tested in the X-Plane series of vehicles.




Another member of the X-Plane Program would be the X-33. As a reusable spaceplane, the X-33
continues the research line developed by various components of the X-Program, such as the X-10
which tested cruise missile components; the X-12, the Atlas B missile which tested one-and-one-
half propulsion staging and obtained the first intercontinental flight distance for a U.S. missile;
the X-15 which explored the problems of space and reentry at high speeds (Mach 6) and
altitudes; the X-17 which explored high Mach effects on reentry vehicles; and the X-23A which
was the first maneuvering lifting reentry vehicle. The X-17 was a multistage rocket design which
transported various reentry vehicle configurations to very high altitudes to examine their reentry
characteristics. The X-23A was launched by a modified intercontinental ballistic missile and
utilized a “lifting body” design to glide back to earth. Information acquired from the X-23A was

instrumental in later development of the Space Shuttle.
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Section

B-1

B-2
B-2.1
B-2.2
B-2.3
B-2.4

Contents
Title Pages
Scoping Information
Draft EIS Comment Period
Public Participation Meetings
Issues/Questions/Concerns
Raised at Public Participation Meetings
Written Comments and Responses

Comments Received by Phone
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APPENDIX B-SECTION B-1
SCOPING INFORMATION

Public participation is one of the hallmarks of the National Environmental Policy Act (NEPA)
and is reflected in the Council of Environmental Quality’s (CEQ) NEPA regulations.
According to 40 CFR 1501.7: “Federal Agencies shall make diligent efforts to involve the
public in the environmental review process...” There are several clearly defined steps in public
participation, scoping being one of them.

The objective of scoping was to solicit input from the potentially affected public, agencies,
and Indian tribes on the range of alternatives to be evaluated in the Environmental Impact
Statement (EIS).

The first step of scoping was publication of the Notice of Intent (NOI) in the Federal Register
on October 7, 1996. Personnel from each proposed site and overflight state provided NASA
with a mailing list of agencies, organizations, and individuals to receive the NOI. The NOI
alerted the public of NASA’s intent to publish an EIS and announced the dates, times, and
locations of proposed scoping meetings.

The number of scoping meetings held in each state, as well as their locations, were coordinated
by NASA, based upon recommendations from local authorities and each state’s individual
needs and policies. Originally, 10 scoping meetings were announced. NEPA coordinating
agencies of the three states involved in overflight, Nevada, Idaho and Oregon, were also
contacted to determine their scoping needs and policies. Written comments were solicited.
During scoping NASA received requests from the states of Nevada and Idaho for additional
meetings and/or advertisements. Table B-1-1 contains the final and complete listing of public
scoping meetings dates, times, locations, and attendance.

In addition to public meetings, special meetings were held at the request of state and local
officials. These meetings included numerous Chamber of Commerce offices, mayors, and
other political officials, Indian Affairs offices, and Port Authorities. A listing of special
meetings is provided in Table B-1-2. No verbal concerns were offered as a result of these
meetings. All parties involved in special meetings indicated a willingness to work with the X-
33 program, a desire to support the draft comment period, and requested to view the landing
of the vehicle in their respective areas.

NASA placed announcements in local and state newspapers several times during the scoping
process. Table B-1-3 is a listing of original advertisements placed to announce scoping
meetings and solicit comments. Additional advertisements seeking input were placed in the
overflight states as shown in Table B-1-4. Other advertisements included ads placed to
announce the end of the public scoping comment period, as shown in Table B-1-5 and ads to
announce the additional meeting in Idaho Falls, Idaho, as shown in Table B-1-6.
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Public comments were encouraged by offering a variety of opportunities in which to submit
comments, including written comments sent through the postal system, e-mail, and fax, as well
as verbal comments recorded on an answering machine receiving calls at NASA’s X-33 “800™
phone number.

Public issues and concerns collected during the scoping process involved the following areas:

e public safety/risk

e hazardous materials

e exact flight path(s)

e avalanche potential from sonic booms

e sonic booms/noise impacts on wildlife and endangered/threatened species
e disruption or suspension of airport services

e diminishment or disruption of flight corridors for private aircraft

e concem over crowds of spectators in neighborhoods in proximity to landing strip
e benefit

e accessibility and visibility to launch and landing;

e impact on “Wilderness Areas”

e reliability without human on board

e avoidance of sensitive military operations

e abort scenarios and procedures

e schedule

A significant number of comments were provided that endorsed the X-33 Program.
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Location

Helena, Montana

Social Rehabilitative Service Auditorium
Sanders Avenue

Helena, MT 59601

406-444-3912

Great Falls, Montana
Great Falls High School
1900 Second Avenue, South
Great Falls, MT 59405
405-791-2167

Moses Lake, Washington

Washington State National Guard Armory
6500 32™ Avenue, N.E.

Moses Lake, WA 98837

509-766-2551

Dugway, Utah

US Army Dugway Proving Grounds
Dugway Post Theater

Dugway, UT 84022

801-831-3708

Tooele, Utah

Tooele Senior Center
59 East Vine Street
Tooele, UT 84074
801-882-2870

Salt Lake City, Utah

Quality Inn Airport

5575 West Amelia Earhart Drive
Salt Lake City, UT 84116
801-537-7020

Wendover, Nevada
Stateline Convention Center
P.O. Box 789

Wendover, NV 84083
702-664-2221

Lancaster, California

Best Western Antelope Valley Inn
44055 North Sierra Highway
Lancaster, CA 93534
805-918-4651

Table B-1-1. Scoping Meeting Information.

October 21, 1996

October 22, 1996

October 24, 1996

October 28, 1996

October 29, 1996

October 30, 1996

November 7, 1996

November 12, 1996

Time

Attendance




Table B-1-1 (Continued). Scoping Meeting Information.

Location Date Time Attendance
Ridgecrest, California November 13, 1996 7:00 p.m. 20
Carnage Inn

901 N. China Lake Blvd.
Ridgecrest, CA 93555
619-446-7910

Boron, California November 14, 1996 7:00 p.m. 20
West Boron Elementary School

12300 Del Oro

Boron, CA 93516

619-762-5430

Barstow, California November 16, 1996 7:00 p.m. 16
Holiday Inn

1511 East Main Street

Barstow, CA 92311

619-256-5673

Idaho Falls, Idaho January 23, 1997 7:00 p.m. 11
Shilo Inn

780 Lindsay Blvd.

Idaho Falls, ID 83402

208-528-2613
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Table B-1-2. Special Meeting Information.

Date

Party/Location

Time

Comments

Montana

Helena Mayor Colleen McCarthy
316 North Park

City and County Bldg.

Helena, MT 59601
406-441-7270

October 21, 1996

Great Falls Chamber of Commerce October 22, 1996
710 First Ave., North

City and County Bldg,

Great Falls, MT 59405

406-761-4434

Washington

Port of Moses Lake
Grant County Airport
7810 Andrews Street
Moses Lake, WA 98837
509-762-5363

October 24, 1996

Utah

Goshute Business Council October 28, 1996
P.O. Box 6104

Ibapah, UT 84034

801-234-1138

Idaho

Mayor of Idaho Falls
Linda Milam

308 Constitution Way
Idaho Falls, ID 83402
208-529-1235

January 23, 1997

Kiwanis Club
Quality Inn
Idaho Falls, ID 83402

January 23, 1997

5:00 p.m.

1:00 p.m.

9:00 a.m.

10:00 a.m.

10:00 a.m.

12:00 a.m.

Program Briefing

Program Briefing to Community
Leaders.

Briefing to Port Officials

Confederated Tribes of the Goshute
Reservation

Program Briefing to Town Officials

Program Presentation
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State/Location

Table B-1-3. Original Ads for X-33 Scoping Meetings.

Name of Paper

A. California (Week of November 4, 1996)

Ridgecrest

Lancaster

Boron

Barstow

Bakersfield

Edwards Air Force Base

China Lake Naval Air Weapons Station

B. Utah (Week of October 21, 1996)
Toocle

Salt Lake City

C. Nevada (Week of October 24, 1996)
Wendover

D. Montana (Week of October 14, 1996)
Helena
Great Falls

Malmstrom Air Force Base

E. Washington (Week of October 17, 1996)

Moses Lake

Ridgecrest Daily Independent (D)

Antelope Valley Press (D)
Daily News (Antelope Valley Edition) (D)

Mojave Desert News (W)
Barstow Desert Dispatch (D)
Bakerfield Californian (D)
Desert Wings (W)

Rocketeer

Tooele Transcript-Bulletin (W)
Ogden Standard-Examiner (D)
Provo Daily Herald (D)

Salt Lake City Descrt News (D)
Salt Lake Tribune (D)

Deseret News (W)

Helena Independent-Record (D)
Great Falls Tribune (D)

Base Newspaper

Columbia Basin Herald (D)

(D) = daily
(W) = weekly




Table B-1-4. Ads Seeking Input During Scoping for Overflight Areas.

State Name of Paper
A. Idaho
Boise (capital) Idaho Stateman
Idaho Falls Post Register
Lewiston (Clarkston, Washington) Lewiston Morning Tribune
Moscow (Pullman, Washington) Moscow Pullman Daily News
Pocatello Idaho State Journal
Twin Falls Twin Falls Time-News
B. Nevada
Carson City (capital) Nevada Appeal
Elko Elko Daily Free Presss
Ely Ely Daily Times
Las Vegas Las Vegas Review Journal
Las Vegas Sun
Reno Reno Gazette-Journal
Winnemucca The Humboldt Sun
C. Oregon
Portland Portland Oregonian
Ontario Daily Argus Observer
Salem (capital) Statesman-Journal
D. Washington
Walla Walla Walla Walla Union-Bulletin
Pasco, Richland, Kennewick Tri-City Herald
NOTE: All newspaper ads published the week of December 15, 1996. “
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Table B-1-5. Ads to Announce the Ending of Scoping Comment Period.

State

Name of Paper

A. California

Ridgecrest

Lancaster

Boron

Barstow
Edwards Air Force Base

China Lake Naval Air Warfare Center

B. Utah
Tooele

Salt Lake City

C. Nevada
Wendover

D. Montana

Helena
Great Falls

Malmstrom Air Force Base

E. Washington

Ridgecrest Daily Independent (D)

Antelope Valley Press (D)
Daily News (Antelope Valley Edition) (D)

Mojave Desert News (W)
The Boron Gazette (W)

Barstow Desert Dispatch (D)
Desert Wings (W)

Rocketeer

Tooele Transcript-Bulletin (W)
Ogden Standard-Examiner (D)
Provo Daily Herald (D)

Salt Lake City Desert News (D)
Salt Lake Tribune (D)

Deseret News (W)

Helena Independent-Record (D)
Great Falls Tribune (D)

Base Newspaper

Columbia Basin Herald (D)

(D) = daily
(W) = weekly

Note: Placed all newspaper ads the week of December 15, 1996.




Table B-6. Ads to Announce the Idaho Falls Scoping Meeting.

Name of Paper

Blackfoot Blackfoot News
Boise (capital) Idaho Statesman
Idaho Falls Post Register
Pocatello Idaho State Journal




APPENDIX B - SECTION B-2

DRAFT EIS COMMENT PERIOD

B-15



APPENDIX B - SECTION B-2.1

Public Participation Meetings




Appendix B-Section B-2.1
Public Participation Meetings

Public participation is one of the hallmarks of NEPA and is reflected in CEQ’s NEPA
regulations. According to 40 CFR 1501.7, “Federal Agencies shall make diligent efforts to
involve the public in the environmental review process...” There are several clearly defined
options in public participation, public meetings being one of them.

The objectives of public participation meetings were to provide information to potentially
affected public, agencies, and Indian tribes on the alternatives evaluated and environmental
impacts discussed in the Draft EIS and to receive input.

Following scoping, the next public step of this process was publication of the Notice of
Availability (NOA) of the Draft EIS in the Federal Register on July 3, 1997. The Draft EIS
and Executive Summary were distributed to the mailing list shown in Section 9.0 for comment
and review. Personnel from each proposed site and overflight state provided NASA with a
mailing list of agencies, organizations, and individuals to receive the Draft EIS. The NOA
along with numerous local advertisements alerted the public to the availability of NASA’s
Draft EIS and announced the dates, times, and locations of proposed meetings.

The number of meetings held in each state, as well as their locations, were coordinated by
NASA, based upon recommendations from local authorities and each state’s individual needs
and policies. Eleven meetings were announced by advertisements placed in state and local
newspapers. Table B-2-1 contains the final and complete listing of meetings dates, times,
locations, and attendance. Sign-in sheets for each meeting can be viewed in chronological
order in Table B-2-2.

In addition to public meetings, special meetings were held at the request of state and local
officials. These meetings included political officials, Indian Tribal Officials, and Bureau of
Land Management officials. A listing of special meetings is provided in Table B-2-3. No
verbal concerns were offered as a result of these meetings. All parties expressed appreciation
for the information provided in the Draft EIS and a desire to continue working with the X-33
Program.

NASA placed announcements in local and state newspapers to announce the public
participation meetings, with their dates, times and locations, and to solicit comments to the
Draft EIS. Table B-2-4 is a listing of advertisements placed to announce meetings and solicit
comments.

Public comments were encouraged by offering a variety of opportunities in which to submit
comments, including written comments sent through the postal system, e-mail, and fax, as well

B-19




Table B-2-1, Appendix B-Section B-2
Public Meeting Information

Location Date
Moses Lake, Washington 7 Jul 97

Washington State National Guard Armory
6500 32nd Avenue, NE

Moses Lake, WA 98837

509-766-2551

Great Falls, Montana 8 Jul 97

Great Falls High School

1900 Second Ave, South
Great Falls, MT 59405

406-791-2167

Helena, Montana 9 Jult 97

Social Rehabilitative Services Auditorium
Sanders Avenue

Helena, MT 59601

406-444-3912

Idaho Falls, Idaho 10 Jul 97

University of Idaho/Idaho State University
1776 Science Center Drive

Idaho Falls, ID 83402

208-526-9637

Dugway, Utah 14 Jul 97

US Army Dugway Proving Ground

Old Post Headquarters

Bldg. 5450/Command Conference Room
Dugway, UT 84022

801-522-5402

Time

7:00 P.M.

6:00 P.M.

7:00 P.M.

7:00 P.M.

7:00 P.M.

Attendance

34

53

36

16
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Salt Lake City, Utah

Salt Lake City Public Library
Main Library Lecture Hall

209 East 500 South

Salt Lake City, UT 84111

801-524-8200
Tooele, Utah

Tooele Senior Center
59 East Vine Street
Tooele, UT 84074
801-882-2870

Lancaster, California

Lancaster High School
44701 32nd Street West
Lancaster, CA 93536
805-726-7649

Boron, California

Boron High School
26831 Prospect Street
Boron, CA 93516
760-762-5121

Ridgecrest, California

Burroughs High School
500 East French Street.
Ridgecrest, CA 93555
760-375-4476

Baker, California

Baker Senior Citizens Center

73730 Baker Blvd.
Baker, CA 92309
760-733-4402

15 Jul 97

16 Jul 97

21 Jul 97

22 Jul 97

23 Jul 97

24 Jul 97

6:00 P.M.

7:00 P.M.

7:00 P.M.

7:00 P.M.

7:00 P.M.

7:00 P.M.

35

12

50

20

12

25
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Table B-2-2, Appendix B-2

PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM

DRAFT ENVIRONMENTAL IMPACT STATEMENT
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PUBLIC MEETING FOR THE
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT
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Location/Party

Utah

Ibapah, UT/
Shoshone Tribal Leaders and
Reservation area residents

Salt Lake City, UT/
Senator Bennett’s Staff

California

BLM Office

BLM & Ft. Irwin Personnel
Barstow Office

150 Coolwater Lane
Barstow, CA 92311

Table B-2-3, Appendix B-Section B-2

Special Meeting Information

Date

15 Jul 97

16 Jul 97

24 Jul 97

Time

10:00 A.M.

7:00 AM.

10:00 AM.

Comments

Meeting with
Confederated Band of
the Te-Moak Tribes of
Shoshone Indians of
Nevada

Program Briefing

Program Briefing

B-52




State

WA

MT
MT
MT

ID
ID

UT
UT
UT
UT
UT

CA
CA
CA
CA
CA
CA
CA

CA
CA

Table B-2-4, Appendix B-Section B-2

Ads Placed for X-33 Public Meeting Announcement

City
Moses Lake

Great Falls
Great Falls
Helena

Idaho Falls
Pocatello

Ogden

Provo

Salt Lake City
Salt Lake City
Tooele

Ridgecrest
Ridgecrest
Rudgecrest
Palmdale
Palmdale
Mojave
Barstow

Bakersfield
Lancaster

Newspaper Name
Columbia Basin Herald

Great Falls Tribune
Malmstrom AFB Paper
Helena Independent Record

Post Register
Idaho State Journal

Ogden Standard Examiner
Provo Daily Herald

Salt Lake City Desert News
Salt Lake City Tribune
Tooele Transcript Bulletin

Rocketeer

Ridgecrest Daily Independent
Ridgecrest Daily Independent
Antelope Valley Press

Daily News

Mojave Desert News
Barstow Desert Dispatch/
Barstow Daily Press
Bakersfield Californian
Desert Wings/Aerotech News

Run Date

6/30/97

6/30/97
7/3/97
6/30/97

6/30/97
6/30/97

7/7/97
7/1/97
7/1/97
771197
7/8/97

7/10/97
7/14/97
7/17/97
7/15/97
7/15/97
7/17/97
1717197

7/17/97
7/18/97
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APPENDIX B - SECTION B-2.2

ISSUES/QUESTIONS/CONCERNS
RAISED DURING PUBLIC MEETINGS
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Appendix B-Section B-2.2
Issues/Questions/Concerns
Raised During the Public Participation Meetings

All public participation meetings were documented using a court reporter. Official transcripts are
on file at Code AEO1, Environmental Engineering and Management Office, Marshall Space Flight
Center, AL 35812. All comments and questions regardless of relationship to NEPA are included.
Questions, comments, issues, and responses given during the meetings are summarized in Table
B-2-5.

Comments and answers are near verbatum from transcripts except for information in brackets,
which is provided for further clarification of answers. All comments and questions regardless of
relationship to NEPA are included. The questions are organized in the following categories:

¢ Environmental Impact Statement

e Benefits of the X-33 Program

e Costs

e Damage Claims

e Economic Impacts/Employment Opportunities

e Flight and Lan ding Operations, and Vehicle Designs
e Follow-On RLV Program

e Missions/Goals/Future Plans

e Public Safety and Risk/Flight Termination and Vehicle Failures/Contingency Planning
e Public Viewing

¢ Road Closures

e Site Selection

e Sonic Booms

e Stratospheric Ozone

e Wildlife/Vegetation Impacts

e Other

Responses given are near verbatim except for bracketed information. Information in brackets is
clarification of responses given in public meetings. At each of the public meetings the panel
consisted of the following speakers:

1. Dr. Rebecca McCaleb, NASA/MSFC, Director, Environmental Engineering and Management
2. Mr. Gene Austin, NASA/MSFC, X-33 Program Manager

3. Mr. Dave Urie, Consultant to Lockheed Martin Skunk Works, Senior Aeronautical Engineer

4. Mr. Darren Reed, NASA/MSFC Aerospace Engineer/Acoustics Expert

B-57




I

0] A[|B30] PasILIdAPE pUE 215130y |E19po4 o)
ut paysiiqnd st JON 341 ‘9661 ‘¢ 13q0150 uo
paystiqnd sem o1ym ‘S tre asedard o1 Jusjuy
Jo vonoN (1) :uoneredasd g1 uunp paonpoid
X 31 SIUSUMDOP UNUM INOJ :qIJEDIW I

(31NPaYIS SIF Y3 SI 1BYM

“UOIJEURIOJUT 3U) JARY 3
‘JBY) J)EPOWILIODIE UL IM 'SI X :QI[BIIN “Id

‘11 39S 0] pIey S,)t pue ‘duly) sjoym

24} J0U “BIB SIY UI POISOIAUL W[ ‘AISNOIAGD
ispaads ‘ajyoud ‘suoneas|d jie1ap asow Suimoys
‘qred apy3 a3y ‘W T1y oy Jo sajiw Og | 1€ A1 138
o1 91qrssod aq 1 pinop, “euruoq Jo ued sip ssoioe
saurod yied 1yS1y Y1 239yMm 39S 0) IMIYIP S1 11

‘SIT YeIp ) Ul $)IQIYX3 24 UO J[EIS Y] JO ISNBIIY

*SI9 £ X/0UWA3/A0 BSRUDJSUIOWID//-dNY
ssaIppe

19WdU] Wouj 191ndwod ok o 11 peojumop

10 JU2WINJOP aY1 MAIA (3) JO/PUR (6$T8-TYS
{507} 01 xe) (p) ‘7185 € BUIBB]Y '191U3D) 1YBI[4
oedg [[eysieiN ‘[0FV 30D I'B/DJSI/VSVYN
‘QAABIIN "D 839993Y I 01 UM

(9) *rofieseurapsWIBSIICCY 0) 1ELl-3 (Q) '8L90

B-58

AsusBunuo) ssainjieg J[do1y2A pue uonewtuna] s Hsry pue A13jeg dlqnd e

wowdelg Pedw| [BudawWUCIAUT

:sau0daes uimojoy
3y ut paziuedio re sUONSIND Y] "MO}2q PIZLIBUINS I8 UIIDUOD JO SINSSI PUB SUCNSINY) "BlLLIOJI[E) ‘Iaxeg pue ‘1s21003pry ‘uociog “4seour’| pus ‘yei(] 213001 pus ‘Al )T I[8S ‘punoin
8uiaolg Aem3ng ‘oyep] ‘s[jed Oqep] ‘EULIUOR ‘BUJI[] PUE S|[e 18I0 UOITUIYSBAY ‘Oq8T] SISO 830110 BUImo[[0) A Ut ‘L661 ‘bT AIn[ YBnoiqy £ A[nf wioy pay 2sam sFunasw dqng

w0 -££8-008-1 2uoyd (e) :S1g 2 Jo Adod & ureiqo
a X 01 SAem JO JoquINU B 18 319y | :QIEIIN “Ad {SIT 2y jo Adod e ureiqo auo saop Moy 1
w INTWALVLS LOVJAIL TVINTFIANOUIANT
2
=~ 8e
- £ =5
2 m.u £ | YTMSNY INIWWOD/NOILSAND Zh=]
A"Mu - 53 W o |lo ® | 2 (@]
E g 2 | EE B 2B [S o Z
o m W & HEEE m. w k=
NOLONIHSYM. | VNYANOW | onva] HYL() YINHOJITVD
FET Yo ) SUEB|d 24MINJ/S|BON)/SUOISSIN o
sioedwy uoueiaBaasajpitm o wresBoig ATY UQ-mOj0f e
suozQ sudydsoieng e uBisaqg 3[91yaA pue ‘suoneradQ Buipuey pue Y3 e
swoog JU0g e soipunioddQ uswifojdwgssioedw) suuouodsy e
UOUIIIS UG sung|) Afeweq o
52050} PBOY o S1S0D) e
Buimatp oiqng e weiSoid ¢¢-X M jo siyouag o
Sutuueyg




Table B-2-5

[4

ursn Jd1ydA o3 pjinq 9&:;2 J0U Aq ‘ajunys
ay) a1epdn 01 Juiaey 10u £q JusuwnaAod

oy ‘papuaiut peojAed o Jo AIOATIOp

10§ 21m3ons ssasoud 2y pue aseyd puodas

ay1 jo 3uroueutj 31eand 1e aawe £jorqnd pinom
Aoy moy pue weidold ¢¢-X oy 10 esodoxd
s> yna papasdold pue seySnoq [jduuogIn
PUE ‘]]2MY20Y ‘BRI PIIYAD0T] Yilm

...Eumﬂﬁz.a 10j Ajduiis ywuaunsaaur o1qnd

B OpEW M ARy ‘pud 2y 18 3yoid Anbo oyp jo Aue
198 1,uop am J1 ey ut 28ueyd Aue ussq a1y sey{
*2IJUDA [BIIUILOD I} SB SA20sIEYM 11jo1d oY)

Jo suou 398 *arjqnd oy ‘om ‘popaoddns osje wesdosd
Iel§ 2IMUa A Yl 198} ul ‘jring “uddiad g1 axel

0} Sem 101081140 3y ] "AI[IQRIA dY) delSUOWIP

0} 192fo1d s1y) JO ¥su1 3y Jo Juadiad g oxe)

X 1 9SBYd YBnOIu) Judm am UIYA sunsay “a\ 03 sex o1jgnd o1 1eY) sem Auowysay jeutBuoayy | ¢
IAVIODO0Ud ££-X HHL 40 SLIAANTY
Em:; UALWDNE)S
2191dwod a1 S0P JBYAL ‘S[IRISP JO POO]) 3Y) WOolj
passaidun aq 01 sey su() “Sunsaw 1se) uoneudsaxd
X ‘spunod 9414 :qaBYIIA A 1nok soquiowas | ‘a1ay Suraq 1oy wede noA yuey | | ¢

*SUOTIBI[NSUOD pue Suousanb

mo 0} ssauaaisuodsar s, 3u0£3942 Jusun|durod |
"PAAIaNNI [[OM AJ[BSIDAIUN US3Q SBY Y pue Aouade
oY1 10j 193fo0xd 18213 © 5,11 “3uiFus|eyd sem )]

K]

[eut ] Y1 I13ye sAep (¢ UBY) I2UUOS OU PINSSt

3q [jim JOY Y] "dAnEW)[E UISOYD 3Y) JO
$9OUINDISUOI [BIUDWIUOIIAUD SZIWIUTW 1O JuIAdId
0} SuUONdEe uoNEBSUIW SHPN[UI J] UOISIIIP Y1
10} ojeuonies oy pue A>udde oy Aq sperl UOISIOIP
Y sudumIop (QOY) uoIs1oa( Jo pIoddy

alp “ise| puy (¢} '£661 19q0I0Q Ul pased|dl

2q 0} pa{NPayYds ST S [eut] Y] "malaal SI9
eI 241 duunp s215Ud3e [BIUSUNLIAOL) JOYI0
pue orjqnd o W0LJ PIAISI2I SJUDUTUOD SIIMSUE
pue S[3 Yeiq A1 puokaq paambai se sasAeue
[2IUDWUOIIAUS [BUOTHPPE SIPN|dUL I [BUL]
3y (g) 661 sung ui paysiiqnd sem S1g yeid
oy -ssd9304d Jurdoas ayy Suunp payse srqnd
Y1 11y sansst pue Juuspisuos st Koudfe o
SIANBWSI{E JO SIsA|eUe [BIUSUILUONAUS SIPN{IUY
SI9 Yeq 241 () ‘uonde ue Junejdwauod

SI JudWWAAGK) dY) 1By d1iqnd sy uLojul

*3ABY NOK Jey) 3|NPaYIs
anssardde Ajowonxa ue ax1] SWHIS SIY] ‘duo
a81e| © ‘syiuow 47 pue 81 USIMIAQ St ST [BULION

£

(7 W 0]

= = 24

W m m W HAMSNY .—.ZHZEOU\ZO_me:O 2 =

g | S n e Ww am a m g m mo

E 5|2 | 2ERIZ[CIE|AE 52
NOLDONIHSVA VYNVINOIA OoHvaj HVYL(} YINYOIITY)D

R

B-59



Table B-2-5

¢

|EOUN3JEULEY] BUIOP SIE DM, dMNYS 3y

uo A 013J8s 3q 01 pey Ao 18Y) Seam Juswannbaa
S, VSVYN 'Aem umo nay Suided pourers

Kay uay; ‘sjqeiyaud aq pInod Koy pasatiaq

Kay 31 10 ‘aiqeaygoad a19m sanbiuyoa) aso

31 'sonbruydd) dojaasp pue dn 08 o) sausnput
mojje 03 3ay) sy aay oaed o ‘wreiSoad

adA) [eyuawuadxa ue ur anyg 20edg 3y uo

Ay 01 satnsnpul jo Jaquuinu Kue 10§ sanunuoddo
pazago sey VSN ‘Bunesado uaaq seq

‘a1mgny oy ut 3urdureuy aeaud sy 1noqe

POIORILOD SBY VSV N OYM JO 3 PINOM SIINJUIA
ateand ay oym Ul PaIsalaqul Wi, ] ;IpIs [BI1OUNU0D
ayy 1 Suryoof 10u “yoeq Fumdd sjedionue

9M PINOD UONIBULIOJUL DU JO PUTY 1RYM

wresBoig amnyg 2oedg sy dUIG tunsny AN ‘uonesojdxs pue d210wWOd o pouonudw oA | ¢
$998 oM [im Ajjeo1yToRdS
1B8YM ‘SpIom 1ayio u] jumop Jured sijiq suoyd o
‘ATerdnjauaq © aq ppnom ssa3se adeds ySnony ut jyauaq *otqnd ay; ‘am op 10 ‘sajer) |ig (SIS0
a[qe|reae dpew a1e jey) porueld Joj axe) mou nok | peojfed ut uonsnpal 1YL WO SIYIUIQ OYM ‘(eI m
18U} SI0IAI0S ) JO Aue pue ‘Sumsedao) Jayieom uoneiay 03 uipiodde sandiy) punod e 901§
Jo ‘suonegatunwwiod o sosn 3y nok ‘Juowwoaod | o1 punod & (0 5§ wous aoeds owu speojLed Jumnd
O3 ‘J1JOUAQ PINOM YSYN UNSAY “AJA] | JO $ISOD INO SIONPII PUE PIEMIO) S903 JB)S JIMUSA J | 9

‘waishs

younej aannadwod e oaey 03 spasu Aunod ay
-aseds ojur Sumyad o 1505 ayy £q yoeq pray dureq
21,431 1nq ‘voisojdxa dtjjaies uoNEIUNWIOD

© Sutaey Kjjeas jo 8134 ayy uo 21, A5y} Jey) way
woyy Aj3uons AIda preay uwipjor) I “1edk suy
121483 S19PE3] ANSNPUI AI[]91BS SUOHEIIUNWWIOD
01 pay[e1 9p 'I1SIX2 AJJUdLIND J0U Op 1BY)
santunuoddo jo sSejueape axe) pue 1no Yaeas o)
3]qe 2q pinom a1y 3uiad Jo 1502 Y1 JO osNEBIDq
sseds ut ssautsnq Jurop wo1y paUIENSUOd MO
a1e oym Anunod sup ut sinsudsdanua s jysuaq
Arepuodss v ‘speojded 1no 10j sis0d young|

1amo) Apuedyiudis 103 o) ajqe Jutaq Aq uoniw
006$ punose uresdord ¢¢-x o1 Jo wWBUNSIAUL
N0 UO WNJAI [BIJUBISGNS B IABY P[NOM IM

Nq ‘INUIAI XBI I ueyl JOYI0 “Tey JO Ino sigoad
a3y} aye1 A[SNOIAQO 10U O 94\ “JUIUNSIAUL JI3Y)
Uo WIMDI [BNURISQNS ® 3A19331 0) Kjunpoddo

ue Juraey ui 3nsas uay; pgnom ‘spury signd

g
w —
8 mv =
2 T jas) =g m_ QW m 1734 3 123 m.
3 [®]
E B2 | zER|E|o|B|iE B
NOLONIHSYAA | VNYINO | oHvd] HVL() YINSO4IIV)

HAMSNY

INTWWOD/NOILLSINO

# INIWIWOD
/NOILSANO

B-60



Table B-2-5

‘wergoxd

W31y oy se [jam se aseyd uonensuowdp

153) punoid a1 (10Q SI9A0D 1] "SUONBNSUOWIP
ABo[otyad) Jerg 2IMUI A JO ATY HOS SB |[9M SB
‘wesdord 159 s pue J[IIY3A £E-X Y3 SIPjOE
uolllq 1°1$ ay] "siauned se Junjzom aq [jim
am ‘Bunsay pue Buusaudus yioq ‘wrerdoid aq
Jo syuawaja ay) jo awos Jutonpoid w1 panjoawn st
wourwaAod Y], ssauned Ansnput oy £q sutoq
3q [ unwaao Jo ad£) Auy "uolfjiw gOg§ 1940
3N B 18 Paxy SI JUSUNSIAUT §,1UdUIWLIAA0S 3y |
"UILRA] POAYND0T Yia 1owddsFe saneiadood
MO UT 3SNE[D JUSUMSIAUL POXY B JABY 4

‘spunj S Jo SIBJ[Op UOK[IW 0p¢§ A[a1eunxordde
‘1661 104 'weiSoid sy1 Jo aseyd sty 10§ (uorjjnu
2128) urpuny Ansnput jusdsisd g pue (uotjiu
1168) Suipuny jusanuaaod jussiad 7§ inoqe

Jo ajes e e sudsuued Ansnput ino pue YSYN
U33Mm13q paleys ST Yaym ‘uot]liq ¢[°1§ AjySnos
st weidasd ¢e-X ay Jo 1509 Y cunsny "Iy

GUOHITUW 66LS

1S9AUI [[Im suoKedXer a4 pUe UOT[JIME 7] TS 1S3AUI
[1IA\ SI019B11U0D 1310 311 pUE UIUR]N P30T
210ym wayed Buipuny 3y UO [{US am oIV ‘[eLUNOf
12318 J[EM PUB £[{9dp\ UONBIAY Ul PRI [ sBuIy)
pue ‘I o) ‘Auoumsa) Inok uroy) Siyy parpnis |

se dn oured yeq suonsanb [e5243s daey | '949 s,[|nq
e ut Burat] yum passardurt £42A0 10U U] 1Ryl Yiim
passasduit a[iypn ‘ySnosoys A[snotaqo sem §1g sy,

ALY

uo 133pnq paraaford i st 1eyp (Kouow aeaud

ST 4onuw moy pue Aouow JudwwdA03 st yanw
MOH (€E€-X Y1 JO 1503 Y] UO JUSWWOI NOK P[noD)

6

SLSOD

‘oK Yuey] UpSNVY ‘I

*S30e[d J3Y10 [[8 PUE UOOA oY) PUE SIEJN O3 9]d0od
puas ued am os ‘suodaoeds ‘ucsog Jo Ajununuod
3l 01 SHJausq swos Fuuq (s g€-X ‘AlnjadoH

"a0eds 0] SSa238 JO 1500 Y} AQ PATWIf 3q |[IM
s19npoid JO IoquINU ¥ “USAUP 1509 34 03 Sulod
[1us a1, A5 ing s1onpouad asay Jo awos Jo
uondnposd 10y Kunuoddo ayy sn aa13 o) urod
st uonelg aseds ay] “aseyd juejd sopnd ayy

JO 3wos pue 3qnh) 1591 3 sn 2ae3 amnys aoedg
ay] -wonanpoid uay) pue ‘aseyd yuejd yoqid

a “oseyd aqmi 1591 ay1 saey nok “ponpoad mau

e 3urdojaaap 3o ss0201d teard4) e ySnoxy of nok
J1 “19mod Jejos pue ‘sa13ojou39) uoRERIIUMUWILLIDD
quawiuonaus Kiaeld-suo e ui paonpord

9Q JOUUED Je1p S[BLISTEW Ul YAIRIsal ‘Yoreasal

]
3

BRRH
:|

ZE

0L

nQ
Ay ap7ims

o

£l

NOLDNIHSY A\

YNVINOW

OHVa]

HVI()

YINHOIITYD)

YAMSNY

INTFWIWOD/NOILSAND

# INIIWWOD
/NOLLSANO

B-61



S

3UO A|[RNUISSI Y)Im Ansnput Aq uonisod

1nejap e 1dasde 03 ySyN Joj Awnuoddo

ue aptacud pjnom uonenyis uoneaIuL?)

‘pred aq

Ued S2uo)safItl Juanbasqns Aue a10jaq pares)d aq
0] SEY U0IS3[IL 1S41] 1By ‘duosdfru Juanbasqns
31 P3229NS pue peaye 03 pue auojsait

e ssyur A3t J1 -ssuanbos jo ino pied aq ued
sauosafiw op ‘a1e) pred 128 Koy ‘ajeq are Ko J1
‘Ajrea pred 158 Koy ‘Aues paystjdwodoe ase Ko
J1 poysidwiodoe are souoisa[Tw otp uaym Aed om
pue ‘wesBoid 343 noySnomy: ssuoisaTul 138 daey
I\ JUSWUONAUS }503 PIEpUElS oY) 01 Jutpiodae
1ou ‘own 01 Surpiodae jou paysijduiodse

310 0) 3UIP10dIE SpUNY JUAWILIIA0S

a3 jo no wed Ansnpur a1 Ked am ‘wesSord
£€-X 941 104 "UOHBUILL) JOJ I} U} asnepd Jud1ad
1 e sey wesSoid pe-x 1wanma oy *n jo 1dadse
2IMmuadA ssauisng a1 1noyim ‘uresdoird pg-y

(70} UB 3pNIOUT 0] MOU 1921109 19PUN JIB SPUTY ISOY}
Q JO 1opUrBLISI 3Y [, SIOLAIIS YOrBasaI [BaS0jouyd9)
& 3y} 0} 3p2IYdA TRjUdWILIAdXI UB Ing ‘IOMOA
o [1DJOWWIOD B 0] J3UUTUIIOJ B 10U SOW0 p¢-X
= ayy a1aym udwainooud Jeredas e oyui ind uayy
« 219 184) WOY S[BNPISAI Y |, "SPUNY JO Junoure
) [BWiur € sem 31 05 “wesdord pg-x 9y out
sqauow 9 1940 31| © 13ye wresSoid sy jo 1o

payaeq Aoy “a105asa ‘wrerBoud pg-x oy Jo pud Jupne o) Jo a3reys ui st oym puy jAsuow

3y y3neIy 2nUNUOI 01 UOISIIIP SSIUISNG [qelA wowwaAod yim Ksuout jajjered Suipuads unrep

B 10U SEM 1 PIPI23P A3( | "UOISIIIP SSITIsnq P3aP007] st ‘sprom tayio uf juresSosd ¢¢-x Yy

v sem ey ‘uoneiodio) sadudpdg [BIIGIO ur uaddey 3, uom SIl 1B} SABY SM [{IM DDUBINSSE

PUE [|2M)20Y I0q ‘SO3MOS3I UMO JI1aYy) JO Juads 1Y “1uads sem Asuowr 1035BU0D OU Inq Wads

Sea 1B uBY) 2JOW 11q pood € pue weey Ausnput | sem ASuows diqnd Sy I3)E POUOPUEQE SEM “3SIMANI[

3y Aq juads a19m spuny anqnd jo uoljjiw 'SISeq pareys e uo popury sem yaym ‘werdaid

X 8§ "¥E-X 91 U0 AJLIB}o W 10T [upsRY A | pe-X 41 JE) K9 m UONBIAY § AIn( 33 Ul pea |

B-62

‘werdosd ay) Jo aseyd 1xau oy
Jo1a313d Q| 93ueUl [[1M SUOHMNSUT [EIDURULY
aieaud pue Ansnpus 1eyqy paredionue st 1|

-

0

ae

. 2 5

= 2 22
2 - m | E Z W YIMSNY INIWINOD/NOLLSANO mm

o | m nE Py -
E |5l mmwm@mwm 32
NOLONIHSY A YNVINO OHvajl Hv1i] VINYOAIIV])




Table B-2-5

9

20UIS 1B PIUTULDIIP dM ‘AJDJES pUe SSIIANINY}D
1503 poaoidde Juiasiyoe 03 saaneWANjE A1) 1B
Bun{oo) £661 Ui PIp oM Aprs Y] upsny A

SIMNYQG 2edg HUSLIND oﬁgﬁmvos_
Kauow oy Judds saey YSYN 1,UPIN0d ‘11g

IMUB A pue {£-X 24) uo Asuow Sutpusds jo pesjsuj

¢l

"o/ SE [€03 [GUONIEU JEY)

aAa1yde sn djay o1 WSIUBYIW SIp Juisn a1,om
puE ‘A11SnpUl 0} JUIUNLIA0E I} WOlJ WAnsAs
uoteuodsuen e Joj uonisuen e ysidurodse

01 8u1dn a1,9m ‘ased s1y1 uf “diyssouwred

® ysi[dwodde 0) MOU Op IM 1By} WSIUBYOIW
[EMIDBLUOI A1 SARY JOU PIP 4 ‘wesdod
ojjody ay) Sutng -anyonns uswsSeuew
werdoid yua1s]yip Apsea e st S1y1 Ing “spoydw
Fu)$05 [e3t10)SIY poYdIeasas suosdwos
Anisnput om1 15(10 ) pur UnIB PIIYP[I0T
5INS UL, ] "Y10q PIISOD 3A I (MNISNY A

¢sureadoud ysed

woyy sped Sursn ur sGuiaes 1505 Aue uaas nok saey

4

JUDTNSIAUL DY) UO WIS pURId

B 2ABY 198] Ul [[I4 94 ‘g¢-X JO 1udwdojoaop
ay1 jo wred a1 puny o1 Suraey Ajuo yum

4101595 a1eaud ayy o1 pauouisuen wesdoud sy
Bunjad ug jnyssadons are am Ji 0§ ‘wersolg Je1g
2mMuaA 21 Jo Juawdojaadp 3 puny 0) Auous
ay1 dn Ind 03 aaey A3 ) uop S13ARdYR) 3y A
01 Aepo) sn $1503 11 1By Jo 1uadtad pg AJySnos
‘sBuiaes o|qezs A1aa € 3q [im joid ajqeuoseas
€ Yew 0) ANsnput Juimoj[e udAd ‘'YSYN
0111J2u3q 3Y) 153foud ap ‘uMop swod pjnom
51509 3 U3 ‘A nok awn K13A3 3[31Y3A mau

£ AJras 0] Sutaey Ajjenuassa ydiyy 1343 310J5q
MO UIYY }53343 pire Way jquuasse pue 13tq1a80)
[1e wayy Jutzq pue W1y K134 UdMIQ sued
2In2EjnUEW 0) 3ABY Jou pip nok pue ‘punoid
ay) 0) swimas pue adeds vy s203 pue punosd

3y saaea] 18y aweyse 3[3uts e aaey nok Ji ey
10B) 93 WOLJ SAUI0D 11U |82 DY | :uUmSRY “JA]

(KBojouyday mou 3y Suisn us ‘a1 $11 Jo 351003 31
1340 10 ‘Kjjenuue Ksuow o 99eyuasiad jo pury 1eym

Buiaes uo weyd nok ‘saxe; 11 SIY31y Jo Joquinu Yy
pue urds aj1] §,aunys 20edg aY) 35102 A JAA0

‘SWIISAS

udwAIN30Id JuswwaA0d [estdAs jo suuay

U1 UOITEUTULIS) D]GRIOAR] AIDA ST Ydiym ‘dpewl oq
01 9AeY pinom ey 1uawAed suoisopiw Sututewds

YT IO

S[red 121

BRH

—

£k
@

1
&) oxeT IES

el gl

NOLONIHSY A

VNVINOI

onvaj

KVL()

vINYO4ITV)

YIMSNY

INAWINOD/NOILLSAND

# INAWINOD
/NOLLSINO

B-63




Table B-2-5

L

3yl UIYA UL JWOD JBY) SWIB|I AUE 31EN[BAD
pue 1n0 08 0) WEI) B IABY |[Im 4y "UONDIS
1893] ano yBnouy $303 1] “[unrepy pasipido]
193f01d ay) jo Aujiqisuodsas ay are safewep
DY L 'AWn A1 1B SUOHIPUOD Ui MOUY am JBY)
os Juijopour INO UOP SABM|E JABY SN ‘YIOM
30 2dA1 sy gaim 311 Jo 1oB) B SI—SUONRIQIA
—3SI0U 1B} MOUX DA\ :qIJBDIW "4Q

S1Y) 1noqe playsuey

01 1M 01 pBY 313y A3{|BA 3f) UL SN JO [[V "99¢6] Ut
11ing pey [ Yarym auwroy Aw 1e 3[qnosl pareadas pey
osje [ “Sunyes| pue usyoiq A|paieadal atam [[ew ay;
12 s3ut)150 953y 1Y Yum s,09, Y1 ut 3gnoxn jo
10] B PBY 340 ({PI3Y3207] 10 VSYN ‘Yea1q At usym
smopuim pue s3uij1as oy 105 Ked 0y Juiod st oym

bl

SIIVTID ADVINVA

"Pl1om dIp JO 1531 oY1 Jutddolj-ded| Ajjenuassa
Ppue ANUNOd SIY] Ul JABY IM IAII[Iq oM

18y sarfojouyda) jo s8uueape Sunyer jo soneur e
SEM 1[ 1SOD JaMO] 3]111] B pue A13Jes isnfjou sem
11 0§ "$1B3A T 1SB] A1 JOAO PAIuauadXd SARY am
181} 12)TeW 150] 1BY) JO Yonm 31n)dexds pue sajel
youne| aaunaduwiods 131jo pnod am Jey) os wAsAs
youney jo ad4; 1505 19m0] yonw € 0} 193 01
Anpiqedes (eatdojouysar sarerg paiun ay Suisn
snohru 1210 ay) Sosj-deap o) sem tod yeip e
1sruy; ano og "uowisod Jey) uredal o1 aseds oyut
saI[J9es Youne| 0} d|qe Sutaq W1 93ejuespe 303
£ Jo 43noua sn 3a13 01 readde jou pip wansks
1wa1md 1o Jutaoldwit jo yoeosdde s pue
‘suouBu Jaq0 Jo Anjiqedes youne| Jo SULId) ut
103IRW PlIoM O J0 Ju3duad ¢/ INOQE ISOf 3A aM
1841 198} ay3 AqQ UdALIP SEM Jey) JO 1adse Loiouy

Aimiqedes

11q10-03-3Fe15-2(3uts 01 Bumad jo uondo

o3 ansind am 1B PIPUIUIUIOIIT OM ‘II0JAIIY |
‘11q10 0) mna8 o1 yseoidde 1505 13m0 Yanw

B SB |[aMm SE 1110 Yoe31 0} Yoroxdde 1s95es oy3
10q sn aaed 11q10-01-23ms-a3[3uis ayy panalaq
3 ‘PunoId oyl 01 yoeq 103 9m U0 IIANYIA
311 S[quUasseal 0] JUIABY PUE SHUB PUR SINSO0Q
193201 pijos padess jo uswarmbas oy Juiaowas
11q10-01-23e)5-3]3u1s € 03 08 pInod IM JBY)
‘31qEj1BAR 0q O] P3WIIP 313M $3130]0UYD3} 3}

T S/ON

S 720D

PRIH

e

& O

nQ
Ay ayeqies

3
g8

DYRg
1591308pry

NOLONIHSVYAA

YNVINOW

OHVQ]

avin

VINMO4ITYD

YIMSNY

LNAWWOD/NOILSINO

# INIAIWINOD
/NOLLSAND

B-64



Table B-2-5

8

oym 2|dood dwos ore 313 ] "SIANIOM [820] AQ
2UOP 5q [[!M IS YOUNE[ I JO UOLIINNSTOD I
‘ApSse] "unixiw € 3q {[IM DI9Y ] SUPSAY AN

{11m SUOP 2q 31 [[1A4 IO }I0M UOLINOSUOD I Op
o1 ut 3ulwod aq Jauuosiad 21e1s-J0-1N0 |[IM ‘spIom
19Y10 U] ;U0p udaq Apnis 13ediul 91LUI0U0II Ue SBH

91

SHILINNLYO0ddO INTWAOTdNA/SLIVAINI JINONODE

‘AJ M 3WI Y3 JO PEIYE [|oMm

P3A10S31 3q [[14 1] 'VSVN 10 UNIRJY P3dL207]
1€ 5,1 13)aYM INSST UUHBOYIUWIPUL 31 Y1im
[€ap |11+ $S248u0]) 210424 |11q 9y | diyssauped €
0Jul PALIIUD IABY I, "ANSNPUL PUB JWIWWIAOS
31 U23MI3Q JIRIJUOD |BUONIPEL] B 10U SI 11 181
asuas oy ur anbiun st werBoxd repnonued sty
‘POpueY 3q (]I SWITEID IS3Y) MOY tpIA (B3P [[IM
151 mou 1y3u1 55513107 310§9q UCHEDLIAWAPU]
UO INSSI UB S§ DY SUNSAY "I

*SWASAS LUNOD [€0]
a1 y3nouyy Judm Iej sny paindsip Uaaq asey
1oy} SUITR]D 3y ] ‘dmS j udle o/ QI[eDIN *1d

‘soyndstp

a[purey 03 [uonnjosal Andsip sAnewd)e]

Apoq 3unesipnfpe Jo uos awos 3q K[qeqoid
(i a1ay] “wsunsnipe ure]d 133 0 13pIo ut
03 ued ajdoad a19ym yutod 313us € aq A|qeqoid
JItAs 213y | “Wstueyd3W aures o) Ajarewnxosdde
3Q p(nom 11 ‘UtE]A PaaYd07] 0) 193dsat

Yy wesBosd ayy 10§ A]qisucdsar 1 INUID
13A9y01yMm Joj Juawpredap [e3a] ay ySnongp

"UONIN]OSA1 JWOS UTRIGO O} 19pIO

Ul JUSWILIIA0S 1R NS 0] JABY O) SISWNSUGD 3DI0)
1,U0p 3M 1By “Waduod Jofew e s yey] ‘pred wrep
8133 0] 13pJ0 Ul 1eT11] 03 IABY 0} SIDWNSUOD AWOS
95105 1yBiw wiesdoad sy 1BYI—UIIIUOD INO S 1BY ]

¢Aouade wapuadspur
ue 1o Kduade Jusunudaod jeropoy v oq 1B ([T

Jeyl

9A]0S31 JOWMSUOO 3Y) $30p MOH 1YS1y 1531 9504}

JO 1INS21 911 2R 2A31[2q 0) 3u103 ale suaumMsuod ey
Kusp noK jey) swireld saey Keul nOL ,UONN]OS3I
amndsip 1oy 2aed ut 1nd nok aaey jeym ‘om) puy

(o Sutpuey aq oy 3utod st jun [e3a) 1eYM
“suite)d asayj ajpuey o} 3uod st yun [eda) o 1By
pue s1y31y) 1531 3saY) JO I[NSII B B Swle]d afewrep

X $903 1t ‘s121u3)) 30eds oY1 1y QAN *21Q aq Ajgeqoud Jjim a1y 1y padpamopde nog | S
“Sagewrep
ayy 10j Aed 01 22Y5 © pansst 1udUNUAACS
sy pue Appainb Kpiej suop usaq sey 3 a5usLadxd
Aw U] "payLIaA Seas 11 UusyYm Anjiqisucdsal
113 pa1doase samy om ‘spure] 1210 S{UNYS
®)
e
. ¢ 25
g mw Bl |E YIMSNY INZIXWOD/NOLLSAND =
=] - 3 m 3] Z (@]
E [Flz|zERIZ[2B|EE 59
13 m & = k|2 |2 s Frags
NOLONIHSYM, | YNVINOW | omva] HYL VINYOAITYD

B-65



Table B-2-5

6
K RUE N
ap o1 Liriqedes peojKed Juajeambs A[[enuassa
aaeY (1M ‘p0OZ Ajres Jo £00g de| ur Buky
2q [{Im YIlym ‘1BISAIMUI A dRWINTN SY] "S[IIYIA
Joiensuowsap ASojouyady 8 ‘oued-x ue s, ‘[ ¢paonpar Apsaid Lioedes peojAed ays st 9911q1Q)
X 1e Ayjiqedeo peojAed ou sey ¢¢-X 2y [N AN | SMNYS 3Y) JO dZIs Y1 J[EY INOGE SI ££-X Y} NMUIS | T
{'uorst20( Jo p1033Yy 2y 03 Joud pajenru
3Q P[NOM JUWSUANIAUS 3y 139)Je K|aSIoApR
jou op 1eyy Auadoud [e1apag uo santAnOE Jlenqro aq
X Kressagau pue [euniuiw A[uQ) 'sa & 310 Ay | 1w ‘uatp serigaimuop ot ‘lenqroqns st ge-x oy | 12
NOISIA ATOIHAA ANV ‘SNOLLVIAJO ONIANV'T ANV LHOI'TI
"J3A INO PONIOM U33q 1, USEY [[& J] ‘eIpow ¢eqi 105 dwn parooloid ayy ST 1By (SIS gom
X S1y) y3noay oq [m 31 181 SA3NSQ | 34N} AN 1pwdu] Aue uo aq uoneuuojul Juswikoldwa iy | 0z
19901 uTUIdeq
[uoisioe yo | uonsnysuod (11w ‘pardosde st 1oedw [BIUsWUOIIAUD
X | p1099Yy o3 uey) 15u00s OU INQ] SIA upsAY ‘A ay: pue ueld 01 SuipIodde $208 Buipliana j | 61
"2q pinom soedu 350Y) 18YM pue Op
0} podU Im jeym 133f0xd Apadord pue puersispun
UBD 3M Jey) OS JUOP U33q sey yom SuussuiBus
Lguruat(ard [ersusd oy -adoss wnwixews sy
pueissapun 03 ‘iuswels 1vedur] je1udwuoIIAUg
341 Op 01 S3pIO UI S[IRIAP WNWIUTW {$10A3A10S JO
X SUI0S Op O} ey I ‘S3L QDI "I | 2dA) Aue uopo3 pur Auodoid oyy pokoains nok saey | g1
EXSICTRT]
Jo BumpAue Juipping uo aurf oY) pjay aA,am Aym
S 1Bq L ‘PIeoq Juimesp ay1 0] Yoeq 08 o1 IArY Im
3u readde jou op uoseal swos 10j SUOISIOIP
942 J1 1eq pantwnuod st uresdoud sy :qIEIIN
*1( ‘UONINIISUOD Yim paadord 0] W
12eduw [RIUSWUONAUY Sy} UO UOISIIA(] JO
X P1053y 2y} 10j SunIem SJ6 Sm ‘ON unSNY ‘AN (33K un8oq uononnsuos Aue sey | (|
"pudiul NOA 1By SI
18Y1 9doy 2 "sqol ay1 Pasu 3 Ay "31BIS JO INO WOy
*MOU BOIE 3] JO SIUIPISAI 31doad u1 Buiuwiq Jo peassut eare [BI0[ Y} WO}
ase Aay) inq ‘voneredord a)ts 3y Jo spvadse | sjdoad juem 3 “eare a1y 1 s1NIOM pue satuedwos
SNOLIBA 310M 0) LIS JO INO WOY Ul PIAOW JABY UONINISUO) JO 10] © aJe 213y ] (a1doad raog
)
o
5 35
= = = ol \ -
m m m & m. YIMSNY INTWHWOD/NOLLSANY <R
e Bl 2 allmmmwwum 58
= m. = E W w £ |2 S *
NOLONIHSYM, | YNVINOW | OHva[ HYL) YINJOII'TYD

B-66



Table B-2-5

01

1€ £183) 3UTOP 99 19BJ UL [[IM 944 'OIBMPIBY

oy se KJI{IqRI|S1 JO [9AI] SUILS DY) SBY SIemlJos
ays Jeyy aInsse o} papuajut dre jey) suresdord
UOHIBNIBAD JJBMYJOS IAISUXD IARY DM :3M[) ‘2N

{dremyos [onuod 1yt oy
Jo Anpigetjas o 1o Sunye) nok are sainseaur 1ey A\

9T

“JWoY

UlelUnO JEaU Olep] ul aiay uone)s Junyen
224 [lim 2134 ] :qI8IJN *1( "pie0q uo ajdoad
Aq pastasadns ynq snowouojne aze K] "mou
aJe saultle 1) yonw ‘punoiB ay uo uosiod

e Aq pasiaadns s1 1ey) wasAs snourouoyne

ue 131 ‘Ajjeaiseq -apowr jonuod Sy FuiBueyd
JO SuLId) Ul Op PINOYS 3Ys/3Y 1BYM I3 10 WY
19211 [[1M YO1Mm SOLIBUIDS JO 135 B 3 [[IM Y|
"131SESIP B JO LOYS Wajqoxd swos 3q 319y pinoys
fonuod 1By Bunoajas 10 suondo sey oym
3[31yaA 243 Jo uonesado feuniou sof punos3 oy
uo Ja8euew iy e skeme st udy] Awouojne
pasiazadns st ‘saury [[e Je [O1UGS SNOWOUONE
12pun STt y3noyi[e ‘9[a1YaA Y upsny ‘A

{punoid ay woiy

PASIIONI 3q 14 [011U0J 31aym AouoF1aud Jo LIoys
SuoOnEMIS 94 313y} [Jim 10 ‘WNsAS [onuod 1By
PJrOQUO 341 JO UOHAALP A JapUn ‘A[snouroucine
pareado 3q {[1m afatyaa s wySry jeurtou e Jurmgg

§T

"0}

pasoddns az A3y Aem oy Buiaeyaq a1, A3y 181
3INSSE 0) WIN-|[NY SWIASAS 3y |8 Buuo)uow
Aj2Anoe punosd sy uo s1adeueur uoisstwu

UBLINY 3Q [t 2194 Aaym ‘Aurouoine pasiatadns
{189 9 JBYM £Q PSP 3q (1M SIIIYOA

OM] ay | 1110 Ut doe]d J10Mm S1OY) WOLy pue o}
12uuosiad uoneig 9eds ALED (1M JEIS BIMUIA
SYL "sa[dMy2a patojidun 110q are Asy | apa() I

(paunew 9q A|[BNIUSAD 11 J[IM NNYS o)
Jo 30e(d 3y 3xe1 01 pajedionue s 31 UG ;SIAIIYIA
POUUBLRIN JBISIIMUIA S PUB £€-X 9Y) 410q Iy

v

>

*$311 J1Uresdd

p18us sey ajnnyg asedg ay | “apisur 5y uo moj
ammesadwa) ayy deaxy o} uonejnsul ay) uleiLod
ued jey) ‘pued quodLauoy [duodur ue ‘nj[eow
3q |[1m €€-X Y1 PUE IMGAINUIA 31 JO ddBLINS
Jopun amua 3y |, "yesdone ue jo uiys 3y i isnf
SUOHe12d0 [BULIOU PUBISYNM UED JBY} [eLiew
Jaino y3noy e sapiaoxd [jaysosee uonssjord
JeuLsayy dnjfeiow 3y |, “AjjBuLcu JON () W

SBIY yoes soye rgaImuap
ay1 uo pasejdal aq 0) daey sjaued pinopy -pooeydos
3Q 01 2ABY S3[1 ‘Spue] SPINYS Y} WD ydes]

o
o

T NON

Si[ed 11D

&
g8

*NL

mIng
Ay e es

==}

S

|

NOLONTHSY A\

YNVINOW

OHvaj

HvLiN

VINSO4I1YD)

YIMSNY

INIWWOD/NOLLSAN)

# INTIWINOD
/NOLLSANO

B-67



Table B-2-5

11

© JOPLLIOD JBY} Ul PISO]d 2q pInod aoedsire o
‘awn Ae[3p INOY Z 9} 01 ISO[O poyduney si it ji
0§ 'SINOY 7 3q [[I SINOY p 1SE3] I8 10j UOISSIWE
3y Suigqruss noyim Aejap paredidyue 1saduo]
3y '19je] saInurw ¢ pue moy [ pauadoas

2q ued aoedsute ‘a[npayos pauueld iy uo 5208
UOISSTW Y J "3WN YOUNE[ PI[NPAYIS JO 3oUBADE
ut smoq | Sururdaq pareayd aq [[im soedsny
-3uoj S| 1z pue dpia safiwr g1 Apreunxoldde
‘Anuso1 10§ auoz 104jng enbape ue 103

0]—OUOZ 1BY) WIOK PIAOLIAI 3 |{LM YBIMIIE [[8
—pazIjuals 3q |4 3oedsie Y| QB 2

-asedsie pajaLysa
s ey ‘odedsiie 3y} SJONUOD 304 J1y Y|,

.14

"SaJBINS [GNUOJ0IIE 3Y) Yiim ped

w31y a2y [onuod o) Lijiqeded ay) dABY Op IMm
Ing "pieoq uo 1omod 3y} aABY ),UOP IM ISNEIQ
1p13 v ay1) wodire op out £ 01 3|1y Ay}

U0 $99E}INS [ONUOD STUIEUAPOISE 3Y) 3sn O} W31y
2y Jo pua ay 18 uondo siyl aaey ap wm eyl
Suiyew moyiim Aemuru ay) owut 1ySrens swod
L1duns 1snf jyim om £315u9 g3noua moj e are am
1 *A813u3 $539%3 3onpa1 01 Aemuru 3y yim dn
aur) am 310jaq 1snl wn sty asn ap WS o Jo
Pud 1) 18 JoAnduew Judswadeuew £310ud e sey
A][eNUaSSa PUE UT SAWO0I ¢¢-X YL UPSNY "2

amy Riens v 10U 2AImd © S8 |1

smoys 1wawndop s ut yied apy3 sy ¢sijed 1es1n
OJul WIN) PuBy-}Ja] 8 SYEW 31 S30(] "BILE SIY} JSAO
saw103 1t 213y 103(01d 0] prey st 0 ‘sjjeq 183D
out 5203 11 se swana yied 31y oY1 1) 300} 1]

L

Y31y poromod 1811) Y1 0] JIULIOD 1A

am 210jaq Apadoid Suiuonduny st 11 auns dxeUr
PUE 312M1JOS PIBOQ-UO ) IN0 1533 |[IM I ‘LbL
a1 Jo ydeq ay1 uo sjydiy jusnbasqns pue e
Suunp preoq uo swaisAs uonediaeu ay) Funsa)
3q [1im 34 ‘L B JO YIBQ ) UO djEpwi|Ed

ul {[eJ 1xou Sutpjing Ajquissse ay1 JO IO S[jos
3121Y3A Y} USY AN "31IMYIA Y uo 03 Aoy 210539
595522010 OM] 3s0Y) w0 1ySissaa0 pue Kouepunpol
apraoad 03 uikay ate ap, -aeld ey [1Im

e uusay punosd je dn ydeq 0) uonepi[ea
pue uoneayyuaA Juapuadapur ue aq osfe [Jim 319y}
PUR *3]91y2A 31 10 sremyos 131y ays Sunsay
UEIS 1M 9 |[B) SIY] "aseq 910§ 11y SpIempy

=
g
3

STieq 182D

PURY

—

|

L

mang
Ay oxeTres

El|E
iR

NOLONIHSY A\

VNVINOW

OHva[

HVLQ

VINSO4ITV)

YAMSNY

INTWWOD/NOLLSING

# INTIWINOD
/NOLLSANO

B-68




Table B-2-5

4

*2191dwo2 134 10U st uBisap s JLISIINUIA O L

"PAISNEYXI U3Dq
aaey pinom siurefjadosd sy jje ssnesaq sueysal

Joy Apjiqissod ou aaey Jjim SOMIU £E-X A
Ju33se uo papuadxa st a0y Y 35U 3L A

{JBIS2INIUIA DY) INOQE 18Y M

(Butpue]

9jes e 01 198 A[[enide 01 SAUIBUS S1} LIEISAI O) I|qe 3q
11 pinoa ‘Kemuns oy yum dn aury 3, upined wesBod
1oindwod au 10 10iSESIP [RIMIEU € 5,315 Ji sourdud

I HBIS3T 0} SABY PINOM £C-X UL IUSAD A U]

0t

*9jes a1,Aay) auns

IYBW pUE SWASAS AU} 131 0} ANUNUOI ued IM

0s saut3ua areds aaBY OS[E |[iM I "€€-X Y A
om awn oy 0) Joud Jeak € uey) oW 10) WA
3unsat aq [[m 9 "YOIE[N 1X0U 1591 ojut 0F 1M
1By} £€-X oY) JoJ smBus |ing o uo ureiFoid 153
3urdua e aaey |im om ‘uresBoid ay; o) arempaey
Suippe Jo au] oY1 UMOP 2A0W IM S WA
paidadsun pue wrede way) uaxe; 3 ap ~Kioysiy
Juo| e aaey £a1) 0G 'sQL61 A138D PUB 5096 |

aje] 2 Juunp uoow ayy 0 smaId g K 03

Pasn 31om 1Byl ‘Z-[ Y1 paj[ed ‘souiBua o8ers pinp
pUeR puodds Wnyes a3y Woy suwred Kj{elall] ey
S13quIRYs ISALIY) 350 JO Yoes 1amod [jim 1ep
sdund oqiny ay Juisn a1e oAy tHISNY ‘AN U0
3 ind pinod am jey uay asus YA T1y mau
B U324 1, USBY 21343 95n8I3Q 210J3q 3[1Y3A 3y
€ UO Pasn uddq J0u Sey 1] INoJ 10 Y} INOGE JO
Ioyoey e Aq wesdord wyS1jy 215(dwos ano Joj suru
3UISud [210] 3Y) UBY] IOWI JBJ U33Q dA®RY SUNI

1821 puno1d ay | stuy spunod ggo'00S SO JOpIO
a uo [/6] W pansa) punasd arom soutdud ge-x
ay se uBsap sures ayp) KjjenuiA pue 3jeas 19exs
A JO sourdug ajzzou N0-IpIsul UB K|[BHUISSI
dABY A3y Jey! SI puoday “saurua |[ews

JO 1aqumu 281e] B 9ABY Ady3 JEN[l ST 3UQ "PJOJ-OM)
S1 SISYI0 pUre SUT3ud 53R USOMIIQ UMD

oy "parsa) punosd Ky8noloy) uaaq aA Laq

1NQ ‘UmoyJ 10U daeY SauiBua Isoy] 3] AN

SwmsAs 1oyo ur usaoxd
Ud3q ¢g-X Y} Uo pasn 0q o1 sourdua ayy aaey

=3
(o]

"SINOY { JO wnwiixew

ME] S0

S[re4 10

BRH

s|eq
oqep]

Ll

Lo R LRI

AL

NOLDNIHSY A\

VNVINOI

OHvd]

=
<
-
=]

VINHO4ITV)

HAMSNY

INFWWOD/NOILLSAN]

# INFINNOD
/NOLLSANO

B-69



£l

WIOJ) UOISSIW ;uwno_ 21 10J Aem 3 __ugm
Jo sjqeden s 1opt[8 € s 31 ‘a19y1 [[1y Ay JO

doy ayy woyy og "qof n1ay; auop 3A K3y ‘YSnosy
a1e sauiBua ayy wirod 1eY) 18 pue ‘apmne

43wy K124 e 03 juadse pudes e s1a19y] ‘SI3

a1 w1 umoys are saqjosd By oy A AW

“Buipyd aq

A[Jeaiseq []im 1l Sainutw § 1se| 34} 10j 0§ 313y
J3A0 Spiempg woy 198 01 SNEI A 1BYL O] 3Y)
JO 1IN0 SN Z Inoqe 10j souidud o arerado
1114 3m 2104 1940 1431 Y1 U cunsny "I

‘Jo mou | Tel s101s3Le yieds ou Jnq “1auBIS
yreds e 3ABY am ‘puy "I31[IE3 PASSTIISIP am

184} [enpisal jerp 10j 1dooxa paisneyxa swe(edosd
2Y1 puE UMOP INYS U2q IABY [JIA dutdus oy
‘a19y SoALLIe ) dwm Ay Aq ‘Ajjemdy atan) I

iJoisaLe yreds paaoidde-v Jg ue

aaey Loy o (WBu ‘ssurBus uonsnquod dre assy)

[43

Table B-2-5

"3IMUIA [BIDISWWOD

[Ny$$299ns € Jo Josm3a1d 91 3q UED JeY 2OIYdA
e ol s313ojouyoe) arnjew Kprey jo uonerdsul
[nJSSI9NS 2y Ajensuowap 0y pado[sAsp

Buiaq st sueyd-x sty -sprn|e 10 poods

ut yutod mau Swos yaeas 01 padoldaap s1om
Ajreouoisty ey sauejd-x 15410 WoOY UIIBPIP

sy syl -apissiur e jou ‘oueldire ue st i Qo
yueg ows satyy 18y 3[d1yd4 € 01 Yoeosdde yriaste
Ue U3ME) JABY DAY YEIOIIB [BIDISWLIOI UO OP Im
1By SAUNSBIW UABS Y1 9p1A0Id 0] 2ABY M ‘9Jes
11 oYew O] "3jes aq o1 Sey )1 18yl Op 01 IapI0

uf “3[O1Y3A YOUNE] [EI2IIWNLOI J[qEsnal Ajjry ©
Surop 01 yoeoidde ayy 1531 03 st Kydosojiyd siseq
ay] ‘Kouepunpai ay; s, ureBe og pauueld se
1y sy ;31dwoa [us pue sawiud omi Y1 Jo
SUO 3S0] PINOD IM ‘JJOYI] JIOYE SPUOIIS Op INOQY
"13})eul ] UP[NOMm J1 PUB 350Y] JO U0 3SO] P[NOd
am ‘Jjoy1] Iaye 1melsul Uy "[E10] (p ‘dudud Jod
s19ystuy o7 Ajareunxosdde oaey ap 34N I

¢saudus ayidsosse
3y uo pasn Butaq s1 {onU0d aBewep Jo puly 1BYM

-—
Lag}

e SBON

g

g | =
B

E

stied
ogepL

&) o1 es

g
k-

3
EldfE 8

NOLONIHSY A

VYNVINOW

OHVa]

E
_

HY1Q

VINSOIITYD)

YIAMSNY

INTWIWOD/NOILSING

# LNHININOD
/NOILSANO

B-70




Table B-2-5

14!

"3[91YA OU dARY AJ(BHUISSD

M ‘UOISSIW Jo pury Jenaed jeyy 22]9p

am J1 -a]qissod se 11q10 woly Apeau se Fuiwingar
213M D[ILYIA SIY) J1 SE PIEOQ UO $193(qO [[e pue
wdIsAS uon0101d 1NUD SY) SEINS 01 JUBAM SM
‘weidord £¢-X Iy Ut $IAND(QO 159} paisap ay
JO U0 Jou S1 JEY] "PIYIUNE] SEM 11 YITYM WOIJ
Q1IS Y} PIEMO) YOBQ 3[DIYDA Y] 31RII[IIVE USY}
pue paads premio 3y o Wy am dIdYM UORENIS
UOQE UE Ul dq PINOA 311S YOUNE] 3y} 01 Wnjal

01 5[qE 2q pP[nom am Aem A[UO Y| unsny ‘I

"aseq 02104

11y SpIempq 01 j2eq 3W0d pue wny-n 33a|dwod
© op 0110t 1nq ‘Yied w31y oY1 woy suOISINIXD
PUE SUOISIOAUOD 1 e ued pue yied 3y
3Y) pUNOJe PA([01IUOD 3G UED J1 JEY} SSUIS Y}

Ul 3]qeIaAN3UEW ST )] ‘PUNIOJE 1T WIN) 0] J[qe[ieA.
$3010 olweUApo1ar YSnoua 10U 2J. 3134 ] 11qI0
out 03 1,ued 1T 25UIS 3)IS Yduney Sit 18 pue| pue
punoure 313511 win} 0) A813ud 1] ySnoud eIdudT
jouuea 3t pue 41910 jo Judd1ad (9 1noqe jo spaads
Yoea1 03 sey ¢¢-xX Y], '1qio ojut Juiof Lq

st s1y3 op 03 Aem pood A[[eal A[uo 3y} 'JJO SINE)

¢330 SON® 11 2XoYm puB| 11 3, USI0P AYm

X 11 3I3yM pUE] [JIm JEISAINUAA 24 [ :dja(] "4JA | ‘st 1s0883ns nok se ‘ojqerdanouews st apdyaa ay g1 | g¢
“1BNQIQ 3[nyS 3oeds a1 uey)
19MO] A[qeI9pISU0D st paads Suipue| S| "Iamo|s (utod jeq1 je S[InyS Ioedg
3] e 3urpyd oq [11m 11 1dad%3 ‘s20p 191QI0 ayr a1 Suipyd 1t st 4o samod 13pun 31 ] -axe| AIp
X amnyg 3aedg oy Aem ot Suipyd s,1] au) I UBLINJLS OY3 0JUT SIUIOD 31 MOY INOGE JBIJOUN W] | b¢
"IOpY3 € §,11 uo wiod 1By) wody {8uIpl[d aq 0 uod 1 ] Jj0
pue ‘so[1tt op | 18313 oY) 10§ ting samua ay ) 12 2q 01 Ju108 are sourBud ay pres nok *gg-x Ay
'sa[rur 956 A1ydnos st axe] sasopy o1 sprempd | jo yied syBiy Fupuassap oy uo Suuspuom isnl sem
X woy yied 1y31y (2101 341 :qAABDIW 1 | 1 BPUOL] Ul UMOP S[ppry-A1quig 1e wopmse ur | g¢
"EUBJUOJN [BRUSD
YLIOU 0} JOPJOQ BPRAIN-BIWIOJI[BD) 3Y) A[[ENUDSSD
»)
£5
Y OB |5 HIMSNY LNZWIWOD/NOLLSAND !
& e e mu QW pid % |= Z o)
3 O
E [F|E|EEE|3|2BIE R 52
NOLDNTHSYAA | VNVINOW | OHVa] HYL)) VINOIITYD

B-71



Table B-2-5

S1

- *S311S 210UIDI 3] 1B SAURID J|1QOUL OM] ISN (9118 WE@E&_ 3] 1B AP dewdp-diew Jdyoue
1110 A\ Q3B A "SanI[1d8) SMNYS Juaund 19N15U03 01 Padu NOK Op ‘¢ /. © uo yoeq Juiky
ay Buisn Aq ‘wodny ofepunjeg 1e uo 11 Sumnd | aq jiim gE-X YL UIS (L L 24 Jo doj uo it Fumnd
10] pue spiempy 18 L2 Ay Jjo u Juixey Jo 10} afnyg 99edg UALMD 31} 10J 3U0 ) asn 0}
X | X | doiuo u Jumnd e Suiyoo) a1,9M :upsny 1y | Suto8 nok ase 10 purrs Suryi| 2 aq 01 uod a5y | 6¢
"UOT)3BA1 JUINULUOI B SI )] "UMO SII UO SINUNUOD
uonsnqod s udy ‘res e wt 8nid yeds Jskieren
© 3y1] 1snf ‘poyudi .11 25UQ ON :21a(} I © 3ARY 11 S20p 10 aimesadway Aq posned oel sny s|
“1sa8uo] oY1 10}
SOINUIUW € J3A0 3[1H] © 01 3yBI]f )sauIoys 3y 10§ {aoe[d
sanuW 7 130 1sn{ Wolj uang [{im 3] 3L I a3e1 01 UONDBII SIY JOJ e 11 S0P Fuo] moH
‘SIA PBU() I JW8u ‘opmine Sunured yo asodind sy 105 s1 1]
"sau1dua 311 apisut st Jyoune] a1 510329 3eld 23e) UoNOBII
uotndeal jey] “Sunung st a[dyaa sy ‘Suipuadse siy1 $30(] "191em da18 01 ‘uaBAxo pue usSorpAy
X S1. 979134 3y se 3oe|d saxyey sy} ‘ON :31a() I ‘aoe|d 3uiye) uonoeas e noqe Suiyer s1om nox | 8¢
{980 SISLIPEOIQ I9Y)0 pUe S10)e1ddo
X *{[B 1€ 133]J3 OU 3q P{NOYS U] :344[] "IN UrBY JBY) SIABM OIPEI 193jJ8 S40) 24 sa0p moH | ¢
‘aue|dite ue o)1y 1snl sdAeydq 11 0§ "dois [[ny O}
UMOPYINO0) WO ABMUNI JO 133) 000’8 INOqe sasn
11 pue ‘sjouy 081 noqe jo paads Juipue| e aaey
1M 3[21YaA siy] ‘p33ds Jamojs € 1e 1nq ‘sa0p
IMNQIO ANYS d41 1) 1snf Kemuns agy our
sawod pue suedite ue axi} s3py3 11 0§ *sjonUOd
StweuApoIse 3y apiaoid yarym Apoq ayi
Jo yoeq oy 1e sdey £poq snid ‘soaepns jonuod
ulj poued sey 31 pue ‘Suim € 31| ‘Y1) saresousd
11 “Sum wippq siepd 1ey NI B SBY 10y 90 (-4
PIo e oY1] *Buiam B3 Y] 5198 31 ‘Butm YOIy
K13A ©193])3 ui st Apoq Bunyn ay | *a0104 21y
o1 pue YSVN Aq s1eak ay 1940 suSisap yualagyip {lonuod utelutew 03 A1190}3A s11 uo Juapusdop
[EJ3A3S JO $31p0Q SunI] UO SUOP UAQ SBY HIoM *u st ‘Suipue) St Uo 3ru} Os[e 1eY) S| {IINYS
1591 1431y 9AISUDIXT 'SO96 T oW Ut patewiduo | oy Jo suerd 31| JjRIDIIE |RUONUSAUOS € 03 pasoddo
yarym _ ‘Apoq Suwyyy,, © pajiea st adeys repnotued se swioque Aeys 0) 1150194 3t uo udpuadop 11 s
SIY ], ‘[01UOD pue 1| UIBIULEW 01 A1190]3A | °13])NQ PausNe € 31| SHOO] JO LOS J] ‘|EUONUSAUOD
X 413y U0 JUdpUIUIP dre YRIANE [[B ‘SO & 3] AN 10U A[2UULIP ST d]d1yaA a3 Jo udisap oy | 9¢
)
£5
w
= = m 2
W m m =4 E YIMSNY INFWIWOD/NOILSAN) zh=!
— - B m n 9 2 0
£ mmMmmommwM =3
3 = = Fo < |2 |® *
NOLONIHSYM | YAVINOW | Osiva] Hvin VINYO4I'TVD

B-72



Table B-2-5

91

20UBN(JUI S1 0P O) BUIALI 31,5/ 1EqM PUY 159M o)
01 42A0 2q 0 3u103 J0u 21 NO X "IXe] SISO JO I1SBD
a1 0y Ajuewud aq 01 Surod s1 unAiaas ‘swaned

W31y oy Suyorem K1a)es orjqnd 1nq suonelds
Awnunuod AJuo jou st os|e waduod Areud

1no asnedaq swaned w31y a1 Suiysiem uaaq aa, am
pue ‘1ea£ e 1940 [jam 10J 100f0d sty Suidpmis udaq
3A, 9\ 'SIUSUILIOD M3 B dXeW Isnl 0] 31| pjnom

1 "198euew uodire ay) osje pue ‘Lo sy 10§ Jafeuepy

X NOA NueyL :qa[eIIN *4d 2AnN23xg oY1 w, | pue ‘Aojreq piae(q st sweu AW | ¢b
*Aep 31[1 JO SUOHIPUOD DY YiIm
Auga Aew Aemund syl ‘A[|BnOY UnSnyY Al (s3] sasoly) 'dews 3y uO 3t MOYS 1,up1p
X ‘ABMUNI YINOS/YUOU Y | s3I} "IN noA 3uisn 3q 01 3u103 nok are Kemuniyagm | ¢
(d1qnon
yonw 00} Jnoyiim Aep e Joj 1t suodisod nok ued
‘pue] 0 Juem nOA uaym Aep e uo 219y umop Jurnwod
aye] suamQ 198 am pue suuos Jsnp peq Ino Jo duo
198 am 31 *Aunod Aq s21qe1 Op O} PeY 3A,NOK 3I3yMm
SOUS JOYI0 JWOS IIm I} 3q Os[e Aewi 1] (nok
10§ wisjqod e aq 01 Furo3 1ep S| YUDISEIP 31,9
pue ‘Aeme Iej 05 3I€ SPBU 215M SIUDWISMSLIW ISOY)
$99e]d 3]} JO WO "SYLISIW B SEM )T JT JO J]qe[tear
1,U315M 3SOU) 19YISYM MO 1,Uop | *ayeT eury)
12 BlEp UOHUAUI , US30P 1t INQ SA(OJA o) U SaMID
|BI2A3S SUONUDW N1 ‘G1-¢ 3Iqe ], ‘£9-¢ afed uo Inq
‘poo3 A1aa s1 0104 Ajifenb 1te Jo sisA[eue 1ok yuiy
[ "313y1 ppnom nok sealaym Suiyikue pling o) aaey
"saliepunoq uoys ui Aoinb Aroa 23ueyo 1,UP|NOM PUB JMIOTUISELJ UL BY) JABY M FSNEIAQ
SUOENITS 3} PUB SHBWII[IOIONY S11 ‘BIUOjIfeD) ueln[IS 01 pasoddo se 213y puej )t 995 0) 2A0] P, ]
noqe Junyssaaur KA s3] asuie suonenyis ‘pey nok awin 2y} ul 11 pIp NOK MOy MouY } uop |
U3 udYm AALIOE [BLINISSI-UOU SNURUOSSIP | “Juswndop siys Jo Suifielap ay) im passoaduit Kioa
X 10 UMOP INYS [[IM I\ QIR *Id ur, ] noK |[3) 01 Juem [ QD) LIS A Ym ] | |p
“ITe 3y [anong
PANWISUEL) SUOHBIQIA [BNSNOE K[[RNIOR
3Ie 1S 194001 WIOL UOLIRIGIA JO S[IAI] ITWISIDS ¢punoig ayy uo apiaoid 0y Juiod s 3t 18y
X e poA1a01ad udaq sey Jeym ON :QREJIW *Ad | ISTUYI Y1 Yyim UOLRIQIA OTWSIAS,, B 9q 313y M | oF
)
oS
- £ 55
w M g m m YAMSNY INAWWOD/NOILSAND zh=!
=3 - B a = 20
E B2 | EEE|Z|2Bl5 =2
BB | FrERle|z|a|g 8 w <
NOLONIHSYAA | YNVINOW | ouval HYL) VINMOJITYD

B-73



Table B-2-5

Ll

‘L Y WO PISEI[DE 3G 10U M 1ING ‘L 3
Jo 2rq oY) uo JuIAY $.11 A1YMm 910J3q PIUCHIUIW
] SB WalsAs aoueping syy asn ‘1o.) Ul “|{1M O\ {J1osI 9[o1yaA
X -aseyd 31y pasomod oy 10ye AjuQ cunsny SN ayl Y s1s91 Y31y Kue aq 01 wod aray | b
"SN (im 3wWes 3yY)
op [1im Aayy pajentput Kay) pue ‘auo JoYI iim
NIoMm [im 3 13410 33 10 Aem U0 12a(oid s
U0 159§J9 Aue aaey 03 readde J0u sa0p 11 pue uImI[ ($1891 S11 20§
uoJ 01 syuswndop asay) paptactd osfe 24,54 | ease siy) Suisn ut paysaraut aq [us YSYN | ‘PAq
"uImMI] U0 f Jou ‘WTd YSnomq) payiom o\ a%e] oY1 pue Ad|jEA UBLINJIS UIBIQO JOU SIOP UIMI]
X "UOCIIBIIPISUOD B J2AJU Sem JeY [ :QaBDIW "I | 104 J§ "8010UNUO0)) JO JOQIEY ) A Jo Jaquidwi e ut,] | 9t
['pannbar 3q Aew paq 3xye| oy jo Jurudsprey
Jo/pue Sunpoows swog] uo adins suo ey ind
ATUO J1tM 3, "TB() PA3U ), USAOP £E-X YL "PAq
el 3y o1 yoeoadde [ensia sit ut 1stsse 01 £/ bl A1 pue €¢-X
a1 J0y Surdwis Arezodwia) spqerdsase ue st @msn | i jo Buipue| aul ajepoUnUIOsIe 03 1[Inq 3q O] dARY
b'¢ 3q jim 3m ung £[uo dY3 ‘ON QREIIA "I | PinoM AZMUNU B BGESW Paq 338 urunpig Swisn 830G | S
"200 JaY10 9y} U0 pues
10 UIp Sy OJUT JJO UNJ P[NODJ I} 'PUBISYNIM JOU
PINOD 3[O1YIA It 181} [ ABMUNYY JO PUd oK) 8
‘vare adA1-uLdq © ‘puUnow € Os|e St 2194 | "£E-X
3y) puej 01139 (00‘8 Podu Ajuo ap ‘sasodind
Ino 1oj arenbspe s,31 pue ¢ uo 2q 03 sn
13731d A3y “p1asut ages 01 3131yaa 3 10§ Juipuey
33 Jay® AemuUTU Y3 UO 3q P,am awn Jo pouad (e eUlY)) H1
HOYS 3y} O asneasg "Kemunu pasn Ajjueurnwopaid uo st 213Y) ey sSuIp|ing 3y usIMIAq uoneredas
oyl st [ g Aemuny ‘¢ 9sn o) sn 10§ doUd10dad oJous os[e s,3104 ] “Aemurn o Jo pud dyi Jjo
® pey A5y "|{e} ISB] 219y N0 puBWIWOI |  WOOX dIow 10] B S 31041 43fuof st 17 Kemuny ¢1¢
X 2Y) WOIJ UCHBULIOJUI 1BY} 103 3,4 unsny “a[y |  Aemuny jo pedjsul [ Aemuny Juisn nok aze Kym | ¢+
"yuou
ay) wogy ul uiwod 3q 01 3u108 ase sayseosdde oy
193] 9A\ ‘94T SISOJA] Ul DI5Y SARY dM TBY) SUOLIPUOD
1a1pasm S[qRIOAR] Oy 0} anp Ing “A[jrInjeu
‘sputm uo poledipaid s1 Suiikiaayg yuou ay)
woy Fuiyaroidde oq jim Loy os woned iy oyy
a
g5
= g W “
m - m L9 m M_. m. HIMSNY INIWWOD/NOLLSAND | m
& | = g gl 1 &
E B E|EEE|Z[s|BIEE R g
NOLONIHSYM | VNVINOIN | OHva[ nvin VINMO4ITY)

B-74




Table B-2-5

81

'SJUSWIUOIIAUD :ﬁ—.—O; |eal,,

u1 doueuniopad pue Aijiqesado swoisAs ofeas
-1in} AJuda pue ‘w1sKs d[eas-[|ny e o3 (sayoeordde
3unsa) pue spoyiaw uonesiqe) ‘udisap

‘speoy ‘sut3rew ‘s)ySram ajqeajeos £110a1ip)
Ajiqeatedss pue (Aueiuns udisap jerausd

pue A3ojouyda1) Anjiqe1doen saunsud jey) JdouUULW
® Ul waysAs |[nj pue ‘swasAsqns ‘siusuodwod
Jolew s, 35134 Jorenisuowrap A8ofouydas

e (1y31yy pue punoid y10q) 1521 pue udisop
:9)914dA 101EN5ULWIAP AB0[OUYII] Le-31-Jo-01erS
*31e9$-qNS JO 35N 241 YInOoSY} (2ININg PUE 1UILIND)
(s)wasAs uotieuodsuen dsoeds pasureuy Ajareaud
0] SI3LLIEq AJULIND 318 YIIM SYSU SSIUISNq

PUE [BIIUYD3) A IINPIY "WIAISAS (OUNE] A[qESNAL
uonelaund-1xou reuonessdo ue jo uswdojarap uo
SpeIIP SIY JO Pud 3y1 Aq SUOISIIAP 103538 3jeaud
pue usurwdAon) uoddns o3 woys aensuowap

{P2do[aAdp 1511) SEM 1T UIYM UOISSIL

x| x X 0} s1 ures3oid ay) Jo 2ARd3(qO Y| 3] AW oY) sem 1BUM (CEC-X Ut Jo suotssiu ayy o1e teym | ZS
SNVI1d TANLNA/STVOD/SNOISSTIN
"PAIIJJIS UDIQ 194 10U dARY SIS Bunelsdo
at pue sans 183 1431y 3y 1 '£00z Jo pud o | swory ysune] i im a1aym pue suop 3q [apow 31eds
X | 18 |9pout aZis-[[nJ oy A3 03 103dx3 AN L[] AJAL | -[INJ AUl iim udym ‘[ryssadons st uresBordasa oy g | 1
*A101B10QE] B 10U “WdSAS uoneuodsuer)
B S1 IBIS 21mu3 A 3y "S20p a[Nnys
oy1 1By Ylom Yaueasas ayj Sutop aq jou jim
31 *19AIMOH “sAEp £ 10J 11qJ0 uo Aejs oy paudisop (PIMINYS aoedg o se awi Jo
X 3q [)14 IBISAINIUIA S 'SIK 31N I | Iunoute dwes dy doeds ur Aejs IeIGaIMIUSA A u) | Q¢
218
goune| S)1 0} WINJA1 SKBM]E [|1Mm 31 PUB ‘[BIIGIO ({JO1BNSUOWDP €¢-X Y3 O Je[IWls IauueWw
X aq [jim werdosd 1551 1431y s1] ON tunsny AW e w1 paisal WSy 9q 03 poou JrISAMUIA Y (1M | 6F
‘Vvd o u
oe s1eaf Jo Jaquinu v pauLIoj sem uonepodsuer ] $S9PpeIIP M3 B 10J s11 SutassidAo aq
2ordg [BrosoWWIO) JO MO Y, ‘UOHBNSTIWPY 01 3ui08 ySYN ST (pauswajdunt aq [[im [o13u0)
UONBIAY [BIOPI4 dY1 O} SN WO} SIAOW Alt{end) Jo puly 1BYA\ "PAZI[RIDISWWIO) 310U
X i WYF1819A0 01 3G [I1M YV Y] unsSTY AW pue aieald azour uluodaq i noqe payeI noA | sy
NVID0Ud ATI NO-AOTTOA
0
oS
g 2
= g £l |2 HIMSN _ =
& \NY INIWWOD/NOLLSIND o |
w ==} = — 3 1 W L] m. 20
E B2 |EE|Z[c|E|iE|E 5%
NOLONIHSYAA | YNYINOI | ouvaj nvin YINUOSIVD)

B-75



Table B-2-5

61

S1 )Y AJUDd®. YOIB9SAl B St YSYN "AdUade
leuonesado ue Jou st ySyN -3jdoad 1aqo

0] 9A0 SS3UISNQ YIUNB] 3Y) M) O] JUBM dM JBY)
paIEIS wIpjon I ‘satuedwos ssedsosde sofew
JO SI22LJO SANNIING JAND SY) )M DUAIJUOD B }Y

"SwaisAs yaune)
uS1a105 aannaduiod s10a1 WOLJ JIOYSEO UINES
u33q 2aey Jeyl A1JUNOS SIY} 01 YdBq SIVINOSIL

ay3 Jo awos Juuq ues am 0s aIneu danKddWOod
ey) wedal 0 ARy A 'SJBAK O ised Byl JaAo
ADunod sty) ur SaYduNe| ul JPXIEW 31 Jo 1asad
GL 1S0] dABY 37 "SIINYIA youne] sjqepuadxa
Ino Jo Iaquinu e pue spnyS asedg s soe]dar

3921102 aynb 10u,, sueawr IS

Jomnys asedg
a1 dsedas A1y 01 1uedwr 1t ] (9deds ur sprojked

X [Arerued] Anng o) Jueaus st 1f tupsny ‘A Bunyo8 puoAaq ajaiyaa ay; Jo asmng syl st teym | ¢
‘wsunoy 2deds 3q 131w auo 1d1pasd
MO UDAD JOULTED IM TR SUOSEAI J0] 20BdS 0}
03 Kew ‘ajdoad ‘A[[emuaas puy ‘suonels adeds
uiol) Pue 0) Sm31d el [Jim 3] ‘s1a8uassed Aueds
1M ATY jeuouesado 3y ] JeIS UNUIA 243
‘wsAs [eucniesado uo-moj[oj A ui uaAd sjod
UBLINY JABY JOU {[IM 3JOIYIA SI] upsSNY "SIl {pauuew Juiaq spdo1ya4 siyy vo uerd nok oq
‘wesdoid s1y) J0J SUOISIAUD YSYN 1BYMm INOqQe
suonusanb maj e aaey | ing ‘3utop a1, nok jeym
$OpNJdUL JBY) pue ‘uoissnu JapulyIed Ay i sSuty
AQe1oadss ‘ssop vSVN Buidue Kjjesiseq uoddns
X *pa3pIIMOUND. JUAURLOI ISIT{ I pue 1snuaIds [RudwWwUONAUd pus 15130038 v wi) | p¢
"0S 10 1BDA 1X3U dY} Y)im paydune] aq o) payadxsd
st pue sou W3y JAud)) aoedg Apouuay ay) e
st uonwg 22edg [RUONIBWISU] 34 JO JUIWD]D ISIYY
‘uoneig 30edg JeUONBWIA] Y1 ‘[[9M 1B JO
aIed el Ued Jey) SWNSAS ysune] aaey sueodoing
S pue surissny pue d{unyg I9edg ‘uonwig Luayy 219y 3no
3dedg o1 speojAed oy 01 3jo1yaA 33 aq [[Im | uonmag aoedg e 3 2154 {[1 4 (BUO SHJ INI| DOIYIA
TRISIINUD A 2y ], ‘uoneyg 3sedg ay; 0) speojAed Iayioue pying 0y suepd Aue 219y3 o1y (Y 193w
9)e) 03 9|qE 3q 10u |[1m aM 0F “3oeds [enqio | o1 dn 3[atyaa a3y 123 nok ue) juonelg aoedg ayy o
X X 01 Aem wed 03 Kjuo |jim g¢-X ay1 :umsny apy | 08 01 10§ ¢¢-x ays Bunsa au,noA sjeod sy Josuo sy | ¢g
20)
. =
= = = ) m
2 |8 A RHEEN UIAMSNY INTWIWOD/NOLLSAND 52
e - mE
kg |ZER[EsE[d R 2%
NOLONIISYA | vNvINOW | onva)l Hvin VINHOITIV)

B-76



Table B-2-5

02

‘uonelodxs pue A3ojouyax yareasas Juiop o)
yoeq 03 JusuruaAod a1 131 pue 10193s areaud ayy
£q dn payord 3q ues £8ojouydas sty yetp Swn
§,11 puB ‘s18a£ (¢ 13A0 10 MOU SI[21Y3A Youne|
pue sayjjores Buiyoune| usaq 3A, a4\ “uonerado
s1eand oym 08 1t 19 pue Sutysuney jo no
udWWIdA03 a1 153 o1 8uikn amyuaa mau pjog
2 Ju{BUapUn 31,244 "W 131E] € 0} PALIJIP

3q A[qeqoud [1ia 11 ‘21943 J0U SI ANTIQISIA
ssoutsnq oy pue Afenueisqns dn 08 1503 asoy
31 'Je1S aIMUIA aY; Jo s1502 ap a1mdid o) aqe
3q |[,9M pue ‘1ap[ing JapewWwS B ‘13uBISap IdyreWS
©2q [[Im oM ‘FUTIES] 31,94 SUOSSI] AT YlIM
ey adoy 54y “Kiutewdsun jo a3ues sjqeuoseas

B UINIA “NSU [B3SY pUR [RISUBUL Y10q YSL

Y1 3uuq ued IM “I0JEQSUOWAP £€-X ) 10]
‘wesoid [eruawadxa ue st sy | ‘paucpueqe
9q pnos uresdoid ay *sa 4 :musny "I

{SUONTPUOD JEYM J5PUN ‘OS J1 ‘pUBR POUCPUEQE
aq pinod 13fo1d Jerg a1muap a1 1ey) dqissod 1 s

LS

“wesSaid ayi uedaq oM UsYM UOISIAUS JOU PIp
3 1BY £€-X Y1 10§ SISN BOXD SI8 A1 3jqissod
ST 1] '2]9142A JO azis re[nanred suj) 10§ pasu

& aaey Lew e Buiyoo] are O] 18yl suonedndde
aanewy ‘wesdoid reuonesado o jo syoadse
SNOLIBA JOJ POq 1523 9]qeIA B utewas K|qeqold
1w £€-X 3Y1Inq ‘amndafuod samd si siy)

*219ymautos Kejdsip

uo aq A1qeqoid ||im £€-X Ay ‘JeIS AIMUIA

a1 dojaaap 01 Aemsopun st uresdoid e pue

19UI 31e $3AND3(QO £¢-X 3 UdYAL unsnY “AW

{pa19|dwod st wesSoud
1591 341 19YR ££-X Y1 YIlm SUOP 3G [[LmM By M

9¢

*J01238

areand ay) y3nonp paystjduiosse aq 0y yBnous
[EIIUWOUO3D 31 3EW [{IM J] "DIENSUOWIP O)
Bu10d st ¢g-X a1 1eym St gIIYMm “11q10-01-58ms
-3[3UIS 9A31YR UED IMm JE1) Y3nOud UMEW MOU
st A&3ojouys3) youne] -aoeds 210[dxs 01 paroueyd

e SION

S[e4 1)

POIRH

-

EE

endng
&) axe e

=
Zli8

NOLONIHSV A

YNYINOW

OHYQ]

HYLlN)

YINUOAITY)

HAMSNY

INIWIWOD/NOLLSAND

# INTIIWINOO
/NOLLS3INO

B-77



Table B-2-5

1T

pinbi| Sosn aseg 3210 JIy SpIempq ‘0) UONUINE
pred aq (s SIEISP asoW [1V 'S[9Q 2y W

ainos uoneuodsued) € 3aey Op 34 1QIBIIW I
‘uadAxo pue uaBorpAy jo Kynuenb e yeard

1BY]1 JOU S,11 PUB Ul PaYINI] S3AUNOS [RIOIIUNLOD
woy jany 1tay) 108 Aoy | punoifd aaoqe are syue)
uadoapAy ay -ped youre| 2} Jo IpIs JAPID uo
palesedas a1e uddAxo pinbij pue uafoipAy pinbry

¢ Surpaen) 3q syanu o [[Im saynos
1BYAL {UL PONIMUL 3Q 1 [JIM (wiod) awod Ajddns
a1 S0P 313y M £ puno1d aaoqe syuel uaforpAy syy

X ‘uagoIpAy ploy Jeqs syuel asoy] :upsny A | ary ;syuel asoy) ase sao1A9p 93e10s o sadAr azaym | 6S
"alam swidjqoid amjre;
o1 1By S{[21 1Byl I ay3 Jo y x1pusddy ut
weyd e st 219y ] 11 1udAd1d 01 moy pue pausddey
ey PURISISPUN O) A[IAISUNUT PIZATEUR
a1e way) jo ||y ‘suresdoid 2101 pue suerd
[BIUsWLIddXa JO 3SMOD 3Y) I9A0 POLINII0 IARY
181 SaInfiey Ay 07 s10198) Sunngiuod Auew
‘AUBw d1e 3191 OF '310J3q P31ISI) UISQ IABY JOAIU
184} SJUDWUOSIAUD Umouyun jo edJe afIe] e ut
duikyy a1 Aay) asnedaq Ajduns a0 0y swajqosd "pauonudWw nok
PISNED SABY SSWNIWOS $10[1d ") pinom sySry paumop 1noj ayy Jo asnes Lrewud 3y sem
wAsAS dUEPING 3y SAWNIWOS "SI|I1YA YIuneg| 1eym uuapuom isnf sem | -uo Sunjrom Apjueisuod
JO 95BI Oy Ul ‘2IBMYJOS "SUOSE JO AJOLIEA B 10§ ore nok sFury) ale asay) Awnsse | (SAN[Ie}
118} S0191ydA youne| pue saueld-X :upsay I | |E3wRyscw 0) parejar Yeione-X paumop dsoyl Mo
"PoXIy 3q 03 Spaau
18YMm pue ‘paudddey teym ‘10ofoid yoea ssnasip
PUE 190W sapueinuoy) aBuey ay) ‘reak e soun
113435 "$195{01d 3831 i d1jqnd 941 0) uney
OU Sem 2I3( ] PaIp aaey ‘suedk o) 1940 ‘syopid
InoJ ‘umop auod aaey swos ‘A[paqnopun
uauinaop sy ut wesSoxd sueyd-x sy jo Kioisiy (09 MBT 21qQng Ynm
sy ind 3y “swajqoid jo uonnjosas pue sasodind | Kjaan93)y5 Surpeop om due pue ‘SIEIK S JIA0 103dsas
K1ajes 10j sures§osd suejd-y pue swasks ut paguryd 18Y) Sey MOH "UonlBIAE [815Ud3 Aq
soeds pue yB1[J [[e sma1as1 pue ApenBas s1asw | pasod eyt uey s1qnd ay; o1 ysu 1018228 ou 3G ued
[19un0)) 34 “[1duNo)) s1spurunuo)) sSuey oy | a13Y) 1ey) pauonuaw no & ‘ofe awy swos padojaasp
X Aq padojanap st aul[opns 3y ] Q28I "0 | Sea Jey) MO | pue ‘paucyudW SEM (9 MBT Jlqnd | 8¢
ONINNVTd ADNIINLLNOD/STINTIVA ATOIHIA ANV NOLLVNIWYAL LHOITAMSI ANV ALIAVS OI'1dNd
]
*
= 2 25
g g o|E| |E WIAMSNY INIWWOD/NOLLSIND =
E | = nE m. qw & 2 Wu m m
E 3| E | EEE|Z[2|R|43 g
NOLONIHSYAL | YNYINOW | oHvay HYiN YINYOIIIV)

B-78




Table B-2-5

[44

‘3[otyan Jenoiued 1By Ul pasn 310m 1ey) syded
Jamod awes ay pey am pue jsed oy ut wesosd
A1 U1 A[3AISUSIXD U2DQ dABY JBYY SauiBu3 3jqel[as
AlyB1y a1am A2y 's33,1s puoses ‘[ umieg

PUE A WMES 3 UC UMO[J 313Mm SIUITUS 35311
Joj sxoed 19/0d JU | "TUN03ITE OjuL LN UIDQ
Sey Jey) ‘s, 05, S duts 3y ui 2pojdx2 suidus
pinbi] € pey 1,udARYy 944 "dWIBUD ¢¢-X AY) B
Inj2amod st 93im] 258 asoy Jo goey ‘uaBAxo pue
uadoipAy a1e sautBua spunys ay) cuysny Iy

sopoydxa ouo 1t jt suaddey
1BYA\ ¢ BIINYS Ay} se dures 3y sautBud oy Ay

"UONBULIOJUT 18Y) POPIADIU dAEY
9M pUE D11YIA 21 PUNCIR 133) §Z¢ 01 ASO[3 ‘Bale
1285e} v--513qp 1eY1--11 UO USTLX0 pur udBoIpAy
JO JUNOWE 18YJ1--UAOD 3SOU WO PINOM I[IIYIA

Y1 313YMm S118Y--40 IND SAUIFUD DI udYM
2[01y2A oY) uo st ety uooapAy jo spunod pog* |
‘JUNOWE 1SB3[ Y} 1N ‘PreMIO] 03 pue umop
awo3 A|[enpesd pinom 1J ‘|[ef A|(enpesd pjnom
s11qop a1 sutod winuixew 34y 1y :qIBIIN IQ

"[821 S1 )1 INQ ‘210WaL K[2WINXI S} 1]

‘lenualod 1.y st 21aYs *sak 0s ‘sa[1w OOt SEM 1l
2A31]3q | pue daBY am Wdied JONEIS JO pury 1BYm
10 sisAjeue 3121dwod & uop IAeY I ‘[1e) Wy
sired 25043 2194 ‘st 21311 19m0d 2a1s0[dxa
Buurewal 1aaaneym *A315u3 [enuaiod *A81aua
STI3ULY JO unoue Uieldd e aAey A3yl 1841 UaAIB
pue ‘syunyd ‘adeys 1eym ‘azts 1BYMm PUE JJO WI0D
01 K[ax1] ase syred Jegm je payoo] aaey 3y ‘sured
puesnoOYl B JO JULNIEIS I8 HOO! I JUCP IABY OM
1By N utod ajiw-gp ] A 1noqe 1e Jjoind audud
utews 21053q 1sn( st jutod {eauLId 1SOUI AY) pur
uotsojdxa ur asnes 01 preoq uo AF1IUd [EAMWIYD
uDLdns 1 a1ays se Suof se 1o A10393feas 1431y
Y1 noyEnony) siSATBUE JUOP 3ABY I (31N AW

ey Jo1y8noy nok

dABH ¢palaness sued oy pue pakolisap ssa] Jo dlour

3q pinoa auejd S10U3 Y AW YIYM B N0 SI[IW

005 0 pOp Aes—uoiso[dxd ue ureIsns 0] syUel YI0q

J0 e Joya ut 139] 191y y3noud arou st 31y oy
JO SANW Op [ 1541 Y UIYIIM PAST SI 3Ty Y1 JAY Y

0

*$331N0S 10PUIA OLLIES I
Fuisn pue soynos aures asoyy uwimoyjo; edioyus
am pue san1alIB Junsd) J1ay) J0 duwos ut uddAxo

3
B

SiTed 11D

emPH

33

ST

ng
Q1D axe e

]
£l3)5 8

1S21303pTy

NOLONIHSY A

VNVINOW

OHYd][

HYLf]

YINYO4I'1YD

YAMSNY

INTWIOD/NOLLSIND

# INTWINOD
/NOLLSINO

B-79




Table B-2-5

1X4

PinoMm pUE 01 PApUAUL PRY J[IIYIA 3Y) SE Juo(e
Mmo[foy 01 uio 21, Koy) pue WwnuWOW i3
aArY J[us $2991d oY) ‘dn YBOIG 03 210M DIIYRA
aY1 J1 ‘o501 JO U0 ‘weLN|IS 01 papesy s, 1

S p YOBIA Y1 $3431y0e 1 J1 ‘9Buel umop Joyuny
5128 11 se s|tesap 3 papiaoxd aAey am apminje
pue paads Buwured K[pider uew soyes jyo yi|

01 SANULIUOI 11 SY "SYUR) 130 asot Yim uaddey
03 919 Jey) Ji dedun 3198-((€ B IN0QE 39 PInom
11 ‘spJempqg uo 3193 WS S[9A3] {30) WNWIXELW
yum ped Jeau Sy 12 ‘1l 1n0QE UOLIBULIOJUL

210w 1] P,n0K J] 'PISSNISIP aIIM JBIf)

$10108) A3tjiqeqold au) 0t JUIM JUSWNIOP I
w passnasip swatied sUQIp Y] :qIEDIW A

“Suiny mo1Aas ssaupear By Yy

PIJIBI SI SIY], (NSNY "IN POYIUNE] 143 51
210§0q SAWN [BIBAIS PAIY SOUIZUD Yiim pajeAnde
woysAs uotsindoxd uiews pue A|qUdsSE ajoym &
sy *00) 298{d ut pjay A|[eSIUBYDaLL ‘Aem AUIOS Wl
umop pon aq fjm 1t ‘ped ay) 01 udEr St AIIYIA
1 D0UO “JEY) 210J2Q SHIIM Y1 Ul JJoyI] 310§2q
‘0S| :Q3[EDIW "A( ‘[fE) L, UPIP i put SI3QUIBYD
soisruy ut sajoy Jujup 4q 1t ey 0} poLy

uaa3 pue ‘deysiw otpim wesdold £¢-X 341 Jo
sy §1 S1oym 2y Joj suns awBua jo uoyeanp
2I1U3 ) S3WN (T JO [EI0) B URJ pry JuIdud
3y, ‘Asauryoeu swes oy ‘syded 1omod dwes
ay) Juisn ‘siyy se ozis swes ‘siy) se Kipqeded
1SRN sures Sy Jo auidud axrdsosoe Jauy

34} ‘s, 0L, PUE S,(9, 18] 3 Ul SIp 01 Je[luls
K19A Surdud ue Jo unsa) punodd Jo 10] e udq
5,193 1013 ST Suiy sayi0uy () AW WANSAS
Jepnatused yey Jo Ajjiqerjal 3y Ul JEIpYu0d AIaA
1331 am pue aurdus rejnotued sup 10§ yoed amod
a(qeljau AI9A B 2ABY 3Mm OS “1eY1 UO JUOP IdM
s1y31y ojjedy jeurduo ay ¢} winyes 2y uo 3Fers
PUOIIS SYI PUB 1YL LOOUE DY) ‘A WITIES 2U)

uo 93e)s pny; pue puodas oy ‘sauiua z-f 3y
A

[
w -
&
g g NHEM N
ol o
SRHEIEIHE
NOLONIHSYA\ | YNVINOJ | OHva] HYL() YINUOITIVD)

YIMSNY

INTWWOD/NOILLSINO

# INTIWINOD
/NOLLSANO

B-80



Table B-2-5

144

SIY], ‘PUNOI3 Sy o[ EnE P3]|ORUOD B 24T
Jo ‘eare pajgjndod-uou € u1 umop 1t uiiq pue
W81y 2 ajeutLd) 0) *PaqLdSap 1SN oMm) 3
Jo auo Jou ‘wasAs Juspusdapui ue 10§ pUBLITIOd
B 301SSI URD 120130 A3ojes a8ues o ‘qed
PAYSI|RISS 3 WOK SI33A 31 J] "J0] paaoidde
u93q sey W81y o e suordar Kiages oy unpm
Buihers s1 ao1yan ay) Jey) KJuda o) uonouny
uon95s S8ures 31 Pue ‘UMOPYdNO] O} YoUNE] WIOL
y8nonp sassardord y se w3y 23 18 Junjoo]
13uuosiad uresJoid ayr qroq £q aseg aa10

2y sprempy 1 punous oy wiolj pasoyuow 5q
1M Y31y 3y Jey 0) uonIppE U] tunsNy SN

195ds31 K13A3 Ul pud-0)-pua wiAsAs

[enp AjpwR[dwoa e ‘waysks ayes-j1ej A1919)dwiod

e 51 dnyaeq 9 of "s19yndwod 33N pue

‘repes Qrunxord punosd ‘seper punosd Surpnjour
‘UONBULIOJUI SWIAIDIAI 1O SBUUIAIUE JO 5138
2191dwod om) {5105U3S BIEP S8 ‘SIOSUSS |EILdUL
‘pury A12A3 JO $I0SUIS JO 198 3191dwod omy
‘SwRIsAs 101u0d Y31y 22[dwod om] ‘SWAsAS
Jamod 185112313 219]dwiod omi are sy} “dnyoeq
® STISIDN UL X901 O3 31 JOJ ilem 0] dAey ) UOp
M 0 "dW-|[N} U0 A3t Yarym swsks 2ojdwod
OM) QI ALY1 1B ST ISMSUR 3Y) ‘S X 3ta) T

{ut o1y Ajjeanewoine pjnom jeq Krenis)
1o A1epuodas e a1ays sy ¢ uaddey 8umyiawos pinoys
wosAs Jupue] Laeurud oy 01 dnyoeg oy 1 1BYA

‘uaddey Bunpawos pinoys jopdos ayy st dnyjoeq sy
219y YeIOME [BIXISUNLOI 10 9j8AUd B8 0) uosuedwod

u[ “‘patofid A[210WdI ST £¢-X Y1 MO IM

<9

"S31€ ()] JUIaq ISa|EWS ) 'PUE| JBY} U EalE
210WdI AP Ul Aemuru a im dn Buiui) Jou s N
Isneaaq ‘umop 3t Suliq 01 peqy am jt ‘popuadxa
are syue[odoad oYy YV SO @9[ 3q pynom
1o oy ‘KemBn(g o1 popeay osje safpa Suspes)
Qitm sajiw Q1 105 03 pnom stuaned suqap
‘EpEAIN 0] P3pEIY dPrIli[e Wnwixeuw ey} je
pauaddey 11 J1 ‘71 01 6 yoewy Suradigoe ‘Aem3ng
01 speay 3 sy Juof softur gz Suraq Ajqeqosd
“yutod jeyy 1e SLIGIP [EI0I D) ‘SSIUMIOPURS

ey pue wayed reyp ui pauaddey it 5] -pureg

0] Papuul pey 3|21YIA A 319ym yoeas Kjqeqoid

T SHSON

I*H
Sifeq 31D

«<| B0

—

X
&

Q) areIpes

2

A

NOLONIHSYM

NVINOW

OHva]

HYLN)

VINYO4ITY,

B
;

HIMSNY

INAWIWOD/NOLLSINY

# INTWINOD
/NOLLSINO

B-81



Table B-2-5

Y4

"S3A M[) AW

&pieoq uo Jus uadAxo pue usdarpLy yo spunod
0051 Apawswirxoidde aaey pjnom 1t spug| g¢-X
31 uayM JBY) PAJEIS NOX “1axyeg ut Juswpedsq
a1t Aunoy) OUTpIBUIdG UBS Sy (M UL |

"qied 1g31[J Y1 Ul ABIS PUB AJUN0D AIdA3 01 Y31}
AU JO 20UBAPE UL PANQUISIP 3q ||1M S{IEIIP

pue ‘mou padojaaap Buraq are suejd "wnuixew
a1 01 Auadoad pue uonejndod o 193901d 03 st
UANUL S, UNIRN PIAPYIOT PUE YSYN "UOIST|IXI
Jo seaze reyuajod se paapisuod 3q AJUIBHAD |Jim
Kuadoid aeaud pue uouendod :Qajeda ‘4

-uonejndod

ay; 0 prezey e 250d pinom Ji asnedaq

Y31y Y1 S1BUILLIS) 01 PUBLIIOD 1) INSST 10U
[fia 1201J0 [0nu0d dBues ayy auaym yred 1Yy
2y} BUO[B SIUOZ UOIST[IXI Ale 313 Inq ‘suoAue
01 prezey e asod j0u pnom says Suipue| oy 0}
sprempg wolj A101300el) 343 JO 1SOW "3|I1YaA At
10j suoz oedunt a19e-0{ € Ajy3noa apiacad pinom
pue puncid ay) 0jul 3WO PINOM I[IIY3A Il Kem
SIYL "UMOp 950U 3[314dA 3 y:id 03 uoydANp

© Ul P2JU3LI0 AJ[BIIUBYISW ITE SIOBJINS [OQUOD
Ay ‘w31 3y} SBUIULII) O] PINSST S PUBLIUIOD

B UM "wsAs odK-Fuuds 8 A[Buuassa

Pim wasAs ayl Suiping uey) uonendod

a3} o) prezey 1018213 J8) € 9s0d pinom Juiky

1 3[IYm 3pa1yaA oy Buikonsa( supsny AW

{ptoAe o1 1eyy o)1} sBuny ‘suoners
Jamod ‘amyonnseyui ‘seare uoneindod autusiap
01 2]QE 2q NOA P[NOM ‘BAIE UOISN|IXD o JO

{pue] 03 pasoddns s31 uaym

01 ANB[RS 1YLy Ay Ut SIY ST IWRIJIWN JO pury
1eym puy (sanimqedes pusunuod juapuddopur 21311
are ‘1ej sueqd ay) 0) SUON3AIP [O1IUOD SFUeI YY) JO
{1e) swa)sAs 3aueping ay) J1 ‘eare jonuod afues sy uj

£9

‘aseq 3010 Sy

spremp3 woy Sunojruow punoid ay) pue wasks
dQewoINe a1 10j Y10q ‘3]qe[teae are suondo
YOBG-[{€] [BIOAIS UMOYJ St I[IIYaA 1 10Jaq

Suoy urexBoid ay) jo 193dse s1y) uo poronpuod

2q [[1m Jurutes] -ouis Juipus] JBWIANE UB JO
eaJ' 1ordul UB JO UONII[IS E UT 3q P[NOd 1edwt
OY) 2I3YM ‘S I[ITYIA ) IdYM U0 puadap [jim

IETSION

i D

&
8

-

B
|

TP

emdng
A1y axe1aes

byed

i

NOLDNTHSVA\

VNVINOW

OHva]

HYL])

VINYOJIIVD

HIMSNY

INIWWOD/NOLLSING

# INTIWINOD
/NOLLSANO

B-82




Table B-2-5

97

[enp Ajjfy ‘SWaisAS [0NUGD 1yd1Y [enp Aj[n] 318
2194 "3[IIY3A JY) JO {ONUOI 250] NOA J1 ‘SWANSAS
101U JO 3u0 O SANBSURN A[[B3I AIN[18)

JO 2IMyBU ) “JJO ST 3[21Y3A 3Y1 HIUQ "UO 0S

pue ‘sired a1 191898 01 sutewds AZIOUI |BAIWIYD
Yonur moy ‘apninfe reym e ‘A81aud Jnauiy
Yonuwr Moy “si 3[914aA 31 13y JO SISeq o)

U0 JUOP U33q SBY SISA[BUE JBY | '13PI0Q BUBIUO]Y
3y 01 uaAa A[qissod ‘Jeqy ueyy 1ayue) 10] € 3138
1w suqap jo sa3a1d awos eyl djqissod s 1
*3SBI SWANXS ISOUL Y} U] "AUl| BPBASN, 2y} 0}
Moqe ‘aseg 210 1y SPIRMPT WOIJ S3]iW O]
inoqe 03 $203 1ySiy jo sGues eyl Ing I[qe[IeA.
st eiep 1ey] W3y jo oSues wodse paromod

1§17y 9y Joj sasAjeur wayed SUQIP JUOP IABY

IAA "S1LIQOP JONEDS pInoMm Ydiym uoisojdxs ue

10§ [enuaod 3ABY IM *pIeOq UC [aNy IQRISPISUOD
s1 2193 asaym ‘uotuod yuaase pasomod

a1 uQ 'saueA aInjiey tydonseles e Jo dImjeu ay)
233ym 1yd1yy Jo so3ess [B1a:3S ore a1ay ] :3lAf) “IJA

Jured WSy 11e13a0 oy 03 pasoddo

se Ajunod ay1 jo red sy ut Ino[|ey sugap ued
1oy 10 Surj[ey Ajremae 1 Jo [enuajoed i s11eYM
*31n[1ej [estreyodw d1ydonseled g Jo JUaAd Ay y]

$9

*308[d SOYEI Y31 Aue a10jaq uejd

18Y) JO SUIpUEISISPUN U SI SIOY) 1B} 2INSUI [[Im
2 pue “3[d1YaA 131y 2} JO UOIBLIBA AUR pUE
syred 1431y sy utyiim uoneziuedo aws Feuewr
aju1s pue AJunod K12Aa o} paINquISIp

3q Jim uejd s1y] "yuoj os pue ‘d[qe[isAL dq
PINOYS S193US MEP K)aJPS [BLISIBW JBYM ‘S[BLI3)RW
130 AUB Yilm 3UOP 2q O} SPIDU JBYM PUE

BAIR D] DINJ3S 0} MOY 3pN|aul [[ia 1] “29e[d SaxE)
youney Aue 10§34 32104 11y 3} JO UONILISHES A
01 pue tred ySYN/PIOYNI0T Yl WO paysom aq
11t 11 ‘uaddey Aew 18 puncad ayy ojut Y31y
P31]0QU0I 10 JUIPLIJE Kue 10§ up]] Judswaeury
K>uaB13w ue aq [im 10y ] “eare 1dedun

s1ae-g1 € e Juryoo] aq p.nOA QIO ‘AQ

"ON L) AW

«et+ 30 SaU] O
Suoje Sunpiawos 1e Jurjoo aq am pinom ‘Ajjeoisey

{1U03SDp Pa||013u0d 3y 01 10ud pajudA 3q
0} Sutod jey st ‘oueudds uoneuIuLId) Y31y Y uf

e SSON

BaPH
S{[ed w0

I

18

& o

i) aneyres

Aem3ng

S
Fli5 15

NOLONIHSVAA

YNVINOR

OHYa]

=
<
[
=]

VINYOAIIV)

YIMS\Y

INTWIWOD/NOILSAND

# INAININOD
/NOILSINO

B-83



Table B-2-5

Le

SI3 SY “pIEMIO] 9a0W O) INUNUOS [|im sadd1d
asoyi—uorso]dxa ue s i—oaatd auo ur 138u0|
Ol S1 2[91YaA ) 2snE23q pue ‘paads sow ay)
SBY 11 1Y Judq snewresp 1sow oy ‘SiF oY
ut swianed suqap ayl ind pip ap QB “Id

am pue ab_a:SaWuEsu::s_ uo ug[d noA 31 Ayl

1 ‘paresausd jeay jo 107 e aaey 03 Butod s1 ¢ Yoy
e SuijpArn suyoRw B ‘UMOp Yeld ay) Suniq ued
noA 1By} amyte] € Jo a5ed ut udisap wasAs e st a9y
1) Juneys ut ing "uowudo Aw 13jj0 03 213y dwed |

89

3oy stauted peanud jsowr Ay avaq) IW

aysty
31 Jo red [EINLID 150UL 24 JOPISUOD NOK OP 1BY A

L9

" Xipuaddy pue £ uondag

01 1aJa1 3sea[J *S310€ ()] Y1 16 umop dsou Apoq
ajoym jyBrens ‘oedwt fewiutw 1sow dy) uo
BuiB12Au0 “1a[[eWIS PUE JO[RLS DUIDIIq sIsdi[]d
35041 “Umop satod paads 1t Sy "apim sajiw

07 3qAew pue yBud) ur sajiw go| 01 dn asdifpa
Ue JOAO UmoOp aw0d A[fenpeld pjnom sasord
00Z'1 A(areunxoxdde ‘siyBiyg 71 o1 g YorN

ay uo yyBray winwixew 3y 1y "os Suipuey ay;
0} 31 A11BD 0] PIPUIIUT WINJUSWOW Y dARY [[US
pinom $3331d ays ‘poads pue 1oy wnunxew
$11 18 UOSE3! 2W0S 10§ dn 2)0Iq I[IYIA

ap j1 uaddey piroa sjuswiBer; 103 suoz jesudifje
1S9YB1y A "S3]311 ‘SA :QRMEDIIN ‘A0

*auoz a13e-()] Y3 dn aXew pom

siuswidely 10 SnIpes umwixewr s ‘usdophy
Jo spunod (ps‘[ 3y1 Jo 25NE3IQ INq ‘SIOE

T UBYl $S3] uIqIIm 3q ||Im ¥ jo Jsow ‘dedunt
J)BIpounu 1y “sjuswSesy mouy) o) aedut uo
[enuajod saisojdxa s31 pue preoquo yaj uadhxo
pue uadoIpAy jo wincws ay Ag :qHBIIW "21d

iowmnsaxd [ “aay sapons Juiyje 1,9
HRAIR IRJNOLID 3 94 PINOM JEYM ‘U01IBIO] o1y199ds
B 18 UMOP 11 350U 01 AlI[Iqe 4n0K JO SULIa) Ut Ing

{POUILLIGD punosd s ojul 3[21YaA ay) Asou
01 pUBLIWIOS UO Ju0Z Joedw! 219e-(| Y1 SeM MOY

99

*$2221d 321138 PUEB 4N 11 MO|q O UBL[) JOYIBI
‘2391d suo w1 aoeqd panqeyuiun swos uy punosd
ay) oul paAIp A{jeuon Ul pue umop 1y3noiq
2 URD 9[014IA YL 1YL OS 13} St WIA)SKS

18y "wansks uoneutuudl iy Juapuadapur
UB St 313Y) ‘SINIJ0 JEY) IUIAI AYI U] "3[IIYdA

31 JO [O1IUOD 350] 0] AUN[te) I[ANOP € SN

1 Aupiqissod jeyn aziusu o) SwaAsAs glrp
|etuaUl pue eep Iie jenp Ay ‘Jamod ougd3|d

X
X

X

¥

w -

=

m & M mE B ow m m m_i m.

o (@]
RAEREAAHE R
ZO.—.Oz-zm<>) YNYINON Ouvaj :(._.D <_Z¢O&—J<U

YIMSNY

LINFWIWOD/NOILSEIND

# INTIININOO
/NOLLSANO

B-84



Table B-2-5

8¢

VSV N U99M19q JUSWI31TE SANEIA00 943 ul
payaads Jua1xa ay o) Lriqisuodsal je10y 1dadoe
({14 347 'SIOUBISUT 1310 UT SIY) P3SN SARY DA
“Janpoud sipmaw [eardA1 e 3y 10u 4yBramySy
KI3A 51 Jey ‘S[eUSIeUT SNOIQL UOQTED

3y ‘seusiews ansodwiod st3] “eare sy wosy

11 AOUIDI PUB UMOP J1 XBAA [[1M 3M “3SBD SIY) U]
“SWAISAS JOIO (PIM JUOP JABY IM IN1] ‘2JD1Y2A
3Y) JO SUIRWI 3 JO aJed 9YE] pue ul 0F 03 Apeas
aq [|im sured) asuodsal pue Jjo pauopiod aq 01 11
103 )SE [[1M 3 *a11] 1udad1d 0 K[ajerpourun eare
3y Surzijiqeis sjedidonue ap "sa1y JJo 198 pnoos
1mang punoid sy yoeas ued ey uejadord aq
1.UoMm 213y3 pue de]d 3Ny |[Im uonsnquiod pides
‘uddAxo pue usBoupAq 3y Jo asnesaq ‘uaddey
W3 e uaym st apranfe Y31y 1y umop

08 3 pinogs 3[o1yaA ay; 03 190dsar Yiim apeu

2q 01 spaau ssuodsal 1eym A[1o8xa mouy A3y} os
ned 1y3ry ays w1 AousBe ajes pue uoneziueSio
Aunod 1343 0) pANQLUSIP 3q [|A I DY
AOuN-0 1 -ydry-Aununo) gt jo ued jre s3]
"SIUIPISAL I pue asegq 33104 I WORSWIE
0s]e Inq SpIempy ilm A[uo Jou pajeuIpicod

st ey ue(d JuswoFeuew Kouadrawa ue ‘90104
Iy o i soueyd-y 13a0 ays jle 2y ‘sivo1jo
K13)es 23ued 3y} Jo UOTIORISIES AU} OF ‘ARY

1[1% 340 "d10WaJ 1Bl St urey Jussaid pinom ey
anymAue 3umiy 2391d € usAs jo sayqeqosd

3y 1eq1 0s ‘A|y 01 219ym pauueld daey am

11 53201d jo Jaqunu sy us ¢z Ut | Kjwopues
Sununsse a1,0M s3I 3J8S 000'001 SALY O
JABY DM 1BYI UBSW ) USIOP I Q00001 Ut | oY)
Kes om uaym “siped iy a1 jo Suiuued jryares
311 01U JUSM UOHEBULIO}U JBY) JO ||V "YHOJ

os ‘uadAxo ‘uaBospAy Jo 101 & ‘sauiBud a3re aney
o ‘Ai[1oey Aw 1y “suopeziuedio wawsSeuew
KsuaBiowa ay yum Bunpiom aq |im

M "3UOZ [10} JO $3108 () S110eduIl UMOp-3SOU B
PUY UMOp W0 SIN[A Y3 ‘UMOP SOWO02 paods

SR UO YIBQP3d) 2W0S SN dA18
no£ we) "y3iy st sasy 152103 Suneans jo [enusiod
3} ‘B3R PIPOOAL B UL UMOP SIWOD 1t J] “[[8)

S8 [[0m SE ‘d10y sowry Jowwns pire K121d awos 198

g
= ol =
m W..... M e Wu W m o g m.
E Bz | eER[Z|2EiER
NOLONIHSY A YNVINOW Oouvaj HYLN) VINMOIrIYD

YIMSNY

INTWWOD/NOILSAN)

# INIIWINOD
/NOLLSANO

B-85



Table B-2-5

62

S1OIYIA Jy1 J] 121U 159 .ﬂ:m adio4 4y 3y
way 1010 K19§8S suUBlUl € pUE Mald uonesado
punosd ay) yioq Aq pasojiuous st 1S yaune]
A Wiy ut s IYIA A SY supsny I

*SBaIB 350 PIOAR 03 d8euew [Im

W31y ayy “wdjqoid e aq 0y syeadde asay) j1 pue
syied s)yBiy ayy Sutuwrerd ur pasapisuod aq s
SOMN|IOB] 9SOY [ 'POUIBILOI dIe JBY)--[ed180[01q
SE (j2M SE--SJUdSe drejrem TesiLAYd O) PANOASP
Sre Jey S2U0JRIOqE] [BINUN(D JO SEAIE 2TRIOIS
J1ewWS 218 a1y ] "2)0umd1 A|3UIANXI PUB SII0E
000°008 Jo Auidey e st punosn) 3utaoid syl
*BOXR 1R WOl Avme [[am aq jiim yred Sy sy,
“Buipue] aq pnom am 3194m pidY) SY1 WO 310W
1BYM2WOS 10 SO[IU (99 IN0qe St 10d2P Y[ 6661
u1 uo 3ui08 aq s [[Im )1 PUBISIOPUN am SB
‘A1Ande Jey ] -asn 0} Buipuajur are am e play
Bwpue] 2y} fE3U JOU ATB WIY) PIM PIIBIIOSSE
SaNTANIE O pue sa[idya0ls oy pue suade
asoy] ‘panosn) Sutaold Aem3n(g jo 1se0

01 51 Ya1gm “jodap oY) 1e aFe J01BIUIDUI [ESTUIYD
o pue 03 Butudjal are nok 1ey) suodeam
[earwuayd jo apidydors ofew oy :qagEII Iq

(Kem3n(g ojur Suiky uels nok alojaq auop

ss2204d 11 Suiaey Jo UONEBISPISUOD 315MN ST ey
Buiop 2q {[us {114 31 121 NPIYSS I WIS Y|
$Y00[ 1] "219t uonynqysIp suodeam [ediutayd Juiop
[us a1e Loy 1ey st Kem8nQg 1 suxadu0d 3yYy Jo duQp

'§dD [enp aaeq

am ‘Sd0 se Jef sy ‘swdysKs apdninw opiaosd
ST Op am Jey A, "Yrioate uo suaddey )] “aunjie;j
Joj santjiqissod are I3y OS ‘aIBMYOS UNIUM
uewIny Yiim SWI)sAs d1Uono[D [eaisAyd are
swaisAs jonuod 31 ‘wasks S4nH ayy uisn
sws[qoad 0} poLISyas | Uty 1,U0p | () AN

{noqe 3unjel

am a1e swajqoad poredidnue jo puiy 1Ay "wNsAs
Sd0 241 3uisn ur g3y ut paredionue 2 1y
1) swajqosd Jo puiy awos Inoqe pay[r dun "I

0L

‘PIAJOAUL $310USTR
PUB Sa)s oYy JO Yoea it aoejd ur 3q ||im
sue)d dwadeuely Aousdiowg Qa8 Aq

{P31[0NUO0D 3q BIIE 3] [[IM MOY ‘BIIE [BNUID B
ul umop dsou 9[a1yda 3y ind 01 sisixa Ajfiqe 3y §]

69

*3|qe|ieAe 3q |jim sueld ay) pue aoe|d

UL 2Q [[Im 28U) JO [V "URD OM JUIXD 1S2q )

0} uoljen)is ay1 14311 aXEW pue BIIB JNf) 2101531
0] ‘01 PO3U M JeyMm Op O) ‘(UTLIBI PIIPO0] puR

]
3

H
STred 1D

=

EE B

]

A et iws

~c

£

§

a

g

NOLONIHSY A\

VNVINOW

OHvay |

HY1N

VINYOJITY

E
;

HIMSNY

INTFWWOD/NOLLSAND

# INTIWINOD
/NOLLS3ANO

B-86



Table B-2-5

0¢

0§ 321y [BuONEISdO A[[N] B dARY [[IS IM puR
1DYN3 JO apts 1212 U0 FuipAIdAd Jo Suo 350)
uBd am 0§ "su3ndurod 301y saRy pue SwANSAS
UOHBIIUNUIWIOD [eN ||N} PUE ‘SWISAS [BILISUL

‘EIEP 1B ‘SIOSUDS Yilm WSAS |051u0d 1yB1yj jenp
K1iry u ‘ojes-|iey A[Iny 2ARY 34 “WNSAS [0NUOS
w3y sy w Aouepunpor st Jayo ay] ‘wiSrew e
UM 3[143A Aty YBAIq 1, UOp am 1ey) os urdrewr
J2INIINDS §1 SUQ "OIURINSUI JO SULIOJ OM] dABY
om ‘pIepurels £[[ed1101STY I ey K1ajes JO 5]9A]
ay apiaoid 01 Japio uj Jonuos Wiy st waduod
Jofew oy 1y31y 2y Jo uowsod 1oy ul pue
“‘Burpn8 uay) st suejdne ay) ‘13p10q BULIOJIR)
3y JO PIS BPRAIN Y1 1940 1SN ‘Sprempg wolj

S3URIUMOD SIIIW O] INOGE ST YDIYM ‘POYEDI S|

1utod sotrewnopsad yead o Jaye Jjo somod soyy

"}o8q 3[101y1 3Y1 Ae] st $30p 11 [V "d[yord

W31y jeunou e A3dwios [|us pue sanuIw

T/1-7 18Y3 JO SPUOI3S (O Jayye awn Kue je soutdud
0OM] ISOY3 JO 3UO JO 2IN|iE] PURISYIIM URD D]IIYIA
3y L, ‘seuidua axidsosse om) oy woyy uoisyndoxd
11nJ 15pUn ‘g [ 01 ¢ YIRJA 01 UOLIRID|DIIE 130§
000°0$Z 01 UIISE SANUIW /(- 1811 Y} INOQE
st Yoty ‘uotuod samod a1 ‘Isowaiog ‘SWdIU0D
WY IP 9A13 1Yy jo saseyd oms Yy :3jan) AN

"WIBY PIOAR ued am os ied

w31y st Buoje ase s1d1udd uongndod ays dsoym
purIsIapun am a1ns 3q 0] sassadord Suiuren

Jo 2oquinu e y3non oF [im ap yied wBiy
Jo uoi8a1 paremdod-uou e ojut uoiysej pajjonuod
€ UL UMOP 3A0LL PUB UMOP 350U 03 [[IM 3|91yaa
dyy Bunwn K duns £q 131y ayy aeunuun

10 Aemuru J134joue UO J1 PUB| PUE UMOP 3[IIY3A
ay) 3uuq Joyia (I Yaym uoneutuud) wdiy

B 10n08Ut Ued 1901450 A1958s Sy oy ‘yied wydiy
1) Ul ISINOD JIAINEYM 1O] Ofes d1e uo podsde
dABY M JBY) SaLBpuUnoq i apisino Juuesado st

g
W = M L, | & W g
E Bl 2| zERIZ|2IBIiE
B a|le | eERBIS|SIF(D[E
NOLONIHSY A YNVINOW OHYa] HveLn VINMOANTYD

YIMSNY

INTWWOD/NOILSANO

# INTIIWINOD
/NOLLSINO

B-87



Table B-2-5

13

X "P310U JUDWWIO)) 12201 PI{OS UO SAWIL AUBW PAUIUILOD JARY OM | 67
"SIy JO [[E pueIsiopun
01 219y d1doad dJous 239m 2I0Y] Ysim | "duop
9A NOK JBYM YlIM PIPUED U3AQ 3A,NOA YUIY) | puy
*s3uiy jo jo[ ® pue Auadoid yoedun o3 3utod sem
1 1ydno | "passaidun K1aa we | 1yBiuol apmime
aanedou e B Yitam 19y swes | sSuig Sutuuny
X "W INoA 10j nok uey | 23,0k moy uo nok uawndwod o1 ayi pinom 1 | ¢
"SIUBLIZ[D [ED1IUD 2JOW 3} JO 2UO 01 Y3NON AEM
oY) e INd30 p[noA uonensuad a1aym uonenys
B 335210§ 1,UOP 2Mm OS ‘3pISUl SYUEL [an] 3Y) 01
Jauueq |ela)xd ue Juasaidal Aoy) Ing ‘sijoq yim
3IMoNUS 33 01 PayIeye Ale 1.y sjaued d1jjelaw
Jo sauas e jo dn apewl st {{ays 1IN0 Y] :upsny {31314aA a1 a8ewep 11 pinod
2\l “1aued Jjays 191n0 ue 23e[dal 0) dARY PINOM ‘€C-X W Aq 1y 198 pagq e 3] 2unys ay) afewrep
X M "A[SNOLIaS 30U INg ‘38IN03 JO ‘Sa A 13LIf) TN ued Koy) pue yeiauie s3ewep ued spig moux | | gL
[£'p UOLDIS 295] 'PIIOU 2Idm SUIIIUO))
“UOISSIW B Jjeniul am
210§3q s1a3euew UONE[[EISUL YIS Sutpue| A pue
spiempd 1€ 1091ud)) 1531 14311 32104 Ny 2y JO ‘o1ed
Japuewiwo)) Yy (1oq woi) uotsstuuad 3A12331 0) | 21 woly sa[iw (] INoqe AemAng Jo SUINSING 3yl Uo
SABY oM ‘3seg 35104 1Y SPiEMPT WO paydune| Kuij1oe) 23e1015 215EM JBI[ONU B jO ANfIqissod e os|e
S1 ££-X 2 210jag "Aemuru a3 wiozy sopw | s1 219y uoneziun osedsiie pue ‘soniande asepem
0y noqe s, “A11)10e; adelols aysem sBajONU Y 31UONIDPD IM 191JUOD ‘sanijiqueduodur uoissiw
X JO d1BME IpEW U33Q SBY YSVN qIBIPI “Ad Yim Kem8ngg 1e swoajqosd sop fenuatode aasam | L
"JUdA2 drydodise)ed e Jo Alfiqissod Yy dziwiuiw
01 3[21Y3A 3y} YIim Sunyew aue om SIMSsedW
uisap Jofews ays s, 18y swsks Aeurud
moq a1e Aay] "dnydeq e pue Arewud 10U € S1 1]
"SauIn {[e 1@ dANIE f|e 18 SwNsks Arewd ay
‘washs Lewud ay) woy wuspusdaput
A1231Ud ST YIIYM ‘PaQUIDSIP UdL) JBY] SWINSAS
uoneuuud) 13y yum pajuawaiddns ase asoy;
®)
oS
. £ S5
=) = -
w g S =4 B YIMSNY INTWIWOD/NOILLSIND B
m — B3 Sl %S ZQ
E 5|2 mmmmmn.wm_m = Z
& & & B < (2| *
NOIONIHSVAA | YNVINOW | OHva] HYLN VINYOJIIYD

B-88




Table B-2-5

[4

“I91BM ) WoIj mﬂcob:m ApoqAue jtrem 3, uop
am ‘saue US3P ® St ) ‘szoqumu ayy areddyue
J0UUR) IM I$NEIdQ pUy “uonsaoud jeq
3210JU 0 A1ESSI00U PIWIIP 34, 9M JUM JIANEYM
18 3wuuiBaq vare 3y ut asuefjraaIns 191dos1[ay
Buaey pajedinue saey o, ey jusumoop
3Y) U1 A0U []IM NOK "YU 18T 18 WS IAIISQO {$5339% [01U0D
0) 03 |1 S[ENPIAIpUL J2Y) SHOYD ATRUIPIORNXD | 0) UdXE) 5q {|im saunsEdW KILIN3S 1BY A\ "21053q ABP
ays ‘sduuy 1010w yueoy1ufis usas aaey [ ‘sansst ayy 219y 3G f{1m 9jdoay “awrn yInousd jou st jrey
X IS0 J10Mm 0 dARY []im A QBN “I( | © pue Inoy ue Joj peor ot Suisopd ‘axe ueunpis iy | (8
£311qnd 9y 03 uado Keys speoa oy}
‘Aem3n( 1e somsopd | [iM (AemBn(g aaoqe 520 1eys a1 ssordxg Auog
X PEQI OU 3q |]1m UYL ‘TUIYION QI8 "1 a1 01 s8939¢ d1[qnd psemoy op siyl pnom leym | 08
(e saso) ey ax1) Supikue 36 9)1ym
"Aressaodu aq 1ou [[1m (3] | e 105 pasopd aq AemySiy Y3 [jim {L | KemyBiy ssosoe
X SISOJA 18) S2InSO[> Peoy ‘ON 3N “4q 07 01 Buiod 11 s1 ‘spue] 1t uaym ‘passpuom isnl [ [ 6L
SHANSOTI Avod
‘duiwrour
a1 ut Aj1e9 AI9A IN3D0 1M SSYSUNE| Y]
X it} Jo peaye Jjam pazianqnd aq s Aatp ‘sa g ¢d1qnd apew aq sown Suipue] pue younef |iip | gL
‘popioge
$193 3[4 19410 OU JEY] UOIYSE] B U) PIWINIaI
PUE ([ 343 JO 3IEQ A 01 PASIOY 31 335 O]
ysow Joj Sunsasaqun Kjrenbo st it ing 41 Suanoy
pue dn 8u108 sdoad aaey Jou j[1m A|qeqoid
I "alis yoe3 1e Buipure] 5uo puE Ysune[ Suo 0§ "MOYIWOS S]O0YDIS [BI0] 3 0) UMOYS
15e2] 1e ‘Aiunuoddo Suimata e srjqnd ayy moyjpe 9q PIno> 1t 31 10 *3|qissod se Jeau se 133 10 335 0)
01 SIJUDIUT INQ) "3MS YIB3 10] JUAINJIP 3q [|IM sjuaprus [es0] iy J0j Arunuoddo [euoneonps ue Ji
1 29 [I'4 182 MOy PIZI[EUY 124 10U 9ARG 3 | 331U 3q PINOM 11 pUE “WIDISKS [OOYDS I} IIM HIOM |
“SINIUNUILIOD PUE SINLIOYINE [830] Yy Yiim jey)
JI0M []Im 34 “UOHIUINE JO 10] € SIOBILIE YIIYM ¢s8uipue| pue saysuney ayy aas
X XX x [x|x]|x ANANDR UBHIAL B SL YSYN QIO 10 | 01 ut pamo[e 3q diygnd [es5ud3 pue etpour s i | 1t
ONIMTIA JI'TdNd
‘Toedut [BIUSWIUOITAUD
1) UISSI] 1EY) S[BLISIEUI SNOPJEZEYUOU Y YIIm
udisop 1noA pnejdde o1 o] pjnom pue ‘Anunod
Y1 Ul 219ym3s[a pue 213y Yioq swesJoid soi0w
8e
- | . : 2
m 8 m £ JIMSNY INFWIOD/NOILSANY o
=] - 2 M o & o
Flz [ zER|Z|2EI R 38
m m & ve K |2 |3 | s xS
NOLONIHSVAL | VNVINOW | OHval | hvin VINSOATIY)

B-89



£t

23URI-pIW J0] ‘alIS adurI-pill € 10J Ajungioddo
ans Suipue] Ixou Y[ "elwlojije) ‘Ioyeg

JO yuou poq axe| Aip uBLA[IS 10 ‘BWIO}ED
*3521993p1Yy U1 451U aIBHEM JiY [BABN

e euly? 18 1o “aJuriumop sajiw 9ol
1NOGE 0}  YIBN—MOIS PUe Loys 3q [[Im SIY31p
18114 “ssas01d uorsuedxa adojaaua ue Suisn
3)91Y3A M3U 341 1S3] O] IPBIW SEM UOISIIIP Y]

Aem3n( asn 0} JOU IPIIIP [{IM NOA I8y}

Aupqissod g a1ay) s1 pue uasoyd Kemdngg sem Aym

¢8

NOILDATIS ALIS

Table B-2-5

*SABMYSIY OM] 3} JO SAINSOd ATesodwidy

Joj suejd oN “KemySiy 3y Jo 1nq ‘3[d1yaA

3 Jo yred 1y31j) oy woy Aeme are Jey) sease
Fuimara spiaoad pue Jutaow d1jjen ap dasy

UBd M JBY) 34NS 3EUI 0) BAIR 3Y) UI JUIWIIIOJUS
ME] Ylim YIom 0] aAeY 0} xdeq SuroBd a1 om
‘peos ays Jo apis ay o 3unnd 1snf aydoad

JARY 0] JUBM ,UOP 9 °dlLJen Jo mo[j aip daay
0) JUeM 3 “Bare 3 YSnouy) sAoul 0 anUHUOI
Kjdwits pinom uoJog JO ISes Jo aulf 18y} Jo Yuou
peol 3y) uo $,ey) d1jjel Kue jey) pus s aung
yeIsABH 3y} JO 1583 3ui{ Ay} JO YINOS pue uolog
Jo 159m 51 3811 Suimata 10) Junyred aepowiuiodde
pIno3 1813 BaIe Ue aptaoid o) st Jnoge Junyuiy
Apuaund are am ey S3A1193[q0 311 JO 300 YUy |
‘Ut [11J 01 SIEIAP JO 10} © 3ARY 9M Inq U Suimala
u jsa19)ut ue aq o) 3uio s,359) Jey) 3zZIjedI SM
‘1ey uo Suiuueld ayy pardjdwon 3, usaey o

{Speot 3531 Jo sainsod Aresoduiay

10y sueyd Aue a1ayy a1y ;(aseq a0 Ny Sprempy)

§6¢ pue g¢ sAemyBiH uo dyyen 13318 1i [[IM MOH

[4:1

"uoijem)Is Juo jey) u

sn djay aseafd 01 SIATIUAIUL JAYi0 50 YSnong
way) a3e4n0du3 0} 1529 100 AN [|im am pue Spaau
350U} 2)EPOWWIOIIE UBD am JBY) OS SIPIS Yi0q O}
912J3pISU0I Ajjeninw aq [|im 1ey) saoeld Jatio ayy
e 1y az131iqnd pue 3)qissod Sumaia aysu 0y
prey A1aa Yiom [im am Aym s jeys sSury soio
J0 10} © ‘spaau [euosiad ‘Jotem ay woy Juuayns
KpoqAur Juem ), Uop M ‘Base LISIp B 5L )

e sasay

|BH
HI4 NG

RAR~Y

=

8|e00)

n
A1
TR WD

;

F30Bpy
uoJog
1e583um

NOLONIHSY M

oHvd]

HYL(

VINUCATIY)

YIMSNY

INAWWO/NOLLSANO

# LINJRNOOD
INOULS3IND

B-90



143

“J{3811 191qUQ Y} U0 mo:_uac_a_: a1 3yl Jo
auo A[uo 01 JuafeAInba st 3101434 s1yy 10j A219ud
jueqjodoad jo snnp [e10) oYL “|rews Ajaey

s1 s1y) 3Andadsiad e nok 9413 01 ‘swooq ILU0S
ay) ap1sIno s3ul3ud Aty W0y Isiou paulesns
Jes3udd ayy 01 103dsas YA "S[aAI] IsiOU
JJoy1| [euiul 3y uy SapTUS Uaaq sey 313yl ‘SIA

L1L4-US 3y woy wooq
atuos §o 1o e Suinald am ae AYM (SpUeIS 153}

Y1 19934e SIYL [[IM MOH ¢ISTuy) [entul oyi inoqe
1TBYA (BAJE INO 1d3JJe 0) SU103 SIY) St MOH (S[IAI]
3s10u Jjoy| [entul ays uo Apnys Aue udaq asayl SeH

68

ASION ANV SIWO0O04 JINOS

"Soae
2d4y asop pey osje 1By PAISIX3 1BY) SAN[19¢]

Y yNm SpIEMPT U0 UONEBIOPISUOD O 18yl 3xel
01 PRy 2Mm puE SaN31|1985 13O Yum dejraro jou op
sauoz uoneyuswdes ‘pasodxa e swejjadosd
JO JUNOLTE SIY) YIIM SI[INY3A 213YM BIFB 3J0WA
Apua1d1ns e uy aq SANL[IR) Youne| Ino jet
s11nbaz ‘aduesip Ajuenb paf{ed ‘SUCHEIIPISUOD
B3O paiapisuod Juaq yutod 3 18 spraje
Y31y Ajawanxa ue Je aq |jim i pue ‘I3uel

3seq 9210, J1y SpiemMpd oy ulyim 3[gissod

se 1gj s ut )t Suuiq 03 pausyaid st ‘Yoae:
[291L3A 23U} JO ISNEIAG JUIWNOOP 33 Ui S 31
pue ‘swaned suqsp sy Juipnjdul ‘Juldpow sy
OMII JUaMm UONBULIOJUL JeY) ||V “UoNEuasald Jno
JO PU3 3Y) J& PIsSNISIP Sem Jeyl UOHRIIPISUOD
pue s1aquinu ys11 ySiy sy ur s1eyy

-auoz JyBiyy ,sprempd ut (|1

s1 n pue Kpadosd NTIg (€ S1 1] “eaJe pae[ndod ay
woy Keme Juinag 21,n04 1nq ‘90w 01 Aem Juo|
BJON "9[qQISSIIIE S1 JI 0§ ‘YO OS PUB SIDAOW Yue)
A1 343y} UL S3|INY3A 198 34\ 'pEOY ZLENn) paj(ed
peoJ uasap pood e yiim eale ISP € S1I[ ‘uondunf
5, JOWIRY 1B UO1IIISIANUL 3Y) JO IPIS Y10 31f) 0}
w03 paiapisuod nok aAeH “Bare youne| jeipauul
ay woy a3ues umop seare pajerndod aaey

noA asnedaq aung YesAe} 1t pue paq afe| Y

JO pus inos 3y uo ioq ‘suonisod 3uis Yaune| yloq
INOQE PaLLIadU0d 3fe YSYN s op o) Sunpifue
JABY 1,UOP OYM SPIempH I jlom oym djdoad

3WOS "Sprempi 18 YJ0m pue J31Seaue] Ul 3Al| |

¥8

Table B-2-5

*S)yai]y agued-uoys ayy 3u1pd|dutod

13y swySiy s8ues-198uo] pue Jaquuinu gIBN
1oy31y 3y 03 Apdanp o8 pjnom 1nq ‘Wi 2ues
-piW & 9)ew 10U pjnom gg-X Yl ‘Aem3n( e
pue| 01 3|qeidasdeun aq 01 sar0id 11 J1 “Aemdng
Jo sanquye 3 pasajo wip ‘uoidulysem

‘I%E SISO 10 BURIUOA UL 3Seq 92404

Ny wonswie 0 aseq 32104 1Y Spiemp]
woyj Aem a3 uo 10pLuod Jejnonued sy ut sals
19410 OU 918 219y | "punoln Juirold Aem3ng
T JN2D0 PJNom—g | YOrA] IN0QE—SINUI0[IA

X X
X

=

0 (1] 2 ®

m = 2 3 € of & |m m

' el 8 8 (B {2 |8

- 1] m

o gl ¢ g[E| IE|3 |2 |28

L 1 = a m
NOLDNIHSYAL | YNYINOW RY VINSOAITV)

HIAMSNY

LNIWWOD/NOILSINO

# LNJWHNOO
INOILS3ND

B-91




Table B-2-5

S¢

193201 350y], ‘pnoj pue BUOLS AISA st [-4 9yl
"aul] 3Y) mo[aq st moisseqg ‘pnof seys Surylowos
Teay o) dul| ur 1y3u aq 01 aAry p,nok og ysd ¢
PuE [ U33m3aq A[[eRSN S| WOOQ J1UOS |/-YS YL

Jsd jjey ® 01 wapeAInba s11j0q Sutnydy

V 1Y) UBYL 19MO[ 10] B 3q [[IM WAL JO 1531 Y
ing ‘0l pood Anaid e 133 |1,n04 jsd ¢ punosy
1582 3y} 01 Jej S ueunjis [endA3 ssow aq
pInom axe] euiy) woy asoy) -a3pry uowa|
Woy preay nok 1By I3A0 paysiuiwip aq pinoys
[2A3] 3s10u a1 pue Aeme JayUNY S )1 ‘21a1y)
Pa1sa) Ko ssuiBua ay) jo awos 03 3qeredwios
SUSIY) 3[IYMm 0F "33 JIAO PRNSI] 3JIM SSE[D
punod 000°60% 03 081 J0 sduiBua ay) Jo Iaquinu
v “istuy Jo spunod jjey e pue uoljjiw e sem
U0 IBY], "€€-X Y1 UO [3A3] Jjoy!| [e103 spunod
000°00% ey am ‘urely -g¢-X ap uo souidus
ay1 Jo yi0q Jo IayNa ‘sauldua ) ueys 1Sy
Ja8re| Aqeiapisuos are 319y} 19m jey sauTSua
31 snig 'St NS PNg NIRSARH Y uey) Jamoj
A1quiapisuos aze s)yis 353) 93pry uowa] sy

'S$9] Uq 3| B 2q [[Im
yuou dn 13yuny pue 3510 12304 Y3 JBIY |[.NOA
"GP $6 PUB (6 UIIMIAG 3q P[NOYS UoI0g Je ISIoU

syl -wesdoxd ay o Ayjiqisuodsas ayp 3q |(1m
sa3eurep oy ‘eare .3)[EWS € LI PUR JBY) OP |[IM
Swooq J3Y31y 3Y) uo [9A9] SNI0J YL ‘OMm] 10
MOpuim paxdRLd € St 338 ], am Jsow 10 Suiyoerd
ap ynm waiqoid e 10u s,3104) Aj[eI3uad ‘S[9A)
12Q199p 3 UO JIPUN pUE (7| PUNOIE SJ1 USYM
-as|ndwi puosas-1aprenb € s,)] "wooq I|qnop

B 2%1] spunos )1 ‘Jsd auo 0) Jiey ) ut .11 UM
SWooq J1uos A 03 10adsal iy ‘sawBus asoyy
Jo auo £juo st pue spunod o0y St Aue iy
pue spunod uol|jiw Z°£ st 3pinys aseds sy

sjlad

oyup|

6|000}

RN DN

A3
B e R

1s2u30Bpry
UOSDH
J19BaUBT

OHYA]

=
<
™
-

YINYO4ITYD

YAMSNY

INIWHWOD/NOLLSIANQ

# ANINNOD
INOLLS3ND

B-92



Table B-2-5

9t

*sAkp o[jody 30UIS SI1ISNOIE ISIOU BUIOP UD]
aAey ap “uonesyuA Julodiapun ase sansst 2y
UIBUAD pUe )1 JO 150w pajedionue Ajurepsd am

-iny 3t Joj paje[oden¥a aq i (1M PUY (UWeI301q
a1 noy3noayy suaddey ey stiqap Aue pue

‘SWo0q 21U0S ‘sa1ISN0e uo eep Juises aq nok |jim

"T00q I[qNop ¥

oI punos 1sd  pihom Jeym

L8

‘punoed) duirold Aeman(] uo

b_au_nﬁ a1,no£ ‘93uei 300 asenbs Jad punod suo
Oy 9pisu] “alays paedy 3q |jim Koy ajedionue
1,U0p am pue 13pi0q J0oj sienbs sad punod

J1eY 341 3PISING AL 3{[IASJURIL) PUE 3|200 |

“Yainb Jeas ‘Sueq ‘3ueq

5.1 0s uede puooas e Jo Jarenb e aq Kjuo y| Koy
NQ “I[YIA Y JO yIEQ ) JJO SIWOD JeY)} JABM
B PUR J[O1Y3A 3] JO JUOLJ Y} JJO SIWOD JRU) 3ARM
e sl 310yl 3ueq ‘Bueq e seay 0) Sutof a1 no X

W3y Ajlemoe

noA aIaym 350]3 3q 0) SABY PJNOM I] "N YuM
PaeIdoSSe St jey) anssardiaao ut suoneIqiA ag)
aaey j uop £ay) Inq ‘ders s|qipne ue isnf Ajjeas
a1,kay) "£315ua yonw jeys 3uiaey jo ajqeded
QU S3UO JO[JBWIS A} JO JUON 'SBIIE Pasndoj

2y uo uaddey Ajuo swooq spyruSew asoy |

‘Inoge Furyjel 1,94 1BYM S| 18y puy

*aBuel [ewntsap snid gg [ Ay ut 100) arenbs 1ad
spunod 03 ¢ 03 pinos Keme 133§ (g INoqe 219M
noA Ji aYLs Japuntp v "awes ay) Inoge s,1]

"3AI] am 219ym suaddey ey

&1121 ued uossad

agelaAe aup se rey s awes ay) Inoqe AJ[ediseq |1

s1 10 ‘Aq 3s0p ays Suiyy e pue ¢¢-x ay) woy
W00q J1U0S B UIdMII] 0UIYIP AU A[[eal 24P §]

98

"3J0J3q padudLIadxa aA, ok TRYM UBY) JOMO|

Hq e 3)inb 3q p[noys [3A3] YL OUBISIP ul [[am
S8 ALI8D ), Us30p Yol astou Ksuanbay saydiy
ayew Ajjesauss yorym ‘uadixo pure usforpAy
3uisn ‘[rews ase souiBua ¢g-x YL “damod

ajow ‘Asuanbayg 13mo| yonw )esduad pue sjquimu
01 pu3) Aaip pue Kduanbaly 1amoj alour gonww

© 9arYy Aot ‘a10jamy 4388 yonw are sauiSua

sy s3saN

AW/

sHeq
oep|

/600

eminn

NID
b g RIL 1]

suaabpiy
uosog
Je1383uBy

NOLONIHSYAM\

g
=]
-

OHYa]

x
<

-
-

VINBOJITY)

YIMSNY

INIWHWOD/NOLLSAND

# ANINNOO
/NOLLE3ND

B-93



Table B-2-3

Le

1snl Asyp pue ‘dn Qﬂoﬁ ‘YIIM JIAO SEM JSIOU 3Y)
se uoos se puy -Suigikue op 1,upjnoed Asyi ‘punosd
ay) uo Auf isnf 03 pey Aay], “way) paziious)

1snf 3 ‘4o o8 suouura asoy) preay ajdoad aso
UaYM pue ‘saydudn ojut way ind ‘Juluren rem
SWos Auop ‘23urlq 0] WY OO} A3L) pue ‘PlIOM
341 Ul SIAIP[OS 1SaUT) Y pajes dlom Kayy awrl Jeyy
1e--dn pa1oyres pue BOLGY UI SAIUOJOI N3 JO U0

0} uam Aayy os “A|peq SISIP[OS PaPIU Youds 3Y)

‘1 A\ PIIOAL U] "9SIOU UO JUWWO0D J3YI0 U0 pUy

‘saue|dne 259y} Jeay JaAdU

NOA "3SI0U OU S| 134} ‘U 0} Pasn 138 NOA Jaye
ing -uteSe ssiou ay) 10 Su103 o1e 3M Mou “213Y
saure[d 1no 9Fueyd p{nom am w1} AI9A3 pue ‘3siou
Surddod S1q e sem 31 ‘pasyyoeq Aap ‘papue| Ay
usym Ing 11 pey 2A,2m mou W3noy) | pue ‘219y
awred Aayy oFe s1eak (g 2q pInoMm i ‘213 Ul paAolu
sTuvIsniy UIM) 341 UaYm ‘JySnoy) | puy uRyl 1edY
19A3U NOK ‘Aym ‘sAep ma) B 13y "ISNOY JNO I3A0
map pue 1y3iu jje pue Kep {[e squioq paddosp A3y1
-doip s1oquioq ay 315ym 3ury Suiquiog 3y woy
SI[IW 7 PIAI] 2M PUE ‘3[[IAZITY JO ISBIPNOS JIAO
PIAL] 94 W LOYS B 10j “U3Y |, "3i0w AuE 3| 310U
1, upip 150l nok ‘squipuef maj & spew pey 3y 1BYV
"210§3q PIBaY 19A2U 3A NOK 3SI0U B S, )1 ‘OU ples 3Y
pue Asou s}t ptes | ‘pi0ouo) ays ‘aue|d siuosiadns
183 s 3eym 40 jopd youasd ® yum Juawnie

UB 3q 01 JNO paLrEls §| "aw0d pue 03 saue(date ayy
u93s 9A,] *3JI] Aw Jo ua21ad 66 aIay PaAl| dAeq |
PUB ‘061 UI 33E SISO O} PIAOU J3Lpows Aw pue

X ‘Gunsasaur K19 nof yueyl | ‘Z681 Ul 213y WOY SIIW M) © Wi0q Sem Jayigy AN | 68
-ariqud ay) 01 3[qE]ieAR 3q [|IM 31 'S
“31eN[198] Ued A3 0S I8l o SN im Funjiom
usaq sey uonepodsue] Jjo usunsedsq syl
-A[ingared A1aA pamo[jof 3q {iim jey) ‘parordde
u99q dAERY S[3pow pue Y1y o 08 am U0 pue conqnd 3yl 01 3|qejIRAR 3L S| I|IIYDA 2[es
Q0
] g8
8 g okl (2 | |8 23
e | §| -z [FE(HER(E YIMSNY INTWWO/NOILSAND 32
|y o n —..m. 4 o |3 B -
¥ B gl 73 [S # q1° |8
NOLONIHSYAA | VNVINOW | OHVA] HYL() YINEOAITYD

B-94




8¢

JARY 0) WaL]) asned Jydiw 31 1.l “asiou Jatiq ay
yum jeyy Kiiqissod 1y3ups © st auay] Isau Jay)
woi) Keme A 01 3u1o3 jou a1, A3y} ‘sapunyy jo
de|> e Sunaadxa aq pjnom Aay) pue uuolsispuny)
B Ul 319m A3y J] 19913 S[UEIS,, B PI|[ED S, leym
nquyxa £jqissod pjnom euswouayd ay) puncie
122 1, USABY 1811 35013 ‘1MU9D 3oedg Apauuay
3y} je s3|3ea Yum 30usLIadx? N0 pue pIIq € Yim
AyjeardA) ‘Kauanbagyur ay) pue swooq 2say) Jo
a71s 93 01 193dSaL YA "ONSSI S1YY JIA0 IDIALRS
AJUPIIA PUR Ysi Gim Fuipiom uaag aAey IM

‘suonejndod

asou uo Sunoayas asey) ur Junyikue a3s 3, upip

1 "Arenuqa4 (nun Sutal3syuey | woyy sy ino
$3[3e3 (0P 10 -€ 10 -7 JABY IM PUE ‘SWOOQ IIUOS A}
30 wudioo} ayy ut 51 ease K134 uoKue) Y| “s|je
1eaun) Jeau dn s3;Fes Swos peuonuaw §1y Yrp Sy

[4)

"3W1} 4OUNE| 1€ UOHEISPISUOD Ojul

TeY) O)E] pUR 2I5Y SAILIOYINE Y1 JO IdIAPE Y
3uimol[o) 3q ||tm 34 “BILIO}[ED WAYINOS pue
yein ul yonw aedidnue Luop op uoISUIYSE AL
Jo d1e1g Ay w1 saoe[d awos os[e ale 313y |
"PRI3PISUOI 3q [[Im ‘3q p[nom ajdoad asoym

aut 1yBiy 3ys w sease 19y1o pue sassed uteyunow
OS[e Jnq ‘Seare IS Ay} A[UO 10U ‘|[e1AQ

§1208 []819A0 UB 59 S| 1O ‘SBIIE 1S )

u0 3031334 01 3u108 £juo nok 31y 001 SayIUE[RAR
128 saoe[d JoyIO *SeaTE 1S Y UO A[UO PAIIYAI
JO pury noKk ‘saydue|eAe 3y uo Juswalels ok uj

Table B-2-5

"Se3Ie PalOaYJe AL} Ul SaNIALDE asOy) pIIINPUOD
aaey sanuoyne Jadoad sy Jey unjuod ued

am |Lun pakejap aq [[Im Youne| ‘s)s{xa UONIPUOD
ey 31 'sassed ayp ydnouys Surjeaen ajdoad

pue s1atys aurdje 01 Joud ‘smoy umep-aud ay;

wi Ajjensn ‘suonipuod ayduejese Suizi[iqers Heis
op A3y} Jey} JurpueisIapun Ino S1 3| 'SUOLIPUOD
3SOY1 MOJ}OJ O) JUIUNIWLIOD I} IPBUI IABY I
“ISIX9 SUOLPU0D aso\s 33 AeaidAy sautjaping
are 13y, 'J3A0 AJJ [j1m 31 Jeys sassed uielunow
pue suidje o1 j0u Im quawndop 3y uj yed
181y ay w suoueaqia ysd ~ ay) 1e uoneIdpIsuOd
93 0] Paau am Jey) Papnjduod A[y3noy
“ayoueeAe J0j Ausuadosd e pey pue padojaaap
SUBQ MOUS 18y SUONIPUOD 3Y) PIMIIA3I

3M 'SIF 9Y? Ul SI UCHBULIOJUI JBY) PUE ‘SIA

£SInsa Jo pury Aue usiod pue saysue[eae
Jo Aupiqissod atp ojut Jayury paxoayd noA aaeH

06

“SUBULIST) 9y} PoziIoLial

T sIsay

BUBBY
SH93 WND

8]000]
nn

sjed
~yep|
EM
UoJoH

suadBpy

18]SBAUB]

NOLONIHSY A\

VXVINOIW

=z
<

YIAMSNY

INIWIWOD/NOILLSINO

# LN3JWWOOD

INOILS3IND

B-95




6¢

Sjuels € aq Ajqissod 0) pajedionue sem yedwi
a3yl °'yuo) oS pue ‘s{mo ‘sieq ‘spnq pasi|

yein) pue saj3es pleq pue suoojey Surredwod
DIAIG JNP[IM PUE Ysi{ 3 0) paniwiqns

pue paredaid sem Juswssasse {eardojolq

v "aziSojode | (CON) (JBY) A1) 10U PIp NOA

IsT] uonnquIsip

ap uo sem sBunidg ystg °|(ej s8] sBunsaw
Sudoas ay) Joj pip am uel Sunasw 1Y}

10 SJUDLIISILIAPE PUE $3D1I0U 3IOUL JNO LS IM

‘0S| SN JO 3WOS O} UOHBWLIOJUL 18y}

PUAS pJnom 3y pajeaipul 3 "SpJiq 3L JO ISNEIIQ
s1u10d {230} 3] UO UOLIRUKIOJUL 20U Wity dA13

pue wiy yitm yonoy ui 323 03 Suiol sem uedy uyof

-a13y}
umop 33uel 3y Jo 3snesaq Juikdioo] d1uos noA
INOQE P3WIAZU0D sem 3H “IYSIU0} uny 33s ), uop

1 1nq Sunow 158 Y3 18 sem I ;PRIoBIL00 sFulidg
ys14 wouy sunds ysi4 woyj urejueq Aef sem

£6

Table B-2-5

“Joedull ou 2q pINOYs 2Jayl pajedipul

Kay1 ‘wasuos Jo sataads 1o sa1dads pasaduepud
pue pauajeanp A[rejnorued—ieang oy

Aynuapi 0) wayy pajsanbai pue spedwi Jo sdAl
31 JO DIBWINISI INO IIIAIIS JIPIIAM PUB st Y}
01 paptaoid am °915|dwios azow ) IeW UBD IM

‘way)

BuIyolEM PUNOIE S1 JUOIWOS SSI|UN 210WAuE

dn %00] usa3 Ajjensn j,uop sjeuniue ay) ‘sany|1oej
1591 9wBud o 3y o AYY 3, uop Loy pue ‘3w
ay) [[e N Jeay 133ud)) adedg Apauud)y je asoy]
153U 3y} O3 WIMAI [[1M A3Y) “Jeasy) e Jou s

2191 eyl 3A195q0 A3Y3 JI PUR ‘UMOP 3[NIS SPIIq
o ‘sanas N sy -as|ndwil auny-3uo e 5.3 Ing
AU 11t A3y ‘Sutuajeanp se paarsaiad s j1

“Butuaddey

§,1BYM 335 PUE 1S2U Y1 2ABI| 0] “1I3]J3 J[UeIS B
9s0W e ‘aq p|nom 1 ang -asiou adAy eyl noge
PaWIZUOI 3q 10U UOOS PIROM A3yl ‘$a|I1YIA
suossadns yym ‘vo13a1 s1yy ur yom ap jo wed
aunno1 K1aA & 3wedaq SR J1 i 0) Wmal A[uoys
uaY) pue St ) Jeym 335 01 A|J pue 1D31J3 , Jjuels,, ©

‘§1g 4noA ur yeys ind 03 eap1 poo3 e aq 3wy

“EIIUIRD B JO YOU[I Y} uey) Ja1AedY

1q a0l B St SIYL "SPAIq 3Y) SQUISIp BIAWED

® JO §21j0 oY) asnEd3q 350(3 003 Fuinaf sdoad ynoqe
patuom ore opdoad 9Jyp[im ay) pue uoneR[IIY

Jo neaing ayl ‘sySiyg AtoresSiw are asay |

e sasap
2UBIBH
SHE4WNG
sjie4
ouop|
6)600]
EMONN
uouop
16138 UB

saBpiy

Z
g
(=]
=
=
<

YIMSNY

INIWWO/NOILLSAND

# ANIWNOD
NOLLS3ND

B-96




414

Table B-2-5

9]qe40)s pa||ed §,if ;ﬂo_os_us awes

1BY) 35N “YUIOJ OS pue SUBIL L ‘SWNSAS JYIO
"p1ae J1I10[Y201pAY saonpoid siojow 19%01 p1{os
ay) jo uonsnquod 3y ‘pedwi punoid ay uQ
‘uonsafut 1anp y3nomy a1 398 o1 Aunuoddo
WA1DLYY9 AIaA © SBY 31 ‘apow sy u) 3daoxy
-219ydsoens ayp 01 Aem 1154} SR A[[eMUIAD
1oy} sjuraadLyel pue ‘)40 ‘stuejjadosd

913 J0 Junoure Juajeainbs ue o) Swidewep
Kjjenba se s1 senotued ut aULIO|Yd YL "IRM
13y} U1 YUO} Os pue ‘sa[o1ded apIxo wnulune
‘asunto[y> Buiseajas ‘a1aydsolens ayp jo 33ps

13U 3y} Kjareunxoldde (uun wng ol anupuod
souiSua asoy] Mo Fuiwoo s sed 1oy pue
$3pIS aY1 01 I1no pue umop Jurwing s3] “Sutwing
Hels 03 109 3y jo [je Suisned ‘yuefjadosd

ay) jo peay ayy e panusd a1,Aayj apiswi

341 UO MO)|0Y e SICIOU JINDO0L PIIOS OM) Y],
‘|ary 3Y3 SI WnUIWN]Y “JIZIPIXO Y JOJ IPUOTYO
WINUTWN|E YIIm puoq I5qqru € 1 1] "19serd
IOAIS © aY1] SY0O] 1Ryl [eUEW B [im payded
QIB 3pIS I UO SIOIOW J9NO01 PIOS OM] Y],
*ua8Axo pue usdoIpAy asn pue sourdus urew Jowy et je noqe 3ulyjel nok 2uom
sa1p oyl ‘uoisindosd jo uoneurquod e sasn | sBuip jo spuly jeym SISy awos pauonudw nok
‘apunyg 99edg ay) ‘ajatyaa Juaund anQ wedwr | pue ‘siyBiy snoaasd ut uey yoedwy [BIUSWIONAUS
X auozo Susydsorens [eqoj3 3 01 Junidjau sem | SS9 Seam 234} 1ey) S[F Y Ul pauonusul noA | b6

ANOZO DINAHISOLVILS

ey

uo dn mo|[0] pue Os|B [[Bd B Wiy 3AI3 01 pejd aq
1M a4 "sa1ads ay) 0 uoltelou Yum SI3 3yl Jo
g xipuaddy Ui osje st Juawssasse [en3o[o1q Y],
ey Yum noA apiaoad s oy “wajqoid e oq
01 paa1adsad jou sem 3] *yIeq UINISI USY pue I
pasnes jeym 23s 0) 2A0w pue A[) A]qeqold pinom
Spaiq 9y "Aep iea]d AjjeuLiou e uo spuny)

Jo de[5 u 3y1] punos pinom J1 3sNeIAq 19349

# ININWOD
INOILS3ND

g e ol Bl |8
B O[E] B| 2 gk m"m,m 2|2 YIMSNY INTWWOD/NOILSAND
n o9 @
X m = sm O_M ? W. 3 Mr
NOLONIHSYMA YNYINOW OHVA][ HVL() YINYOAIIVD

B-97




84

118 PUB Ydnul S ey} 0S ABM € [INS Ul vu‘_smc__oo
‘pautesp 3q O) papuul S1 puess ay) 18 Jdjem

ap ‘os[y "31IS Youne| ) punose uMop 3urod
[1tm ua84xo pue uaSospAy jo Junowe jewnuiw
K13A “199] 000°S9T 1 3]21Y3A Y} Yim S)nuI

~ aany ut )y a3ues Suoj sy uo Aj[eIN

§,3] "dn 5208 1 5308 11 asnedaq ‘[ewnuiw

K13 3q [)1m 2 s394 enysof Yy JuipreSay

"SBAIE 35041 JO Y|em punosd

€ 9w pue Arwixosd jey) ut are (8 A3} asaym
330U |[IM 9M JNQ ‘BaJR 3Y) Ul PaISI) u3q A|[enyde
3AeY 1By} SI0I0W JO 10| B URY) I3[|BWS §,1]

*3JaY} saniAnoe ay) Jo Aue uimofjo} pasde)jos
JARY Aue J1 935 0] YI3d 0} pue are A5} 21ayMm
MOLD| 0] BAIR JAPIM B JO 35UR][I2AINS pUnosd

V "BIIE JeIpawiwl Y1 WOl papn|axa a1 Ay
ans Suyew Kjuiepsd 03 paniwwod aAey Im

1nq ‘pajedidoniue udaq Jou sey sy ‘smounq UM {SMOLING 91B0| O} BAIE I} JjEm K]jerde
oyl 2uipreday -punosd oy ySnouyy Suyjaaen nok 1A jleunuiwt os aq o3 Surod yeyy sy 10

10U pUE 510U 3Y) WOL 3q [[IM pIAIaad
3q {[1m 1BY) SUOLIRIQIA 31} INq ‘SONSNOJE PUB Jie
3 Wouy SUONRIQIA WOY KJienioe ale SUoleIqlA

Buionpoid aq 0y Jur08 s1 s1yy ey aInjsiow ssa9X2
an yim waned Y31y 3yl w1 yons pue saax enysof
ayy uo veduit Aue 3q 01 Sur0d azoyr 5] (smounq

X J1WsIas se paA1aasad uaaq sey reym ‘oN S3JLIM 3Y) 133]J€ SUOTIRIQIA J1WSIIS A [[IM MOH | §6

Table B-2-5

SLOVJAI NOLLV LADUA/IAI ' TA TIM

"a83ydsorens

ay1 ut spnpoid auuojys Juiseajas pue
‘alaydsoune 1amo[ 2y Ut i1snp ‘punosd ay uo
uonisodap piae Jo uoneuIwi|d AP udwaAcidun
819 ays s1 Jeyl, "SI0p dun0jYd |

SI12130 JO spuesnoy) 139j)e o) Jusod s1 spnejow
U0 213UMm ‘UOBINNSAP d1A[RIRS 3] “JO3]33 AY)
9AeY ),us30p 11 Ing 2191 dn 133em [J1S 5,219}
‘au0zo suasydsoens sy 1598 ued 3| uadixo
pue usBoipAy uteid st 3] ‘sjerraBW SO

J0 Aue aaey j0u [[Im €E-X Y ‘ABojouyday

Qo
<]
F -4
0 (] “ -] md
B x| 8 gl |0t |T e B zZo
@ 2| &| ;3 |BE|7FER |5 YIMSNY LNIWWOD/NOILSENO 3z
b o 2| &z lelE 3 |&
X ] - " W =) 2 “, EN
3] -

NOLOXIHSYAA [ YAVINOW OHVQ)

T
«<
-
-

YINYOAITY)

B-98




[44

Y], "paysi|dwoade 3q ued jey) suoyesijdde

pue uonelojdxa jnjasn pue ‘adeds uy paronpuod
3q Ued Je1) 2I3WWO ‘SWNSAS SUOYBIIUNWILIOD
Jo s3d£y mau Jo A1aLIeA © 10] pUBWLAP B SI

a1y ] ‘2ouds ojul payoune| aq 03 PapIOLE aq ued
JBY) S2UO KJUO ) AR SIY[[2IVS SUOIIEIIUNWIWOD
a1 9] speojAed jaxew [E1249WWO

uystxs [jom pue speojLed juswuraaod
Auoud-ysiy ‘aaisuadxs os 3uiaq s1509 youne|
yum ey st Aepos 3uiueddey stieym “uglo
yureg moj ojul peojAed e 128 03 punod e srejjop
Jo spuesnoy je1aaas Juied uaaq ‘s1eak gp 10
0 15ed 23 19A0 ‘aARY 9N “Yureq uo 213y ajdoad
3 Jo 1Jausq 3y 10} deds azyun pue ao(dxa
A[jny s10Ul UWRD 3M JBID OS [9A3] 2]qEUOSEAL

e 03 2oeds oju1 Juiad o 1503 2y 3onpas

LUOISIA S S7 JBYp ‘UOISIA

Table B-2-5

sned

oyep|
youaol

5094 3TN
6]800]
[—AEMENN

uadBpy

18j9BAUE]

g
g
£
E

0) UOISIA € SBY 9Y ‘YSYN Junuaauial uewp 15410 | s, UIP[oD ue(q JO InSaI € S SIY) 1oyl pauoyudw noA | L6
"NOA YueyL ‘s3Il
1591 ££-X 3y} 10j aseg 30I0J JIy WONSUePN ISR
0} noA a8In | ‘uorssiwwio) AiD Yyl ‘sj[eq wea1n
JO SUSZIND 3y JO J[BYaq UQ "L¥L 3 JO YoBq Y
0JUO ££-X Yl Y| 01 st 3204 21y WONSWIB I8
J|QE[IBAR 1I 9)BW ‘3UBID u0J-00¢ € Ulelqo Ued pue 0}
$59008 aAey 9 "Amdas ajenbape uey) arow yum
aseq AJeN|iw 3A1108 UR St SIY] "aseq 2210 Iy
WONSWEBA J0) SI0}BNIP [EIUIWUOLIAUS OU IB 313y}
puy om ‘yeap Lreuwwgiaud sty ‘uswaiers wedw
JBIUIWUOIIAUI JNOA BUIMIIAI U] “JUIWIIBYS B ST
siy] ‘uonsanb e jou st sy ‘s[{eq 1€ID jo A1)
‘patou JjuswneIS ‘nok yuey| ay Jo Jokey ‘Suiwuiag qog wre [ ‘pi0321 3@ i0d | 96
YJHLO
*AZ0[039 ayy 1dusIp pjnod )| “ule3e pasn
pu syuel a8e10)s aY3 03 Wieass ul Jyo pajeiodeas
393 1,UpIp 181 2431 SUTBWIDL JEYM WITYDL
U 1Y ‘ISIN0I JO [|1M IMm TRY) pUB ‘Youdn
Swky 3} 0Jul OB UIRIP |[IMm UBD dm JBIY) ) JO
ge
m
¥ of £
& ot YAMSNY LNTWWOD/NOILLSAND 38
?
t

B-99




ty

AJUO 3Y) INOQY JEIS AINUIA I Ajatewnn
pue €€-X 2y} se yons wasAs w3iy snowouocing
ANy & 3Aey 01 MOU 2[qISL) A[2INUI S0 O
‘WIY) JO 210W PUk IIOW BWIOINE O} SN SIQBUd
1 ‘Ferjiwe) 2W099q sanpadold asay) sy 'sieak
o Aj;ewixoidde 1o 11q10 s yued sy Suiky pue
s1eak 0] Apreau 10 souejdiie Butky usaq aaey
3M NOA I10J J01EA[3 1B patesado oym Buiaq
uzwIny B Sem 319 ‘038 SIBIK (S JO P SBaIYM
‘a19Y) NOA SaNEI WIISAS MNBWOINE UB PUB JUBM
no4 ooy ay) 105 uonnq Ay ysnd ‘ut 138 nok
“Burpjing K101s-09 & Jo do) ay 0} 03 01 luem nok
pue 3[neag o} 0 noA 3j -Jo1eAd)d oy st d)dwexd
3uQ ‘leljiure] 3w03q sAey ey sJuty oy
JjewWoIne 03 pua) am ‘ASojouyda; ino Suidojanosp
ur ssar3oad am sy "3urop 3q [j1m ualp|Iyd

119yl ey pue dn moi8 Aayy uaym Sutop aq 0
303 are uaipqiyd jooyss apesd s, Aepol 1eym pue
asmny sy ut Suiop 2q o1 Juiod ase sjdoad jeym
18 )00] am UaYMm 18 3u1{00] 21,2m Jeym jo adods
3y puedxa pue siySis Mo asied 03 ABY IM

¢soqid ay ajdoad pauren Ajydiy

PasU U3A3 1,Uop am JeYy) pajestisiydos K|[eatuyasy

05 s0u aTe am ‘jojid e Sutaq noqe 1 wealp ok
1eYMm Jayew ou ‘Anunoa 3y ug jdoad unoX ayy

118 P01 1snf am aaey ‘Sutiopuom sem | ‘spiemiaye
9ng 3uipue] 01 JjO9¥E) WO SJOHUOD Y} Juiyono}
JOA3 M3ID 3D INOUNM YIOA MIN 01 S3[3uy

so7] wog AP yenue oquin pey aAeYy am IsneIq jey)
£q pauLrmee 2q ) UP|NOYS am JBY} ‘Yeld SIu) JO Juneu
PRUUBWILN Y3 IN0QR P3WI3oU0d 243m oym sjdoad

Table B-2-5

X ‘savads paraduepus ue aze s1ojtd 3A315q 3,uop | 3y Jeyy Jundsur )se Ayl 1 pauoliudw nokJo D | 66
“UIRIA paayyd0] W uopnisod doy
B ut Apuauing si sayndsip 1sed Aue ul paajoAul
sem om 3uo ou ‘a3pajmouy Aw o] ‘mau
aunb Ajjesauad s) uonesodio)) uiLepy pasy301 $9oe(d ut [jus s1 oFe sieak o[ wawadeuew
Mau 3y jo uawadeuew doy 3y -ou s Jamsue e Jo 1uaoiad Jeym pue sreak ¢ | 1sef oy ui pred
3y} punose [{11s S1 JusWwsFeuewl Paayyd0] ses satuedwod 353y saulj Aueul Moy Moty noA jo Aue
ay) 1aylaym 0) Sy JUIWWOD AUB INeW 0) WA og ‘siuawAed aul 1S3)U0I-0U puB PREY JOIIBIU0D
Jo 33pajmotn] Juatdtgyns aaey 1,uop | 3suis paster | jo Kioysiy 3uoy e pey 1331w oy a10j2q satuedwod
X noA syutod [e39) sY) uo JuWWod Ajjeas ) ued | [enpIAIpul 3Y] utlepN-padYd07 10§ uonsand | 86

'u01]eI0|dX3 pue 32I3WWO0) 10q 10§

2]qepIOJje 2U0W § 31 JeY} OS UMOP 150D 3} 193 0}
S1 UOTSIA QY] "IBIS SIMUIA 1] “9]31YaA Youne|
1X3u 3Y) pjIng am 310§3q puey Uy s3iZojouydal
a1 aaey am jeyi 2aoud 03 sn juuad |jim ‘ge-xX
ay) 3uisn ‘Sunensuowdp 21,9m 1ey) K3ojouyd>a

E 3

] o & -]

m 3 2 g lE of e |m m

- B 2 w M.H [ ﬂ

. o) o (& i o |g |8

xO|R| B ° TIRIP|E
VNVINOW HVL

YIMSNY

LNIWWOD/NOLLSAND

# ININWOO
INOILS3ND

B-100




144

‘sn 0} 9|qIsiAll A[213]dwod s} pue [uawoudyd
s1 an[jaes £q auop si j1ey) Ae[al jo Junoure

3Yy) pue ‘SUOIIEdIUNWIWO33[3) JO JUNOWe Y1 Jo
asnedoq soeds woy Funyouaq a1, nok ‘uoisiaafal
a1 uo winy nok 3wy A13Aa “jed auoyd asuersip
Suo) e yew nok swn AI3AT PIYOO[IIA0
skemje st ey Surylawos Ino jutod sur 1o

£sBuny snoJawmu ‘uo|ja) ‘d1iqej x|
‘12113q $3A1] N0 3wl 0} sn UIAIS sey adeds reym
suqnd (e1auad ayy s{[91 1By 3IMBIAN| AU 313Y) S|

£01

*2134 SeDX3
2WOS 9ABY oM IYSIUO) JUO IABI| [[,9Mm ‘SIA

(W 31U0) pamoys
noX oapia sy jo Adod e 123 01 aw 10§ Aem e 3134 §)

201

“Jy31u Aepsaupam
31200, pue 1yJtu mouowol A1) e LS 'SIA

(Rem3RQ) (WYEH oM
sty sSurreay orjqnd asow z 10y puncse 3q (|, NOA

101

"3[O1Y2A JEIS 2IMUIA Y3 pue
331AJ3S JBIS 3INUSA 3Y) 10} UOISTA 3y Fuiqriosap
daay 01 1t ut eiep ¢¢-X MNesodiodut o} pudul
Aay] 194 0 uo ysnui 10U Si 313y} Inq ‘00)

a8ed swoy w1 2MuIA © paress 1snf pasyy01
‘[19m se a8ed swoy © sey urey paoydo’|
2SNEIQ SHUI| JOU [BIIAIS TR 213 [ “moU
Ajzein3a1 pajepdn s3] ‘a0 esewsjswraly.duy
S1 SS2IPPR J2Wdu] 3y ‘st Apealje 319y ),

iMou st weidoud sopuyyied

ay) 3y ‘Aae[nBaa parepdn aq 3t |im (uoneuLIOjul
3} JO 3WOs 03 $53008 aaey atjgnd oy M

isaseyd Fuusay a1 Jo uoneinp aif) uLinp S gom
19Wau] ue etA ssadoe otqnd aq 03 utod asay S|

001

Table B-2-5

‘PuUOAaq

uaaa A|qissod pue waisAs sejos 4o aloldxs o3 o1
woy wedap [[Im UAP|HYD Ji2y) PUB UAIP[1Ydpuesd
1no Yoy woyy uuopeid sy sastea Ajduuis

3} aImry Ay) UT fEUapUn [[im siofid uewny

181 SaImuaApe ay) J0j uuiojiejd Juiyoune| e Jo
a8e1s e 10 siseq € apiaoad St Op [[1m JRIS JIMUIA
'YM way uo 3uipuadap uedaq i1y am

2ouls stk ¢Z Ise| ay} uy spunoq pue sdesj 4q dn
3uod sey s3upue| IBWOINE UI [3AJ] SIUIPLJUOI
oy 0§ "22ud 3y} J9MO| 0] SN MOJJE |[IMm

181 3]31Y2A [EI1WOUOI Ue 3G 1) aARY {[1IS pue
Suipuey sy ueyy asow Juigiou uuopad o 10p1d

e Aured 01 [eonoesd 1 ust )] -“Suipue| 3y s) puey
ol wawdinba Kiosuas ay sey pue 10§ paddinba st
1oqud wewny e jey sajyosd By osoyy ut Sunp

e sasapy
W94 NN

;

sjed

n

6]600]
EM
A9
b La BRIl -4
Bsuadbpy
uaa08
JejaEaum)

g
£
3
=

OHvaj

=
<

YIAMSNY

LINAWWO/NOLLSANQ

# LNINKOD

INOLLSIND

B-101




Table B-2-5

194

“JUOWIIO JNOA 10§ NOK Yuey ]

9[ 3q1 UO puR[ ¢€-X Y1 23S 0] IA0] p|NOM [ pUE
suue uddo Y+ 19301d sTY1 SWOd[aM pInom | eyl
Kes K|[euostad 01 1] pjnom [ “(we K)jeal | ‘patoucy
w,] ‘aaeQ ‘pue) 1y31uol wool Ino ut Juiis

£€-X Y1 JO IdYiej oY) 3ARY M 1nq ‘Je A[UO Jou ‘g
-X Y1 A%y 3m MON JInyS adedg oy ‘pag Yoe[g
3y} ‘Z-N A “[-X Y1 SE d[BDS JUrES IYY UO S,11 ULy}
[ 193fosd Buneurose;y e st sup yunp | ‘sded sapuny)
JwI0s Jeay Aew At 1BY) pUB INO 11 ALED pue

dn 1 o1d pue paq axe| ays uo suerdie ue pue| Jjim
11 935 | "paq 3xe| Aup 2y uo yrew awos nd 0) Juiod
ST J3IY3A [N SIY) 1By 998 | "POOT SI 319y} UL 338

[ vey Bunp Kjuo gy 1ey) Kes o1 Addey ure | *asuo
uey szout 1y 8oy 3jqel ays uo saey nok ey Apnys
s8ed-00, a1 y3nonp suol aaey | ‘Aajje ueunpig
o ot Sutwod uiaa] wo4 o1 pasoddo Ajuewepe
21 I U0 B dARY | ‘uonsanb e aaey

1,U0p [ "5321AIS ANUNUILIOY) IaYeE Yl Yitm w, |

L01

"Hoddns 4noK Joj nok yuey | :qaqe)I Iq

dpua
Yong )t 0) panj3 uaaq isaf 34 [ "A1 U0 YSYN
228 0] BunIdXI 05 UAaq 11 1 Buiys Jayio ay],

9501

"SIUSUILIOD INOA 10] NOK Yuey] :qaje)d ‘4d

"ANUNWAWOD

o ut 9]doad sy pue way) 10§ ‘10§ 218 $H0U AW

lie 1eym s ey puy ‘noA yuey isnl | apesd 11y ul
218 Oy SIneuONSe Junok 01 uoneltdse Jo 10] e SIAIT
3 pue e1s Jno ul apud 3o 10 B $3AIR 1] PN
1snf w1 “p3Lpes)) woy Sunuoos st siyy yein

JO Ino sawod gys ay L "yeiny o1 Junwos si sy

Kes 0y ueqy spuad 210w aw saA18 SuryioN "uoneonpa
soedsoioe Bulyaes) U3aq 94, ] pue 13YIed) operd 151y €
w ] ‘Sunsow siy 01 9103 01 SINOY J[BY B PUE 30141
‘9311 1N0QE 2A0IP [ OF "YRI(] “I[2AISO0Y WO Wi, |

501

1271 Jo pnoid K134 Jje 21,94 ok yuey ]

"uoISsiw
Japuyyied ay; uo suone[njesduod ‘Kem ay) Ag

v01

‘Aem dwos ur suoliedi[dde pue sjourds
[E10I2UILIOD Ut P3I|ASDI JATY 1BY) JedA snotadsd
Y} SOUIALIE Y1 |[B JO PIOIDI ISIOUOD B ST 1]
jyourds ABojouyoa) e saystiqnd YSVN Afjenuuy

=
g
b

<| &

B|E

Z¢

Byg
1s300a8pry

718

NOLDNIHSY A\

YNVINOR

onvag

VIN¥OJITYD

YIMSNY

INTWWOD/NOLLSIND

# INTIWINOD
/NOILSANO

B-102



9

Table B-2-5

‘AQ Al ££-X 941935 0}

Suntem Ksnorxue ase a1y sjdoad mowy | ‘woddns
mo 13330 03 o) p,[ ‘wesBoud 7z-4 Ay ‘Utuepy
poaydo st Kjjeuosiad punoidyseq A -Ansnpul
aoedsolae sy st puncadyorq mQ "uuy SuunydejnuERL
X “padpajmowide Jusunuo)) pue Suusourfua ue Jo yuspisaid sy w1 | 801

'nok JUey] "alay no

YIMSNY INTWWOD/NOLLSINY

AP SO
°H
e veaip

# INTANOD
/NOLLSANO

cEElT

L1 axE1iEs
1yeg
1sana8pry
olog

o LSBT

NOLONTHSY M\ 'NVINOJAI | OHVA]

B-103




APPENDIX B - SECTION B-2.3

WRITTEN COMMENTS AND RESPONSES

B-105




Appendix B - Section B-2.3
Written Comments and Responses

The formal comment period extended from July 3, 1997 through August 18, 1997. However, all
comments received through September 9, 1997, were accepted and addressed in the Final EIS. A

composite of these comments and respective responses follows.

Letter No. Commentor Affiliation Page No.
1. Carolyn A. Shepard Dept. of the Navy 109
2. Allan P. Azcueta Prnivate Citizen 111
3. Stan Wilmoth Montana State Historic 113
Preservation Office
4. Phil Copenhaver Private Citizen 115
5. K. Kubo Private Citizen 117
6. Eric Lund Private Citizen 119
7. Duane C. Hedahl Order of Daedalians 121
8. John C. Drouin Private Citizen 125
9. Ross Mehlhose Private Citizen 127
10. Rod MacDonald Private Citizen 129
11. Pat M. Goodover Private Citizen 131
12. Bruce Chaney Private Citizen 133
13. P.J. DeBenedetti Private Citizen 135
14. Larry D. Olsen Private Citizen 137
15. F. Speizer Channing Laboratory 139
16. R.N. Goldberger FNA News 141
17. Christopher Hogan Private Citizen 145
18. J. Michael Fleming Private Citizen 147
19. Ray P. Beck Private Citizen 149
20. Marily Black/Waldo Black  Private Citizen 151
21. James Allison Private Citizen 153
22. William A. Lawrence Private Citizen 159
23. Paul Holmes Private Citizen 157
24. Lt. Col. Frank Private Citizen 159
25. Larry Godden Private Citizen 161
26. Myron Lee Private Citizen 164
27. Dennis Manning Dept. of Transportation, 166
State of California
28. Lyman C. Welch Private Citizen 168
29. Jolene Gosselin, P.E. Washington State Dept. of 170
Transportation
30. Tim Dead U.S. Dept. of the Interior 172
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31.
32.
33.
34.
35.

36.
37.

38.

39.
40.

41.

42.

43.
44.
45.
46.
47.
48.
49.
50.

S1.

52.

53.

Douglas Hogue
Allen C. Jorgensen
Bill Helmer

Jeanie Stillwell Haye

Valery Pilmer

Ronald K. Rosepink
Brad T. Barber

Gerald E. Hillier, Chairman

Scott F. Denney
Chuck Larson

Richard E. Sanderson
Chuck Larson

Julie Butler
Philip Sheuerman

Dept. of Transportation, County
Planning San Bernardino

Private Citizen

Private Citizen

Sierra Club, Kern Kawean
Chapter, Owens Park Group
Planning Dept; San Bernardino
County, CA

Private Citizen

State of Utah, Governor’s Office
of Planning and Budget
Industrial Advisory Council

San Bernardino County, CA
Planning, Dept. Kern County, CA
U.S. Dept. of Transportation
Federal Aviation Administration
U.S. Environmental Protection
Agency

U.S. Dept. of Transportation
Federal Aviation Administration
Nevada Dept. of Administration
Dept. of the Air Force

Letter No. 45 deliberately left blank

Steve Erickson
Robert Larson
Charles Magraw
Martin Cane
Chuck Larson

Ron Friesz

U.S. Dept of the Interior
Office of Environmental
Policy and Compliance
Bonnie L. Cannon,

John R. Stoltenberg,
James H. Knapp

Downwinders

Private Citizen

Private Citizen

Private Citizen

U.S. Dept. of Transportation
Federa! Aviation Administration
State of Washington, Dept. of Fish
and Wildlife

U.S. Dept. of the Interior

Port of Chelan County

187
189
192
194
196

207
210

213

215
217

235

240

252
254
271
272
276
278
280
282

284

288

295
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Letter No. 7

DEPARTMENT OF THE NAVY
NAVAL AIR WEAPCNS STATION
1 ADMINIS TRATION CIACLE
CHINA LAKE, CAUFORNIA 93335-8100
o AEALY AEFER T

5090

Ser 83E000DY/ 4319
30 Jun 97

Dr. Rebecca McCaleb
NASA/Code AEO!

Building 4201, Room 624A
Marshal Space Flight Center
Huncsville, AL 35812

Dear Dr. McCaleb:

I have received your letter of 10 June 1997 requesting our concurrence with the findings of the
U.S. Fish and Wildlife Service (USFWS) Section 7 Consultation completed for X-33 landings at
the Naval Air Weapons Station, China Lake. [ have reviewed the Section 7 findings and
recommendations and concur that no impacts are to be expected at the China Lake Janding site,

Armitage Field.

I would however, like to suggest corrections to the findings presented in your letter. The South
Range Tortoisc Habitat Management Arca was designated such by Navy and approved by the
USFWS, rather than designated by the USFWS, as stated. We do not feel that X-33 landings
would effect towhee nesting and su, that you delete the section which discusses nesting season

and renesting on the second page of your findings.

If you require further assistance from China Lake regarding biological resources, please do not
hesitate to contact Ms. Susan Williams, Staff Biologist, Naval Air Weapons Station
(NAVAIRWPNSTA), Enviroamental Project Office at DSN 437-3803, commercial (760) 927-
3803, or via email at susan_e._williams @imdgw.chinalake.navy.mil.

Sincerely,

M Q--%v‘—vg

CAROLYN A. SHEPHERD

Head, Environmental Project Office
Public Works Department

By direction of

the Commanding Officer
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Responses to Letter No. 1 - Depart of the Navy,
China Lake Naval Air Weapons Station

Public Works Department
Carolyn A. Shepherd

1-1.  We apreciate your concurrence with the “no impact” findings in the Biological
Assessment. Your suggestions concerning the designation of the South Range Tortoise
Habitat Management Area and towhee effects are noted.

Thank you for the comment.
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Letter No.2

June 27, 1997

Allan P. Azcueta
1302 Valencia Ave.
Delano, CA 93215

Dear Rebecca C. McCaleb,

Hello. I am writing this letter on behalf of a newspaper article that I read today about NASA's
X-33 project. In the article it stated that to request a copy of the studies that I should contact you

at Marshall Space Flight Center.

I am a high school junior and I hope to be in the aerospace or spsce program someday. I have
been a fan of the space program ever since from the Gemini Space Missions, from Apollo, and to
the current running Space Shuttie Program. I love every thing about space exploration and space
travel. Whean it comes to space, I get hooked like a child playing a video game for the first time.

I am very concerned about the future of America’s space program. Will it still be here fifty or a
hundred years from now? Will the government continue funding the space program? I mean those
are some of the questions that [ want to know. We cannot possibly stop now. Space is endless
and we have to know what is out there and who is out there. That is the reason why I would like

more information about the X-33 project. If possible, I am requesting the 40 page executive
summarys. Thank you.
Sincerely,

Allan P. Azcueta

F@- CA- 14
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Responses to Letter No. 2 - Allan P. Azcueta

2-1. Concern about the future of America's Space Program is noted. NASA is committed to
strategically planning and managing the future of the Nation's space program. Current
strategic planning for all NASA efforts call for projections for the next 25 years.

A copy of the Draft EIS was provided.

Thank you for the comment.
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Letter No. 3

MONTANA STATE HISTORIC PRESERVATION OFFICE
NHPA Section 106 \ Other Consultation
This form coastitutes a record of your consultation with the Montana Historic Preservation Officer on a particular

project and is the official SHPO reply. The dates of SHPO actions appear in the appropriate boxes.

Please Route This Form To:

Rebecca McCaleb

Nat'l Aeronautics & Space Admin.
George C. Marshall Space Center
Marshall Space Flight Center, AL 35812

Your Agency Requested Consultation with the Montana State Historic Preservation Officer

(SHPO) on this Project under this Law or Regulation:

Section 106, MEPA

PROJECT AGENCY | NASA OTHER
NUMBER v Agency
PROJECT | X33 Demo Vehicie Program | Dates.and | 07/01/97 | Stan
NAME and Separats -
Other . Requests .
Dncrlpﬁom to SHPO |

onThis

Project .
THIS FORM documonb b 1 Indlv_ldual actions.
Memo(s) to We agree that use of existing facilities appears to present no potential for Adverse
Sender - j Effects to Historic Pmperﬁes Thank you.
DETERMINATION OF E!JGIBILHY Sites Sites Not

The SHPO Has CQnsldond thﬂur por : which Meseting -
Your Request, Sites 'Either Meet or Do Not Meet National
Meet the Criteria of the National Roglﬂor of National Register
Historic Places. The Flndlng of the SHPO is as | Regiater Critaria
Follows: : . Criteria
Criterion A Findings Criterion BFindings | Critsrion C Findings Criterion D Findings.
DETERMINATIONS OF EFFECT No Eiigible or Listed The Project Wilt Have
The shpo has considersd whether this Properties Are Within | NO EFFECT on These

undertaking will have an affect on significant the Area of
h rties. The findi f the shpo is
historic properties. The finding o po Potential | X Eligible

Effect Properties
Descriptions of The Effect on These
Effects on Properties Is:
Eligible
Property Using Adverse
36 CFR 800.9 Not

ya ) Adverse.
Other Comments: / r / 4/ / [
Reviewer Signatures A~ W 07/0297 | :Dates
Stan Wilmoth, Ph.D., HPO
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Response to Letter No. 3 - Montana Historic Preservation Office

3-1. Comment that existing facilities appear to present no potential for adverse effects to
Montana Historic Properties is noted.

Thank you for the comment. |
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4-1

4-2

Letter No. 4

COMMENTS ON NASA’s
X-33 ADVANCED TECENOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE: 7!'7 }9‘7

TO: Dr. Rebecca C. McCaleb
NASA, MSFC
Mail Code AEO1
MSFC, AL 35812

<8837

COMMENT(S):

B SO WV~ U e ¥ YOS rhﬁood‘mf' act s AT N HS&

,(T—M_Tr\ o %_“__maa—" —5:3...\23@ Craen~ N &SP{

] —
—'l—mpﬁ? St = s Noo—= X && 22 % ;’C_‘& v-L—&_ﬂ
= L;&S—-QL.&L

el oy TF Lo~

-12'\' =abs o~ 411#1_\_;1:!-3 heoce  at WMoeow Lok,
~ is the R.cint

—~ v\ +
| St ec Dokt SESON =, o 1!
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Responses to Letter No. 4 - Phil Copenhaver

4-1. Comment that NASA's services provide a great benefit to the taxpayers is noted.

4-2. Comment that no problems are seen with the X-33 landings proposed for Moses Lake,
WA is noted.

Thank you for the comments.
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Letter No. 5

COMMENTS ON NASA'’s
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE:__7-1- 4 7

TO: Dr.Rebecca C. McCaleb
NASA, MSFC
Mail Code AEQOL
MSFC, AL 35812

FROM:  K.Kuto
68w A P.B0€E

——rAe S (ALE WA 53D

COMMENT(S):
Qerteyin  fy X337 Dest Epy. @,ﬁd St
51 325.M huuw H’ﬁh%, (F 15 aq 2-bre  wusndipided
M}hw{m of 5 aly ¢ -lant !m Pattm B o SfeAREs Rl
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6-1

Letter No. 6

COMMENTS ON NASA's
X-33 ADVYANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE: QMLIL 2/ /907

TO: Dr. Rebecca C. McCaleb
NASA, MSFC
Mail Code AEO1
MSFC, AL 35812

FROM: (s Jud
3ist Laketdo D,

Poss Loke WA
47337

COMMENT(S):

i M sounds ke et fhune il b po  puble

""94-““37 ‘m fﬁ ’ggml |MHL n;[mgj 9'1!1'0*‘”\5 &_
.;M‘_Anx (ecther £hig1t ) 24

el J._.rw"“hs lest 0L Lial ed
7 4

| 2 FMH;L \llw‘-\..j be jp},:'b[& ?
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Response to Letter No. 6 - Eric Lund

6-1. The question of public viewing of the X-33 has been raised many times during the
environmental impact statement process. NASA is a civilian operation, open to the
public, and its popular activities have attracted a lot of attention. NASA will work with
each individual launch and landing facility to determine the extent to which viewing can be
accommodated at each facility. The final decisions on public viewing, under both normal
and abnormal conditions, will be made after the launch and landing sites are selected.

Thank you for the comment.
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Letter No. 7

®rder of puu\nh’nns

Big Bhy Flight 99

July 8, 1997

SreaF Falls, Montana

To: Dr. Rebecca C. McCaleb
NASA Environmental Engineering Office

From: Flight 99, Big Sky Flight
The Order Of Daedalians

Dear Dr. McCalebd,

[ Welcome again to Big Sky Country! We, the members of Flight

99, are delighte@ to have you and your group visit our
community. As former military pilots, we hope you will
forgive our obvious bias in strongly urging you and

your scoping group to making Malmstrom your choice for

the X-33's long range landing site. A receant announcement
from Montana's Congressman Hill to introduce legislation

to provide funding to maintain Malmstrom's runway should
also be factored into your decision. Besides having a

base where community/base relations are outstanding, a
number of our community leaders are former officers and
NCOs from Malmstrom. Our weather is one of the best reasons
for making Malmstrom your choice, it's CAVU most of the time.

The attached list of Flight 99 fully support your decision.

a vi‘hWY success.
DUAN - HEDAHL MAJ USAF (Ret) FLIGHT ADJUTANT
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LtCol USAF Ret

G. J. (Skip) Adams
4138 5th Ave. South
Great Falls MT 59405

Col. USAF Ret
Franklin C. Crain
230 Pine Needle Lane
Bigfork MT 59911

LtC USAF Ret.
Robert K. Dundas
140 Pebble Way
Bigfork MT 59911

LtCol USAF Ret

Thom Granier

3906 Rolling Terrace Lane
Valrico FL 33594

LtCol USAF Ret
William W. Hewitt
110 Beach Road
Bigfork MT 59911

LtCol USAF Ret
John G. Joern

1259 E. Fork Rd
Sula MT 59871

Col USAF Ret

David G. Kimball

4686 Harvest Ln

Billings MT 59106-3876

Col USAF Ret
Robert C. Laliberte
3024 Gloxinia Dr.
Billings MT 59102

LtC. USAF Ret.
Lloyd F. Meyer
1001 Saddle Dr.
Helena MT 59601-5646

LtColL USAF Ret

Bob Benson

10110 Tarragon Dr.
Riverview FL 33569

LtC USAF Ret

Michael R. Crawford
384 Zimmerman Lane
Hamilton MT 59840

Col USAFR Ret

I. Wayne Eveland

2312 Alpine Drive
Helena MT 59601

Major USAF Ret.

Duane C. Hedahl

2225 9th Ave. South

Great Falls MT 59405-2843

LtC USAF Ret

C.Y. Jack Holland,Jr.
704 Skyline Drive
Great Falls MT 59404

Capt USAF Ret.

Robert E. Johnson

920 Ave. E. N.W.

Great Falis MT 59404

Major USAF

Joe Kuberka

10535 Paygor Rd.

Colorado Spring CO 80908

Gen USAF Ret

Robert C. Mathis

120 Hitching Post Road
Bozeman MT 59715

Major USAF Ret

Don §. Miller

4111 5th Ave. South
Great Falls MT 59405
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USAF Ret.

Ron R. Miller

5508 5th Ave. South
Great Falls MT 59405

Col. USAF Ret.

Lee A. Mongeon

Five 16th Ave. So.
Great Falls MT 59405

W04 USA Ret
Richard J. Munro
1022 Duranago

Great Falls MT 59404-3710

Col. USAF Ret.
Jerry W. Russell
1101 Adobe Drive

G?cat Falls MT 59404

LtCol USAF Ret
Laurel L. Statham
1117 Adobe Drive

Great Falls MT 59404

Col USAF Ret,
Robert T. Williams
402 Chicken Creek Rd
Livingston MT 59047

Brig Gen USAF Ret
Rodger D. Young

2704 7th Ave. South
Great Falls MT 59405

Capt USA Ret

Harry B. Mitchell

4510 13th St. South

Great Falls MT 59405-8123

Col USAF Ret

Robert C. Morris, Jr.
144 Parkway Ave.
Bigfork MT 59911-3705

Capt. USAF Ret.
Earl W. O'Neil, Jr.
1115 34th St. So.

Great Falls MT 5940S

Major USA Ret.
Jack Smith

2027 9th Ave.
Helena MT 59601

Capt USMC

Kendall S. Switzer

3018 Secor Ave.

Bozeman MT 59715-6150

LtCol USAF Ret
Jack Wilson

1201 Hilman Road
Helena MT 59601
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Letter No. 8

REQUEST FOR
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
FINAL ENVIRONMENTAL IMPACT STATEMENT

DATE: 7 - Q- G

ADDRESSEE:

Jonn C. Drouin
645 Davidson Dr.
—_— fdano Falls. ldaho
83401-3303

(M EXECUTIVE SUMMARY. YES, I would like to receive only a copy of the
Executive Summary for NASA’s X-33 Advanced Technology Demonstrator
Vehicle Program’s Final Environmental Impact Statement.

D FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS) AND
EXECUTIVE SUMMARY. YES, I would like to receive a copy of both the
Final Environmental Impact Statement, and the Executive Summary for
NASA'’s X-33 Advanced Technology Demonstrator Vehicle Program.

If you desire a copy of the FEIS or Executive Summary for the X-33 Program,
please indicate above and return in the enclosed envelope. If you provide comments
on the Draft Environmental Impact Statement, you will automatically receive the
FEIS. In order to adequately plan the number of FEIS copies to be reproduced, we
would appreciate your response by August 1, 1997.

Comment:

Page xxiii
1 kilometer per hour should equal
0.54 knots (nautical miles per hour
instead of 540 knots.

JUL 17 1997w

>

5

FB8-ID-24
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9-2

L

Letter No. 9

COMMENTS ON NASA’s
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

pate: 1/9]197

TO: Dr. Rebecca C. McCaleb

NASA, MSFC
Mail Code AEO1
MSFC, AL 35812

FROM: EOS§ me"t“‘ﬂie.
PO . Bax I7¢C
C LA~ T

_ COMMENT(S):
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Response to Letter No. 9 - Ross Mehlhose

9-1.

The issues of flying over water versus land were considered early in the X-33 program.
The determination to fly over land is still valid. Please refer to section 2.2.5 in the
Environmental Impact Statement.

“The Treaty on Principles Governing the Activities of States in the Exploration and Use
of Outer Space, Including the Moon and Other Celestial Bodies,” entered into force on
October 10, 1967 (18 UST 2410, TIAS 6347), and commonly cited as The Outer Space
Treaty, applies to the conduct of spacefaring nations who are parties to the treaty. In
addition, NASA complies with NASA Policy Directive (NPD) 8710.3, dated May 29,
1997, “NASA Policy for Limiting Orbital Debris Generation”; and NASA Safety
Standard (NSS) 1740.14, dated August 1995, “Guidelines and Assessment Procedures for
Limiting Orbital Debris”. (Note: UST is Unites States Treaties; TIAS is Treaties and
other International Agreements Series.)

Our standard of living has been greatly improved by developments resulting from the
space program. This can be seen through our electronics and telecommunications
industry, and the rapid strides that are being made. All of these industries continue to
contribute to increase the tax base for programs such as feeding the hungry. NASA uses
less than 1 percent of the National budget. It returns many of those dollars to the nation's
economy through new commercial products that come from its research.

Thank you for the comments.
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Letter No. 10

COMMENTS ON NASA's
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE: 7/2/47

TO: Dr.Rebecca C. McCaleb

NASA, MSFC
Mail Code AEO1
MSFC, AL 35812

FROM: L0
e eer o
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Letter No. 11

COMMENTS ON NASA'’s
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE: 7 -9-97

TO: Dr.Rebecca C. McCaleb
NASA, MSFC
Mail Code AEO1
MSFC, AL 35812

FROM: (10000 VEL
oDovER P RSES, //c

Bax /7225

Gegar Gaees, T ST
COMMENT(S):
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Response to Letter No. 17 - Pat M. Goodover

11-1. Comment recognizing the benefit to tourism and publicity to the state of Montana and
supporting the landing of X-33 at Malmstrom Air Force Base is noted.

11-2. Comment supporting the development of new technology is noted.

Thank you for the comments.
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Letter No. 12

Bruce Chaney, 08:352 FM 7/9/97 -, BIS comment on X-33

Return-Path: <giantspringséworldnet.att.net>

Date: Wed, 09 Jul 1997 20:52:22 -0700

From: Bruce Chaney <giantsprings@worldnet.att.net>
Reply-To: giantsprings@worldnet.att.net

To: X33ElSemsfc.nasa.gov

Subject: EIS comment on X-33

Dr. Rebecca McCaleb,

— As a resident of Great Falls, Montana, home of Malstrom Air Force Base,
I would like to add my comments about using Malstrom as the testing'

site
121 for the X-33. I feel that the space program is one of the most

important .
jobs facing this country in the present and in the future. With the

recent loss of the refueling wing at the airbase I feel that it would

y be
122 the best place to use as a testing site. It would also be an eccnomic
{_benefit to the city.

Sincerely,

Bruce Chaney

Printed for X33IRIS <x3leistmsfc.nasa.gov>
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Response to Letter No. 72 - Bruce Chaney

12-1. Comment recognizing the importance of the space program in the present and the future
1s noted.

12-2. Comment recognizing the economic benefit to the city of Great Falls, MT and supporting
the landing of X-33 at Malmstrom Air Force Base is noted.

Thank you for the comments.
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13-2

Letter No.13

»J DeBanedettl, 08:43 Ak 7/10/85 7, %3y~ — T

Return-Path: <pjdebene@clovis.esdl71.wednet.edu>

Date: Thu, 10 Jul 1997 08:43:10 -0700

From: PJ DeBenedetti <pjdebeneBclovis.esdl17l.wednet.edu>
Organization: mlsd

To: X33EIsémsfc.nasa.gov

Subject: X-33

Good Day,

r I am the Faciliator of Community Relations for the Moses Lake School

District in Moses Lake, Washington. I am curious about the threat, if
any, that the X-33 poses to our school buildings. I understand that
the craft would be gliding and traveling quite fast as it approaches
Grant County Airport. Will it approach over Moses Lake or will it
approach the airport from the other side? Are any of our schools in
 the glide path in either case? I am not opposed to the craft landing
here. In fact, I would love to see it. However, I feel that I have
asked a question that is responsible and of interest to our staff,

students and parents. I look forward to your response.

P. J.

1 )

Printed for X33EXIS <xli3eisOmsfc.nasa.gov>
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Response to Letter No. 713 - P. J. DeBenedetti

13-1. The X-33 ground track would be to the east of Moses Lake. The vehicle would then
make its final approach to the runway from the north. An expanded map of the X-33
flight track for the last 160 km (100 mi) is provided in Figure D-17 of the Final EIS.

13-2. Based on the planned approach to the Grant County Airport from the east of Moses
Lake, there are no schools known to be in the X-33 ground track.

Thank you for the comments.
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Letter No. 74

PUBLIC INVOLVEMENT IN NASA'S
ENVIRONMENTAL [MPACT STATEMENT
PREPARATION PROCESS FOR THEY
X-33 PROGRAM: DEVELOPMENT AND FLIGHT TEST

741;- 4‘!7 ; I
DATE:

NAME: La L
ADDRESS: =A) ST

DO YOU WANT TO MAKE A PUBLIC COMMENT TONIGET?
Oves Snro

IF NO, DO YOU WANT A COMMENT READ ON YOUR BEHALF TONIGHT?
Oves BAno

COMMIENT TO BE REBAD:

fﬁ ﬁ; é%ﬂrloo
14-1 L9
DN

AZO1-OT Form 3 (Oct 1996)
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Letter No. 15

PUBLIC INVOLVEMENT IN NASA'S
ENVIRONMENTAL IMPACT STATEMENT
PREPARATION PROCESS FOR THE
X-33 PROGRAM: DEVELOPMENT AND FLIGHT TEST

DATE: 7 /’ v/ 77
NAME: _£. 5,04";"’. M0

ADDRESS: y Lu‘a*"""] y

z rd
DO YOU WANT TO MAKE A PUBLIC COMMENT TONIGHT?
Oves OwNo

IF NO, DO YOU WANT A COMMENT READ ON YOUR BEHALY TONICHT?®
Owves Owro

ABDO1-OT Fomm 3 (Oct 1996)
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Response to Letter No. 15 - F. Speizer

Reply 10 Attn of

15-1.

National Aeronautics and
Space Administration

George C. Marshall Space Flight Center
Marshall Space Flight Center, AL 35812

I
AEQ1/154-97 MG 12199
TO: F. Speizer, M. D./Channing Laboratory

FROM: Rebecca C. McCaleb

SUBJECT: Request for X-33 Population Information

We appreciate your participation in the recent public meetings for the Draft
Environmental Impact Statement on NASA’s X-33 Advanced Technology Vehicle
Demonstration Program. Per your request, please find enclosed a copy of NASA's X-33
Draft Environmental Impact Statement for Phase II of the program. Chapter 4.4.1
contains the information on population under the flight patterns, which you requested.
Our environmental analysis considered the census county as the geographic analytical unit
and looked at the population in each county affected by the ground tracks of the
proposed X-33 flight patterns. The racial and income composition data necessary for our
study was readily obtained from the 1990 Census Bureau, Summary Tape 3A. The
summary tapc is available aver the internet at http://venus.census.gov/cdrom/lookup.

Thank you for your interest in the X-33 program. [f you have any questions, please call
me at (205)544-4367 or Donna Holland at (205)544-7201.

Sincerely,

Rebecca C. McCaleb
Director, Environmental Engineering
and Management Office

Enclosurc
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Letter No. 16

R.N. GOLDBERGER
MANAGING EDITOR

FNA NEws

FREELANCE NEWS AGENCY
OFFICE OF THE MANAGING EDITOR

P.0. BOX 11999
SALT LAXE CITY, UTAH 84147-0999

PUBLIC INVOLVEMENT IN NASA'S
ENVIRONMENTAL IMPACT STATEMENT
PREPARATION PROCESS FOR THE
X-33 PROGRAM: DEVELOPMENT AND FLIGHT TEST

. F 15 TF

Nanex: Faon  gaews

ADDRESS: __ B¢ [t9 99
poY Y = /T

DO YOU WANT TO MAKE A PUBLIC COMMENT TONIGHT?
Oves Owo

IF NO, DO YOU WANT A COMMENT READ ON YOUR BEHALY TO
vis Ono N

COMMENT TO BE READ: é;@?/?

Copy/ PHaje~—F—

2 D e

o,
OO o7

16-1 EZ ¢ L
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—7—7

AO1-OT Foxm ) (Oct 1996)
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Response to Letter No. 76 - FNA News

Raply to Anr of

16-1.

National Aeronautics and
Space Administration

George C. Marshall Space Flight Center
Marshall Space Flight Center, AL 35812

AEO01/153-97 180712 1997
TO: R.N. Goldberger/FNA News
FROM: Rebecca C. McCaleb

SUBJECT:  Request for X-33 Budget Information

We appreciatc your participation in the recent public meetings for the Draft
Environmental Impact Statement on NASA's X-33 Advanced Technology Vehicle
Dcmonstration Program. Per your request, please find enclosed a copy of NASA'’s
budget for Phase I and 11 of the program. 1 have also enclosed a copy of the draft
Environmental Impact Statement, which may provide a general understanding of the

program.

Thank you for your interest in the X-33 program. If you have any questions, pleasc call
me at (205)544-4367 or Donna Holland at (205)544-7201.

Sincerely,

Mo Motlin{

Rebecea C. McCalcb
Director, Environmental Engineering
and Management Office

Enclosure
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Response to Letter No. 76 - FNA News continued
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Response to Letter No. 76 - FNA News continued

This profile includes funding for all of the following:

a. Funds provided directly to the selected offeror under the resulting Cooperative
Agreement, in conjunction with the payment milestones.

b. Funds required to pay for charges relating to the performance of Government
responsibilities under the resulting Cooperative Agreement (Government
responsibilities may require non-cash resources in the form of personnel, facilities,
services, etc., made available through the various installations). These may include
charges for program support, materials, facility modifications, etc., but do not include
salaries or travel for Government personnel. Offerors are responsible for negotiating
and obtaining commitment letters from participating installations and associated task
agreements, which will define candidate installation responsibilities/contributions and
the charges relating to the performance of these responsibilities. Payment of these
charges will be made internal to the Government out of the available program funding.

c. Funds required for long term/high payoff technology demonstration and indirect
Government program support.
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Letter No. 17

PUBLIC INVOLVEMENT IN NASA'S
ENVIRONMENTAL IMPACT STATEMENT
PREPARATION PROCESS FOR THE
X-33 PROGRAM: DEVELOPMENT AND FLIGHT TEST

DO YOU WANT TO MAKE A PUBLIC COMMENT TONIGET?
Ows Bro

IF NO, DO YOU WANT A COMMENT READ ON YOUR BEHALF TONIGHT?
vyeis Onwno

| 17-1

ARD1-OT Pomm 3 (Oct 1996)
Fé'Q’F—-rO]
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Response to Letter No. 17 - Christopher Hogan

17-1. Potential Venture Star operating bases have not been identified. Lockheed-Martin is
developing the Venture Star business plan concurrently with testing of the X-33. Venture
Star decisions would be made by the industry partner at the conclusion of the X-33
program. NASA has no plans to build or operate a full scale reusable launch vehicle
and/or its operating base. No further public meetings are planned for the X-33 program.
Questions received during the public comment period are answered in the Final
Environmental Impact Statement

Thank you for the comments.
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Letter No. 18

July 11,1997

Dr. Rebecca McCaleb, Director
Eavironmental Engineering and Management Office

Code AEO]
Marshall Space Center, AL 35812

Dear Dr. McCaleb:

[ am a retired educstor who lives 20 miles south and east of Malmstrom Air
Base in Montana.

I wish to go on record as being opposed to the prototype X-33 spaceci-aft
16-1 landing at Maimstrdm Air Force base.

The [oss of lives from one crash isn't worth the risk of locating here, and |

don't like the reiated side effects invotved.

Sincerely, a,.
%chacl Fleming

57 Orr Coulee Road
Belt, Montana 59412

FR-M7-2¢
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Response to Letter No. 18 - J. Michael Fleming

18-1. The risk of developing a new technology is always an issue. NASA takes very seriously
the concern for these risks. The X-33 program has and would continue to expend great
effort to ensure that risk to the public, personnel, and property meet safety guidelines
established by the National Test Ranges. The requirements and approvals for X-33 safety
and risk analyses are documented in Section 4.3 of the Draft and Final EIS.

Thank you for the comment.
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19-1

Letter No. 19

REQUEST FOR

X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
FINAL ENVIRONMENTAL IMPACT STATEMENT

pate: /10 (A (577
7 7

ADDRESSEE:
Ry P @w/é .

J:f S 100 [//gj—

Ta ool . 7454- ¢%74" ,29'57

[0 EXECUTIVE SUMMARY. YES, I would like to receive only a copy of the
Executive Summary for NASA’s X-33 Advanced Technology Demonstrator

Vehicle Program’s Final Environmental Impact Statement.

D FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS) AND
EXECUTIVE SUMMARY. YES, I would like to receive a copy of both the
Final Environmental Impact Statement, and the Executive Summary for
NASA'’s X-33 Advanced Technology Demonstrator Vehicle Program.

I you desire a copy of the FEIS or Executive Summary for the X-33 Program,
please indicate above and return in the enclosed envelope. If you provide comments
on the Draft Environmental Impact Statement, you will automatically receive the
FEIS. In order to adequately plan the number of FEIS copies to be reproduced, we

would appreciate your response by August 1, 1997,

@ W}Z@««/ﬂ ﬁ/uotf%‘ o j/cfo X-33

B im W/Mlﬁw pLWW
U’Z,W“{V/. et

<z o . N e
2
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Responses to Letter No. 719 - Ray P. Beck

|
19-1. Comments that the Draft EIS contains impressive detail and scope is noted. Comment in
support of the X-33 Program is also noted.

Thank you for the comments.
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Letter No. 20

REQUEST FOR
X33, ADV-\NCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM

AN
\w FINAL ENVIRONMENTAL IMPACT STATEMENT
o2

paTE:_ /& JuUl 1997

@ADDRESSEE ) f @ Waildo Black,
: - Ave. H4ib G doool.
"I?oeie_, U840 Ja,”'a/ L B 4ozt

[2 EXECUTIVE SUMMARY. YES, I would like to receive only a copy of the
Executive Summary for NASA’s X-33 Advanced Technology Demonstrator

Vehicle Program’s Final Environmental Impact Statement.

@ FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS) AND
EXECUTIVE SUMMARY. YES, I would like to receive a copy of both the
Final Environmental Impact Statement, and the Executive Summary for
NASA'’s X-33 Advanced Technology Demonstrator Vehicle Program.

If you desire a copy of the FEIS or Executive Summary for the X-33 Program,
please indicate above and return in the enclosed envelope. If you provide comments

on the Draft Environmental Impact Statement, you will automatically receive the
FEIS. In order to adequately plan the number of FEIS copies to be reproduced, we

would appreciate your response by August 1, 1997.
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Response to Letter No. 20 - The Black Family

20-1. Studies that have been conducted on mountain elk and bighorn sheep indicate that there is
a slight rise in heart rate after the initial sonic boom disturbance. Startle responses
decrease with subsequent booms and are soon less than those evoked by persons walking
into the animal pens. Studies of underground explosions on cliff-nesting raptors indicate
that raptors are not startled off their nest by the noise. Based upon these studies, the
impact of sonic booms on cattle is expected to be less than impacts caused by persons
tending the cattle, and impacts on deer, rabbits, ducks, birds, and fish at your ranch are
expected to be slight and become less with each test flight.

At approximately 25 miles south of the Dugway Proving Ground, noise levels from sonic
boom overpressures would be in the range of 0.5 psf. This level is similar to a loud clap
of thunder. The effect to wildlife would be a short-term, temporary startle effect. Sonic
boom impact to mammals, birds, and reptiles is also addressed in the Biological Resources
section of the Environmental Impact Statement, Section 4.2.3.6. Sonic boom impact to
endangered species is addressed in the Threatened, Endangered, and Sensitive Species,
Section 4.2.3.7.

Thank you for the comments.
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Letter No. 21

PUBLIC INVOLVEMIENT IN NASA'S
ENVIRONMENTAL IMPACT STATEMENT
PREFARATION PROCESS FOR THE
X-33 FROGRAM: DEVELOPMENT AND FLIGHT TEST

DATE: 7’/ 21 ,/ 7

NAME: SoAs
ADDRESS: iéég 55 NucsoensT S
CA Q@x535

WWADN!’NMAPUBUCCOWTTOMCBT?
YES

NO

IF NO, DO YOU WANT A COMMENT RZAD ON YOUR BEHALF TONIGHT?

Oves Onwno
_  cg TO BE READ:
&tu LR THE Toedo L OCAriens
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21-1 % =5 P
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27 ‘s Bosr
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ANG1-OF Form 3 (Oct 1996)
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Response to Letter No. 21 - James Allison

21-1. The area northeast of Kramer's Corner along a road known as Cort's Road was not
considered as a launch site. This area is outside the jurisdiction of Edwards Air Force
Base, and it would be difficult to secure the site and transport the X-33 vehicle to this
location for launch.

In addition, X-33 launch facilities and propellant storage areas are required to be sited in
areas that provide a surrounding government-owned safety zone. This safety zone
cannot contain inhabited buildings and its size is dependent on the maximum explosive
potential of the propellants in storage or fueled in the vehicle. Please refer to Section
4.1.11, and Figures 4-1 and 4-2 of the Final EIS for further details.

Thank you for the comments.
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Letter No. 22

PUBLIC INVOLVEMENT IN NASA'S
ENVIRONMENTAL DMPACT STATEMENT
PREPARATION PROCXSS FOR THE
X-33 PROGRAM: DEVELOPMENT AND FLIGHT TEST
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Response to Letter No. 22 - William A. Lawrence

22-1. Acoustic and sonic data would be gathered during the X-33 test flights and used to verify
modeling of acoustic and sonic patterns. These verifications of modeling would be
useful in modeling for the full-scale vehicle. This data will be available to the public.
Confirmation of debris dispersion would be done if necessary.

Thank you for the comment.
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Letter No. 23

PUBLIC INVOLVEMENT IN NASA'S
ENVIRONMENTAL IMPA@T STATEMENT
PREPARATION PROCESS FOR THE
X-33 PROGRAM: DEVELOPMENT AND FLIGHT TEST
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Response to Letter No. 23 - Paul Holmes

23-1. Technology for the Space Shuttle was developed 30 years ago. Modification of the
system cannot be accomplished to provide the savings in launch costs that are anticipated
with this new launch vehicle.

In 1993, NASA concluded a study to identify improvements needed to maintain the
Space Shuttle fleet through 2030, and potentially viable new space launch vehicle
concepts that could meet future space launch needs at significantly lower costs than the
Space Shuttle. The report entitled “Access to Space” provided findings to support the
decision to proceed with development of a fully reusable vehicle also referred to as
“single-stage-to-orbit.”. This single-stage-to-orbit vehicle would remove the requirement
of a solid rocket booster and tanks stage, as well as the need to reassemble the vehicle
once it gets back to the ground.

Thank you for the comment.
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Letter No. 24

COMMENTS ON NASA'’s
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM

DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE: 5 9 2

TO: Dr. Rebecea C. McCaleb
NASA, MSFC

Mail Code AEO1
MSFGC, AL 35812
FROM:_AFREP fuwP-91p
a(), 22& 9Lt002
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Response to Letter No. 24 - AFREP AWP-910, Lt. Col. Frank

24-1. The Flight Operations Office of Lockheed Martin would be responsible for coordinating
the application for protected air space. The point of contact would be Lockheed Martin
Skunk Works in Palmdale, CA. The process would begin immediately following the
Record of Decision.

Thank you for the comment.
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Letter No. 25

Larry Godden, 12:21 PM 7/25/97 , (no subject) T

Return-Path: <airamerica@atnet.net>

Date: Fri, 25 Jul 1997 12:21:37 -0700
From: Larry Godden <airamerica@atnet.net>
Reply-To: airamericaéatnet.net
Organization: AIR AMERICA FUEL & SERVICE
To: X33EISemsfc.nasa.gov

Subject: (no subject)

Rebecca C. McCaleb,

I attended the first briefing held in Moses Lake and am very excited
about this program. You only have to visit my office to see my support

for NASA and our space program.

Would it be possible to have an assortment of pictures (suitable for
framing) so they may be displayed in our office and further pique the
interest and support of people who visit us?

If you'd like to learn more about my company, located at Grant County
Airport, please visit our home page at; airamericafuelservice.com.

I'm looking forward to the possibility that AIR AMERICA FUEL & SERVICE,
INC. may be involved in providing support to the X-33 Program.

Thanking you in advance for anything that you may be able to send.

—

BEST REGARDS,

Larry Godden

Printed for X3I3EIS8 <xllelisdmsfc.nasa.gov> 1 |
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Response to Letter No. 25 - Larry Godden

25-1

Date: Tue, 26 Aug 1997 17:28:39 -0500

To: airamerica@atnet.net

From: Donna Holland <DONNA.HOLLAND@MSFC.NASA.GOV>
Subject: X-33 Pictures

Larry,

Your request for pictures of the X-33 was forwarded to me by Dr. Rebecca McCaleb. 1
have obtained an assortment of pictures which I believe are suitable for framing. I would
like to mail these to you. Please reply to me with your complete mailing address.

Thank you,

Donna Holland
Environmental Engineer
MSEFC, AL

Date: Wed, 27 Aug 1997 09:50:20 -0700

From: Larry Godden <airamerica@atnet.net>
Reply-To: airamerica@atnet.net

Organization: AIR AMERICA FUEL & SERVICE
To: donna.holland@msfc.nasa.gov

Subject: X-33 Pictures

Donna,
Thanks for your response to my request for X-33 pictures.

We have a new airport terminal building opening soon and my company, AIR
AMERICA, will have a gallery of pictures as part of our new office

design. It's our intent that the gallery will display pictures that are

unique and not normally seen by the public. The Boeing Company is also
participating in this project. The pictures you're sending will be a

much welcome addition.

The mailing address is:

Larry Godden, President
AIR AMERICA FUEL & SERVICE, INC.
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Response 25-1 continued

7810 Andrews St., N.E.
Moses Lake, WA 98837-3218
PH: 509-762-2222 / FX: 509-762-2299

Once again, thanks for your cooperation and support. We look forward to
providing any and all support necessary for your Flight Test Aircraft if
and when it arrives in Moses Lake.

BEST REGARDS,

Larry Godden
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Letter No. 26

COMMENTS ON NASA'’s
X-33 ADVANCED TECHNOLOGY DEMONSTRATOR VEHICLE PROGRAM
DRAFT ENVIRONMENTAL IMPACT STATEMENT

DATE: 7 "/ ~-7
TO: Dr. Rebecca C. McCaleb
NASA, MSFC
Mail Code AEO1
MSFC, AL 35812

FROM: M)’K% LeL
S, Mav SomerT

_Qo_é_e..,_M”W

~ COMMENT(S):
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Response to Letter No. 26 - Myron Lee

26-1. The worst case footprints are described in the Section 4.3 “Flight Safety” of the Final
EIS. The overall flight corridor proposed for flight to Dugway is shown in Figures 4-52
and G-5. The debris track for this scenario would be at least 24 km (15 mi) to the west of
the Skull Valley Band of the Goshute Indian Reservation that has been proposed for use
as a nuclear waste facility by the tribal leadership of this reservation; 45 km (28 mi) west
of Deseret Chemical Depot, known as Tooele County’s West Desert Hazardous
Industries Area; and 68 km (42 mi) south of Interstate 80.

With respect to an abort and whole body impact of the X-33 due to a flight anomaly
upon reentry for landing at the Michael Army Airfield, the debris field would be
approximately 4 ha (10 ac) in area as indicated in Section 4.3. For a flight anomaly of this
nature, the debris field would be within Dugway Proving Ground and in an area several
miles west and/or south of the sites listed in your comment. The flight termination
system, also described in Flight Safety Section 4.3, would be required to be deemed “fail
safe” and would be a part of the Flight and Landing Safety Plans to be approved by the
Air Force Flight Test Center (AFFTC) Chief of Safety for the Flight Safety Plan and the
AFFTC and Dugway Chiefs of Safety for the Dugway Landing Safety Plan. The flight
track and abort area(s) on Dugway must meet the requirements of the Utah Test and
Training Range, which includes Dugway, and is covered in AFFTC Regulation 15-18
(March 1994); the Common Risk Criteria for National Test Ranges, Standard 321-97
(February 1997); and the AFFTC Test Safety Review Process, AFFTC Regulation 127-3
(September 1993). Final launch approval is the responsibility of the AFFTC Commander.

26-2. See response 26-1 above.

Thank you for the comments.
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Letter No. 27

STATE OF CAUFORNIA—BUSINESS. TRANSPORTATION AND HOUSING, AGENCY PETE WILSON, Governor
DEPARTMENT OF TRANSPORTATION

300 SOUTH MAIN STREET @
SISHOP, CA 913514

(760) 872-0658

July 28, 1997

File - Kern - 178- 100b
SCH 97074001

Dr. Rebecca McCaleb
NASA, Marshall Space Flight Center, Alabama
Huntsville, Alabama 35812

DRAFT ENVIRONMENTAL IMPACT STATEMENT

Technology Demonstrator Vehicle Program. We have no comment at this time. If you

Thank you for the opportunity to review and comment on the X-33 Advanced
27-1
have questions on this matter please call me at (760) 872-0658.

Sincerely,

L Pl
DENNIS MANNING
Chief, Branch of IGR/CEQA Reviews

DM:mam
cc: SCH - Chris Belsky
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Responses to Letter No. 27 - Department of Transportation;
State of California

27-1. Receipt of letter of no comment is acknowledged.

Thank you for the comment.
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28-2

Letter No. 28

Lyman C. Welch, 07:57 PN 8/6/97, Comments on X-33 Test vehicle

—_— —

Return-Path: <lw§lch0mayerbrown.com>
Date: Wed, 06 Aug 97 19:57:16
From: *"Lyman C. Welch® <lwelch@mayerbrown.com>

To: X33EIS@msfc.nasa.gov
Subject: Comments on X-33 Test vehicle

Dr. McCaleD,

I am writing in support of NASA's proposed X-33 program. NASA should

act .
quickly to promote the X-33 and other commercially viable reusable

launch
vehicles. I suggest that NASA consider methods of releasing

information
about the X-33 test flights to the public to build public awareness of

the
program. Such methods could include press releases, briefings,

Internet web
sites, interviews, etc.

Sincerely,

Lyman C. Welch
1319 W. Cornelia Ave

. Chicago, IL 60657

{312) 701-7404

RECEWED

e

AUG O ¢

Fﬁ MISC- 92 -. 4 _
. 1

[ Printed for 3 133318 <x33¢1-0-'tc nasa.gov>
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Responses to Letter No. 28 -Lyman C. Welch

28-1. Comment in support of the X-33 program is noted.

28-2. Suggestions for building public awareness of the X-33 program are noted. The Program
currently uses methods such as press releases, briefings, Internet web site, and interviews
to build public awareness.

A listing of press releases, public meetings, special meetings, and other briefings to
encourage and assist in public participation of preparation, review, and comment on the
X-33 Draft and Final EIS can be found in Appendix B of the Final EIS.

The X-33 internet address is: http://eemo.msfc.nasa.gov/eemo/x33_eis.

Thank you for the comments.
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Letter No. 29

Washington State North Central Region
V’ Department of Transportation Ottice of Region Administrator
PO Box 98
$id Morrison Wenaichee. WA 98807-0098

Secretary of Transportation

(509) 663-9641
Fax (509! 663-9674

August 1, 1997

Dr. Rebecca C. McCaleb, Director

Environmental Engineering and Management Office
Mail Code AEO1

Marshall Space Flight Center, AL 35812

Attention: Dr. Rebecca C. McCaleb,
Re: Environmental Impact Statement (EIS) of the X-33 Program.

Statement (EIS). We believe that the project should not create any significant vehicle

[ Thank you for the opportunity to review and comment on the Environmental Impact
29-1

29-2

or traffic impact to the local Washington State Routes.

Our office address remains the same as before, however, our office manager is now
Jolene Gosselin, P. E. Her e-mail address is Gosseli@WSDOT.wa.gov. Please
remove David Honsinger and his address of Honsind@WSDOT.wa.gov from your
listings with our office: Fred Suter's e-mail address is suterff@WSDOT.wa.gov. Also,
our office phone numbers have been changed to (509) 667-2906 for Jolene Gosselin or

| (509) 667-2908 for Fred Suter if you have any questions or need additional information.

Sincerely,

JOLENE GOSSELIN, P.E.,

Rﬁional Planning/tEnZner

Y: FREDRICK M. SUTER,
Transportation Planner

JG.:FMS
fms
files:i:t:usag: X-33pgm#2.doc
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Response to Letter No. 29 - Washington State Dept. of Transportation

29.1 Comment that the Program should not create any significant vehicle or traffic impact to
the local Washington State Routes noted.

29-2. The distribution list and point of contact for Washington State Department of
Transportation was changed as requested.

Thank you for the comments.
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Letter No. 30

United States Department of the Interior
BUREAU OF LAND MANAGEMENT

Barstow Resource Arca
150 Coolwater Lane
Barstow, California 92311

1791/2895
(CA-068.80)

Dr. Rebecca McCaleb

NASA/Code AEO1

Building 4201, Room 624A .
Marshall Space Flight Center AUG 13 1997
Huntsville, AL 35812

Dear Dr. McCaleb:

We have completed a review of the June 1997 Draft Environmental Impact Statement for the X-
33 Advanced Technology Demonstrator Vehicle Program. Our general comments are provided
below, with additional page referenced comments also enclosed. The comments are intended to
be focussed on the Silurian Lake landing site, although we have also offered a general review
of the DEIS Executive Summary.

On August 12, 1997 Mr. Jack Pierce of Allied Signal provided us with more specific
information on planned deployment of equipment and facilities at the Silurian Lake landing site.
The scope and associated level of impact of the planned off-lakebed Range Systems is
significantly higher than has been previously documented. There is insufficient time for my staff
to provide you with detailed impacts descriptions and suggested mitigation before the close of
the DEIS comment period. We request that your EIS staff contact appropriate specialists on my
staff directly as the Final EIS document is assembled, in an effort to include as much detailed
descriptions of the proposed action, impacts, indicated mitigation, and residual impacts as is

possible.

The latest Range Systems site plan drawings, and any associated descriptive text, should be
included in the "Proposed Action” and impacts associated with the uses described in the
"Environmental Consequences" section of the Final EIS. The additional specific descriptions on
the landing site operation at Silurian Lake should also be incorporated into the Biological
Assessment (Appendix E). My staff has reviewed the new information provided to determine
whether the landing site operation, as proposed and with the indicated mitigation measures, may
affect the threatened desert tortoise or its habitat. Please refer to the specific comments provided
on the biological assessment. Our determination is that, if the indicated mitigation is
implemented, effects to the desert tortoise at the Silurian landing site would be mitigated to near
zero. However, there is a slight change for a "may effect” situation to arise if a tortoise
wanders into the work site and the biological monitor determines that moving the tortoise is

necessary.
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30-2

30-3

30-4

30-5

It is important to note that, even though impacts to the desert tortoise can be reduced to near
zero as indicated, surface disturbing impacts and mitigation to other resources, associated with
the Range Systems site use, need further review and must be fully documented in the Final EIS.

The Final EIS should also clearly describe any written concurrence/agreement with the
California Department of Transportation, and any continuing permit acquisition process
regarding the planned temporary road closures of State Highway 127. Also, based on the
comments received at the July 24, 1997 Baker DEIS public meeting, the planned closure point
(Saratoga Springs Road) should be reconsidered. A closure point at Shoshone, with an indicated
detour through Pahrump and Las Vegas, may be more suitable. It is our understanding that the
detour routes indicated in the DEIS are mostly dirt roads, with some segments not maintained.

As noted in the specific comments, a right-of-way reservation under Section 507 of the Federal
Land Policy and Management Act (43 U.S.C. 1767) can only be issued to another Federal
Agency. NASA must be the applicant for the right-of-way reservation. A right-of-way
reservation, once issued, allows the holder to authorize entry and use by its lessees, permittees
and contractors. We will provide you a copy of the necessary application form and instructions
under separate cover.

We appreciate the opportunity to provide comments on the DEIS. If the EIS schedule allows,
we would like the opportunity to review an administrative copy of the Final EIS before it is
printed and released. If you have any questions concerning our response, please contact Mike
DeKeyrel of my staff at (760) 252-6030.

As of August 18, 1997 the Barstow Resource Area of the Bureau of Land Management will
relocate to 2601 Barstow Road, Barstow, CA 92311. The general telephone number is (760)
252-6000. You can contact Mike DeKeyrel at (760) 252-6030.

Sincerely,

S L 25 W4

Tim Read
Area Manager

Enclosure
Page Referenced Comments

Right-of-Way Application Form SF-299
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X-33 DEIS Comments
Bureau of Land Management
Barstow Resource Area
August 13, 1997

_Page = _Section

™ 235t
2-40
30-6
[ 3-25
30-7
[ 4-54
30-8 3
30-9 [
4-55
30-10
30-11 [ 4-69
30-12 [ 4-70

Tables
2-7, 2-8
and 2-9

3.1.8

4.2.1

4.2.1.1

4.2.1.13

4.2.1.13

Comment

these impacts summaries are not descriptions of the
proposed action, and should be moved to the Executive
Summary and Chapter 4

The first sentence describing the status of the Mojave
Ground Squirrel should be changed. The Mojave Ground
Squirrel (Spermophilus mojavensis) is a California State
listed threatened species (it has never been de-listed)

most of the narrative text in 4.2.1 and 4.2.1.1 is
description of the proposed action and should be moved to
Chapter 2

Paragraph 3 should reflect any changes to the planned stop
point for the temporary road closure

Paragraph 1 needs to be rewritten to clarify that NASA is
the Federal agency applicant for a right-of-way reservation
under Section 501 FLPMA; as a non-Federal entity,
Lockheed Martin can not hold a right-of-way reservation

for Paragraph 1, see comment for 4.2.1.1

the detour route described in Paragraph 3 is likely not
acceptable; suggest alternate reroute using all paved
roadways; also suggest including a map to show the
planned closure points and the detour route(s)
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30-13 [
30-14 [
30-15 ,:

30-16

30-17

30-18

5-10 Table 5-2 for the Silurian Lake landing site, change the listed
responsible entities as follows:

for the BLM R/W reservation: change from Lockheed
Martin to NASA

for the Army COE Section 404 permit, change from BLM
would submit to NASA would submit

for the Caltrans encroachment permit, change from BLM
would submit to NASA would submit

Appendix E - Biological Assessment

E-19 Summary: It is stated that preparation and landings at Silurian Lake is not expected to
have any impact on desert tortoise populations. This in conflict with the later statement that
very little permanent habitat disturbance or destruction is anticipated. No amount of habitat
disturbance can occur without there being an impact to the desert tortoise. One way to rectify
this situation is to describe the area as unsuitable desert tortoise habitat, but recognize the slight
chance a tortoise may wander into the area. Then, mitigation could be proposed to mitigate the
potential impacts of such a situation to near zero.

E-14 SILURIAN LAKE: Need to further describe desert tortoise surveys so that it is not
misleading, such as: Surveys in the vicinity of Silurian Lake for the desert tortoise...

At end of paragraph: No tortoises, tortoise burrows, or other evidence of tortoises have been
documented from the lake bed or immediately adjacent area( Egan, pers. comm.). Therefore the

areg is not designated in a BLM Desert Tortoise Category nor is it designated Critical Habitat.

(The most important addition here is that the area is not within a BLM designated Desert
Tortoise Category. What this means is that currently, BLM does not have enough information

to designate the area as tortoise habitat.
No tortoise sign has ever been found around the lakebed, therefore it has no BLM Designated

Category).

Expansion DEIS), There have been tortoises located in areas both north and south of the
propused Range Area (approximately 3 miles both north and south).
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With the above mentioned surveys and BLM documentation, it is safe to say that the Silurian

R . . . . . . This
concept needs to be clearly stated. Therefore, the second sentence (stating it is potential desert
tortoise habitat) may need to be omitted from the Silurian Lake Paragraph.

[ Recognizing that there is a slight chance of tortoises wandering into the Range area, an
authorized desert tortoise monitor would be required to survey the proposed disturbance area
prior to and during any surface disturbing activities. Additionally, there should be an authorized
30-19 | desert tortoise monitor on-site during landing activities to handle any tortoise situations, if they
arise. Similar mitigation measures as proposed for the Haystack Butte launch site should be
incorporated, such as education requirements, minimal vegetation removal, tortoise handling

| guidelines and the reporting requirement.

Similar changes concerning the desert tortoise should be made to the Silurian Lake portions
within the EIS.
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30-20

30-21 [

30-22

30-23

30-24

30-25

30-26

30-27

L

7/24/97
TO: PROJECT LEAD, NASA X33 PROJECT

FROM: EC

SUBJECT: COMMENTS ON PRELIMINARY DRAFT EIS FOR NASA X33 PROJECT

Executive Summary

ES-5: “Program must be compared to the current baseline
conditions, called the *"No Action"...". See 40 CFR 1502.14,
which indicates requirements for comparative evaluation between
proposal, other reasonable alternatives, and no action.

ES-6: Why were these alternatives chosen (indicate criteria in
priority order, if appropriate--distance, common corridor for all
sites, land ownership, surface, etc.).

ES-14 & 15: The basic components for launch complex and
schematic are very good. Include a similar list of basic
components and schematic for landing sites. (Some of the
components are alluded to on ES-16.)

ES-18: The No Action alternative does not necessarily result ®in
the lack of development and verification of key technologies..."®.
With respect to this EIS, the no action alternative means that
these particular sites would not be used for launch and landing
to test the X33 vehicle. Other strategies or sites could be
found to address development and verification of these
technologies. It would be accurate to say that doing so could
cause additional time delays.

ES-18: As to elimination of Bicycle Lake on Ft. Irwin from
consideration due to *significant surface preparation® needed, is
my understanding that “surface preparation®" will be required at
Silurian also. What exactly makes Bicycle Lake need
significantly more preparation than Silurian Lake and/or
otherwise less appropriate?

ES-18: Silver Lake...was considered, but eliminated because most
of it has been Congressionally designated as a Wilderness Study
Area, and this type of activity would not be consistent with the
management direction Congress set forth in designating
legislation, not because it is under study by the Bureau of Land
Management.. ..

ES-20 & 22: When describing Silurian Lake and Armitage Airfield,
use at least one common unit to describe size of the two landing
areas, for ease of comparison.

ES-21: The surrounding terrain is relatively flat and is
designated as a Multiple-Use Class M (Moderate Use) area by the
Bureau of Land Management. Moderate Use provides for a wide
variety of present and future uses and is also designed to
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30-28

30-29

30-30

conserve desert resources and to mitigate damage to those
resources which permitted uses may cause.
[ ES-29: What is the expected risk (1 in X) for landing sites?

{_ ES-33: There is both an annual (100 tpy) and a 24-hour {150
ug/m’) de minimus standard for PM,,. In addition, the Bureau uses
the AQMD standard for imposition of RACM (15 tpy, 150 lb/day), as
per our Emissions Control Strategy (required by the SIP). This
mitigation is referred to on page ES-36.

ES-33: Table ES-6. Indicate this is Federal Attainment Status
and Conformity. State attainment status is different for
Silurian Lake (as you point out in text).

ES-39 Table of Impacts: Use Qquantifiers where feasible.

30-31

30-32

30-33

30-34 |

30-35

30-36

30-37

30-38

Infrastructure: If surface disturbance of undisturbed areas
off of the lakebed is proposed {(and I believe it is for
ancillary facilities), there will be long-term impacts
(desert recovery is very slow), though to a relatively small
acreage (approx. x acres). Overall impacts would be minor.

Hazardous Materials/Waste: Are LH, and LOX, as well as He
and N, not considered hazardous? Release into atmosphere at
the landing site would cause some short-term impacts.

Air Quality: There would be some short-term air quality
impacts to visibility, and from fugitive dust, including
PM,, (x tpy and y lb/day max.). These impacts can be
mitigated through implementation of Reasonably Available
Control Measures.

Airspace: Indicate how long restricted airspace would be in
effect (x hours/event).

Biological Resources: Ancillary facilities will destroy a
minor amount of vegetation and wildlife habitat (approx. x
acres) .

T&E Species: Launch site is not within critical habitat for
any federally or state listed species, including desert
tortoise. No T&E species were found during surveys or are
likely to occur at the site.

Water Resources: Activities would not occur when ephemeral
flows are present and such flows would not be affected.
There would be no water quality impacts. Would the
infiltration potential be affected by soil compaction from
heavy vehicles on lakebed?

Soils: 1Indicate kinds of impacts: soil displacement,
erosion, compaction. The extent of these impacts is
consistent with other activities authorized to occur on the
lakebed in the past, except that compaction could be
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30-39

1

30-40 [

30-41

30-42

-

greater.

Health and Safety: Some small p-potential for explosion or
other risk to public health has been identified, and an
appropriate safety zone set up.

Operational Noise: Double negative. Delete "not"?

Land Use: The use of the lakebed as a landing area would be

i i i The use would
temporarily displace other users, and could affect potential
for safe future use of the lakebed by motorized vehicles
without appropriate reclamation.

The Bureau has additional issues for which consideration is
required, with a negative declaration if there is no affect.
Those with no affect can be addressed in text--Special
Designations (such as ACECs), Farmlands, Wild & Scenic
Rivers, Wilderness, and possibly Native American Religious
Concerns. FPloodplains (in 100 year floodplain?), solid
waste (some will be generated), and Wetlands/Riparian (NASA
has already said they intend to assume the area is a
jurisdictional wetland) should be addressed in the Table.

Chapter 1
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Response to Letter No. 30 - U.S. Dept. of the Interior,

30-1.

30-2.

Bureau of Land Management

The updated site layout and descriptions are included in Appendix I of the Final EIS
and Sections 2.2.2.1 and 4.2.1 modified. The Final EIS has been revised to include
appropriate site plans and descriptions, and associated impacts. Sections 4.2.1.7 and
5.6 have been modified to include additional desert tortoise mitigation committed to in
attached letter of August 25, 1997 to the U.S. Fish and Wildlife Service.

Surface disturbing impacts to Silurian Lake have been updated in Sections 4.2.1 and
4.2.1.1. Surface disturbance would be minimized and any additional mitigation deemed
necessary by BLM in the “Right of Way Reservation” permit would be implemented.
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Attachment Letter to Response 30-1

Reply to Attn of:

30-1

National Aeronautics and
Space Administration

George C. Marshall Space Flight Center
Marshall Space Flight Center, AL 35812

AEO01(164-97) Eit 75 1om

Mr. Ray Bransfield

Division of Permits and Consultations
Ventura Field Office

U.S. Fish and Wildlife Service

2493 Portola Road, Suite B

Ventura, CA 93003

RE: Biological Opinion for NASA’s X-33 Program
Dear Mr. Bransfield:

As required under Section 7 of the Endangered Species Act, any federal agency whose
actions may affect federally protected plant or wildlife species is required to assess the
effects on those species and enter into a formal consultation with the U.S. Fish and
Wildlife Service (FWS). NASA's X-33 project is considering Silurian Lake, north of
Baker, California, as an alternative short-range landing site, and a biological assessment
has been prepared which indicates a potential for the X-33 to impact the desert tortoise by
construction activities and sonic boom at the landing site.

The Silurian Lake bed landing site is usually dry and devoid of vegetation, and wildlife
usage is very rare. The creosote bush scrub surrounding the landing area is potentially
suitable to support the desert tortoise, but no tortoises, tortoise burrows, or other evidence
of tortoises were documented in surveys conducted in 1979-80 and 1992 on the lake bed
or immediately adjacent to the region. The population density of the desert tortoise at
Silurian Lake has been estimated to be very low, ranging from 0-8 tortoises/sq km (0-
20/sq mi), and the area has not been designated as critical habitat for the desert tortoise.

Sonic booms between 0.2 and 1.2 psf are expected to occur with the X-33 approximately
96.5 km (60 mi) from the landing area. Recent studies found that desert tortoises exposed
to a series of simulated sonic booms ranging from 0.25-6.0 psf showed no startle
responses or significant changes in their heart rates. Also, no temporary hearing loss was
noted with these sound levels.

To mitigate any impacts at the Silurian Lake bed and surrounding areas, steps will be
taken as described for mitigation of impacts at the proposed launch site within Edwards
Air Force Base known as the Haystack Butte site.
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Attachment Letter to Response 30-1 continued

If you have any questions, please call me at (205) 544-4367 or Mr. Wayne Wilson at
(205) 544-6089.

Sincerely,

(Rl O, b

Rebecca C. McCaleb, Ph.D.
Director, Environmental Engineering
and Management Office
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Response to Letter No. 30 continued.

30-3.

30-4.

30-5.
30-5a.

30-6.

30-7.

30-8.

30-9.

30-10.
30-11.
30-12.

30-13.
30-14.

30-15.

The California Department of Transportation reviewed the DEIS and provided guidance
concerning matters relating to an Encroachment Permit in letter No. 37 included in this
Appendix.

Section 4.2.1.13 has been modified to provide two detour alternatives: (1) one with all
paved roads; and (2) a second shorter one with paved and unpaved roads.

NASA would acquire the right-of-way reservation as necessary.

Point of contact acknowledged. Document was forwarded to Mr. Mike De Keryl.
Address change is noted.

As indicated by "NASA Procedures and Guidelines for Implementing the National
Environmental Policy Act and Executive Order 12114", Section 2 of the EIS shall be a
description and comparison of alternatives and shall include a summary of
environmental impacts of the proposed action and reasonable alternatives.

Comment noted. Text modified in Section 3.1.8. The Mojave ground squirrel was
delisted by the California Fish and Game Commission in 1993. The California Supreme
Court ruled in August 1997 that the delisting was not proper.

Information provided in the referenced sections was included to assist readers and
reviewers in understanding the specific details of the proposed project.

There are no changes or new constructed facilities at the proposed stop points for the
temporary road closures.

Text modified in Section 4.2.1.1 and Table 5-2 to address the comment.
Text modified in Section 4.2.1.13 and Table 5-2 to address comment.

See response 30-4. NASA has provided a narrative discussion of detour routes in
Section 4.2.1.13 and does not feel a map is necessary.

Table 5-2 revised to address comment.

BLM would sign authorization for NASA to acquire the Section 404 permit. Table
5-2 revised accordingly.

Table 5-2 revised to address comment.

30-16, 30-17, 30-18, and 30-19.

Text modified in Sections 3.2.1.8 and 4.2.1.7 to address comments. Please see
response 30-2 for further information.
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30-20.

30-21.

30-22.

30-23.

30-24.

30-25.
30-26.

30-27.
30-28.
30-29.

30-30.

Details of reasonable alternatives, including the No Action Alternative, are provided in
Section 2.2.4 of the Draft and Final EIS.

Criteria for identification of alternatives are provided in Section 2.2.2 of the Draft and
Final EIS.

Landing site operations would be performed with the portable equipment and
temporary facilities. Appendix I has been added to the Final EIS to provide additonal
site layout details.

A selection process was followed whereby several alternative sites were reduced to
those that are reasonable. The reasonable alternative sites are presented in detail in the
EIS. The No Action alternative is properly stated.

Surface preparation at Bicycle Lake would have included removal of rocks, boulders,
and undulations. Silurian Lake is flat and devoid of rocks and boulders. In addition, a
berm was constructed around Bicycle Lake several years ago by the U.S. Army. This
process resulted in the lakebed having unnatural characteristics which prevent its use by
NASA as a landing site.

Text modified in Sections ES.2.3 and 2.2.5 to address comment.

Dimensions provided in meters in Section ES.3.2.
Comment noted on designation of area surrounding Silurian Lake.
Risk projections specific to landing sites are provided in Appendix G of the Final EIS.

Table 4-8 modified to include additional standard. Conformity determination would
remain unchanged.

Text modified on Tables ES-6 and 4-8 to address comment.
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30-31 thru 30-42.

30-31.

30-32.

30-33.
30-34.
30-35.
30-36.

30-37.

30-38.

30-39.
30-40.

30-41.

Note: These tables are designed to provide summary information and do not contain the
details of all impacts for each alternative. Quantitive measures are used where available
and able to be presented consistantly. Full details are provided in the Draft and Final
EIS.

These impacts are addressed in detail in Section 4.2.1.1. Comment noted as to overall
impact.

Text modified in Section 4.1.2 to provide additional information on these hazardous
materials.

Dust control measures would be implemented as prescribed in appropriate permits.
Table ES-8 and 2-8 modified..
These impacts are addressed in detail in Section 4.2.1.1 of the Final EIS.

According to EAFB biologists, 13.3 ha (33 ac) of the total 19 ha (47 ac) of habitat
disturbed for the X-33 launch facilities at Haystack Butte occurs in designated critical
habitat in Desert Tortoise Management Zone 1, as designated by the U. S. Fish and
Wildlife Service. Desert tortoise surveys conducted at the Haystack Butte site and

adjacent areas found tortoise densities of 13 tortoises/2.6 km? (l3/mi2). Although this
is considered to be very low density, the possibility exists that tortoises could be
affected by X-33 launch operations, and appropriate mitigation measures have been
proposed.

No long-term impacts to infiltration potential are expected due to soil compaction. One
of the reasons the lake bed was selected was because of its existing, relatively hard
surface condition. The only modifications proposed would be to grade the surface to
eliminate ruts and holes as necessary. The lake bed has been permitted by BLM for
years for filming movies and other activities which would permit heavy vehicles on the
lake bed. X-33 impacts to compaction are not expected to be any greater.

See response to 30-37, above. Comment noted as to consistency with other authorized
activities.

Comment noted on proposed safety zone.
Tables ES-8 and 2-8 modified.

Plans have been made to repair damages to the lake bed since the damages would also
impact safe landing of the X-33 vehicle.
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30-42. Impacts on Special Designations are due to noise as noted in Table 4-9. Wetland and
floodplain impacts are addressed in Section 4.2.1.6. No effect declarations are provided
in Section 4.2.1.15 for all other areas noted in comment. There are no impacts to Areas
of Critical Environmental Concern (ACEC). See Figure 3-19 for details.

Thank you for the comments.
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Letter No. 37

STATE OF CALISORNIA—BUSINESS TRANSPORTATION AND HOUSING AOENCY

PETE WHSON, Governcs

DEPARTMENT OF TRANSPORTATION

DISTAICY 8, PO BOX 23}
AN BERNARDING, CALIBORNIA 97402
100} (90" J0J-393¢

August. )15, 1997
08-sBd-127-var.

Ms. Rebccca C¢. McCalel

National Acronautice oand Space Administration
George C. Marshall Space Flight Center
Environmental Engineering and Management Officc
Marshall Space Flight Center, Alabama 25812

Deay Ms. McCaleb:

X-33
Advanced Techneoloyy Demonstrator Vehigle Frogram

2 h}

We have reviewed the ahbove retrerenced project and oftfer the

following commente:

e This project will reguire an Fncroachment Permit for the

propoced temporary closure of state Route 127. The
Department af Trangportation would be a responsible

31-1 agency, and may require that certain measures be provided
as a condition of permit jssuance. All matters relating
to the Encroachment Permit process should he sent to:

Mr. Basem Muallen

California Department of Ytrancportation

Office of Fermits

P.O. DBox 231

San Uernardino, CA 92402

(YU9) 383-5955
We urge continueous liaison with Ccaltrans on proposed
plans as they affect state highwaye. Early coordination

31-2 on thic project is essential so that appropriate highway

advisorics can be established to warn motorist of the
temporary closuree on State Route 127.

If you have any questions, pleasc contact Chris Herre at

(909) 3B3-4227 or FAX (909) 1383-7024.

Sin

raly, /
s L, - —
/ ’\"uléf — 7 By
DOUGLAL HOGUL, 1ief
Orti of San Bernardino
County Transportation Flanning
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Responses to Letter No. 37 - Department of Transportation;
County Transportation Planning
San Bernardino County Office

31-1. Requirement for an Encroachment Permit for the proposed temporary closure of
Highway 127 is noted and the Point-of-contact given is added to out mailing list.

31-2. There would be continuous liaison with Caltrans on proposed plans as they affect state
highways. Continuous coordination would begin following the Record of Decision.

Thank you for the comments.
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Letter No. 32

ALLEN C. JORGENSEN
HCR 2, BOX 271
COULEE CITY, WA 90115

A e ——— - m o = = e ———— e - e eem mem me s _—em

32-1 ; QZ ) ,29 .
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Responses to Letter No. 32 - Allen C. Jorgensen

32-1. NASA notes support for the X-33 Program.

Thank you for the comment and enthusiasm.
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33-1

33-2
33-4

33-5

Letter No. 33

To:
Company:
Fax number:

Business phone:

From:
Fax number:

Business phone:

Home phone:

Date & Time:
Pages:
Re:

Dr. Rebecca C. McCaleb

+1 (205) 544-8259

Bill Helmer
+1 (520) 795-1767

8/17/97 9:43:54 PM

Dr. McCaleb:

| am responding to the Draft EIS for the X-33 Advanced Technology Demonstrator Vehicle
Program. | strongly suggest not using Silurian Lake as a proposed landing site for the X-33.
Since there are so many alternatives for landing sites already within existing military bases,
public land should not be used for these purposes. The impacts may be of short duration, but
they are extensive. It also should not be assumed that Fort Irwin will expand to Silurian Lake.
Sonic booms and low-flying aircraft are already impacting the Mojave Desert. Please do not

extend these impacts when it is not neccessary to do so.
Under the cumulative impacts section, no mention was made of other projects (such as Fort

Irwin expansion) which would cumulatively add to the impacts of the X-33 project. What other
projects are proposed in terms of non-civilian use of public lands?

Thank you,

Bill Heimer
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Responses to Letter No. 33 - Bill Helmer

33-1.

33-2.

33-3.

33-4.

33-5.

Comment suggesting that Silurian Lake not be used as a proposed landing site for X-33
and to consider using existing military land is noted. Silurian Lake provides better “first
flight” landing conditions for the X-33 than China Lake, the only other reasonable short
range alternative. The lake bed provides a softer landing situation and longer range than
the airstrip at China Lake. Silurian Lake is also in a more remote setting.

Impacts to the Silurian Lake area are addressed in section 4.2.1 of the Environmental
Impact Statement. Analyses have shown that the impacts are short term, temporary and
similar to other activities already occurring on the lakebed (e.g. off road vehicle usage,
movie production, wind sailing, etc.)

NASA does not assume that Fort Irwin will expand to include Silurian Lake. The
proposed use of Silurian Lake as a landing site does not depend on the Fort Irwin
expansion decision.

Sonic boom and noise impacts to the majority of the affected area in the Mojave Desert
would be minimal. Most of the area receiving sonic booms would be subject to boom
overpressures of 0.1 kPa (2 psf) or less. These overpressures are equivalent to a loud
clap of thunder. There is little probability of damage at these low overpressures. Higher
overpressures would occur primarily in a small region of BLM-administered property
between Edwards AFB and China Lake Naval Air Weapons Station, and any impact
would depend on the structures that are located in the focal region. A more complete
analysis of noise impacts to the Mojave Desert area can be found in section 4.2.1.12 of
the Final EIS. It should also be noted that no more than 3 landings at Silurian Lake are
currently planned.

Proposed projects in terms of non-civilian use of public lands, specifically the Silurian
Lake, would be coordinated through the Bureau of Land Management (BLM). The BLM
actively monitors public land use to avoid cumulative impacts due to overuse. NASA is
not aware of any other non-civilian uses proposed for Silurian Lake other than the Ft.
Irwin expansion.

Thank you for the comments.
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34-1

34-2

I

34-3

34-5

1 1

—

Letter No. 34

ONENS PERAK GROUP
KERN KAWERAH CHAPTER
SIERRA CLUB
Post Office Box 1569, Ridgecrest, CA 93556

Aug.12, 1997

Dear Dr. McCaleb,

Thank you so much for coming to Ridgecreet again for further scoping on the
X-33. It was a pleasure tc see you again, and we wondered the naxt day how you found
Bakar! Thank you too for sending us the color version of the Drafz Bavironmental
Impact Statement.

This letter followe up on commants I made at the meating and adds other points.
A® I said, I‘m impressed by such a fine document. It can‘t be easy to gather so much
data and present it well in the time you had.

Though Bdwards to China Lake ie a shorter flight than Bdwarde to Silurian Lake,
our group supports the use of China Lake because the ifnfrastructure is already in
place, and environmental impacts would probably be less hers. I should have asked at
the meeting 1f Silurian provides a better teet opportunity for your needs.
Otherwvise, we hate to see the lake disturbed, even though you have planned careful
use of all potential landing sites.

There is a question about avalanches that I thought of recently. It’e true that
the land under the proposed flight paths in Southern California is not avalanche
terrain, but some of the ecnic boom maps seem to indicate that parts of the Sierra
NMevada could be affected by booms. Those areas are avalanche-prone. I doubt that
there is & real problem but believe it can’‘t be dismissed without more
coneideration. It would ba interesting to superimpose boom maps on topographic mape
to see if any of the high Sierra could be impacted.

There are scme minor cencerns with the document which you may or may not choose
to change.

Table 3-15 on page 1-63 does not include China lake. Theee data may also be
shown on other tables. I'm pretty sure the data are available for China Lake and
could be useful because I suspect they are quite eite-specific, given the distances
between measuring stations out here. We'd hate to see a test grounded because of air
quality problems socmewhere else on a given day. Trona, for instance, has bad air
quality problems different from thoee at China lake much of the time.

Pigure 4-5S4 oo page 4-139, showing Kexm County Censue Tracts, shows a little
town labeled Bodnish. The town ie actually called Bodfish. Of course thie does not
change any of your comclusions.

Some of the charts and/ox tables refer to Death Valley as a National Monument
(ie Pig.4-5S, page 4-142). In 1994 Death Valley becams Death Valley National Park.
You probably acquired figuree or tablee that were created before 1994.

Thank you for making it eo easy for ue to comment and for caring about the

views of our group.

Sincerely.

Jeanie Stillwell H‘é[aﬁ“

Conserxvation Chair
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Responses to Letter No. 34 - Sierra Club;
Kern Kaweah Chapter, Owens Park Group

34-1. Comment supporting the use of China Lake Naval Air Weapons Station rather than
Silurian Lake as a landing site for the X-33 is noted. Environmental impacts would likely
be less at China Lake. Silurian Lake is a better “first flight” landing area for the X-33. The
lakebed provides a softer landing situation and longer flight range than the airstrip at
China Lake. Silurian Lake is also in a more remote setting. Further information on this
subject is also provided in Section 2.1.6 of the EIS.

34-2. Based on the analysis for sonic booms, there is little potential for boom occurrence in this
area. Also, avalanche potential has never been an issue in other documented supersonic
flight programs.

34-3. Per conversation with the China Lake Environmental Management Office, no air quality
data is acquired on the China Lake Naval Air Weapons Station. They use the existing
surrounding site monitoring data.

34-4. Text modified on Figure 4-54 to address comment.

34-5. Text modified on Figure 4-55 to address comment.

Thank you for the comments.
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PLANNING DEPARTMENT

385 North Arrowhead Avenue + San Bemnardina, CA 92415-0182 « (909) 3874131

Letter No. 35

COUNTY OF SaN BERNARDIN.
PUBLIC SERVICES GRouP

Fax (909) 3873220 Oir Planning
15505 Clvic Drive « Victorville, CA 92392 « (619) 243-8245 + Fax (619) 243-#742 UL
(5
August 18. 1997 Post-it* Fax Note 7871 A 18 B see *. v
\ ¥\
Dr. Rebecca C. McCaleb, Director 3 o. N
Environmental Engineering and Management [pronst e —a
NASA/ Code AE 01 Fax oo e %Q x s
Marshall Space Flight Center, AL 35812 O8N DY -
\6')} ‘
VIA U.S. FAX.

35-1

35-2

35-3

35-4

Dear Dr. McCaleb:

Thank you for the opportunity to review and provide comments on the draft
environmental impacts for the proposal to test the X-33. :

The County is concerned with one site: the proposed use of Silurian Dry Lake. We
have confined our comments to that alternative. We were unable to locate a preferred
alternative in the document, so we were unable to determine your preference for the
short range testing, Silurian or China Lake NAWS. The final EIS should indicate the
environmentally preferable aiternative. While NASA's providing of physical and
environmental data on the two sites was comprehensive, we could not determine the
critecria which would be used to make the final selection, if both might be used
depending upon conditions, or if a preference already exists. The FEIS should address

this issue.

The County recently commented on the US Army’s proposed withdrawal of the area
around Silurian Valley associated with the proposed expansion of Fort Irwin. A copy of
the County’s formal comments and Board of Supervisor's Resolution are attached.
While the County recognized the Army’s need to meet it's training mission, we raised
issues and concerns regarding the eastward expansion of Fort Irwin. The use of
Highway 127 and air quality issues were paramount. Concern would be similar with
any project which has the potential to close a major access highway or impact one of

our communities.

The NASA project, by comparison, is of much smaller scope, much shorter duration,
and appears largely reversible in terms of environmental impacts. Therefore, while less
concerned over the long term potential for impacts, we do wish to indicate that the
Silurian site’s remoteness in no way lessens the County's interest in the project if that

site is selected.

Our first concern relates to hazards if the vehicle disintegrated. The trajectories
indicated show that launch to Silurian will be over retative unpopulated areas, and thus
of little danger to residents or land users. The tables in Appendix G are helpful, but
should be expanded to also indicate the risk and probability if the vehicle should go off
course. For example, there appears to be no risk to Barstow to Baker from falling
debris, but what is the risk and probability to those communities for a misdirected

L flight?
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35-5

35-6

35-7

—

L

Dr. Rebecca C. McCaleb
August 18, 1997
Page Two

The NASA proposed closures of Highway 127 appear to be of short duration, and an
alternate route appears to be available. For those who are stopped during a landing or
during ferrying, we suggest that the closures themselves might becomec tourist
attractions. NASA should provide mitigation for public use during such closures
findicated as being up to 4 hours), by providing at the Saratoga site portable latrines at
the barricade site. The FEIS needs to address the impacts of this public use, which will
be at least equal to the staff use at the lake bed, and which will have mitigation through

waste management and disposal.

Further, at the proposed Saratoga closure point, if any testing is done during warm
weather (May to October], NASA should be in a position to provide potable water for the

period of closure.

We presume that after the initial test flights at short range, the Silurian site will not
receive further use. The FEIS should state that the right-of-way which NASA’s
contractor will hold (page 5-10), will be relinquished at the conclusion of the tests.
Since the lakebed receives use for various commercial activitdes, we feel that there
should be explicit relcase language so that there will be no permanent closure or
encumbrance upon future use of Silurian Lake. If the right-of-way were held for a

| longer period, or permanently, the FEIS should indicate the long-term consequences.
qu

This letter, in addition to providing comments of the County of San Bernardino,
confirms the telephone conversation between our public lands consultant, Gerald
Hillier, and Donna Holland of your stafl regarding providing for comments from the
County’s Industry Advisory Council. Thank you for permitting their consideration of the
project, and being able to comment on August 19, 1997 following their meeting on the
18th. They meet on the 3rd Monday of the month, and since the July meeting was
canceled, that will provide their only opportunity to formally input the project. A letter
will be submitted to your office regarding any further input from them on August 19.

Please include us on the mailing list for the FEIS.

Sincerely,

VP/GH/mt

Attachment

cc: Supervisor Davis
Gerald Hillier
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Attachment included with Letter No. 35

COUNTY OF SAN BERNAROINC
PUBLIC SERVICES GRoup

'LANNING DEPARTMENT

315 North Arrowhead Avenue * San Bernarding, CA 92415-0182 « (909) 3874121
Fax (909) 387-3223
3505 Civic Drive « Victorvilte, CA 92392 » (819) 243-8245 + Fax (619) 243-8212

June 2, 1997

VALERY PILMER
Direcior of "“"*\9

NTC Land Acquisition Project Manager
Barstow Resource Area

BUREAU OF LAND MANAGEMENT

150 Coolwater Lane

Barstow, CA 92311

Re: Comments on Draft Environmental Impact Statement for the Army's Land
Acguisition Project for the National Training Center, Fort Irwin, California,
and Proposed Amendment to the California Desert Conservation Area Plan

Gentlemen:

You have already received a resolution from the San Bernardino County Board
of Supervisors regarding the Sr?:osed action. That statement was passed in
regular session on May 20, 1997. The resolution recognizes the value of
training US Army troops and the important role that Fort Irwin plays in that
process. However, it also identifies significant issues which need additional
analysis and mitigation. The primary issue raised in the resolution is the need
to explore other expansion alternatives, including expansion into Mojave B or
an alternative expansion configuration to the south, which could result in a
reduction of the overall environmental impacts to the region.

That there will be impacts‘from the expansion is without doubt. While the
DEIS in general seems to discount many potential impacts, there is a general
recognition that vegetation and wildlife resources will be significantly affected,
and that on the bajadas, there is little that can be done to mitigate for these
losses. These losses translate into other impacts as well: greater dust
movement reducing visibility on 1-15 and SSR 127 and the reduction of flight
visibility in the vicinity of the supersonic air corridor. We do not feel that an
adequate analysis of these impacts has been made, nor do we feel that the full
cost of mitigation has been stated, which could involve costs of moving the

State Highway.

In addition to the comments made within the resolution adopted by the County
Board of Supervisors, the following comments on the impacts and mitigation
proposed, and suggested items which should be expanded upon in the Final
EIS, are offered for your consideration:
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NTC Land Acquisition Project Manager

June 3,

1997

Page Two

1. Economic Impacts.

While not necessarily associated with the environment, economic
impacts may well affect the citizens of the County. We see no note, nor
recognition that:

The County of San Bernardino will lose an estimated $17,400 per year
of property tax revenue based upon land acquisitions.

The loss of the Cronese Lake Grazing Allotment is not mitigated by
buy-out or other compensation, thus losing revenue, income
production, and employment.

The Silver Lake Iron Mine would likely be closed, and while there
would be compensation for the valid existing rights, the income stream

and employment are lost.

Despite the affirmative statements in the EIS, we do not see that the
DuMont Dunes recreation use could co-exist over a long period of time
with Army operations if the Silurian Alternative were selected. That
recreation use brings thousands of visitors to the County each year,
with associated expenditures and sales tax receipts to local
businesses.

We are not at all confident that the underpass proposals associated
with Highway 127 will work in the long run. We feel that there should
be an analysis of the costs associated with moving it to the east should
the Silurian Alternative be selected and the mitigation does not work
as planned.

We are concerned about the long-term air quality issues. Specifically
we are concerned that if the dust levels exceed the estimates, and
cannot be mitigated, the burden of future mitigation to ensure regional
compliance with PM-10 standards will be borne by private industry
and local jurisdictions.

2. Water resources (4.4). We do not agree there would be limited impact. With

hea

use surrounding waters, there is likelihood that erosion will increase.

Fencing of springs an sc?s is probably not adequate to assure their
continued functioning, an

will reduce their value for wildlife whose habitat

is being utilized.
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NTC Land Acquisition Project Manager

June 3, 1997
Page Three

3. Biological resources (4.5). We accept the candor that most of the vegetation
and wildlife impacts cannot be mitigated. Eliminating hunting, placing
springs off limits and restricting access to Salt Creek ACEC wﬁl not be
adequate. Does the Army propose to "compensate” for lost habitat in the
same way that a private proponent would be required to do?

4. Cultural resources (4.6). Virtually nothing is stated as known. Mitigation is
deferred. Planning and commitment are deferred. This section is simply
inadequate for arialysis.

5. Paleontological resources (4.7). As with Cultural, there is little known.
While there is a commitment to study later or upon exposure, this simply
lacks detail sufficient to analyze. Further, it is unlikely that a tank operator
and crew would, even with the pre-operation briefings, be able to identify
these resources if they did become exposed.

6. Air quality (4.8). This section has serious shortfalls. We are extremely wary
of the mitigation which states "subject to funding.” We believe the
mitigation proposed is inadequate, and we do not believe the Army has
adequately evaluated the true potential for impacts along the highways.

In addition, the EIS commits for a potential for chemical treatments or
asphalt chip sealing if dust does become a problem. Again, the source of
funding is not stated. Further, the paving of significant dust generation
zones produces a new set of potential environmental impacts that have not

been evaluated.

7. Land use (4.10). We believe that the public access policy must be spelled
out in the EIS. To defer it until after approval leaves the public unable to

analyze it.

We are very concerned that there is no compensation for the loss of the
grazing lease, future income or displacement of the leasee.

We also believe that the operation of the Saint Anthony Coptic Orthodox
Monastery should be allowed to remain or full compensation made for the

cost of relocation.

8. Utilities (4.13). While LADWP will be commenting in detail about the impact
upon their power lines, we add our voice to expressions of concern about
the 4 lines within the Boulder Corridor. This 1s a significant part of the
entire power supply to Southern California. We believe that the EIS must
address thec costs and impacts of moving the lines should the mitigation
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NTC Land Acquisition Project Manager
June 3, 1997
Page Four

prove inadequate. We do not believe the flight markers and other propos
mitigation w?.ll be sufficient to handle the risk of crash of low-ﬂyingpsugpoi.(:
craft during intense training. Nor we believe that the barriers around tower

bases will provide adequate protection.

The sumrmary indicates that mitigation reduces the impacts to less than
significant. I[n this specific resource, saying so does not make it so.

Transgortation and Access (4.14). Again, we raise the dust issue, already
described under air quality. Dust storms could have a significant effect on

the use of I-1S and Highway 127.

10. Air space (4.18). Again, we raise the dust issue. Basically the DEIS says no

impacts, thus no mitigation. Yet commercial craft begin descent near
Barstow on their approach to Ontario International Airport. Is there a
possibility that dust from the expanded maneuver area could affect

visibility?

We appreciate the opportunity to comment on this project. We believe that the
US Army has played a significant role in the economic expansion of the desert
region of the County. We also recognize that neither we, nor citizens, can
adequately judge training requirements given the sophistication of current
military operations and readiness. But we feel there are many issues of
concern which must be addressed, and the commitment for mitigation must be
clear and specific in the EIS. In many areas, the appropriate degree of

specificity was lacking.

Yours truly,

G

Va

Pilmer

Planning Department

VP/GH/mt

Attachment

ccC:

Kathy Davis, First District Supervisor
Tim Kelly, AAO - PSG
Randy Scott, Planning Manager

Gerry Hiller
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MINUTES OF THE BOARD OF SUPERVISORS
OF SAN BERNARDINO COUNTY, CALIFORNIA

May 20, 1997

FROM: VALERY PILMER, Director
Planning Department

SUBJECT: RESOLUTION REGARDING THE FORT IRWIN EXPANSION PROJECT

RECOMMENDATION: ADOPT a resolution recommending that the appropriate federal
agencies prepare a Supplemental Draft Environmental Impact Statement for the
proposed Fort Irwin expansion that specifically addresses various environmental concerns
and fully analyzes an altemate siting of the proposed expansion project.

BACKGROUND: In December 1998, the Bureau of Land Management released for public
review and comment a Draft Environmental Impact Statement (DEIS) for the proposed
expansion of the National Training Center at Fort Irwin and the proposed amendment to the
Califomia Desart Conservation Area Plan. The expansion is necessary to ensure the
continued viability of Fort Irwin as a strategic training facility. However, the First District and the
County Planning Department believe that the DEIS should be revisited in order to adequately
address certain environmental concems, such as possible adverse impacts to air quality,
transportatiorVcirculation pattems, minerals values, and power transmission lines that affect
the rasidents and users of public lands in San Bemardino County. Also, the DEIS should
adequately anatyze the altemative of siting the expansion of the training center to the west, an
area that is already committed to military use. Such an expansion would minimize conflicts
with other land users, public infrastructure and utilities. Therefore, the Board of Supervisors is
requested to adopt a resclution to recommend a Supplementat Draft Environmental impact
Statement be prepared by the appropriate federal agencies that specifically addresses
these environmental concems and fully analyzes the alternative of siting of the proposed
expansion project to the west.

REASON FOR RECOMMENDATION; The First District Supervisor requests the support of
the Board of Supervisors for the adoption of this resolution,

REVIEWED BY: This item was reviewed by Kathy A. Davis, First District Superviscr, on May
13, 1997.

FINANCIAL IMPACT: N/A

PRESENTER: Valery Pilmer

., Action of the Board of Supervisors
ce wiresolution: e
Pianning .
BLM c/o Planning
PSG
File
ram
14-9607-000 ITEM 033

Rev. 0196
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RESOLUTION NO. __¢7.113

“

A RESOLUTION OF THE COUNTY OF ‘SAN BERNARDINO,
STATE OF CALIFORNIA, MAKING RECOMMENDATIONS TO
THE UNITED STATES DEPARTMENT OF THE INTERIOR,
BUREAU OF LAND MANAGEMENT, AND THE UNITED STATES
DEPARTMENT OF DEFENSE, UNITED STATES ARMY,
REGARDING THE PROPOSED EXPANSION OF THE FORT
IRWIN NATIONAL TRAINING CENTER AND THE DRAFT
ENVIRONMENTAL IMPACT STATEMENT IN SUPPORT OF THE

PROPOSAL.
On motion by Supervisor Davis , and duly seconded by Supervisor
Walker . and carried, the Board adopts the following resolution:

WHEREAS, the Board of Supervisors of the County of San Bemardino expresses its
overall support for the National Training Center and its contribution to training an efficient and
effective ammored fighting force; and

WHEREAS, the Board of Supervisors recognizes the contribution which the personnel
of the National Trainlng Center make to the economy of San Bernardino County; and

WHEREAS, the Board of Supervisors is not in a position to assess or question the US
Armmy’'s need for expansion to meet the training needs of soldiers and units for combat

readiness of the tuture; and

WHEREAS, the Bodrd of Supervisors has concerns over environmenta) impacts and
consequences of the expansion of the training center as proposed in the various alternatives
presented in the Oraft Environmental Impact Statement, as issued in December 1996; and

WHEREAS, the DraR Environmental Impact Statement did not fully analyze the
possible expansion onto lands controlled by other Department of Defense agencies. such as
the Mojave B Range, for the expansion of the training center; and

WHEREAS, the Board of Supervisors has concems regarding the proposed
expansion’'s impacts on muitiple uses of public lands in and around the proposed expansion,
and has further concerns over the impact of the proposed action altematives, ,as contained in
the Draft Environmental Impact Statement, regarding access to popular recreation sites such
as DuMont Dunes and Death Valley National Park, and has other concerns over the proposed
expansion's effect upon infrastructure in the region, such as Highway 127 and the lines
contained in the Boulder Transmission Cormidor;
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THEREFORE, BE IT RESOLVED, by the 8oard of Supervisors of the County San

Bemardino that:

1.

A Supplemental Draft Environmental Impact Statement (DEIS) should be issued for
additional public review and comment dealing specifically with siting the proposed
expansion to the west which would ulilize the existing Mojave B Range which is under
US Navy jurisdiction. The Mojave B alternative was dropped as discussed in Sections
2.5 and 2.5.8 of the DEIS without explicit analysis and environmental assessment, yet it
is land that is already committed to military use and could be utilized with minimum
conflict with other land uses, public infrastructure and utilities.

The effects of siting the expansion to the south be more completely analyzed,
especially as regards to the total impacts upon the Boulder Transmission Corridor, loss
of energy should there be an accident, and the costs of moving the transmission lines
to the south if a conflict occurs.

A Supplemental DEIS make a more complete analysis on the loss of mineral values,
including economic consequences, which may result from the elimination of the
potential to mine large areas of land In the Superior-Goldstone and Avawatz areas.

A Supplemental DEIS make a more complete analysis on the operational practicality of
the underpass proposal assoclated with the utilization of the area east of Highway 127,
including the cost and environmental impact of moving the highway beyond the
proposed expansion area if either the underpass proposal does not prove workable or if
subsequent changes in training exercises would dictate a more Intensive use of the
Silurian-Avawatz area than is now contemplated. Such analysis should also reflect the
effects of the use of the area and potential conflicts regarding highway access to Inyo
County communities and to Death Valley National Park.

A Suppiemental DEIS make a more complete analysis of air quality issues, including an
aexpanded discussion of the eflects of increasing dust in the region, which is classified
as a non-attainment area, and assurances that air quality degradation by present and
expanded military operations will not adversely effect and cause additional regulatory
burdens to existing or future non-military operations and developments (e.g. mining), or
would not adversely effect and require additional mitigation related to the County's

infrastructure.

The staff of the County provide to the project sponsors more detailed analysis,
assessment and comment on the substance of the DEIS document and its compliance
with the full disclosure requirements of the National Enviranmental Policy Act.

The Clerk of the Board of Supervisors send a copy of this resolution to the Bureau of
Land Management, Barstow Resource Area. In addition, copies should be sent to:
District Manager, -California Desert District, BLM, Riverside: the Commanding Officer.
National Training Center, US Army, Ft. lrwin; Congressman Jerry Lewis; Senator
Dianne Feinstein; and Senator Barbara Boxer.
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PASSED AND ADOPTED by the Board of Supervisors of the County of San B i
of California, by the following vote: ty emardino, State

AYES: SUPERVISORS: Davis, Mikels, Hansberger, Walker
NOES: SUPERVISORS: None
ABSENT: SUPERVISORS: Eaves

STATE OF CALIFORNIA )
) 88,

COUNTY OF SAN BERNARDINO )

I, EARLENE SPROAT, Clerk of the Board of Supervisors of the County of San Bemardino,

State of California, hereby certify the foregoing to be a full, true and correct copy of the record

of the action taken by said Board of Supervisors, by vote of the members present, as the

same appears in the Official Minutes of said Board at its meeting of
May 20, ,,1887.
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Responses to Letter No. 35 - Planning Department;

35-1.

35-2.

35-3.
35-4.
35-5.

35-6.
35-7.

San Bernardino County, California

The preferred alternatives are provided in the Final EIS Section ES.2.4 and 2.2.6. Criteria
used to make final selections would include this EIS, as well as X-33 constraints and
program needs. The environmentally preferred alternatives will be addressed in the
Record of Decision.

Concerns over the proposed closure of Highway 127 and air quality issues are noted. See
response 35-5 below.

The county's interest in this project is noted.
Please see response 40-9A.

Road closures at points well north and south of Silurian dry lakebed would indicate
detour routes around the proposed landing site. The road closure points are not intended
to accommodate people for long periods of time and therefore should not become tourist
attractions. Persons with emergency or critical situations would be escorted through the
area; all other persons would use the detours. The barricade points are at a distance from
Silurian Lake such that any NASA activities would not be visible, also adding to the
unlikelihood of the site becoming a tourist attraction.

As listed in Table 5-2, an Encroachment Permit would be obtained. All permit
requirements would be implemented by the Program. If latrines and/or potable water are
required by the permit, they would be provided at the closure points.

Please see response 35-5.

Text modified in Section 4.2.1.15 and Table 5-2.

Thank you for the comments.
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Letter No. 36

Ronald K. Rosepink
6634 S. Atchison Way
Englewood, CO 80111-6606

August 18, 1997

Dr. Rebecca C. McCaleb
NASA/Code AEO1
Marshall Space Flight Center, Al. 35812

Dear Dr. McCaleb:

[ reviewed the X-33 Advanced Technology Demonstrator Vehicle
Program Draft Environmental Impact Statement. | commend you and your
staff for putting together such a comprehensive and complete document.

I have some questions that [ would like answered or addressed in
the final version of the statement. My primary concern is for public safety
36-1 throughout this flight test program. I am a test pilot at Edwards AFB and |
believe the risk of fallure for this demonstrator program is being under
L estimated and the level of risk to the public is being mis-represented.

I do believe the benefit of this program far outwelghs the cost of
doing nothing. In fact | would like to see the actual numbers in the
36-2 Executive Summary Section ES.2 for the levels of pollutants for the existing
fleet of launch vehicles. The comparison of an environmentally friendly
vehicle lke the X-33 to the existing systems would make the no-action
alternative a lot less plausible. I would also like to have the real numbers
for all of the X-33 emission levels be made knawn to the public.
Specifically {n paragraph 4.1.4 there is a reference to the emission levels,
36-3 but the numbers are not revealed. This has the appearance that someone
Is trying to hide something. If the numbers fall below the federal
L. mandated standards then why are they not stated.

I

[ am concerned about the level of safety being described and then
364 assumed to be accepted by the general public. In appendix G it is §tated,
| "historical rellability: historical failure probability 1/250. derived from
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36-4

36-5

220 seconds of powered flight from comparable expendable launch
vehicles (Atlas. Delta, and Titan If) and Space Shuttle LH2 and LOX main
englnes.” [s this to assume that 1/250 is the number used to make all
turther analysis and is only based on main engine failures. The majority of
launch accidents are not caused by main engine failures. [ belleve the
historical failure rates for the components and subsystems on the X-33 in
current operational use can be used to establish reliability. However, the
remainder of the systems must undergo a full systems level reliability
analysis. In section E.S.4.2 Flight Safety, there is a reference to X-planes
and the flight test safety record. By looking at the data provided in
Appendix A it shows 27 major accidents in about 2910 flights (100 flights
assumed for those considered unknown) which is a failure rate of 9.2 X 10-
3 or 1/108. This is 2.3 times worse than the rate assumed in appendix G
and is certatnly worse than 30 X 10-6. Without historical data on a given
alrcraftor launch vehicle then using the X-Plane average of 1/108 is more
appropriate. [n addition the comparison of a per flight risk to annual risks
in Table 4-16 is invalid. A 15 flight test program over a one year period
with 9.2 X 10-3 risk per flight. this relates to an annual risk of 1.4 X 10-1,
which 1s much worse than the annual risk for driving a motor vehicle.

I am also concerned that, "The basic standard for the general public
is not more than the risk voluntarily accepted in normal day-to-day
activities." I believe the general public should never be assumed to accept
more risk than jnyojuntarily exposed to. which is documented in many
federal sources to be about 1.0 X 10-6, or the rate of death by natural
causes. I certainly do net belleve the general public voluntarily accepts
the risk of accidents like a lightening strike the same way they accept the
risk of motor vehicle driving, for which they derive significant benefit.

[ appreciate your continued public service and the effort NASA and
the federal government make to keep the world a safer and cleaner place
for us all.

Sincerely,

Ronald K. Rosepluk
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Response to Letter No. 36 - Ronald K. Rosepink

36-1.

36-2.

36-3.

36-4.

36-5.

We appreciate your concern, especially with your background as a test pilot. As you
clearly recognize, there is always some degree of risk in a developmental process.
However, based on analysis, the estimated level of risk to the public is not being
underestimated. NASA is committed to full disclosure to the public.

NASA compared atmospheric effects of the planned successor spaceplane based on the
X-33 design to comparably sized conventional launch vehicles in Section 4.5 of the Draft
and Final EIS. It is noted that long-term environmental positive impacts from
substantially less stratospheric ozone depletion and surface acid deposition could result
with the use of the X-33 technology.

These numbers are provided in Appendix C of the Draft and Final EIS. Emissions from
the vehicle itself are water and are documented in Section 2.1.2 of the Final EIS. All other
emissions are from construction, generators, vehicles etc. were provided in Section 4.1 .4
and Appendix.

The risk analysis through main engine cut-off (MECO) used the conservative number of
17250 as noted in the comment. Additional risk analyses from MECO to landing relied on
engineering reliability factors and used component data, degree of redundancy and
comparable component data to establish a failure probability of 1/6823 for MECO to
landing. Please see Section 4.3 in the Final EIS for commitments of updating the risk
assessments with actual flight data. Updated risk numbers are also provided in Appendix
G of the Final EIS.

Your views are appreciated. NASA recognizes the potential hazards associated with
conducting the X-33 flight test program as noted in Section 4.3 of the Draft and Final EIS.
NASA is committed to minimizing the flight risk to the lowest possible extent consistent
with AFFTC launch risk guidance. The X-33 Program, through the AFFTC Range Safety
program would ensure that launch and flight of the X-33 would present no greater risk to
the general public than that imposed by overflight of conventional aircraft.

Thank you for the comments.
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Letter No. 37

State of Utah

GOVERNOR'S OFFICE QF PLANNING AND BUDGET
Resources Development Coordinating Committes

)

Michas) O Lesvitt
Geverner

Brad T. Barder
Ste Mesaiag Oserdunstor
JWL.M 116 Suate Capnos Suncing
Comenutrns F Sait Lake City. Utah 84514
John A. Harja (801) $38-1027
Suscivs Divecier [ Fax: (801) 538-1347 August 15, 1997

Dr. Rebecca C. McCaleb
NASA/Code AEO1
Marshall Space Flight Center, AL 35812

SUBJECT: X-33 Advanced Technology Demonstrator Vehicle Program DEIS
State Identification Number: UT970707-090

Dear Dr. McCaleb,

The Resource Development Coordinating Committee (RDCC), representing the State of Utah,
has reviewed this proposal. The Department of Environmental Quality comments:

The Utah Department of Environmental Quality has reviewed the X-33 Advanced
Technology Demonstrator Vehicle Program Draft Environmental Impact Statement
(DEIS) for issues pertinent to our regulatory authority. We have found no impacts to
land, water or air resources. The following comments are suggested corrections to the

DEIS.

1. Gengeral. The document references U.S. Army 1982, throughout the Dugway
section and also én page 6 -13. This is the Dugway Installation Environmental
Assessment which is 15 years old and wocfully out of date. The power grid,

37-1 wansportation facilities, wastewater treatment facilities, and test facilities have

been completely upgraded since this document was produced (most of the

upgrades happened from 1988 to present). We are uncomfortable with describing

L present day conditions with an outdated document.

2. Page 3 -78, Water Supply and Distribution. Should be annotated that drinking

water in the test areas (Carr, Baker, and Ditto areas) is trucked in bottled water.
The taste of the groundwater in these areas precludes intemal consumption due to

B the high solids and chlorides.

3. Page 3 -78, Wastewater, Should be annotated to reflect that the lagoons are
permitted by the Department of Environmental Quality. Also, replace the

37-3 reference to the Department of Health standards {page 3 - 79) with Department of
L Environmental Quality standards.

37-2
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Dr. Rebecca C. McCaleb
X-33 Advanced Technology Demonstrator Vehicle Program DEIS

2
[ 4. Page3 -79 Hazardous Materials and Hazardous Waste, The last full line of the

37-4 first paragraph. There is no longer a Facilities Engineering Directorate. The
L correct name is Public Works Directorate.

[ s Page 3 -80, Hazardous Materials and Hazardous Waste. The second to the last

37-5 full line of the last paragraph should be coffected to either read Department of
Environmental Quality or Division of Solid and Hazardous Waste, not
Department of Solid and Hazardous Waste.

[ 6. Page 3 - 94, Snow Conditions. The document spends an entire page talking about

avalanches in ski areas and at the end, make mention to California. I think they
can safely say there is no avalanche danger at Dugway Proving Ground based on
the remoteness and lack of accumulated snowfall. The DEIS needs to be more
Dugway specific on this issue. Their statement on page 4-98 covers this. Page
L 3-94 should also be similar.

7. Page 4 -92, Noise and Sonic Boom Footprints. Toocle City, Grantsville,

37-7 Stockton, and the Goshute Indian Tribe should be shown on Figure 4-39, Sonic
Boom Contours for Nominal Trajectory to Dugway.,

37-6

37-8 8. Page 4 -95, Figuyre 4-40, The map seems to indicate the landing site for the
L Dugway uajectory to be on BLM land, not on the Dugway Military Reservation.

37-9 [9. Page 4 - 96, Figure 4-4]. The map does not show the Dugway trajectory.
If you have any questions, please call Leah Ann Lamb at (801) 536-4476.

The Committee appreciates the opportunity to review this proposal. Please direct any other
written questions regarding this correspondence to the Utah State Clearinghouse at the above

address or call Carolyn Wright at (801) 538-1535 or John Harja at (801) 538-1559.
Sincerely,

oL

Barber
State Planning Coordinator

BTB/ar
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Response to Letter No. 37 - State of Utah, Governor’s Office of Planning & Budget

37-1.

37-2.
37-3.
37-4.
37-5.
37-6.
37-7.

37-8.

37-9.

This document was the only comprehensive environmental document provided by the
installation. Given the temporary and limited number of test flight landings proposed for
this site, the information was sufficient for the purposes of the X-33 Program. It is our
understanding that Dugway intends to update this documentation in the future.

Text modified in Section 3.2.3.1 to address comment.
Text modified in Section 3.2.3.1 to address comment.
Text modified in Section 3.2.3.2 to address comment.
Text modified in Section 3.2.3.2 to address comment.
Text modified in Section 3.2.3.17 to address comment.
Figure 4-42 modified to address comment.

Figure 4-40 depicts the initial trajectory from Edwards to Dugway. The flight trajectory
does not show the complete flight into Dugway, but focuses on the launch phase. The
landing scenario for flight from Edwards to Dugway is shown in Figures 4-39 and 4-42.

Figure captions were modified for clarification.

Figure 4-41 modified to address comment.

Thank you for the comments.
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38-1

38-2

38-3

38-4

l N e U ) N R

Letter No. 38

INDUSTRIAL ADVISORY COUNCIL
COVUNTY OF SAN BERNARDINO
c/o Gerald E. Hillier, Chairman
P.O. Box 480
San Bernardino, CA 92402-0480

August 19, 1997

Or. Rabecca C. McCaleb

Director, Environmental Engineernng and
Management Office

NASA/Code AEO1

Marshail Space Flight Cerer, AL 35812

VIA FACSIMILE (205) 544-8259

Dear Dr. McCaleb:

Thank yau for altowing the County of San Bermardino's Industrial Advisory Council to consider the
Draft Environmental Impact Statement for the X-33 Project at their August 18 meeling and sudmit
comments todsy, after the close of the comment period.

As it has turned out, the Council had only minor comments, generally leeling that the dccument
was well prepared and a full disclosure of the project and the anticipated Impacts assoclared with

the project.
The citizens of Baker, who will be most concemed with direct impacts of the short range tests,

if the Shurian Allernative Is adopled, have not expressed concerns over the use the lakebed for
the short duration projected. The Highway 127 closure, while & minor inconvenicnce, is

manageable.

The Council atso felt that the testing aspects could well become a short-term tourism atraction,
and that that fact, and ils associated impacts probably needs some expansion of discusslon in
the FEIS.

If there is any aspect of permanent uss of the Silurlan site, il selected, by NASA, which miynt have
any impact on the commercial lilming now taking place on the lakebed, that fact should be made
in the FEIS. Reading the DEIS would indicate that after the short-term use, if successful, NASA's
use would cease and the /akebed revert 10 Iis present state as lo use and condition.

The Council could not tind an analysis or indication of preference between Silurian or Ch.ng Lake
NAWS, nor could we delermine whether critaria have been developed for making that choize. The
Final EIS should indicate both which Is NASA's preference, and the criteria by which that salection

is, or wiil be, made.
Please include the IAC, at the above address, on your mailing list for a copy of the FEIS Again,
thank you for the heiplulness of Ms. Oonna Holland for aliowing our consideration and opg-ontunity
o comment.

O;JIS truly, [
(Jen el €J~ e
Gerald E. Hillier, Chairman

¢c: Valery Pmer, Oirector, SB County Planning
Tom Laurin, Director, SB County Econ. & Comm. Development

Lois Clark, Qaker Valtey Nows
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Responses to Letter No. 38 - Industrial Advisory Council

38-1.

38-2.

38-3.

38-4.

San Bernardino County, California
Gerald E. Hillier, Chairman

Comments noted concerning Baker residents’ not expressing concerns over proposed
X-33 landings on Silurian Lake. The temporary closure of Highway 127 would be a minor
inconvenience, but manageable as noted in comment number 38-1.

The Council’s concern over possible short term impacts from tourism is noted. Road
closures at points well north and south of Silurian Lake would indicate detour routes
around the proposed landing site. The road closure points would not be intended to
accommodate people for long periods of time; and, therefore, should not become tourist
attractions. Persons with emergency or critical situations would be escorted through the
area; all other persons will be encouraged to use the detours. The barricade points would
be at a distance from Silurian Lake such that any NASA activities would not be visible,
also adding to the unlikelihood of the site becoming a tourist attraction.

The proposed use of Silurian Lake is to be temporary. A temporary Right-of-Way
Reservation, issued through BLM under Section 507 of the Federal Land Policy and Land
Management Act, would be relinquished at the conclusion of the short range test flights.
Impacts to commercial filming would also be temporary.

Sections ES.2.4 and 2.2.6 were added to the Final EIS to reflect NASA's preferred
alternatives.

Thank you for the comments.
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39-3

Letter No. 39

RESOURCE MANAGEMENT AGENCY

QAVID PRICE I,

Community Development ,.,c::"%ECYOT
Engineering & Survey Services Ospantmont
Environmental meaith Services Depart

Manning
Roads Department

PLANNING DEPARTMENT

TED JAMES, AICP, Director
2700 "M~ STREETY, SUITE 100
BAXERSFIELD, CA $3301-2323

Phone: (803) $62-9600

FAX: (00S) §62-8601 TTY Retay 1-800-733-203%
€M pranningPhemiounty com

August 18, (997

‘National Aeronautics and Space Administration

Environmental Engineering and Management Office, AEOL
Anention Dr. Rebecca C. McCaleb

Marshall Space Flight Center

Alabama, 33812

Re: Environmental Impact Statement; X-33 Program Vehicle Design and Flight Demonstration Program

{.adies and Gentlemen:

This correspondence is in response to your request for comments on the Environmental Impact Statement (EIS) prepared
for the above-referenced project. Both of the propased flight operation alternatives are located at Edward Air Force Base,
while one of the alternative landing sites involves China Lake Naval Air Weapons Station, all of which are located in
eastern Kern County. Major issues addressed in the environmental study include noise and sonic booms. flight safety, and
the affects on airspace and air traffic pattemns. Implementation of any the project alternatives would result in overflights
over portions of public or private lands in Kern County. The information has been reviewed as part of the Home Rule
Program, and the following comments have been prepared in response.

This Department takes no exception to the conclusions drawn in the document regarding possible environmental
cunsequences as they relate to the proposed action and alternatives. In accordance with Section ES-5 (Mitigation,
Monitoring and Permitting) potential flight safety impacts and emergency response plans will be mitigatcd through careful
selection of flight corridors and coordination with emergency response agencies in affected states and localities. The
agency responsible for coordinating emergency response plans in Kern County is the Kern County Oftfice of Emergency
Services. Your point of contact at that agency is Charles H. Conner. You can reach Mr. Conner at (805) 868-3000.

‘The Kern County Board of Supervisars views the X-33 program as an asset to the economy of eastern Kern County and
Antelope Valley. The Kemn County Planning Department appreciates the opportunity to work with the National Aeronautic
and Spacc Administration to assure a thorough, yet timely, NEPA process for the X-33 Program.

Very truly yours,

Scott F. Denncy, Associate Planner
Home Rule Program Coordinator

e Noard of Supervisors
Resource Management Agency
Kern County Office of Emergency Services
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Responses to Letter No. 39 - Planning Department;
Kern County, California

39-1. Comment that the Kern County Planning Department takes no exception to the
statements in the Draft EIS is noted.

39-2. We appreciate the early designation of a point of contact for emergency planning. NASA
will ensure that Mr. Conner is provided notifications of emergency planning meetings and
review copies of X-33 emergency plans. Thank you.

39-3. Comment that the Kern County Board of Supervisors view the X-33 Program as an asset
to the economy of Eastern Kern County and the Antelope Valley is noted.

Thank you for the comments.
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Letter No. 40

U.S. Department of
Transportation

Federal Aviation Administration

Office of the Associate Administrator
for Commercial Space
Transportation

Date: August 18, 1997

The lollowing pages, cover + 9
are for: Dr. Becky McCaleb
Company name: NASA/MSFC

Fax Number: (205) 544-9259
Phone Number:(20S) 544-4367

The tollowing pages are from: Chuck Larsen
Phone Number: 202-366-2935
Fax Number: 202-366-9945
Comments/instructions:

Becky,
Here are the FAA/AIr Tratfic, and Western Pacific Region and our AST (my office)

environmental contractor folks comments to the X-33 DEIS. | myself have to review
appendixes D and G and | am running out of time today, so | will give you my comments

in the moming.

Thanks,
Chuck Larsen

¥ pou OB ABE ruCaive M pI0BS dor D= Caxmine, plnsse cil (202) JCL- 2020 Dremedy. THENK yOu.

400 Sovereh Swest. S.W. Ream 24025
washagea, 0.C. 20390

13021 8- 2922 {Oce)

i202) Je8- 9943 (Fan)
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40-1

40-2

40-3

40-4

40-5

40-6

40-7

40-8

August 18, 1997

ATA-200 Comments on X-33 Advanced Technology Demonstrator Vehicle
Program, Draft Environmental Impact Statement

1. To ensure through coordination, please ensure that ATA-300
(environmental) and ATA-400 (Airspace and Rules) are aware of this program
and are afforded the opportunity to comment.
Due to numerous environmental issues that have been brought forward
lately it is vital they, ATA-300, are prepared for the numerous issues that
may come their way.

Airspace rules, ATA-400, will probably need to be involved when it comes
to issues with Temporary Restricted Areas and FAA Special Use Permits.

2. Is there an avenue available for Air Traffic to be able to track and
communicate with the X-33, realizing the initial phase of flight testing is
unmanned.

3. Flight Safety is stressed as the overall most important issue, but there are

some concems that have been raised throughout the Draft Environmental
Impact Statement.

4. Concemns and Issues:
a. Guidance and Navigation system reliability factor
b. Public safety/risk
c. Exact flight path(s)
d. Disruption/suspension of airport/air traffic services for all users
d. abort scenarios, consequences and procedures
e. scheduling
5. £S.3.1: Edwards AFB, very positive to ensure the operations remain

within the confines of Restncted Areas.

6. E£S.3.2. Silran Lake, the airspace is located within the confines of a MOA.,
Civilian aircraft can operate within the MOA under visual flight rutes.

7. ES.3.5° Malmstrom AFB, At the time of the proposed flights, the airspace
will be under FAA control.

8. ES.3.6: Grant County Airport near Moses Lake, Washington, similar to
Malmstrom, this is another civilian airfield with no imposed flight

restrictions.
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40-11

40-12

40-13

40-14 [ 14.

9.

40-9A

40-9B

10.

40-10A

40-10B

11.

12.

13.

Flight Satety.

The national range system, established by Public Law (PL) 81-60,
was originally sited based on two primary concerns: location and
public safety. Hopefully, “was originally” still remains the important
issue and this statement has not changed.

Have all options been taken to ensure “the launch and flight
vehicles present no greater risk to the general public than that
imposed by overflight of conventional aircraft.” We have clear
historical data to document conventional aircraft, whereas all we
have on the X-33 is nice computer animation and modeling at this
time.

Hazards resulting from an uncontrolled situation, such as, (1) high-
altitude explosion downrange of the launch site while the vehicle is
still in powered flight; and (2) less of vehicle control resulting in
either vehicle breakup or a whole body impact. Air Traffic obviously
has major heartbumn with these potential scenarios occurnng.

Airspace and Air Traffic

NOTAM for up to four hours per landing as approved by the FAA in
a Special Use Permit. As mentioned above in comment # 9, would
there be a total restriction to all air traffic within the confines of the
entire flight region (liftoff to fanding, including the overflight phase
even though it is above FL600)? The potential hazards could out
weigh the consequences until historical data is obtained. This is
only a question, | am aware of the trajectory risk analysis process
that is continuing.

Moses Lake, the operation would “generate moderate disturbances
in air service.” This is an airport that is a significant training
aviation center and provides commercial air service to the region.

“Risk projections specific to final descent and landing of the X-33 are not
available.”

Table ES-8: Air traffic has concerns with the wording, “majority,” of the
trajectory. “Minimal effect on general aviation.”

Table ES-9: “Moderate impact to airspace and air traffic,... 110 2.5
hours.”

13.2

Phase li
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40-15

40-16

40-17

40-18

40-19

40-20

15.

16.

17.

18.

19.

20.

ATA agrees with the program strategy. “minimize affected national

airspace, the airspace in which private and commercial aircraft fiy
and the FAA controls.”

2.1.8 Contingency Planning and Abont Scenarios
The wording of this paragraph leads one to believe we are

venturing off into uncharied waters and all precautions in relation to

flight safety need to be insured. Numerous occasions the flight
profile refers to flight above FLE0O, above FAA's control
jurisdiction, but might we need to ensure flight safety to all aircraft
operating below the flight path in lieu of this concept.

3.1.6 Airspace and Air Traftic
On page 3-14 of the draft, there appears to be a mistake as to the
dimensions of the R-2508 complex, the width appears to be
correct, but the length based on the map scale shows to be slighty
longer than 200 miles (not 140 miles).

Table 3-2 and Table 3-16
From reading these tables, it depicts the vertical limits of R-2508
from 20,000 feet to unlimited. This could be a mistake, since the
break down of the restricted area complex indicates the base
altitude as 200 feel.

Appendix D - Effects on Air Traffic
The major question is, exactly what data source was used. We
have ETMS data archived here at ATA, it would be interesting to
see what figures of traffic we would extract.

There also appears to be a lack of explanation as to missing data,
it seems odd to find fifteen sectors that have no data reports for
Mondays, Wednesdays, Fridays and Sundays, while two sectors
have no data reports at all.

As this is going to be a commercial venture, has a cost benefit analysis
been done on the program? What are the effects, cost benefit, on air
traffic? Why should the X-33 have priority over commercial aviation,
a.k.a., the other users (air carrier, ga, military)? This appears to be a
NASA program, or is it really a DOD program?

5.2 Flight Safety and Appendix G
Air Traffic ‘s major concern is obviously safety.
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40-21

Author. BILL JOHANSTONE at AWPS00

Dace:

3713797 1:15 oM

Priority: Normal

Receipt Requested

TO: Chuck Larsen at AST1PO

CC: George Wiewiora, LEONARD MOBLEY
Subject: X-33 EIS Comment

August 13, 1597

Chuck,

At the request of Guorge Wiewiora of our staff, I have reviewed part
of the NASA EIS on the X-33 project. The document is clearly
professionally prepared. My only comment is on the "Alternacives
Considered But Nor Carried Forward® section.

A azsume over wacter (ocean} launching has been considered in the early
planning of this project. The obvious benefits of aveiding population
and land resources could hardly go unnoticed. The draft EIS does not
address this alternative in a substantial manner. The reasons given
are not technical, &nd in fact - are political. I suggest thisz
alternative be explored more fully and the reasons for lack of
feasibility explained.

I hope this is of some use to you.
Bill Johnstone, AWP-520.5
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Comments on the X-33 Advanced Technology Demonstrator Vehicle
Draft Environmental Impact Statement

General Comments

Potential impact on public health and safety is probably the most crtical 1ssue 1o consider and

40-22 discuss in depth in this impact analysis of the X-33 Vehicle Demonstration Program. Proposed
flight and ground operations for an RLV that is intended to overfly four states at speeds up to

Mach 135 appears to be an unprecedented action, especially in terms of flight safety issues.

o More information on vehicle failure scenarios would be useful. specifically, more details on
40-23 most probable failure modes and systems. the likely location and extent of debris pattemns in
the event of a catastrophic vehicle failure and explosion, and how aliceate “safe” landing
| areas would be determined in the event of an anomaly.

[~ e Please clarify the extznt of local, county, and state agency participation in emergency
response planning. notification mechanisms: any Memoranda of Understanding or
Agreement regarding response authorities and responsibilities; and any special response
needs in terrns of training or equipment.

e We are concerned about the validity of using historcal reliability and failure probability data
from ELVs and STS main engines for risk determination. Please provide the values for the

40-25 parameters used in the risk modeling performed by ACTA, Inc. in Appendix G. along with

any simplifying assurptions. Additional detail on the safety analysis would be useful,

especially in the appendix.

40-24

Discussion on seismicity should be included in the “Description of the Affected Environments™

40-26 and in the “Environmental Consequences™ sections to ensure a thorough environmental analysis.
B Specifically, the EIS should address the potential impacts of seismic events on fuel storage

L facilitics, ground support infrastructure. and pre-flight ground operations.

Generally. recommend clarifying the discussions on air quality. Suggestions include:

40-27 [ ¢ Define key air quality and regulatory terms to facilitate understanding by laypersons.
e Include references in the ext to where the reader can find the calculations for air emissions
and how they are comprised of. 1t is not apparent what operations /activities were
40-28 considered in calculating the emissions for the sites. Appendix C Conformity Analysis has
much information that could be included in the body of the text for clarification. Appendix
C also needs some clarification, renumbering its appendices to avoid confusion.

40-29 [ Please ensure that all maps have a North designation on them.
The text is extremely redundant throughout. More back referencing covld be used to streambine

40-30 the document to help the reader understand where the differences in the altematives really le.

33 is unprecedented and untested. The DEIS should indicate if there have been other unmanned

More information about previous X-vehicles would be helpful in judging to what degree the X-
40-31
CONUS overflights and whether environmenial analyses exist on other X-vehicles.

AST/FAA i Augrist 12, 1997
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40-32

40-33

40-34

40-35

40-36

40-37

40-38

40-39

40-40

40-41

40-42

40-43

40-44

1 1 Il

The Cumaulative Impacts (Section 4.6) should be expanded to address the impact of the proposed
action in conjunction wich all reasonably foreseeabie actions. Most notably, reconunended is a
discussion on the compounding effects of emissions when considercd with ELV and RLV
emissions worldwide. Section 4.5 begins to address this issue. but the discussion should be
expanded. Further. suggest discussing whether use of the various landing sites impact those sites
beyond the life of the test program.

Specific Comments
Page 1-10, Section 1.5, 8th line. Replace “along™ with “long”.

Page 2-8, Section 2.1.4, 2nd line of first full paragraph. Suggest replacing the parenthetic
remark “cannot burn” with “unreactve and will not bumn.”

Page 2-10, section 2.1.5, fourth and fifth sentences of paragraph. Suggest rewording these
sentences and possibly expanding it to clarify its meaning. EO 11988 does not reference
“*critical action’ facilities.”

Page 2-12, section 2.1.54. Suggest adding information on where the J-2S aerospike engines will
be tested.

Page 2-30, first paragraph on page. Repeat of same paragraph that is on page 2-25. Second
paragraph should probably be deleted.

Page 2-37, Table 2-8, Operational Noise Issues at Silurian Lake. Should this read, “Non-
flight operations are not expected to produce impacts due to the lack of noise receptors.” (as
opposed to “produce minimal impacts™)?

Page 3-5, first full paragraph. Should JP-8 be removed from the list of fuels brovght in by tank
truck because the prior sentences indicated that JP-8 in brought on base via pipeline?

Page 3-5, section 3.1.2, second paragraph. What is the reason for disposing of hazardous
materal? Out-of-date? Contaminated?

Page 3-6 and throughout document. When using a plural acronym, the apostrophe is not
needed. e.g.. “operable units (QUs). polychlorinated biphenyls (PCBs), air pollution control
districts (APCDs).”

Page 3-12, top paragraph. Second sentence should read “In 1993 there were two cxceedences
of the federal O, standards, and in 1994 and 1993 no federal exceedences occurred.”

Page 3-12, section 3.1.6, third paragraph. In the second sentence add “under’” before visual
flight rules. In the next sentence change conduct to conducting.

Page 3-20, Section 3.17, 1st line of last paragraph. Recommend rewording to ** Rosamond
Boulevard is the main access route to Edwards, and 1s theeatened with possible flooding by
Rosamond Dry Lake every winter.” tor clarity.

(B8]

AST/FAA August 12, 1997
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40-45
40-46

40-47

40-48

40-49

40-50

40-51
40-52

40-53
40-54

40-55
40-56

40-57

40-58

40-59
40-60
40-61
40-62

R

1 r1mnr1mnrnm

C

L
C

Page 3-42, Table. The text references this table as Table 3-8 Areas of Potential Environmencal
Concem in the Silurian Valley - the table number and title are incorrect. Also add a cite for
the BLM 1996.

Page 3-48, third paragraph. Second sentence should read “Insufficient daca exist...”

Page 3-59, Table 3-13. Recommend deleting this table and including verbiage that Runway 21
is the most frequently vtilized runway at China Lake Naval Air Wartare Center. The table
contains extraneous information.

Page 3-62, section 3.2.2.4, first paragraph. Third line should read “little cloudiness or
visibility..”

Page 3-71, section 3.2.2.9, 2nd paragraph. Change the parenthetical notation on the Saratoga
Springs period to “AD 500 to AD 1200.”

Page 3-79, section 3.2.3.2, first paragraph. Are the seven tanks contiguous within the same
diked area? Is the “total spill"” that will be contained 110% of the total capacity of seven
tanks?

Page 3-80, fourth paragraph. In the fifth line the verb “are” should be "is.”

Page 3-97, section 3.2.4.2, first paragraph. At the end of the paragraph add “there is™ before
*a scheme to substitute...”

Page 3-104, top paragraph. This paragraph is a repeat from page 3-102. Recommend deleting.
Page 3-112, section 3.2.4.13. A period at the end of the section is needed.

Page 3-114, section 3.2.5.1, first paragraph. In the last line, the figure called out should be
2-15. not 2-16.

Puge 4-3, second paragraph. Delete the “impacts™ from the first sentence.

Page 4-3, 3rd paragraph. Recommend replacing “volatilized™ with “vaporized™ and at the end
of the paragraph. suggest adding “treatment systems” before “are expected.”

Page 4-5, first paragraph. Suggest rewording to eliminate the use of “relatively” and reword
the last line to “therefore, no impacts from using hazardous materials would be expected.”

Page 4.5, section 4.1.3. Delete “site preparation” from the end of the first line of the paragraph.
Page 4-6, Table 4-2. The words "moderate”, “severe”, and “serious”™ should be defined.

Page 4-7, Table 4-3. In footnote a in the table “San Bemadino™ should be “San Bemardino.”

[ Page 4-11, last paragraph. In the fourth line from the end, “outlined” is misspelled.

40-63 |: Page 4-16, Section 4.1.11, first line. What about transport accidents and releases of hazardous

materials?

AST/FAA 3 Angust 12, 1997
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40-64

40-65

40-66

40-67
40-68

40-69

40-70

40-71

40-72

40-73

40-74

40-75

40-76

40-77

40-78

40-79

Page 4-21, paragraph. This paragraph for Spaceport 2000 is exactly the same as the one on 4-
19 for Haystack Butte except for the first ine. Perhaps the paragraphs could be collapsed and
reference made to the noise contours for each.

Page 4-48, Section 4.1.12, 1st line of 1st full paragraph. Please clarify what “launch vehicles™
the X-33 is being compared to in this sentence.

Page 3-8, Section 4.1.12, 13th line of 1st full paragraph. Please clarify that the SR-71 was
designed as a reconnaissance vehicle capable of hypersonic speeds that is currently used for
high-speed, high-alutude aecronautical research.

Page 4-54, section 4.2.1, second paragraph. In the seventh line, delete the second “'potable
water.” In the next line, “temporary stripping” should be “temporary striping.”

Page 4-57, fourth full paragraph. Suggest deleting *‘estimated.”

Page 4-59, first paragraph. What about accidental releases of hazardous materials from
transport accidenis?

Page 4-60, Section 4.2.1.6, second line of second full paragraph. Suggest rewording to read
“to be able o have the airspace at Silurian Lake temporarily restricted duning the tests.

Page 4-68, next to last line. “is” should be “are.”

Page 4-72, last paragraph. Suggest deleting impacts atter wastewater from this section and
other Wastewater sections..

Page 4-100, first paragraph. The last sentence should read “Therefore, the existing
communications system would not be impacted.”

Page 4-101, last paragraph. Next to last line should read “paths and approaches from the
west. ..

Page 4-102, last line. Last line should read *..no effects to cultural sites or facilities are
expected.”

Page 4-117, second line. Westinghouse Hanford Company no longer runs DOE's Hanford Site.
The contract was won by Fluor Daniel.

Page 4-124, Table 4-16. Recommend listing the accident types in descending order of the
approximate nisk.

Page 4-124, first paragraph. Rather than use “equates” 1o discuss the relationship between a
lick nurmber 30x10and 1 in 33.000, it might be more clear to say that a risk of 30x10°can be

expressed as the likelihood of an event occuming that would result in an injury to the public
once every 33,000 flights.

Page 4-127, third paragraph. Spell “trmynation’ as “‘termination.”

AST/FAA 4 August 12, 1997
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40-80

40-81

40-82

40-83

—

Page 4-128, first paragraph. In the second line, reword to “light debris would fall essentially.
Add a comma after 3 min™ and befare “'respectively.”

Appendix B, X-33 Flight Track Activity County and Generzalized Commercial/General
Aviation Flight Corridors. Throughout the appendix the verbs should be made plural with
“data.” Imitial text (pages D-1 through D-3) is repeated on page D-26 through D-28. The
numbering system needs to be redone.

[ Appendix C, Conformity Analysis. Check spelling throughout of San Bernardino on pages C-

4,C-5.C-9.

[~ Appendix G Flight Safety Analysis. On page G-2 fourth line at end change “provide™ to

“provided.” In the fourth bullet change “an Edwards” to “on Edwards.” Page G-4, line five,
“identity™ should be “identified.”

August 12, 1997

(V)]

AST/FAA
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Response to Letter No. 40 - U.S. Dept. of Transportation,

40-1.

40-2.

40-3.

40-4.

40-5.

40-6.

40-7.

40-8.

Federal Aviation Administration

Comment noted on coordination with ATA-300 and ATA-400. NASA would ensure
that these FAA organizations are involved in preparation of airspace related permit
applications.

Lockheed Martin would develop a task agreement or some other acceptable formal
agreement with the FAA to establish a communication link between the X-33
Operations Control Center on Edwards and the affected Air Route Traffic Control
Centers described in the Airspace and Air Traffic sections for the proposed launch,
landing, and intervening flight corridors in Chapter 4 of the Draft and Final EIS. This
communications link would permit real time tracking of flight events and movement of
the X-33 and facilitate rapid notification of any NOTAMs that would be required in the
event of a flight anomaly.

Clarification has been added to Section 4.3.

Comment noted. Flight safety is paramount. Concerns related to flight safety have been
adequately addressed in Section 4.3 of the Final EIS.

Comment noted regarding concerns and issues. These concerns and issues have been
addressed in the Draft and Final EIS. As data continues to be acquired on the X-33
program, evaluation of these issues would be updated.

Comment noted on ensuring X-33 operations remain within restricted airspace in the
launch phase.

Comment noted. Surveillance of the area would be performed from the air, as well as,
from the ground to ensure that the area is secure for the X-33 landing.

Comment pertaining to Malmstrom is noted. Coordination with the FAA and other
agencies will continue in order to obtain proper approvals and to make proper
notifications.

Comment pertaining to Moses Lake is noted. Coordination with the FAA and other
agencies will continue in order to obtain proper approvals and make proper
notifications.
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40-9A. Risk assessments of proposed test flights tailored to X-33 potential flight corridors
were the result of the same rigorous risk and safety analysis process required of all
experimental flight test vehicles to date. It is recognized that these values are not the
final ones that would be used for determining acceptability for launch by the AFFTC
Chief of Safety and the AFFTC Commander. The analyses would be periodically
updated with actual component and systems test data as it becomes available. The
Program would continue to update these determinations flight-to- flight with actual
flight test data. The Program has planned an incremental test program for the X-33 in
order to cautiously subject it to progressively more rigorous “real world” conditions by
initially flying it at speeds and altitudes which would provide stresses and heating rates
well under the vehicle’s design specifications. Computer animation has assisted
engineers in visualizing the vehicle’s performance and flight characteristics. The
animation often seen on diagnostic flight programs represents extremely sophisticated
and complicated analyses being performed by powerful computing systems and
software that are standards in the field of aeronautical design today.

The FAA Associate Administrator for Commercial Space Transportation was recently
one of the supporting organizations that participated in preparation of “Common Risk
Criteria for National Test Ranges,” Standard 321-97, February 1997, issued by the
Range Commanders Council. Criteria was defined to protect personnel, aircraft, ships,
and spacecraft from potentially lethal debris. The policies and criteria are intended for
use by Department of Defense National Ranges and Major Range and Test Facility
Bases. The policies and criteria apply to debris generated by endo- and exoatmospheric
missile intercepts, aeronautical system testing, ballistic missiles, anti-satellite missiles,
air-to-air missiles, surface-to-air missiles, air-to-surface missiles, cruise missiles, space
launch vehicles and unmanned aircraft.

Undoubtedly the national test ranges are well established organizations now, and public
safety 1s still their number one concern. Current statistical data for accidents was
compiled in the Supplement to Standard 321-97, “Common Risk Criteria for National
Test Ranges - Inert Debris.” The data includes a variety of accidents and actual
accidental nisk to people on the ground from commercial aircraft to determine the
applicability and need for updating risk criteria to ensure that safety criteria is still
consistent with the language in Public Law 81-60, “From a safety standpoint (test
flights of missiles) will be no more dangerous than conventional airplanes flying
overhead.” On page 3-3 of the supplement, it is noted that “the commonality criteria
contained in the document compare favorably with generic accident experience data for
categories which correlate with potential range accidents. The history of risk from
falling debris shows no fatalities. We are comparing potential accidents from falling
debris to real accidents in other categories which have a much larger statistical base to
form an upper limit or boundary at a risk level which should be unacceptably high in
normal circumstances.”
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40-9B.

40-10A.

40-108B.

40-11.

40-12.

40-13.

40-14.

40-15.

The guideline risk criteria noted in Section 4.3 of the Draft and Final EIS remains the
same. The risk criteria for non-mission aircraft is 1 x 10® . The collective per flight risk
for people is projected to be in the 10 to 10”7 range. General aviation data provided in
Appendix D would continue to be updated to make a final determination of risk to
general aviation and develop test flight plans protective of general aviation to be
included in the X-33 Safety Plan(s). Considering that population densities are
considerably higher than aircraft densities, it is fully expected that final risk analyses
protective of personnel, the public, property, as well as aircraft would be well within
acceptable, protective limits.

We fully appreciate your position and views. NASA is committed to only conduct the
X-33 Program with risks no greater than those that have been established and proven
effective to protect personnel, the public, property, and general aviation. Please refer to
response 40-9A for further details. FAA has been represented at X-33 Flight Safety
meetings, and we would continue to seek your advice and input as well as approval for
essential permits for temporarily restricting airspace in the vicinity of the airfields
should the Program continue to go forward and a landing area and/or airfield(s) be
selected in the Record of Decision requiring such permit.

The Program does not expect, due to current risk analyses, that any airspace would
require restriction except in the vicinity of landing.

All flights would be coordinated through the Airport Executive Manager, who has
indicated that there would be moderate impacts to the flight training activities.

Comment noted. Risk projections for final descent and landing were developed and are
included in the EIS.

Comment noted. The X33 would achieve altitudes above FAA's positive control
airspace while still within military restricted airspace of Edwards Air Force Base.
Reentry would potentially affect only a few miles of the National Air Space for
landings at Silurian Lake, Malmstrom, and/or Moses Lake.

Table ES-9 and Table 2-8 modified to address comment.

Comment noted. Efforts would be made to minimize impacts to commercial airspace.

NASA agrees that flight safety for all aircraft operating below the flight path should be
considered and has been considered through evaluation of the potential X-33 flight
corridors. One of the Program’s criteria for evaluating potential flight corridors to
determine those considered reasonable alternatives and carried forward for further
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40-16.

40-17.

40-18.

40-19.

40-20.

40-21.

40-22.

40-23.

40-24.

evaluation in the Draft and Final EIS was minimizing effect on National Air Space. Data
for air traffic patterns and densities of potential flight corridors was provided in
Appendix D. This data and aircraft risk analyses with determination of any further
prudent and necessary mitigation measures would continue in development of final
Flight Safety Plans. Clarification has been added to the text in Section 4.3 of the Final
EIS.

Text modified in Section 3.1.6 to address the comment.

Table 3-2 modified to address the comment.

As noted in the Introduction of Appendix D, data was collected “to the extent readily
available.” Also noted in this introduction, general aviation which does not use Air
Route Traffic Control Center services are not included in the counts. Data for certain
sectors was not readily available. The relative activity levels that were readily available
through the FAA are sufficient to permit reasonable determinations of general and
commercial flight operations which might be potentially impacted by the proposed X-
33 flights.

Please review Section 1.1 of the Final EIS. A comparative cost benefit analysis was
included in Access to Space, issued in 1993 by NASA. Effects on air traffic have been
considered in appropriate sections of Chapter 4 of the Final EIS. The X-33 project is
considered an essential part of NASA's technology development and demonstration
program. The X-33 Program is a cooperative program between NASA and Lockheed
Martin Corporation.

Comment noted. NASA is firmly committed to safety in implementing the X-33
program.

Section 2.2.5 of the Draft and Final EIS adequately addressed NASA’s evaluation and
findings which precluded over water flights as reasonable objectives.

Comment noted. The X-33 Program is concerned with all relevant flight safety issues.

Comment noted. Appendix G provides flight safety analyses details.

The emergency response plans referred to in Section 4.3 of the Draft EIS would be
prepared as noted. However, additional clarification of involvement by local, county,
and state agencies has been provided in the Final EIS. The Program would prepare a
draft emergency response plan to be used as a template to facilitate discussions and
consultation. Input and advice would be solicited through the state and county-level
emergency response organizations. The final emergency response plan(s) would be
distributed to all county and state emergency organizations along the flight tracks prior
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40-25.

40-26.

40-27.

40-28.

40-29.

40-30.

40-31.

to flight. Special response needs, precautions, training, and/or equipment would be the
responsibility of Lockheed Martin. Local emergency response authorities would be
required to stabilize the impact site, as part of their charter to assist in emergencies,
using method(s) described in the emergency response plan. Lockheed Martin would be
prepared to rapidly mobilize, encapsulate the debris, and remove it from the site.

Details of the safety analyses were summarized in Appendix G. The input parameters,
software, and modeling run data are voluminous and beyond reasonable reduction to
provide in an EIS.

Edwards is in a geologically active area. Text has been modified in Section 3.1.11 of the
Final EIS to provide seismic information.

In accordance with Edwards Air Force Base and California construction standards
developed for potentially active earthquake zones, X-33 launch facilities would be built
to California Zone 4 earthquake standards to minimize damage from a significant seismic
event in the region. In addition, containment facilities around propellant, fuel, and any
other hazardous material storage area would be designed and built to contain potential
spills from tank ruptures due to seismic or any other natural or physical event. The
launch facilities are located with respect to each other as well as other facilities on
Edwards to prevent damage from propagating from one area to another in the event that
a fire and/or explosion were to occur. Text in Section 4.1.10 has been modified in
Section 4.1.10 of the Final EIS.

Comment noted. Key air quality and regulatory terms with definitions are included in
the glossary.

Comment noted. References to Appendix C-Air Conformity are included in Chapter 4-
Environmental Consequences. Clarifications are provided in Appendix C, such as better
table labels.

Comment noted. Additional north designations provided.

Comment noted. Redundancy in text was deliberate to minimize reviewer cross
referencing.

Please refer to Success of the Risk Management Procedures and Guidelines as noted in
the reference cited as Range Commanders Council 1997A and B of Section 6 in the Final
EIS. There have been no other CONUS overflights using unpiloted X-vehicles. A
preliminary Draft EIS was prepared for X-30 by the Air Force, with NASA as a
cooperating agency (USAF 1992C).
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40-32. Comment noted. NASA has reviewed the information provided in Sections 4.5 and 4.6
of the Draft EIS and considers it adequate for this proposed action.

40-33. Text modified in Section 1.7 to address comment.

40-34. Text modified in Section 2.1.4 to address comment.

40-35. See Section 2.1.5 to address comment, in part. While EO 11986 itself does not mention
“critical action” facilities, federal guidance to agencies on implementing EO 11988
defines “critical action” facilities and requires use of the 500-year floodplain standard

for such facilities.

40-36. Comment noted. Discussion of facilities available for J-2S engine testing is provided in
Section 2.2.3.

40-37. Paragraph deleted in Section 2.2.2.3 to address comment.
40-38. Table 2-8 modified to address the comment.
40-39. Both methods of JP-8 fuel transportation are used.

40-40. Hazardous Waste Disposal is anticipated for such materials as spent solvents, cleaning
fluids and other chemicals used in servicing the vehicle.

40-41. Comment noted on grammatical designations of plural acronyms.

40-42. Text modified in Section 3.1.5 to address the comment.

40-43. Text modified in Section 3.1.6 to address the comment.

40-44. Text modified in Section 3.1.7 to address the comment.

40-45. Text modified in Table 3-8 to address the comment.

40-46. Text modified in Section 3.2.1.7 to address the comment.

40-47. Comment noted. NASA prefers to leave this information in the document.
40-48. Text modified in Section 3.2.2.3 to address the comment.

40-49. Text modified in Section 3.2.2.9 to address the comment.
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40-50.

40-51.

40-52.

40-53.

40-54.

40-55.

40-56.

40-57.

40-58.

40-59.

40-60.

40-61.

40-62.

40-63.

40-64.

40-65.

40-66.

40-67.

40-68.

40-69.

Comment noted. A determination of the final tank configuration has not been made.
Containment would be appropriately provided to meet pertinent regulatory
requirements.

Text modified in Section 3.2.3.2 to address the comment.

Text modified in Section 3.2.4.2 to address the comment.

Text modified in Section 3.2.4.7 by deleting paragraph.

Text modified in Section 3.2.4.13 to address the comment.

Text modified in Section 3.2.5.1 to address the comment.

Text modified in Section 4.1.1 to address the comment.

Text modified in Section 4.1.1 to address the comment.

Text modified in Section 4.1.2 to address the comment.

Text modified in Section 4.1.3 to address the comment.

The degree of seriousness in relation to these terms is indicated by the de minimis levels
included in Table 4-2.

Text modified in Table 4-3 to address the comment.
Text modified in Section 4.1.7 to address the comment.

Additional information regarding hazardous materials and transportation has been
provided in Sections 4.1.2 and 4.1.11.

Comment noted. Text remains unchanged.

Text modified in Section 4.1.12 to address the comment.

Text modified in Section 4.1.12—-Sonic Boom From X-33 to address the comment.
Text modified in Section 4.2.1 to address the comment.

Text modified in Section 4.2.1.1 to address the comment.

Please refer to response 40-63.
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40-70. Text modified in Section 4.2.1.5 to address the comment.

40-71. Text modified in Section 4.2.1.12 to address the comment.

40-72. Text modified in Sections 4.2.2.1,4.2.3.1,4.2.4.1, and 4.2.5.1 to address the comment.
40-73. Text modified in Section 4.2.4.1 to address the comment.

40-74. Text modified in Section 4.2.4.5 to address the comment.

40-75. Text modified in Section 4.2.4.8 to address the comment.

40-76. Text modified in Section 4.2.5.12 to address the comment.

40-77. Text modified in Table 4-16 to address the comment.

40-78. Comment noted. NASA prefers to leave the discussion of risk as written.
40-79. Text modified in Section 4.3 to address the comment.

40-80. Text modified in Section 4.3 to address the comment.

40-81. Text modified in Appendix D to address the comment.

40-82. Text modified in Appendix E to address the comment.

40-83. Text modified in Appendix G to address the comment.

Thank you for your comments.
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41-1

Letter No. 41

q"“o """
§ s 359 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w7 3
3 q WASHINGTON, D.C. 20460
N3
-« m‘t

AG 19 1397

OFFICE OF
ENFORCEMENT ANC
COMPLIANCE ASSURANCT

Dr. Rebecca C. McCaleb, Direcrtor
Environmental Engineering and
Management Office (AEQ1)

NASA
Marshall Space Flight Center, AL 3S812

Dear Dr. McCaleb:

In accordance with our responsibilities under Section 309 of
the Clean Air Act and the Nactional Environmental Policy Act, the
Environmental Protection Agency (EPA) has reviewed the National
Aeronautics and Space Administration’'s (NASA} Draft Environmental
Impact Statement (EIS}) for the X-33 Advanced Technology
Demonstrator Vehicle Program. Our concerns and request for
additional information focus on noise, water and air quality
impacts/issues.

This draft EIS discusses the environmental impacts
associated with the final design, construction and testing of the
X-33, which is intended to demonstrate the feasibilicy and
practicality of Single-Stage-To Orbit (SSTO) launch vehicles.

The action will involve static/flight readinegs firings and 1S
launches. The launch site is proposed for Edwards Ai:r Force
Base, California, with landing sites which would accommodate
incremental advances to Mach 4,9 and 15.

Noise lssues

Due to the infrequent noise events from static/flight
readiness firing and the proposed 15 launches, we believe that
the noise analysis should emphasize single event noise levels
using either Maximum Sound Level (Lmax) or the Sound Exposure
Level (SEL) metrics. Day-Night Noise Level contours (L,,) are
not useful in these situations. We also recommend that the noise
analysis be separated intc static/flight readiness firing noise
and launch noise.
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41-2

41-3

41-4

41-5

41-6

Specific noise contours for tne static/flight recadiness
firings should be provided. The :zotal number (estimatce) of these
event.s should be provided. The document indicaced that 3 flighr
readiness firings are planned, but there was no indication of the
number of static firings. 1In addition, the length of each event
should be provided, since it appears likely that the events will
he for different durations. For example, on page 4-20 it
discusses a test firing of 20 seconds, but page 2-12 states that
a static test will last 1.5 times engine firing duraztion. Since
page 2-12 gives the various estimated time to main engine cutoff,
at least one event will last 423 seconds (282 seconds x 1.5).

With regard to the launch noise discussion, we recommend
that the description of the launch be more detailed and include
information on how long and to what alticude the X-33 remains in
a vertical position before it moves to a more horizontal
position. Individual L,,, contours should be provided for the
short-range, mid-range and long-range launches. A
table/discussion of duration times should aleo be provided.
Depending upon a person’s location, it would be expected that at
ignition the noise level would increase to a specific L., and
then slowly decrease as the X-33 gains altitude and moves on. A
dirscuseion of chis characteristic should be provided, so that the
reader has some understanding of the duration and levels of each

launch.

Regarding the X-33 overflights of mountainous areas, we
reccmmend that NASA provide a general public notification of
future operations. This would provide notice to backcountry users
of the potential for increased avalanche danger during
operations, so that uncontrolled avalanche danger areas could be

avoided.

Water JIssues

1t appears that stormwater permit authorization is needed
for the proposed project under Section 402 of the Clean Water
Act. A discusseion of this issus and a storm water prevention
plan, if required, should be included in the final EIS.

1 the Silurian Lake alternative landing site is selected,
an expanded discussion of Clean Water Act Section 404 regulated

resources will need to be provided, including mitigation for any

2
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41-7

41-8

41-9

uravoidable loss to Section 404 resources.
Aix_Issgues

The X-33 will use two aerogpike engines. These engines burn
liquid hydrogen and liquid oxygen, releasing only water vapor
into the atmosphere. While this is considered a clean engine
Erom an emissions point, water vapor does impact the global
climate, due to its warming affect. We recommend that the final
EIS discuss this issue and provide supportive modeling data, as
appropriate.

We also recommend that NASA provide some analysis of water
vapor impacts associated with the operation of the future full
si1ze version of chis vehicle. While the development of the full
scale version will not be a NASA action, this NASA action clearly
is related to any future commercial production of the vehicle.

In conclusion, based on our review and in accordance with
EPA policy, we have rated this draft EIS as EC-2, indicating that
we have environmental concerns (EC) about the project’'s potential
impacts and additional information is requested (2)}). The staff
contact for this review 1s Ken Mittelholtz; he can be reached at

202-564-7156.
Sincerely,

Riéﬁ:rd E. Sanderson
Director
Office of Federal Activities
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Response to Letter No. 47 - US Environmental Protection Agency

41-1.

41-2.

41-3.

41-4.

41-5.

41-6.

41-7.

All the A-weighted sound level contour maps are maximum levels or Ly,x. Captions on

Figures 4-4 and 4-7 were modified to indicate that the contours are maximum noise levels.

Two different models were used to predict engine noise contours. Noise generated by the
engines before the vehicle reaches an altitude of 305 m (1000 ft) above the test stand is
discussed in section 4.1.12, Launch Noise. Engine noise generated above 305 m (1000 ft)
above the test stand is discussed in section 4.1.12, Moving Rocket Noise. Maximum A-
weighted sound level contours are provided for the launch and ascent portions of the
flight for all launch and landing site combinations, Figures 4-5, 7,9, 11, 13, 15,17, 19, 21,
23, 25,and 27.

A description of static engine testing sites is provided in section 2.2.3 Alternative Engine
Test Facilities. Static engine tests will be performed at Stennis Space Center,
Mississippi. Engine noise impacts are addressed in the Final EIS: "Final Environmental
Impact Statement of Engine Technology Support for NASA's Advanced Space
Transportation Program", August, 1997.

Up to three Flight Readiness Firings will be made at the launch site with a maximum
duration of 20 seconds. Flight Readiness Firing test far-field noise would be almost
identical to the launch far-field noise, Figures 4-5 and 4-7.

Text modified in section 4.1.12 and added to Appendix G to address comment.

Comment noted. NASA and Lockheed Martin would work with state and local
authorities to develop a notification process concerning this issue, as appropriate.

A stormwater permit under the National Pollution Discharge Elimination System
(NPDES) would be required for construction and operation of the launch site. These
permits would be submitted and maintained by Edwards' Environmental Management
Office. The Pollution Prevention Plan, which includes a storm water plan, for the site
would be part of the permit applications.

In relation to the Clean Water Act, Section 404, the lake bed is considered a 404 resource,
but there are no biological resources present. The proposed activities are not expected to
produce any long-term impacts to biological resources on the lake bed. Mitigation for this
project would consist of removal of all equipment and structures from the lake bed and
regarding of the lake bed to its natural contours. Additional mitigation may be required
by the US Corps of Engineers in the Section 404 permit.

Global warming, also known as the “greenhouse effect,” is the warming of the Earth’s
surface and troposphere, as described in Section 3.3.1 of the Draft and Final EIS. The
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greenhouse effect tends to intensify with an increase in atmospheric carbon dioxide, water
vapor and other gases such as nitrous oxide, methane, and chlorofluorcarbons (commonly
known by such terms as Freon and CFCs). The approximate maximum amount of water
vapor that would be released in the troposphere per flight of the X-33 would be 49,000 1
(13,000 gal). This amount of water is approximately equal to 0.4 percent of the water
vapor entering the lower atmosphere from one hectare (2.5 ac) surface of water body that
has evaporatively lost 1 cm (0.4 in) of water. A planned successor vehicle based on X-33
technology, if constructed and operated, would release approximately 8 times more water
vapor per flight than the X-33. Evaporative losses in tropical and subtropical zones such
as along the southern coastal areas of the United States would be approximately 150 cm
(60 in) per year. Therefore, water vapor contribution to the troposphere that would
contribute to global warming is extremely minute in comparison to natural sources. This
information has been added to Section 4.5.1 of the Final EIS. Mathematical atmospheric
modeling is not deemed appropriate given the relatively minute amount of water vapor
produced.

41-8. Water vapor impacts of the potential full-scale vehicle based on X-33 technology are
compared to conventional space launch systems in Section 4.5 of the Draft and Final EIS.
Until the test program is complete, any other estimate at this time would be speculative.

41-9. NASA acknowledges the EPA rating of EC-2 for the Draft EIS.

Thank you for the comments.
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Letter No. 42

Chuck Larsen,8/19/97 3:30 PM,X-33 Draft Eis FAA Comments Thro@ 8-19.97

Conversion: Allowed

Priority: normal

Disclose-Recipientsa: Prohibicted

Alternate-Recipient: Allowed

Date: 19 Aug 1997 16:30:46 -~0400

Prom: Chuck Larsen <Chuck.lLarsenéfaa.dot.gov>

To: rebacca.mccalebimsfc.nasa.gov (Return requested),
donna.bhollanddmsfc.nasa.gov (Return requested)

Cc: Herbert Bachner <Herbert.Bachneréfaa.dot.gov> (Return requesced),
Stewart Jackson <Stewart.Jackson@faa.dot.gov> (Return requested),
Nick Himaras <Nick.Himaras@faa.dot.gov> (Return requested)

Subject: X-33 Draft Eis PAA Cozments Through 8-19-97

Becky and Donna,

Attached are the PAA comments that I have been able to make. I will
get the remainder of my cosmants to you in the morning, but these are
the bulk of them.

Thanks,
Chuck Larsen
PAA/AST-100
202-366-2938

W x33deis.doc
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To: Dr. Becky McCaleb - NASA/MSFC 8-19-97
From: Chuck Larsen - FAA/AST-100

Here are the remainder of my comments to the Draft EIS for
the X-33;

1. page ES-24, paragraph ES.4, the statement that "“all
projected environmental impacts would be moderate or less”,

42-1 may not be accurate. The impact to air space and air
| traffic could be Major.
(_ 2. page ES-24, paragraph ES 4, in the sentence that talks
42-2 about Silurian Lake, insert the word ®“ground” between “to”
L and *“transportation~”.

3. pages ES-31 to -32, paragraph ES4.3, refers to NOTAMs and
restricted air space for up to 4 hours per landing as
approved by the FAA in a Special Use Permit for Silurian
Lake, NOTAMs for Michael Army Airfield in Dugway, Utah, a
Special Use Permit for Malmstrom AFB as well as NOTAMs for
up to 4 hours, and NOTAMS and a Special Use Permit for up

42-3 to 4 hours at Moses Lake’s Grant County Airport. It
characterizes these disruptions as minor to moderate in the
last case (Moses Lake). How were these conclusions drawn

(i.e. what is the rational?)? Was the FAA consulted for
their opinion? If so, was the FAA opinion documented? If
so, please refer to this. If the FAA was not consulted,
these impacts could possibly be major (see comment #1).

4. page ES-36, paragraph ES.4.9 the last paragraph says *Risk
projections specific to the final descent and landing of
42-4 the X-33 are not available.” These could result in Major

environmental impacts. When are they scheduled to be
complete? How do you plan to get this information out to
the public? Do a supplemental EIS?
. pages ES-39 and -41, Tables ES-8. and ES-9., under the
42-5 issues Airspace.and Air Traffic, the impacts minimal, minor
and moderate may not be accurate. (see comment #3).
6. page 2-12, paragraph 2.1.6 , the fist paragraph, next to
last sentence reads “Flight path alterations, abort, etc.
42-6 would be made by command signals from the Operations
Control Center.” Please explain how this would be
coordinated with the FAA.
7. page 2-17, paragraph 2.1.8, How will the public be

Al
w

42-7 protected from each of the X-33 flight failures listed
L_ here?
8. page 2-37 and 2-39, Tables 2-8 and 2-9, same comment as
42'8 #5 .

9. page 3-86, paragraph 3.2.3.6, insert the word “nominal”
between “*The” and *X-33" in the second sentence of the
paragraph, *“The X-33 flight path would remain above 18,000

42-9 m (60,000 ft) when over FAA-controlled airspace.” What

about the case of a contingency or abort, where the X-33

would fly into the National Air Space (NAS}) below 60,000

- ft? How is this being accommodated?
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42-10

42-11

42-12

42-13

42-14

42-15

42-16

™ 10. pages 3-101 and 3-121, paragraphs 3.2.4.6 and 3.2.5.6,

same comment as #9. Also, for the nominal case for Moses

Lake, it appears that the impact upon airspace and air

| traffic may be Major.

— 11. page 4-9, paragraph 4.1.5, insert the word “Nominal”
between *All” and “ascents” in the first sentence of the
paragraph. Although the second paragraph talks about a
detailed analysis of civil and commercial aviation
potentially affected by X-33 flight testing in Appendix D,
the analysis did not draw any conclusions as to the impacts
on airspace and air traffic for Michael Army Airfield,
Malmstrom, or Moses Lake trajectories(pages D-31 and D-
32). Also, the conclusion that “"There are no commercial or
general aviation operations impacted” for both Silurian
Lake and China Lake landing sites (page D-31) is
contradicted by the entries for these landing sites for
“Airspace and Air Traffic® issues in Tables ES-8. and Table
2-8. on pages ES-39 and 2-37, respectively.

12. page 4-60, paragraph 4.2.1.5, What is the rational used
to reach the conclusion in the very last sentence of
“Impact to airspace is expected to be minimal.”?

13. page 4-88, paragraph 4.2.3.5, the conclusion of the last
paragraph that “.minimal impact to airspace and air traffic
is expected.” appears to assume a nominal flight. What
about the case for a contingency or an abort, where the X-

L_ 33 would fly into the NAS?

— 14. page 4-101, paragraph 4.2.4.5, referring to the second

paragraph which states in part "..Due to the need for

temporary restricted airspace and the fact that Malmstrom

base airport would no longer be used as an active facility
for military aircraft, impact is considered minor.”, it is
questionable whether the rationale supports the conclusion.

why isn’t the impact Major, if somewhere between 346~ 4328

flights may be impacted by delays which may be implied from

the first paragraph’s data? Also, the last sentence says

“Some flight paths and approaches from the west might have

to be diverted for a short period.” is an impact but no

attempt to quantify it is made (e.g. minor, moderate or

L major?).

— 15. page 4-114, paragraph 4.2.5.5, in the last sentence,

please amplify on the rationale that led to the conclusion

that * Due to the need for temporary restricted airspace
and the temporary disruption of both commercial landings

{_ and pilot training activities, impact is considered

moderate.”

 16. page 4-125, paragraph 4.3, in the first paragraph at the

top of the page, the statement is made *.Using the

historical failure rate would be considered to produce
conservative risk projections.” The following comment is
made regarding this statement: This section dealing with
flight safety assessment made assumptions regarding the
failure probability (rate) of this vehicle. The
assumptions were based on failure rates of established ELV

vehicles. Historically, new vehicle development has
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42-16

42-17

42-18

42-19

42-20

42-21

42-22

17.

initially resulted in higher failure rates than those of
"mature” vehicles like Delta or Atlas. Given that X-33 is
comprised of many new hardware and software systems and
systems that have never been integrated together before,
what analyses, tests or other supporting material is there
to ensure that the failure rates used in the flight safety
are conservative?

page 4-127, paragraph 4.3, the last paragraph on this
page talks about *Mitigation to aircraft in the event of
vehicle failure would be through the use of NOTAMs
supplying information on vacating the flight track in the
vicinity of potential debris.” Has this proposed procedure
been coordinated with the FAA? How long does this
procedure take? How long will it take for debris to enter
an area where air traffic may be affected? Are these times
compatible, such that the mitigation of the risk to air
traffic due to X-33 debris resulting from a vehicle break
up would be effective using this procedure? Are there
other risk mitigation techniques that should be considered
for this risk?

18. page 4-128, paragraph 4.3, the flight safety discussions

[ 19

20

[ 21
[ 22.

on this page dealing with debris needs to be put into a
study of the entire problem with FAA air traffic and FaA
operations people involved. Perhaps this could be handled
by the X-33 Operations Working Group that Lockheed Martin
and NASA has established to work on air traffic issues with

the FAA.

. page 4-128, paragraph 4.3, In the next to last paragraph,

the last sentence states that “..small aircraft in the event
of X-~33 failure at altitudes of approximately 18,300 m
{60,000 ft) might be at some risk but risk would not exceed
the levels previously discussed.” What are the levels
previously discussed? Are they adequate to ensure safety
of the public? What is the rationale behind this
statement?

. page 4-128, paragraph 4.3, referring to the last

sentence, I am not aware that the Range Commanders’ Council
approval (of what?) is required by the X-33 Program prior
to launch. Also, I question the conclusion that the risk
to the public would be minimal. Please discuss more
specifically the *“substantial efforts with defined risk
mitigation goals that must be satisfied before launch”.

. page 4-147, paragraph 4.9, same comment as comment #4,
above.
Page 5-5, paragraph 5.2 dealing with Flight Safety says

in part “Flight planning combined with the high reliability
requirements of the vehicle are considered as mitigating
factors to potential public safety concerns.”

Specifically, what are the details of flight planning and
the vehicle reliability requirements that leads to this
conclusion? Do they provide adequate mitigation to ensure
public safety? Specifically, what are the potential public
safety concerns for which mitigation is required?
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42-23

42-24

42-25

42-26

42-27

42-28

— 23. page S-11, Table 5-2, under the Michael Army Airfield

Alternate, the Requirement column assumes a nominal flight,
but if there are contingencies or an abort happens where
the X-33 could get into the NAS, there may be an additional
requirement to have a Special Use Airspace designated by
the FAA for the Flight Test Operation (same as Moses Lake
or Malmstrom in this table).

[~ 24. page D-1, in Appendix D, there are assumptions made for

which there is little or no rationale presented. The last
sentence in the third paragraph of the Introduction states
».we believe that the relative activity levels presented
will allow reasonable decisions to be made concerning the
impacts to commercial and general aviation activity along
the X-33 flight tracks.” To what are these activity levels
compared? Relative to what? What criteria are you using
to evaluate the impacts? What constitutes a minor or
moderate or major environmental impact?

25. page D-2, in Appendix D, the second bullet down says that

activity counts were retrieved for one week in March 1997.
How is this representative of activity levels for
commercial and general aviation during an X-33 Flight Test
program that will cover 9 to 10 months and start in June of
the year 2000? Was this a worst case week for the year?
Are the activity levels lower during the summer? How about
growth in flight activity over the next 3 years? Was it
factored in?

26. page D-35, to what is the last sentence which reads »

‘Trajectories being furthered analyzed and value is
expected to be approximately 16-21 km (10-13 mi.).~"
referring?

27. page D-43, the first paragraph talks about “adequate

margin of safety”. What is this value? For factor (5)
does expanding the zone to 150% provide adequate safety
margin?

28. Here are some concerns of the other people in Aircraft

Operations that were expressed; l)how will Air Traffic be
able to track and communicate with the X-33?, 2)the process
to get a Temporary restricted area can take a minimum of 8
months and establishing Special Use Airspace (SUA) is a
time intensive process requiring public comment and is
planned to take a minimum of 18 months. Because of all the
agencies involved in this (NASA, FAA, USAF, US Army,
Contractors and others), it is recommended to start this
process as soon as possible.
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Response to Letter No. 42 -  Chuck Larsen

42-1.

42-2.

42-3.

42-4.

42-5.

FAA/AST-100

Comment noted. The impact analyses to date indicate that airspace and air traffic
impacts would be no more than moderate.

Text modified on page ES-24 to address comment.

Rationale for the impact projections were derived by NASA in consultation with the
Moses Lake Airport Executive Manager, Military Air Base officials from Malmstrom
AFB, Hill AFB, Dugway Proving Ground and China Lake NAWS. It was determined
that the flight schedules of the affected areas were very small in comparison to many
other airports, with the overall number of flights into the proposed landing sites being
very low. In addition, officials indicated that training could be delayed with little
impact to operations or missions. The FAA participated in the development of the
Draft EIS.

Mr. Gary Varga, W K. Dickson Company, was contracted by NASA to assist with
addressing FAA issues in preparation of the X-33 Draft EIS. Mr. Varga contacted Mr.
Jeff Griffith, FAA/ATO-1 and Mr. Johnny Walker, FAA/ATA-1, who advised that
there would be a requirement for issuance of a Notice to Airmen (NOTAM) for X-33
flights outside of restricted airspace. Request for the NOTAM would provide the FAA
and military all information related to the test flights, such as dates and times, duration,
altitudes along entire flight path, exact route, landing points, speeds; and latitude and
longitude of start, apex, and stop points. The NOTAM issued for the X-33 would
affect several Air Route Traffic Control Centers. Other contacts who would also be
notified would include the Airplane Owners and Pilots Association and the Air Traffic
Association (ATA). The ATA would have input into the assessment of potential
effects on commercial and general aviation as the NOTAM process proceeds. Section
4.2.4.5, and 4.2.5.5 have been modified to include the information above.

Risk projections specific to final descent and landing of the X-33 have been updated in
Appendix G of the Final EIS. The last paragraphs of Sections ES.4.9 and 4.9 have been
deleted in the Final EIS which indicated that this information was unavailable in the
Final EIS.

See response 42-3.
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42-6.

42-7.

42-8.

42-9.

42-10.

42-11.

NASA acknowledges the need to coordinate any flight path alterations, aborts, etc. with
the FAA. Text has been modified in Section 4.3 of the Final EIS to clanfy X-33
Program Coordination with the FAA.

Please refer to Section 4.3, Appendix D and Appendix G for details concerning this
comment. The rigorous flight safety review process developed by the National Test
Ranges which include Edwards Air Force Base, Utah Test and Training Range (Dugway
Proving Ground and Hill Air Force Base), and many other installations have developed
and successfully used these procedures for approximately 50 years, as noted in the
reference cited as Range Commanders Council 1997 A and B in Section 6 of the Final
EIS.

The significance definitions used by NASA are defined in Table 4-1. These definitions
are subjective definitions which NASA has tried to use consistently throughout this
EIS. The use of these definitions were intended to provide EIS reviewers with a
qualitative estimate of impact. Based on the data, consultation with local airport
authorities, and documented reception of the residents in the potentially impacted areas,
the impact projections referenced in your comment appear to be accurate and remain
unchanged in the Final EIS.

Text modified in Section 3.2.3.6 as requested. Clarification of abort procedures with
respect to FAA-controlled airspace provided in Section 4.3. Lockheed Martin would
develop a task agreement or other acceptable formal agreement with FAA to assist and
provide consultation in development of Launch and Landing Site Flight Safety Plan(s)
which would include contingency and abort plans. If an abort were to occur that
required the X-33 to enter National Air Space below 18,300 m (60,000 ft) in an area not
already covered by a temporary restricted airspace permit for X-33 flight, the X-33
Operations Control Center under direction of the AFFTC Range Safety Officer would
request emergency/priority airspace for a “soft” landing (landing as intended) at a pre-
arranged/approved landing area or a controlled crash in a safe and unpopulated area. All
decisions would be made only with approval and direction of the AFFTC Range Safety
Officer in consultation with FAA Air Route Traffic Control Center Authorities.

See response 40-2 for details of how FAA involvement would be assured.

No text edits are necessary on pages 3-101 and 3-121. The word "nominal” is already
in place. Comment also addressed in responses 42-8 and 42-9.

Text modified on page 4-9 to address the first part of this comment. “Nominal” was
inserted in noted sentence in Section 4.1.5. In second paragraph of same section, “A
detailed analysis...” has been changed to “An analysis...” Conclusions that no
commercial or general aviation operations are expected to be impacted for trajectories to
China Lake or Silurian Lake have been deleted from Sections 4.2.1.5 and 4.2.2.5 and
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42-12.

42-13.

42-14.

42-15.

Appendix D. Airspace and Air Traffic entries in Tables ES-8 and 2-8 have been
modified.

See response 42-3.

Please refer to response 42-9. In addition, the X-33 risk assessments used in the
Launch and Landing Flight Safety Plan(s) must also consider risk to general aviation and
meet non mission aircraft risk criteria established by the Range Commanders Council,
“Common Risk Criteria for National Test Ranges,” Standard 321-97, February, 1997.
The FAA-Office of Associate Administrator for Commercial Space Transportation was
a supporting organization for development of these criteria. Additional text has been
added to Section 4.3 of the Final EIS to clarify several other related comments.

The total number of flights referenced in your comment were over a 24 hour period with
the least number of flights occurring between 1 a.m. and 6 a.m. X-33 launch times would
be scheduled at or very close to dawn when air traffic is lowest. The temporary
restriction of airspace would occur beginning one hour prior to the scheduled launch
time. Therefore, it is anticipated that X-33 test flights would most probably occur at a
time when air traffic is light. Also, approximately 5 flights would be planned into
Malmstrom if selected. This airfield has been closed, and its reopening, if approved
through proper DOD authorities and/or Congressional action, would only be for
NASA'’s temporary operations to support X-33 landings at the facility. No other use of
this runway is known or anticipated.

Approximately 6 takeoffs and landings, each, would be expected daily from commercial
airlines at the Great Falls International Airport from 5 a.m. till 11 a.m. General aviation
use would also be anticipated during this same time period. The majority of flight
services at the Great Falls International Airport are accommodated at 9:00 a.m. and later
each day.

The impact significance for landings at Malmstrom Air Force Base has been changed to
moderate which is anticipated to be the maximum potential that would be expected for
all air traffic concerns in the vicinity of X-33 landing activities. The text in Section
4.2.4.5 has been modified to include the first two paragraphs of this response along
with a new paragraph to recognize the potential for small private planes using grass
fields for takeoffs and landings in the vicinity of Malmstrom. The need for notifications
to aircraft owners is also recognized. Similar language has been added to the Moses Lake
Airspace and Air Traffic Section 4.2.5.5.

See response 42-3.
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42-16.

42-17.

The rigorous flight safety planning, review, and approval processes prior to any flight
of the X-33 are detailed in Section 4.3 with supporting details in Appendices D and G.
Each respective airspace and air traffic section for proposed launch and landing sites
also provides additional considerations that have been part of the safety and
environmental considerations.

The National Environmental Policy Act requires that environmental evaluations, which
include all factors necessary to be considered to protect the public, be conducted early
in a program’s decision process. The X-33 Program has done so using the best data and
estimations available at this early part of the Program. The Program is committed to
continue to refine and update the risk assessments with actual component and systems
test data as it is generated throughout development and fabrication of the X-33 up
through flight readiness firings of the assembled vehicle on the launch pad. If the data
results in acceptable risk assessments and the AFFTC Chief of Safety and the AFFTC
Commander approve launch, actual flight data would then be acquired and used to
update flight test plans, risk assessments, and launch approvals. Launch approval for a
particular flight plan may be denied at any time if actual flight data produces updated
results which indicate that the vehicle would possibly operate unacceptably outside of
design and flight specifications.

The use of NOTAMs to supply information on vacating the X-33 flight track in the
vicinity of potential debris has been discussed with the FAA per Susan Moore,
AFFTC, Safety Office (personal communication to Dr. Rebecca McCaleb,
NASA/MSFC, Sept. 2, 1997). Three methods of communication between FAA and X-
33 flight operations would be used to assist with the potential of a vehicle emergency
such as abort with a controlled “soft” landing; abort with a controlled flight resulting in
a whole body or nose down crash; and breakup of the vehicle. These communications
methods would be: (1) a real time display of the potential debris pattern and impact
area for AFFTC Range Safety Officers and FAA representative; (2) an open
communications net between AFFTC Chief of Safety or designated representative,
Range Safety Officers at the X-33 Operations Control Center, and FAA representatives
at Edwards and the potentially affected Air Route Control Centers would be established
prior to launch time and remain open until deemed unnecessary by the Range Control
Officers; and (3) NOTAMs would be issued wherever potential for the vehicle and/or
debris to enter National Air Space occurs.

Estimated times for debris to enter National Air Space are provided in Section 4.3. The
length of time for emergency procedures to be initiated depends whether the FAA
chooses to limit or restrict all air traffic within the confines of the entire flight region
within airspace under FAA control and length of time for debris to enter an area where
air traffic may be affected. With real time data and flight decisions being made available
to FAA along with an open net being maintained throughout flight to facilitate rapid
communication, X-33 emergency procedures for the protection of general aviation are
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42-18.

42-19.

42-20.
42-21.

42-22.

anticipated to be fully adequate to ensure protection of all aircraft that might be using
National Air Space under the flight track of the X-33.

The use of NOTAMs and/or other risk mitigation techniques would be reviewed when
final trajectory risk analyses are provided following conclusion of development,
fabrication, and systems testing of the X-33. These issues would be discussed at X-33
Flight Working Group meetings in which the FAA participates along with Range Safety
Officers from Edwards, Lockheed Martin flight safety experts, and NASA flight and
safety representatives. Recommended results would be coordinated with the R-2508
Complex Control Board; landing site safety offices; affected FAA Air Route Traffic
Control Centers; regional offices and headquarters officials; and any other appropriate
authorities and officials.

Text has been modified to provide additional clarification above in Section 4.3.

Please refer to response 42-17. Coordination with the FAA and other appropriate
authorities will continue to ensure protection of users of the National Air Space.

Text modified in Section 4.3 to address comment.

Text modified in Section 4.3 to address comment.

Please refer to response 42-4.

Flight safety is of highest priority to the X-33 Program. Trajectory planning considers
personnel and public safety by ensuring that risk levels are the lowest possible and
consistent with National Test Range risk criteria. Flight tracks must also avoid
overflight of sensitive facilities such as the weapons storage area on Malmstrom and the
chemical/biological warfare laboratories on Dugway. The final approved flight
termination system must ensure that flight can and would be effectively terminated in a
fail safe manner and would ensure that the vehicle does not present danger to the public
or potentially impact a sensitive facility in the event of an abort. Details of these
requirements, review processes, and approvals were provided in the Draft EIS.
Significant clarification of flight safety has been provided in Section 4.3 of the Final EIS.

Mitigation of risk and impact from an emergency resulting from an X-33 test flight
are:

e Periodic updates of risk assessments using component and/or systems test data as
available.

e Final approved flight termination system must ensure that flight can and would be
effectively terminated in a fail safe manner and would ensure that the vehicle does
not present danger to personnel, public, property or a sensitive facility in the event
of an abort.
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42-23.

42-24.

42-25.

42-26.

e Avoidance of overflight of sensitive facilities such as the weapons storage area on
Malmstrom and the chemical/biological warfare laboratories on Dugway.

e Update of risk assessments flight-to-flight with actual test flight data

e Emergency response plans prepared in advance of first flight with input from
potentiallyaffected agencies and approved by the AFFTC Chief of Safety and
landing site safety offices.

e Special emergency response precautions, training, and/or equipment included in
emergency response plan(s) and provided by Lockheed Martin.

o Agreement with FAA to be formalized to provide for consultation in safety
planning, real time communication with Air Route Traffic Control Centers during
flight operations, and issuance of appropriate NOTAMs in the event of an
emergency.

Section 5.2 has been replaced with the more detailed mitigation listed above.

Comment noted. Therefore, emergency plans will be coordinated with the FAA and
other appropriate agencies. There are no plans to obtain Special Use Airspace due to X-
33 aborts or emergencies. If the vehicle were to break up, emergency procedures as
described in Section 4.3 of the Final EIS would be put into effect in real time.

See response 42-3.

As stated in the Introduction to Appendix D, “we believe that the relative activity
levels presented will allow reasonable decisions to be made concerning the impacts to
commercial and general aviation activity along the X-33 flight tracks.” The data
presented in this appendix was not intended to provide the comprehensive level of
information stated in your comment. NASA recognizes that the level of detail indicated
in your questions are necessary to support final test planning and decisions. The data
was collected to recognize current aviation activities and determine potentially affected
FAA control centers and regional offices. NASA believes that the relative activity levels
presented would allow reasonable decisions to be made concerning the impacts to
commercial and general aviation along the X-33 flight tracks. If the X-33 Program
continues with launch and landing sites selected in the X-33’s Record of Decision, the
Program would immediately initiate an effort to prepare necessary FAA permit
applications and consult with FAA to determine final mitigations deemed necessary and
prudent to protect the public, property, and general aviation along the flight track(s) of
the X-33.

Please also refer to response 42-16 for guidance on the timing of National
Environmental Policy Act documents, e.g. an EIS, with respect to data availability.

Text modified in Appendix D, Section 4.7.5 to address comment.
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42-27.

42-28.

The “adequate margin of safety” referred to the additional airspace estimated to be
cleared that would facilitate monitoring this zone for unauthorized aircraft and safely
initiating flight termination procedures, if necessary. No precedent was available as a
guideline for this estimation. NASA recognizes that a substantial amount of data
evaluation and consultation would be required in order for the FAA to process a
temporary restricted airspace permit and develop acceptable permit requirements.

Tracking of the X-33 would be performed by the lead range at Edwards Air Force Base
and its support ranges (e.g., Nellis Air Force Base, Hill Air Force Base, etc.) along the
flight track. The Range Control Officers at Edwards would use a display showing the
X-33’s position as well as all air traffic both above and below 18,300 m (60,000 ft). The
air traffic information for the National Air Space below 18,300 m (60,000 ft) would
include data from the FAA Air Space Detection System. The FAA Air Traffic
representative as noted in Section 4.3 would monitor one of the Range Control
Officers’ monitors and use an open communications network with appropriate FAA
Air Traffic facilities along the flight track.

The Range would establish and maintain communication links to and from the X-33 for:
(1) the Range to track the X-33; (2) the AFFTC Chief of Safety or his/her designated
representative (one of the Range Safety Officers on duty) to command the X-33 via the
flight termination system in the event of an emergency; and (3) the Program’s
Operations Control Center to provide primary command and control of the X-33.
Although FAA Air Traffic would not be able to communicate directly with the X-33,
FAA would have real time tracking data and a communications network for National Air
Space below 18,300 m (60,000 ft) in the event of an emergency.

NASA recognizes the long lead time required to obtain Temporary Restricted Airspace
permits and establish Special Use Airspace and would proceed immediately to prepare
these applications, as necessary, following issuance of the Record of Decision for the
X-33 Program. Consultation with FAA officials concerning these issues has begun.

Thank you for your comments.
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Letter No. 43

808 MILLER STATE OF NEVADA JOHN P. COMEAUX
DEPARTMENT OF ADMINISTRATION
Capitol Complex
Carson City. Nevada 89710
Fax (702) 687-3983
(702) 687-4065
August 11, 1997

Dr. Rebecca C. McCaleb
NASA/Code AEQ1
Marshall Space Flight Space Center, AL 35812

Re: SAINYV # E1998-003 Project: DEIS — X-33 Advanced Technology
Demonstrator Vehicle Program

Dear Dr. McCaleb:
Thank you for the opportunity to review the above referenced project.

no comment. Your proposal is not in conflict with state plans, goals or objectives. If you have

|: The State Clearinghouse, as per Executive Order 12372, has processed the proposal and has
43-1
any questions, please contact me at (702) 687-6367.

Sincerely,

Julie Butler, Coordinator
Nevada State Clearinghouse/SPOC
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Response to Letter No. 43 - State of Nevada
Department of Administration

43-1. No comment from Nevada State Clearinghouse is acknowledged.

Thank you for the comments.
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Office of the Assistant Secretary

Letter No. 44

DEPARTMENT OF THE AIR FRORCE
WASHINGTON DC

22 AUG w7

SAFMIQ
1660 Air Force Pentagon
Washington, DC 20330-1660

Dr. Rebecea C. McCaleb

Natiunal Aeronautics and

Space Admiaistration (NASA)

Director, Environmental Engineering
and Managemcat Office

Marshall Space Ilight Center, AL 35812

Dear De. McCaleb

We gppreciatc the opportunity o provide comments on the X-33 Advanced ‘I'cchnology
PDemonstrator Draf Envirouncatal Impact Statcment (DLIS). Attached ace our review
comments as well us those of the Army and Navy. We have also sent these via electronic mail.

The 1995 Delense Baxe Realignment and Closure Commission’s recommeondations
required the Air l'orce to ccasc aclive runway opcrations at Malinstroim. Ihe Mulmstrom ninway
officially closed on 31 Dee 96. Prescatly, no long-terin or recnering meintenance is being
conducted on the former unway and nonc is planncd betweeiy now and its pussible use by NASA
in 1999, Any futurc usc of the nuinway will require Scerctary of the Air Farce approval ax well as
user funding to rcturn the runway to a usable landing sucface.

Our major points of concem include ground/wecapon safety issues and the need to better
definc the existing cnvironment. We strongly recommend NASA complote a rovised risk
assessment st the conclusion of each phase of program development. We also recomumcnd an
X-13 memoranduwm of agreement between your office and each of the three militacy services.

We would like to remain cngaged in this eovironmentil analysis and look forward o
future coordination with your office.

Ciniden Loyucy, Boundless Future. Your Netlon's Aer Force
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[f you have any qucstions plcase cull Ms. Patty Vaught| AF/ILEV, (703) 695-8942. My
point of contact is Ms. Jean Reynolds, (703) 693-7706.

Sincerely
/ 9.
'I‘ER/;)Z. YO

Acting, Deputy Assistant Secretacy
of the Aur Force

(Environnient, Safcty and
Occupatjonal Health)

Attachment:
As stated

ce:
SAF/MIL
SAL/SXP
AFXOR
AFSC/SEW
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Section

Comment

44-1.

General

This is the first unmanned reusable space launch vehicle to be flown
over and landed at populated locations. Please ensure appropriate
safety steps are developed and then followed.

44-2.

General

It is proposed that this vehicle has a predicted reliability one order of
magnitude greater than comparable launch vehicles. We strongly
recommend a revised risk assessment be accomplished at the
conclusion of each phase of development. Please submit additional
risk assessments to HQ USAF/ILEVP (Headquarters, United States Air
Force, Environmental Planning Branch, Installations and Logistics)

44-3.

General

Please notify HQ USAF/ILEVP of safety review meetings and risk analysis
and assessments.

44-4.

General

Please include your plan of action on how you will pursue use of
Malmstrom AFB (Memorandum of Agreement). The Malmstrom AFB
flightline is closed, except for helicopter traffic. The Air Force Space
Command (HQ AFSPC) advises there is no control tower, no instrument
landing system and no on-going maintenance of the Malmstrom flight
line. They also advise that within 4-6 months there will be significant
deterioration of the flightline, and that the Air Force has no plans or
budget to operate an active runway at the base. Please note that NASA
will be required to fund any or all personnel and infrastructure
repairs/upgrades necessary to support the landing of the X-33 and 747.

44-5.

General

Please ensure the noise analysis is complete. Recommend an
appendix_explaining noise analysis in more detail be added.

44-6.

General

In several areas, it discusses the wide range of debris associated with
catastrophic failures, but it does not specifically address the impact if
close to an active installation. This needs to be addressed.

44-7.

General

Edwards Air Force Base already has an extensive existing infrastructure
and support services based on current mission operations which can be
utilized with little or no augmentation. As development of the X-33
continues, there will undoubtedly be changes in design and support
needs. The current infrastructure will need to be monitored to
determine if it remains compatible with the X-33.

44-8.

General

Edwards AFB currently routinely conducts test flights of experimental
aircraft and has comprehensive occupational and flight safety programs
and plans in place. These will need to be modified and updated
throughout the development of the X-33.

44-9.

General

The impacts from sonic booms and the X-33 liftoff need to be monitored
and possible financial claims should be expected due to possible
window/glass damage.

44-10.

General

All criteria pollutants need to be addressed in EIS other than those
covered in the conformity requirement. Please determine if significant
impacts to the state implementation plan (SIP) occur

44-11.

General

Title 10, United States Code, Section 2692, states “the Secretary of
Defense may not permit the use of an installation of the Department of
Defense for the storage or disposal of any material that is a toxic or
hazardous material and that is not owned by the Department of
Defense”.  According to DoD Directive 6050.8, the Assistant Secretary
of Defense may grant an exception where “essential” and where such
assistance does not compete with private enterprise. The AFFTC
Commander may initiate the waiver process.
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44-12.

General

In the executive summary, please convey what are the preferred
alternatives for the launch site, and the short/long term landing sites.
Also include the number of yearly launching and landing numbers and
the schedule.

44-13.

General

Recommend the document address whether the severe cold weather
conditions at Malmstrom could adversely impact the selection of the
installation as a landing site.

44-14.

General

Please ensure the risks and restrictions of the X-33 in regards to the
Malmstrom Weapons Storage Area (WSA) are addressed and included in
the EIS. Please expand the risk assessment to include the WSA area.
The current WSA overflight restrictions will apply to the X-33 also.

44-15.

General

The alternative landing location of Great Falls airport is not discussed.
Explain why it was eliminated

44-16.

General

References to Larson AFB should indicate its current status (closed).
Suggest inserting the word “former” where applicable.

44-17.

General

Since the Malmstrom airfield has closed, their crash and rescue
vehicles and assets have been reassigned. NASA should be prepared to
provide all necessary crash and rescue assets required to support their
landings of the X-33 and the 747..

44-18.

General

From MAFB General Plan, “The 11,500 foot runway is too short to allow
fully loaded KC-135R aircraft to take off on hot days when pressure
altitudes are reduced.” Please include these requirements to the
Boeing 747/X-33 piggyback operations, if they apply.

44-19.

General

a. Should the X-33 program be located at MAFB, NASA and the AF
must continue to work closely together with the City of Great Falis as
they have with the AICUZ program to ensure future land use proximate
to the Base is compatible with the proposed mission.

44-20.

General

Please ensure any evacuation procedures are included in this plan.
(Alike programs at Cape Canaveral AS and Vandenberg AFB during
launch windows.)

44-21.

General

The document indicates that risk projections specific to final descent
and landing of the X-33 are not available. When the program matures
and a final risk corridor is determined, please forward this information to
Headquarters US Space Command Environmental Planning (HQ
AFSPC/CEV). Malmstrom will need this information to update their
Future Land Use Plan. Long term considerations might include
designation/ development of a safe observation area for the general
public to view landings of the X-33.

44-22.

General

Please include a test flight calendar in the EIS to ensure flights aren’t
impacted by the current BRAC laws.

44-23.

Figure ES-7,
ES-11

Recommend using a Boeing 747 for comparison since it will be used as
an integral part of the X-33 mission. Information on the 747 would be
used to determine support requirements and impacts.

44-24.

ES.2.1.5,
ES16, para
1, line 8

Please include the X-33 flight plans in respect to the city of Great Falls,
populated areas of Malmstrom and the Weapon Storage Area.
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44-25. | ES.2.1.5, Please ensure contingency plans for abort are addressed in regards to
ES-16, civil air safety and ground safety.
parad, line
1-2
44-26. | ES 4.3, ES Please ensure all flight corridor size and pattern are established and
32, para 7-8 | coordinated with the Great Falls International Airport.
44-27. | ES 45, Provide mitigation for transportation at Malmstrom AFB. Highway 89 at
42413, & | the south end of the runway may require closure for safety or spectator
5-5, ES 34, crowd control.
4-109 5-6
44-28. ES-21 Confirm, rather than “assume” that Silurian Dry Lake is a wetland and a
ES-36 Section 404 permit will be required.
44-29. ES-22, 5" | Last paragraph on Page 2-25, Section 2.2.2.2 should be added to the
para. end of Section ES.3.4 as the last paragraph.
44-30. ES-23, 2- Please clarify the description of Malmstrom AFB and the flightline
27/28 situation. Please show the current conditions of Malmstrom on 2.2.3,
2-39/40 pages 2-27/28, and especially the flightline. There is no control tower,
3-95 no instrument landing system, and no on-going maintenance of the
Malmstrom flightline. Similarly, Table 2-9 on pages 2-39/40 indicates
no modification to infrastructure at Malmstrom would be required, that
existing systems can accommodate the X-33 program needs, and that
the base is considered to support similar activities. Given the current
operational status and condition of the flightline at Malmstrom, that
information is incorrect. Likewise, the description of conditions at
Malmstrom at 3.2.4.1, page 3-95 is similarly deficient. Also, all
navigational aids have been removed and snow removal operations
have ceased.
44-31. ES-23, 3.5, | Recommend the executive summary address if explosive safety quantity
1** para. And| distance waivers would be required for the X-33 to utilize Malmstrom.
Page 3-112,| The health and safety findings on 4-103 need to be verified.
2d para. &
page 4-103,
section
4.2.4.11.
44-32. | 1.4.3, 19 Table B-2 of Appendix B: Amend this section to delete the reference to
individual military installations, or indicate which installations did meet
with NASA in Table B-2.
44-33. | 2-9, 2" para.| Indicate that the OCC will be located at Building 9800. It is not shown
1% line on Figure 2-7. It is stated on page 4-2 that the OCC will be in Buildings
3-7, 2" para.,| 9800 and 9804 at the Phillips Laboratory. A sentence should be added
1% line here to clarify this issue.
3-8
44-34. | 2-9, 3° para.,| The office and storage space locations in the vicinity of the launch site
lines 1-2 should be identified. It is not shown on Figure 2-7 on page 2-8.
44-35. 2-10, 1% | The paragraph states that the facilities are not “critical action” facilities
para., 5" line| under the Floodplain Management EQ. Define what “critical action”
facilities are and how they affect requirements under Floodplain
Management legislation.
44-36. 2-10, 4" | This is the first mention of methane. State how methane is to be used.
para., 2" line
44-37. 2-12, 1 The X-33 will be transported overland within the confines of Edwards
para., 1% line| AFB.
2-19, 1*

para., 1* line
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44-38.

2-12, 2"
para., 1% line,
3" para., 8"
line

Change “The J-2S aerospike engines must be static tested”, to “will be
static tested”. Also, change “J-25 engines” to “J-2S engines”

44-39.

2-16, Last
para.

Consider referencing the excellent national safety record for overland
transportation of Liquid Hydrogen.

44-40.

2-16, Table
2-3, lines 24

Consider replacing GO2 with the more common usage of GOX. GH2
and GO2 (GOX) are not defined in the Abbreviations and Acronyms or
explained in the text following Table 2-3. In general, the text, figure
and tables referring to propellants and gases used in the program should
be checked for consistency, and for definition of abbreviations and
explanation of uses.

44-41.

2-17, Last
para., 2" to
last line

The Air Force Flight Test Center needs to be added to the list of
participating government organizations operating under task
agreements. Phillips Lab should be eliminated from the list as they
have no task agreements with the X-33 program. They are working as
agents for the Air Force Flight Test Center.

44-42.

2-19, 1
para., 8" line

The project description should discuss widening the curve at the

intersection of Lancaster Boulevard and Avenue B (connecting to
Mercury Boulevard) to permit towing of the X-33 along Lancaster
Boulevard to the site.

44-43.

2223, 2-27

Airfield noted as closed. Needs elaboration of measures necessary to
reopen.

44-44.

2-26, Fig 2-13

In legend change “potentially unexploded ordnance” to “potential
unexploded ordnance”.

44-45,

Page 2-28.

Recommend this section address the current USAF use of Moses Lake.

44-46.

2-35, 4"
para., 2" line

The analysis in chapter 4 does not clearly explain why this site is the
lowest risk from launch and powered flight.

44-47.

2-36, 4™
para., 3“ line

Revise to state the “project would produce a positive impact on the
local economy”.

44-48.

2-37, 12"
para., 5" line

Add that State Highway 127 is the primary access to Death Valley
National Park.

44-49.

3.2.4.1, 3-95

Runway- for equal comparison provide information similar to that
developed for Grant County Airport. Specifically, include data on
runway characteristics, and the significant lack of runway lighting and
navigational aids.

(Substantive)

44-50.

3.2.4.14, 3-
112

Transportation- provide a map showing Great Falls highways, since
“Great Falls is the transportation hub of the region.” Map and
description of highways was provided for Grant Lake Airport- i.e. divided
4 lane highway.

Proximity of the highway to the runway may be critical for spectators,
safety evacuation, emergency response planning.

44-51.

3.2.4.14, 3-
112

Transportation is heaviest during early week day mornings. Recommend
operations are scheduled considering traffic flow.

44-52.

3.24.16, 3-
113

Land use- Discuss the land use near the runway, similar to Grant Lake.
Child development center within 1 mile, bulk fuel, hangars, helicopter
operations, WSA, etc.

44-53.

3-3, 5" para.,
4" line

The proposed project description for the Haystack Butte site does not
include sewer lines or explain how effluent will be disposed.
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44-54.

3-51, 17
para., lines 2-
6

3.2.1.9 Cultural Resources.

Delete the first paragraph and add the following paragraphs:

“In 1995, a geomorphological study was conducted, which included an
archaeological investigation. This survey of approximately 5,140 ha
(12,700 ac) resulted in the recordation of 92 archaeological sites.
These sites are comprised of 79 prehistoric sites, 9 historic sites, and 4
sites containing both prehistoric and historic components. None of
these sites are on or adjacent to the lakebed, which has been proposed
as an alternate landing site for the X-33 during flight testing.”

A survey of 1,740 ha (4,300 ac) was completed in late 1995, and a
survey of an additional 16,188 ha (40,000 ac) was conducted in January
1996 (BLM 1996). Add the results of this survey if known.

44-55.

3.24.12 and
42411, 3-

112 and 4-
103

Please define “limited crash coverage available” to handle aircraft
crashes? Please ensure ali money and training for specialized fire
protection equipment and crews to handle possible crashes are provided
by NASA.

44-56.

3.24.1, 3-95

Section 3.2.4 needs to include Runway characteristics, runway lighting,
and navigational aid analysis similar to 3.2.5 for Grant County Airport,
Moses Lake, Washington.

{ 44-57.

3-112, 4-103

These pages note the risks associated with landing at Malmstrom due to
significant facilities in the vicinity of the runway. This needs to be
addressed fusther.

44-58.

4.2.4.11 Health and Safety says that at Malmstrom, there is a weapons
storage bunker 1000ft from the north end of the runway. 4.3 Flight
Safety states smallest potential debris field is approx. 4ha (10ac) if the
vehicle crashes nose down short of the runway. 4 ha = 2,065 by 2,065
feet. 3.2.4.1 Site Infrastructure says the runway orientation at
Malmstrom is 03/21 with most aircraft using 21. Thus, if the X-33 is
planning to use 21, then under the best of circumstances a crash could
result in a debris spread twice the distance needed to hit the weapons
storage bunker. Please clarify

44-59.

4.3 Flight
Safety, 4-127

Mitigation to air traffic discussion is incomplete and inadequate.
NOTAMs would not clear the hundreds of airways crossed by the longer
flight trajectories.

44-60.

4.3 Flight
Safety, 4-128

Discussion on aircraft performance is good but the statement “Jet aircraft
should be fully capable to clear the potentially affected airspace in the
event of X-33 failure” is inacurate. The flight trajectory to Malmstrom
crosses virtually hundreds of airways and the major airways to both the
LA basin and the San Francisco Bay area. It would be virtually
impossible to clear these airways. Also, the procedure of notifying
aircraft, aircrews determining if they are effected, then maneuvering to
avoid would not be possible. Large civilian aircraft would take two
minutes to make a 180 degree turn out of an effected area. Combined
with the notification time and the fact that many smali civil airplanes do
not even have radios would make it virtually impossible to clear an area
in the event of an anomaly.

44-61.

The Air Quality discussion at 4.1.4, pages 4-6, et seq., does not address
the impact, if any, of any increase in emissions which may occur as the
result of increased vehicle traffic at Edwards AFB from the proposed
action.

44-62.

pg. 4-6

Air Quality. Explain how conclusion was reached. Explain direct and
indirect sources, etc.

44-63.

4-6/7

Haystack Butte is located in an area designated as severe federal non-
attainment for ozone and moderate federal non-attainment for particular
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matter less than 10 microns in size. Space Port 2000 is located in an
area designated as a federal “serious” non-attainment for ozone.
Specifics are highlighted in Tables 4-2 and 4-3 at pages 4-6 and 4-7.
Studies done have indicated that maximum estimated emission levels
for ozone and particular matter are less than the de minimus regulatory
threshold levels. This would conform to the California State
Implementation Plan (SIP) but this would need to be carefully and
continuously monitored to ensure compliance with the SIP and prevent
further degradation of ambient air quality.

44-64.

4—9, 2™
para.

Clarify the period of time that all aircraft would have to be diverted from
a 6-7 mile area around the X-33 flight track.

44-65.

4-10, 2™
para., line 1

Add the following: “If the Spaceport 2000 site is selected as the launch
site, construction within this probable floodplain may result in flooding
out the launch site during an extremely heavy rainfall period.
Construction of the launch facilities would require coordination with the
U.S. Army Corps of Engineers to determine the need for any permits, or
other Federal or State requirements (prior to the beginning of
construction activities).

44-66.

4-11, paras.
2-5

This section should address potential impacts to the desert tortoise from
deluge water release.

44-67.

4-13, Sect.
4.1.11, 4-51,
Sect 4.1.13

The current X-33 Draft EIS document does not adequately address the
potential environmental or safety impacts resulting from the large
populations of spectators which can be anticipated in the launch and
landing areas. Considering the huge numbers of people who have
typically come to witness major aviation related events in the local area
and throughout the country (Shuttle launch/landings, air shows, etc.) It is
reasonable to assume that the launch of the X-33 will attract equal if not
greater numbers. It should be noted that none of the risk calculations
contained in this document account for this increased population. From
an environmental standpoint this could be catastrophic as the proposed
launch and landing areas are within or in close proximity to sensitive
areas and species. The safety implications of this scenario are even
more critical from a programmatic standpoint as excessive numbers of
people in critical safety areas could result in launch
delays/cancellations and program slips.

44-68.

4-16, para. 6,
line 1

Identify the potential hazards associated with propellants during fueling,
storage, transportation and purging, and with the use of other gases
associated with the project.

44-69.

4-16, para. 6,
line 9

The main body of the document should address the hazards to base
personnel and the general populous from a catastrophic inflight breakup
of the X-33.

44-70.

ES, 2.1.3
ES-15, 3,
9-12

“In addition, coordination with and approval by landing site safety
organizations and installation authorities would be required for use of
their respective facilities.” Coordination and approval with HQ USAF and
HQ AFSPC must be obtained for use of Malmstrom AFB.

44-71.

4-21, para. 1

Should address noise levels at the Space Port 2000 facility and how
this may affect other facilities or operations at South Base, not just
residents living on Base as per line 2, paragraph 1 of page 4-22.

44-72.

4-21, 4-34,
5-1

The comment in 4.1.12, page 4-21, that “A small on-base residential
area south of the Edwards main runway could be exposed to levels up to
105 dB which has a very low probability of potentially causing some
damage in the form of a cracked window”. Please address the quantity -
will it be one window or will all of the windows in the residential crack?
What about fragile personal property of the residents, such as fine
crystal, etc.? Also, this statement appears to be inconsistent with that on
page 4-34, which states that same residential area could be exposed to
noise levels up to 105 dB, “which could potentially cause some
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structural damage.” (emphasis added) This statement implies that walls
and/or foundations might crack. The Mitigation, Monitoring and
Permitting section (5.0, page 5-1, et seq.) makes no mention of what, if
anything, can or will be done to mitigate such damage.

44-73. | 4.2.4.13, 4- | Disagree that “no roadway impact is expected.” Address transportation
109, para 1, | and parking impacts of spectators. Also address any possible road
line 5 closures, on and off-base for the Landing Safety Plan. (Critical)
44-74. 4-125, para. | This section refers the reader to Appendix G for information on risk and
1, 