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DISCLAIMER

_ The calculations contained in this document were developed by Bechtel SAIC Company, LLC
(BSC) and are intended solely for the use of BSC in its work for the Yucca Mountain Project.
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1. PURPOSE

The preclosure safety analysis for the monitored geologic repository at Yucca Mountain must
consider the hazard that aircraft may pose to surface structures. Relevant surface structures are
located beneath the restricted airspace of the Nevada Test Site (NTS) on the eastern slope of
Yucca Mountain, near the North Portal (Figure 1). The North Portal is located several miles
from the Nevada Test and Training Range (NTTR), which is used extensively by the U.S. Air
Force (USAF) for training and test flights (Figure 1). The NTS airspace, which is controlled by
the U.S. Department of Energy (DOE) for NTS activities, is not part of the NTTR. Agreements
with the DOE allow USAF aircraft specific use of the airspace above the NTS (Reference 2.2.1
[DIRS 103472], Section 3.1.1 and Appendix A, Section 2.1; and Reference 2.2.2 [DIRS
157987], Sections 1.26 through 1.29). Commercial, military, and general aviation aircraft fly
within several miles to the southwest of the repository site in the Beatty Corridor, which is a
broad air corridor that runs approximately parallel to U.S. Highway 95 and the Nevada-
California border (Figure 2). These aircraft and other aircraft operations are identified and
described in Identification of Aircraft Hazards (Reference 2.2.3, Sections 6 and 8).

The purpose of this analysis is to estimate crash frequencies for aircraft hazards identified for
detailed analysis in Identification of Aircraft Hazards (Reference 2.2.3, Section 8).- Reference
2.2.3, Section 8, also identifies a potential hazard associated with electronic jamming, which will .
be addressed in this analysis. This analysis will address only the repository and not the
transportation routes to the site. The analysis is intended to provide the basis for: :

e Categorizing event sequences related to aircraft hazards
e Identifying design or operational requirements related to aircraft hazards.
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2.3 DESIGN CONSTRAINTS

None

2.4 DESIGN OUTPUTS

This calculation will be used as input for other calculations.
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3. ASSUMPTIONS

3.1 ASSUMPTIONS REQUIRING VERIFICATION

No assumption in this analysis requires verification.

3.2 ASSUMPTIONS NOT REQUIRING VERIFICATION

3.2.1.

3.2.2.

3.23.

Crash-Impact Points Uniformly Distributed Beneath the Flight-Restricted Airspace

Assumption: The distribution of crash-impact points for crashes that originate above the
flight-restricted airspace (Section 4.3.2) is assumed uniform throughout the circular area
beneath the airspace.

Rationale: Random variations in the distance traveled by aircraft, after initiation of a
malfunction causing a crash, introduce randomness in the pattern of crashes on the
ground. In addition, flight paths will be distributed throughout the area above the flight-
restricted airspace (Assumption 3.2.4).

Flight Paths On the Beatty Corridor Approximately Straight and Parallel Near
Yucca Mountain

Assumption: Flight paths are considered straight lines parallel to the edge of the flight
corridor for the derivation in Section 4.3.1.

Rationale: The Beatty Corridor is defined in Assumption 3.2.8. The graphical displays
of flight paths (Attachment I, Figure I-1) shows that, with respect to the relative sizes of
the relevant surface structures (Sections 3.2.7 and 6.1.2) the assumption is reasonable in
that the flights are approximately straight and parallel with respect to the boundary line
between R-4808S and R-4808N (Figure 2). Any slight change in direction has no affect

on the assumption and the analysis.

Flight Paths On the Beatty Corridor Uniformly Distributed Near Yucca Mountain

Assumption: Flight paths are uniformly distributed across the width of the Beatty
Corridor for the derivation in Section 4.3.1.

Rationale: The Beatty Corridor is defined in Assumption 3.2.8. The radar tracks
provided by the U.S. Federal Aviation Administration (FAA) (Attachment I, Figure I-1)
show that flight paths are concentrated toward the center and away from the edges of the
corridor. In this situation, the assumption is conservative because it exaggerates the
flight density close to the facility. Although the flight density does not drop immediately
to zero at the boundary of the Shoshone military operations area (MOA), defining the
aviation corridor more narrowly with its southwestern edge at the Shoshone MOA
exaggerates the crash rate density in the corridor and is therefore conservative.
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3.2.4.

3.2.5.

3.2.6.

3.2.7.

Uniform Distribution of Overflights of the Flight-Restricted Airspace

Assumption: Overflights of the flight-restricted  airspace are approximately uniformly
distributed across the radius of the airspace.

Rationale: This assumption 1s s consistent with recent historical observations as recorded
in Attachment I1.

Altitude of Flights Over the Flight-Restricted Airspace

Assumption: Overflights of flight-restricted airspace are assumed to conservatively be at
14,000 ft mean sea level (MSL), which is 10,000 ft above ground level (AGL).

Rationale: Due to the ceiling of the flight-restricted airspace, the altitude of aircraft is at
least 14,000 ft MSL (Assumption 3.3.1). Elevations of the repository surface facilities
are below 4,000 ft MSL (Reference 2.2.4). Therefore, the ceiling of the flight-restricted

~ airspace is at least 10,000 ft above the repository surface facilities. In section 4.3.2 where

this assumption is used, assuming the lowest allowable altitude for overflights results in
the quickest descent to the ground in case of a crash, and thus is conservative. Reference
2.2.4 is used .in this assumption for relative surface elevation and in Assumptions 3.2.6
and 3.2.7 for location and number of structures. Because this information is used in
assumptions, the use of this reference is appropriate. :

Maximum Dimension of the Site

_ \ : .
Assumption: The radius of the smallest circle approximately centered on the North
Portal and that encompasses the surface facilities where radioactive waste could be
located is 1.0 mi.

Rationale: This is a modeling assumption used in Sections 4.3.2 and 4.3.3 to
conservatively approximate the distance an aircraft would have to travel from the onset of
the flight-restricted airspace to reach a surface facility. Reference 2.2.4 shows the layout
of the site. The truck staging area is the southern most area where waste can be present.
The plant grid coordinates for the North Portal are given in Reference 2.2.4 and can be
estimated for the truck staging area. Reference 2.2.5 gives the plant grid coordinates for
the northern most aging pad. Using these coordinates, the radius of the circle that
encompasses all areas where waste is located is 0.9 miles. For conservatism, the radius is
increased to one mile.

Relevant Surface Structures

Assumption: Relevant structures and areas of the surface facilities are given in Table 1.
The included structures and areas are assumed to be in continuous use and at full capacity
for waste transfer, staging, or aging throughout ‘the emplacement period of 50 years
(Assumption 3.3.4).

Rationale: Table 1 identifies the structures and areas used for spent nuclear fuel and
high-level waste management. DOE Standard, Accident Analysis for Aircraft Crash into
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Hazardous Facilities (Reference 2.2.6 [DIRS 101810], p. 19) states that a determination
is made whether a facility contains sufficient inventory of hazardous radioactive material
to pose a potential hazard. Using this criterion, the Low Level Waste Handling building
has not been included in the relevant structures due to its very limited impact to potential
offsite dose consequences. Section 6.1.4.5 of Reference 2.2.7 compares the source term
from a fire event involving 100 low level waste drums with the source term from a
seismic event. The source term from the seismic event is at least 10,000 times larger than
the low-level waste fire event release source term. The resultant offsite public dose from
the seismic event is 27 mrem (Reference 2.2.7, Table E-8). Thus, the resultant dose from
the fire event involving 100 low level waste drums would be less than 0.0027 mrem.
Even if an aircraft crash involved 100 times the low level waste inventory assumed in the
analyzed low-level waste fire, the resultant dose at the site boundary would be less than
0.27 mrem. When this is compared to the performance objective of 15 mrem/yr for an
offsite member of the public (Reference 2.2.8 [DIRS 180319], Paragraph 63.204), the
Low Level Waste Handling building can be reasonably excluded from the list of relevant
structures.

The surface facilities will be constructed in phases, thus some structures, such as the Wet
Handling Facility, the Receipt Facility, the second and third Canister Receipt and Closure
Facilities, and the second Aging Pad will not be operational during the initial part of the
emplacement period (Reference 2.2.9, Section 2.2.1.10). The aging pads, even if fully
available over the entire emplacement period, will take years to be filled and emptied. In.
Attachment V ‘where this assumption is used, calculating the effective target area of the
relevant structures. by assuming that all structures and areas are at full capacity for the full
surface operational period results in conservatively large effective target areas.

Table 1. Relevant Surface Structures

Building, Structure, or Area® Quantity
Initial Handling Facility (IHF) . 1
Canister Receipt and Closure Facility (CRCF)
Receipt Facility (RF)
Wet Handling Facility (WHF)
| Aging Pad 17P
| Aging Pad 17R
Rail Car Staging Area (not a building)
Truck Staging Area (not a building)
Loaded site transporters (not buildings)”

N =[] |w

NOTES:  ? Numbers of structures, except aging pads (Reference 2.2.4).; Aging Pads
(References 2.2.10 and 2.2.5).

®No estimate is available for the expected number of transporters in
operation at any given time. Having two transporters in use at all times is
considered to be conservative. Due to the size of the transporters as
compared to the other areas and buildings, the overall effective target area
is not sensitive to the precise number of the site transporters (See Section
6.1.2 for dimensions).
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3.2.8.

3.2.9.

Definition of the Beatty Corridor

Assumption: The Beatty Corridor is defined to be a 26-mile wide band, with edges
parallel to the Nevada-California border, passing between the edge of Shoshone MOA
and passing within 5 mi of the North Portal at its closest. (Figure 2)

Rationale: The entire corridor between the R-2508 complex and the NTTR is used as a
flight corridor (Figure 2) (Reference 2.2.11 [DIRS 158250]). Near Yucca Mountain, the
width of the corridor is approximately 26 miles, measured as the closest distance between
the Shoshone MOA to R-4808N (Reference 2.2.12 [DIRS 158638]). If the edge of the
Beatty Corridor is defined to follow the border between R-4808S and R-4808N, and then
angle slightly northward in a straight line to southernmost corner of EC South, then the
closest distance to the North Portal at Yucca Mountain is about five miles (Figure 2)
(Reference 2.2.12 [DIRS 158638], and Reference 2.2.13 [DIRS 149831]). The radar
tracks for a typical day (Attachment I, Figure I-1) show that the northern half of R-4808S
is infrequently used (Reference 2.2.14 [DIRS 177034]). Therefore the effective edge of
the corridor is actually farther than 5 mi from the North Portal. A more realistic distance
is about eight miles rather than five miles. - This assumption is aimed at providing a
simplifying modeling of the hazards posed to surface facilities by aircraft flying in the
Beatty Corridor. This modeling is conservative because it assumes a distance between

| the edge of the Beatty Corridor and the North Portal shorter than in reality.

Assumed Frequency of Flights in the Beatty Corridor Under 10,000 ft

Assumption: The frequency of flights below 10,000 ft MSL in the Beatty Corridor is less
than 10,000 per year. Flights below 10,000 ft MSL are assumed to be general aviation
piston-engine aircraft.

Rationale: Radar coverage in the Beatty Corridor below 10,000 ft MSL is not reliable
(Reference 2.2.15 [DIRS 160817]). Piston-engine aircraft are more likely than other
aircraft to fly at low altitudes. Assumption 3.2.10 discusses the estimated flight
frequency in the Beatty Corridor. The estimated frequency is five times the estimated
2005 annual count based on the average seven-day count. For the general aviation
piston-engine flights, the estimated frequency was further augmented by an additional
10,000 flights per year to account for flights that occur below 10,000 ft MSL where the
radar coverage is not reliable. The calculated crash frequency due to piston-engine
general aviation aircraft, including the additional flights, is 1.36 x 10~ y™' (Section
6.5.1.3 and p. V-6), which is a small fraction of the frequency threshold 2 x 107 y™
(Section 6.3). Therefore, the conclusions of -this calCulation are insensitive to the
assumed frequency of flights below 10,000 ft MSL. Even so, the assumed frequency is
likely to be conservative for the following reasons. ' The assumed flight frequency: is
equivalent to more than one flight every hour, 24 hours per day, 365 days per year.
Flights below 10,000 ft MSL are less than 7,000 ft AGL, given a valley elevation of

. about 3,000 ft at the foot of Yucca Mountain (Reference 2.2.12 [DIRS 158638]) and are

easily seen from the ground. Such flight activity would be noticed; yet, the area is not

known for frequent low-altitude flights (Reference 2.2.3, Section 6.9).
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3.2.10. Beatty Corridor Flight Frequency

Assumption: Estimated annual air-traffic counts in the Beatty Corridor (Table 2) are
based on the average seven-day count from a 2005 FAA traffic count augmented by a
factor of five and rounded up to the nearest 100 to accommodate traffic growth and
uncertainty associated with data processing. The estimated annual counts (Table 2) are
used in Attachment V to determine the annual crash frequency associated with flights

through the Beatty Corridor.

Table 2. Estimates of Annual Traffic Counts for the Beatty Corridor

Estimated .
2005 Annual Estimated Annual Counts
Average Seven- Count Used in Crash Frequency
Aircraft Type Day Count (52 weeks) Calculation®
Small Military 55 2,860 14,300
Large Military 42 2,184 11,000
General Aviation Piston-Engine 64.5 3,354 26,800b
General Aviation Turboprop 342 17,784 89,000
General Aviation Turbojet 219.5 11,414 57,100
Air Taxi (14 CFR Part 135 [DIRS 168507]) 214 11,128 55,700 -
Air Carrier (14 CFR Part 121 [DIRS 168506]) 1,748.5 90,922 454,700
Total Annual Flights 708,600

NOTES: ®Estimated annual counts are five times the estimated 2005 annual counts found in Table 3, rounded up to the

nearest 100.
® The general aviation piston-engine count is five times the estimated-2005 annual counts, rounded up to the nearest
100, and increased by 10,000 per year (Assumption 3.2.9).

Rationale: Records of flights through the Beatty Corridor, in the form of tabular and
graphical information, (Table 3), were tracked and provided by the FAA in 2005
(Reference 2.2.14 [DIRS 177034] and Reference 2.2.16 [DIRS 177035]). These data are
further discussed in AttachmentI. The tabular information consists of records of each
flight tracked during two weeks in 2005, including aircraft information such as type,
engine, weight class, as well as whether the flight was general aviation, air carrier (14
CFR Part 121, Reference 2.2.17 [DIRS 168506)), air taxi (14 CFR Part 135, Reference
2.2.18 [DIRS 168507]), or military, and the origin and destination of the flight.
Attachment I explains how the FAA data were processed and displays an example of
flights for one day, on a background of the airspace divisions of the NTTR and the R-
2508 Range complex.
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Table 3. Aircraft Counts On the Beatty Corridor From Two Weeks In 2005

Seven-Day Count Average |Estimated 2005
Beginning Date Seven-Day | Annual Count
' Count (52 weeks)
Aircraft Type 6/1/2005 | 12/1/2005 ‘
Small Military 38 72 55 2,860
Large Military  ~ 45 39 42 2,184
General Aviation Piston-Engine - 83 46 64.5 3,354
General Aviation Turboprop 361 323 342 17,784
General Aviation Turbojet 197 242 219.5 11,414
Air taxi (14 CFR Part 135) ' 201 227 214 11,128
Air carrier (14 CFR Part 121) 1,769 1,728 1,748.5 90,922
Sum ) ) 2,694 2,677 2,685.5 139,646

SOURCES: Reference 2.2.14 [DIRS 177034] and Reference 2.2.16 [DIRS 177035].

To account for growth and for uncertainties associated with tracking, recording,
analyzing and extrapolating the data, the estimated 2005 annual count from Table 3 was
augmented by a factor of five (400% increase) and rounded up to the nearest 100. The
data is reported in Table 2 as the estimated 2005 annual count used in the crash frequency
calculation.

The FAA also provided one week of Beatty Corridor traffic data for every month in 2006
(Reference 2.2.19 [DIRS 181667]). To show that two weeks of data is sufficient for

- estimating annual traffic count, the 2006 FAA data was processed using the same method
described above to estimate the Beatty Corridor annual count used in the analysis (five
times the estimated annual count rounded to 100). Table 4 compares the 2006 weekly
average and the estimated annual count, increased by a factor of 5, for two weeks of data,
using the same months as provided in 2005, with one-week of data from every month.
The total estimated annual count for the frequency analysis, using one week of data from
every month, only increased 3.4%. However, note that if the annual counts used in the
analysis (Table 2) were updated using the 2006 two weeks of data from June and
December, the total counts would have decreased (708,600 from Table 2 versus 687,000
from Table 4). If the annual counts used in the analysis (Table 2) were updated using the
2006 twelve weeks of data, the total counts would have increased only 0.3% (708,600
from Table 2 versus 710,500 from Table 4). Using both sets of the 2006 data in the
frequency calculation, the overall crash frequency would be 5.9 x 107 y! using two
weeks of 2006 data and 5.9 x 107 y™' using twelve weeks of 2006 data, which is the same
as the analysis results using the 2005 data (Section 7). Thus, using two weeks of data
results in approximately the same crash frequency. If this analysis is updated in the
future, two weeks of data is sufficient. -
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Table 4. Aircraft Counts On the Beatty Corridor In 2006
Estimated
Annual Count| Percent
Estimated For Difference
Average Seven-| Annual Count Average Frequency Between
Day Count For Frequency | Seven-Day Analysis Estimated
Using Two | Analysis Using | Count Using |Using Twelve Annual
Aircraft Type Weeks Two Weeks® | Twelve Weeks Weeks® Counts
Small Military ' 50.5 13,200 " 511 13,300 0.8
Large Military 38.0 9,800 33.9 8,900 -10.1
General Aviation Piston-Engine 47.5 22,400° 67.2 27,500° 22.8
General Aviation Turboprop 276.0 71,800 285.1 74,200 3.3
General Aviation Turbojet* 218.0 56,700 240.6 62,600 10.4
Air taxi (14 CFR Part 135) 201.5 52,400 - 220.2 57,300 9.4
Air carrier (14 CFR Part 121) 1,7715 460,600 1,794.8 466,700 1.3
Sum 2,603 687,000 2,692.8 710,500 34
SOURCES: Reference 2.2.19 [DIRS 181667]
NOTES: ® Estimated annual counts are five times the average seven-day count based on either two weeks of data or

twelve weeks of data, rounded up to the nearest 100.

® The general aviation piston-engine count is five times the estimated 2006 annual counts rounded up to the
nearest 100, and increased by 10,000 per year (Assumption 3.2.9).

As stated earlier, to account for growth and for uncertainties associated with processing
the flight data, the estimated annual count is multiplied by five and rounded up to the
nearest 100, which represents an increase of 400%. This increase also can be expressed
as an increase of 2.5% every year compounded for 65 years. To show that this increase is

sufficient to account for growth, the Beatty Corridor flight data for the years 2002, 2005
and 2006 are compared. Table 5 shows the flight counts for these years and the percent
growth in the total flights from 2002. The percent growth from 2002 to 2005 is 3.9%
while the percent growth from 2002 to 2006 is 2.1%. Therefore, increasing the estimated
2005 Beatty Corridor annual flight counts by 2.5% every year compounded for 65 years,
which is equivalent to a 400% increase, reasonably represents the growth in the Beatty
Corridor flights.

Table 5. Flight Counts On the Beatty Corridor for Various Years

2002° 2005° 2006°
Average, Seven-Day Count of all
Aircraft Types 2,394.5 2,685.5 2,603.0
IAnnual Growth From 2002 to 2005 3.9%
IAnnual Growth From 2002 to 2006 2.1%
lAnnual Growth From 2005 to 2006 -3.1%

SOURCES: ®Reference 2.2.20 [DIRS 167725]

® Reference 2.2.14 [DIRS 177034] and Reference 2.2.16 [DIRS
177035).

© Reference 2.2.19 [DIRS 181667]
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McCarran International Airport in Las Vegas, Nevada, has the largest operations per year
of the airports in the vicinity of the repository (Reference 2.2.3, Table 6-4). Although the
Beatty Corridor is only one of about twelve flight corridors into McCarran, the history of
the landings at McCarran is evaluated to compare the flight history in the Beatty
Corridor. Table 6 shows the number of landings per year at McCarran International
Airport for the years 1996 through 2006, as well as the percent change from the previous
year, the overall percent growth from 1996, and the overall percent growth from 2002.

Table 6. McCarran International Airport Landing Statistics

1

: Change from | Annual Growth | Annual Growth
Landings | Previous Year‘ from 1996 from 2002
Year per Year (%) (%) (%)
1996 164,477 - - - -
1997 159,558 -3.0 -3.0 -
1998 164,715 3.2 0.1 -
1999 183,171 11.2 3.7 -
2000 196,583 7.3 46 -
2001 183,990 -6.4 23 -
2002 180,906 | -1.7. 1.6 -
2003 | 182,040 06 - 1.5 .. 06
2004 | 205,327 - 128 - 2.8 6.5
2005 | 222553 8.4 34 7.2
2006 228,690 2.8 34 6.0

Sources: - Reference 2.2.21 ([DIRS 175667], p. 6) for years 1996 to 2001; Reference
2.2.22 (IDIRS 175666], p. 3) for 2002; Reference 2.2.23 ([DIRS 175665], p. 3)
for 2003; Reference 2.2.24 ([DIRS-175664), p.3) for 2004; Reference 2.2.25
([DIRS 181832], p. 3) for 2005; and Reference 2.2.26 ([DIRS 181801], p. 3)
for 2006.

As seen in Table 6, the number of landings fluctuates from year to year, but McCarran
airport has shown an overall growth in landings of 3.4% since 1996 and 6.0% since 2002.
Although McCarran has shown a 6.0% growth in landings since 2002 (Table 6), during
the same time frame of 2002 to 2006, the Beatty Corridor has only shown a 2.1% growth
in the number of flights (Table 5).

The Beatty Corridor flight data provided by the FAA also gives the destination and origin
of the flights. In 2002, 28% of the flights in the Beatty Corridor reported in Reference
2.2.20 [DIRS 167725] landed at McCarran International Airport, and in 2006, 32% of the
- Beatty Corridor flights landed at McCarran (Reference 2.2.19 [DIRS 181667]). Thisisa
14% increase, or a 3.4% growth rate, in the percentage of flights in the Beatty Corridor
with a destination at McCarran. Table 7 shows the average number of flights per month
in the Beatty Corridor with a McCarran destination and compares it to the actual landings
at McCarran for that month. The helicopter landings have been excluded since they are
not likely to originate from the Beatty Corridor. While the overall number of flights in
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the Beatty Corridor has show only a 2.1% growth since 2002 (Table 5), the percentage of

those flights that

go to McCarran has shown a 3.4% growth, as discussed earlier. In

addition, as can be seen from Table 7, the percent of the McCarran landings that have

- originated in the

Beatty Corridor has tracked consistently for the months compared.

Thus, the flights in the Beatty Corridor that are used in this analysis reasonably represents

future growth in

the Beatty Corridor and the current and future growth at McCarran

International Airport.

Table 7. McCarran Landing versus Flights in the Beatty Corridor

Percent of

McCarran

Beatty Corridor| Landings

McCarran Flights with | Originating

Total |Helicopter McCarran in Beatty

Month/Year| Landings® | Landings® | Difference| Destination® | Corridor
Aug/2002 15936 1445 14491 3138 22%
Nov/2002 14235 1348 12887 3224 25%
Jun/2005 18389 1544 16845 3491 21%
Dec/2005 18649 1410 17239 3711 22%
Jan/2006 18541 1439 17102 3680 22%
Feb/2006 17032 1367 15665 3476 22%
Mar/2008 19844 1810 18034 3729 21%
|Apr/2006 19274 1911 17363 3720 21%
May/2006 19560 1752 17808 3809 21%
Jun/2006 19123 1565 17558 3634 21%
Jul/2006 19722 1732 17990 3494 19%
lAug/2006 20119 1823 18296 3892 21%
Sep/2006 18651 1220 17431 3484 20%
Oct/2006 19223 1188 - 18035 4100 23%
Nov/2006 18792 1358 17434 3797 22%
Dec/2006 18809 1028 17781 3747 21%

Sources: ? Reference 2.2.22 ([DIRS 175666], p. 3) for 2002; References 2.2.25

([DIRS 181832] p. 3) and 2.2.27 ([DIRS 181888) pp. 2 and 3) for 2005; and
References 2.2.26 ([DIRS 181801] pp. 2 and 3) and Reference 2.2.28
([DIRS 181889] pp. 2 and 3) for 2006.

® Reference 2.2.20 [DIRS 167725] for 2002; Reference 2.2.14 [DIRS

177034)] and Reference 2.2.16 [DIRS 177035] for 2005; Reference 2.2.19
[DIRS 181667] for 2006.

The results of the analysié reported in Section 7 show that the conclusions of this
calculation are insensitive to the flights in the Beatty Corridor in that the flights in the
Beatty Corridor contribute approximately 5% of the total crash frequency.
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3.2.11.

3.2.12.

3.2.13.

Use of Fatal Accident Rate for 14 CFR Part 135 Crash Rates

Assumption: The fatal-accident rate, rather than the total accident rate, is used to
estimate crash rates for commercial flight operations regulated by 14 CFR Part 135
(Reference 2.2.18 [DIRS 168507)).

Rationale: The total accident rate includes accidents that occur on the ground as well as
other incidents, such as turbulence that cause injury to passengers or crew. The fatal
accident rate is used in this analysis to discount minor accidents that are not relevant to
this analysis. Any accident involving commercial flight that could affect the repository
would originate on the Beatty Corridor at high altitude and would certainly involve
fatalities. Use of the fatal-accident rate eliminates the minor accidents, but is
conservative since some fatal aircraft accidents are not the result of crashes. For
example, a person could walk into a spinning propeller or a fatality could occur during
turbulence without resulting in a plane crash. :

The calculated crash frequency of 8.05 x 10~ y™! (Section 6.5.1.6 and p. V-6), due to
commercial flight operations regulated by 14 CFR Part 135 (Reference 2.2.18 [DIRS
168507)), is very low compared to the frequency threshold of 2 x 107 y™' (Section 6.3).
Therefore, the conclusions of this calculation are insensitive to the assumed accident rate
for commercial flight operations regulated by 14 CFR Part 135.

Military Aircraft of Concern

Assumption: Small military aircraft of COncerrr for ﬂnghts over and outside the flight-
restricted airspace are the F-15, F-16, F-22 and A-10.

Rationale: The F-16s, F-15s, and A-10s are the commonly used fighter and attack
aircraft for exercises in the NTTR (Reference 2.2.3, Appendix B). ‘The North Portal is
located in R-4808W (Reference 2.2.1 [DIRS 103472], Figure 3.1-1), which is indicated
as R-4808D and E in Figure 2. Of the 9,842 projected flights in R-4808W, over 87% are
small military planes; Fighters and Attacks, which include Mirages and Tornadoes, for a
total of 8,612, with 51% being F-16s, 28% being F-15s, 2% being A-10s, and about 7%
making up the balance (Reference 2.2.1 [DIRS 103472], Table 6 of Appendix A.9).
Large military planes account for less than 3% of the projected annual flights (Reference
2.2.1 [DIRS 103472], Table 6 of Appendix A.9); helicopters and other aircraft make up
the balance. Therefore, F-15s, F-16s and A-10s are the small military aircraft of concern
for the repository surface facilities. Because F-22s are projected to be the future
attack/fighter plane of choice, it too is included as a small military aircraft of concern.
This information was used for collecting historic crash data presented in Attachment II1.

Military Aircraft Crash Rates

Assumption: The crash rate of 2.74 x 10 mi™' for military aircraft overflights of the
flight-restricted airspace is the updated F-16 accident rate in normal in-flight mode
derived in Attachment IV. Crash rates used for military aircraft flying in the Beatty
Corridor are the crash rate of 1.90 x 10 mi~' for large military aircraft in normal
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operation (Section 6.2.2) and the updated crash rate of 2.74 x 107 mi™' for the F-16, used
for small military aircraft.

Rationale: The F-16 is projected to have almost twice the number of flights in R-4808W
as the next most popular aircraft (Assumption 3.2.12). The estimated crash rate for F-16s
in normal flight is greater than the corresponding crash rates of F-15s and A-10s
(Reference 2.2.29 [DIRS 137367], Table 4.8). Table III-1 lists only two crashes for the
F-22 in a 13-year period. Due to the limited crash data and operating history of the F-22
and due to the lower crash rates for F-15s and A-10s, it is reasonable to apply the crash
rate for the F-16 to all small military aircraft.

The crash rate for the F-16 has been updated from crash data from 1989 to 1998
(2.736 x 1078 mi™'") using methodology that has been deemed acceptable by the US
Nuclear Regulatory Commission in Safety Evaluation Report Concerning the Private
Fuel Storage Facility, Docket No. 72-22 (Reference 2.2.30 [DIRS 154930], Section
15.1.2.11). Attachment IV presents the derivation of the crash rates for F-15s and F-16s
for the date range used in this analysis, 1990 to 2006, using the same methodology
employed to derive the 2.736 x 107 mi~! crash rate used in Reference 2.2.30. As seen in
Attachment IV, the 10-year average crash rate increases slightly for the first three 10-year
periods, decreases for three years and then increases slightly. To be conservative and to
avoid the possibility of statistical aberrations that might occur from year to year, the 17-
year average from 1990 to 2006 is used i m this analysis. Thus, the updated crash rate for
F-16 in normal flight mode of 2.74 x 10 mi~', which better represents the contemporary
flight operations experierce, is used in lieu of the value given in Table 14.

Military aircraft may use the Beatty Corridor for transit to and from NTTR airspace. The
normal flight crash rate for large military alrcraft of 1 90 x 10~ mi™" and the updated

normal flight crash rate for the F-16 of 2.74 x 107 mi™" are used for flights in the Beatty
Corridor. It is appropriate to use the updated F-16 crash rate because it is based on flights
in the area and because it better represents the contemporary flight operations experience.
The normal-operations rate is used because the purpose of ﬂlght is transit not combat
training.

The frequency of a large military aircraft crash originating in the Beatty Corridor is
1.57 x 107y (Section 6.5.1.2 and p. V-6), which is very low compared to the frequency
threshold of 2 x 1078 y™! (Section 6.3). Therefore, the conclusions of this calculation are
insensitive to the contribution from large military aircraft, and thus, the large military
aircraft crash rate has not been updated.

The use of small aircraft crash rate for determining crash frequency for overflights of the
flight-restricted airspace must be justified despite the fact that large aircraft may also be
used for these overflights. The frequency of crashes into a surface facility is proportional
to the crash rate and to the effective target area of the facility (see Equation 7, for
example). The effective target area seen by small aircraft is about a factor of two less
than that seen by large aircraft (Section 6.4 and Section V.1). However, the net effect of
using the crash rate and effective target area for small aircraft is conservative because the




Frequency Analysis of Aircraft Hazards for License Application . 000-00C-WHSO0-00200-000-00F

Page 38

3.2.14.

crash rate for small aircraft is a factor of fourteen or more higher than that of large
aircraft (2.74 x 10™® mi™' for small military aircraft versus 1.90 x 10~ mi~' for large
military aircraft). In addition, large military aircraft account for less than 3% of the
flights near the repository (Section 3.2.12).

Crash Frequency Density Outside the Flight-Restricted Airspace

Assumption: A uniform crash-frequency density of 7.5 x 107 crashes/y/mi? applies to
military flight-activities outside the flight-restricted airspace but in the NTS, the EC
South area of R-4807, and the western portion of R-4806 as identified in Table 11. The
uniform crash-frequency density does not apply to the southwest quadrant because those
flights are accounted for in the Beatty Corridor (Assumption 3.2.10). Furthermore, it is
assumed that crashes are uniformly distributed.

Rationale: The Identification of Aircraft Hazards report establishes a screening criterion
by which federal, military and DOE designated airways more than 30 miles from the
North Portal do not pose a hazard to the facility (Reference 2.2.3, Section 7.1.3). This
criterion is based on NUREG-0800 (Reference 2.2.31 [DIRS 103124], Section 3.5.1.6)
that states that federal airways, holding patterns or approach patterns at least two miles

“beyond the site presents an acceptably low risk. Thus, using the 30-mile criterion to

establish a crash frequency density is conservative.

Table 8 identifies crashes that have occurred on the NTTR and Military Operations Areas

(MOAs) from May 1990. However, none of the crashes have occurred in the NTS or

NTTR within the 30-mile radius. Therefore, to estimate a crash frequency density within
the 30-mile boundary, it is assumed that one crash has occurred. The area of concern is
one half of the 30-mile circle since the other half is in the Beatty Corridor. The time
frame is from May 1990 to December 2006, which is 16.5 years. Therefore, a
conservative estimate of the military aircraft crash density in the vicinity of Yucca
Mountain is:

(1 crash) / (16.5 y) / (0.5 x 7 x 30° mi®) = 4.3 x 107° crashes /'y / mi°.

The above crash density is now re-evaluated to further and conservatively account for
military activity in a large regional setting. The NTS airspace is controlled by the DOE
for NTS activities and is not part of the NTTR (Reference 2.2.1 [DIRS 103472], Section
3.1.1 and Appendix A, Section 2.1). Agreements with the DOE allow the USAF specific
use of the airspace above the NTS. The specific use is published in the Weapons Range
Management procedure (Reference 2.2.2 [DIRS 157987], Sections 1.26 through 1.29),
which currently limits flights to overflight. However, to accommodate any future
changes regarding the use of NTS airspace, it is assumed that military training activities
in other portions of the NTTR and MOAs could be extended into NTS airspace
(Reference 2.2.32 [DIRS 169894}, pp. 5 and 6). Thus, to be conservative and to allow for
future changes in airspace use, a crash-frequency density derived from crashes in the
NTTR and MOAs, where aggressive flight and training exercises occur, is applied to
flights within the 30-mile boundary in the NTS and NTTR. This is conservative as no
aggressive maneuvering would be expected to occur in the vicinity of Yucca Mountain,
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which sits near the edge of the NTS and NTTR, léss than 10 miles from the Beatty
Corridor (Figure 2). The assumed density is derived from the number of crashes
observed in the NTTR and MOAs over the 16.5-year period from May 1990 through
December 2006, and the area of the NTTR and MOAs, excluding NTS.

The Nellis Air Force Range (also known as Nevada Test and Training Range), consisting
of approximately three million acres of land, does not include the NTS (Reference 2.2.1
[DIRS 103472], p. ES- 2) Additional airspace is included in the MOAs, for a total of
approximately 15,000 mi’ (Reference 2.2.33 [DIRS 177052], p. 2). This is approximately
the restricted airspace area of the NTTR and the MOA, less the NTS. The crash
frequency density for the expanded area is estimated to be:

(18 crashes) / (16.5 y) / (1.5 x 10* mi®) = 7.3 x 107° crashes / y / mi’.

A count of random events may be different for different realizations of the random
process, that is, the calculated frequency density can change over time because crashes
are random from year to year and the density will be different when the time span
changes. As an example, if a 10-yr time span were used for determining the crash
frequency density, the density varies from the lowest value of 6.0 x 10 crashes / y / mi’
for the 10-yr period of 1995 to 2004 to the highest value of 8.0 x 107% crashes / y / mi* for
the 10-yr period of 1991 to 2000 due to the number of crashes varying from year to year.
If the most recent 10-yr perlod of 1997 to 2006 were used, the crash density would be
6.7 x 107° crashes / y / mi’.

The calculated crash frequency density of 7.3 x 107° crashes / y / mi?, which represents
the crash frequency density for aggressive maneuvering and training activity, is rounded
up to 7.5 x 107 crashes / y / mi® to account for future crashes beyond the historic trend.
The crash frequency density of 7.5 x 107 crashes / y / mi’, exceeds the most
contemporary 10-yr period of 1997 to 2006, and it exceeds the calculated crash frequency
density for the area within 30-mile of the repository. Thus, applying a crash frequency
density based on aggressive maneuvering and training activity to the 30-mile area in the
NTS and NTTR where this type of flight activity does not take place is conservative.
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Table 8. Aircraft Crashes Within the Nevada Test and Training Range and Military Operations Areas

Date Aircraft Serial No. Latitude Longitude . Reference
28-Jan-91 F-16C 85-1423 3723 11449 Footnote 1 and Table llI-1, #16
07-Oct-91 F-16CG 89-2059 3730 11612 Footnote 1 and Table i1, #34
21-Jan-92 F-15C 81-0052 3714 11436 Footnote 1 and Table Ili-1, #42
10-Aug-92 F-15E 89-0479 3715 11430 Footnote 1 and Table llI-1, #55
18-May-93 F-16C 87-0269 - 3659 11440 Footnotes 1, 2, and Table IlI-I, #73
10-Aug-93 ~ F-16C 86-0250 3730 11616 Footnotes 1, 2, Table Ill-1, #80
08-Nov-93 F-16C 88-0448 3711 11526 Footnotes 1, 2, and Table lll-I, #86
14-Feb-94 F-16C . 87-0309 3652 11540 Footnotes 1, 2, and Table Ill-l, #96
16-Jun-99 F-15C 82-0008 3755 11601 Footnotes 1, 2, and Table lll-l, #191
16-Jun-99 F-15D 79-0013 3755 11601 Footnotes 1, 2, 3, and Table IlI-I, #192
03-Aug-00 F-15C 86-0173 3751 11541 Footnotes 1, 2 and Table Ill-1, #208
08-Aug-00 F-16CG 88-0542 3658 11431 Footnotes 1, 2 and Table llI-l, #209
04-Dec-02 A-10A 80-0225 3726 11624 Footnotes 1, 2 and Table lli-l, #248
04-Dec-02 A-10A 79-0191 3726 - 11624 Footnotes 1, 2, 3, and Table lll-I, #249
17-Mar-03 F-15C 80-0040 3704 11436 Footnotes 1, 2, and Table lll-l, #250
18-Nov-03 A-10A | 79-0143 3645 11527 Footnotes 1, 2, and Table lli-l, #259
04-Jun-04 F-15C 79-0054 3659 . 11439 Footnote 1 and Table IlI-1, #265
25-Mar-05 F-15C 80-0052 3654 11438 . |Footnote 1 and Table llI-1, #268

' See column 2 of Table Ill-1 for cited reference containing addltlonal information.
2Reference 2.2.32 [DIRS169894], pp. 6 and 7

3 Reference 2.2.32 [DIRS169894], pp. 6 and 7 gives only one crash on this date, however the incident was a
midair collision with the loss of both planes.

There were two additional events identified by Reference 2.2.32 ([DIRS 169894], pp. 6
and 7) that were not included in Table 8. The item dated October 2002 involved an F-
15C that experienced an engine malfunction, but the pilot shut down the engine and flew
an uneventful single engine approach and landing (Reference 2.2.34 [DIRS 174431)).
The incident in May 2003 involved an engine undergoing test cell runs (Reference 2.2.35
[DIRS 174430]). Although these two events involved a million dollar loss, neither
incident involved a crash of an aircraft and, therefore, is not included in the list of aircraft
crashes (Table 8). An additional event identified by Reference 2.2.32 ([DIRS 169894],
pp. 6 and 7) involved an HH-60 helicopter, which is not included in this analysis due to
restrictions on helicopter flights (Assumption 3.3.3).

3.2.15. Pilot Action
Assumption: No credit for pilot action is taken in this analysis.

Rationale: No credit is taken for pilot action for the time elapsed after the initiating
event and before ejecting from the plane. Specifically, in Section 4.3.3, this translates
into assuming that pilots do not intentionally direct their plane towards the repository or
intentionally direct their plane away from the repository, which is reasonable. In Section
4.3.2, the assumption is conservatively applied by considering that the pilot ejects
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immediately after the initiating event that leads to a crash. This leads to the use of the
glide ratios determined in Attachment 11, which are determined from historical data from
U.S. Air Force reports on aircraft crashes. The glide ratios are determined from the
altitude the pilot ejected from the plane to the impact point. The glide ratios ranged from
0, where the pilot ejected just a few feet from the ground, to 11.2, with an avérage glide

‘ratio of 2.6. As a comparison, when the pilot is attempting the recovery of an F-16 the

3.2.16.

glide ratio is about 8.5, derived from a glide ratio of 7 nautical miles for every 5,000 ft of
altitude lost (Reference 2.2.36 [DIRS 177054], p. 5). Thus, if the F-16 glide ratio of 8.5
were used in Section 4.3.2 for determining the fraction of aircraft that have less than the
glide ratio required to carry the aircraft past the facilities, that fraction would be zero,
resulting in a zero crash frequency from overflights of the flight-restricted airspace.
Thus, it is conservative to assume that there is no credit for pilot actions and the pilot
ejects immediately after the cause of the in-flight emergency that leads to a crash.’

Robustness of Structures and Components

Assumption: No credit is taken for the ability of transportation casks, aging casks, or the
relevant surface facilities to withstand an impact by an aircraft.

Rationale: For conservatism, no credit is taken for the robustness of structures or casks

. to withstand an impact by an aircraft. Nevertheless, studies show no breach of a

transportation cask, storage cask, or similar concrete structure, from an impact by a
Boeing 747-400 or Boeing 767-400, reported in "Plane Tough Storage” (Reference 2.2.37

" [DIRS 167732]) and "Deterring Terrorism: Aircraft Crash Impact Analyses Demonstrate

3.2.17.

Nuclear Power Plant's Structural Strength" (Reference 2.2.38 [DIRS 167733]).
Sorting of Military Aircraft Crashes -

Assumption: Data on military aircraft crashes have been collected from May 1990
through December 2006 and are presented in Table I1I-1 of Attachment III. Each aircraft
crash has been assigned an initiating-event type code that is used to evaluate the crash
frequency from the allowable overflights of the flight-restricted airspace (Section 4.3.2).
It is assumed that the following types of crash-initiating events are correctly applied to
the crash data in Table III-1:

¢ Type 0 events are not applicable to overflight of the flight-restricted airspace.
e Type 1 events are applicable to overflight of the flight-restricted airspace.

Rationale: The aircraft crash data presented in Table III-1 of Attachment III is intended
to be a comprehensive list of USAF crashes of aircraft of concern (Assumption 3.2.12),
to the extent possible. The data is used to evaluate the crash frequency from the
allowable overflights of the flight-restricted airspace. Since not all of the crashes are
applicable to crashes that originate in a cruising type flight, the crashes have been sorted
into two event types, as follows.
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TYPE 0 EVENTS

The following initiating events from Table 1II-1 do not apply to overflight of the flight-
restricted airspace for the reasons stated:

Controlled flight into terrain. Not applicable because maneuvering is prohibited over
the flight-restricted airspace. In addition, the altitude cap of the flight- restncted
airspace is at least 10,000 ft above the repository surface facilities.

Midair collision. Not applicable because maneuvering is prohibited over the flight-
restricted airspace and midair collision is much more likely during simulated combat
maneuvers.

-~

Bird impact. Not applicable because a bird impact is unlikely at 14,000 ft MSL. The
USAF has collected information on reported bird strikes with aircraft. Statistics show
that over 90% of the bird impacts have occurred at altitudes less that 2,500-ft and
only 0.16% of the bird strikes have occurred at altitudes between 10,000 and 15,000
ft. (Reference 2.2.39 [DIRS 174423]). In addition, Table III-1 lists nine aircraft
crashes caused by bird strikes. Three of the events occurred shortly after take off,
while the remaining six events occurred between 300 and 2,200 ft AGL.

Take-off mishap. Not applicable because of the location of airports.
Landing mishap. Not'applic,_able becahsé of the location of airports.

Abandoned aircraft during maneuvering. Not applicable over the flight-restricted
airspace because maneuvering is prohibited.

Loss of control during maneuvering. Not applicable over the flight-restricted airspace
because maneuvering is prohibited.

Loss of control during testing. Not applicable since testing is not consistent with
transient, no maneuvering flight.

Use of piddle pack. Not applicable since the use of a piddle pack is not considered
straight and normal flight, which is required over the flight-restricted airspace (Events
10 and 59 from Table III-1). - :

Engine failure from pilot error. Error occurred during defensive move during combat
training, which is not applicable over the flight-restricted airspace because
maneuvering is prohibited (Event 206 from Table ITI-1).

Spatial disorientation. Spatial disorientation occurred during maneuvering, which is
prohibited over the flight-restricted airspace. (Event 128 from Table III-1)

No crash. The event did not involve the loss or damage of aircraft (Event 278 of
Table I1I-1)
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e Controlled bailout. The pilot intentionally ejected from the plane due to damage to
the landing gear. (Event 279 of Table III-1)

TYPE 1 EVENTS

Type 1 events are applicable to overflights of the flight-restricted airspace. There are two
subcategories of Type 1 events; Type 1A events where immediate ejection is unlikely,
and Type 1B events where immediate ejection is considered likely. It is assumed that no
action by the pilot intentionally takes the plane towards the facilities or away from the
facilities (Assumption 3.2.15). '

e Type 1A is a simple engine failure or airframe failure. Events 39 and 76 (Table I1I-
1), which are airframe failure events, are categorized as Type 1A because the pilot
was able to recover and return for an attempted landing in Event 39 and ejection
occurred 5 minutes after the malfunction in Event 76, indicating that the pilot was
able to be in control of the aircraft for a period of time.

e Type 1B is for events that may lead to immediate ejection, such as engine failure with
complications (fire for example), inadvertent ejection, loss of control (except during
maneuvering or acrobatics, which is Type 0), centerline tank explosion and unknown.
Unknown was used for events with insufficient information for determining the cause
of the initiating event. There is one event with an unknown cause and it has
conservatively been classified as Type 1B.

These subcategories are strictly used for the sensitivity analysis of the glide capability of
the plane presented in Attachment VI.

3.2.18. Ejection Location Outside the Flight-Restricted Airspace

Assumption: For flights that are outside of the flight-restricted airspace, the ejection as
the result of a crash-initiating event that results in a crash occurs before the aircraft enters
the flight-restricted airspace.

Rationale: Table 8 identifies crashes that have occurred on the NTTR and Military
Operations Areas from May 1990. However, none of these crashes have occurred in the
NTS or NTTR within a 30-mile radius of the North Portal. Cross-referencing Table 8
with Table 1II-1 shows that over 80% of the crashes in Table 8 are a direct result of
aggressive maneuvering; specifically, controlled flight into terrain, abandoned aircraft
during maneuvering, loss of control during maneuvering, and midair collision.
Maneuvering is unlikely to occur near the repository because the repository is located on
the edge of the NTTR and NTS and less than 10 ‘miles from the Beatty Corridor (Figure
2). Aggressive maneuvering could be a hazard for the commercial and general aviation
flights in the Beatty Corridor. In addition, as stated in Section 3.2.14, flights over the
NTS are limited to overflights. Therefore, crashes due to maneuvering would occur at
distances far from the repository. Note that the crash frequency density determined from
the Table 8 crashes is conservatively applied to the area within a 30-mile radius of the
North Portal (Assumption 3.2.14)
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However, crashes could originate from aircraft transiting the area but not intending to fly
over the flight-restricted airspace. For either case, no pilot action is assumed
(Assumption 3.2.15), that is the pilot does not steer the aircraft intentionally away from
the repository or intentionally towards the repository. Therefore, even a pilot that is
attempting to glide an aircraft after an initiating event would simply translate the location
of the ejection point, but the initiating event would have occurred too far away in the first
place for the ejection to realistically occur inside the flight-restricted airspace. In fact,
considering that ejection could occur right at the edge of the flight-restricted airspace is
most likely conservative. : '

Thiere is a possibility that an- aircraft could be flying towards the flight-restricted airspace
at an altitude lower than the altitude of the flight-restricted airspace, 14,000 ft above
mean sea level (MSL) (Assumption 3.3.1), with the intention of veering around the
airspace or increasing the altitude to go over the airspace and an initiating event occurs
prior to the course change.” Because this analysis does not take credit for pilot action
(Assumption 3.2.15) and the pilot does not alter the course due the initiating event, the
aircraft could fly into the flight-restricted airspace and ejection could occur within the
airspace at an altitude lower than 14,000 ft MSL. These flights would be considered
.improbable since pilots would be unlikely to intentionally fly towards a flight-restricted
airspace with the intention of altering course at the last minute. In any case, these flights
are addressed in the sensitivity analysis found in Attachment VI.

3.3 ASSUMPTIONS NOT REQUIRING VERIFICATION THAT CALL FOR DESIGN
OR OPERATIONAL REQUIREMENTS :

3.3.1. Flight—Restricted Airspace Surrounds the North Portal

Assumption: A flight-restricted airspace for fixed-wing aircraft extending to 14,000 ft
MSL surrounds the North Portal. The flight-restricted airspace is cylindrical in shape,
with a radius of 4.9 nautical miles (NM) (5.6 mi) (Figure 1). The cylinder is centered on
the North Portal, which is inside the smallest circle that encompasses the surface facilities
(Assumption 3.2.6).

Rationale: A flight-restricted airspace is credited in this analysis to reduce the crash
frequency due to flights through the NTTR and NTS airspace. The radius of the flight-
restricted airspace is an important determinant of its effectiveness, as shown in Sections
4.3.2 and 4.3.3. The height of the flight-restricted airspace is set to 14,000 ft MSL so that
aircraft that suffer a crash-initiating event while flying over the airspace would likely be
able to glide most, if not all, of the way through the area. Separate restrictions are
imposed on helicopters (Assumption 3.3.3).

3.3.2. Restrictions on Overflights of the Flight-Restricted Airspace

Assumption: The annual number of overflights of the flight-restricted airspace by fixed-
wing aircraft is limited to 1,000 overflights per year. Tactical maneuvering is prohibited
over the flight-restricted airspace; flights are straight and level. Carrying ordnance and
electronic jamming activities over the flight-restricted airspace are prohibited.
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3.3.3.

‘facilities can be tolerated without exceeding the goal established above or 2 x 100y

Rationale: A limited number of straight-line overflights can be tolerated, as discussed in
Section 4.3.2. The prohibition of tactical maneuvering allows the crash rate for normal
flight to be used and ensures that flight paths are approximately straight as required in the
derivation of the crash-frequency model (Section 4.3.2). The prohibition of ordnance
reduces the threat from accidental release of ordnance during overflights or from
intentional jettison of ordnance in case of in-flight emergencies. Electronic jamming
activities are not consistent with transitory flight and as such aircraft overflying the
flight-restricted airspace are prohibited from engaging in electronic jamming activities
during overflights of the flight-restricted airspace.

Helicopter Flights Prohibited Within One-Half Mile of the Relevant Surface
Facilities

Assumption: An operational requirement prohibits helicopter flights within one-half
mile of the relevant surface facilities and areas listed in Table 1. A design requirement
will require the helipad associated with the repository to be located at least one-half mile
from the relevant surface facilities.

Rationale: The purpose - of this assumption (design requirement) is to eliminate
helicopter activity from 