{5 JAN 1980

“re Palk Kantor

Division of Site Snfety and inwironzental Anudyvods
United Ctates Mueleasr he Julatory Conninsian
lWaashington, IC 20555

Dear Mr. Rantor

reference your conversarion on 4 Decorley 1973 with

Lt Col Ctoldard of this Pirectorate. Tho folloviprn vusnonig
to your reruest for rn uprdated analvuais of the ~jes
asaoelated vith an accldent hetween an alrevatt on Yha 10
(00/601 (“avahore) low level training routo »nd o itdeg Neck
Point ducloar Powver Plant. '

D UEAF has performed the analveis Lzrced gn curreat aveilable
dnta and a more conservative tveatment of the ¢omoianane
probabilities. The key facts wiideh cuwscne fram this analyals
arcs

{a) The probability of a crash {n a 3 nagti~al rila
rauare eaclosing the nower plant is lcos than one 4 a huadved
1rillivia per year, and

(») Even thouoh the wpdated eatiante 1o Lased on a mers
concnrvative methodelogy, the data thauazelves Jo not aunugqenst
any appreciable change In the risk to Lhe power plont.

Hotwithstanling the above, nunerous actions huve boon taken

Lo assure the S5 July 1972 inadvortent overfliant of the !
pouer plant docs not recccurs An 33 Judly 1972 Strategic Alr

Comuand wessage reguitves these specific instruction: and |
actions be tuken by ailrereuwn and radar boab seoring aite |
pPursaonnel:

(a) deoring site personnel will wrovide vadar wsrning

to aivevews 4f the alreraft <deviates 3 miles fyon oo ntarling,
and : AR

(b) Alrerews will tale ponitive actions to veturn to
eenterline,
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This nessaae further requires aircrew miosion nlannina
emphasis to insure that all aircreow wersonnel are airave cf

.potential vrovlen areas vhile the aireralt {s operating near

the nuclear facility. %he abave wegsage with added
{information was svpplied to ¥r. Richard Silver, Division of
perating Reactors, Nuclear Requlatory Commission with our
30 July 7?2 letter.

Ve hone the above information will be of assistance to yon,
and will belp satisfy any requirerents that have developed
in this regard.

Sincerely
Slgued:
DAVID L. NICHOLS, Col, USAF 1 Atch
Deputy Director for Operations Risk Analysis, 2 Jan @0

and Training
Directorate of Operations and
Training
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Risk Analysis of a Catdatrophic Event. at Bayshore Strategic
Training Range (STR)

AF/X00T

.1« 'As you requested, we have exanined the risk of SAC aireraft ~raghing

into the Big Rock Nuclear Power Plant while conducting low altitude
training’ at the nearby (5.7 NM offset shown in Atch 1) Bayshore Stratejic
Tru‘ning Hange/instrument Route (STR/IR €00/€01).

a. Our calculations (summary in Atch 2) are based on en adapuation of
the methodology of the original 1971 AF/OA stuly, but we utilized more recent
data where appropriate and available.

b. This ap reach estimates the prcbability of a crash near Big Rock

(4.e., in a 3 M by 3 NM square enclosing the plant) to be .ess than one

in a hundred million per year.

.~ ¢. Even the in*roductiun of still more conservatism into the estinate,
to reflect the imprecise and jJud;mental nature of such a risk analysis, would
not alter the basic result that the chance of a crash is extremsely su-ll.

2. The methodology is bYased on the observation that ‘a crash into the power

plant area can occur only by the combination of an overflight and a crech
during a pmall segment of the total flight. This obscrvatiocn may dve
elaborated as fellows:

a: An overflight (of th: 3 NM by 3 NM square) can occur only if the
bomber is dbadly off course and fails to carrect. v

b. In the event of such a gross navigational error, a corrective message
ie sent from the Bayshore site unless there is communication failure/
commercial power outage.

: ¢. Given an uncorrected overflight, damage to the power plant would
require crash in a three NM segment of a L3C NM route.

3. Data were available as follows:

-
-

a. Collection of route navigation information wasg llmited to activity
conducted from the period of 5 Oct to 30 Now 79 Gross navigational error

Lihe only source of data are plot sheets from the site which are not retained
for more than 6-9 weeks. The average position error and average deviation
left and 'ight of track of the power plant on the planned track was measured
for 354 lov altitude bomd runs frc. the available ple* sheets.
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1§33. ; ;v information, in excess of fous nautical mileec either side of the planned
S . track, was available covering the period 1 liov 78 to 30 Oct 79. Total
e numerical low altitude activity was also available since 1971.
a. - a
: _
¢ ' b. The site has two UHF radios and has never experienced a complete

communications outage due to radio failure; however, loss of communi.cations
? has occured during commercial power outc-es (20 hours in 3120 hours of
'~ operation). g

¢. Crash data are baaed on total similar low level training flighte
gince 1971.°2

e

L., Using the data referenced in parazraph three to estimate the probabili-

. ties of the events specified in paragr-ph 2, and multiplyinz the probabili-
ties together, one arrives at a pronbability of 9.1.6 109 for the
probability of a crash at the Big Rock Nuc_ear plant area, given 2686 trzining
flights at Bayshore. As noted in paragraph 1 b, *his is less than one chance
in 100 million.

P S o

5. The current estimate quoted above is somewhat larger than ..e value
of 1.7 10 -10 given in the original AF/OA study. The difference is .rgely
: the result of a more conservative treatment of component probabilities in
1Y the current estimate. A very conservative treatment of gross navigaticnal
o errors introduces a factor of ten, and the inclusion of power outages
: introduces a factor of ‘hree over the previous estimate of communication
failure, which included only radic failures; a combination of other conserva-
tive changes introduce another factor of two.

6. One could be more conservative still. Instead of postulating stutistical
independence of the component events, which is the basis for multiplying
prodbabilities, one cou) examine the consequences of a certain amount of
dependence, Even if such consideracions introduced a furth.r fector of a
hundred, however, cne would still be dealing wit+. an extremely low overall
probability.

T. Despite the somewhat more conservative treatment of the present apurcach,
the data themselves do not suggest any appreciable change in the risk tc th
Big Rock plant.’ That risk, even without more precise calculations, has teen
"seen to be very low. It could, however, be made lower still by movin, the
training route further from the Big Rock plani, and it is cur understanding
~that this pcssibility is now urder examinﬁtion. '

8. t should be noted, however, that the impact of such a route change on
the overall risk depends on the total context of operations nesr Big Rock.

In the past year, for example, there were 76,993 flight cperations at the

six civilian airfields located within 25 NM of Big Rock (see Atch 1). Evalus.
tion of their risk, and the risks.of nuclear terrorism, etr., would be

' . -
. .

‘“i 2Aceident information was restricted to F-52 and FB-111 aircraft in flying
1 low altitude bomdbing routes. There were three incidents, two FB-111s and
' a B-52C, £ '
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o - essential to any estimate of the overall impact of moving the Bayshore

)y fite.

1 - \

4 9. ©Should any questicas arise concerning this analysis please feel free
A to contact Ma} Betourne, AF/SAuB extension 53561,

{ - 2 Atch

g ' S 1. IR-600 Chart

i 2. Probability Calculations
¢ ;
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PROBABILITY CALCULATIONS VK3K35cJ;t‘*

l. Radio feailure--dominated by power outages of long duration.
Outages are assumed to occur during five bomb runs. . There
were 2986 low altitude bomb runs at Bayshore this past year.i—gEL

Pep = 5 / 2986 = 0.0016745 A 15 2o

2. Gross error--defined as excceding “he 4 NM corridor either
side of planned track. These are .dentified by the scoring
site as 3 K ABORTS. 7There were 60 events this past year. All

- gross errors are assumed to the right (west) for conservatism.

Pep = 60 / 2986 = 0.0200938 &
a " l5<*
3. Overflight - assumes radio failure and dgross error must
occur. The aircrew is not warned by the site to return to
Srack.,

‘ 3 -
Po pRF X PGE = 3.36 X 10

4. Crarsh - considers all B-52 and FB-111 crashes during all
low altitude activity. There were 229,390 low altitude runs
during the time period of the crashes.

PC =3/ 229,390 = 0.00001308

5. Crash at specific point - assumes the c¢rash will take
Place during one point on the 430 NM low altitude route.

= = y -8
PCP P X 37 430 = 9,.12%6 X '10

G
6. “rash at Big Rock =~ .
= -12
Popp = 3.0662 X 10 :
7. Crash at Big Rock during a year's activity.
P = P, X 2986 = 9.1557 x10~9
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