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The purpose of this calculation is to conservatively determine the pro obabiliity that a trucking
\;g;‘:ﬂ.ct; on highways near the Monticello Nuclear Generating Plant involving hazardous
materials will incapacitate the control room operators anc result in a radioactive release 1n
excess of 10 CFR 100 guidelines. The calculation will use probabilistic techniques to
determine the probability of such an urrence and will Cum;' are this probability to the

criteria stated in Section Z.2. e NRC Standard Review Plan
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where

Po;

5.0 Assumptions

Probability of a release in excess of 10 CFR 100 guidelines per year due
to a trucking accident involving hazardous materials.

Trucking accident rate per mile.
Length of highway segment (in miles) where a release in this segment
could potentially result in transport 10 the control room and operator

incapacitation. This value is also weighted to account for wind direction
probability at any point in the segment.

Number of commercial trucks traveling on highways of concern per year.
Fraction of commercial trucks that carry hazardou; material.

Fraction of trucking accidents involving hazardous materials that result in
a release or spill,

Fraction of hazardous materials releases that are severe enough to
potentially result in control room operator incapacitation.

Probability of exceeding 10 CFR 100 guidelines given operator
incapacitation (per shift).

Each of the above terms will be discussed in detail in Section 7.0 of this calculation.

40  Acceptance Criteria

As noted in Section 1.0 above, a probability of exceeding 10 CFR 100 guidelines due to
operator incapacitation resulting from a trucking accident of 10 per year is acceptable
if, when combined with reasonable qualitative arguments, the realistic probability can
be shown to be lower, If this criterion i1s met, no actions or measures are required to
protect the operators from this event.

Assumptions used in the development of this calculation are as follows:
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Accident rates for combination trucks are representative of all truck types that
may carry hazardous materials. The majority of hazardous material transported
by truck in quantities sufficient to pose a risk to the MNGP is transported by
combination trucks (i.e. large shipments of toxic liquids and gases constitute the
primary threat; these materials are typically transported by tanker truck) Also,
the accident rate for other truck types is not expected to be significantly different
from that for combination trucks.

All severe releases within a five mile radius of the MNGP are conservatively
assumed to incapacitate the control room operators if the wind is blowing in the
direction of the MNGP.

Only Interstate 94 and Highway 10 carry sufficient truck traffic in the vicinity of
the MNGP to warrant consideration in the calculation. Justification for this
assumption is provided in the discussion of the D,k term in Section 7.0.

Reference 4 states that "between § percent and 15 percent of all trucks on the
road at any given time carry hazardous materials.” Table 35 of Reference 4 notes
that §.2% of all truck accidents involve hazardous shipments. Consequently, this
calculation will assume that §.2% of all truck traffic carries hazardous materials.

Any release that does not meet the U.S. Department of Transportation definition
of "severe" is not capable of incapacitating the control room operators. This
assumption is supported by the fact that in order to incapacitate the operators,
a release would have to travel at least one-half mile (the closest approach of a
highway to the MNGP) and would necessarily incapacitate anyone in that one-
half miie long path. It is doubtful that any release capable of incapacitating
anyone vp to one-helf mile away would not meet the definition of "severe.”

The operators did not initiatc a plant transient (i.e. a reactor scram) prior to
incapacitation. This assumption is consistent with operating procedures and
operator training. The procedures for handling toxic gas releases [Ref. 15] do not
direct the operators to scram the reactor.

The probability of core damage resulting from operator incapacitation is
conservatively assumed to equal the probability of radioactive releases exceeding
10 CFR 100 guidelines.

No outside intervention or assistance occurs for the remainder of the shift
following operator incapacitation.
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7.0

Design Inputs
Design inputs used in this calculation (as noted in Section 3.0) were obtained from the

references given in Section 2.0. The specific source and applicability of each design
input nsed will be noted in the appropriate part of Section 7.0 of this calculation.

Calculation
As stated above, the probability that a release from a trucking accident involving
hazardous materials would incapacitate the control room operators and result in a

radioactive release in excess of the 10 CFR 100 guidelines is determined by the solution
of the following equation:

Poiw = (Tap) X (D) X (Nrruexs) X (Fuaz) X (Raco) X Ry X (Pop)

This calculation will be performed separately for each highway of concern near the
MNGP. The results for each highway will then be summed to produce the overall
probability for all trucking accidents.

Each term in the equation, and the source of the value used is discussed below.

T The trucking accident rate per mile was obtained from Reference 2. This
reference was used because it provided a breakdown of accident rates by
road type (interstate or principal arterial) and by location (urban or rural).

Interstate 94 is in a rural location in the vicinity of the MNGP and passes
within approximately one-half milg of the MNGP. Reference 2 provides
an overall accident rate of 0.80 per 10° miles for semitrailer trucks on
rural interstates, and 1.27 per 10° miles for twin trailer trucks on rural
interstates. Since semitrailer trucks account for approximately 98% of the
total rural interstate miles traveled by combination trucks in Minnesota
(per Ref. 2), a scaled overall trucking accident rate of 0.81X10* ﬁer mile
provides a rcalistic estimate for rural interstate highways. This value will
be used for the overall trucking accident rate on Interstate 94. It should
be noted that in the vicinity of the MNGP, Interstate 94 is quite straight
and flat and could be expected to have an accident rate less than the value
us=d here.
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According to Reference 16, heavy commercial vehicles are defined as
vehicles of 2-1/2 ton size and larger. This category also includes buses.
Consequently, essentially all trucks larger than pickups are accounted for
in this calculation.

Reference 4 states that "between S percent and 15 percent of all trucks o
the road at any given time carry hazardous materials." Table 35 “of
Reference 4 notes that 5.2% of all truck accidents involve hazardous
shipments. Consequently, this calculation will assume that 5.2% of all
truck traffic carries hazardous materials. -

The fraction of trucking accidents involving hazardous materials that result
in a release were obtained from able 35 of Reference 4 which documents
that for the period 1981 to 1985, a total of 15.2 percent of truck accidents
involving hazardous materials resulted in a release.

The fraction of hazardous materials releases that are severe enough to
potentially result in control room operator incapacitation was determined
as follows: Reference 4, page 95, states that for the period 1981 to 1985, |

v'13,547 hazardous materials releases were reported to have gecurred on
U.S. highways. Of this total, 633 were considered to be "severe" which is
defined by the U.S. Department of Transportation (Ref. 4, page 96) as |
releases that involve either (1) a fatality or injury caused by the release;
(2) property damage of $50,000 or more caused by the release; or (3) a
fire or explosion. For the purposes of this calculation, it is assumed that
any release that does not meet the definition of "severe" stated above is
not capable of incapacitating the control room operators. This assumption
is supported by the fact that in order to incapacitate the operators, a
release would have to travel at least one-half mile (the closest approach
of a highway to the MNGP) and would necessarily incapacitate anyone in
thot one-half mile long path. It is doubtful that any release capable of
in apacitating anyone up to ote-half mile away would not meet the
definition of "severe."

Consequently, the Ry, term is celculated as follows:

v
Ry, = (633)/(13,547) = 0.047

The probability of experiencing core damage when 0perator incapaci‘ation
is assamed was determi);cd previously [Ref. 6] Tts valie was deter mined
to be 0.158 per year.” This probability acennunts for all potential cote

A
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damage initiating events (e.g. LOCA, Main Steam Line Break, Control |
Rod Drop). Other accidents that have the potential for offsite releases
that do not involve core damage are an offgas storage tank rupture and a
fuel handling accident. The rupture of an offgas storage tank was
evaluated previously [Ref. 14],"and determined to fall well within 10 CFR
100 guidelines. A fuel handling accident concurrent with or resulting from
operator incapacitation due to a toxic release is considered to be an
extremely low probability event that does not require further
consideration. Its extremely low probability is due to the small amount of
time taken by fuel handling activities in a year, the low probability of
operator incapacitation per year, and the low probability of significant
offsite exposures given a fuel handling accident without operator
intervention.

It should also be noted that the calculation performed in Reference 6
assumed that the operators did not initiate a plant transient (i.e. a reactor
scram) prior to incapacitation. This assumption is consistent with
operating procedures and operator training. The procedures for handling
toxic gas releases [Ref. 15]"do not direct the operators to scram the
reactor. Consequently, the use of the 0.158 per year probability value
obtained in Reference 6 is appropriate for this calculation.

For the purposes of this calculation, this probability value of 0.158 yr' is
conservatively assumed to equal the probability of exceeding 10 CFR 100
guidelines. To be meaningful for this calculation, this value must be
converted to a per shift basis since for the consideration of this term the
release is assumed to have occurred, been transported to the control room
intake, and incapacitated the operators. At this point, the probability of
exceeding 10 CFR 100 guidelines during the shift that the operators are
incapacitated must be determined. This calculation assumes a 12 hour
operating shift and conservatively assumes that no outside intervention or
assistance occurs for the remainder of the 12 honr shift following operator
incapacitation. Since operator incapacitation has an equal probability of
occurring anytime during the 12 hour shift, then the average amount of
vuinerable time remaining in the shift following operator incapac:iition is
6 hours.
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Figure 2

Wind Sectors of Concern
for Highway 10
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