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SECTION 16
SUMMARY AND CORCLUSIONS

A QRA of chemical agent disposal processing at UMCDF and chemical munition stockpile
storage 2t UMCD has been completed. The risk to the public has been estimated using
up-to-date methods and the latest information available on the specific disposal processes to be
implemented at UMCDF, A summary of the risk is provided in section 16.1, including a
comparison of disposal processing versus continued stockpile storage. Risk contributors and
insights are discussed in section 16.2. Section 16.3 discusses the results of this assessment in
compatison to the results of the previous UMCDF Phase 1 QRA that was published in 1996.
Worker risk associated with the chemical agents also has been evaluated and is summarized in
section 16.4. The QRA results must be used with an understanding of the study’s uncertainties
and Jimitations, which are summarized in section 16.5. Frequently, when presented to parties
that are not directly involved in risk assessment, there is a request that some risk perspective be
provided. Section 16.6 includes some information on risks that may be useful 1o
decision-makers, The remairing sections discuss risk management and the overall conclusions.

The results presented in section 16 are surmaries of results presented in section 13 for disposal
processing and in section 15 for continued storage. Those sections include a great deal more
discussion for readers wanting more detailed information about some of the risk results and
displays included here.

16.1 Summary of Public Risk Results

Risk results are calculated and displaysd in a variety of ways 1o help in the understanding and
management of risk. Summaries of the material discussed in this report are provided here. The
mean values, or averages, of the distributions are discussed first, followed by a discussion of the
range of uncertainty.

16.1.1 Public Socletal Fatality Risk. The risk of disposal processing is best viewed in
compatison to the risk of continued storage of the stockpiled chemical munitions in the UMCD.
Figure 16-1 is one way of illustrating all the risk results produced in this QRA. The figure
includes the CCDFs for average public acute fatality risk, which are comprehensive
representations of risk because they aflow an understanding of the relationship between
probability and consequence. The vertical scale on figure 16-1 illustrates the probability of
exceeding the number of fatalities shown on the horizontal scale. (Both the horizontal and
vertical scales are logarithmic, evenly subdivided by factors of 10.)
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Figure 16-1. Average Public Societal Acute Fatality Risk for UMCDF Processing,
Storage During Processing, and 20 Years of Continued Storage

This figure displays the differences in risk among disposal processing, storage during the
disposal petiod, and continned storage. For example, the probability of one or more fatalities is
approximately 4.7 x 10 (1 in 2,100} for the entire UMCDF disposal process, estimated to have
a duration of almost 6 years. In contrast, the probability of one or more fatalities due to storage
over this same processing period is 3.0 x 107 {1 in 3,300). Extended over 20 years Lo represent
continued storage at UMCD, the probability of one or more fatalities is 3.6 x 107 (1 in 280).

The average total public risk during the 6 years of disposal operations is the sum of the disposal
processing risk and storage risk during processing. (Siorage risk during disposal accounts for the
depietion of munitions from the storage yard once they have been processed at UMCDF.) The
average total risk is shown compared against 20 years of continued storage in figure 16-2. From
this figure it ¢can be scen that the probability of one or mere fatalities is 7.7 x 10™ for the total

risk during the disposal period. This vatue is about a factor of 5 times less than the risk of
continued storage over 20 years.

Figure 16-3 is ancther way of comparing the relative risks. This figure shows the estimate of
public acute expected fatalities per year for stockpile storage as it decreases with time during the
munition disposal campaigns. Figure 16-3 also includes the risk of processing to allow
cemparison to the sterage risk. Also shown on the figure (as z dotted line) is the fatality risk per
year of continued storage with no processing, assuming that the risk remains constant.




L.OE+DD 3
1.OE-0I
1OE-02 |
T ]
¥z
[T 1.0E-03 —— .
§ = 20 Years of Continued Storags
s B 10E04 | R g
s E Processing and Storzge o
E"E 1.OE-05 § —
= T i -
a & 1.0E-G6 -
2 ] A
= 1.0E-07 [
1\
1.0E-0% 1
LS \
N o PR PR 1 L TP | N I, W |

1.0E-09
| 1@ 100 1,000 (LR LRGIRLL 1

Fublic Acute Fatalities

Figure 16-2. Total Average Public Societal Fatality Risk During UMCDF Operation
{Processing plus Storage) and 20 Years of Continued Storage
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Figure 16-3. Average Pubhe Societal Fatality Risk per Year for Stockpile Storage and
Disposal Processing over the Disposal Duration at UMCDF {Linear Scale)
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The risk measures depicted in the figure are the average public acute expected fatalities per year
during each campaign, The total risk per campaign is the average expected fatalities per year
muitiplied by the campaign duration. For ease of display, the storage risk during disposal
ProCessing is shown as constant during individual campaigns (stepping dewn to the next leve! at
the end of the campaign), although there would actually be a reduction in risk as each campaign
progressed and portions of the mumition stockpile were destroyed. From figure 16-3 it can be
seen that risk to the public from the stockpile is greatly reduced following destruction of the GB
and VX rockets. After the rockets are destroyed, the expected fatalities per vear associated with
disposal are sometimes greater than the expected fatalities per vear associated with munition
storage. This is because by then the storage risk is almost negligible (over 99 percent of the
storage risk has becn eliminated) and most of the remaining processing campaigns siill have
measurable risk.

As with figure 16-1, the first conclusion to be drawn from figure 16-3 is that the total risk of
disposal processing is lower than the total risk of continued storage. It is important to note that
even though there will be periods of time following the processing of M55 rockets that disposal
risk is higher on 2 day-to-day basis, total storage risk will be higher than total disposal risk
because the remaining munitions in the stockpile will continue o accrue risk as fong as they are
stored.

Figure 16-4 provides the same information as figure 16-3 on a logarithmic scale to more clearly
iliustrate the processing and storage risk differences. Whils the differences are graphically easier
1o sce in this figure, it must be remembered that the risk scale is evenly subdivided by factors

of 10. To more sasily intevpret this illustration, another scale is provided on the right side of the
figure to show the current stockpile risk as 100 percent and the percent of that risk remaining as
munitions are destroyed. For example, following the removal of GB rockets from the storage
yard, annual storage risk will fall by approximately 75 percent. When the VX rockets are
processed, the total storage risk rate will be reduced by over 99 percent. The items remaining in
storage at that point have significantly lower seismic risk.

The processing risks (on a per-year basis) vary significantly among campaigns based on the
munition and agent being processed and the campaign duration. As shown in figure 16-4, the
changeover petiods following processing of GB munitions have measurable risk due to the
possibility of release of GB previously captured on the HYAC filters if thers was a fire during
changeover.

Figures 16-3 and 16-4 also show that the risk of continued storage will exist until some disposal
activily is undertaken. In the past, such as during the development of the FPEIS, some of the

decirion-melking, e aldod oy toampmriong, Yo ot el o Gheproswt ProceiEing b T o graien
risk of continved storage for 25 years. That comparison aiso has been made here, adjusted to
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Figure 16-4. Average Public Societal Fatality Risk per Year for Stockpile Storage and
Disposal Processing over the Disposal Duration at UMCDF {Logarithmic Scale}

20 years, consistent with the Phasze 1 QRAs. While somewhat useful as a point of comparison,
the comparison of alf processing risk to 20 years of storage also has its limitations. First, the
population surrounding the site would not likely remain static for 20 years, and an increase in
population would translate to an increase in societal risk. Also, a comparison of processing to
20 years of storage could be misleading because the 20-year storage value does not include the
additional risk of disposing of the munitions and agents that would still exist at the end of

20 years.

As indicated by the straight dotted line in figures 16-3 and 16-4, the continued storage risk is
assumed to be constant over the 20-year perind. It is frequently assumed that the nsk per year
will increase as the stockpile degrades. The QRA team did not uncover any evidence that a
substantial increase in risk would be associated with long-term storage on the order of 20 years.
The agent leakage rates have not shown any substantial increasing trend, and even if they did, the
public risk associated with leakage of individual items is quite limited. In additiorn, the
propellant in the M55 rockets, which had previously been thought to becoms unstable as it aged,
has been found to be stable for time periods well exceeding 20 years. Thus, there are no
contributors to risk that would become increasingly likely with time, and a straight-line
extrapolation appears to be reasonable. The risk per year does not increase but the risk is
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cumulative, in that each additional year of storage exposes the population to another annual
increment of risk.

Given these limitations, the average risk results (expected fatalities} aver the 6-year and 20-year
periods are presented in table 16-1. This is the integrated risk, or the area under the curves
presented carlier. As indicated, the total risk of processing is less than continued storage risk and
less than storage risk during the 6 years of dispesal.

Table 16-1. Summary of Average Public Societal Acute Fatality Risk at UMCDF

Average Public Socictal Acute Fatatity Risk at UMCDF of:

Disposal Processing (for & Years) 5.3 % 10°
Stockpile Storage During the 6-Year Processing Duration L& x 107
20 Years of Continued Storage 026

It should be noted that the risk is a summation over all accident sequences of the product of
accident probabilities coupled with the associated congequences. Therefore, the risk of an
infrequent accident with large consequences can contribute comparably with & frequent accident
with smaller consequences. In fact, although the average risk for continued storage indicates an
approximate 26 percent chance of a fatality in 20 years, the risk is dominated by less frequent
¢vents such as seismic-induced rocket igloo fires that could involve more than one fatality if they
oceurred, but that occur much less frequently than once every 20 years.

16.1.2 Public Fatality Individual Risk.

. vy . . 4 5 1 Indivicdu:
Anutherwayofaxpresmng risk is the risk Bos Th-1. Societul and Individus! Risk

. e .. . . Sor: F'th society: ﬂ:n‘iﬂhi :‘Isq:m:t For mnqﬂ':.

o mdmdl._lals living va:_wus.d.lstances T dheré e abont 46.000:perpie killed in

from the site. As described in box 16-1, S L TS, car acvidents Hﬂh ‘year.

individual risk is the societal risk divided Indi\;i:ﬂul-l Pet-persoi nul:. the chance thal an individual

by the number of people in a givenarea. | .. . . s fﬁm F&““Tﬁ”&?ﬁfm have
. . X . : o alinG, chance o e ki I0'A oAy

Sections 13 and 15 list these risks in ©: . aceident each year. .

detail; table 16-2 summarizes the

individual risk for people closest to the site (in the 2- to 5-kilomster ring). Even within this
population ring the individual risk varies. The risks are provided for the entire processing
duration and for 20 years of continued storage. The risks also are presented as average yearly
values, which are the values presented most frequently in other assessments of individua) risk.

The individua] risk is higher for disposal processing than storage during processing; disposal risk
rernains relatively constant bacause of fire risk whereas storage risk drops considerably afier the
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Table 16-2. Summary of Meen Individual Risk of Fatality for Population Closest to the Site

Mean Individual Risk of Fatality for Population: Nearest the Site
Over Entire Pruration Average per Year

Dispesal Processing for 6 Years 1.1 = 16¢ 1.9 = 10°¢
Stockpile Storzge During the &-Year Processing Duration 54 %10 9.5 % 107
20 Years of Continued Storage 7.4 % 107 3.7 x 0%

rockets are processed. individual risk for continued storage is highest because of the storage of
GB and VX rockets. Processing accidents generally result in smaller releages than storage
accidents because the latter are dominated by severe accidenis (e.g., carthquakes) that can result
in large apent releases. The agent plume from a small release cannot reach the large population
centers around the UMCDE, whereas the Jarge releases can.

16.1.3 Public Cancer Risk. This QRA inciuded an estimate of the public risk of latent cancers
assaciated with 2 one-time accidental exposure o HD agent. This nisk, sumnarized

table 16-3, was found to be much less than the fatality risk {summarized in table 16-1). Public
latent cancer risk due to storage of mustard is almost negligihle because ton containers having no
lightning susceptibility and low setsmic vulnerability. As a result, storage risk is dominated by
accidental mircraft crash seguences, wluch are extremely rare events. Cancer risks from
processing are also very small but are greater than storage because facility fires during HD
processing are more likely than the very rare accidents (such as aircraft crashes) that could affect
these items in storage.

Table 16-3. Summary of Average Public Socictal 1atent Cancer Risk

Average Public Societal Latent Cancer Risk of:

Disposal Processing (for 6 years) 1.7 x 10°
Stockpile Storage During the 6-Year Processing Duration 1.0 x 10
20 Yeors of Continued Steckpils Storags 2.1 x10%

16.1.4 Public Fatality Risk Uncertainty. In order to simplify the presentations, the
informatton provided to this point has not explicitly addressed uncertainty. Interpretation and
use of the risk results must always consider the important fact that the estimates of numerical risk
are very uncertain. In order to understand this uncertainty, the models used to estimate risk have
been evaluated with uncertainty in the various model inputs included to generate a statistical
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distribution of risk resuits. From these evaluations it is possible to examine the characteristics of
the uncertainty distribution, such as the upper and Jower percentiles, as well as the central
tendencies described by the mean and median. Although other values can be calculated, this
report includes the 5th and 95th percentiles as the bounds of the distributions on risk valpes.
When individual values are provided in this report, they are most typically the means (or average
values) across all of the uncertainty distributions. The development of the uncertaintics is
described in more detail in section 12.

In this section the range of the results is provided to ensure that decision-makers have the
necessary information about the mean value, as well as the full distribution including the upper
and lower unceriainty bounds. There is a great deal of data generated when the QRA models are
solved with full consideration of uncertainty. It is difficult to display all these data in ways that
are useful to every varions viewpoint of the different readers. The Quantus Risk Management
Workstation can be used to further investigate specific aspects of the uncertainty distribution
results that are not specifically included here.

One word of caution is in order. Not every uncertainty associated with the estimate of risk has
been exphicitiy quantified. Also, the focus has been on risk-significant uncertainties, so the
uncertainty in minor risk contributors was not included. Consequently, the lower end of the
uncertainty distribution may not be fully characterized. The risk results are subject to further
limitations as discussed in section 16.5.

Figure 16-5 illustrates the uncertainty distributions in comparison to the risks of dispesal
processing and 20 years of continued storage. The curves in the figure illustrate several
important aspects of the uncertainty. First, at the lower levels of consequence, such as
one-ot-more fatality, there is about a factor of 100 between the upper and lower bounds of the
disposal uncertainty distribution. At the higher level of consequence (e.g., 1,000 fatalities or
more), theze is about a factor of 30 between the upper and lower bounds. It is clear from the
distribution that the risk of disposal processing, even when considering the uncertainty in the
evaluation, is significantly lower than the risk from continuing to store the chemical agents and
munitions for an extended period.

Figure 16-6 illustrates the uncertainty in the total risk during the 6 years of processing,
Uncertainty distributions for the risk of disposal processing and the risk of storing munitions
{accounting for the depletion in inventory as processing progresses) are disptayed. The
uncertainty in stockpile storage risk during disposal is similar to the uncertainty for continued
storage over 20 years, as shown i figure 16-5. As indicated in figure 16-6, the mean value,
which is quoted most typically as the risk value, is substantially above the median

(50th percentile), This result is due to the shape of the various uncertainty distributions used in
the model,
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Figure 16-5. Comparison of Public Fatality Risk Uncertainties of UMCDF Disposal Processing
for & Years with 20 Years of Continued Storage
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The results dispiayed in the figures 16-5 and 16-6 can be used to determine the uncertainty in the
societal acute fatality risk. The risk comparisons previously presented should be considered in
tight of this uncertainty. Table 16-4 provides the mean, median, 5th and 95th percentites of the
uncertainty distributions. The results show that the upper bound on disposal rigk is still lower
than the lower bound on storage risk.

Tabie 16-4. Summary of Public Societal Acute Fatality Risk at Umatilla

Public Societal Acute

Fatality Risk at Umatilla oft Mean 5th Percentile Median 05th Percentile
Disposal Processing 33107 2.6 107 2.0x 107 22 x107%
Stockpile Storage Duriog

the Processing Duration 18x10% 7.6 x 10°% 78 %107 1.0 x 107"
20 Years of Continued 2.6% 107 57 x 10° 1t x10" 1.5
Storage

16.2 Summary of Public Risk Contributors

Sections 13 and 15 include discussions of the contributors to risk for disposal processing and
stackpile storage, respectively. Figure 16-7 summarizes the contributors to the mean processing
risk. For disposal processing at UMCDF, the following insights were developed:

. Public risk of the disposal process is dominated by the potentiaf for a facility fire
thet affects agent inventories within the facility (MDB) and also can lead to
release of agent irom the HVAC filter units. Fire initiators account for 87 percent
of the total mean risk. This type of facility fire originates within individual reoms
of the MDB and spreads to other portions of the facility.

. A portion of the fire risk (27 percent of the 87 percent) is associated with fires in
the MDB that, in addition to agent release from the building, also result in heating
of the HVAC carbon filter units with a release by desorption of previously

captured agent.

. Seistnic-induced fires contribute approximately 6 percent to total public disposal
risk. These fires result from earthquakes and can affect a large portion of the
facility.
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Figure 16-7. Contributers to Public Acute Fatality Risk from UMCDF Disposal Processing

. About 5 percent of the public fatality risk is due to handling of M55 mockets when
they are being removed from igloos to be transported to the disposal facitity.
These scenarios ars risk-significant because of the potential for an igloa fire
involving the entire igloo inventory. Although handling accidents are not
frequent events, this type of accident wouid have greater consequences than most
other disposeal accidents becanse of the relatively large inventory that conld
become involved in the igloo fire,

= Approximately 2 percent of the risk is associated with the potential for 4 struetiral
failure of the CHB/UPA. While the facility is built to appropriate earthquake
building codes, the second floor area has been determingd to be vulnerable for
large and infrequent earthquakes (larger than those for which the facility was
desipned).

* Other events associated with processing activities account for much less than
1 percent of the UMCDF nisk. Very few of the processing-related activities
contribute to risk. In general, the equipment fails in a safe status and the amount
of agent involved in any step is quite limited.

The uncertainty results alse have been examined with a eonclusion that the contributors to mean
risk are representative of the overall risk contributors. In other words, the bounds of the
uncertainty cistnbution are not controlied by uncertainties in some particular type of accident
initiating avent. The uncertainty hounds inclede uncertainties in accident frequencies and their
associated agent releases, but there are no unique insights concerning accident contributors at the
bounds of the analysis.

UMCDF QRA 16-11 Fev. ; Decernber 2({2




The public risks associated with chemical stockpile storage at UMCD during munition
processmg or continued storage are described in detail in section 15. The dominant contributers
to risk are illustrated in figure 16-8, and summarized as follows:

Earthquakes completely dominate the risk of continued storage, accounting for
%7 percent of the average public fatality risk. Even for the reinforced concrete
igloos at UMCD, igloo collapse is possible, While earthquakes capable of
producing this level of ground motion are extremely rare, a collapse could
damage the munitions stored inside. This could result in a ieak or explosion. If
the igloo does not collapse, the munitians inside can still pose a sk because the
munition pallets stacked inside the igloos could fall during an earthquake, causing
a leak or explosion. The M55 rockets are the most significant contributors to
setsmic risk because they are more susceptible io accidental ignition than most
other munitions and ignition of one rocket could cause 2 fire that spreads to the
other rockets in the igloo.

Lightning contributes approximately 3 percent to storage risk. If lightning strikes
an igloo, a rocket could ignite if there is a direct arc from the igloo walls to the
rocket stack. Arcing can oceur if the reinforcing steel bar (rebar) in the fleor and
arch of the igloe is poorly connected or discontinuous. This could alfow charge to
buildup sufficiently in a portion of the rebar that an arc occurs. Arcing is very
unlikely to occur if the rebar in the affected igloo forms a continuous,
well-connected path: for dispersing the electric charge. Although the igloos at

Handling o
w1 Autoighition
LAY
Aircrafl

<1%

Lightming
1%

Figure 16-8. Contributors to Public Acute Fatality Risk from
Continued Stockpile Storage at UMCD
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UMCD have not been tested for lightning attenuation, the resuits from lightning
testing of siumlariy constructed igloos were used in the analysis.

. Autoignition of M55 rockets accounts for much less than 1 percent of storage nsk.
The frequency of an autoignition for non-leaking rockets is negligible, while the
frequency of auteignition for leaking rockets is higher, but still extremely small.

. Two other events with potentially high consequences but low frequency each
contribute much less than | percent of storage risk. The only contributor during
© normal storage maintenance activities is 2 handling accident dunng iselation and
overpacking of a teaking M55 rocket, which could lead to an igleo fire. The
frequency of handling accidents that result in a rocket ignition is very small. An
accidental aircraft crash could also lead to a significant agent release; hewever,
the frequency of aircraft crashes is estimated to be very small.

Cne frequent question is why the handling cperations at the igloo contribuite to disposal risk but
not to storage risk. This is principally a function of accident frequency, For disposal nisk, every
munition pallet must be retrieved from within the igloo and moved out of the jgloo. Isolation of
a l=aking munition is a relatively infrequent event. Even though several pallets may have to be
moved to isolate the leaking munitions, the total number of operetions within a year is very
srall. Even though the human error and accident rates are increased during leaker isolation 1o
account for the impact of the stress and encumbrance created by the necessary personal
protective equipment, the freguency of a munition Jeak is stil low.

The findings described here are some of the principal insights conceming contributors to the nsk
of both processing and continued storage. More discussion of the findings is provided with the
results in sections 13 and 15. The key conclusion is that building fire initiators contribute
significantty to disposal risk because a facility-wide fire can affect all agent within the MDB as
well as agent on the HVAC Blters. Fires, though rare, have the patential for larger consequences
than other types of accidents.

16.3 Comparison to UMCDF Phase 1 QRA

The UMCDF Phase 1 QRA analysis of disposal processing and continued sterage was completed
in September 1996 {SAIC, 1996a). The results of the UMCDF Phase 2 QRA replace the
previously published UMCDF Phase 1 QRA results, The Phase 1 QRA was similar in s¢ope to
this assessment; however, the UMCDF disposal assessment is now based on the as-built facility
and there have been refinements in several key areas of the risk assessment. Table 16-5
summarizes some of the differences between the assessments.
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Table 16-5. Summary Cormparison of UMCDF Phase 1 and Phase 2 QRAs

Topic UMCDF Phase 1 QRA UMCDF Phase 2 QRA

Scope All potential initiating events except sabotage. Al potential initiating events except sabotage.
Public risk only. Point-estimate evaluation,  Public and worker risk, Evaluation includes
propagation of uncertainties in the model

Inputs.

Design Basis TOCDF “as-constructed™ with UMCD UMCDF “asconstructed” with UMCD
site-apecific weather and external event site-gpecific weather and external evenr
initistors, intiaters,

Major Desizn CHE/UPA essessed at seismic capacity of CHE/UPA assessad at seismic capacity of

Differences (.30 g, based on proyrammatic decision to (.30 g, based on znalyzed capacity of
change design to Limit likelibood of sirecture. LPG tank was assessed “as built ™
seirmically induced failure, LPG tank wags
assessed as 2 30,000-gallon tank fillad only to
10,000 gaflons.

Munirion CHE bolds up to 48 ocosite containers; sach Cmsite containers replaced with EONCs, CHRB

Inventories onsite container holds rmaltiple pallets, capacity and onsite container/EONC capacity

are the same,

Operational Incorporated data and insights from JACADS  Reflects actual TOCDF and JACADS

Information operation and TOCDF sysiemization, operations, including actus] incidents, PLL

data, and site observations by QRA 1=2am
members. Manual operations and buman
-agtons modeled in more detail,

Facility Fire Based on methodology used in nuclear plant Indusirial fize data were obtained and used in a

Analyeie risk assessments, new mnwdel and updated methodolopy.

Populationf 1980 ULS. Census population dats and 2000 115, Census data projected to 2002 and

Weather Data UMCDF-speeific weather data UMCDF-specific weather data

Quantification Various computer codes were used, as The Cruantus Risk Manzgement Worksiation
discussed in the Phase 1 repert, was used. The overall method is the same,

16.3.1 Comparison of Results, Table 16-6 lists the disposai processing risk results for the
public acute fatality risk measures that are comparable between the two UMCDF QRAs:

1) expected fatalities, 2) probability of one or more fatalities, and 3) fatalities at a probability of
1 x 16”. As seen in this table, there was an increase in the estimate of ali risk measures for the
Phase 2 QRA. This is a direct result of the new fire methodology used in the Phase 2 QRA that
better tracks industrial fire experience than the method used in the Phase 1 QRA. The new
results have higher frequencies of fires with the potential for large agent inventory invelvement.

Figure 16-9 shows the Phase 1 and Phase 2 CCDFs on one chart for easy comparison (the mean
CCDF from the Phase 2 QRA is displayed as being most comparable to the Phase 1 QRA point
estimate CCDF). The biggest difference between these two curves is that the Phase 2 QRA
indicates more frequent events prodacing one or more fatalities. This effect also is larpely due to
the facility fire inittators, which have a much higher frequency than the seismic sequences that
dominated disposal nsk in the Phase 1 QRA. In the Phase 2 QRA, the recurrence rate of the
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Table 16-6. Comparison of UMCDF Phase 1 and Phase 2 QRA Disposal Processing Risks

Risk Measupe UMCDF Phaze 1 QRA  UMCDF Phase 2 QRA
Expected Fatalities 2.0 % 107 53 =107
Probability of One or More Fatalinies 3.0 x 10° 47 =10™
Fatalities at t = 107 Probability 17 5,000

most risk-significant initiator, a second floor fire, is about once every 1,000 years and this event
results in an average of 1.0 fatalities. In the Phase 1 QR.A, the most risk-significant sequence
was a CHB/UPA collapse with a recurrence interval of 30,000 years and resulting in

0.4 fatalities. Differences between the coniributors for both QR.As are discussed in more detail
in section 16.3.2. The Phase 1 QRA also did not fully account for the large amounts of agent on
the HVAC filters during some campaigns. In addition to these differences, the Phase 1 QRA risk
results were based on a disposal processing duration of 3.3 years compared to 5.7 years in the
Phase 2 QRA.

A comparison of the risk of continued storage is presented in table 16-7. As seen from this table,
the storage risk decreased by 5¢ percent between the Phase 1 and Phase 2 QRAs. The
probability of one or more fatalities increased and the fatalities at a probability of 1 x 10
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Figure 16-2. Average Public Societal Acute Fatality Risk for UMCDF Processing,
UMCDF Phase 1 and Phase 2 QRAs
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Table 16-7. Comparison of UMCDF Phase t and Phase 2 QRA
Societal Storage Risk Over 20 Years

Risk Measure UMCDF Phase 1 QRA UMCDF Phase 2 QRA
Expected Fataliies 0.60 0.26
Probahility of One or More Fasalities 20x1g° 36w 107
Fatalities at 1 x 10™ Probability 30,000 20,000

decreased. The primary reason that the total risk is now lower than previcusly assessed is
because the seismic analysis has been refined. Figure 16-10 shows both CCDFs on one chart for
easy comparison. As with the Phase 1 QRA, seismic events are still the dominant contributors to
storage risk. The overall conclusion from the comnparison is that the processing risk is lower than
the continued storage risk for both the UMCDF Phase 1 and Phase 2 QR As. The dominant
contributors te risk for the Phase 1 and Phase 2 QRAs are compared in section 16.3.2.

16.3.2 Comparisom of Contributors. As deseribed in section 16.2, facility fires dominate the
procassing nsk at UMCDF (87 percent) with smaller contributions from seismic-induced fires
{6 percent) and igioo handling accidents {5 percent). The UMCDF Phase 1 QRA reported that
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Figure 16-10. Average Public Societal Acute Fatality Risk for 20 Years of Storage at UMCD,
UMCDF Phase 1 QRA Versus UMCDF Phase 2 QRA
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pubtic nizk from disposal precessing was dominated by seismic events (72 percent),
handling-induced rocket igloo fires (14 percent), and accidental aircraft crash {13 percent).
Tehle 16-8 summarizes these comparisons. Mo comparison table is shown for storage risk
because the risk contributors are essentially the same.

Table 16-8. Summary of the Comparison of Disposal Processing Contributors

UMCDF Phase 1 QRA UMCDF Phasge 2 QRA
Seventy-cne percent of disposal risk was associated  This event was still important but because facility fires
with seizmic cellapse of the CHRATPA. completely dominated facility risk, this event was a minor

cootribuigr (only 2 percent). Alte, because of inventery
refmements, this event resulted in fewer everage fatzlitics

than in the previcus siudy.
Fourteen percent of disposal risk was associated Handling wes less significant 1o overall risk but is still an
with rocket bandling m the storage yard. important contribater (5 percent).
Thirtsen percent of disposal risk was associated Aireruft risk was much less important primarily becausc
with aircraft risk. facility fire scenarios added significantly to risk.
Less than 195 of dispasal sk was atributed to Previous QRA afforts relied on methodolopy used for
facility fires. nnclear power plant fire risk. The fire analysis for the

UMCDF Fhase 2 QRA was refined to include industrial
facility fire data from the NFPA, which showed that
sirnilar purpose facilities have had catastrophic fires.
These data were used as applicable.

16.4 Worker Risk Results and Insights

Worker nisk asscciated with UMCDF processing also has been assessed quantitatively. The
worker risk evaluation is limited to agent operations and therefore is not 2 comprehensive
representation of all activities or hazards that could pose a threat to worker health. In spite of
these limitations, the worker risk analysis has led to some insights regarding potential worker
risk.

Worker risk has been evaluated for two populations:

a. Disposal-Related Workers — All workers at UMCDF, including all support and
administrative staff located at the facility or in neatby buildings and munition
hand!ers responsible for removal of the munitions from the stockptle and
fransportation to the CDF.

b. Other Sire Workers — All other personnel working at UMCD.
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The Other Site Worker risk is evaluated in the same manner as the public risk, and in essence
acts as & population group around UMCDF where there is no public population. The average
risk for Other Site Workers is 2.0 x 107, The contributors to risk for Other Site Workers are
essentially the same as for the public risk, with fire sequences dominating (see figure 16-11),

The risk for Disposal-Related Workers is substantially different from the risk for Other Site
Workers. The processing and handling workers can be affected by the agent dispersion from an
accident, but they also can be affizcted directly. For example, a munition handler could
potentially be splashed with liquid agent in & handling accident, or workers in the vicinity of an
explosion could be affecied directly by the blast.

Disposal-Related Worker risk is discussed in sections 13.6 to 13.9. Many different scenarios that
contribute to the risk are discussed in detail in section 13.7. The average Disposal-Related
Worker fatality risk has becn assessed to be 0.50 over the entire 6 years of disposal processing.
This is a risk rate that results in an average of 0.09 fatalities per year. A summary of acute
societal Disposal-Related Worker fatality risk is shown in table 16-9. The models for
Disposal-Related Worker risk have been expanded considerably from the Phase 2 TOCDF QRA.

CHRAIPA Collapse in

Earthquake
4%

MDB Foe Intiators
8%

Figure 16-11. Contributors to Other Site Worker Acute Fatality Risk from
UMCDF Disposal Processing
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Table 16-9. Summary of Disposal-Related Worker Societal Acate Fatality Risk at UMCDF

Disposal-Related Worker Societal

Agute Fatality Risk at UMTDF of: Mean 5th Percentile Median 95th Percentile
Drisposal Processmg {6 years) 5.0 10" 1.1 % 107 3.2 % 107" L&
Disposal Processing (per year) £.8 % 102 1.9 x 107 56 =107 2.8 107

Disposal-Related Worker risk is composed of many different contributors. A summary of the
types of contributors is provided in figure 16-12. Detailed discussion is provided in section 13.7.
The following insights regarding worker risk have been developed:

. Worker risk is dominated by the potential for an explosion during activities to
clear a DFS chute jam. The probsbility of an explosion of a pocket of energetics
cannot be ruled out because of the possibility for many different types of jams and
clearznce activities. This scenario is currently 61 percent of the worker risk.

. About 13 percent of the Disposal-Related Worker risk is associated with building
fires. These are the same fires that dominate public and Other Site Worker risk.

Handling Accidents
Handling Exploss Mainimance m Seomge Yind o
L o FL Agem Spill within
withit Facitity .
% Facality
4%
MDB Fire lnititetors
13%% LIC MG Explogion
2%

Furnace Muniton
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=1%
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All Qeers
12

Chaste Jam Capiosion
0l1%

Figure 16-12. Contributors 1o Disposal-Related Worker Acute Fatality Risk from
UIMCDF Disposal Processing
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This risk is associated with agent release during the fre, not a function of any
efforts te fight the fire.

Maintenance activities account for about 5 percent of the Disposal-Related
Worker risk. This risk was assessed using available data and models of protective
equipment reliability. This accounts for alf activities mvolving maintenance that
could involve agent contact—essentially all activities performed in DPE.

Handling accidents in the storage yard account for approximately 4 percent of the
Disposal-Related Worker risk. These accidents include munition explosions, fires
and spiils that result from handling accidents in the igleo or on the apron.

Handling accidents in the facility leading to spills or explosions account for about
12 percent of the Disposal-Related Worker risk. These accidents include spills
and explosions in the UPA and ECV during normal munition handling, as well as
leaker handling in the ECV,

Another important contributor to Disposal-Related Worker risk includes LIC
natural gas explosions (2 percent).

The remaining Disposal-Related Worker risk is comprised of a large variety of sequences, The
accidents domirating worker risk tend to involve encrgetic evenis. Even though explosions are
much less likely than other facility upsets, they typicalty have higher consequences. This is
understandable because explosions can potentially affect more people, and plant staff members
are Iess likely to be protected by their equipment in an energetic event.

As described in section 16.5, the probabilistic assessment of worker risk should primnarily be
used to provide insight, because the numerical estimates are uncertain. Assessed uncertainties
including these related to worker risk are provided in table 16-10. As with other estimates, the
mean values being used as the sk resnlts are above the median (or 50th percentile) risk value.
Thus there is a considerable range of uncertainty below the provided mean.

The results can be compared to industrial statistics, althongh the industrial values are actuarial
data while the QR A values are estimates generated from models. The mean worker risk fatality
rate is 0.09 fatalities per year of operation, or 0.09 deaths per approximately 500 workers for a
rate of 1.8 x 10™ per worker per year. This can be compared to the average industrial fatality
rate from actual statistics of roughly 4 deaths per 100,000 workers per year, or (.02 per year for a
facility tike UMCDF with approximately 500 workers (Narional Safety Council, 1995). Thus the
QRA estimate of ageni-related fatalities appears to be high when compared to industrial statistics
for af] causes. This alone does not prove that the assessment is conservative, because there is
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Table 16-10Q.

Discussion of Lincertainites in the Risk Estimations

Element of the Uncerminty

Mode] Used to Included in

Evahuate Fsk Egitmates? Analysts’ Discussion

Frequency of Yes -The accidenis have been evaluated using available data for equipment and

Accidents estimates of human reliability. Variables coniribiting to risk-significant

Eesulting from stquences have been sampled in fhe umcertyinty analysis. It is judged that the

Processing uncertainty in pumerical valuzs is faimly well captured dicecdy in the

Activities uncertainty distributions,

Completeness of Nat Complet=ness is always an isswe because it cannot be proven. The analysis

Accidents numerically  judge that the step-by-step procoss [described in section 4) is good ar capturing

Resulting from estimated  the gypes of accidents that could happen at each siep of the process and l=ad to

Proccasing various size agent releases. Events that have already occurred at JACADYS and

Activities TOCDF are evahuated for inclusion in the QRA, through use of the PLL
Database. Thus it is judged Likely that the range of potential releases 15 well
represented in the QRA. However, given the unceriainties in buman procesaes,
the specific causes of accidents are volikely o be fully captured. This is
considered important to the worker risk svahmticn; it is unlikely that all worker
tisk issucs are captured m the QRA,

Frequency of Yes This is an important elernent because it now appears that previcus analytical

Risk-Significant methods {in Phase | QRA) underestimated the sk, A detailed dizscission is

Fires provided in appendix K2, While vuncerinin (as recagnized in the nomerical
assessment), this assessment is well suppened by mdustrial data. The analyss
judge that fires are as well characterized as most of the processing accidents,

Frequency of Yes It is judged that the analysis and the associated upcertamty dizstibutions well

Accidenis chamacterize the level of risk associated with the external events dominating

Initiated by misk. The specifics of the impact on the facility are probably not fully

External Events characterized, bat the models hawve erred on the side of conservatism
{overestimating risk) for most events and they stil! wers pot significant  For
exanple, the exact impact of an carthquake &t the facility is probahly not well
known, but the assumptions in the risk model characterize the range of possible
outcomes, There has been Jess focus on less important events so the lower
bound of tocermmty is less characterized.

Completeness of Nat Given the nurmber of other audits availabile for external events and the thorough

Accidents mimerically  asseasment of 2 large list of possibie initiating events that occur in nature and

Initiated by estimated  as & result of people’s activities, the analysts have high confidence that this part

External Eventa of the analysis is cormplete.

Uncertainty in the Yes Each projected accident sequence tequirss an estimate of agent release and the

Rzpresentation of conditions surrounding the release. The analysts judge that the uncertainey is

the Amomt of largely captured in the distributions incliaded in the analysis, but that any given

Agent Beleased accident could have greater uncerainty. In other words, the wncertainty in the
overall answer is judged to be well chamacterized, but specific accidents pulled
out for special consideration would lkely have to be studied further to fully
characierize the uncentainty for a single accident.

UMCDF QRA 16-21 Rev. G; December 2002




Table 16-10. Discussion of Uncertainties in the Risk Estimations (Comtinued)

Element of the Uncertainty

Model Used to Included in

Evaluate Risk Estinztes? Apalysts” Discussion

Randonimess in ¥es "While nat capturing all of the randem aspects that coutd determine the

the Ameount of outcornes, this QRA includes explicit accident sequences that account for the

Agent that Could range of postible putcomes that might be generated by the random nahse of

be Invelved in an how much chemical agent might be involved. Far example, handling-imduced

Accident igloo fires could occur in full or ararly empty igloos, or anywhere between.
This was modcled by developing accident sequences for four levels of possible
iglog inventery. This direct charactetization of mndompess was focused on
tigk-tignificant model inputs.

Unecertainty in the No Even though the calculations are detziled, modeling atmospheric dispersion is 5

Drispersion of very difficult task. While there have beer: strides n recant vears due to the

Agent in the advent of greater computimg power, it is not yet practical to use highly

Atrmosphere sophisticated medels. The relatively simple Gaussian plume models are used
here, but the nncertainty in the varicus model parameters is not explicitly
evaluated. Itis judged by the analysts that the carrent analysis is somewhat
conservative in this regard, in that the simplified mode? likely overestimates
sk

Uncertainty in the Yes Weather is known to be a contrelling influence. This is captured by analyzing

Weather the possihie agent releases for 1,460 differcnt weather samples. Thus,

Associated with notwithstandng the uncertainties in the dispersion model, the range of weathey

an Agent Release 15 captured. However, due to the simplicity of the model, the dynarmies of
changing weather over the full time of the releass are not well captured.

Muodeling of Mot Although not included in the uncertainty characterization, sensitivity stadies

Emergency numerically  have been included that report the results with anit without protective actions.

Protective Actions  estimated  The mode)s assume a 95 percent participation {based on data for other

in the Cormmumnity evacuations) bt the uncertainty m this has not been evaluated. Th= models
used here for protective actions ars quits simple and are judged adequate for
estimating risk bat are judped inzdequate for specific emerpency planning
1ssues, which are better evaluated with more detiled models.

Rendomness of Yes Drifferent accident sequences have been penerated to account for the fact that

Nurmber of the accident could occur when there were many werkers in the imrnediate

Workers Wear vicinity and when there were very few workers around. This remains

Accidents uncertain, b it wes explicitly evaluated.

Uneertamty in the Yes Uncertainty distributions have been developed for worker irmpact, byt this area

Impact of remaing highly judgmental-—detailed modeling is not practical. Thus there is

Accidents o considereble analyzsts’ judgment 2nd the simplified assessment of fatality'ne

Nearby Workers fatality makes coverage of this difficult. The models have been greatly
cxtended since earlier QR As, but this area is 3till highly nncertain. It is judged
that the numerical results, even including the uncertainty distributions, might
bave a conservative hias that would tend to averestimate risk.

Uncertainty in the Wo This has not been explicitly evaluated using uncertainty distributions—there

Responss of are accepted vatuss for dose-response that were used. Work is underway to

Huomans io re-cvaiuate the standards and aH the work {o date has been aimed at warkers,

Warious Agent whereas risk also iz sstimated for the full range of population in the

Doses surounding cotmnunity. Sensitivity studies have been used to address this.

Given the results of the sensitivity studies, it is the QRA analysts” judgment
that this is the controlling uncertainty m the estmates of publkic risk.
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wide variation in the industry. But there is another factor: the chemical agents were produced,
uploaded into munitions, and shipped withowt a high incidence of agent-related fatatities. The
demilitarization operations at CAMDS, JACADS, and TOCDF also represent over 20 years of
agent operations without an agent-related fatality. Probabilistic evaluation of worker risk is a
relatively new endeavor and should not be considered a precise predictive tool.

6.5 TUncertainties and Limitat-iuns

Use of the results of these analyses must be augmented with an understanding of the
uneertainties and limitations. These factors do not negate the usefizlness of the study but should
be used to understand how best to use the information in risk management.

The QRA models bave been solved with inclusion of uncertainty distributions for parameters in
the models, generating an uncertainty distribution for the numerical estimates of risk. The use of
uncerainty analysis in the assessrnent has been discussed in section 12 and the distributions
assigned to individual parameters are described in appendix P and related appendices. Even with
this characterization, the use of the numerical values in this study must be tempered with an
understanding that there are additional uncertainties that are not fulty assessed. Table 16-10
provides a discussion of the analysts’ view of the ralative importance of the uncertainties,
whether quantified or not.

In spite of the uncertainties, the risk evaluations meet their objectives by providing a risk
management tool. In other words, the risk assessment can be used by extracting the insights
while recognizing the numerical uncertainties. For example, the evaluations have been examined
and it has been concluded that the types of accidents contributing to risk are largely independent
of the numerical uncertainty in the risk values. Thus the analysis, even considering uncertaintics,
sugpests that seismic is the greatest sterage risk and fire is the greatest disposal nisk. In addition,
while the numerical estimates are uncertain, they are useful for companng different activities and
in a more limited sense, for comparing to other risks.

In addition 1o the uncertainties, there are also some limitations. These are generally associated
with the specific scope of analysis or the availability of information.

One timely topic is sabotage and terronsm. These are not included i the scope of the QRA. As
describad in section 5.7, sabotage and terrorism are addressed through other methods of
assessment and protection. Assessments of sabotage and terrorism cannot be included in
unclassified risk assessments because detailed assessments would, in effect, create a roadmap for
such activities. There are two conclusions that can be drawn conceming terrorism and sabotage.
The first is that the risk models very likely include the levels of agent release that could be
associated with such events if they occurred in storage or processing areas. The QRA includes
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earthquakes and accidental airplane crashes and other very catastrophic events that include the
potential for very large releases. The second conclusion is that the chemical agents and
munitions only pose a threat as long as they exist. Therefore, whatever threat exists is 2 direct
function of how long the stockpile continues to be stored.

A summary of some of the other key limitations is provided as foljows:

The current results represent a snapshot view of an ongeing risk management
process. These risk results therefore should be used for insight, but are not
anticipated to represent the final risk because PMCEY has commitied to continued
efforts {o manage and minimize risk.

The analysis is only for agent-related risk of accidental releases and for the risks
of disposing of the energetics associated with munjtions.

The QRA models have been developed to capture the UMCDF-specific
operations, but not all details are available at this time. The models should
continue to be updated as the specifics of UMCDF operations and the final
procedures become available,

The analysis is based on the current scheduie of approximately 6 years. The RMP
calls for an update of the QRA prior to new campaigns and any changes in
schedule should be inciuded at that time. Increases in schedule do not always
have a linear impact on risk because the risk is very different for each munition
and agent. Re-evaluation of the QRA models is needed to assess risk based on
schedule changes.

There were some assumptions made regarding the processes, as detailed in
section 3.13, Some of these assumptions could be critical to the resutts, so it will
be an smportant risk management activity to verify the assumptions or update the
models as information becomes available.

The HVAC carbon filters will collect significant ameunts of agent. Currently, a
final disposal method has been tested but details of implementation at UMCDF
are not yet available. This risk assessment includes the risks of transporting the
carbon to an onsite storage igloo and the risk of external events such as accidental
atrcraft crashes affecting that igloo. The risks of final carben disposal, however,
are not included in this evaluation,

UMCDF QRA
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The results include consideration of protective actions in the community, because
consideration of protective action provides a more realistic estimate of risk. The
pretective action model is very simple and cannot be considered a detaiied
planning tool. As discussad in sections 13 and 13, elimination of protective
actions would increase these public risk results by approximately 2 factor of 16
or 10 for disposal processing or storage during disposal, respectively. The
important contributors to risk remain the same.

Continued storage risk estimates also do not include potential changes in
population. Therefore, it is possible that nsk estimates of long-term storage are
underestimated.

The analysis of continued storage does not mclude the risk of whatever disposal
process would be implemented after 20 vears.

The relatively recent discovery of the possibility of hydrogen overpressure in
mustard-filled monitions and containers has been examined but only partiaily
modeled Worker risk was modified to account for an increased probability of
splash/spray contact given a leak after an upset. The possibility of hydregen
combustion during processing was examined, and it was concludad that there
would be no public or worker risk from such an event, although there cculd be
some damage to equipment,

Assessment of worker risk with detailed probabilistic modets is a fairly new and
unique activity. As such, there is less past methodologicat experience to draw on
in the development and implementation of the models. Being less mature
technically, the assessment of worker risk is likely subject to larger uncertainties.
The worker nsk results therefore should be used to provide insight, but it should
be recognized that the numerical values are subject to substantial uncertainties.
While useful for insight, the QRA worker risk models should not be a substitute
for other raditional means of ensuring that worker tisks are understood and
conirolled. The RMP requires both methods of control.

When assessing risk, completeness is 2lways a concern. It is impossible to attain completeness,
but QRA methods have evolved te help ensure systematic approaches that provide sotng
confidence that the evaluation has captured the significant risks. The required development of an
BEMP that includes the QRA, as well as OSHA, USEPA, and U.S. Army safety and risk
initiatives, will kelp ensurs that facihity cperations remain safe (PMCD, 1996). Review of the
QRA and facility as well as a detailed program: to capture Jessons learned from operations further
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enhances the informaticn base for the QRA. The commitment to update the QRA models is the
best assurance that the QRA results are as complete as possible.

16.6 Perspective of Numerical Risk Estimates

The QRA is only an assessment of risks and does not include conclusions regarding acceptability
of risk. Acceptability is determined by society, often through elected or appointed officials.
Many readers of PMCD nisk-related matenals have expressed a desire to have additional
explanation of the numerical risk values by comparison to other risks that society and individuals
face in everyday life, Companisons need to be carefully selected by decision-makers. Society,
individuals, and decision-makers have different perceptions of risk that are the controlling factor
in risk decision-making. Without claim that these are the only way to view the risks, some risk
perspectives are provided here,

The first risk results are societal, impacting the entire commumity, Societal risk comparisons are
problematic when considering one activity (such as UMCDF disposal processing) where possible
effects are limited to a specific population when most societal risks are compiled across larger
populations. The individual nisks, discussed later, better capture the impact on the people closest
to UMCDF. Table 16-11 lists some societal risks int Oregon in terms of expected deaths per
year. All the entries in the table except those for the QRA (which are shaded) are actuarizl in

Table 16-11. Some Societal Risks in Orsgon (Expected Deaths per Year)

Deaths m Oregon per Year! Caunse

1130 All Accidenta] Doaths

479 Metor Vehicle

58 Drowning

43 Fires

22 Machinery (Including Farm}

7 Railway Accidents

2 Elcctric Current

0.2° Dog Attacks

0.07" _ Siockpile Stoage at UMCD

0.0009° Disposal Processimy at LIMCDF
Noles

*  National Safety Cownsil, 1995, based on } year; st years arc similar
' Onaverage, one death every 5 years

*  QRA cstimate, one death cvery 100 years

! QRA estirnate, one death every 1,100 years
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that they are based on data from past years. The QRA. nurnbers are average estimates using the
QRA methodology. As noted in the previous section, these estimated values are uncertain.

When considering sk it is also important that the scope of the risk evaluations be considered.
The QRA estimates risk of fatality as a result of accidental releases of agent. That is why the
other statistics listed for perspective are accidental deaths. PMCD and the State of Oregon
consider ather risks (e.g., exposure to normal emissions) through a health risk assessment
required for an operations permit. It has thresholds set 10 ensure that the dispesal activity does
not account for a sigmficant percent of the population’s chronic exposure fisk,

The accidental death rate in table 16-11 is made up a large variety of risks, some voluntary and
some involuniary. The QRA mean estimates for the possibility of fatalities associated with
processing and storage are much less than 1 percent of the toial accidental death rate. The risks
assaciated with UMCDF and UMCD are somewhat different than many other societal risks in
that they are of limited duration. The disposal process lasts approximately 6 years and the
storage risk will exist until the stockpile is eliminatad.

QRA nisks slso have been reported on a per-person basis. This is typically referred to as
individual nsk, elthough it 1s calculated for groups of people living in various geographic sectors,
not for specific mdividuals. Table 16-12 1liustrates at a high level the QRA risk results
compared to Orepon accidental death siatistics. {(Sections 13 and 15 include results at different
distances from the site, which show that the individual risk drops substantially as distance from
the site increases.) The storage and disposal individual risks are on the same order of magnitude
close to the site. At about 7 miles, the disposal risk is very small because most facility accidents
involve limited quantities of agent. Storage risk is higher because of the larger agent quantities
that could travel farther from the site.

Table 16-12. Estimated QRA Risk Compared to Individual Accidental Death Risk in Oregon

Likelihood per Person

per Year Description

380 in oo miltion" Al Accidental Deaths in Orcgon

4 in obe milbons - Cmﬁ:r’uéd:ﬂmgc, Average for Peopie Living within 3 Miles
2inopemmillion - Dispossl Processing, Average for People Living within 3 Miles
OAinone million - Contimued Storage, Average for People Living abovt 7 Miles Away

0:02 mone million . nispb&jai-?ming, Average far People Living zbous 7 Miles Away

Mote:

' WNatonal Safery Council, 1995,
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Table 16-13 provides some additional perspectives on individual risks of accidenta] death,
including very rare events. {Oregon statistics were not available at this level of detail, so
national averages are used.) This type of information is usefnl becanse it can be used to compare
to other nisks that society perceives to be important or unimpertant, Incloded in the table are
other t1sks that are a small percent of the total accidental death rate and some nisks that are
substantially smaller than the chemical weapons risks. Again, the vatues shown are the mean
valnes of uncertainty distributiens that indicate that the risk could be about & factor of 10 higher
or lower, and the individual nsks are also dependent on their specific Jocations relative to the
site.

Table 16-13. Some [ndividuzl Risk Rates in the United States

Risk of Diceth in U.5. per  Percentef

Person per Year Total Cause of Accidentzl Death

340 in s million® 100%  All Accidental Deaths

160 in a millioa" 47%  Motor Vehicle

28 m a millica" 8% AlR Arcidental Poisoning

22 m a million® 7% Pedestrian Siruck by Vehicle

6 in & millioa* 2% Accidentz] Firearms

5 in 2 million' 1% Choking on Feod

Fiooosmillion 70 % Cheriel Wempons Sicrage for Poogle within 3 Miles

,LCD{pu- jwmhl dwpusalsmu}

SR L b for People within 3 Mﬂﬁ nf
S ) .w F {per year ﬁ.’:ﬁbﬂlﬂﬁ years) - N

2 in o millian ¢

0.4 igons Tlltion | . - {5 ieniical Weapons Stmageforl’wpl:ahmﬂ ‘Miles
e e L e UMCEY (per year umtil disposal starts)
0.2 in a million" 0 ﬂﬁ% Lightming
0.03 in a miflien" 0.008% Venomous Snakes/Spiders
0.02.in um'.:mtl]mn 0.006% . Dmpuaa] Operations for People about 7 Miles from
, - IMECDF {per year for abou & vears) T
8.01 in a millign” 0.002%  Fireworks Accidents
Note:

*  National Safety Council, 1995.
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16.7 Using the QRA in Risk Management

A number of uses of the QRA are specified in section 1.9. To date, the risk models have been
used to study individual 1ssues such as the ngk impact of different disposal schedules. The
results and models can be used to support the site-specific risk management process. Ttis likely
that some changes to facility operations will be identified as the UMCDF procedures continue to
evolve. The QRA results can also be translated into PMCD’s existing risk assessment codes 1o
ensure appropriate pntigations of risks.

16.8 Conclusions

The overall conclusions of this study regarding pubiic nsk are most effectively displayed in
figures 16-3 and 16-4. From these figures, it is clear that the public fatality risk of disposal
processing is less than the risk of continned storage for any extended period. This is the same
conclusion reached in the UMCDF Phase | QRA. Also shown in the figures is the impact of
processing on storage risk and total risk, showing the decreasing storage risk as munitions and
agent arg destroyed.

The factors determining the risk of disposal processing and storage have been identified and are
discussed in detail in sections 13 and 15.

The public risk results have also been calculated for latent cancer. This is the risk of
exposure-induced cancer long after the accident, as opposed to the acute fatahity nsk described
previously. Of the agent stored at Umatilla, only HD has a carcinogenic effect. The findings
from the QRA indicate that the latent cancer risk from accidental releases of B is much lower
than the acute fatality estimates.

Worker nisk due to potential agent exposures alse has been estimated. Compared with other risks
identified in this study, Disposal-Related Worker risk from plant processes is more significant
than the nsk frem external influences such as earthquakes. One action, clearing the jams in the
DFS chute, accounts for a large portion of the worker nisk. The risk for Other Site Workers bas
been assessed to be somewhat higher than that of the public located closest to the facility with
very similar accident contributors.

The analysis described here 15 one tool used within a comprehensive RMP at UMCDF. There
have alrezady been numerons risk management actions based on the results of the TOCDE QRA,
and this process with the UMCDF Phase 2 QRA will continue over the life of the facility. The
comprehensive RMP implemented at TIMCDF will help ensure that PMCD’s goals toward the
minimization of risk are met as the stockpile is destroyed.
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