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cal subdivisions. The last two arrangements can be comblned 1nto a 11Ttn
type, in which grid element boundaries are comprised of both subdivision
boundaries and the radiological isopleths. The advantages and disadvantages
of each arrangement are discussed below.
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hments. Unfortunately, small business establishments are not
jshable fraom residences, and ’Iargg multi-family establishments are

gu1snanle from other iarge Du1|umgs.

Knowledge of the location of individual buiidings can aisc be an aid in
estimat1ng the population within each grid element. I[f the grid elements are
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O
divisions to the grid elements; however, in this case, it probably makes more
sense to base the grid elements on the boundaries of the SubJWISanb. as
explained below.
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1f the grid element size is very small, property tax information may
have to be obtained from property tax rolls or from a similar source. If the
grid elements are very large, property values for selected counties are pub-
lished in "Taxable Property Values and Assessment Sales-Price Ratios" (Census
of Governments, 1982)

The probiems associated with coiiecting data for a rectanguiar grid are,
for the most part, also to be found with a radial grid. The advantage of

using a radial grid relates to its improved accuracy in assessing the overail
consequences of the accident., Ground concentrations of contaminants near the
mraamd ad cemlaa Td L wcoaToa..andl.. Lo.... I'..._.l.- 11 Ao mmmamaa N N e
pUiIinL uj iTirase wWOuId 08 TEIdLTY Ely Heavy. LEltL1ali JI', LEsSe CONncCeéniracions
would fall off sharpiy, but as the piume traveis downwind the deciine wouid
become much more gradual. for analyzing such a site, a radial grid is par-
ticularly well suited. Because it has smaller grid elements centered close to
tho arridant cita 1+ nrauidas Aavoatar vracaluytinn whowas 14 ¢ mact noadad A
LI Rl Wil 90 by ik ’JPUVIUCD sICULCI T2 IWL WY WD T © 1L L3 Va2 e HTOULW . n
radial qrid is illustrated in Figure 3.1.
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For the more severe reactor accidents in which the plume spans several
political subdivisions, the IR-GRID program provides an attractive option. As
already noted, this software will impute data values to the grid elements

35§ nn
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3.3.3 Grid Eiements Bounded by the Radioiogicai Isopieins

For simulated accidents or actual accidents, a set of radiological
ieanlathe ran ha mads availahlae +n ths analuct Th\c rhnicre ﬂf nr1d e1pment
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land within a grid elem nt is contaminated to the same degree. In tnis arran
gement the area between each pair of radiclogical isopleths becomes a grid
element. These grid elements can then be further subdivided to satisfy the
property value requirement.

A1l of the difficulties discussed above relating to imputing land uses
and property values to the grid elements are involved here as well. In addi-
tion, because of the irregularly shaped grid elements, obhtaining the areas of

shaped , chtaining
b et ol memamd s oMt o ﬂAA 43 nmal AafFmed lledmm = mlansmadnem +n ~romo
LHT Y TA B ITCHIEIRLY rcqunlcb din acoilidnds €Tiore. Uoalilly a pianimcicd LA LU
pute the areas is the best method, although "counting the Squares" within each

grid element will also provide a reasonably accurate estimate. In this latter

technique, a gridded overlay is superimposed on each grid element. The number
of squares falling within each grid element times the area represented by eact
sguare gives the desired resuit,
3.3.4 Irreqular Grid Based on Political Subdivision Boundaries

A fourth alternative is to use existing political boundaries to gefine
the grid. A major advantage with this approach is that data are often pub-
Tished or otherwise availabie for political subdivisions. Reilatively good
rasalution can be obtained for the analysis if data are available at the
township level., Good resclution is especially important close to the release
point. If one needs to analyze a very severe accident, with significant
contamination spread over hundreds or thousands of sq kilometers, then as one
goes beyond, say, 80 cr 100 kilometers from the point of release, grid ele-
ments formed by county boundaries should prove adequate.

There are two potential disadvantages with the irreguiar grid. The
f1rst 15 that th1s type of grid will not likely provide as fine a resolution

in areas ediately around the release point as will a radial grid. A pos-
cihla t‘n‘lu‘l";nh +*n +h1¢' A *m e Finar Avad aloamonte hy nawmtidianinas +hao
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POITLICOl BULUTVISTION TOT LRE area wiLlnin 4 1€w Wtie> 0T LNe Treledse point.
In this case, one can assume that all subdivisions of a township or county
have the same characteristics, except for the contamination level, or one can
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provide more precise information if it is available. The U.S5. Geological
Survey 7.5 minute series maps mentioned earlier can be used to provide esti-
a 1Y)

mateoc of
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population, land use and values for these narf1f1an.
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rty values for thes
The second potential disadvantage is determining the dose or ground
ntratlon for each of the grid elements. For an actual accident the
em

an estimate of the dose or greu
release point,
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This grid arrangement is similar to the one described above except that
it provides additional resolution with respect to contamination levels. In
va

this arrangement each grid element boundary is coterminous with both relevant
o I ‘l-‘,--.'l "nub’\l"';-:-:r;ﬂ-‘\ haiimrdarmeaoe amd dscnmlogdh haiimd ;o Thnon offaord = -
HV L TLQi ULV I3 IUN DUUNUGrn 13 aiid 1 >UPITLil puunidar ics . IS ClieLiL 13 L
further subdivide each political subdivision into a number of grid elements
equal to one more than the number of isopleths passing through it. For ex-
ample, if three isopleths pass through a subdivision, then this subdivision
will rancict af frnur Aarid calomante T nvnuidos Aatas far asrh narid clomant

-r AR e o FAsian :’I 1w T N T 0 ol a 1% iJl VE L, WAL 1w LR RN ul LIRS 8 \..ll_lll&.lll.’
the simplest approach 15 to assume that each grid eiement takes on aii of the
characteristics of the political subdivision except for the ground concentra-
tions which are, of course, determined by the isopleths.
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4.0 DECON--A COMPUTER PROGRAM_TO ESTIMATE THE PROPERTY-RELAT
COSTS OF SEVERF RADIOLOGICAL ACCIDENTS

In this chapter we describe the decontamination analysis program called
DECON.  This program was developed with two aims in mi d: to provide
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a

assist ir site-restoration pianning.

and the Site Database described in Chapters 2 and 3 of this report. DECON can
operate either in 1ntcract1ve mode on an IBM Personal Computer and compat-

ihles, or in h er. The current version (Version 4.0)
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4.1 LOGICAL STRUCTURE OF DECONM

In this section we consider the logical structure of DECON. DECON's
operating principle--to minimize the off-site economic costs of the reactor
accident through site restoration actions--is described, and the underiying -
assumptions are discussed.

4.1.1 Minimizing Economic Costs Through Site-Restoration Actions

The process by which DECON minimizes the economic or secial costs of
o . P G (s o RO - TRy O e -, (- ol o S, B <l < S o | [ R UL, B RPN | R oo R e S i o e
LT gLl Tuxit 1> TeidLiveElyY >LrdiynLiorwdru. CadEriLidi iy, Lrne PEUYT aike HCHIH:)
with the pre-accident value of the property within each grid element. It then
makes several adjustments te the property's value depending upon what restora-
tive actions are taken. All of the adjustments are social costs attributahle
+n +tho arcidant Thacra adiiictmante amm Aacrrmaibhoad hal A
Ly LD OLL TUCiiL . IHNE 3T OU JUILINITIILD 1 C UT3LT TWTLY DD EUN .

If an 25=et becomes contaminated so that it cannot be used for some

period of time, then the owner of the asset will suffer a loss. The loss, in
fact, will be identical to the ownership costs during the pericd that the
asset remains out of use’. To see this, observe that acguisition costs must

The costs associated with an asset can be viewed in terms of three com-
ponents: the acquisition costs, the ownership costs, and the operating costs.

Acquisition costs consist of the purchase price nlus

cannot be aveided by immodiate wecala, Dunerchin poc

due to asset deterioration and to Ccianges in asset

conditions, including those giving rise to technologi
4.1
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be excluded since they have already been incurred--i.e., they are sumk.

Gperatinq costs are excluded simply because they are avoided whiije the asset

led. F1na]iv- since the asset will have no value in use during the
i Ty eriod is zerp--
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periodi. We now consider five types of ownership costs that apply t

perty that has been radiologically contaminated. They are property lo
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residual contamination
deterioration

altered market conditions
deferred u
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We now consider these effects of the accident and the property value adjust-
ments that DECON makes for them,

A 1 1 1 Nowsd o1 fe i N ey
H.1laded KE> IULdl LUNILdIlITidL 1011

One factor that directly affects the future value of the property

relates to the cleanup criteria. The more thoroughly the contaminants are
removed, the less will he the residual contamination., However, irrespective
of how littie residual contamination remains, the public may perceive some
health risk remaining from the decontaminated property. In addition, the
extent of the perceived health risk is likely to depend upon the way that
nronertv i used Far nvamn]n recidential nronertv value

property is used. For exam e, residential property value

adavmenl: wffamdbad shan ;—Ju,a_:_1 _____ E el a

an:lelj Al TCLLEU WIiGil 1Ml 1l P!UFEILJ vnluca. artud GH

vaiues more adversely affected than either of these. Because there is no
clear evidence on how much property values would. fall under varlous cleanu
criteria, and because this effect could vary by country and by re

Aallnwe +hn analuect $#n calordy a3 cot Af rnr{ﬂun1 roanndaminadd

LB, ) LIl ﬂIIHIJ:II.. LW T ITL b U L L W1l 1 FuluIiR | LUIlL@iGIitg L]

factor for each land use category

Dwnership costs arise even if the asset is never put into

mr e i A iimemn A mnmla ke cima Fha Aacen thai: tmaliidn damemos~t ~
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wear and tear, maintenance costs, and other costs of operation such as fue
use,

2AT4+hann tavac ava a nart af nriuvata Aunarcehin racte
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inciuded here, since social rather than privaie cosis are bei
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Residual contamination factors provide for a one-time less in property

values, DECON adjusts property values for residual contamination as follows.
1f k is the residual contamination factor, and ¥, is the real property value
prior to the accident, the1 the post-decontamination real property value, ¥,
is

v, = (1-k) -V, (1)

As mentioned earlier, the magnitude aof k is expected to depend on the type of
property, and to vary with the cleanup level, since the cleanup level deter-
mines the guantity of residual rnnfamlnaf'!nn‘

-

4.1.1.2 Deterioration and Obsolescence

Ownership costs 1nc1ude the effects of obsolescence an
ial if the property is n
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sses are likely to vary for differen
because of the obsolescence factor, indus-

de prec1ate more rapidly than residential
1

(o

ﬂ t
types of property. For examp
trial properties are likely to

properties; however, deterioration may be at thp same rate. On the other
hand varant Jand wranld natthor datawns Ak Ea e W el | e
nlirid )y VAL@nL tRuU AUR W T L RICl UT Ll fuTaet NIUT welOme UuoUiTiiT .

In developing an estimate for deterioration losses, it is important to
keep in m1nd that the pre acc1dent va!ue of the ‘property llkelv assumes
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t
property at the concl us mi
expected to depend on the type of property; and
of rero.

Still another source of potential property loss reiates to altered
market conditions that can give rise to ownership costs. This category
encompasses many kinds of nffnctq on both the supply and demand sides of a
market. For example, consider a local food processing industry whose opera-
tions are no longer viabie within the iocal community. As a resuit of thne

t
closure of these plants, all real estate values within the local area may

suffer a permanent decline, apart from their decline due to direct
contamination

R L.

As another example, consider a Jarge production center that is so badly
contaminated that decontamination cannot take place soon after the accident.
The center may suffer a permanent loss of its skilled labor faorce which can

capse a npnaral popu 1lation dgg]1ng’ diminished economic act1u1+u in the area,
and a consequent decline in property values.

To incorporate the effects of altered market conditions on ownership
costs, df and V; may be adiusted in the previous equations. df should be
ardviictnd 1€ +ha affard An Aumarchin racde 1 e bt sbospmmmbans sad b s momwicd snd
HHJ-MJLLU i RITL, T 1 ITLL Wh \.l'IIHCIJIIIl.II LUDLQ l.:.llUC.)l.- LWHIIUT UL LT 140U W) U wLUliJg Wit
annual percentage change, while ¥, should be adjusted if the effect is best
characterized as a one-time change. If the expected change varies from year
to year, then df can be used, but the analyst will first need to compute the
single rate that is equivalent to the series of rates. This computation can

vnlirad F~fAac+ walatinmnchinc
Tl I LLWY WwVO L ICII;ILIUII)III'J:'-

4.1.1.4 PDeferred Use of Property
can be viewed as providing a flow of services to its owner or
nt ualian AF a2 AwAaRawdy :!:‘\npllﬁl‘ +n +hn mat nrvacandt unlin Ad
ik valuc Vi o pPryupci Ly 12 C Hal@ wvv LG I L PICDCIL Yailuco vi
ow of these serviceés over ihe iifetime of the property, iess

e that the property may have at the end of its useful life. If
rvices from a property becomes interrupted, the property will
ome of its value,

OAGI0001550 00126



Property that becomes contaminated may be taken out of use until it can
he restored. The deferral or loss of its services constitutes a fourth factor
affecting its value. The loss from the deferred use of real property is
estimated implicitly in combination with the losses from deterioration and
P T P e Tty TR STl [P Sy S, N A STSSEY WU T ISR ¢ 3 RN Contpary Tha rurrant valus
Ulsieatanue, LT 107rmaia was YEvoil 1H CHUaliull (o) abuvi., TS LM ST Yoiue
of personal property that will be out of use over the next t years is given by

PP = PP . aynl.rt) (3)
iR v g ki o 1 L

where v is the real rate of discount, and PP, is the pre-accident value of

personal nronertv~ The pre-accident value of personal property is user-
mant

N & B |
:

o

-

Finally, the cost of decontaminating a property will directiy affect its
pre-decontamination value., The more costly the required decontamination, the-

less valuahle the property will be. If the decontamination costs incurred in
unar # awvn ™ and m 4¢c +ha Aicraiint wada ha tiha matr mnvacant ualua Aaf tha
Jl—“l i WA, “’ "B RRY | | | 2 " A M1 JLUMI IO by |-||C|| \-ll‘.- o u Plb-\lbl"- '“l“i— ‘Jl l-lli-
decontamination costs is

c*x = avnfl-r-ti

L L expl L

1f we now put these relationships together to determine

value of a property, V¥, that remains out of use for t vears an
racidnal ecantaminatinm doatarinvratinon and ahenlacranra Anfarra
N w7 N Nl ek | e WF P WARKIFIR JHMA & T AT g i, e § | W] AW WD) AR v“avl‘ahhll\-b. e Wl |
costs oY surveying, monitoring and decomtamination, we have

Yo=Y (1-k) axn{ ={r+dfi-t} + PP. : a¥yn{artl

y v, vamEl EXPL-\TFOT ) 1 L expi-rt;

- (D.+D0gt0,) - exp{-r-t} + SH

whave N1 1¢ ths ract +tn Aorantaminatas voasl nvanovdue Nt ¢ha »~
P e T R -n L4 o B F P LA ol R N WS AN W RN B R l‘-:l‘l Fl ‘UFI-I b: ’ "E 12 [T o™ T
bt o b it T A h el ned .. T RN ¥ (A N I N e Nl o o R S Y - O AN S T
LafiinaLe guliaing conte |L>; U, 15 in& COST 10 geconiaminate dut.OllluD1
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residual contamination {k), deferred use (r) and, deterioration (df) are
separately identifiable in Eguation {5). Each factor can be altered in DECON
to determine the sensitivity of the results to any or all of them. Farther-

more, other effects, such as inventory and crop’ ]osses. effects from altered
market conditions, and property hazard risks can be embedded in either the
annual deterioration factors, or the one-time residual contamination factors,
whichavor i¢ annronriate
whichever is appropriate.
A 2 MIMIMTIZIUNCS DOADECDTY OO ATCN L ACCEC
TFaL URAINANT] L 40T [ MWrr vl NLLIY ) LU LA S bt
Tim bhdn mamdloam sia mmmrddaw dha avrnTimid awnmnnn [ htmb NOCCMAK mins
ATE LIS 2PLLIWUIT weE Luliaiuei LT CAPIILIL plULCh;‘z Uy Wil UL e~
_____ bk mmmde —f Ao cacl da—d mmtmn ~d S dhe motam mamiimemmdd Amn amed smiiAawma?
lllI.Et.'h LIIE LUDLD> Ul L dlLCiutiiL, >UNE U} 1LY Hia juUT d:ibl.lllpl.lullb. alte aTvorat
______________ i L, N ko I Sy e By
properiy concepts developed by ihe model.

4,7.1 Algorithm to Maximize Properiy ¥aliues

The algorithm upon which DECON is based works to maximize ¥¥ (which is
the same as minimizing the off-site costs of the accident) by varying decon-
tamination costs, C, and the time of decontamination, T. The way in which
this is done can be viewed as a progression of steps, which are illustrated in
the flow diagram depicted in Figure 4.1. The process assumes that all

Rateronce She
Sats base Cminbase
i ;
] »
¥ ¥
i Dota |sterface i._._.’.i Spacty Oprions jq .
|
|
A8jum TOr
E'I.'_.l"ﬂ
Fastne
Chack lor
| Restrictionon  |el]
Baiocied Metbod
I

o g

FIGURE 4.1. Primary Logic of DECONM
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decontamination activities take place and all costs are incurred on an anni-
versary date of the radiological release. However, violation of this assump-
significantly affect the results

14 B wiin P nu il we e

f an area needs to be decontaminated, it is assumed that it wiii be at
fore it is decontaminated. Therefore, the radionuclides are

and weather for a year before the analysis begins. The CRALCZ
d a cat of unafhnmnn and dpra_\,.r

i wr i =

surface categories by 5D-
Site Database. This procedure is d
steps taken by DECON are as follow The F
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Chapter 3 and Appendix E. The

st id eliement is sel
-

oo

a . i i
time t = I year after release. DECON then proceeﬂs to pracess each of the
remaining grid elements.

o
the process is repeated for year two, The processing cont
been determined for each grid element and for each of the 30 years. The

process ends by identifying for each grid elsment the vear in which ¥* is

mination to residual con

3\ decontamination factor is defin d as one plus the ratio of removed
n

mi
of daca r
L] LA = = ¥
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4.2.2 Effects on Property Values When No Decontamination is Required
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A different situation which may arise is that a surface within a grid
element may be so severely contaminated that none of the methods in the
Reference Database is sufficiently powerful to successfully decontaminate

it. In other words, the decontamination factor for the most powerful method
Lo e (e Sy IO R S S | Tmmer dhaoaem dbha &cwed J-_-_.I.‘ _____ cmem Lmrmdmen Lmem dbd
avatilairle 1> 2Ll 185> LidH LN Ldfgtrl_..—UICLUllLdIIIIlIdLIUH ITdL LRI Ul Lnhas
surface. The decision rule that DECON applies herz is that if, at a given
time, one or more surfaces within a grid élement cannot be decontaminated,
none of the surfaces within the grid element are decontaminated at that time®.
Carg and huildina Aandantc awma averantinne cinrn +hay ranm ha waadyTu wamnuvad
Atldl 3 Wil MW I\JIIIB LWITLCIiELYD &l O CA\.CPL!UIIJ. FLIALT LIICJ wall o lCuullJ RN Y LR
from the grid eiement.

Another exception occurs if only a single-period analysis is selected.
1 thic raca NECAN “ndircratoc whir curfarac ran and whir rannnt ha doarnn_
CRR S L LR R \-ud\-’ Al e W 1Y T ) wid WD I T - AR ] RN b - LEHN Nl B IR WELE P 0N N AT AN B A Tl e N i W W
taminated.

In applying the above a]gorithﬁ to maximize property values, it way turw
out in a heavily contaminated area that the highest algebraic value for ¥* is
negative. In other words, if the evaluation is made exclusively on the cost
factors considered in the analysis, it is not cost-effective to decontaminate
the property; rather it should be 1nterdicted. However, there are some othey
considerations that should be taken into account prior to making such a deci-
sion. If a property is not decontamxnated 1t presents a potential hazard to
nearby property through resuspension of the contaminated particutates. In
such situations, one needs to evaluate the potential hazard and to compare

5Tn awvdwrams racac 14 1211l mat Rha mAare
LIl RALIELUIG LUIL oy e mWmitlh nNJLkL T HUD;
Database to decontaminate property within
analysis.
4.8
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this with the cost of mitigasing the hazard, say, hy applying and maintaining
a fixative and restricuing access.

when the best decontamination solution for a grid element still yields a
negative value for ¥*, a negative net present value reported at the grid
]

va at is
element level. However, in the report summary fov all of the grid elements,
re avs. Under one assumption, the properties with
e

racults are reported in two ways. Llnde s

negative present values are assumed net to be restored but interdicted; in

this case, the net present value of the property in ihe study area includes

the value only of property in those grid elements that it pays to restore®.

Under a second assumption, all properiies are restored according to the &
speci 1fied decontamination program, irres.'r_l ective of cost-effectiveness con-
siderations. For clarity, these and other property value ConCepts that are
reported by DECON are discussed in the foilowing section.

4.2.5 Praoperty Value Concepts in DECON

L4y A L msmmar®d sk rim ]l e e - o wmn e m e e +oad kL lal i alal ¥ Tha.
) 2EvETal Ll!ilt'lCllL plupt‘l Ly leut? LU, tpLh cho TEPUINLTU Uy MLUWIN. Lcy
é are:
® value of realfpersonal property prior to the accident
e yvalue of real/personal property after decontamination
the net present vaiue of real property immediately
after the accident

® total reduction in the preseni value of real property

® total reduction in the prnsent value of all property

¢ magnitude of property-related Eﬁsses

- with property buy-out
- with full decontamination
® total patential savings fram real property buy-out
- a3+ . ra_arridant nvyanaovdsyry ualuoc
Ul. l."‘.- RA-b F b B VI‘JPCI 1= YO W o
- at net present value of real properi,

The first concept is the simplest; it refers to the market value of real
pronerty {land and structurecs) or pavsonal pronertv (automobiles and building
property { ) personal property (aute les an ding
rantantcl Smemadiaral hnfawme Sho cmeaidamd dhenod’

LUt bo ) FHRIFCUWTOAALC i Y URCEVIE LI QUL iUCiIE LOoiTdal .
®A study area contains all of the grid elements included in an analysis.

Thic mawv he a iuhset of the entire arcidant area
PAE may Do gdent area

G ST SR

‘Property values will decline once a threat to the property is perceived, but
before the actual occurrence of the accident.
4.5
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then the costs to decontaminate and survey the additional grid elements——
those that are not cost-effective to restore--must be added.
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ihe total pat ential savings from a buy-out of real property is con-
sidered from two perspectives. First, property can be bought out at the pre-

accident value of the property. Typically, this is what happens when property

,,,,,, ensated for the losses they incur. Thig perspective is
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s1LoTre.
Since this type of buy-out would not usually be cons1dered equitable, it is
nat used in determlntnu rnmnpnsat1nn.
4.3 SPECIAL _FEATURES

DECON has been designed with several features to facilitate its use in

site restoration analysic, To aggict the uger, DECON is almost entirely menu
driven. The user has a choice of several different output formats: Detailed
infarmation by surface category can be produced for individual grid eiements,
or summary data only can be selected. Summaries are for the entire study area
and, optionally, for individual grid elements. Other special features are
descr b d be!ew.

i me 3 .
ze a subgroup of contiguous townships, say those
w1th1n a coun y. Pairs of grid element numbers are specified to define the
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ié prove worthwhile. Vor example, if plastic sheeting is used to cover roofs

! until they can be decontaminated, in some situations this measure could ob-
viate the need to replace the entire roof. Protective coverings might prove
cost-effective on other exterior surfaces as well,
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tion placed on one or more af the operat1ons using water and on one or more of

the surface types. When DECON is operating under this mode, each candidate
| method is searched for the restricted operatign [cee Fiaqure 4.1}, If the

method is found to contain this operation, it is bypessed for the specified
surface(s).

There are a variety of other reasons why one may wish to restrict the
use of specific operations. They include

@ equipment requiremenis cannot De met

L materials requirements cannot be met

L labor requirements cannot be met

] insufficient working area for usino larae eoyinment

3 g area for using large equipment
e terrain unsuitable for selected method
& roof too steep to accommodate egquipment

a 1N
4.1C
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Up te 10U restrictions can be imposed in any one case. i % ¢
Ligns apply to more than one, but not all, of the surfaces, each surrace wi_i
use yp one restriction., For example, if four operations are restricted on 10

surfaces, 40 restrictions are used up,

AR P AL R LER RV LS oY e A R o

e

4.3.4 Reguired Methods
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The limitation of 100 restrictions per case noted in Section 4.3.3 also
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check for inconsistencies; for examp1e it does not check whether different
In such cases, the first

methods have been specified for the same surface.
requirement entered will he the one that ic gperative,

4.3.5 Variation in Exposure lLevels
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f considerably. Housing interiors, for example, would usually pose a high risk,
i while highways and woaded areas would tend to pose & T&lﬂtlv@]? Tow risk.
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<.0 X 107 cancer deaths per person-Sy of exposure; however, this factor can
be modified by the analyst.
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A L
m

fris section describes briefly each of the computational models used
BECON.
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It is upreasonable o expect that all surfaces will receive the same
mass loading of contaminants from deposition of the plume. In particular,
vartical walls and interior surfacres will hecome Tese contaminated than hori -
e | Sopcm e Bl bsolisiRaem Dt R S o raed sekeben Ae =w mowmantéama nf dthoa mace
AU LAE , ALV UL SUTNTALES T LTIE  Ddiug Vl\ollllkJ- A O PR LN ““W"' W Vi FUEA R e
ioadings of contaminants on a unit ares of horizontal, exterior surfaces,
DECON assumes the following values for these other surface categories:

e exterior vertical walls receive 10 percent

@ interior floors receive 50 percent

e jnterior vertical walls receive 5 percent

® automobile interiors receive 30 percent
FThmen ni hawve accims enffimrtant warnina hae haan niuon +a tha nuhlie en that
BRI a% MPUMIMAST 2 HB22MINL W I I “H‘Illlls R Wei0 \i’i\'hll L CARACEE L LR R LR
structures and autos are properly closed up prior to evacuation. This in-
cludes turning off ventilation systems and closing doors and windows. The
above figures for interior floors and automobile interiors are based on a
study by Alanza et al. (1979); the other two figures are hased on the authors’
judgment.

As already noted in the discussion on efficiencies (see Section 2.8 and
Appendix B), contamination levels are based on the mass loadings of radioac-
tive Fsantaminante at +tho +tima nF +ha nliuma naceana Cuheannosnt franemiaratin
LR B ) e WAL PN AURED JIMALE o Ll WPl Y L3 1 LAY ol Pi“lll!— F“JJHH\- » uuuau\quuul— ol WITHILY :‘ “‘_'_w"
of contaminants 15 ignored. However, il was sugges ted that at least some of
the effects of transmigration would be mitigated by effective decontamination
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the site can be restcred L0 the selected cleanup level. T
ionship is used to compute d, the population dose avoided
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pap & the affected popuiation
£ Ieyear committed dose to an individusl from
continuous exposure in the area (Sv)
5F = the shielding facior
any
R » the ratia nd the Mevaar cammitted dnce at time £
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to that at time zevo

Note that the value reported for the population dose is valid only if the
cleanup level is in Lerms of dose commitment.

r\md;; J.m fi g ]
£8 L1

The radiation exposure to workers performing the decontamipation ac-
tivities is calculated based on the following assumptions

[
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2) The exposure rate is relatively constant over the decontamination

nard o
PErTLG.

3} The reiative radionuciide concentrations correspond to those used
to prepare the data file.

With these assumptions, WD, the dose to workers in person-Sv, is calculated ag
WO = H - SF - C  DR/DC - DKR,
.l e
WeRkLE bR
t = total man-hours involved in decontamination of the area
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