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DECLARATICN CF STEVEN AFTERGCOD A3 TQ CONTENTION VIII

I, 3teven Aftergnod, declare as follows:

1. T am ar environmental researcher with the Committee to Bridge the Gar

and a memter nf the 3outhern California Federation of Sclentists.
A statement of professional qualifications is attached to my declaration

for Contention I,

2, In cooperation with colleagues at the Southern Callfornia Federation of
Scientists, I have calculated dispersion factors and dose estimates for

twn classes nf creditle accidents at the UCLA reactor. One category assumes
release of indine isotopes in the quantities estimated for a fuel handling
accident by Hawley, Kathren. and Robkin in their report "Credible Accldents

for Argonaut Reactors” (NUREG/CR=207%). The other category assumes a more
substantial release, the amount sugzgested in the American National Standard for
Research Reactnr 3ite Evaluation (AN3I/ANS-1%,7-1877)

3. Foar both categories of release I have followed the assumptions made 1n
the Hawley report as to atmospheri: conditisns, duration of release, dose
canversion and breathing rates, and core inventory and proportional mix of
iodine isotopes. The yrimary difference is that, whereas Hawley assumes a
i{spersion factor (%/Q) of .01 s/m’ at an unspecified distarce downwind

and calculated doses acccrﬁingly. I have calcu¢ated dispersion factors for a
range »f distances from the source.

Using the standard NRC Regulatory Guides for di pevsicn cduring an accident,
T have determined that the X/G used in the Hawley report is applicatle at a
iistance of approximately 100 - 200 meters from the reactor room. DLoses

alager to the reactor, thor=fare, will %2 far higher than the 43,3 rem to the
thyroid estimated in the Hawley repnrt for the fuel handling accident. LDoses
near the reactor facllity boundary wi te aprroximately 9000 rem to the thyroid

-
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for the release presured by Hawley, Dnses will exceed the 10 CFR 20 linits
out to approximately 50C meters. Tens of thousands of people are within €00
maters of the reactor facility virtually every daye.
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€, For the second case cornsidered--a release of 25% of the equilibrium radie-
1ndires, as npposed to the .27 censidered in the Hawley report--doses exceed the
10 CFR limits and the ANSI/ANS site criteria out to tens of kilometers from the
reactor site, an area including many milliens of peorle. Maximum doses in

unrestricted areas exceed a million rem to the thyroild.

6, The methods employed rely largely on the standard NRC Regulatory Guides
for dispersion Auring nuclear reactor accidents. The results obtained can be
scaled up or down, for example, from the figures ottained for the 25% release,
tn estimate maximum individual doses and the slize of a required Zmergency
Planning 2Zone (EPZ) for different categories of presumed accldents,

7, These data are surprising in light of the general assurmption that research
reactor accident consequences would be minimal because ~f the relatively small
radioactive inventory. However, the particular characteristics of the UCLA
reactor--particularly the lack of containment structure and complete absence
nf an exclusion zone--significantly compensate for the smaller starting
irventory. Furthermora, the high pepulation density with no low=population
zone results in a total population dose that could likewise be quite high,
were there a credible means of release of a few percent or so of the core
radioniondine inventory.

The Hawley Fuel-Handling Accldent

£, The first category nf release examined 1s that put forth vy Hawley for a
fuel-handling accident invelving one of the reactor's twenty-four fuel bundles,
Hawley assumes that :his accident will result in release of +189% of the

core radlolodines, xenons and kryptons, and release of no other fission
rroducts, The release is characterized Ey 4.4 curies of i1odine-131, and
similar quantities of four other iodines., Such a release, Hawley asserts,
would result in a dose equivalent to the thyrold of 43,3 rem to an observer at
an unspecified distance dounwig?. assuming a one-hour release during highly
stable atmospheric conditions. ¥While not specifying the locatinn of the
downwind obgerver, Hawley does indicate a Z/Q at the point of the observer

as 107¢ s5/m?, which he terms "an extremely conservative value.,"

9, "7/Q 1s a relative concentration factor, a measure of the degree of dispersion
of atmospheric pollutants over distance. A particular’p/a value is accurate

anly a particular point downwind from a source. A particular %/Q value cannot,
ty definition, be assigned irrespective of the distance from the point of
release, tecause 1t represents dispersion over distance. The greater the
distance from the smurce, the greater the dispersion and the smaller the
eoncentration at that peint. Conversely, if %/Q is, say, «Cl at a particular
lacation downwind from the source, i+ must, by definitien, be larger than that
closer to the seurce, and the concentrations thus greater as well,

/ vy -~
1/ The Hawley report, in footnote (a) on page 48, indicates that the assumed
release represents 2,77 of the gassous inventory of one tundle containing 7%
of the core inventory. (,027 x .07 = ,00189, or .1£%%,)

2/ Table 4, p. 48, Hawley report.

/ =8 . g > ) s
3/ ivid., p. 51, indicates that in the darivation of the equations used in the
Hawley study, and reproduced in my calculations, the time of exposure "drops out.”
Thus, says Hawley, “the calculations would te valld irrespective of the time base

far the release, and would fit a puff or instantaneous reiease as well as a
protracied release,”
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10, 1In order to attempt to assess the location at which the 43.3 Rem
Anse astimate i3 valid, CBC submitted an interrogatory to the zuthors of
the Hawley, et al, studys

Interrogatory Gl: -¢/Q was determinei for what distance for an
observer downwind?

Answer ty R. L. Kathren (one ofzthe study's authors): The !/Q
value of 107° was selected as being the
maximum credible value; the downwind distance
at which this value might occur is site and time
specific. The report assumed that this value to
occur [sic/ at the location of a downwind otserver
1rresggct1ve of the distance of that observer from
the point of release.

(emphasis added)

As indicated in the preceding paragraph, a particular‘i/q value cannot

ba assigned "irrespective of the distance” of the observer from the point

nf release, because it is a function nf dispersion over distance., Although

the above interrogatory answer did not provide the information needed, we

were able to determine the location downwind at which a %/Q of .01 would

be valid by turning to the standard NRC Regulatory Guides for dispersion during
accidents,

11, Reg. Guide 1.4 puts %/Q at 10.2 at a distance 200 meters from the source

for a ground-level release for a time period of 0-8 hours. The Hawley assumption
of a 1 hour ;elease would fit in this category. Reg. Guide 1,145 indicates

a /Q af 107¢ Just under 100 meters for the UCLA conditions, The University

of Florida Argonaut. in 1ts application for relicensing, estimated a ¥/Q of

107¢ at ,1 miles {161 meters) for a releae less than & hours in duration,

using the standard NRC meteorology (see Figure 4). Thus, the dose of 43,3 rem thyroid
estimated in the Hawley report would bte valid for people about 100-200 meters

from the reactor, given dispersion out-nf-doors (as opposed to within the tuilding,
which 1s a special case discussed ir lMr. Pulido's declaratien) and the standard

NRC dispersionr models,

12, 3ince Hawley indicates the value chosen was "an extremely conservative

value,” it would probatly be more appropriate to choose the 200 meter distance

as the location at which that observer would receive the dose, but in my
calculations I have used the less conservative (from a safety standpoint)
assumption that that dose occurs at about 100 meters, using the less conservative
methodnlogy of Reg, Guide 1,145,

13, Reg, Guide 1,145 was then used to determine the downwind distance at
which thyroid doses of 5 rem and 1.5 rem would occure. These

correspond to the boundaries for emergency planning for re-7arch reactors
(2 rem) and site evaluation (1.5 rem) of both NRC and AN3.

4/  NUREG-0€4C and AN3 15,16 Draft II (Tatle I for toth) indicates a 5 rem
thrysid dose as the determinant of the size of the EFZ for research reactors.

AN3I/aN3-15,7 states that dose commitment in the event of a design basis accident

to persons within the site boundary shall rnot exceed 15 rem to the thyroid

and to persons at or Yeyond the urban boundary shall not exceed 1,5 ren,

The site boundary is defined as the 1limit of the area "whereir the reactor

adﬂiristrauor may directly initiate ewe"~enc, activites.”"” The urbtar toundary
“means the nearest toundary of a densely populated area or nelghborhood

containing population of such numter or in such a location that a complete

rapid eyacwation is difficult or cannst be acconplished within 2 hours using

avallable resources,” The 1.5 rem dnse corresponds to 10 CFR 20 linits.
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4, As seen in Figure 2, using the standard Reg Guide (1.145), the

tte Soundary, emergency planning zone, ard urtan boundary (10 CFR 20 limit)
would occur at 170 meters, 300 meters, and 600 meters respectively, for

the release assumed for the Hawley fuel-handling accident. In other words,
even for the fuel-handling accident assumed by Hawley, doses in exgess of the
10 CFR 20 and ANSI/ANS limits would occur out to 600 meters, a large section of
the University campus containing many thousands of pecpley furthermore, an

ZPZ of 300 meters radius would be required, again requiring the ability to take
emergency actions on behalf of thousands of people. This result obtained

from use of the standard Reg., Guide for dispersion.

-
P
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15, As that Reg. Guide is designed for dispersion at distances greater than

100 meters, alternative methodology must be utilized in estimating the doses

closer in., This is presumably because no power reactor has an excl ion zone smaller
than 100 meters, sn disparsion at distances less than that are not .cluded in

most dispersion models used for nuclear accident consequence modeling. This appears
to be the source of the Hawley error discussed above (i.e., choice of a .01

%/Q irrespective of distance. While it is true that a 1/Q greater than that

is not likely in a power reactor accident, where the unrestricted area begins

‘n excess of 100 meters, that weuld pot be the case in a research reactor accident
such as one at UCLA where there are thousands of people within 100 meters and

no exclusion zone at all,

16, For the purpose of a first order approximation of the concentrations

within 100 meters of the reactor, Halitsky's"stretched string” model was utilized
(Halitsky 1563:icited also in Hosker,1982,p.36, and in Li, Neroney,Peterka,1582,p.3ff).
The results are indicated in Table 2 and graphed in Figure 2. Doses of 9020

rem thyrnid are indicated three feet from the reactor room wall, for the

fuel handling accident release.

17. The in-close estimates correspond ¢losely to other computational
methnds, For example, using the results of the UCLA 1960 Hazards Analysis, adjusted
for the fuel-handling release, produces very close results. (see figure 23.

18, 3eme points about the initial Hazards Analyslis estimates are in order at
this point. CBG has pointed to the thyroid dose estimates (e.g., 1200 rem)
in that Analysis as btasis for its concerns abtout potential consequences of an
accident, It has since been argued by the Applicant, in withdrawing its own
analysis, and the 3taff, that the Hawley study supersedes the 1560 Hazards
Analysis in that fuel melting is surposedly required to prrduce the doses
estimated in the original Analysis. 3uch arguments miss the point.

16, The 1660 Hazards Analvsis assumed, in estimating an 1800 rem dose,
a_smaller radioactivity release to the environment than dic Hawley for his
fuel-hardling accident, Hawley assumes release of 4,4 curies of I-131,
The razaris Analysis (D. C=4; or p. ITI/B=4 of the 1980 Application) assumes

a leak of .37 curies/hr of I-131 to produce an eight-hour exposure of 1200 rem

(pe £). In other words, the Hazards Analysis, with its 1800 rem estimate,

was tased on a 3 curie release of indine-131 (,37 curies/hr x & hrs = 2,96 curies),
whereas Hawley assumes a dose of only 43,3 rem, from a release 50% larger.




20. The discrepancy is readily explained., As shown abvove, the %/Q

utilized by Hawley is applicable at a distance of about 100 - 200 meters

fram the snurce. The Hazards Analysis estimates doses in the range of Hawley's

43 rem at a distance somewhere between 152 and 302 meters. In other words,

the unrealistically low estimate by Hawley ls due to estimating the dose

quite some distance from the facility (relative to the number of people closer in).

21, In summary, for the 4,4 curie release assumed by Hawley for his fuel-
handling accident invelving one bundle and representing a release of ,18%%
nf the assumed radinindine inventory, maximum doses of about 5000 rem to the
thyroid ar» indicated, and levels in excess of 10 CFR 20 and ANSI/ANS site
criteria will exist out tn 600 meters.

The #00 Curie Release

22. The industry standard for research reactor site evaluation (ANSI/ANS=15.7-1677)
indica*es 2¢7 of the radiolodines and 100% of the notle gases should be

presumed released, This is the fraction of release assumed by the University

nf Florida in 1ts 1981 3afety Analysis Report for its Argonaut reactor.

As indicated in Dr. Kaku's declaration, a 25% radioiodine release is a realistic
estimate for several different accident scenarios at UCLA, and there are creditle
accidents which could release a more sizeatle fraction. (25% is aprroximately

£00 curies of I-131),

23, Using Reg, Guide 1,145, as with the 4,4 curie release, for the dispersion
greater than 100 meters produces the results in Tabtle 1 and Figure l.

Doses are 5200 rem at 100 meterss an EFZ out to 23 km is indicated by the 5 rem
dnse at that distance; and an urban toundary of 75 km is indicated by doses in
excess of the ANSI/AN3 site criteria and 10 CFR 20 out to that distance.

There are nbviously millions of people within both zones because of the
placement »f this particular reactor in the midst of one of the largest citles
in the world.

24, Using the Halltsky model, dose estimates for *he close~in areas of the
unrestricted zone near the reacter were made for the £00 curie release,

These are recorded an Tatle 2 and in Figure 3. As 1s seen, doses of about 1.2
million rem te “he thyrnid are found about three feet from the reactor room wall,
{.e, the unrestricted public area outside the reactor facility.

25, That this estimate is reasonable can be verified by estimating
anncentrations and doses within the reactor room sf there were a £00 curie
release, The room volume is approximately 1500 m?s 600 curies of I-131

(and the standard assertient nf the other indine isctspes, would produce a
cancentration of 4 Ci/m” of I-131. On page 4E of the_Hawle £ al, report,

it 1s ‘ndicated that a plure concentration of 1.2 x 10 7 Ci/m“of I-131 will
produce 21,7 rem to the thyrsid from the lodine=-131, for a total of 43.3 rem when
the nther radloindines are acdded in. The reactor room cencentration assumed abtove
is 33,000 times hizher than the concentration assumed by Hawley some distance
iounwind for the 4,4 curie release., The dose inside the room after an

haur's exposure would thus be about 1,4 million rem at the reactor room wall,
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26, 1In conclusion, using the officlal NRC reg. guides and the Hawley
assesment, beoth categories of accident examined--the ANSI/ANS 25%
radiniedine release and the Hawley 4,4 curie release--result in
extranrdirarily high deses in unrestricted areas. The fuel handling
aceldent postulated by Hawley yields doses of about 3000 Rem to the
thyroid at the facility boundry, and doses exceeding the EFZ and site
criteria are found out to 300 and 600 meters respectively. The large
ralease ylelds an EFZ of 23 km and doses 1n excess of 10 CFR 20 and
AN3T site eriteria out to 75 kme Maximum thyroid doses near the
facility of over a million rem are indicated.

1 declare under penalty of perjury that the foregoing is true and correct

Steven Aftergood

to the best of my knowledge and bellef. - 1 ; PE—————
/4'1/14\ L'\‘\A dl/b/
[ |
I

Executed at Los Angeles, Califnrnia, this 12th day of January, 19%2
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Table 2-15
JESIGN 3ASIS ACCIDENT OIFFUSION COESFICIENTS WITH NRC STANDARD METEOROLOGY

JISTANCE JIFFUSION COEFFICIENTS (sec/m°)

(miles) J=3 hours 3-24 nours 1-4 days 4-30 days
0.1 lijp 3.0 £-03 1.3 E=03 3.5 £-04
0.2 4.5 E-Q3 1.0 E-Q3 5.6 £-04 8.5 E-08
0.3 2.2 E-Q3 5.4 £-04 2.7 E-04 4.4 £-05
0.4 1.4 £-03 4.0 £-04 1.0 £-04 2.5 E-08
0.5 8.0 £-04 2.6 £-04 7.0 £-05 1.6 E-08

figure
from University of Florida's 3AR

<-60
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