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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMillSSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

SOUTH CAROL ~lNA ELECTRIC AND GAS Docket No. 50-395 OL
COMPANY

hirgil C. Summer Nuclear Station )
Unit 1) - )

AFFIDAVIT OF EDWARD F. BRANAGAN, JR.
ON BOARD QUESTION REGARDING RADON

-.

I, Edward F. Branagan, Jr., being duly sworn, state as follows:

1. I am employed by the U.S. Nuclear Regulatory Comission as a

Radiological Physicist in the Division of Systems Integration,

Office of Nuclear Reactor Regulation. A copy of my professional

qualifications has been received in the record following Tr. 2406.
'

2 During the hearing session held September 23, 1981, Judges,

..aenberger questioned: (a) whether the Staff intends to amend its
'

position in the Summer FES (NUEEG-0719) on the health effects of
|

~

L.'_ , radon-222 in light of tne models in NUREG-0757 (" Radon Releases from
_

Uranium Mining & Milling and their Calculated Health Effects,"

February,1981) (b) whether the Staff intends to amend its position
, .

j %c , iin the Summer FES in light of the new source terms in the Peach Bottom
'

N
,

decision, ALAB-640, and (c) whether the Staff used the risk estimators'

.
;

-[ iri the National Academy of Sciences' BEIR III Report (The Effects on'

b' Populations _of Exposure to Low Levels of Ionizing Radiation,1980)'to

estimate the impacts due to exposure to radon-222 and its daughters,

s' .
,

for Summer. (Tr. 4204-05).'
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# 3. In response to the first questiu, the Staff considered the-

,
radiological impact models described in NUREG-0757 prior to the

~

; puolication of the Suster FES (NUREG-0719). NUREG-0757 provided

updated estimates of the radon emissions from uranium nining and

D milling operations, and compared the number of potential health
* *, ; ,.

P..- effects per curie (C1) of radon released using two different methods:

(1) the Gotchy method which is identical to that used in the FES;
a ..

y and (2) the GEIS ("Firal Generic Environmental Impact Statement on
.

9 Uranium Milling," riUREG-0706 September,1980) method. In regard to
''

(J the comparison of the Gr'chy method and the GEIS method, NUREG-0757

:., stdted:
'
' In general, the number of health effects per curie of radon.

ieleased calculated using the GEIS assessment methodology will
be lower by a factor of two to six than those calculated using

. 'the Gotchy assessment [i.e., the methed used in the FES].
s- - This difference is not great, given the uncertaintics

~ - associated with these assessments, but the GEIS values are^
- >

L; ( - considered more accurate and 're still calculated on the basis.j." of conservative assumptions.

NUREG-0757 at 6-3. Thus, NUREG-0757 selected the GEIS method for'

its analysis because it provided more realistic estimates than the

Got::hy method. I have reviewed the radon release rates, envirorantal"

dose commitments, and potential health impacts selected in NUREG-0757

a[d'concludethefollowing:s

; c." The radon release estimates in the FES (i.e., 9,000 and 96,000

~ 5, Curies /Ref e'rence Reactor Year (C1/RRY) for 100 year and 1000
.. i - _. r

year environmentel dose comitment times, respectively) areQ. >

' ' - greater than the values in NUREG-0757 (i.e., 6,900 and 31,000

C1/RRY for 100 year and 1000 year environmental dose

commitment times, respectively)..,

\.,

.
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b. The environmental dose comraitments estimated in the FES are

greater than the values in NUREG-0757 (i.e., using the GEIS

nethod). For example, the 100 year environmental dose

commitments (person-rem /RRY) estimated in the FES (i.e., total

body, 240; bronchial epithelium, 5000; and bone, 6200) are

more than thre.e times greater than the values that can be

derived from NUREG-0757 (i.e., total bcdy, 68; bronchial

epithelium, 670; and bone, 930). The 1000 year environmental

dose cornitments estimated in the FES are also greater than

the corresponding values that can be derived from NUREG-0757.

c. The potential health impacts estimated in the FES (i.e., about

0.2 and 2.0 potential fatal cancers per RRY over environmental

dose commitments times of 100 and 1000 years, respectively)

are greater than the values that can be derived from

NUREG-0757 using the GEIS method (i.e., about 0.07 and 0.3

potential fatal cancers per RRY over environmental dose

commitment times of 100 and 1000 years, respectively).

In sumanry, the method used to estimate potential health impacts in

the FES provides more conservative estimates of the impacts than the

method selected in NUREG-0757 (i.e., the GEIS method). Since

Contention 10 asserted that the Staff had underestimated the number

of potential health effects, the Staff does not intend to amend its

position in the Sur:vaer FES.

4. In response to the second question, potential health effects estimates

based on the new source terms in ALAB-640 Case 2 (i.e., the case

selected for use in benefit-cost analyses of the reactors involved

_ . _ - . - - _ _ _ _
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I in that decision) would not be significantly different than those-

estimated in the FES, and would not change the validity of the

benefit-cost balance (Branagan Tr. 3829-3830).

5. In response to the third questic,n, the risk estimators used in the

FES were derived from the recoamendations of the National Acadeqy of

Sciences BEIR I Report (The Effects on Populations of Exposures to low

Levels of Ionizing Radiation,1972). The Staff is aware of the National

Academy of Sciences BEIR III Report, as well as a number of other

reports concerning health effect estimates (e.g., see FES, p. 4-26);
.

however, the use of the health effects models in the BEIR III Report

would not change our basic conclusions.

6. In summary, the Staff did consider the models in NUREG-0757 and the

National Academy of Sciences BEIR III Report in its evaluation. The

potential health impacts estimated in the FES are more conservative

estimates than the values that can be verived from the models in

riUREG-0757 and the BEIR III Report. In addition, use of the new

source term estimates in ALAB-640 Case 2 would not significantly

change the Staff's conclusic'.s concerning health impacts from radon

releases,

b Y
,

! Edward F. Branagan, Jr. '

Subscribed and sworn to before me
this 8hA day of Ccfd.X.1 1981.

(bavA 3}}. Gbo
Notary Public )

~

My Commission expires: I /953-f

.


