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John C. Dodds, being duly sworn according to law,

deposes and says as follows:
l. I am Nuclear Engineering Group Leader, Dose

Assessment Group, Bechtel Power Corporation ("Bechtel"). My

business address is 50 Beale Street, San Francisco, California.
I am responsible for -the radiological work for all the nuclear

power plant construction projects handled by Bechtel's San

Francisco power division, including Susquehanna. Among other

things, my duties include supervising the analysis of activity
releases and doses from normal plant operation, the development



of .radiological monitoring systems design criteria, the

evaluation of safety system performance as related to biologi-
cal concerns, and the preparation of FSAR and ER sections on

those matters. I give this affidavit in support of
Applicants'otion

for Summary Disposition of Contention 5(b) in this
proceeding. I have personal knowledge of the matters set forth
herein and believe them to be true and correct. A summary of

my professional qualifications and experience is attached as

Exhibit "A" hereto.

2. Contention 5(b) alleges that the models used by

Applicants to calculate individual and population radiation
doses from the Susquehanna Steam Electric Station
("Susquehanna" ) are inaccurate in that the factors used to
convert alpha particle doses in rads to rems are "far too low."
The contention cites an article appearing on 34 Health Ph sics
353-60 (1978) (Reference 1) in support. However, as will be

shown below, no alpha particle doses were included in the

Applicants'nalysis of releases from Susquehanna because, at
most, negligible amounts of alpha emitters will be discharged

from the facility. Moreover, even if the factors apparently
pr'oposed in the contention were used, the resulting radioac-
tive doses produced by those alpha emitters would be three to

1 The article referenced in the contention, which is mostly
concerned with radiation from fast neutrons, does not include
a recommendation for a dose conversion factor for alpha
particles.





four orders of magnitude smaller than the doses produced by

other isotopes released from the plant, and thus would be

insignificant.
3. The release and dose analyses to show Susque-

hanna's compliance with 10 CFR Part 20 and Appendix I to 10 CFR

Part 50 were performed by Bechtel based in part on estimated

amounts of various radionuclides in the reactor primary water.

See Susquehanna FSAR Section 11.1.1 (Reference 2). Of the

radionuclides present in the reactor primary water, curium-242

and certain plutonium isotopes (plutonium-238, plutonium-239

plutonium-240 and plutonium-242) decay by alpha particle
emission. As stated in the FSAR, the concentration of

4r we
~ -12curium-242 in reactor primary water is on the orde'r of 10

Ci/ml, which is about 20 times lower than the permissible

concentration of that radionuclide for unrestricted release in

water under 10 CFR Part 20. See FSAR Section 11.1.1.3. The

concentration of the plutonium isotopes is even lower than that
of curium 242, being on the order of 10 Ci/ml. Id.-13

4. Because the amounts of alpha emitting isotopes in

reactor primary water are so minute, the release and dose

analysis for Susquehanna did not, include any alpha emitters

because their contribution to the total dose to the public
outside the plant would be insignificant compared to that from,

other particulate releases. Thus, no dose conversion factor

for alpha emitters was utilized in the analysis.

5. The Susquehanna releases of isotopes in par-

ticulate form are expected to be equivalent to those which have



0
been measured at similar operating plants, after adjusting for

plant specific parameters such as filtration systems. The

release data for those operating plants are given in

NUREG-0016, Rev. 1 (1979) (Reference 3). These data show no

measured alpha-emitting isotopes in operating plant releases,

confirming that any alpha emitters released from plants such as

Susquehanna are present, if at all, in amounts too small to be

detected.

6. For the purposes of this affidavit, I have made

the extremely conservative (on the high side) assumption that

alpha emitters such as curium-242 are released from Susquehanna

at, the lowest detectable particulate levels reported in
HUREG-0016 (10 Ci/yr). Based on those release levels, and

utilizing a dose. conversion factor of 20 for alpha particles,
which is the most recent value recommended by the International
Commission on Radiation Protection (Reference 4) and is also

the dose conversion factor specified by the Commission for
alpha particles, see 10 CFR g 20.4(c)(4), I calculated a dose

due to releases of an alpha-particle emitter (such as curium-

242 or plutonium) of approximately Sxl0 mrem/year to the lung

'of a person at the point in the Susquehanna site boundary

closest to the plant. This dose is so far below the calculated

2 Table 2-12 of NUREG-0016 (Rev. 1) lists measured releases
of various radionuclides from operating plants. The lowest
measured concentration listed in that table is 4 x 10 Ci/year
for silver-ll0.



dose of 5.47 mrem/yr/unit from other particulate releases, see

Susquehanna ER Section 5.2.4 (Reference 4), Table 5.2-36, as to

be completely negligible.

John C. Dodds

I. I Psworn to and subscribed before me rbis Jl- day of

1981.

Notary Public .
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3 A similar calculation of the maximum dose due to ingestion
of curium-242 or plutonium in drirjking water at the Danville lo-
cation would give a dose of 9xl0 mrem/year to the critical
organ (bone) of a person consuming two liters of untreated water
a day. This dose is almost three orders of magnitude less
than the already very small dose to the bone due to other radio-
nuclides in the Danville drinking water supply (7.2x10 mrem/
year). See Susquehanna ER Table 5.2-24 (Reference 5). Con-
sequently., the dose due to the hypothetical release of alpha-
emitters with the plant liquid effluents is also negligible.
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EDUCATION: BS, Nuclear Engineering, Rensselaer, Polytechnic
Institute, 1970.
MS, Hucleer Engineering, RenPeeleer Polytechnic
Institute, 1972
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Dose Assessment Group Leader (SFPD}
Accident Analysis Group Leader (GPD)
Radiological Assessment Engineer
Shielding Engineer

PROBES S IOHAL:
DATA

ZFPZRIENC
'4

Registered Professional Nuclear Engineer, California
Member ISA Standards Committee S67.03 (ANSI N41.21)
on LHR Coolant Pressure Boundary Leak Detection

C

Dodds is the Nuclear Engineering Group Leade
of the Dose Assessment Group on Bechtel's San
Francisco Power Division Nuclear Staff. He is
responsibile for the direction of tne enginee s
doing radiological work for all SPPD BNR and PHR
projects involving:
1) analysis of activity releases and doses from

potential acciden s and normal plant operation
(including development and maintenance of com-
puter programs),

2) -the development. of radiological monitoring
system design criteria (including technical
specification recruirements and the implemen-
tation of NUREG-0378 and R.G. 1.97)+

3) evaluation of safety syetem performance as
related to radiological concerns,

4) ,preparation of SAR and ER sections concerning
the above analyses Xor ove 10 reactors and
the Waste Isolation Pilot Project

In addition, he performs reviews and stud'ies involving
emergency planning, siting, control room and technical
support, center habitability, and the meteorological
conside ations of these problems. Recent stud'es
have included de ermining an .interim short term
methodology for evaluating the post accident o f-
site doses and Protective Action Gu'de impac s, and
an evaluation of the effluent monitor systems and
computer evaluation methods required for compliance
with NUREG-037B, R.G. 1.97 and NURZG-0654, fo" two

. I KIIii3l4





~ J,gg7 v1 '275.0

:D; '". DO DS (Continued)

cpe ating reactors. Be is also coordinz ng the
Bechtel San Francisco efforts on the implementation
of the HUB=-G-0578 Post Accident Sampling Sys em fo"
seven reactor projects.
Previously Hr. Dodds served as he Acciaen Analysis
Group Leaae on Bechtel's Gaithersburg Nuclear Staff.
This work involved the di ec"ion o the engineers
involved in the radiological acciaent and normal
release and dose analysis, and SAR and ZR prepara-
tion for the PHRs and 3HRs in the GPD office.
As a radiological assessment engineer on the Gaithe"s-
burg Nuclear Staff Mr. Doads performed the calcula- .

tions and analyses for the SAR and ER aose analysis
for 2 BWR and 3 PHR projects including SNUPPS and
Grand Gulf. Xn addition, he ~o ked on airbo ne
activi y and ALARA dose calcula ions, and analyses
of safety systems such as the containment sp ays .

ana ef luent HVAC ana filtration systems.

As a shielding enginee 'n the Gaithersburg Nuclear
Staff Mr. Dodds pe formed hulk shielding and skyshine
dose calculations for bo"h BHR and PHR projec s.
He also calculated system source tezms.


