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MEMORANDUM FOR: Dennis Ziemann, Chief, Operating Reactors Branch #2, DOR
FROM: George W. mghm. Chief, Environmental Evaluation Branch, DOR
SUBJECT: DRESDEN UNIT 1, DECONTAMINATION; ENVIRONMENTAL IMPACT APPRAISAL

Per our meeting with the Council of Environmeatal Quality on the subject {ssue;.

we have indfcated that we would prepare an Envirommental Impact Appraisal (EIA?

in support of a Negative Declaratfon, Enclosed are iwo sections of the appraisal,
on Occupatiomdt Radiation Protection and Radioactive Waste, for you to includéd in
%hc EIAl.mO:f you have further needs of EEB on the preparation of the EIA, please
et us A

Sincerely,
Original signed by
George W, Knighton

George W. Knighton, Chief
Environmental Evaluaticmsf¥anch
Division of Operating Reactors

Contsct: R. Lo, EEB/DOR
28066

Enclosures:
EIA Sections

cc: D. Efsenhut
B. Grimes
J. Mller
:. Kreger
. Ba
D. Snig
C. Bishap
L. Barrett
W. Pasedag
Section B/EEB

DISTRIBUTION:
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Occupational Radiation Expcsure

Al

Reduction of Future Occunational Radiatiun Exposure

The purpose of the proposed decontamination operation is to reduce
overall occupational radiation exposure to meet regulatory 1imits

and to meet the objective of maintaining doses "as low as reasonably
achievable" (ALARA). Oue to the buildup of radioactive corrosion
products on plant piping and component internal surfaces, the radiation
levels of the Dresden Unit-1 primary systems have been increasing.

The increased radiation levels causes a corresponding increase in
occupational radiation exposure. Besides the need tv reduce this
exposure to achieve ALARA for normal piant operation and maintenance,
exposure reduction is necessary to permit inservice inspections

which are presently unfeasible because of the existing high radiation
levels. It is expected that 40 to 50 welds considered to be inaccessible
because of radiation levels should be capable of inspection after the
decontamination operation and thereby significantly increasing the

safety margin of future plant operating.

The effectiveness of radiation level reduction by the proposed chemical
decontamination operation has been successfully demonstrated by the
licensee when a contaminated primary system test loop in Unit 1 was
chemically cleaned by the.same proposed methed in 1376. The licensee
has estimated a total of 5,000 man-rem will be saved by chemically

decontaminating the primary stystem. This is based c¢n an average saving
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C-years operating life.

of 500 man-rem/yr for the next

tion procedure will, however, ftself result in cccupational radiation




exposure and the handling and dispcsal of the spent decontamination

solutions.

Occupational Radiation Cxposure Because of Decontaminatio. Operation

The proposed decontamination has resulted in extensive testing, planning,
and engineering. Operation of the radwaste treatment equipment to
concentrate and dispose of the spent decontamination solutions will
result in some occupational exposure. In addition, several medifica-
tions must be made to the existing facility to permit the decontamina-
tian. Some of these modifications must be made in radiation fields
near existing contaminated components. Consequently, consideration
must be made to keep occupational exposures "as low as reasonably
achievable" (ALARA) while making these modifications, performing the
decontamination, and disposing of the contaminated solutions. The
majer contributicon to occupational exposures will be from installation
of decontamination and radwaste treatment system interface piping to
the reacter primary system and the installation of instrumentation

and electrical equipment in the containment. This work has to be

performed in existing radiation areas inside the containment.

The licensee has &7 extensive program in keeping occupational exposures
ALARA. This program consists of engineering,pre-operational testing,
monitering, and training. Temporary shielding were used where a
significant reduction in exposure could be expected. The primary
system was drained and flusnec prior to the installation of interface

strumentaticn. Portions of the primary system was
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these precauticns, with over S0k f ¢ cre-decontamination
completed, tne occup nal exposure expenced is kept

t0 about 200 man-rem. This compares with an criginal estimate prior

to the installations of about 400 man-rem. The reduction is mainly

due to the extensive planning, training, and strict adherence to the

ALARA objective and demonstrates the success of the licensee's

program in keeping occupational exposures ALARA.

Fellowing the installation phase, the licensee :la-s an (reraticnal

test with clean water befcre the actual decontaminztion. The actual

leaning step will follow. Most of the clezning operaticns will be

doene remotely, at the control panel area where the design radiation

is less than 1 mrem/hr. However, some vaive 'ineuos must De
manually pricr to the start of the decontamiration and will
some exposure. The licensee has 2:timatec a cdose of
2 man-rem will be accumulated during the test and 15 man-rem during

the actual cleaning.

Tre decontamination solution and rinses are to be stored in tanks

and processed through the special radwaste system. The processing

includes evaporation of the spent decontamination sclution with
ification of the evaporator concentrate. The ragwaste facility

structed for the
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the control panels in the Chemical Cleaning bui’Zirg with radiaticn
levels designed to be lass than 1 mrem/hr. ommerwealth Edison his
estimated that 6 man-rem will be accumulated during the evaporaticn
(including the solidification of concentrate) of the radicactive
waste solutiors. They also estimate another 4 man-rem will be
expended for transportation of the solidified waste to a licensed
burial ‘facility. Distillate from che evaporator will be further
clicaned (polished) by a demineralizer system. The polished water
will be stored and recycled as reactor makeup water in the later
cperation of DOresden 1. The spent demineralizer resins will be
solidified similar to the evaporator concentrate. The licensee nzs
-estimated an occupaticnal dose of 10 man-rem for cperating the

demineralizer system.

Preparation of the reactor for return to service will again entail
modifying piping, instrumentation, and electrical egquipment. These
activities will follow the decontamination and will, therefore, te
performed in lower radiation fields. The licensee estimates an
expenditure of 20 man-rem for preparing the reactor for a return to
service. Finally, dismantlement of equipment used in the decontamina-

tion and cleanup of the unit will result in 25 man-rem.

with 30% of the pre-decontamination installation work completed, the

astimated total occupational dose for the entire decontamination
prececure is about 300 man-rem. The estimates gquoted include o4,
those operaticons associated with the decontamination operztion.




Norma! work items such as remcval o¢f control rod cdrives and cther
normal reactor outage maintenance not asscciated with the deccntamina-

tion are not included.

A Conclusion From Occupaticnal Exposure Review

We have reviewed the licensee's submittals regarding occupational
exposures and conclude that the licensee has taken adeguate actions
to maintain occupational radiation exposure ALARA during the decon-
tamination operation. By extensive pre-operation planning and
training and the effective methods of roducing radiation levels,
occupational exposure for pre-decontamination operations has been
reduced to about one-half of earlier estimates. Based on our review
of the work to be performed, the estimate of additional exposure of
about 100 man-rem is reasonable. The licensee has stated the actual
decontamination operations will be continually monitored by his
Health Physics staff such that experiences gained during the operation
will be considered in his ALARA program. Based on the information
available and the licensee's commitment to an ongoing radiation
exposure ALARA plan, we conclude that the licensee can maintain

orcupational exposures ALARA.

Based on the estimated occupational exposure saving of about

5,000 man-rem because of the decontamination operation, we conclude

that the expenditure of the estimated total exposure of 300 man-rem

for the deccntamination operation wouig result in a significant net

reduction of exposure cver the remaining years of plant operation.
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other view of 2ssessing the occupstioral exccsure 172
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comparison wita variaticn of natural background radiati The
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average annual dcse to an individual due to natural background
radiation is about 0.1 rem. However, there are variations in average
background radiation levels due to a number of factors characterizing
the locations (e.g., altitude above sea level, local geclogical
formations). For example, because of the higher altitude, the
average background dose in Denver, Colorado, is roughly 0.08 rem per

year higher than that in Washington, D.C. Over the average lifespan

O

f an indivicual, zn individual would receive zbout 4 rem more dosze

oy

residing in Denver than he would by living in Washington. The
estimated cese of 300 man-rem will spread over 2bout 330 workers
cver at least 2 one-year pericd. Therefore, the average dose to 2
worker for this ocperation will be roughly 1 man-rem or one-fcurth of
the variation in natural background radiation tetween Jenver and
washington over an average lifetime of an individual. It is noted
that practically no one would even consider the variation in natural
background to be a significant factor influencing his decision on
activities (i.e., moving from Denver to other locations of Tower
cackground radiation levels). Therefore, the fractional increase in
comparison to background radiation resulting from the deccntamination

operatior represents an insignificant and acceptable impact.

or the foreccing reasons, the staff concludes that tha environmenta:
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mental Quality's Guidelines, 40 CFR 1500.6, the proposed deccnta~ina-
ticn operation wiil net significantly affect the human envircnmert

on account of occupational exposure. Therefcre, the staff has found
that an envircnmental impact statement, because cf occupational

exposure concerns, need not be prepared.

Radicactive Waste

The decontamination operaticn is not expected to result in the liguid or
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dicactivity releases :c the environment in any significant

ui

quantities. The expected generaticn and treatment of the radicactive

wastes is discussed below.

A, Raciocactive Licuid Waste

A total of approximately 3,000 Ci of radioactivity is expected t: be
in the decontamination solvent and subsequent rinses. About 85% of
the radicactivity is expected to be in the form of cobalt isctopes.
Over 99% of the radicactivity will be in the decontaminaticn sclvent
and the first rinse, containing about 200,000 gallons of liguid.

i

Tnis liquid will be processed through an evaporator. The concentrated

waste, about 20,000 galleons of evaporator bottoms, will be soligified

-

for offsite pburial. The remaining 180,000 gallons of waste {distillate
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evaporator. The processed water will also be rec.cied into plant
hoidup systems for re-use. It is expected that nc liquid radicactive

effluents will result from the decontaminaticn operation.

Gaseous Radicactive Waste

Y
!

No significant source of gaseous radicactive effiuent is anticipated.
The NS-1 solvent for the decontamination is non-volatile. All
radioactive iodine isotopes have been decayed to insignificant
levels. The cnly expected scurce of giasecus racioactivity effluents
during the deccntamination cperation is the venting of the noncon-
densable gases from the evaporator distillate. A number of partition
and dec)ntamination factors curing the evaporation, .-~densation,

anc filtration processes, however, reduce this source %o 3 small

quantity (estimated to be less than 1 uCi).

Unplanned releases due to leaks or spills will be continuously
sampled and monitored. Technical Specification limiting release
rates during normal plant operation will also be in effect during
the decontamination operaticon. Conseguently, the environmental
impact from airborne radicactive effluents should nct te greater
than those described in the Final Environmental Statement (FES),

-~

November 1973 (FES for Dresden Units 2 and 3 also addresses radiclogical

impast of relezses from the site which includes Dreszden Unit 1).

T . T T




(&8

(L4

ctive VWzs~3
CLIVe weel3d

i
O
1L

~bout 1,200 35-gellon drums ¢f so

aporcximatel

1348 €% add
1;gifieg r

id ra tive waste containing

| &7
O
[t
(e}

vy 3,000 Ci of racicactivity will be shicped for offsite
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The radicactivity consists mainly of activated corrosion

products (over 95% consists of C0-58 and CC-60). Ccmpared with the

cperation of the Dresden Units at the site, shipment of this solidified

waste is a fraction of the solidified waste routinely shipped frem

the site since the commercial operation of all three units in 1972

(estimated to be approximately 10% of the 28,554 curies shipped and

o
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92,000 ft~ of sol°d waste shipped Trom Cresden Station from

1973 to 1977). Solidificaticn of the evaporator bottoms and spent

resins will utilize the Do~ Chemical Company's preprietary vinyl

ester-styrene polymer system. Solidificaticon tests with spent

ctive decontamination
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vent cbtained from the actual decon-
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ion of a Orescen Unit 1 test loop has been cerformed. The

decontamination solvent was then solidified using the Dow system.

es of the solidified ~aste indicated no free-standing liquid.

Leach tests on samples indicated that the Dow solidification process

is equivalent or better thin other solidification methods being

rcutinely employed sy nuclear power plants.

Ffor the solidification fo the spent decontamination waste, controls

eranted to ensure a cemoietely selidified waste with no

¢ 'iguid. Pricr to the solidification of the radicactive
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that there is no free-standing 'iquids for the accertable process
contrgl program which will b2 followed. For each drum of solidifsing
waste, thermal couples will te inserted to show the temperature
increase as an indication of the occurrence of polymization and
soclidification process. Television camera will alsc allow the
cbservdtion of solidification &t the top of the waste drums. Sinc
the liquid waste for solidification is added to the top of the drum
above the solidification agent prior to mixing, any incomplete
sclidification would iikely be observabie from tne tep.

The amount of radicactivity of the solidified radwaste amounts o

less than 0.1% of the 4.3 x 106 Ci of total radicactivity shipped to

cemmerical burial sites as of 1277, The volume of salidified racwaste

exgected to be generated by the Dresden Unit-1 deccorntamination
operation ameunts to less than 0.06% of the 1.8 x 10" cubic feet of
total radwaste shiped to commerical burial sites as cf 1977.

The licensee has committed to meet all the applicable NRC and Cepartment
f Transportation regulations regarding packaging c¢f the radwaste
shipment. Therefore, tha envircnmental impact enroute to the

site (e.g., direct radiation, accident consicerations) is not

significantly different from those already analyzed in the FES

. ambhaw YOS r " PR & i A Y ehinnad £ :
wvember 1873, The solidified waszte will be shipped for hurial as
the commerica. radwaste a@ispisal site in Banforg, Masalagton., Tals
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cecrease the probability ¢f leachirg and migratisn ¢ the waste.
The decontamination wastes will be buried in their cwn trenches
separated from other radicactive waste burials at the site. This

precaution provides additicnal assurance that the chelating agents
in the solidified decontamination waste will not compliex with other

radicactive wastes at the site.

Based on the above discussion, we have determined that there is no

significant environmental! conseguences resulting from the liquid, gaseocus,
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In reference to the requirements set forth in 10 CFR Part 51 and the

ouncil of Envircnmental Quality's Guicelines, 40 CFR 7502.8, we have
determined that the radioactive wastes will not significantly affect the
guzlity of human environment. Therefore, the staff has fcund that an

environmental impact statement need not be prepared w

b

th regard to racio-

3ctive waste concerns.




