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1.0 ~ 

Tre irlormation in this doc~t represents the radiological and safety 
evaluation of decontaadnation and dose reclJction activities to be 
perfOl'llled in the reactor contairwnent for elevation 305 and ~· Ircluded 
in section 2.0 is a description or planneo decontamination and dose 
reclJction activities, which irclude tl'le current assessment or the most 
approprate decontamination metnods. These methOds may char9e, based on 
the results from future decontamination operations. If these methOds 
cha~e SIJlsUr\tially from thOse presented here, an engi.neerir-9 evaluation 
will be performed to determine tne effects of the change on the area 
presented within. This doetnent addresses the Ongoing Contaimlent 
Decontllllination and Dose Reduction activities tor tl'le the remainder of 
1983, and all of 1.984 (Ref. 1). 

Sections 3.0 thru 7.0 present an evaluation of the radiological a~d 
safety aspects of the plamed operation. 

Included in the evaluation are the following: 

a) effluents to the envi~~t, 
b) OCCt.pational exposures, 
c) radioactive waste management, 
d) industrial safety, and 
e) safety evaluation (lO CFR 50.551). 

The evaluation corcludes that the proposed activities can be acc~llshed 
with min1JIIal impact on the health and safety or the J)\.C)lic. 

2.0 OtGlOO roNTAIH4ENT OEalNT#fo!INATIOt4 ACTIVITIES 

2.1 General 

In March of 15182 a decontamination experiment :.as performed which 
resulted in removal of sizeable quantities or loose contamination 
from the JD5'-D" and 347' -6" elevations of the Reactor Bulldir-9. 
The pr!JIIary techniques identified for use in contaimlent were low 
pressure water flushir-9 and high pressure spraying (excluding the 
282'-6•· elevation). In order to determine added decontamination 
etrectiveness, floor scrubbing and wet vaclAJIIing were tested at the 
conclusion of the decontamination experiment. 

The results of the decontamination experiment showed that the low 
pressure water flushing did decrease airborne contamination and 
removed tl'le largest visual particulate deposits. The hi{fl pressure 
water spray removed additional contamination (bOth loose and within 
the surface film), but the combination or the abOve two techniques 
could not, on the average, reduce the smearable contamination to 
less than 1oS-1o6 dpm/1~. 
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Tests with the floor scrubber, used in combination with a 
wet-vaci.UII did show additional reduction in levels or 
contamination. For the test situation, smearable contamination was 
reduced to the range or 10'-104 dpm/lOOcm2. Additional tests 
using dilute phosphoric acid with a floor scrubber on reactor 
building elevation 347' also showed reduction or smearable 
contamination to the same range. Other chemical trials on the 
canal seal plate also showed similar reductions. 

The approach to remove additional contamination from surfaces or 
the Reactor Building is based ~n the results of engineering 
evaluation and exper!erce in the auxiliary bUiloing at the 280' 
level and the decontamination experiment. Essentially the approach 
is to flush a surface with water to remove gross levels of 
contamination and then follow up with a secondary tecmique such as 
floor scrubbers, abrasive pads, or wet vaci.UIIing to further reduce 
levels. water levels in the s~ will be controlled such that the 
reserve tankage l!r.U.ts specified in the ~erating License are not 
exc~d. Strlppable coatings will then be applied where 
appropriate to fix remaining surface contamination and aid in 
contamination control. 

Further progress in the overall containnent decontamination program 
will require the use of more aggressive tectniques. Therefore, new 
approaches will have to be tried to further reduce surrace 
contamination levels. Among the approaches being considered are 
steam/vacuum cleaning techniques, chemical decontamination agents, 
and scabblers. 

Use or agents such as phosphoric acid foam sulfamic acid gel, 
nitric or citric acid c~exes, and abrasive zeolites may pro· • .oe 
effective ror external surface area "facility" decon, internal 
piping "systems• decon, and interior equipment and/or "tank" 
decon. Specific chemicals are evaluated and controlled in 
accordance with GFUN Administrative Pnxedures and in accordarce 
with Federal Regulations. 

The potential large scale use or chemicals depends on engineering 
evaluations considered in conjunction with scheduled chemical 
demonstrations, design or processing equipment, and waste 
disposal. The results from demonstrations will be used to 
reconmend appropriate chemicals based on decontamination 
errectiveness, waste stream manageability, and material 
c~tib1lity. Additionally, chemicals will be chosen to ensure no 
adverse iq)act to OCCI.4lltionally exposed personnel and the health 
and safety or the public. 

Although a complete systems decontamination or Reactor Building 
systems is in the future, some activity is anticipated soon. These 
operations would be performed to accomplish significant dose rate 
reduction or to operate or flusn a system to su~port a scheduled 
recovery milestone. 
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In some areas of the Reactor Building, not spot sources may now be 
identified as coming from piping. ThOse hot spots occurring in 
areas of sig'lificant occ~.P~ncy will be evaluated for dose rate 
reductions. Tasks which accomplish tnis fi.I'ICtion include 
shielding, .piping removal, filling and draining tanks, operational 
flush or flush wi tn teq)orary equipment. In descendirg priority, 
the areas to be screened tor dose rate reduction are: 

0 

0 

0 

0 

El. 347' outside D-rings and Reactor Head Area 
El. 305' outside D-rings 
Area Inside D-ring 
Area below El. 305' 

Flushing equipment will be desi!Jled ana operated consistant with 
ALMA principles, Nuclear Safety, and Plant ~erating procedures. 
Descriptions or this equipment will be given in future Tecmical 
Evaluation Reports. 

During the past year, there has been a siglificant recontamination 
problem in the contaiment. The recontamination is largely due to 
the airborne transport or contamination from higuy contaminated 
surfaces. In addition, the use or borated water tor flushing 
building surfaces has left a friable, powdery film or boric acid 
crystals Which has been associated with the airborne activity 
corcentrations measured on personnel s~lers. This activity is 
caused by resuspension due to persomel roovement. Three steps 
which are being planned for this period should have a positive 
effect on this situation. First will De the use of deborated water 
tor flust-.;:s. Second will be the installation of chillers on the 
air coolers. While this is not a dose reduction activity, 1t 
should have the net effect or reducing this airborne contamination 
by 101 to 2ra. The third plamed step is to close the three 
daqM!l's in ventilation ducts to the D-rirgs, to limit air 
circulation. Other steps that are being considered include 
decontamination of air vent duct work and isolating the levels from 
each other by sealing the floors through the seismic gap and other 
penetrations. 

2.2 Planned·Oecontamination and Dose Reduction Activities 

The following plans represent current thinking on Reactor Building 
Decontamination and Dose Reduction. These operations have been 
plamed with ALMA considerations tor OCC~.P~tional and off-site 
dose rates, and are based on previous experience with the 
decontamination experiment, previous experience with 
decontamination or the Reactor Building and the Auxiliary Building, 
and engineering evaluations~ It should be realized that these 
operations represent the optimum based upon current knowledge. If 
alternate operations or techniques are determined to be roore 
expiditious or exposure conservative they will be used. It is not 
expected that such alternatives will result in significant changes 
from the information presented in this oocument . 
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0 

RefluShinq Reactor Suilding Surfaces with Oeborated Water. 

All flushes done u;> to this time have used borated water which 
had been processea ey the SOS/EPICOR II system. Tnis led to 
the deposition or a thin layer of' Doren crystals on building 
surfaces, creating contamination and safety problems. These 
problems will be lessened by fluShing these surfaces with 
processed, aeborated water. Su~f'aces to be reflushed include 
the reactor build!~ dome, the polar crane, the vertical 
surfaces and equip=:~ent on the 347'6" level, the floor on the 
347'6" elevation, tne overheads, verticals, equipment and 
floors on the ~05' elevation, the LOCA ducts, and the D-ring 
exteriors. In adoition to removing the layer or boron 
crystals, this sno.;ld work to removing accunul.ated 
recontamination f'ro::1 those surfaces. Sirce these operations 
will be done after the planned reactor head lift, a coverirg 
will be placed over the reactor to prevent the deborated water 
from leaki~Y~J into tne open vessel. This step should be 
sufficient to keep the reactor coolant boron concentration 
tram bei~Y~J dilutea oelow· tne 3500 ppm required by the 
Technical Specifications. 

Resent! Selected Co::ponents of' Polar Crane. 

Due to crane ref'urbistlnent requirements, specific c~onents 
will be nade accessable tor repair or replacement. Prior to 
extensive persomel handling, a decontamination which would 
remove the majority of' loose particulates and oils would 
reduce personnel contamination potential. Sirce scrubbing 
with a pad worked well on the 347'-6" elevation floor duri~Y~J a 
test conc1Jcted as part or the decontamination experiment, a 
silftllar lllilnUal scruobing will be performed. The scrub pad 
will either be clotn or abrasive pads used with either 
demineralized water or an approved chemical solution to 
em.Jlsiry the oil. Following scrubbing, cloth wipe will be 
used to collect any chemicals and/or remaining particulates. 

0 Hands On Decontamination of' Vertical Surfaces on 34716" 
ElevatiOn. 

0 

This is the follow-on to the flushing that was done last 
year. As well as Deing part of the general decontamination 
effort, this will also clean '41 any debris that may come down 
from the polar crane. 

l'econtaminating of' the Air Coolers 

The air cooler ductwork has already been flushed with borated 
water. The next step in tne decontamination effort is to 
spray the inner sur:'aces with an acid foam, which would be 
removed by water flus~. The chemical waste would be 
contained in a positive isolation and taken out of' the reactor 
building for separate processing. Presently, two disposal 
options are bel~ :onsidered: 1) anion exchange pretreatnent 
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0 

0 

0 

tor ultimate processing through the SOSlEPICOR system; or 2) 
di:ect solidification. After the acid-foam decontamination, 
the dose rate from tne air coolers will be evaluated, and the 
air coolers will be shielded, or removed, as needed. 

Flushing of Elevator Pit 

It is planned to flush the elevator shaft walls from the top 
to a few feet below tne 305' level. It is plamed to install 
a nozzle at the top of the shaft that will spray water 
(initially borated, and then debOrated when available) at a 
rate of 25-gpm at 4000.6000 psi. A pu~ will be lowered into 
the Shaft rrom the 305' level, to remove accumulated water 
from the bottom or the elevator pit. 

Cleani9J Floor Drains 

The floor drains on the 305' level will be cleaned using a 
rotary grinding pipe cleaner with a flexible Shaft. The head 
will be placed in the floor drain opening and will follow the 
drain down to the sutp. While in operation, the drain will be 
continously flushed, so that all surface grinding and 
contaminants will flow down into the s~. 

Shielding the Seismic Gap and Penetrations at 305' Level 

This operation entails dose rate surveys around the gap and 
the penetrations, and shielding with lead blankets over these 
openings as needed for dose rate reduction. 

Decontamination and Shielding or Hot Spots 

A concerted effort will De made to locate and shield hot 
spots. The location or the hot spots will be done by using 
instiunented surveys, with TLD' s, galllllil ray spectrometers, and 
other inst:n.ments. Hot spots will be decontaminated or 
shielded. If they are located in pipes, it may be appropriate 
to flush the pipes and associated systems. 

0 . Decontamination or Missile Shields 

0 

After the missile shields have been moved by the polar crane, 
they will be scabbled as needed which will remove between 
!/16th and l/8th or an inch from affected surfaces. These 
surfaces will then be recoated. The dose rate from the 
shields will then be measured, a:'ld shielding will be added it' 
needed.· . 

Shielding Reactor Head Service Structure 

To further reduce doses at the 347' level, the reactor head 
service structure will be shielded. 
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o Removal of Corcrete and Paint from tne 347' and .305' Level 

0 

0 

0 

0 

The floors on the 305' and 347' levels will oe scabbled to 
reduce the dose from deeply absoroed contaminants in the 
con:rete. Based ~on experience with scabbllng in the 
corridors of the auxiliary building, signficant reouctions in 
the dose rate are anticipated. Tne experienced dose rate 
reduction in the auxiliary building was about sea, with no 
si~ificant increase in airborne contamination. Removal of 
paint is presently in the test and evaluation stage, with 
effect on dose reduction being investigated. It is 
anticipated tnat paint removal from tne floor may 
si~ificantly reduce the dose rate. 

Decontaminating Cable Trays at 305' 

The first step in this decontamination is to flush the cable 
trays with water, bUt shoUld this prove insufficient, other 
methods will be tried, including steam cleaning using a hot 
stean.-vaCt.un cleaner, or freon. Removal and partial (or 
total) replacement of the cable trays is considered to be a 
possible last resort. 

Decontamination or Eguipnert at the 347' Level 

On the 347' level, there are several large pieces of 
equipnlent, such as the RCS JlUI1) motor stand and the RCS ~ 
storage stand. There are two methods under consideration to 
reduce the dose rate from these pieces or equipment. The 
first is to decontaminate the equipment in place, using proven 
techniques. The second is to decontaminate the equipment, in 
place, sufficiently so that workers will be able to cut them 
and remove the pieces from the contaiment for further 
decontamination. The method will be chosen based on ALARA 
considerations. 

Remote Flushing of the 282' Level 

It· is plamed to extend a remote nozzle through the seiSftlic 
gap and other penetrations in the 305' level to flush the top 
of the 282' level. 

Renlote Decontamination Tecmology Testing 

Over the next year robotic devices will be operated on the 
282' level remotely from the 305' level. Some of the 
demonstrations planned include flushing, dispensing foam$ and 
gels, scabbling, and other decontamination procedures. This 
testing will be contigent ~on available funding. 
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2.3 Oecon Effectiveness Measurements 

Effectiveness of the decontal:lination operations will be frequently 
monitored to evaluate the progress. The majority of the 
measurements will be in accordance with GPUN Radiological Controls 
procedures and by engineering requirements. Additional 
measuren~ents may be required as identified by the specific work 
task description. 

Exposures for the major Ongoing Contaiment Decontamination and 
dose reduction activities (i.e., decon polar crane, service 
structure, etc.) shall be tracked against established exposure 
targets with the Exposure Management Program and will be monitored 
and reviewed by Radiological Engineering persomel. 

2.4 Contamination Control 

In order to prevent recontamination of surfaces decontaminated with 
the abrasive sclU:Iber, a strippable coating will be applied. In 
addition, selected wall and equipment surfaces will be coated to 
aid in re<U:tion of airDorne contamination. 

Following cQq)letion of the decontamination program ongoing 
decontamination maintenance may be required. The methods 
previously discussed will be used on an as-needed basis. 

3.0 tFFSITE RADI.Il.OGICAL DOSES 

3.1 Effluents to the Environment 

During the performance or the activities there will be two types or 
airborne radioactivity in the contaimlent which are considered in 
the safety evaluation or effluents to the environment: 

1) Particulate 

2) Tritium 

All other airborne activity is considered negligible. 

A portion of the asSUN!d airborne particulate activity in the 
containnent will be eXhausted to the environment through the 
containment ventilation system which contains High Efficiency 
Particulate Absorber (t£PA) filters. Tritium corcentrations in the 
containment have been measured, rrom which total tritium quantities 
were calculated. This quantity or tritill:l is assumed to be 
released to the envircnnent through tne ventilation systerll. The 
discussions or hOw the source terms ror the particulate activity 
and tritium activity were developed are presented in section 3.1.1 
and 3.1.2 respectively. 
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The ass~tions used in the calculations of efflllents are: 

1) The purge will be in continuous operation for 365 days. 

2) the contaiment purge rate is asslr.led to be 25,000 CFM. Even 
if the purge were to be cperated fer sor.~ limited perioo of 
time at SO,ta> CFM, it is expected that the adCiticn;;l 
releases would still be within the bounds of this analysis. 

3.1.1 Particulate Releases 

In order to calculate the airborne particulates released 
to the envircnment, a source terrr: was detem.ined. Tt-.is 
source was calculated fran ccntincus air sar:ples taken in 
the containment at a rate of 50 lp::. The concentration 
of various isotopes are given in Table 3-1. 

It is assumed the particulate airborne concentration as 
given in Table 3-l remains constant throughout any 
contairwnent entry. It is also asslr.led that there is no 
change in airborne particulate activity as a result of 
activities being performed in the c~tainment. This is a 
conservative assumption since each subsequent 
decontamination activity will reduce overall activity to 
some degree. The results of the decontamination 
exper.lmetit cond.Jcted in March, 1~82, and additional 
experience in the reactor building shows a marked 
rectJetion in airborne particulate activity. Also, it is 
assuned the containment purge is operated continuously. 

Using the assumptions described above and a HEPA filter 
efficiency of 99.9 percent, the auantities of radioactive 
particulates which may be released to the environment 
were calculated. The results of these calculations are 
given in Table 3-2. 

Using the results given in Table 3-2, the resulting doses 
to indivi~als were calculated in accordance with the 
.OUidance provided in Regulatory ~ide 1.109. The 
calculated doses are given in Table 3-3. 

This analysis uses the meteorological data (X/Q and 0/0) 
presented in the Off site Dose Calculation Ma~ (OOCM). 

3.1.2 Tritium Release 

The tritium concentration in the contaiment atmosp,ere 
was determined by using grab bubbler air samples which 
were previously described. These measurements give an 
average activity of li.OC-7 uCi/cc. By using the same 
methodology as in the previous section, this results in a 
release of 1.50 E+2 Ci of tritium into the envirornent. 
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Using the value of 1.50 E•2 Ci ana the guidance provioea 
in Regulatory Guide 1.109, the resulting doses to 
individuals were calculatea. Tnese results are presented 
in Table 3-3. 

3.1.3 Discussion of Results 

Particulate Releases 

If the offsite doses given in Table 3-3 are compared to 
the llaits given in Appenoix B, Section 2.1 of the TMI-2 
Techn1cal Specifications, it can be seen they are a small 
fraction of the specified limits . Althtlugh the 
calculated doses are only frorn in-containnent sources, by 
comparing calculated releases to measured stack releases 
which include all sources, it can be conclUded tl"'ese 
calculations are enveloping for decontamination 
activities. This is based on data accU!Ulated to date 
which indicates that there were no detectable increases 
in measured stack releases (as measured by tt='R-2l9A) When 
c:cJq)ll'ing periods when the contaiment purge was 
operating to periods when it was not. Actual 
decontamination activities -·hich occurred during the 
Decontamination Experiment in Haren of 1982, resulted in 
values measured at tt='R-2l9A that were not greater than 
the below listed lower limits of detection. 

Cs-134 
Cs-137 
sr-90 

<2.tE-14 11Cilcc 
<2.tE-14 11Cilcc 
<2.tE-14 11Ci/cc 

This llelnS that when activities were being cOI'OJcted in 
the contaiment similar to thOse to be conclJcted during 
the ongoing containnent decontamination, no detectable 
releases were measured which could be directly attributed 
to those activities. Therefore, it is reasonable to 
expect the decontllllination activities will not result in 
any measurable increase in releases or offsite doles. 

· Tritiun Releases 

The calculated release for tritiun from the desCribed 
activities is l.!SO E+2 Ci. Tnis results in a calculated 
offsite dose of 5.84E-3 millirem (see Table 3-3). This 
dose is small when coqlared to the limits given in 
Appendix B of tne Technical Specifications. 
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f.(JTE 1: 

TABLE )-1 

AVERAGE PMTIQJLATE AlRB(Jt£ RA:>lOACTIVITY 
COfaNTRATIONS IN Tt£ CONTAIN4ENT (hDTE 1) 

Radioru:llde 

Cs-134 
Cs-137 
Sr-90 

Concentration 
\11Ci/cc) 

2. 78E-ll 
4.~2E-10 
7.7C£-ll 

Each particulate airborne Hq)le that is sent to the Saq)le Coordinator for 
analysis is typically COU"'ted on the )9 percent efficient Ge(U) gaama 
spectrometer for 1000 seconds. Each peak in the resulting spectrun is then 
coq:~ared to a list of 4) radioruclldes in the C011'4XJter library. Only positive 
identifications are then entered on the Radio-Chemistry Analysis SUm~ary Sheet 
for that particular saqJle. LLD's for the other ru:lides will be known but 
not reported. 

Typically, an air Slq)le taken at .50 LPM for 24 hOurs will normally have 
associated the following LLD's for a 1000 second COU"'t: 

Cr-.51 
Mn-54 
Fe-.59 
Co-58 
Co-60 
Zn-6.5 
Ag-llOn 
Zr-9.5 
tb-9.5 
Mo-99 
Tc-99111 
Ru-103 
Ru-106 
Sn-ill 
Cs-1:36 
Ce-141 
Ba-140 
La-140 
Sb-12.5 
Ce-144 
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l.JE-12 11Ci/cc 
2.4E-l) 11Cilcc 
s.ee:-n 11Ci/cc 
2.11£-1) 11Ci/cc 
4.CE-1:5 11Ci/cc 
6.5E-l) 11Ci/cc 
1.9E-l) 11Ci/cc 
3.9E-l) 11Ci/cc 
2.2E-13 11Ci/cc 
1.CE-D 11Ci/cc 
1. 7E-13 11Ci/cc 
1.5E-l) 11Ci/cc 
l.SE-12 11Ci/cc 
2.2E.l) 11Ci/cc 
2.4E-n 11Ci/cc 
2.11£-D 11Cilcc 
4.1£-1) ~,~ci/cc 
S.JE-13 11Ci/cc 
4. 7E-13 11Cilcc 
l.lE-12 ~,~Ci/cc 



.. 

All these LLD's are less than tne MPC' s for unrestricted exposure. Air 
Slq)les taken within the Reactor Building typically do not detect these 
ooclldes, .-.d after passing through the t£PA filters in the purge exhaust 
train the possibility of seeing these nuclides in the stack effluent is even 
further reduced. 

A gross alpha CCUlt is also performed if requested. If the result is 
positive, the SIIIPle is held for 72 hours to allow for decay of naturally 
occurring radiCRIClldes and then recounted. When recounted, the air ~les 
typically indicate LLD of 4.4£-15 11Cilcc. This LLD i s less than the 
restricted area toFt (6 E-13 uCilcc) which must be used when unknown alpha 
em1 tters are present. 
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Nuclide 

Cs-134 

Cs-137 

Sr-90 

H-3 

TABLE 3-3 

DOSE 10 MAXlKJM EXPOSED It.t>IVIOUALS FROM 
ALL PATHWAYS FOR AIRBORt£ RELEASES 

(52 WEEJ< CONTIN.OJS MGE, 25,000 CFM} 
0004 t£THDOLOGY 

uCi/cc 

2.78E-ll 

4.42E-l0 

7.7tE-ll 

4.02E-7 

.. ,,. 

Ci/yr 

l.03SE-5 

l.64SE-4 

2.8ESE-5 

l.496E-l 
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uCi/sec ~ernl:z:r 

3.28CE-7 3.924E-3 

5.21EE-6 5.534E-2 

9.086E-7 2.1.5(£-2 

4.744E-O l.7A3E-l 



4.0 OCCl.PATICJW.. EXPOSlPE 

· 4.1 External Exposure 

All indiv1Uls entering the Reactor Builulng will be monitored for 
external exposures in accordance with GPU Radiological Control 
Procedures {R(l)) to ensure persomel exposures are maintained 
within 10 a:R 20 dose equivalent lilllits. Aaftinistrative dose 
lillits 1n accorclance with GPU Procedures will be used in order to 
assure U.t 10 a:R 20 dose l11111ts are not exceeded. Extremity 
monitoring will be performed as needed in accordance with existing 
procedures. 

The ass~tions used in the calculation of occupational exposures 
are: 

The plamed in-contairvnent man-hours · to support the ongoing 
contaimlent decontamination and dose redJction are 3000. 

The in-containment radiation dose rates and airborne activity 
levels remain constant throug"\out in-contai.mlent decontamination 
activities. 

The total exposure for the ongoing contai.mlent decontamination 
activities is estimated to be 180 to 5:J5 man-rem. This is based 
upon general deeontandnation activities and includes area 
preparation, decontamination activities, clearop operations, 
periodic s.pllng, health physics support, installation or 
necessary equlpaent and any other activity necessary to support 
decontllllinltion operations. 

The 1111n-re111 esU.te was calculated as follows . Based on past 
experience, esU.ted c~site dose rates are 0.15 R/hour ror 
elevation 305' (1330 hours), 0 .10 R/hour for elevation 347' (1130 
hours), and 0.08 R/hour ror the polar crane and dome (540 hoUrs). 
The resultant ~~~~n-rem estilllates are 200 man-rem ror elevation 305'; 
113 11110-rem for elevation 347'; and 43 man-rem for the polar crane 
and dalne. This yields 356 man-rem ror all activities. 

Because or the ~.n:ertainty in the dose rates and man-hours, the 
~~~~n-rem ror the activities are estimated to vary by + 50 percent. 
Considering the ~.n:ertainties associated with the maO-rem estimate, 
180 to 535 man-rem has been selected to be used as the estimate ror 
the next year or the Ongoing Contaiment Decontamination and dose 
re<U:tion. 

4.2 Internal Expos~ 

Persomel entering the Reactor Building will be protected against 
the inhalation or gaseous or particulate radioactivity as necessary 
in accordance with GPU Radiological Control Procedures. 
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As specified by Re~atory Guide 8.15, analyses ~f expected 
airborne contamination levels will be performed in order to select 
appropriate respiratory protective devices. 

Air sampling for particulate activity will be performed using 
devices such as lapel sal!plers and methods such as grab s~les. 
Trithn air samples will be taken unless deemed l.rllecessary by the 
GPU Radiation Controls Department by bioassay, engineering 
judgement, or other Sl.tlstantive basis. 

An estimate of the airborne radioactivity to be encountered by the 
individuals performing decontamination activities was derived from 
the BZA results of workers participating in the decontamination. 
The average BZA concentrations of Cs-134, cs-137 and Sr-90 are 
shown below. 

Cs-1311 Cs-137 Sr-90 

2.tE-9 11Ci/CC 2.9£-8 11Ci/cc 2.5E-S 11Cilcc 

Although airborne radioactivity will decrease as a result of the 
decontamination activities, the concentrations or these isotopes 
dUring the decontamination activities will yield no pr~lems in 
respiratory protection. Estimated lofle-hours are 0.01 
KlC-hours/hour with air purifiers (PF 1000) using the above 
conservative concentrations. Tritil.fl'l levels are not expected to 
pose difficulties. Recent bioassay results from persons 
participating in the decontamination have indicatf!U uptakes which 
would result fran exposures to a mean tritil.fl'l airborne activity 
level of 4.02E-07 11Ci/cc or a.o E-2 1!'4X-h per hour. 

4.3 Measures taken to reduce occupational exposure to As Low As Is 
Reasonably Achievable (ALARA) Levels. 

The objective of minimiUng occupational exposure has been a major 
goal in the planning and preparation for all activities in the 
containment. The actions that have been taken or are being planned 
toward meeting this objective are stmnarized in this section. 
Protective clothing and respirators will be used as necessary to 
reduce the potential for external contamination and internal 

• exposure of persomel. 

Decontamination activities are designed to accomplish goals: 

l. Reduce loose surface beta-ganwna contamination levels on floors 
to less than 5 X lt£3 dpm/lOOcm2, 

2. Reduce loose surface beta-gamrna contamination levels on 
overheads to less than 1 X lt£5 - 1 X 1CE6 dpm/lOOcm2. 
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.. 
The techniques and sequence of operations chosen have been 
developed to achieve the greatest decontamination at mlnillun 
taan-hour and ~~~an-rem expenditure in the contaiment. 

Execution of individual decontamination tasks are maintained ALMA 
by a detailed radiological review by Radiological Engineering and 
very ~stantial mock~ ·training or work crews-. This training will 
approxi.JMte the actual work situation as closely as can be achieved 
for each task uWizing appropriate equipment, protective clothing, 
and respiratory protection. 

Extensive planning or tasks to be conduCted in a radiation field, 
and training or personnel will be used to reduCe the time needed to 
c~lete a task. Extensive use of photographs will be made to 
familiarize persomel with the work area. The hi~r radiation 
areas are identified to personnel and the work is structured to 
avoid these areas to the extent practical. Practice sessions will 
be utilized as necessary to ensure that personnel understand their 
assignaents prior to entering the contaiment. Planning and 
training are proven methods of ensuring that persomel are properly 
prepared to conduct the assigned task expeditiously. 

Potential i~rover.1ents in operational technique wUl be fed back 
into future work packages and mockup training in a manner 
consistent with the development or work activities. If the · 
observation techniques definitively demonstrate major operational 
problems, or the ineffectiveness of a particular decontamination 
tedvlique, the decontamination activities shall be altered to 
properly aCCCJIIIIOdate this feedback. It should be noted, however, 
that the evaluation or the adequacy or a particular decontamination 
technique nust take into account and wei~ several operational . 
factors such as man-rem and man-hour expenditure, persomel safety, 
operational CCJq)lexities and training requirements, etc. As a 
result or this wei~ted evaluation, the most effective 
decontamination technique may not be the most effective tectnique 
on the basis or decontamination effectiveness per l.Wli.t effort or 
expenditure. 

5.0 RADIOACTIVE WASTE MANAIB£NT 

5.1 SOlid Waste 

Solid waste cateQories have been established as follows: 

1. Disposable Protective Cloth~ - includes glovesi shoe covers 
ana wet sUits WhiCh will be u ilized by personne preparing 
the Reactor Building and actually conducting the 
decontamlnatim. 
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Reactor aal~ Trash - tllis category consists or tt-e 
~CUiUlatid rash (e.g., plastic bags, framing luar, 
polyethelene sneets and other disposable equipment) in tt-e 
Reactor Building which must be removed ;Jrior to 
decontaainltion or the staging areas. Sources for this trash 
ir«:lude initial construction materials and Recovery 
Construction activities. 

SJ~ Deminerallzer System and EPitXlR II - consists or the 
'VoUiii!O IIners of Ion exchange material and filters which 
will be generated by processing the flush water used for 
decontamination. 

Miscellaneous Waste - includes material for hand wiping 
surfaces, Plastic bags, strippable coatinq, framing ll.lltler, 
polyethylene sheet and otner disposable equipment used in 
St4)port of the aecontamination activities. 

Solid waste will be classified and disposed or in accordance with 
established procedures. 

5.2 Liquid Waste 

5.2.1 Waste water 

A maxinun of soo,ooo gallons or processed water will be used for 
the decontaminltion. When operational flexibility permits, 
processed water with the lowest concentrations or radionuclide will 
be used. toost of the water actually used for decontamination will 
drain throi.Ql the floor drains and be collected in the contaiment 
~ area. This water will be processed ttlrotql the slbnerged 
demineralizer system with the water presently in the s~. 

5.2.2 Aqueous Chemical Waste 

Chemicals will be considered for large scale decontamination uses 
only as approved by the Site Engineering department. Chemical 
waste will be appropriately treated and processed for disposal in a 
mamer that is in compliance with federal regulations. For 
exanple, acid wastes will be neutralized prior to solidification 
and disposal. 

6. 0 OOUSTRIAL SAFETY . 

6.1 Fire Protection 

In order to reduce the likelihOod or a fire in the Reactor Building 
during the decontamination, the following precautions will be 
implemented: 

a. Transient combustible material wi l l De kept to a minimum in 
the Reactor Building. 
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b. All activities which increase the likelihood of a fire such as 
welding, burning or grinding will be reviewed and controlled 
in accordance with plant procedures. 

All persomel are equipped with small flashlil1lts, for emergency 
li~ting and both airloeks are available for ingress and egress 
with No. 2 airlock being the normal path • . 

6.2 Personnel Protection From Higt! Pressure Water Spray 

Hilt! pressure water sprays have been widely used in the nuclear and 
chemical industries for surface and equipment cleaning. High 
pressure water sprays of about 1000 to 6000 psi were demonstrated 
in the contaimlent decontamination experiment. The results 
indicate that a hiQher water pressure, higher flow rate spray can 
be more effective for some operations than a low pressure, low flow 
rate spray. The maxinun expected water discharge pressure to be 
used for the deconta:nination is 6000 psi. The maxir.un capability 
ot the hi"' pressure water spray p~ is 10,000 psi. 

Personnel will receive extensive training and instruction in the 
proper use or hilt! pressure sprays to prevent persomel injury. In 
addition, the equipment is desigred with features which minimize 
the potential tor operator injury. Persomel will also be provided 
with protective ~lpnent. 

6.3 Use of Body Cooling Devices In Containnent 

In order to recb:e the problems with heat stress on contai.mlent 
workers, body cooling devices will be used when ~ired. Two 
types or body cooling devices are available: Vortex Cooling Suits 
and Ice Vests. The vortex cooling suits circulates and cools air 
with a vortex ran. When mobility is required, ice vests will be 
used. 

The safety and health staff will determine when heat protection 
gear will be req.dred. This decision will be based on such factors 
as alllbient teq)erature, the type of work to be c:tone, work duration, 
and the type of radiation prote:tive equipment used. 

The Safety and Health staff continJously monitors this program, 
modifications Wid ~rovements are made on a contiruing basis. 
Other safety equipment may be utilized should evaluations show an 
~rovement in persomel protection. 
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7.0 SAFETY EVALUATION~ Tt£ OI'GlOO CONTAIJfoENT DECOtlTAMIJ.JATION AND OOSE 
REDlttmA AtTMTIES 

Cha11JeS, Test, and Experiments, 10 IFR so, paragraph 50.59, permits the 
holder of an operating license to make changes to the facility or perfonn 
a test or experilent, provided the chanoe, test, or experiment is 
deterlllined not to be an ll'lreviewed sarety question and does not involve a 
modification or the plant technical specifications. 

A proposed chafO! involves an ~X~reviewed safety question it: 

a) The probability of occurrence or the consequences of an accident or 
maltt.nCtion of equipment ~rtant to safety previously evaluated 
in the safety analysis report may be increased; or 

b) the possioility for an accident or malfunction or a different type 
than afl' evaluated previously in the safety analysis report may be 
created; or 

c) the margin of safety, as defined in the basis for any technical 
specification, is reduced. 

The followir'Q paragraphs are the results of the 50.59 review that was 
perfonned for the Qro:Ji~ COntairlnent Decontamination. 

None of the activities associated with the Ongoing Containment 
Decontamination and dose reduction will affect the condition of tt-e 
reactor coolant system or the fuel. The core is being maintained in a 
subcritical condition by the boron concentration in the reactor coolant. 
None of the activities that will occur during the decontamination will 
affect the boron concentration in the reactor. While fluShing with 
debora ted water, the reactor vessel will be covered to prevent leakage 
and dilution of the RCS boron. lk\tll approved by the ~c boron 
concentrations in the water used in the decontamination will be 
maintained at or above 1700 ppm per ~c approved procedure. The 
safety-related equipment required for the loss-to-antlient coolir'Q mode or 
decay heat removal will not be altered during the decontamination. 

Tt-e decontamination will not increase the probability of occurrence or 
the consequences of an accident previously evaluated in the FSAR and/or 
other Safety evaluation submitted on the docket. Tt-e decontamination 
does not create the possibility for an accident different than any 
evaluated previously in the FSAR·and/or other Safety evaluation submitted 
on the docket. The decontamination will not require a technical 
specification change. 

The decontamination will not reduce the margin of safety as described in 
the bases for any technical specification. 

Therefore, the Ongoing Containment Decontamination and dose reduction 
activity does not involve an unreviewed safety question as defined in 10 
IFR Part 50, paragraph 50 • .59. 
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8.0 COtO.USION 

Based '4JOfl the Radiological and Safety Evaluation contained in this 
report, is concluded that: 

1. offsite releases and doses for the Ongoir"Q Contaiment 
Oecontanlination and dose· reauction activity are well within tt-e 
bOI.Ilds of the TMl-2 Technical Specification limits, even making 
very conservative as~tlons and incorporating a larger scope of 
activities than the previously performed decontamination experiment, 

2. occupational exposures to perform the decontamination activities 
ue consistent with Al.ARA considerations, and 

3. the decontamination activities do not constitute an unreviewed 
safety question as defined by 10 CFR 50.59. 

9. 0 REFERENCES 

1) Radiological and Safety Evaluation or or-going Containnent Building 
Decontamination Activities for TMI-2 Recovery, Rev. 0, transmitted 
by GFU Letter 441~82-L~7 or September 23, 1982. 
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