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1 . 0  INTRODUCTION 

1 . 1  Genera 1 

TER 3183-017 

The Waste Handl ing and Packaging Fac i 1 i  ty (WHPF) i s  designed for 
proces s i ng and packaging sol i d  radioactive waste generated during 
operations of GPU Nuclear uni ts and TMI-2 c l eanup act i v i t i es .  The 
waste cons ists of dry act i ve waste (OAW) such as contaminated 
cl othing, and contaminated too l s  and equi pment .  Process ing, as used 
in this  document ,  cons ists of compaction, s i ze reduction and 
decontamination of this  contaminated materia l . Dependi ng on the 
level of contaminat i on after processing through the decontamina t i on 
systems , tools and equipment are re-used , d iscarded as radioact ive 
waste, or d iscarded as c l ean trash. The WHPf i s  not a s torage 
fac i l i ty and no radioactive waste i s  stored there i n .  

1 .2 Organization o f  Report 

This report is  organized as fol l ows: 

After this introduct ion , a description of the design and operat i on 
of the fac i l i ty is  presented. This  i s  fol lowed by a d i scus s i on of 
the safety i ssues associated w i th the fac i l i ty .  The report 
concl udes with the safety evaluation ·required by 10  CfR 50.59, 
"Changes , Tests and Experiments," and an environmental assessment. 

1 . 3 Concl usion 

The evaluation of the safety concerns detai led i n  th is  report 
resu l ts i n  the fol low i ng concl us i ons: 

o The WHPF ful f i l l s  the need for a fac i l i ty capable of 
accommodating the waste streams associ ated w i th operat i ons 
at GPU Nucl ear faci l i t i es and TMI-2 c leanup act i v i t ies.  

o The construction and operat i on of the fac i l ity i s  not an 
unrev iewed safety quest i on as defi ned i n  10 CfR 50.59. 

5 . 0  Rev is ion 8 



---------------------------------------------------------------------------------

2 . 0  FAC IL ITY DESCRIPTION 

2 . 1  Purpose of the Fac i l ity 

TER 3 183-017 

The WHPF provides fac i l i t i es for process i ng and packaging OAW and 
contami nated too l s  and equipment from the GPU Nuclear units.  The 
fol l owing funct ions are performed in the WHPF: 

a .  Secti on i ng and d i s assembly of  l arge pieces of equi pment to 
a s i ze that w i l l  f i t  i nto packages such as a 55 gal l on drum 
or a 4 ft x 4 ft x 6 ft strong t i ght container, a l so known 
as a low spec i f i c  act i v ity (LSA) box. This  s ize reduction 
may be accompl ished by use of pl asma arc or oxy-acety l ene 
torches, wood p 1 aners , saws, hand he 1 d too 1 s or other 
methods as appropriate. 

b .  Decontami nation o f  too l s  and equ ipment by e lectro-po l i sher, 
paint d igester or an abras ive bl aster, as requ i red . 

c .  Compaction of DAW i n  55 gal l on drums . 

d. Packaging uncompactible  trash and equi pment i nto LSA boxes , 
drums, or approved containers . 

e .  Temporary staging of rad ioactive material  prior to, during 
and after process i ng ( i . e. , packagi ng,  decontaminat i n g ,  
compact ion, sectioning and d i sassembly ) .  

f .  Recei v i ng rad ioactive waste, tools  and equi pment from the 
GPU tluclear units and shipping rad ioactive waste after 
process i ng and/or packaging to an onsite staging fac i l i ty .  

2 . 2  Summary Description 

2 . 2 . 1  Location 

As shown i n  F igure 1, the WHPF is located to the southwest 
of the more eastern Unit 2 cool i ng tower, to the east of 
the respi rator c l eaning fac i l ity. 

6.0 Rev i s ion 8 
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2 . 2 . 2  Bui l d ing Description 

The WHPF, shown in F i gure 2 ,  is a poured concrete/masonry 
b l ock bu i lding with corrugated roof decking and exteri or 
brick veneer f inish .  The exterior wal l s, with the 
exception of the admini strat ive area and equ ipment room, 
are shield wal l s  of reinforced concrete, at least 12" 
thick,  to a minimum height of 10 feet. Concrete masonry 
blocks are used above the shield  wal l .  

2 . 2 . 3  Design Bas is  

The design of  the fac i l ity conforms to the recommended 
desi gn practices of the American Concrete Insti tute (ACi) , 
American Institute of Steel Construction (AISC) , Bu i l d ing 
Off i c i a l s  and Code Administrators International (BOCA) , and 
National F i re Protection Associ ation (NFPA) . 

The fac i l ity was designed for the probabl e  natural 
phenomena as requi red by the BOCA Bas i c  Bu i1 d ing Code, 
l ocdl bu i lding ordinance, and other national codes and 
standards . The WHPF was designed as a non-sei smic  Category 
I structure. It was designed for seismic  l oads determined 
in c1ccordance with the BOCA Bas i c  Bu i l d ing Code . 
Envi ronmental and operational l i ve loads were determined in  
accordance with the General Project Cesign Criter i a  (GPOC) 
and app l i cable ANSI standards. 

The WHPF was designed to conform with IO CFR 20 . l (c ) . Th is  
ensures that personnel exposures associated w i th the WHPF 
are ALARA. In add i t ion, access to the bu i l d ing i s  
control l ed in  accordance with the Radiological  Control 
Procedures in effect at THl Unit  I .  

2 . 2 . 4  G�neral Arrangement 

The WHPF i s  comprised of the fol l owing areas: 

o Inspect ion area 
o Compacti b l e  trash packaging area 
o Contamination control area 
o Di sassembly and sectioning area 
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o Decontamination area 
o Personnel access area 
o Administrative areas 
o Receivi�g and shipping area 
o Equipment room 
o Separation , segregation and survey area 
o Non-compactible staging and packaging area 
o Swipe test area 
o Fork lift battery charging area 
o High radiation staging area 

Figure 2 shows the layout of these areas . 

2 . 2 . 4 . 1  I nspection Area 

Equipment and tools  awaiting sectioning or decontamination 
are staged in this area. Packages may be opened for 
further evaluation, sorting or repackaging. An inspection 
hood is provided to minimize the generation of airborne 
radioactivity if  required during the inspection proces s .  
Containers l eaving this area d o  not have smearabl e  surface 
activity exceeding the l imits for unrestricted release, as 
defined in the GPU Nucl ear Radiation Protection P l a n .  

2 . 2 . 4 . 2  Compactible Trash Packaging/Wood Planer Area 

This room serves a dual purpose depending on waste form. 
Compactible DAW is compacted in 55 gal lon drums . Drums 
l eaving this area are wiped down to ensure their smearabl e  
surface activity does not exceed the 1 imits for 
unrestricted release. For contaminated l umber, a wood 
planer is utilized to remove surface material with the non­
contaminated wood being "Free Released. "  

2 . 2 . 4 . 3  Contamination Control Area 

This is an area where personnel leaving the compactib l e  
trash packaging/wood pl aner area can remove the outer layer 
of their protective clothing . Changing into street c l othes 
may be done in the personnel access control area (Section 
2 . 2 .4 .6 ).  
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2 . 2 . 4 . 4  D i sassembly and Sect ioning Area 

This area is  used to reduce the s i ze of contaminated 
equi pment and tool s  by cutting and d i sassembly .  Equ ipment 
used for reduction include p l asma arc and oxy-acetyl ene 
cutting too l s  as wel l  as mechan ical and hand-held tool s .  
S ize reduct ion i s  requi red for: 

o tools and equipment that are too l arge to be packaged 
into drums, LSA boxes, or approved containers; 

o tools  and equipment that need, and are su i tabl e for, 
decontam ination but are too l arge for the 
decontam ination systems .  

2 . 2 . 4 .5 Decontamination Area 

This  area contains the fol l owing decontam ination systems: 

o E lectro-pol isher 
o Paint d igester 
o Abrasive blaster 

l hese systems are used to decontaminate too l s  and equipment 
from the GPU Nuclear un i t s .  A rinse tank i s  provided to 
rinse the tools  and equipment after decontam ination in the 
e l ectro-po l i sher or paint d i gester. A self-containe1 
emergency shower and eyewash dre provided in this  area. 
Each p i ece of decontaminat ion system equipment ,  including 
f i l ters, has a contact dose rate l i m i t  of 50 mrem/hr. Ion 
exchangers have a maximum contact dose rate 1 i m i t  of 100 
mrem/hr. 

2 . 2 . 4 . 6  Personnel Access Control Area 

This  area provides space for personnel to dress prior to 
entering the contam inated areas of the WHPF,  and lockers 
where they can leave the i r  street c l othes. The personnel 
access control area i s  a l so used for changing back into 
street c lothes upon l eaving the contaminated area. 
Personnel mon i toring and frisking are performeo on ex i t ing 
the contaminated area. This area is des i gned to ensure 
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that a genera 1 area dose rate of 1 mrem/hour i s  not 
exceeded . Temporary shielding i n  the work areas i s  
provided as necessary t o  ensure this  l im1t i s  not exceeded . 

2 . 2 . 4 . 7  Administrative Area 

The administrative area compri ses the office, l unch room, 
area for vending machines , toi l et fac i l i t ies and a RadCon 
count/storage area. The admini strat i ve area i s  designed to 
ensure that dose rates of 0 . 5  mrem/hour in the general 
area, or 0 . 25 mrem/hr in the office i s  not exceeded . In  
add i t ion to  the rei nforced concrete wal l s  between the 
admi n i strative area and separation,  segregation and survey 
area, temporary shielding i n  the adjacent work area i s  used 
as necessary to ensure these l imi ts are not exceeded. The 
office provides space for record keeping and admin istrat i ve 
chores such as completing rad iat ion survey records .  The 
storage area is used to store supp 1 i es needed for the 
various rooms i n  the administrat i ve area. 

2 . 2 . 4 . 8  Rece i vi ng and Shipping Area 

This area is used for recei v i ng unprocessed OAW and 
contaminated tools  and equipment from the GPU Nuclear uni ts 
and for shipping the packaged material s ,  in LSA boxes or 55 
gal lon drums, to an ons i te staging fac i l i ty .  Containers 
ready for shipping do not have smearable surface act i v i ty 
which exceeds the l imi ts for unrestricted rel ease. 

2 . 2 . 4 . 9  Equ i pment/Storage Area 

The HVAC equ ipment ,  compressor and a i r  puri fication 
equipment for the compressed a i r  system, and de-ion i z i ng 
equipment for process i ng domest i c  water i nto deminera l i zed 
water i s  located i n  this area. The equi pment area i s  
designed to ensure a dose rate of 2 .  5 mrem/hr i s  not 
exceeded . Temporary shielding in the adjacent work area i s  
used as necessary , i n  addi t ion t o  the reinforced concrete 
wa l l  separat ing these areas, to ensure thi s dose rate i s  
not exceeded . Miscel l aneous non-contaminated suppl ies and 
too l s  are a l so stored in this area. 
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2 . 2 . 4 . 10 Separation , Segregation and Survey Area 

This area provides space for receiving and surveying 
contaminated waste, . too l s  and equipment transported to the 
WHPF, staging i ncoming waste, determination of the 
appropriate processing method and repacking drums , boxes , 
etc . when necessary for effective volume usage and external 
dose minimization concerns. Al l waste and contaminated 
tool s  and equipment entering this uncontaminated area are 
pre-packaged to ensure a smearable surface acti vity that 
does not exceed the l imits for unrestricted release. 
Packages are 1 abe 11 ed in accordance with existing 
Radiological Contro l s  and Waste Management procedures . 
iemporary shielding is used as requi red to reduce the 
direct dose rate to personnel in the area. 

2 . 2 .4 . 1 1  Non-Compactib le  Staging and Packaging Area . 

Dry act i ve waste that is non-compact i b l e  i s  packaged i nto 
LSA boxes or approved containers i n  this area. This  area 
is used as a staging area for contaminated waste and 
equipment before processing and while awaiting shipping 
from the faci l i ty . A l l  waste and contaminated equipment in 
this area are pre-packaged to ensure smearable surface 
act i v i ty does not exceed the l imi ts for unrestricted 
release. 

2 . 2.4 . 12 Swipe Test Area 

T h i s  is an area of low background radiation provided for 
taking rad iation surveys of the containers and for counting 
the activity of smears . 

2 .2 . 4 . 13 Fork Lift Battery Charging Area 

This  area is provided for char9ing the batteries of the 
fork l i fts . I t  is a lso used by personnel who view 
operat ions in the compact ib le  trash packaging area through 
the window in the wal l  separat ing the two areds . 
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2 . 2 . 4 . 14 H i gh Radi ation Staging Area 

This  area i s  provided as a staging area for conta.iners w i th 
contact dose rates in excess of 100 mrem/hr. 

2 . 3  Major Systems 

2 .3 . 1  Heating, Vent i l at ing and Cool ing (HVAC) 

2 . 3 . 1 . 1  Design Bas i s  

The WHPF HVAC System: 

a .  Maintains a negat i ve pressure with respect t o  ambient 
condi tions w i thin  the contaminated areas of the WHPF by 
exhausting more a i r  than i s  supp l i ed and f i l tering the 
a i r  being exhausted in order to limit the quant i ty of 
airborne contaminants released to the envi ronment .  The 
HVAC system design assumes that the greatest airborne 
radioactivity with i n  the WHPF i s  in the Disassembly  and 
Sect ioning Area and in the Decontamination Area. 
Therefore, the HVAC system design provides a minimum 
d i fferential  pressure i n  these areas of -0. 125" water 
gauge with respect to atmosphere. 

b. Di rects a i r  f low from areas of lower contaminat i on 
toward areas of hi gher contami nat i on .  

c .  Maintains a winter tempera· .Jre of 70°F and a summer 
temperature of 75°F in • WHPF for outdoor design 
temperatures of: 

Summer 94°F 75°F DB \Ill 
Winter 7°F 
(DB - Dry Bulb; WB - Wet Bulb) 

except in the recei v i ng and shipping area and in the 
equ i pment room. These areas have winter heating and 
forced or natural venti lat ion for summer cooling. The 
design temperatures are: 

1 2 . 0  Rev i s i on 8 



Receiv ing and 
Shipping area 

Equipment room 

Sulllller 

104°F(max) 
104°F(max) 
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Winter 

d. Provides exhaust hoods or other devices for process 
equipment i n  order to l im i t  exposure of personnel to 
ai rborne contam i nation. 

e.  Ma intains the concentrat ions within the process areas 
of the WHPF bel ow maximum perm i s s i b l e  l im i ts as defined 
i n  10 CFR 20, Appendix B ,  Tabl e  I ,  Col umn 1 .  

f .  l imits  reI eases of a i rborne radioac t i v i ty to the 
envi ronment be low the concentrations estab l i shed by 
10 CFR 20 , Appendix  B ,  Table I I, Col umn 1 and the TMI-2 
Envi ronmental Technical  Speci fi cations . 

g .  Supp l i es f i l tered venti lation to provi de approx imatel y  
5 a i r  changes per hour. 

2 .3 . 1 .2 System Descri ption 

2 .3 . 1 . 2 . 1  General· Description 

The WHPF HVAC system is  d i v i ded i nto several areas whi ch 
are described in  Section 2 . 3  . 1 .  2 . 2 .  The adm i n i s trat ive  
area, shipping and recei v i ng area and the equipment room 
are c l ean areas and are each served by separate heating and 
vent i l ation systems which are not associ ated with the HVAC 
system for the potent ial ly  contaminated work areas of the 
WHPF. Al l penetrations are sealed between c l ean areas, 
e . g .  the admin istrative area, and the process ing areas . 

A radiation monitor i s  provided in  the exhaust to the 
atmosphere from the potentially_ contam inated areas, 
downstream of the f i l ter, to moni tor radioact ive releases 
to the envi ronment . Excessi ve l evels  wi l l  automatica l ly 
shut down the exhaust and supply systems. Supply·units  are 
not perm i tted to run unless the exhaust system is on . 
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F low d i rection from relatively c l ean to more contaminated 
areas i s  mainta ined by appropriately arranging supply and 
exhaust quant i t i es to each air space. 

2 . 3 . 1 . 2 . 2  System Operation 

Shipping and Receiv i ng 

In  winter, the temperature of this  area i s  maintained at  or 
above 60° F .  During the sun111er, forced o r  natura 1 
vent i 1  at ion prevents the temperature from r i s ing above a 
maximum temperature . of 104°F. Due to the l ocation of the 
equi pment access doors leading i nto the separation, 
segregation and survey area from the shipping and receiv i ng 
area, the negative pressure in  the potentia lly contami nated 
areas causes a i r  to f l ow from the shipp i ng and rece i v i ng 
area into these areas during normal operation.  

Equipment Room 

During the winter, the 
mainta i ned above 60°F . 
vent i l ation prevents the 
r i si ng above 104°F . 

Adm ini strative Area 

temperature of this  area i s  
In  su11111er, forced o r  natural 
temperature of this  area from 

This  area has an independent HVAC system to heat ,  cool and 
ventilate the area. The a i r ,  which may be rec i rcul ated 
within the admin istrative area, does not req u i re f i l tering 
before rec i rcu lat i ng or exhaust i ng to the outside.  A i r  
from the toi l et areas is  not rec i rcu l ated . A i r  
condi t ioning i s  provided by a heat pump system wi th 
mechanical cool ing which a l so provides supplementary 
electric  heat as requi red . This  system i s  control l ed by a 
wa l l -mounted programmable thermostat.  

Potent ia lly Contam inated Work Areas 

One or more HVAC units i s  provided for these areas . Air is  
supplied at  a constant f l ow rate and temperature a l l  year 
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round . Duct mounted temperature contro l s  are prov ided . A 
temperature swi tch,  which senses the outdoor a i r  
temperature, determines whether the refrigeration system or 
the heating coi l is  requi red to be in operat ion. Electric 
reheat coi l s  control l ed by room thermostats may be used to 
maintain temperature in  each zone. 

Outside a i r  is suppl ied to the WHPF for cooling and heating 
the a i r ,  and for venti l at i on ,  as required.  A i r  may a l s o  be 
taken from clean areas for makeup for t h i s  HVAC system. 
Recircul ated a i r  or i nduction uni ts may be used to mai ntain  
the requi red supply air  temperature. If recirculated a i r  
is  used, i t  i s  HEPA-fi l tered. A i r  from the sect ioning 
area, electro-pol i sher , rinse tank and pa i nt d i gester i s  
net rec i rcul ated. 

Exhaust hoods are installed at each equipment l ocat ion 
where fumes or other contaminants are generated, in  order 
to reduce the exposure to operating personnel . A i r  f l ow 
through these hoods,  except for the compactor exhaust, may 
be continuous. When the compactor i s  in  operation the mai n  
exhaust fan draws a i r  from the compartment above the barrel 
through a HEPA f i l ter and d ischarges i t  to the mai n  exhaust 
system. When the compactor is not in operation, a control 
damper opens and the same room exhaust f l ow rate i s  
maintai ned as when the compactor was operati ng.  A 
d i fferential  pressure gauge, which i s  an integral part of 
the compactor, i nd icates when the f i l ters must be changed. 
The inspection tabl e  hood exhausts d i rectly to the mai n  
exhaust system through the main HEPA f i l ters . 

Exhaust and suppl ied a i r  quanti t ies are regulated to ensure 
a negati ve pressure is maintained i n  the potent i a l ly 
contaminated work areas rel at ive  to ambient cond i t ion. 
Preferably,  some of the exhaust hoods are in cont inuous 
operation when the system is operated . As add i t i onal hoods 
are pl aced i n  use, the quan t i t i es exhausted and suppl ied 
are adjusted to mai ntain a constant exhaust rate from the· 
bu i l di ng .  (Exhaust steps up before supply and supply steps 
down before exhaust . )  
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2 . 3 . 2  Other Major Systems 

2 . 3 . 2 . 1  Compressed Air 

TER 3183-01 7  

The compressed air system consists o f  compressors and an 
air purification package. Compressed air for the WHPF is 
provided by two 100 cfm, 125 psig, compressors located in 
the equipment room. 

An air distribution syste:!! is provided throughout the 
facility. The compressed air furnished is primarily for 
too l s  used in the facility. The system is a l so capabl e  of 
providing breathing quality air when used in conjunction 
with the air purification package and appropriate 
radiological control procedures. Breathing air is required 
during certain sectioning processes; the breathing air 
system is provided with CO monitor and a l arm. Condensate 
drained from the compressed air system is routed to the 
sanitary drainage system. 

2 . 3 . 2 . 2  Demineral ized Water 

Demineralized water is provided for system make-up by 
processing domestic water within the WHPF. This processing 
equipment consists of replaceable/rechargeabl e  de-ionizing 
resin tanks and associated piping and accessories.  Water 
is routed through a distribution system to the 
decontamination area and battery charging area of the WHPF. 
Contro l s  l imit to 50 gal lons the amount of water that can 
be supp 1 i ed to the process area without resetting the 
contro l s .  Resin regeneration i s  not done in this facility.  

2 .3.2 . 3  Fire Protection 

A sprinkler system covers the entire facility. The system 
conforms to the applicable portions of National Fire 
Protection Association (P�FPA) Chapter 13 .  The system 
consists of fusible  sprinkler heads , piping and fittings,  
isolation val ve with tamper-proof switch, and an  adjustable 
time-de l ay action deluge va l .ve with abort switc h .  The 
deluge valve is actuated by a signal from a heat or 
ionization detector, or manual ly .  The sprinkler system is 
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for ordinary hazard (group 1 ) .  

The bu i l d ing i s  zoned as required. Heat detectors set for 
135of are placed appropriately throughout the fac i  1 ity. 
Smoke detectors are l ocated ins ide the i n l et ducting to the 
HVAC. Audi b l e  f i re a l arms , which are activated by the 
detectors, annunci ate s imul taneously at the local panel, 
and in the p l ant mai n control room. S igna l s  for trouble, 
a l arm, and system d i scharge are annunciated. Al l wi r i ng 
was supervised . A s i gnal from any detector i n i t i ates the 
a larms and the time-delay action to open the deluge valve .  
Aux i l iary contacts are provided i n  the panel to  shutdown 
the HVAC system. 

F i re hose standpipes are provided i n  conformance with the 
app l i cable portions of NFPA Codes and Standards .  Portable 
f i re extinguishers are prov ided throughout the faci l ity i n  
accordance with NFPA Codes and Standards. 

2 . 3 . 2 . 4  Waste and Drain Systems 

A sanitary dra i n  system from the toi l et area of the WHPF i s  
routed to the p l ant sani tary system. Clean, uncontJmi nated 
condensate from the H�AC system may a l so be d ischarged to 
this system. 

Spi l l s  or leakage with i n  the process area from proces s i ng 
equipment, the demineral i zed water system and from the 
sprinkler system are contai ned i n  the i nd i v i dual areas and 
wi ll  not be d ischarged into this waste and drai n  system. 

2 . 3 . 2 . 5  Domestic Water System 

Domestic hot and cold water are provided to the toi l et 
area. Demineral ized water is processed from domesti c  
water .  

2 . 3 . 2 . 6  Electrical  

Electrical  service is provi ded to supply power for 
l ighting, receptacles and e l ectricaliy operated equi pment. 
Al l electrical equi pment, structures and metal components 
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are grounded. 

2 . 3 . 2 . 7  Coll'lllunications 

The WHPF communicat i on system interfaces with the exist ing 
plant PA communication system. 

2 . 3 . 2 . 8  Radiation Mon i toring 

A portabl e  ai rborne radioac t i v i ty moni tor wi th local 
readout and a larm i s  provided for personnel protection.  
Exhaust to the atmosphere is  isok i net ically sampled for 
particulate act i v i ty .  An exhaust moni tor is provided with 
local a l arm, readout and recorder, and remote al arm i n  the 
main control room. Portable moni tors are used as required. 
Area radi at ion monitors are provided as requi red by 
radiologica l  control procedures. 

Air samples from the bu i ld i ng exhaust, whi ch are used to 
assess radiological  releases to the envi ronment, are 
analyzed for a lpha act i v i ty .  I n  the event any of these 
samples shows a s igni ficant increase in the frequency of 
a lpha detection, the frequency of analyt i cal samp l i ng for 
the a lpha emitters wi l l  be i ncreased appropriately to 
address the s i tuat ion .  
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FIGURE 1 
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3 . 0  TECHNICAL EVALUATION 

3 . 1  General 

This section summarizes the safety issues which were considered i n  
the design of the WHPF. These i ssues deal w i th the expected 
performance of the fac i l i ty during norma 1 operations and various 
design bas is  events. 

The safety issues associated wi th the operation of the WHPF are: 

o Demonstrating comp l i ance wi th 10  CFR 20 wi th respect to 
on-s i te dose l im its .  

o Demonstrating comp l i ance w i th 10 CFR 50, Appendix I ,  w i th 
respect to offs i te radiation doses due to releases of 
radioac t i v i ty to the envi ronment from normal operat ions 
within the WHPF. 

o Assessing the consequences of potent i a l  accidents i n  the 
WHPF that cou l d  l ead to radioacti ve releases to the 
envi ronment. 

o Demonstrating compl iance with the princi p l es of ALARA. 

Each of these issues i s  addressed in the fol l owing secti ons . 

3 . 2  Dose Assessment and Accident Analysis  

3 .2 . 1  On-Si te Dose Assessment 

The WI!PF exterior wal l s  are reinforced concrete or grout 
' .led concrete masonry uni t (CHU) b l ocks and are 10 feet 
high. These wal l s  are thick enough to ensure that the 
d i rect dose rates from materia l  in the bui ld ing do not 
exceed the fol l owing dose rates: 

-outside bui ld i ng 
-site  boundary fence 

Dose Limit 

2.5 mrem/hr 
0 .3  mrem/hr 

21 .0  

Minimum 
Wal l  Thickness 

12 i nches 
12 i nches 
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These wal l  thicknesses are based on the dose rates from 20 
drums, each with a contact dose rate of 100 mrem/hr i n  2 
rows, stacked 2 h i gh ,  c; taged adjacent to the wa 11. The 
ca 1 cu 1 at ion of the dose rates was perfonned us i ng an 
i nteractive  computer program designed to solve· gamma ray 
transport problems us i ng the poi nt kernel method . Any 
response function can be calculated by spec i fy i ng 
appropri ate conversion factors and Berger bu i ldup factor 
parameters. The program l i brary contains attenuation 
coeffi c ients and bui l dup factor parameters for common 
shield ing material s ,  and dose equ ivalent and absorbed dose 
convers ion factors . The problem geometry must be descri bed 
by a set of up to 15 orthogona 1 s 1 abs , right cy 1 i nders , 
and/or right para l l e l ep ipeds . 

These assumptions are a l so used i n  calculat ing the wal l  
thicknesses requi red to ensure that the fol l owing dose 
rates within the fac i l ity are not exceeded: 

Dose limit M i n imum 
Wa l l  Th ickness 

-Personnel access area 1 . 0 mrem/hr 
0 .5  mrem/hr 
0 .25 mrem/hr 
2 . 5  mrem/hr 

15  inches 
15 i nches 
15 i nches 
12 i nches 

-Admin istrative area 
-Office 
-Equ ipment area 

The wa l l  for the personnel access area i s  fi l l ed CMU block.  
The other wal l s are fanned of poured concrete. 

S i nce radiation f ie ld  strengths are not prec i sely known for 
a l l  components that may be staged or processed i n  the WHPF, 
temporary shield ing and/or adm i n i strative contro l s  �ay be 
requi red to l imit the rad iation f ie ld  d i rectly out s i de the 
WHPF. This may i nc l ude l imit i ng personnel access to 
part i cu lar  areas outside of the WHPF to prevent unnecessary 
personnel exposure. Admin i strati ve control s  are i n  
accordance with radio log ical  control procedures . 
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3 . 2 . 2  Off-Site Dose Assessment 

3 . 2 . 2 . 1  Normal Operations 

3 . 2 .2 . 1 . 1  A i rborne Dose 
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The hand l ing of contaminated materi al in the WHPF was 
evaluated to determine the resultant offs i te doses from 
a i rborne act i v i ty rel eased from the fac i l i ty. The only 
source for ai rborne radioactivi ty in the WHPF cou l d  be as 
a result of act i v i t ies rel ated to processing contaminated 
materi a l  from the GPU Nuclear un i t s .  To assess th is  dose, 
the following assumptions were made: 

a .  The material staged i n  the separation, segregati on and 
survey area and i n  the non-compacti ble staging and 
packaging area of the WHPF i s  rad i ologically clean, 
that i s ,  i t  does not have smearable surface activ i ty 
that exceeds the limits for unrestricted release. 

b. The total annual acti v i ty available for release from 
dry act i ve waste and contaminated tools and equipment 
being processed i n  the contaminated areas of the WHPF 
i s  equivalent to the act i v i t� of 120,000 ft3 dry active 
waste (DAW) and 12 ,000 ft contaminated tools and 
equipment (Reference 1 ) ,  i .e . ,  500 Curies total . 

c .  Of this  act i v i ty 1E-6 i s  released due to material 
handl i ng .  This release fraction i s  based on the 
a i rborne r·elease fraction due to a drum conta i n i ng 
compacted waste breaking open through impact (Reference 
2) for a ll  mater i a l  hand l i ng except secti oning.  The 
lE-6 release fraction from sectioning i s  based on the 
assumptions that a h igh fraction of act i v i ty a l ong the 
cut 1 ine may become a i rborne but that only a small 
fraction of the equi pment and tools wil l  be sectioned. 
and only a small fraction of the surface area i s  i n  the 
cut zone. No cred i t  i s  taken for the WHPF building or 
vent i l at ion system filters in reduc i ng the release of 
radioactive ma�erial s .  
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d. The assumed isotopic distributions of radioactive 
materials processed through the WHPF are listed in 
Table 3-1 for the two waste streams expected to 
predominate during the c leanup period. Defueling waste 
may include transuranic and other fuel -rel ated 
isotopes , and nonnal waste is composed primarily of 
cesium-134 , cesium- 137 and strontium-90. The isotopic 
distributions were derived from radwaste conversion 
factors for these waste streams , which are devel oped 
according to TMI-2 procedures . 

e.  To assess offsite doses from nonnal operations it  was 
assumed that half the activity rel eased is from 
defueling waste and half is from normal waste. 

Tab 1 e 3-2 l ists the estimated annual airborne releases 
based on the above assumptions.  

The dose to the public was calculated for these releases 
according to the guidelines of Regulatory Guide 1 . 109 . The 
resul ting annual dose to the maximal ly exposed individual 
is summarized in Tabl e 3-3. 

The most restrictive dose is to a child's bone. (This 
maximum calcul ated dose is 0 . 1  mrem/yr . )  This dose is a 
small fraction of the 10 CFR 50 Appendix I limits for the 
site. The maximum total body dose is 2 . 2  E-2 mrem/year. 
1 f credit is taken for the IlEPA filters in the WHPF 
ventil ation exhaust these annua 1 doses woul d  be further 
reduced by a factor of 1000. 

The average particul ate release from the WHPF is 1 .6 E-5 
Ci/sec, which is based on 500 curies throughput with a 
release fraction of 1£-6, averaged over the period of one 
year. This is a very sma 11 perc.entage of the Techn i ca 1 
Specifications l imit of 2 . 4  E-2 Ci/sec for particul ates . 

3 . 2 .2 . 1 . 2  Skyshine and Direct Dose Rate 

The whol e  body dose to a member of the public from a l l  
sources i n  the fuel cyc l e  is l imited t o  25 mrem/year by 40 
CFR 190. A conservative analysis was made . to determine the 
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contribution to this  dose from operation of the WHPF. Both 
d i rect and a i r-scattered (skyshine) rad i a t i on were 
considered i n  this l im i t i ng analysi s .  

The skyshine dose calculation was performed uti l i z i ng a 
previous skyshine calculat ion done for the I nterim Sol i d  
Waste Staging fac i l i ty (Reference 6 ) .  Th i s  calculat ion 
used a point-kernel theory computer code whi c h  accounts for 
the scattering in a i r .  The degradat ion of the scattered 
photon's energy i s  determined from the i nc ident energy and 
angle of scatter of the uncol l i ded photons. The 
K l e i n-Nishina d i fferential  scattering cross sect ion 
formulat ion i s  used to assess the probab i l i ty of scattering 
from the d i fferent i a l  scattering vol ume (a i r) .  Mu l ti p l e  
scattering i n  a i r  i s  a l so accounted for by apply ing a 
bu i ldup factor. 

The tot a 1 annua 1 dose to a member · of the pub 1 i c was 
calculated to be 0 .67 mrem from skyshine and d i rect 
rad i at i on from the WHPf. Therefore the dose contribution 
to the nearest residence from the s i te result i ng from the 
operation of the WHPf wi 11 be a sma 11 fraction of the 
40CfR190 l im i t  of 25 mrem/year . 

3 . 2.2.2  Contaminated Material  F i re 

For the purpose of eval uat i ng the consequences of a 
potentia l  f i re i n  the WHPF the fol l owing assumptions were 
made: 

a .  The total act i v i ty assumed ava i l ab le  for release i n  a 
f i re i s  the total act i v i ty of the staged materi a l  ( f rom 
Reference 1 ), both awa i t ing proces s i ng and awa i t i ng 
shipment, p l us the expected act i v i ty f rom waste and 
equipment being processed . Us ing conservative 
assumptions regardi ng the volume of waste i n  the WHPF, 
the tot a 1 act i v i ty assumed to be present at any one 
t ime i n  the WHPF i s  ei ther: 

o 10 curies defuel i ng waste, or 
o 15 curies defuel ing and normal waste (50% each, by 

act i v i ty ) .  
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b .  Al though much of the waste at any t ime is  in sealed 
metal containers , the release fract ion was chosen as 
1E-2, which is derived for waste burning in an open 
f i re (Reference 2 ) .  

c .  No cred i t  was taken for HEPA fi l tration or the WHPF 
bu i 1  d ing i n  reducing the re 1 eases of ai rborne 
radioact i v i ty from the WHPF. 

d .  Acc ident breathing rates were used (Reference 3 ) .  

e .  No cred i t  was taken for the f i re protection system, 
that is, a l l  waste present in the bu i l d i ng was assumed 
to be i nvol ved in the f i re .  

The resu l t ing inhalat ion doses are tabulated i n  Table 3-4. 

The maximum calculated offs i te dose in the event of  a f i re 
in  the WHPF was for the case of 10 curies of defue 1 i ng 
waste i n  the bu i 1 d i ng .  The maxi mum organ dose and the 
whole  body dose are a sma l l  fraction of the dose l imi ts set 
by 10 CFR 100 for a comparable 1 imi t i ng organ or whol e  
body. The consequences of this accident are a lso compared 
to 10 CFR 20, which defines a l imi t ing whole  body dose of 
500 mi l l i rem/year to unrestricted areas due to normal 
operat ions . S i nce spec i f ic organ dose l im its are not g i ven 
in 10 CFR 20, the separate organ doses were eva l uated 
according to ICRP Publ ication 26 (Reference 9 ) ,  which 
states that, for dose l imitation, the risk shou l d  be equal 
whether the whole body is i rradiated uni form l y  or whether 
there is non-uni form i rradiation, as in the current case. 
The methodology and weighting factors contained i n  ICRP 
Publ ication 26 were used to determine the whol e  body dose 
which is equivalent in r isk  to the doses g i ven in Table 
3-4. The resul tant maximum equiva lent whol e  body dose i s  
326 mi l l i rem which is  wel l  within the 1 0  CFR 20 l imi t of 
500 mi l l i rem for the maximum annual dose to the whol e  body 
i n  an unrestricted area. 
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3 . 2 . 2 . 3  l i qu i d  Spi l l  from Processing Equ ipment 

for the purposes of eva l uating the consequences of an 
a i rborne release from a potential  spi l l , or l eakage, from 
the processing equ i pment in the WHPf the fol lowing 
assumptions were made: 

a .  I t  i s  assumed that the total content of a l l  tanks in  
the process area i s  spi l led . This results  in  a total 
of 0 .95 C i  ava i l ab le  for release based on each tank 
and f i l ter having a contact dose rate of 50 mrem/hr and 
a 100 mrem/hr contact dose rate for the i on exchangers. 
The isotopic d istr ibution is assumed to be that of 
defuel ing waste. 

b. The HEPA f i l ter in the vent i lat ion exhaust was not 
considered in estimat ing the doses from the a i rborne 
release from a l iqu id  sp i l l .  

c .  A release frac t i on of 10-' was used, based on the 
ai rborne reledse in a l iquid  spi l l  (Reference 4 ,  
Tab le  7}. 

d .  Accident breathing rates were used (Reference 3 )  

The resu lt ing inhalat ion doses are tabul ated i n  Table 3-5. 

The maximum calcul ated offs i te dose from an a i rborne 
release res u l t ing from a l iquid spi l l  in the WHPf i s  2 . 4  
mrem to a teenager's bone. The HEPA f i l ter in the WHPf 
exhaust vent i l ation was not taken into consideration i n  
determin ing the doses from a l iquid  spi l l .  I f  credi t  i s  
taken for the f i l ter, the dose wi l l  be reduced by a factor 
of 1000. 

An evaluation was a l so made of the effects of l i qu i d  
effl uent from a potent ia l  spi l l  o r  l eakage. In  th is  
eva l uation the fol lowing assumptions were made .  

a .  l iquid  i n  the decontaminati on equ i pment has a total 
act i v i ty of 0 .95 C i , as explai ned for the ai rborne 
release from a l iquid spi l l .  I t  is a l l  released in the 
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liquid effluen t .  The volume of the liquid i s  estimated 
as approximately 2000 gal lons. 

b .  The isotopic distribution is assumed to be that of 
defueling waste. 

c. The entire liquid vol ume is rel eased to the east 
channel ,  and no dil ution of the effl uent occurs in the 
east channel . The river f l ow is 10 ,000 cfs at the dam 
el evation (Reference 5 ,  Figure 2 .4-6) . A dil ution 
factor is applied for mixing with the river beyond this 
point . This factor is 3.0 x 10"7 and is the ratio of 
the flow rate of contaminated liquid over the dam in 
the east channel and the flow rate of the river. 

This effluent wi l l  be dil uted by mixing with the 
Susquehanna River water. Criteria are given in 10  CFR 20, 
Appendix 8, based on the concentration of an isotope (C ) 
and its maximum permissible concentration (MPC1 ) ,  from Tabte 
II of Appendix 8 of 10 CFR 20, for which an isotope may be 
considered not present in a mixture. These criteria are: 

c 
MPt: :: 0 . 1  

and 

The greatest CA/MPCA is 6 . 9  x 10"2 , for Sr-90. Appl ication 
of the second criteria using the isotopes in Tab l e  3-1 
resu l ts in a sum of 7 . 0  x 10"2• ��both of the criteria are 
met for a spi l l  from the de;ontamination equipment in the 
WHPF, this release does not need to be considered in 
cal cu 1 at ions of doses from ' liquid effluent re 1 eases . 

3 . 3  Occupational Exposure 

Minimization of personnel radiation exposures is a primary 
consideration in the design of the WHPF. The design and operational 
philosophies for the facility fol l ow the guidelines set forth in NRC 
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Regul atory Guide 8 .8,  " Information Relevant to  Ensuring that 
Occupat ional Rad i at ion Exposures at Nuclear Power Stations W i l l  Be 
As low As Is Reasonably Achievable,"  Revi s i on 3, June 1978. This  
sect ion descri bes the  design features that are provided to ensure 
that exposures are ALARA. 

3 . 3  . 1  layout 

The WHPF general arrangement provides for separation of  
h igher radiation areas from l ower radiat ion areas. This  
separation i s  achieved through d i stance and through the  use 
of physical  barriers for shielding and minimiz ing the 
spread of contamination .  For example,  the compact ing area 
i s  separated from the non-compac t i b l e  staging and packaging 
area by a 12 inch grout f i l l ed CMU wal l .  

Decontaminati on equipment i s  consol idated in  the area 
reserved for decontamination equipment, and can be 
surrounded by temporary shielding, as necessary. This  
shi elding protects personnel in  the contaminated work area 
from this  potentia l  source of d i rect radiat ion .  

Personnel access t o  and from the WHPF i s  provided through 
the office,  in the admi nistrat i ve area, and through the 
receiv ing and shipping area. Access to the separation, 
segregat ion and survey area is from the admini strat i ve area 
and the rece i v ing and shipping area. Personnel access to 
the equipment room is through the admini strat i ve area. 
These areas of the WHPF have the l owest general area 
radiat ion leve l . 

3 . 3 . 2  Shielding 

Shield wa l l s  inside the WHPF inc l ude the grout f i l l ed CMU 
wa 1 1  s around the compacting and decontaminat ion areas . 
Th is  shielding, coupled wi th appropriate hea l th physi c s  
control o f  each area, provides assurance that occupational 
exposures are minimi zed in  these areas. 

The 15 inch thick concrete shield wa l l  separating the 
admin istrat ive area and equipment room from the remainder 
of the faci 1 i ty is  10 feet high.  This ensures that dose 
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rates of 0.5 mrem/hr in the general administrative areas, 
0 .25 mrem/hr in the office and a dose rate of 2 . 5  mrem/hr 
in the equi pment room are not exceeded . 

The grout f i l led CMU block shield  wal l  around the personnel 
access control area i s  15 inches thick and 10 feet h igh .  
Th is  ensures that a dose rate of  1 . 0  mrem/hr i s  not 
exceeded in this area. 

Separate, shielded areas are provided for stag i ng 
containers of waste that have a contact dose rate i n  excess 
of 100 mrem/hr, and for taking smears from and surveying 
containers. 

Exterior concrete wal l s are 10 feet h i gh to satisfy 
radiation shielding requi rements for uncontrol t ed areas 
outside the WHPF. The requi rement to des ign the fac i l i ty 
so that the radiation f ie ld  on the outside of the fac i l i ty 
i s  maintained at no greater than 2 . 5  mrem/hr ensures that 
the radi at i on field  does not exceed the 0 . 3  mrem/hr l im i t  
establ i shed for the s i te boundary fence. 

S i nce i t  i s  not known prec i sely what radiation sources wi l l  
be introduced into the WHPF during the c l eanup, temporary 
shield ing or restricted access both i �s ide and outside the 
WIIPF is used as necessary to ensure compl i ance w i th the 
dose rate cri teri a .  

F igure 2, layout of WHPF and location of  Equ ipment, 
provides add it ional detai l s  on the location of shield  
wal l s .  

3 . 3 . 3  Ai rborne Contam ination Control 

The WHPF venti lation system i s  designed to draw a i r  from 
areas of low potential  for contam ination to areas of h igher 
potent i a l  for contamination .  A i r  from contam inated , or 
potential ly contaminated areas is fi l tered by HEPA f i l ters 
prior to reci rculation or d i scharge to the atmosphere. 
Radioactive waste and equ ipment entering the WHPF are 
packaged or wi ped down to ensure i ts smearable surface 
act i v i ty does not exceed l i m its  for unrestricted release. 
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A l l  materia l  staged in the staging areas have a smearabl e  
surface act i v i ty that does not exceed l imits for 
unrestricted release. Separate hoods are used as requi red 
for i nspection, compact i on, sectioning and decontamination.  
An i nd iv idual HEPA f i l ter is incorporated i nto the des ign 
of the compactor. 

3 . 3 . 4  Radiat ion Moni toring 

The radiat ion mo�i toring system, described in Section 
2 . 3 . 2 . 8  woul d  alert personnel to abnormal ly h igh a i rborne 
radiat ion l evels .  Steps can then be taken to minimize 
personnel occupancy i n  the affected areas or to reduce the 
ai rborne l evels as appropriate. Addi t i onal rad iat ion 
moni toring equipment i s  provided i n  accordance with  
exi s t i ng radiological  controls procedures . 

3 . 4  Design Condi ti ons 

The des ign condit ions which must be satisfied are speci fied in the 
TMI-2 General Project Design Cr iteria (GPOC ) .  These fal l  i nto three 
categories: normal operation, i nc i dents of moderate frequency, and 
infrequent incidents . Each of these categories i s  addressed bel ow.  

3 . 4 . 1  Normal Operations 

Normal operation condi t ions are d i scussed in the previous 
sections. These operat i ons are carried out wi thout 
unpl anned or uncontrol led releases of radioactive materia ls  
to  the envi ron�ent . 

3 .4 . 2  Incidents of Moderate Frequency 

The WHPF and the equipment provided with the WHPF serve no 
nuclear safety related functions and s i nce there i s  no 
interface wi th any safety system, i t  does not i nterfere 
with the performance of any safety re lated feature, such as 
safe shutdown systems. The effects of loss of e l ectrical  
power in  the WHPF, inadvertent actuation of a component 
provided with the WHPF, s i ng l e  operator error associ a ted 
wi th the operation of the WHPF, or a s i ngle  fai l ure of an 
active component i n  the WHPF, such as the HVAC, are 
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envel oped by the analyses of infrequent incidents. They do 
not , therefore, endanger the he a 1 th and safety of the 
publ i c .  

Normal operations i n  the WHPf involve the hand l i ng of 
contamir:ated radioac t i ve material . During the course of 
hand l ing the packages there is the poss i b i  1 i  ty that a 
package cou l d  be broken open. This woul d  not res u l t  in an 
uncontrol l ed release of radioact i v i ty to the envi ronment 
because of the design of the HVAC system, d iscussed i n  
Section 2 . 3 . 1 .  Releases of radioact i v i ty to the 
envi ronment wou l d  be minimized by the fi l ters in the 
f : l tered exhaust system provided with the WHPF. The resu l t  
of a package breaking open i s  envel oped by the normal 
release calculation.  

3 . 4 . 3  I nfrequent Incidents 

3 . 4 . 3 . 1  Tank Rupture or Pipe Break 

Tanks containing l iquid are l ocated in the decontamination 
room ( decontamination equipment and rinse tank) . 
Demineral i zed water is  connected by pipes from the domes t i c  
water i n l et ,  through the ion exchanger and t o  equipmen t ,  as 
required. The decontamination area is surrounded by a 
concrete curb which prevents any spi l l  i n  this  area from 
flowing into other areas of the fac i l i ty .  Any spi l l  from 
a p ipe l eakage in areas ether than these woul d  be manual ly  
c l eaned. Potential  offs i te doses from a spi l l  of 
contaminated 1 i qu id  have been previously evaluated (see 
Section 3 . 2 . 2 . 3 ) . 

3 • 4 • 3 • 2 F i re 

An automat ic water suppress ion system and portab l e  f i re 
ext i nguishers are provided to ext i nguish. any f i re within  
the WHPF. The radiological effects offsi te from a f i re i n  
the WHPF are di scu�sed in Section 3 . 2 . 2 . 2 .  
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3 . 4 . 3 . 3  Operat ing Basi s  Earthquake (O .B .E . )  

I n  the event of an O . B . E .  i t  i s  postulated that contai ners 
of waste and the decontamination equipment wi l l  rupture. 
The effects of this are enveloped by the l iquid spi l l  and 
f i re analyses. 
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Isotope 

Sr-90 

Cs-134 

Cs- 137 

Pu-238 

Pu-239 

Pu-240 

Pu-241 

Am-24 1 
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TABLE 3-1 

FRACTIONAL ISOTOPIC  DISTRIBUTIONS 
FOR NORMAL AND DEFUELING WASTE IN THE WHPF 

Oefueling Waste 

0.509 

0 . 100 

0 . 340 

2 .96 E-4 

3 .44 E-3 

9 .07 E-4 

4 . 1 2  E-2 

5 .59 E-3 

34.0 

Normal Waste 

0 .073 

0 .024 

0 . 903 
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TABLE 3-2 

CALCULATED ANNUAL QUANTITY OF AIRBORNE EFFLUENTS FROM THE WHPF 

Radionuc l ide Annual Release {curies} 

Sr-90 1 . 5E-4 

Cs-134 3 . lE-5 

Cs-137 3 . 1E-4 

Pu-238 7 .4E-8 

Pu-239 8 .6E-7 

Pu-240 2.3E-7 

Pu-241 l .OE-5 

Am-241 1 .4E-6 
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CALCULATED ANNUAL DOSE TO THE MAXIMALLY 
EXPOSED INDIVIDUAL FROM ROUTINE RELEASES FROM THE WHPF 

TER 3 183-01 7  

Annual Dose from Inhal ation, Vegetable  Intake, Meat Consumption, Cow Mi l k ,  and 
Ground Plane 

Age Group 

Adul t  
Teen 
Chi l d  
Infant 

6 . 2  E-2 
7 . 1  E-2 
9 . 5  E-2 
1 . 6  E-2 

36.0 

Dose {mrem/yr) 

Total Body 

1 . 3  E-2 
1 . 5  E-2 
2 . 2  E-2 
4 . 4  E-3 
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Organ 

Bone 

Total Body 

---------------------------------------------------------
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TABLE 3-4 

CALCULATED DOSE TO THE MAXIMALLY EXPOSED INDIV IDUAl 
FROM A F I RE IN THE WHPF 

Contro l l ing Organ Weighting Equ i v .  Whole 
Age Grou� Dose (mrem} Factor (Ref .  9} Bod� fuse {mren} 

Adul t  1814 0. 12* 2 18 

Adul t  108 1 .0 108 

Total 326 

•Weighting factor for red bone marrow is used for a l l  bone dose. This  
overestimates the equivalent whol e  body dose s i nce some radionucl i des tend to 
remai n  depos ited on the bone surfaces, for which a lower weighting factor may be 
used. 
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TABLE 3-5 

CALCULATED DOSE TO MAXIMALLY EXPOSED INDIV IDUAL FROM A 
SPILL OF CONTAMINATED PROCESS LIQUIDS I N  THE WHPF 

Control l ing Age Group Dose (mrem) 

Teenager 2 . 4  E+O 

Total Body Adul t  1 .4 E-1 
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4 . 0  SAFETY EVALUATION 

10 CFR 50 . 59 ,  "Changes, lests and Experiment " ,  pennits the holder of an 
operating l i cense to make changes to the fac i l i ty provided the change does 
not i nvolve  a modi ficat ion of the Technical Speci fications and the change 
i s  detennined not to be an unrevi ewed safety question .  As suiTIIIarized 
below, the operat ion of the WHPF does not requi re a mod i f ication to the 
TMI-2 Technical  Spec i f ications and is deemed not to be an unreviewed safety 
question as defi ned in 10 CFR 50. 

4 . 1  Techn ical Speci f ications/Recovery Operations Plan 

Operation of the WHPF with respect to staging and decontaminating 
contaminated material  d id  not requi re a change to the TMI-2 Techni cal  
Spec i f i cations.  The Recovery Operations P l an was revised to i nc � ude 
the rad iat i on moni tor for each exhaust to the envi ronment from 
poten t i al ly contaminated areas or from decontaminati on equ i pment. 

4 . 2  Unrevi ewed Safety Questions 

The WHPF does not increase the probabi l i ty of occurrence or the 
consequences of an accident or malfunction of equi pment important to 
safety previously eval uated in the TMI-2 F i nal  Safety Analys i s  
Report . As demonstrated in  Section 3 ,  the consequences of various 
accidents are wel l within acceptable l imits . 

The only i nterface between systems provided in  the WHPF and any 
Important to Safety ( I TS) systems i s  for f ire protect ion.  T i e-ins  
between the WHPF and ITS  systems were done i n  accordance w i th 
procedures approved for TMI-2. Therefore, the WHPF does not impact 
ex ist ing ITS  structures or systems and there i s  no increase in the 
probabi l i ty of an acc i dent or mal function of equipment important to 
safety. 

The poss ib i l i ty of an acci dent or mal funct i on of a d i fferent type 
than any previously eval uated i n  the TMl-2 F i nal  Safety Analysis  
Report is  not created by the existence of the WHPF. 

A l so,  the operat ion of the WHPF does not resul t  in a reducti on in the 
margi n  of safety as defi ned in the THI-2 Technical Speci fi cations 
s i nce the WHPF does not impact any systems covered in the Technical  
Spec if icat ions and any release of radioac t i v i ty from the WHPF woul d  
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be moni tored for compl iance with TMI-2 Env i ronmental Technical  
Spec i fications. 

Based on the above, the WHPF is deemed not to be an unreviewed safety 
question as defined in 10 CFR 50. 

5 . 0  ENVIRONMENTAL ASSESSMENT 

The act i v i t ies associated wi th the operation of the WHPF have been 
eval uated to ensure that these act i v i t i es do not pose unacceptable r isk  to 
the health and safety of the publ i c  and to TMI workers . I n  add i t ion, these 
act i v i t ies have been evaluated to ensure that the envi ronmental impact from 
the operation of the WHPF i s  acceptably low and does not exceed acceptance 
cri teria establ ished for s imi l ar act i v i t ies i n  the TMI-2 PElS (Reference 
7) . 

Act i v i t ies i n  the WHPF are s imi l ar i n  nature to those act i v i t ies associated 
wi th sol id  waste packag ing and handl ing as described i n  Reference 7 .  
Postul ated releases o f  radioactive materia l s  to the envi ronment from the 
normal operation of the WHPF are presented and d iscussed in Section 3 . 2 . 2 . 1  
of this  TER. These releases are s imi l ar to those est imates i n  Reference 7 ,  
that i s ,  normal act i v i t ies shoul d  resu l t  i n  a maximum organ and whol e  body 
dose of l ess than 1 mi l l i rem to the maximally  exposed offsi te indi v i dua l . 
It i s  worthwh i l e  to rei terate that the doses reported 1 n  t h i s  TER do not 
take cred i t  for the vent i lation and HEPA f i l tration systems which are 
operated in the WHPF. HEPA f i l ters normal ly prov i de greater than 99.9% 
eff ic iency for the removal of ai rborne part icul ates . 

Accident scenarios eval uated i n  this  TER are presented and d i scussed i n  
Sections 3 . 2  and 3 . 4 .  Offs i te radioactive rel eases were quanti f ied for a 
f ire i nvol v i ng al l contaminated materi a l s  i n  the WHPF and a spi l l  of a l l  
contaminated process l iquids . The maximum calculated offs ite  doses were 
for a f i re and are l i sted i n  Table 3-4 . These doses are a smal l fraction 
of the l im its for offs i te exposures from acc idents presented in 10 CFR 100, 
which are 25 rem to the whole body and 300 rem to an organ ( thyroid) . 
Section 10.4 . 1 .2 of Reference 7 compares the resul ts of a f i re in  a low 
level waste storage area to the requi rements of 10 CFR 20. Accordi ng to 10 
CFR 20. 105(a)  the maximum permi ssible  dose to the whole  body in any period 
of one calendar y�ar in an unrestri cted area is 500 mrem. The calcu l ated 
maximum equ ivalent whole  body dose i s  326 mrem due to a f i re i n  the WHPF,  
which is  wel l within the 10 CFR 20 l im it  of 500 mrem. 
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Spec i f i c  col lec t i ve occupational exposures for the operation of the WHPF 
have not been ca lcu l ated. The exposures are maintained as low as 
reasonably achievable as d iscussed in Section 3 . 3  of the TER . The 
ava i l abi l i ty of adequate fac i l i t i es for waste handl i ng ,  such as provided i n  
the WHPF, i s  important in  mai ntaining l ow occupational exposures for these 
act i v i t ies .  Reference 7 estimates a range of exposures from 39 to 99 
person-rem for a l l  hand l ing and packaging of sol id  wastes . Reference 8 
estimates 97 to 485 person-rem for radioactive waste management and 
transportation. Hand l ing and packaging of radioac t i ve waste in the WHPF do 
not adversely impact the total col l ec t i ve exposures for these act i v i t i es .  

I n  conc l us ion , the act i v i t ies associated with the opera t i on of the WHPF 
have negl i g i b l e  envi ronmental impact and have no unacceptable consequences 
to the hea l th and safety of the publ i c  or to THI workers . 
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