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ABS Aux11 1ary Bui lding Sump 

ABST Aux i l i ary Bui l d i ng Sump Tank 

AFHB Auxil iary & Fuel Handling Bu i ld i ngs 

ALARA As Lo� As Reasonably Ach1evab1e 

BNL Batte l le Pacif i c  North�est Laboratories 

B&H Babcock & Hl l cox 

CFR Code of Federal Regulations 

Cl Curle 

DPH Decon Processed Hater 

EPRI Electric Power Research Inst i tute 

ft3 cubic feet 

gal gallon 

gpm gallons per minute 

GPU General Public Uti lities 

HIC High Integrity Container 

hr hour 

mCI 

ml 

nCI 

11 ter 

mi lliCurie 

mlll l l l  ter 

nanoCurle 

Roentgen 

radioactive waste 

R 

radwaste 

SDS 

SRST 

STS 

THI-2 

Submerged Demlnerallzer System 

Spent Resi n Storage T�nk 

Sediment Transfer System 

Three Hlle I slan d ,  Un i t  2 
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TRU transuran l c  

u mi cron 

uCI mi croCur i e  

yr year 
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1 . 0  PURPOSE, SCOPE AND ORGANIZATION 

1. 1 Purpose 

The purpose of thi s Safety Evaluation Report I s  to demonstrate that 
the evolutions whi ch compr i se the collection , transfer of sediment 
from tank s ,  and treatment of sediment In the THI-2 Auxi l i ary and 
Fuel Handl i ng Bui l di ngs and the Reactor Bu i lding basement and sump 
can be accompl i shed wi thout presenting undue r i sks  to the heal th 
and safety of the publ i c .  

The objecti ve of the sediment transfer and proces s i ng program I s  to 
prov i de eng i neer i ng des i gn and equ i pment to remove any res i dual 
sediment and li qu i ds from major tanks, sumps, and reactor bui lding 
basement. 

1.2 Scope 

As a result of the 1979 acc i dent, radioactive water and core debr i s  
parti c l e s were rel eased to the Reactor Bui l ding and AFHB In various 
tanks, sumps, and on the reactor bui lding basement floor. 
Consequent l y ,  radioactive sediment I s  located I n  these areas whi ch 
consi sts primar i l y  of r i ver water sediment, concrete dust, and di rt. 

The scope of thi s evaluation Includes the collection of sediment 
from sumps and tanks In the AFHB, Reactor Bui l ding basement and 
sump, and transfer to the Spent Res i n  Storage Tanks <SRSTs> for 
process i ng and delivery of concentrated sol i ds to a di s posal 
conta i ner for cement sol i di f i cation. The soli difi cation process I s  
not In the scope of thi s SER. 

1 . 3  Organi zation 

Section 2 . 0  conta i ns a descri ption of the sediment transfer and 
processing operations as we l l  as a system description. 

Section 3.0 des c r i bes the radi olog i cal  con s i derations I ncluding the 
expected radiation dose rates and engineered features desi gned to 
keep exposures As Low As Reasonab l y  Achievab l e  <ALARA>. 

Section 4.0 addresses the safety I ssues and the des i gn features of 
the system. 

Section 5 . 0  presents the summary and conc l us i ons of the 10 CFR 
50 . 59 eval uation . 

Section 6 . 0  presents the reference s .  
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2.0 DESCRIPTION OF THE SEDIMENT TRANSFER SYSTEM 

2 . 1  Background 

The 1979 accident and subsequent contamination of the AFHB and 
Reactor Building resulted I n  the generation of approximately 6700 
gal lons of radioactive sediment located throughout various tank s ,  
sumps , and reactor building basement. A listing of sediment 
loc ations and e stimated quantities Is given In Table 1. This 
sediment consists primarily of river sediment , and concrete dust , 
and dirt. This sediment presents unique problems for collection, 
processing, and ultimate disposal. The sediment must be processed 
to ensure a stable �aste form In compliance �l th disposal site 
requirements and 10CFR61. At  the same time , It shoul d  occupy 
minimum volume to conserve space at the disposal site and minimize 
the cost of shipping. 

2 . 2  Process Description 

Prior to transferring sediment from any AFHB or Reactor Building 
source to either SRST, a sample �Ill be obtained and anal yzed. The 
samples � 1 1 1  be analyzed to determine radl onuc l l de concentrations 
for compliance �lth 10CFR61 criteria. Effective hydrogen lon 
concentration <pH> will also be determined , which can subsequently 
be controlled by the addition of l lme . Control ling the pH of the 
sediment wil l I ncrease the effectiveness of the ferric sul fate 
solution with regard to flocculent formation and partic l e  settling 
charac teristics In the SRSTs. 

Uoon selection of a source of AFHB sediment , the appropriate 
valvlng I s  al igned , and the Sediment Transfer Pump lined up to fill 
the selected SRST. Simpl ified processing and transfer P&IO Is 
shown I n  Figures 1 & 2 .  Sediment Is removed from each source tank 
using a vacuum head accessed through the tank manway penetration . 
A l so deployed through this penetration will be a 3-D type nozzle 
powered by processed or demln �ater which Is used to provide 
agitation of the sediment deposit s ,  permitting effective collection 
of the solids. This nozzle will also be used to flush the tank 
Internal s after removal of the major sediment deposits. 

The Reactor Building basement sediment will be vacuumed using a 
modified rover robo t .  The robot will operate a vacuum tool �hlch 
wil l discharge the vacuumed sedlme�t Into the reactor building 
sediment transfer skid. The reactor building sediment transfer 
skid cons is ts of a mounted 300 gallon surge tank, redundant 
centrifugal s l u rry pump s ,  and continuous level Indication at the 
control panel.  Basement Sediment �Ill be pumped from the reactor 
buil ding sediment transfer skid to the Auxil iary Building and 
transferred directly I nto the SRST for processing. Reactor 
Building sump sediment will be removed via existing pumps and lines 
and discharged dire c t l y  to the ABST, where It �1 1 1  be transferred 
to the SRST by the STS during normal tank sediment removal 
operations.  
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During AFHB sediment transfer, the sediment transfer pump 
di scharges sediment slurr i e s  In the i r  unprocessed form to a common 
flexi ble hose f i l l  line for both of the SRSTs . Hhereas , the 
reactor building basement sediment vl l l  be pumped by reactor 
bui l di ng sediment skid  to e i ther SRST hose f i ll l i ne .  During 
sedi ment transfer, only one of the two SRST's vl l l  be on l i ne for 
sediment fi l l  vlth the other on standby. 

L i qu i d  l evels In the AFHB source tanks and the SRST are moni tored 
to ensure operations of the appropriate range for conti nuous 
sedi ment transfer. The Sediment Transfer Pump Is operated for a 
spe c i f i e d  period of t i me vhl ch vl l l  be determi ned dur i ng startup 
test i ng .  Radi a t i on surveys are performed a s  necessary to determi ne 
comp l et i on of the batch transfer. Automati c l i qu i d  level control 
of the system Is used vhen necessary to ensure worker rad i a t i on 
exposure l i m i t s  are not exceeded. The mass flow rate of the 
l i qui d/sedi ment vlll be moni tored u s i ng an exact mass f l ow meter to 
determine the solids concentration dur i ng a sediment transfer . 
After transfer of the solids Is completed, the system Is l i ned up 
to flush the l i nes from the source tank to the SRST vlth Decon 
Pro�essed Hater. F i nally, the connection at  the transfer pump Is 
l i ned up to backfl ush the rema i n i ng sections back Into the source 
tank. Upon complet i on of normal transfer operations for each 
source tank, the hoses are drained and di sconnected as necessary to 
a l i gn the flowpath for the next source of sediment. 

The sedimentation process starts as the l i qu i d/sol i ds s lurry Is 
pumped Into the SRST <HDS-T-lA or B>. The solids voul d  eventua l l y  
settle to the bottom of the tank, but l aboratory studies show that 
the settling rate Is greatly accelerated u s i ng floccula t i ng agen ts , 
wh i ch cause any suspended material to aggregate Into a flocculent 
mass. As a result , the capabi l i ty to add flocculat i ng agents to 
the SRSTs Is provided by the Chemi cal Addition subsystem . .  

The slurry Is transferred Into the tank through the 1 -1/2" Inl e t  
connec tion Installed In the modi f i ed manway cover. The tank Is 
f i l led to a l evel approximately s i x  feet below the manway cover , 
correspondi ng to approx imately 2400 gallon s .  F i l li ng above that 
level may Interfere w i th the operation of the tank washer nozzle . 
The sediment concentration wi l l  be measured u s i ng the transfer 
header mass flow flowmeter and pH vi ii be measured u s i ng e x i s t i ng 
plant methods . 

Followi ng the In i t i a l  SRST f i ll , the bottom entry m i xer Is started 
and the sediment slurry Is pumped through the rec i r culat ion p i p i ng 
a suff i c i e nt number of t i mes <three tank volumes> to assure proper 
m i x i ng and homogenei ty. The ex i s t i ng reclrc l i ne sample connec t i on 
poi nt wi l l  be <V-24 , V-8 1 >  modi fi ed to a l low sampl i ng outs i de the 
spent res i n  transfer pump room <AXOlO> to determine compl i ance wi th 
10CFR61 . Upon complet i on of slurry reci rculat ion ,  the chemi cal  
condi t ioners are added through a hose t i e-In to the sediment f i l l  
l i ne wh i c h  penetrates the tank manway cover . 
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The amount of chemicals �h l ch are added Is a direct function of the 
amount of sediment In the tank and the pH of the mi xture . The 
recommended propor tions by �e i ght to dry solids In the s l urry are 
21 for ferr i c  s u l fate and 31 l ime. The l i me Is f i rst  pumped to the 
appropr i ate SRST follo�ed by the ferr i c  s u l fate sol ution �hlle the 
SRST mi xer rema i n s  running to a i d  In mix i ng the chem i ca l s .  

fol lo�lng chemical addl tl •>n and termination of mi xer operation , the 
s�dlment s l urry Is a l lo�e1 to settle  before commenc ing decant 
op·!rat l ons . The decan t i ng process beg i n s  �lth lo�erlng the solids 
l e ve l  detector Into the tank. The decant hos e ,  �h l ch a l so has an 
assoc i a ted solids concentration detector, Is then lo�ered Into the 
tartk to a preprogra11111ed concentration of . suspended sol Ids . Based 
o� the premise that sediment sol i d  parti cles are denser than the 
�upernatant l i qu i d , the decant hose solids concentration detector 
�Il l be set to a lo�er concentration than that found at the 
solid/ l i qu i d  Interface . Thi s  assures that the decant hose suct ion 
lev�l Is above the sol i d-l i qu i d  Interface , thus mi n i mi zi ng sol i ds 
p i ckup In the decanted supernate . 

The supernate Is dra�n Into the 1 "  di ameter f l e x i b l e  decant hose 
u s i ng the e x i s t i ng Spent Res i n  Transfer Pump <HDS-P-1> as the 
decant pump. The supernate Is pumped at  a rate of approxi mately 
15 gpm through the decant fi l ter skid  �hlch Includes t�o 
backfl u shable f i l ters In para l lel , that are desi gned to remove all 
particles l arger than approxi mately 20 micron s .  After fi l tration,  
the l i qu i d  Is transferred to the Neutra l i zer Tanks and processed 
through the SDS. As an opt i on ,  supernate from reactor bui l di ng 
proce ssed s ludge can be transferred di rectly back to the reactor 
bu i l di ng basement �lthout be i ng held up In the neutra l i zer tanks. 

Upon complet ion of the above decant process . a vol ume of 
concentrated sediment w i ll rema i n  In the bottom of the SRST. 
Unprocessed slurry from addi tional sources can be transferred to 
the SRSTs and fi l led up to the 2400 gal . l evel, agi tated as 
necessary, condi t ioned �lth chemicals, and the decant process 
repeated. Th i s  procedure may be repeated as necessary u n t i l  the 
desi red quan t i ty of concentrated sediment Is obta i ned.  In 
addi t i on ,  further decant operations generally resul t In more h i g h l y  
concentrated sediment s l urr i e s .  Thus, solids quant i ty and s l urry 
concentration can be control l e d  �lthln an acceptable range for 
sol i d i f i ca t i on and s h i pment. 

follo� l ng decant operat lon<s>, the concentrated sediment slurry 
must be pumped out of the SRST<s> by the Soli ds Handl i ng Pump<s>, 
through the modi f i e d  lo�er nozzl es  and d i s charge p i p i n g .  Ho�ever , 
before the pumps are started, the tank d i s charge <pump suction> 
lines �Ill be fl ushed or backbumped In the tank bottom to di s l odge 
any packed sediment �h l ch may block the flo�. These pumps have a 
rated capac i ty of 75 gpm <corresponding to 7 fps In a 2 ln . 
di ameter pi pe> �lth 75 p s i  total developed head. <Ref. 7> 

The Solids Handling Pumps transport concentrated sediment from the 
SRSTs , through e x i s t i ng pump suction p i p i ng and new fle x i bl e  hose , 
to the e x i s t i ng pump di scharge p i p i ng .  Once In the e x i s t i ng 
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discharge p i ping, the s lurry passes through a mas s  flo�eter �hlch 
prov i des Indi cation of total mass flo� �hl ch Is useful In l oading 
the shipping containers. Do�nstream of this mass fl o�eter Is a 
branch connection for the e x i s ting system reci rculation header ,  
leadi ng to each of the SRSTs. Upon termi nation of shipping 
container loading operations <a batch process>. the excess sediment 
s l urry can be reci rcul ated back to the appropri ate SRST, thus 
preclud i ng the formation of l ines f i l led �lth stagnant sediment 
s l urry. Stagnation Is unde s i rable due to poss i ble bui l dup lead i ng 
to flo� blockage as �el l as caus i ng local i zed h i gh radiation area s .  

2 . 3  System Descri ption 

The Sediment Transfer System, Processing System, Chemi cal Additi on , 
and Decant Subsystems compri se the sediment removal program. The 
sediment removal program Is designed to remove radioactive sediment 
and l iquid from various tanks , sumps , and the reactor bui l d ing 
basement floor . Implementation of these systems �11 1 require 
modifications to exis ting plant systems as we l l  as the Insta l l ation 
of ne� components �hl ch Interface �lth e x i sting p l ant system s .  The 
separate systems comprising the total program are described as 
fol lo�s : 

2. 3 . 1  Sediment Transfer Sys tem 

Modif i cation must be performed on the existing AFHB tanks 
to al low for sediment remova l . <Ref. 1 6 )  The potential 
sediment source tanks are li sted belo�: 

• Reactor Coolant Bleed Tanks 

HOL-T-lA 
HOL-T-lB 
HOL-T-lC 

• Aux i li ary Building Sump Tank 

HOL-T-S 

• Neutra l izer Tanks 

HOL-T-SA 
HOL-T-88 

• Hake-Up Tank 

HU-T-1 

• Miscel laneous Haste Hold-Up Tank 

HOL-T-2 
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• Concentrated Haste Storage Tank 

HDS-T-2 

Temporary repl acement man�ay covers �hlch a l l o� for 
Instal l ation of tank vashers ,  suction l ines , and l evel  
detection Instrumentation vlll be fabr icated and 
Insta l l ed on these tanks for Sediment Transfer Operation s .  

S i m i l ar l y ,  to allov for sediment transfer to the Spent 
Res i n  Storage Tank , temporary replacement manvay covers 
<Ref. Fi gure 4> vl l l  be fabr i cated to al low for sediment 
f i l l ,  chemical addi t i on ,  decan t i n g ,  pump di scharge rel i ef 
v a l ve bl o�do�n. f l u s h i ng of tank Interna l s ,  and sedi ment 
l evel <concentration> detectors .  A typical SRST Is shown 
I n  Fi gure 3 ,  �l th o r i g i nal specif i ca t i ons l i sted In 
Table 2. The SRST' s  have been do�ngraded for the 
sediment transfer and processing operations to ANS I /API 
Std. 650, 7th Ed-1980. 

To transport sediment from these sources to the 
proces s i ng system, a s l ui cing or pumping method Is 
required. Sediment s l ur r i e s  �lth sol i ds concentrations 
In the range of 1 to 5 we i gh t  percent wil l be pumped to 
the SRSTs by a ne� Sed i ment Transfer Pump <STS-P- 1 ) .  The 
Sed i ment Transfer Pump, �h l c h  �Il l be located on the 
280'-6" e l evation of the Aux i l i ary Bu i l ding, Is a 
commerc i a l l y  avail abl e progres s i ve cav i ty pump capabl e of 
handl i ng the THI-2 sediment . Transfer pump 
spec i f i ca t i ons are l i s ted In Tabl e 3 .  

The e x i s ti ng pl ant des i gn for de l i ve r i ng resins  to the 
SRSTs Is via the In-p l ant spent resin s l u i ce l ines . 
These l i nes are physical l y  located too high In the 
Auxil i ary Bu i l di ng to effi c i en t l y  transport a 
concentrated s l urry . Addi tiona l l y ,  these pipe l i nes  do 
not serve al l the sediment sources being removed during 
the Sediment Removal Program. Hence , f l e x i b l e  hoses �Il l 
be used to transfer sedi ment from various source tanks , 
sump and reactor bu i l ding basement f l oor to the SRSTs . 
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SPENT RESIN STORAGE TANK 
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Identi f i cation 

Manufacturer 

Capac i ty ,  gal lons 

Capac i ty,  cubi c ft. 

Insta l lation 

Outs i de d l a�eter & length 

Shell mate r i al 

Shell th i cknes s ,  ln. 

Des i gn temperature, •F 

Des i gn pressure , p s l g  

Corrosion a l lowance, ln. 

Des i gn Code 

Code Stamp required 

Class I fl cation 

Code 

Quali ty Control 

Seismic  

Clean l i ne s s  

TABLE 2 

SPENT RESIN STORAGE TANKS 

HDS-T-lA, HDS-T-18 

Ri chmond Engineering Co. , Inc. 

3,861 /Tank· <2400/Tank Norma l level> 

516/Tank <321 /Tank Normal Level> 

Vertical 

7'0"; 1 5 ' - 1 0  3/S" 

SA-240, 304 S/S 

3/8 

1 50 <Amb i ent) 

20 <Atmospheric> 

0 

1 968 ASHE Code, Sec.  Ill, 
Class "C" 

Yes 

N-3 

3 

I 

D 

<ANSI /API Std. 650, 
7th. Ed - 1 980> 

Note: The or i g i nal spe c i f i cations for the SRST<s> li sted In th i s  table have been 
downgraded for the sediment transfer and proce s s i ng system as Ind i cated I n  
parenthese s .  
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These fleMi b l e  rei nforced hoses are equ ipped w i th two-way 
shut-off coupl i ng s ,  wh i c h  are used to transfer the s l u rry 
between hard p i pe portions at  the Sedi ment Transfer Pump 
and each tank conne c t i on. 

The Sedi ment Transfer System wi l l  be capable of 
m·alntalnlng suff i c i ent flow rates to prevent settli ng of 
the sedi ment during transfer. The layout for the 
transfer system Is shown In F i gure 1 .  

Add i t i ona l l y ,  the Reactor Bui l d i ng basement f l oor 
sedi ment wi l l  be col lected by u s i ng a remotely operated 
robot w i th attached wet vacuum system or other collec t i ng 
dev i ce and di scharged to the Reactor Bu i l d i ng Sediment 
Transfer Skid located on the Reactor Bu i l d i ng 305'-0" 
e l evation. Sed i ment w i ll then be pumped from this  s k i d  
through fle x i ble hose t o  a contai nment penetration and 
d i scharged d i rectly to the SRSTs . 

Sed i ment w i ll be pumped from the Reactor Bu i l d i ng Sump, 
u t i li z i ng the e x i s t i ng sump pumps (HOL-P-2A&B>, through 
e x i s t i ng p i p i ng ,  and di scharged di rectly to the Auxi li ary 
Bu i l d i ng Sump Tank., thenceforth to the SRST v i a  the 
Sedi ment Transfer System. In the event of a reactor 
bu i l d i ng sump pump fai lure, removal of sedi ment from the 
sump w i ll be performed by l oweri ng a flex i b l e  hose 
through a basement f l oor dra i n  to access the sump. 

2. 3 . 2  Sed i ment Processi ng Sys tem 

To ma i nta i n  a homogenous slurry m i x ture In the SRSTs 
during sampling and chemical add i t ion, the l ower nozzle 
on each SRST w i ll be mod i f ied to acc ommodate the add i t ion 
of a bottom entry, dual propeller elec tric mi xer, wh i c h  
projects upward Into the tank. and agi tates I t s  content s .  
Each e x t  • t ng 2 Inch di ameter di scharge l i ne w i ll be 
relocatet so that Its conne c t i on Is on the s i de of the 
nozzle . <Ref. Figure S> 

Once all the sediment has been deli vered to the SRSTs , It 
Is processed Into a concentrated form sui table for 
sol i d i f i cation In a solids sh i pp i ng container. For 
sol i d i f i cat i on, the optimum sol i d s  concentration Is In 
the range of 20 to 40 we i ght percent. Th i s  concentra ted 
sedi ment slurry wi ll be transported from the SRSTs to a 
sol i d i fi c a t ion system. The f i na l  we i ght percent of t h i s  
slurry wi l l  b e  determined b y  the waste c l a s s i f i ca t i on and 
a l lowed curle content <nCI/gm> of the f i nal waste form. 
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Pump Deta 11 s 

I dentl f1 cation 

Manufacturer 

Hodel No. 

Type 

Rated speed, rpm 

Rated capac i ty,  gpm 

Rated total devel oped 
head, feet water 

Shaft seal 

Lubricant 

Motor Deta \1 s 

Manufacturer 

Type 

Enc l osure 

Rated horsepowe r ,  hp 

Speed, rpm 

InsulatIon c l a s s  

Serv i ce 

Serv i ce factor 

Lubr i cant/coolant 

Power requirements 

TABLE 3 

Sediment Transfer Pump 

STS-P-1 

Robbi n s  & Hyer s  
<Hoyno Pump D i v i s ion> 

Centenn i a l  L i ne 
2EOFSl -SSQ-DAA 

2-stage, hori zontal ,  
progres s i v e  cavi ty 

282 

so 

1 7 3  

Doubl e  mechanical  

Hater 

Rel i ance 

Induction 

TEFC 

7.5 

1 800 

8 

Conti nuous duty 

1 . 15 

Grease , a i r  

460v, 3 phase , 60 Hz 
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Solids Handl i ng Pumps 

WDS-FP-2A&B 

Robbins & Hyers 
<Hoyno Pump D i v i s i on> 

Centenn I a 1 U ne 
2FOGS1-SSQ-DAA 

2-stage , horizontal , 
progr e s s i ve cav i ty 

230 

75 

173 

Doub l e  mechanical  

Hater 

Rel t anc� 

I nduct i on 

TEFC 

7 . 5  

900 

B 

Continuous duty 

1 . 15 

Grease , a i r  

460V, 3 phase , 60 Hz 
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The existing Spent Resin Transfer Pump Is � centrifugal 
type pump , which Is not suitable for transporting a 
concentrated slurry mixture. Therefore, the existing 
SRST discharge piping wil l be modified to provide for the 
addition of two redundant Solids Handling Pumps 
<HDS-FP-2A&B> which discharge to either the SRST 
recirculation header for mixing and sampl ing or a waste 
shipping container. These pumps are positive 
displacement progressive cavity type, capable of 
transporting slurries with a wide range of sol ids 
concentrations . <Pump details are listed lri Table 3 > .  
Additional discharge piping modifications will be 
performed to provide for processed water reverse flow or 
backbumplng of the SRST bottom noz z l es and discharge 
piping. 

2 . 3 . 2 . 1  Chemical Addition 

Sediment concentration Is achieved through 
solids settling In the SRST fol lowed by 
dewatering or decanting operations .  A Chemical 
Addition Skid wil l be located on the 280 ' -6" 
el evation of the Auxil iary Buil ding and will 
add chemical conditioners to the SRSTs to 
accelerate the sediment settling rate. The 
skid consists of two 60 gallon open tanks <one 
each for ferric sulfate - Fez <S04>3 and 
lime Ca<OH>z solutions>.  mixer In each tank, 
one rotary f l exible-liner type positive 
displacement pump, along with as sociated 
piping , valves , and local controls . The skid 
I s  portabl e,  does not tie In permanently to any 
existing p l ant system, and will not handle 
radioactive material. 

2 . 3 . 2 . 2  Decant Operations 

The Decant System Is designed to decant the 
supernatant l iquid from the concentrated 
sediment In the SRSTs, pump the l iquid to a 
filter skid, and from there to a neutral izer 
tank. As an option , supernate from reactor 
building processed s l udge can be transferred 
directly back to the reactor building basement 
without being held up In the neutralizer 
tanks . The filter skid used I n  the decant 
operations Is the same fil ter system used for 
rinse and elution of makeup and purification 
demlneral lzer resins . <Ref. 2�> Ul timate l y ,  
this water wil l  b e  transferred t o  t h e  Submerged 

• Deml neral l zer System for processing. The 
liquid from either SRST Is removed by lowering 
a decant hose Into the tank through Its manway 
opening.  A motorized hose reel will be used to 
lower this hose to a l evel determined by the 

-

- 20 - 1 008x S E  



. 

L I r 
13.1S .. 

j 

FIGURE 5 

. . :· -1.· ''PC �'piA 10« TI\NI< 0\Jn.EI" 
I 

t 
�Oft« 

- -

SRST LOWER NOZZLE 
MODIFICATIONS 

- 2 1  -



suspended sol i ds detectors .  The exi s t i ng Spent 
Res i n  Transfer Pump <HDS-P- 1 >  de l i vers the 
decanted l i qu i d  to the f i l ter ski d ,  and then to 
e i ther of the Neutra l i zer Tanks <HDL-T-8A&B>, 
at a flo�rate of 1 5  gpm. From these tank s ,  the 
decant Is f i nal ly de l i vered to the SDS by a 
Neutra l i zer Tank Pump<s> <HDL-P-8A&B> at  
approximately 5-15  gpm u t i l i z i ng standard 
operat i ng procedure s .  As previously men t i oned, 
decant from reactor bui l di ng processed s l udge 
can be transferred from a SRST di rectly back to 
the reactor building basement �l thout being 
staged In the neutra l i zer tanks. 

2 . 3 .2.3 Flush Operations 

Decon Processed Hater <DPH> �Ill be used to 
flush the Sediment Transfer Pump and l i nes,  
source tanks , SRST bottom nozzl e ,  d i s charge 
lines and Solids Handl i ng Pumps.  For pump 
spec i f i ca t i ons , reference Tabl e 3 .  E x i s t i ng 
sandp i per di aphragm pumps <DPH-P-lA&B> w i ll 
prov i de flush �ater through hose conne c t i ons a t  
the Sediment Transfer Pump and a t  each source 
tank. Post-sediment transfer flush can be 
performed from these connec t i ons In for�ard and 
backflush flo�pa ths . I n  addi t ion, OPH �Il l be 
supplied for backbump l ng the SRST bottom nozzle 
area as �ell as for for�ard and backfl ushlng 
capabi li t i e s  of the d i s charge l i nes  and sol i ds 
handl i ng pumps . Th i s  �11 1 m i n i mi ze any 
res i dual bui ldup and poten t i a l  hot spot s .  

Ex i s t i ng h i gh pressure pos i t i ve di splacement 
pumps <Ell l ott/NLB> In the Temporary Oecon 
Hater System prov i de approved decon �ater to a 
NLB 3-0 nozzle mounted In the temporary 
replacement manway cover on each source tank 
and SRST �asher s .  The nozzle arms rotate In a 
vertical  plane and dr i ve the body of the nozzle 
In a horizontal p l ane, thus prov i ding a 360 
degree spherical spray pattern . The source 
tank nozzle can be pos i t ioned to sweep sol i ds 
to the vacuum head for p i ckup and for tank �all 
�ashdo�n . Hhereas the SRST nozzle prov i des for 
tank Internal �ashdown and �ater addi tion for 
possi ble d i lut ion of sediment s l ur r i e s .  
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3 . 0  RADIOLOGICAL CONSIDERATIONS 

3 . 1  ALARA Cons i derations 

All personnel perform i ng work wi t h i n  the bounds of th i s  eva l ua t i on 
will  u t i l i z e  every means avai lable to mai ntain  the i r  exposures to 
radi a t i on as low as reasonabl y  achi evab l e  <ALARA>. Radiolog i ca l  
Controls personnel w i ll moni tor work areas as requ i red and prov i de 
dose rate Informa tion to a i d  Indi v i dual s In performance of the i r  
tasks In so far a s  radiological work.practlces are concerned. 

Exten s i ve plann i ng of tasks to be conducted In radiation areas and 
tra i n i ng of personnel wi l l  be used to reduce the t i me necessary to 
complete tasks . The use of mockups for tra i n i ng and 
proof-of-princ i p l e  tes t i ng Is p l anned. Hi gher radi a t i on areas wi l l  
be Identi f i ed to personnel and shi e l ded where pract i cal . Hork wi l l  
be structured to avoi d those areas to the extent pos s i b l e .  

Based on the planned sediment transfer and processing act i v i t i es 
and the current Reactor Bu i lding and AFHB dose rates whi ch are not 
expected to change s i gni fi cant l y ,  It Is e s t i mated that 10-20 manrem 
w i ll be expended for the as sembly and Installation of equipme n t ,  
shi eldi ng,  modi f i cations,  hose rou t i ng a n d  operational testi ng .  
The actual manrem expenditure for the operation of the sediment 
transfer and process i ng system should be a fraction of the above 
<approx . 5 manrem> con s i de r i ng that acces s  areas and transfer l i nes 
w i ll be s h i e lded to s i gn i f i can t l y  reduce dose rate s .  

3 . 2  E x i sting Contami nation In Horkl n g  Access Areas 

Horker acce s s i b i l i ty for the removal of sediment from sumps and 
tanks wi l l  be required In the following cubi c l e s :  

AX021- Reactor Coolant Bl eed Tank A 
AX020- Reactor Coolant Bleed Tanks B & C 
AX012- Aux i li ary Bu i ld i ng Sump and Sump Tank 
FH009- Neutralizer Tanks 
AX116- Makeup Tank 
AX131- Mi scell aneous Haste Holdup Tank 
AX218- Concentrated Haste Storage Tank 
AXSOI/502- Reactor Bu i l di ng Spray Vaults 
AX503/504- Decay Heat Removal Vau l t s  

Each AFHB cubi c l e  wi l l  be decontami nated to remove contaminat i on 
hot spot s ,  to m i n i mi z e  the need for respi rators and to reduce 
general area dose rates as spec i f i e d  In the Phase I I I  endpoint 
c r i te r i a  <Ref. 1 9>.  Respi rators may s t i l l  be necessary for tank 
sediment removal operations due to the potent i a l  for Induced 
a i rborne radioac t i v i ty caused by spray i ng and m i x i n g  operat ions . 
Any respi rator requirements wi l l  be s t i pul ated by Radiological 
Eng i neer i ng .  The temporary manway covers are desi gned to seal and 
secure each tank to m i n i mi ze the pos s i bi l i ty of ai rborne leakage . 
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I n  addi tion ,  the SRST manways wi l l  be fi tted w i th a vented 
p l e x l gl as s  box enclosure to further m i n i mize the poten t i a l  for 
a i rborne release. Au�ll lary bui l di ng a i r borne act i v i ty wi l l  be 
con t i nuou s l y  moni tored by e x i s t i ng a i r  monitoring systems . 

3 . 3  Radiation Mon i toring 

Portable radiation mon i tors w i ll be used In detec t i ng rad i a t i on 
l eve l s  In the Spent Res i n  Storage Tank cubi c l e s ,  In general work 
areas and In areas near the transfer manifold and associated hose. 
The moni tors wi l l  be located near potential sources of radiation 
and In areas where a bui l dup of radioact i ve mater i a l  may result In 
excess i ve l y  h i gh rad i a t i on levels . · A i rborne monitoring 
requi rements wi l l  be determined by Radi olog i cal Engi neering. 

3 . 4  Shi elding and Access Control 

The pri mary objective of shi e l di ng des i gn and access control Is to 
protect operat i ng personnel and plant personnel from radiation 
sources In the Auxi l i ary Building,  Inc l ud i ng the sediment transfer 
header , transfer pumps , Spent Res i n  Storage Tanks and the 
concentrated s l urry transfer hose. Corr i dors wi l l  be shielded to 
ma i nta i n  dose rates at i 2 . 5  mrem/hr during normal sedi ment 
transfer operat ion s .  

Shi elding des i gn In the Aux i li ary Bui l di ng Is based o n  the 
s h i e l ding of process equi pmen t ,  r e s i n  tanks and the transfer of 
spent res i ns and soli dified waste . The transfer and proce s s i n g  
system des i gn Incorporates prov i s i ons t o  precl ude the formation of 
stagnant sedi ment s l urry zones , which Include Interconnected 
f l owpaths and use of flushwate r .  Therefore , localized pi p i ng hot 
spots w i l l  be m i n i mized. The concrete wal l s  of the SRST cubicles 
were ori g i n a l ly desi gned to a l low a max i mum of 2.5 mrem/hr In 
adjacent areas wh i l e proce s s i n g  spent res i n s .  Des i gn radioac t i v i ty 
l 2vels are based upon lt leakage of f i s s ion products from the fuel 
rods.  Si nce the total act i v i ty In the sediment to be processed Is 
less than the des i gn case , radiation leve l s  In adjacent areas due 
to sediment contai ned In the tanks Is not expected to be greater 
than 2 . 5  mR/hr. Calculations made u s i ng the ISOSHLO computer code 
conf i rm the dose rates to be much l e s s  than 0.01 mR/hr. 

The bottoms of the SRSTs may be shielded Inside the i r  respec t i ve 
cubi c l e  <AXOOB, AX009> to allow for maintenance of the mi xers . 
Shi elding should cons i s t  of l ead blankets or lead sheets and cover 
the lower nozzle and d i s charge p i p i ng .  The amount of s h i e l ding 
requ i red shou l d  be m i nor s i nce the tank wi l l  be empty and flushed 
If necessary to reduce the dose rate prior to performing any 
ma i n tenance Ins i de the cubi c l e .  
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The sediment transfer mani fold and hoses �111 be s h i e l ded to 
mai nta i n  general area radi a t i on leve l s  at or below 2 . 5  mR/hr dur i ng 
normal transfer opera t i ons . The hose from AFHB sediment sources to 
the SRST should resul t In about 54 mR/hr (uns h i e l ded> at a one-foot 
di stance �lth 51 by wei ght sediment In the l i ne. The proposed 
s h i e l d i ng C l ead bricks> �Ill reduce that to i 2 . 5  mR/hr. 

Hoses from the SRST to the soli d i f i cation feed stat i on, howeve r ,  
�Il l resul t In up to 2 R/hr at  one foot. The transfer pump ski d 
�Il l be s h i e l ded to mai ntain  workstation radiation l evels at or 
below 2 . 5  mR/hr. Process flow val ves �h l ch require operation w i ll 
be located behind s h i eldi ng and prov i ded w i th reach rods or remote 
operators . The hoses from the chemical addi t ion ski d �Il l not be 
s h i e l ded s i nce no radioac t i v i ty �Ill  be In these l i nes . 

The d i s charge transfer hose from the reactor building basement 
sediment removal skid w i ll be routed on the 305 ft elevation to a 
desi gnated reactor building penetration for transfer to the SRST. 
The hose from the reactor bui lding basement to the SRST should 
result In about 200 mr/hr <unsh i e l ded) at a one-foot distance w i th 
51 sediment In the l i ne . The transfer hose w i ll be shielded to 
reduce hot spots and to minimize any contri bution to general area 
dose . Shiel di ng design and des i red dose reduction w i ll be 
determined by Radiological Eng i neeri ng. 
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4.0 SAFETY 

To accompl i s h  sediment transfer and proc e s s i ng tasks safely and 
effec t i ve l y, process pathways have been chosen whi ch m i n i mi ze Impact on 
other pl an t  operations. Thi s sect i on desc r i bes a l l  of the parameters and 
pos t u l ated accident scenarios whi ch have been accounted for I n  the des i gn 
of the system. 

4 . 1  Interfaces w i t h  Exi s t i ng P i p i n g  

To Incorporate the system hardware Into the process there are 
several t i e- I n  points at whi ch new pi ping wi l l  be connected to 
exi s t i ng plant systems. The Sediment Transfer and Process i ng 
System I nterface w i th the fol lowi ng temporary and permanent plant 
systems: 

1 >  Haste D i s posal L i qu i d  <HDL> System 

The sediment .removal conne c t i ons to the HOL System are v\a 
temporary repl acement manway covers for the source tanks 
<Neutral i ze r ,  Mi sce l l aneous Haste Hold-Up, Contaminated Drai n ,  
Auxfl fary Bui l d i ng Sump, and Reac tor Cool ant Bleed Hold-Up 
Tanks>, and by lowe r i ng a vacuum wand I nto the Auxi l i ary 
Bu i l d i ng Sump. The effluent from decant operations passes 
through the HDL System <Neutral i zer Tanks> and u l t imately to 
the Submerged Demlneral lzer System. Whereas, dur i ng transfer 
d i rectly back to the reactor bu i l di ng basement,  the effluent 
from decant does not pass through the HDL system. The 
sediment transfer system does not d i re c t l y  I nteract with the 
SDS , and ties  In on ly v i a  the HDL system. 

2) Haste Dfsposal Sol i d  <HDS> System 

The sed i ment removal connec t i ons to the HDS System are v i a  
temporary repl acement manway covers for the source tank 
<Concentrated Haste Storage Tank> and for the proces s i ng tanks 
<Spent Res i n  Storage Tanks>. In addi tion,  the HDS System 
p i p i ng has been mod i f i ed as desc r i bed ear l i er .  The connection 
wfth exi s t i ng pl ant pi pi ng can be seen on the system drawing , 
2E-3233-1035. <Ref. 21> 

3> Temporary Decon Hater <TDH> System 

The TDH System Involves use of the Nat i onal Liquid  B l as t i ng 
<NLB> Pump to supply the SRST and sediment source tank 
washers. The El l iott Speedblast Hater b l aster H i gh Pressure 
<El l i ott #2> Pump also uses TDH for sediment source tank 
washe r s .  

4> Decon Process Hater <DPH> System 

The DPH System lnvolyes use of the Harren Rupp-Houdall l e  
<Sandpi per> Pumps to supply f l us h  and backbump water for the 
sediment source tank s ,  SRSTs , Decant F i l ter Sk i d ,  Reactor 
Bu i l d i ng Sed iment Transfer Sk i d ,  and associ ated l i nes . 
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S> Demi nera l i zed Hater <DH> System 

Deminera l i zed water Is mi xed vt th the chemi c a l s  used for 
flocculation I n  the SRSTs , a l though there t s  no hardplped 
connec t i on between the Chemical  Add i tion Skid and the DH 
System. The chemical ml x l �g opera t i on u t i l i zes  tvo <2> s i xty 
gal lon tanks and a m i n i ma l  quant i ty of deminera l i zed water 
vll l be requ i red.  

6 >  Instrument A i r  <IA> System 

Instrument a i r  Is used for actuators on automa t i c  valves I n  
the Sed iment Transfer and Proces s i ng System. 

7> M i s ce l l aneous Systems 

The sediment removal connec t i ons to the Hake-Up Tank are v i a  a 
temporary repl acement manway cover .  The Reactor Bui l di ng Sump 
sediment wi l l  be removed through use of the e x i s t i ng sump 
pumps and p i p i ng. 

The ent i re system of new process  hardware wi l l  be Isolated from the 
rest of the plant systems by dou b l e  barr i e r  Isolation except I n  two 
cases.  These two cases are temporary decon water <TDH> supply to 
tank and sump washers and I n strument air <IA> supply to SRST mi xer 
l ubri cators .  I n  order for the TDH system to become contami nated, 
sediment woul d  have to r i se above Its normal l evel , <or a l arm 
point> enter the washer nozz l e ,  travel up the washer shaft , back 
through the supply l i ne,  and up to 305' e l eva t i on to the source 
pump. <In the case of SRST washe r s ,  add i t i onal Isolating valves 
must be bypassed>. In order for the IA system to become 
contaminated , sediment wou l d  have to l eak through the mi xer doubl e  
mechan i cal seal s ,  travel out the 1 /8" open i ng s ,  back through the 
l ubri cators and supply l i ne s ,  and bypass the spr i ng loaded 
regulators. The probab i l i ty of occurrence for each of these events 
Is considered remote. In add i t ion,  the d r i v i ng heads are not 
consi dered to be suff i c i ent for reverse flow. Thu s ,  s i ng l e  bar r i e r  
Isol a t i on In these cases I s  consi dered adequate.  

Tes t i ng to the extent prac t i ca l  p r i or to system opera t i on wt l l  
determine the I ntegr i ty of these barriers  or the need to prov i d e  
add i t i onal Isolation. 

A l l process flow l i nes  wi l l  be hydrosta t i ca l ly tested In accordance 
w i th ANSI 831.1 In order to guard aga i nst  l i ne breaks , valve,  pump 
and flange l eaks . 

Hydrostat i c  tes t i ng wi l l  be performed us i ng DPH prior to any 
sediment handl i ng operations. Demineral i zed water wi l l  be used In 
the chemical add i t i on l i ne s .  
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4 . 2  Cri t i c al i ty 

Cr i t i cal i ty wi l l  not occur dur i ng sediment proc e s s i ng operations 
assuming that the fuel e s t i mates for the Reactor Bui l di ng Sump, 
Reac tor Bui l d i ng Basement Sediment, Auxi l i ary Bu i l d i n g  Sump Tank, 
and Sump represent a worse case fuel quanti ty scenario for a l l  AFHB 
and reactor bui l d i ng sediment sources be i ng processed. 

The crlt t cal mass of uo2 w i th three wtl u235 and 0 . 4  Inch 
maxi mum pe l l e t  d i ameter In unborated water Is 93 Kg < Ref. 1 8>. To 
ensure that no cri t i cal i ty woul d  occur, a conservat i ve l t mlt was 
estab l i shed In whi c h  the m i n i mum c r t t l cal mass Is consi dered to be 
751 of 93 Kg. Thus , the conservat i v e  c r i t i cal mass Is 
appro x i mately 70 Kg . The amount of fuel present In the Aux t l lary 
Bull d t ng Sump and Sump Tank was cal cul ated based on the sediment 
samp l e  anal y s t s  performed by Babcock and Hllcox <Ref. 1 5>.  The 
mass of UOz calcul ated to be t n  the sump and sump tank t s  1 . 20 kg 
and 0. 1 325 kg, respe c t i v e l y .  Consequent l y ,  It Is concluded that an 
Insuff i c i ent amount of fuel t s  contained In the Auxi l i ary Sump and 
Sump Tank to achteve a crt tlcal mas s .  

S i mi l ar l y ,  the Reactor Bui l d i ng Sump c r i t i cal i ty evaluation report 
concludes that fuel present could vary between 2 kg to l e s s  than 
20 kg In the basement , wh i c h  Is an Insuff i c i ent amount of fuel to 
achieve a cr i t i cal mass <Ref. 24>. Therefore , based on the above 
fuel e s t i mate s ,  comb i n i ng sediment from these sources would not 
consti tute a suff i c i en t  quan t i ty of fuel capab l e  of achi e v i ng a 
c r i t i cal mas s .  Add i t i onal l y ,  the SRST capac i ty <3861 gal lons> 
woul d  proh i b i t  the comb i n i ng of al l the sediment from these vari ous 
source s .  

4 . 3  Inadvertent Liqu i d  Release t n  the Auxt l t ary Bui l d i ng or Reactor 
Bui l d i ng 

Inadvertent releases of l t quld from the sediment tr�nsfer or 
proces s i ng equi pment cou l d  result  from valve mt s al t gnment,  hose 
rupture, or tank overflow. Any l e akage dur i ng transfer of the 
Reactor Bui l di ng basement l t quld /sedlment onto the 305' e l evation 
of the Reactor Bui l di ng woul d  s i mply drain back to the basement 
floor and wou l d  rema i n  wt th l n  the bui l d i n g .  Personnel exposure 
woul d  be m i n i mized s i nce Reactor Bui l d i ng access Is control l e d .  No 
Inadvertent envi ronmental rel ease of t h i s  water woul d  occur. 
Inadvertent release scenarios In the Auxi l i ary Bui l d i ng were 
contempl ated wt thout . al l owance for t nltt al detection.  The 
scenarios and the i r  consequences are descri bed In the sections that 
fol low. 

4.3 . 1  Spent Res i n  Storage Tank Overflow 

The overfi l l  of the SRST has been considered In the event 
of a postulated Instrument fai l ure and/or an operational 
error. L i qu i d  l eve l s  In the SRST are conti nuously 
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moni tored by redundant automati c  sonic level detector s .  
A s  a resu l t  of overfi l l ,  l i qu i d / sediment woul d  f i l l  the 
SRST and overflow through the exi s t i ng 2" overflow l i ne , 
to a floor drai n whi ch drains to the Auxi l i ary Bui l d i ng 
sump. Other tank e x i t  pathways �1 1 1  be Isolated dur i ng 
al l sediment transfer operations . S i nce the overflow 
l i ne ends one Inch above the funne l s haped floor drain, a 
m i nor amount of s l urry may spi l l  onto the cub i c l e  floor 
<AX008 or AX009>. 

Rad i ation detectors located on these overfi l l  l i ne s ,  or 
at the floor drai n,  wi l l  sense t h i s  Increase In radi ation 
and acti vate an alarm located near the transfer pump 
ski d .  Add i t i onal l y ,  any Increase In the ABS l evel caused 
by an overflow woul d  be detected at the radwaste panel 
d i g i tal voltmeter readout , whi c h  wi l l  be moni tored dur i ng 
sediment transfer operations . No Inadvertent rel ease to 
the envi ronment wou l d  occur and personnel exposure wou l d  
be negl i g i b l e  s i nce the ABS Is In a locked, high 
radiation area and the SRST cubi c l e s  <AX008 and AX009> 
wi l l  have l im i ted access dependant on di scharge dose 
rate� dur i ng process operat i ons . 

4.3 . 2  Hose and Valve leaks 

Hose and/or valve l e aks are pos s i b l e  In areas where 
process p i p i ng and hoses are routed. Various cub i c l es 
whi c h  are suscept i b l e  to l e akage are l i sted In Section 
3 . 2 .  Add i t ional ly, l e akage cou l d  occur from hoses routed 
1.� corridors on al l e l evat i ons of the AFHB. However , In 
each of these areas f l oor drains l ead to the Auxi l i ary 
Bui l d i ng Sump. S i nce thi s type of contemplated cond i t ion 
has the potenti al to d i vert smal l quant i t i es of l i qu i d  to 
the sump, <I.e . ,  quant i t i e s  smal l enough to go undetected 
by the flow rate detectors and pressure detectors noted 
In Section 4 . 3 . 3>,  It Is l i kely that t h i s  type of l e akage 
wi l l  be detected by an Increase In sump level Indi cat ion. 

An Increase In ai rborne act i v i ty woul d  be detected by the 
a i r  monitoring system. leakage wi l l  be further mi nimi zed 
by the use of poly bags or s l eeves pl aced at each of the 
hose and valve conne c t i ons . Al l system hose and pi pe 
wi l l  be l eak tested In accordance w i t h  ANSI B31 . 1. 
Inadvertent rel ease from the Auxi l i ary Bui l d i ng to the 
envi ronment woul d  be very mi nor and wel l  w i th i n  that 
analyzed for a spent res i n  s torage tank rupture . 

4 . 3 . 3  Transfer and Process Hose Rupture 

Rel eases caused by a hose rupture or break In the system 
wi l l  be m i n i m i zed by monitoring and control c i rcui ts  In 
the transfer and process systems. In event of a 
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. . . 

separation at the hose connection s .  spr i ng actuated 
valves In both socket and plug connect ions prov ide an 
Immediate and pos l t l ve · seal aga i ns t  escape of any 
l i qu i d s .  I n  the event of a hose rupture In the transfer 
system. a pressure detector on the d i scharge s i de of the 
transfer pump wi l l  sense low pressure and t r i p  the pump . 
I n  the event of a s i m i l ar break In the process system. 
the mass flow detectors on the d i scharge s i de of the 
process pump wi l l  detect a rate change and acti vate an 
a l arm on the status and control pane l . noti fy i ng the 
operator to secure process  operat ion s .  The suction s i de 
of thi s pump Is moni tored by a fl u i d  detector moni tor 
w�lch when It detects a loss of f l u i d .  as In a hose 
rupture. wi l l  trip  the pump. 

S i mi l ar l y ,  the transfer hose from the reactor bui l d i ng 
penetration to the SRST Is protected from a system 
rupture by a pressure detector on the di scharge s i de of 
the reactor bu i l d i n g  sediment removal pump. Hhen a loss 
of pressure Is detected by thi s Instrument It wi l l  tri p 
the sediment removal pump. 

Based on the above Information.  an Inadvertent release 
from a hose rupture wou l d  res u l t  In a spi l l  of 
approx imately SO gal lon s .  

I t  Is assumed thi s so gal lon s pi l l  Is released In the 
corri dor on the 280' e l evation In the Auxi l i ary Bui l di ng 
and half of the spi l l  wi l l  dra i n  to the ABS through floor 
drains and the other hal f wi l l  remain on the corri dor 
floor .  The resul t i ng dose rate exposure a t  the center of 
the spi l l  wou l d  be 89S mr/hr at 1 foot. 

The amount of a i rborne rel eased from thi s type of l i qu i d  
s pi l l  woul d  be very mi nor. Any releases of a i rborne 
ac t i v i ty wou l d  be w i t h i n  the AFHB and wou l d  be removed by 
the high effi c i ency a i r  <HEPA> f i l ters . Off s l te a i rborne 
release woul d  be Ins i g n i f i cant and far w i t h i n the bounds 
of that postul ated In a SRST rupture. 

4 . 3 . 4  Valve Mi sal i gnment 

The c l osed loop conf i gurat i on of the transfer and proc e s s  
system des i gn v i rtua l l y  e l i m i nates the pos s i b i l i ty o f  a 
m i s a l i gned valve cau s i ng an Inadvertent release of 
sediment s l urr i e s .  The exception to th i s  fact Is In two 
val ve locations In the process i ng system permanent plant 
des i g n .  These valves are the 1 /2" local sample 
connect ion valves HDS-V-81 & HOS-V-24 <located In cubi c l e  
AXOlO, Spent Res i n  Transfer Pump Room> and the 2 K  res i n  
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transfer valve HDS-V-79 < located I n  cub i c l e  FHOOl , 
Rec l a i med Bor i c  Ac i d  Pump Room> . To mi nimi ze an 
I nadvertent rel ease by these val ves , the i r  operation wi l l  
be admi ni stra t i v e l y  control led by system operational 
procedures . 

Any release of radioac t i v i ty from a valve mi sal i gnment 
would be rel eased wltnln the containment or the AFHB. 
The containment or AFHB would act as a phys i ca l  barr i er 
and prevent any l i qu i d  rel ease from escaping to the 
environment . Any a i rborne rel ease and dose consequence 
Is bounded by the SRST rupture accident. 

4 . 3 . 5  Spent Res i n  Storage Tank Rupture 

The poss i b i l i ty of an acci dent t n  the course of the 
sediment transfer and proces s i ng operations I s  remote. 
Howeve r ,  envi ronmental r e l ease s ,  even under accident 
condi t i on s ,  wi l l  be control led and f i l tered . The 
poten t i a l  on- s i te and off-s i te radiolog i cal consequences 
were eval uated for a rel ease of the contents of a Spent 
Res i n  Storage Tank to the Aux\ 1 \ ary Bui l d i ng envi ronment.  

Present l y ,  the Reactor Bui l d i ng basement and sump and 
Auxi l i ary Bui l d i ng tanks and sump conta i n  l arge amounts 
of fi s s ion product s ,  some fuel mate r t a l , and sediment . 
It has been assumed for tht s eva l uation that the acci dent 
occurs whi l e  the SRST conta i n s  the maximum est imated 
amounts of radioac t i v i ty < I .e . ,  Reactor Bui l d i ng sump 
sediment>. The SRST w\1 1 conta i n  radioac t i v i ty as 
presented In Tab l e  4 .  

The SRST rupture I s  con s i dered to rel ease 2400 gal lons of 
43t by we i ght concentrated sediment to Its respective 
cub i c l e .  For I l l ustrat i ve purposes SRST �A" and I ts 
associated cub i c l e  CAX009> wi l l  be used. The floor dra i n  
I ns i de the cub i c l e  can be as sumed to be p l ugged with 
mate r i a l  s p i l led from the tank. The resul t of the spi l l  
I s  assumed to leave SOt of the sediment I ns i de the 
cubi c l e  w i t h  a layer of water one centimeter deep. The 
rema i ni ng sediment and contaminated water I s  assumed to 
spi l l  I nto the adjacent area to the cub i c l e s  which 
I n c l ude the SRST "B" cub i c l e  <AX008>, and the Spent Res i n  
Transfer Pump cub i c l e  <AXOlO>. Hater, other than a pool 
one centimeter deep I n  thi s area , I s  as sumed to dra i n  to 
the ABS by f l oor dra i ns .  

Release of ai rborne acti v i ty to the Auxi l i ary Bui l d i ng 
during a spi l l  woul d be negl i g i b l e  I n  the areas out s i de 
the affected cubi c l e .  The wet sediment combi ned wi th a 
water l ayer woul d prevent a l l  but very mi nute amounts of 
the ac t i v i ty rel eased to become ai rborne.  Ac t i v i ty that 
does become a i rborne wou l d  be removed from the cubi c l e  by 
the Auxi l i ary Bui l d i ng vent i l ation system. 

· -
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4 . 3 . 5 . 1  Radlo1oo l c a1 Consequences of Tank Rupture ­
On-Si te 

On•s l te radiological consequences of the tank 
rupture have been analyzed to determine 
exposure rates for two condi t ions : 1 >  exposure 
rate at t�e opening of the enclosure adjacent 
to the SRST "A" cubi c l e  due to the pool of 
contaminated vater and sediment on the floor , 
and 2> exposure rate from the Auxi l i ary 
Bui l d i ng e xhaust duct HEPA f i l ters due to 
capture of the rel eased a i r borne acti v i ty .  

<1 > Pool ed Hater Radi ation F i e l d  

Thi s c al c ul ation I s  based o n  a worst case 
scenar i o  vhlch assumes that the SRST I s  
f i l l e d  vlth Reactor Bui l d i ng Sump Sedi ment 
at 431 by weight. Curre n t l y ,  the exact 
sedi ment volume at each source location Is 
unknown , al though the opti mum 
concentration for sediment transfer Is 
betveen 1 and 51 by weight sediment. At  
thi s concentrat ion It woul d take several 
sediment transfers to achieve a 431 by 
weight sediment concentration. 

The SRST "A" Cub i c l e  t s  a 1 4 ' -0" by 1 6 ' -6" 
enclosure entered by way of a shi e l ded 
door. The area was modeled for the 
I SOSHLD-II computer code for the purpose 
of calculat i ng the radiation f i e l d  due to 
the pool of sediment and water . Rad i at i on 
f i e l d  Intens i t i e s  vere calcul ated at 
several d i stances above the surface of the 
pool : contact , 1-ft,  3-ft , 6-ft , and dose 
rate out s i de cubi cle. The radiation dose 
rates calcul ated for thi s scenario are 
l i sted below. The expected radiation 
leve l s  at lower concentrat ions woul d be 
s i gn i f i cantly l e s s .  Thi s conservat i ve 
assumption bounds any pos s i b l e  wors t  case 
dose consequences from a SRST rupture . 

- 32 -

contact-
1 -ft-
3-ft-
6-ft­
Out s i de SRST 
Cubi c l e  

886 R/hr 
559 R/hr. 
2 7 1  R/hr 
1 3 3  R/hr 

2 . 8  E-07 R/hr 
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<2> Aux Bu i l d i ng Exhaust P l enum HEPA F i l ter 
Rad i a t i on F i e l ds 

As mentioned In the SDS TER , a dropped SDS 
l i ner was as sumed to r e l ease l .OE-04 of 
the contained act i v i ty to the Fuel 
Hand l i ng Bui l d i ng atmosphere. Simi l a r l y ,  
I t  I s  assumed for th i s  analys i s  that 
l . OE-04 Is released to the Aux i l iary 
Bu i l d i ng envi ronment. Th i s  assumption I s  
conserva t i ve because the spi l t  being 
consi dered for th i s  analys i s  con s i s t s  of a 
l i qu i d-sol i d s  mi xture and the mechan i sm of 
the spi l t  I s  l ess viol ent than a cask 
drop. Add i t ional ly, the a i r borne that 
woul d  be rel eased from a l i qu i d-sol i d s  
spi l l  wou l d  b e  s i gn i f i can t l y  l e s s  than 
that from a dry powder spi l t .  

The r e l eased ai rborne I s  expected to 
become entrained In the exhaust flow 
f i l ter system. Therefore , the resu l t i ng 
primary gamma emi tt i n g  Isotopi c  quant i t i e s  
of 3 . 6E-03 C l  of Cs- 1 37 and 2 . 0E-04 C l  of 
Cs-1 34 are as sumed to be loaded on the 
HEPA f i l ter bank s .  

I n  December 1 98 1 ,  a n  analys i s  was 
performed on the Reactor Bu i l d ing Purge 
Exhaust duct HEPA f i l ter bank. At that 
t i me, the bank was determined to conta i n  a 
total of 7 . 4 to 9 . 1  mCI of Cs-134 and 
65-79 mCI of Cs- 1 37 .  The resul t i ng 
rad i at i on l eve l s  were 1 0  mR/hr at the 
p l enum s i de ,  24 mR/hr on top of the 
pl enum, and an average of 64 mR/hr on the 
face of the f i l ter bank. Scal i ng these 
resul ts to account for the act i v i ty 
r e l eased dur i ng a s p i l l  from the SRST, the 
accumulated amounts of Cs-1 34 and Cs-1 37 
spec i f i ed ear l i er woul d  add the fol lowing 
I ncreases to whatever act i v i ty was present 
on the f i l ters at  the t i me of the spi l l :  

4 mR/hr on . slde of pl enum . 0 . 46 mr/Hr 

4 mR/hr on top of p l enum . 1 . 1 4  mR/hr 

4mR/hr on fi l ter face . 2 . 92 mR/hr 

These rad i a t i on level Increases are 
representative of a worst case acci dent 
and therefore bound any pos s i b l e  dose 
consequence from a SRST rupture. 
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4 . 3 . 5 . 2  Radiologi cal Consequences of Tank Rupture -
Off-Si te 

The offslte radiolog i cal consequences from the 
postulated SRST rupture �ere eva l uated u s i ng 
the fol lo�lng assumptions: 

a .  l E-04 of the sediment act i v i ty I s  released 
to the Aux i l i ary Bui l d i ng as ai rborne 
ac t i v i ty .  

b .  Auxi l i ary Bui l d i ng HEPA f i l tration 
eff i c i ency of 991. 

c .  SRST conta i ns radlonuc l lde concentrat i ons 
as presented In  Table 4 .  

d .  The X/Q values for the Exc l u s i on Boundary 
and the lo� popul ation zone are 6 . 1 E-4 and 
l . l E-4 sec/m3 respectively.  

As pre v i ous l y  mentioned, at the t i me of the 
tank rupture , the tank contents � I l l  be �et .  
Consequent l y ,  the contents �ou l d  not be 
expected to e xh i b i t  as great a tendency to 
become ai rborne.  These conservative 
assumpt ions bound any pos s i b l e  dose consequence 
from a SRST rupture acci dent . 

The offs l te doses resul t i ng from the postul ated 
tank rupture �ere assessed u s i ng the dose 
conver s i on factors l i sted I n  NUREG-01 72 <Re f.  
25>  and the organ dose calculation methodology 
consi stent �lth Regul atory Guide 1 . 1 09 <Ref. 
26>. Table 5 presents the �ffslte doses for 
the whole body , thyroi d  and bone . 

The bone dose I s  presented s i nce I t  �as 
determined to be the c r i t i cal organ . The 
c r i t i cal organ determi nation �as made based on 
compari son of dose convers ion factors for 
several organ s ,  I nc l ud i n g  the l un g ,  k i dney, 
l i ver and I ntes t i nal trac t ,  for the 
d i s tri bution of radlonucl ldes ava i l ab l e  for 
r e l ease . 
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TABLE 4 

Sed i ment Radlonucl lde D i s t r i but ion 

Cur i e s  

Rad I onucl I de Concentration <�CI /gm>a Total Curlesb 
Rel eased To 
Envi ronment 

Sb- 1 2 5  5 . 1  E+O 2 . 3E+l 

Cs- 1 37 8 . 0E+2 3 . 6E+3 

Cs-134 4 . 4E+l 2 . 0E+2 

Co-60 4 . 2E-1 1 . 9E+0 

Sr-90 6. 5E+2 2 . 9E+3 

U-234 1 . 4E-4 6. 3E-4 

U-238 1 . 1 E-6 5 .0E-6 

Pu-239, 240 4 . 7 E-3 2 . 1  E-2 

Pu-238 4 . 3E-4 1 .  9E-3 

a .  I OH  K .  J .  Hofstetter to D i s tr i bu t i on ,  Analyses of R . B .  Sump Sampl e s ,  
4240-84-329 , August 2 ,  1 984. 

b. Based on 431 by �e i ght sediment concentrated In the SRST 

Organ 

Hhole Body 

Thyroi d  

Bone 

TABLE 5 

Offslte Dose Resul t i ng From Postulated Spent 
Re s i n  Storage Tan� S pi l l  to the Auxi l i ary 

Bu i l d i ng Envi ronment 

Dose <Rem> 
Exc l u s i on Boundary Lo� Popu l a t i on Zone 

5 . 1 6E-4 

4.28E- 1 1  

8 . 38E-3 

9 . 3 1 E-5 

· 1 . 7 1 E· n 
1 . 5 1 E- 3  

2 . 3£-5 

3 . 6£-3 

2 . 0£-4 

1 .  9E-6 

2 . 9E-3 

6 . 3E-10 

5 . 0E- 1 2  

2 . 1  E-8 

1 .  9E-9 
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5.0 1 0  CFR 50.59 Evaluation 

Changes ,  Tests and Exper i ments , 10 CFR 50, para 50.59 , perm i t s  the holder 
of an operat i ng l i cense to make changes to the fac i l i ty or perform a test 
or experiment, provi ded that the change , test  or experiment Is not 
determined to be an unrevlewed safety questlon · and does not Involve 
modlft catton of the plant techn i cal spec i f i cation s .  

A proposed change I nvolves a n  unrevlewed safety question t f :  

1 )  the probabi l i ty of occurrence or the consequences of an accident or 
malfunction of equi pment Important To Safety < ITS> previously 
evaluated In the safety analys t s  report may be Increased; or 

2 >  the poss t bt l t ty for a n  acci dent or malfunction of a d i fferent type 
than any evaluated previou s l y  t n  the safety analys t s  report may be 
created; or 

3>  the margin of safety, as  defined In the bas t s  for any techn i ca l  
spe c i f i cation, I s  reduced. 

The FSAR for THI-2 eval uated a vari ety of pos tul ated events to bound the 
range of pos s i b l e  events and the i r  offslte dose consequences. Section 
4 . 3 . 5  of thi s SER s i mi l ar l y  analyzes a var i ety of events to bound the 
range of pos s i b l e  Sed i ment Transfer and Proces s i ng events and the i r  
offslte dose consequence s .  Thi s evaluation proposes to compare s i m i l ar 
events to demonstrate that THI-2 act i v i t i e s  are bounded by the THI-2 FSAR. 

The pos tulated SRST rupture acci dent evaluated In thi s SER �as compared 
to the "Haste Gas Decay Tank Rupture":  analyzed In Section 1 5 . 1 . 1 7  of the 
THI-2 FSAR. Thi s acc i dent pos tul ates the rupture of the �aste gas decay 
tank and the consequent rel ease of l arge quant i t i e s  of gaseous f i s s ion 
products to the auxi l i ary bui l d i ng vent i l ation system and to the 
envi ronment through the uni t vent.  As reported In Table 1 5.1 . 1 7-2 , of 
the THI-2 FSAR, the acci dent resul ted In an accumul ated dose of 3 . 6  rem 
�hol e body for the two hour e x c l u s i on boundary and 0 . 57 rem �hole body 
for the 30-day lo� Popul ation Zone C LPZ > .  

The rupture of a SRST has been analyzed I n  Section 4.3 . 5  of thi s SER.  
The radlonucl t des l i sted In  Table  4 of thi s SER vere as sumed to be 
rel eased to the Auxi l i ary Bu i l d i n g  vent i l ation system and subsequent l y  to 
the envi ronment through the un i t  ven t .  The accumulated doses resul t i ng 
from thi s pos tulated event are reported to be 5.16E-4 rem vhole body for 
the t�o hour exclus ion boundary and 9 . 31 E-5 rem for the 30-day LPZ. In 
add i t i on ,  the cri t i ca l  organ dose for the as sumed d i s t r i but ion of 
radlonucl ldes was calcul ated to be 8.38E-3 rem to the bone for the two 
hour exclus ion boundary dose and 1 . 51E-3 rem to the bone for the 30-day 
LPZ dose. 

' 
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As can be seen , the dose consequences of t�e SRST rupture acc i dent are 
far l e s s  than those resu l t i ng from the �aste gas decay tank rupture 
acc i de n t .  Al though these events are not I de n t i ca l , both events eval uate 
the r e l ease of large quan t i t i es of fi s s i on produc t s .  Thus , they can be 
con s i dered comparabl e .  The acci dent analyses contained I n  the THI-2 FSAR 
c l early bound the consequences of the SRST rupture a c c i dent pos tulated 
for sediment transfer and proces s i ng .  

1 0  CFR 50 . 59 Rev i ew 

To determine I f  the sediment transfer and process i ng operations I nvolves 
an unrevl ewed safety quest ion,  the three key ques t i ons must be eval uated . 

1 .  Has the probabi l i ty of occurrence o r  the consequences of an 
a c c i dent or malfunction of equi pment Important to safety prev ious l y  
evaluated I n  the Safety Analys i s  Report been I ncreased? 

A var i e ty of events have been analyzed In thi s SER. It has been 
demonstrated that pos tul ated events �l th potential  offslte dose 
consequences are substan ti a l l y  l e s s  than the potential consequences 
of comparab l e  events analyzed. A l so ,  by analys i s  of other 
postulated events , I t  has been demonstrated there are no events 
whose potent i a l  consequences exceed those analyzed I n  the THI-2 
FSAR. 

By analyz i ng postulated events and rev i ew i ng various safety 
mechan i sms , I t  has been determined that sediment transfer and 
process i ng operations wi l l  not adversely affect equi pment 
c l a s s i fi ed as Important to safety <I TS > .  Consequent l y ,  I t  I s  
concl uded that the probab i l i ty of a malfunction of ITS equi pment 
has not been I ncreased. 

2 .  Has the poss i b i l i ty for an acc i dent or malfunction of a di fferent 
type than any eval uated previously In the safety analys i s  report 
been created? 

The var i e ty of postulated events anal yzed In t h i s  SER consider the 
spectrum of event types wh i c h  potent i a l l y  could occur dur i ng 
sediment transfer and process i ng opera t i on s .  A compari son of these 
events w i th those comparable events In the FSAR demonstrate that 
the type events postulated for the sediment transfer and proces s i ng 

· operations are s i mi l ar to and bounded by the FSAR. In add i t ion, no 
new event has been I dent i f i ed �hlch I s  di fferent than those 
previously analyzed. Therefore , the sediment transfer and 
proces s i ng operations have not created the pos s i bi l i ty of 
occurrence of an acc ident or malfunction of a di fferent type than 
eval uated previously I n  the FSAR. 

· 
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3 .  Has the marg i n  of safety, as defined In the bas i s  for any ·tech n i c al 
spec i f i cation been reduced? 

As demonstrated by thi s Safety Evaluation Report ,  Techni cal 
Spec i fi c at i on safety margins  wi l l  be maintained throughout the 
sediment transfer and proces s i ng operat ions . Si nce the operation 
of the sed i ment transfer and proce s s i ng system and eGul pment are In 
accordance w i th approved procedures to ensure compl i ance to 
techn i c al spec i f i cat ions ,  the tasks Incl uded I n  thi s SEA wi l l  not 
reduce the margi n of safety as defined In the bas i s  for any 
techn i cal spe c i f i cat ion.  

The p l anned act i v i t i e s  wi l l  not Increase the probabi l i ty of occurrence or 
consequences of an accident or malfunction of equipment Important to 
Safety previously eval uated In the THI-2 FSAA, TEA ' s ,  SO ' s  and SEA ' s .  

As a res u l t  of the above rev i ew ,  It I s  concluded that the sediment 
transfer and proces s i ng operations descri bed In th i s  SEA are bounded by 
s i mi l ar events postul ated and anal yzed In the THI-2 FSAA and do not 
I nvol ve an unrevlewed safety question as defined In Section 50.59 of 1 0  
CFA Part 50. 
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\ 
6 . 0  Envi ronmental Assessment 

The sediment transfer and process i ng act i v i t i e s  have been assessed and I t  
Is concluded that these act i v i t i e s  �Il l be performed �l th no unacceptab l e  
consequences to the health and safety of the publ i c  or worker s .  

Releases to the publ i c  resu l t i ng from pl anned sediment transfer and 
proc e s s i ng act i v i t i es are expected to be s i gn i fi cant l y  l e s s  than re l eases 
dur i ng previous work conducted tn the reactor bui l d i ng or the AFHB. Past 
rel eases of radioac t i v i ty to the envi ronment have been wel l w i th i n  the 
l i m i t s  of the THI-2 Envi ronmental Techn i cal Spec i f i cations. 

Poten t i al offslte dose consequences res u l t i ng from a Spent Res i n  Storage 
Tank rupture have been evaluated. Th i s  Is an Instantaneous release of 
2400 gal lons of concentrated radioac t i ve sediment to the SRST cub i c l e  
<Sect ion 4 . 3 . 5>. In thi s evaluation the analyses was performed u s i ng 
extremely conservat i ve assumptions In order to provi de bound i ng resu l t s .  
U s i ng the conservat i v e  assumptions the resul ts  were found to be wi t h i n  
past analyses that have been found to have acceptab l e  consequences .  The 
potent i al offslte dose consequences of a Haste Gas Decay Tank rupture 
were eval uated In the FSAR section 15. 1 . 1 7 .  The rupture of t h i s  tank 
woul d  rel ease more radioac t i v i ty to the env i ronment than any other 
cred i b l e  radwaste system accident and therefore was used as the bound i ng 
cond i t ions for t h i s  evaluation. The dose rate consequences of a SRST 
rupture accident are s i gn i f i can t l y  l e s s  than those res u l t i ng from a �aste 
gas decay tank rupture acc i dent.  <Sect ion 4 . 3 . 5 . 2 >  The rad i oac t i ve 
re l ease of a SRST rupture accident was found to be l e s s  than 11 of the 
lOCFRlOO dose guide l i nes for acc i dents . 

As stated I n  Reference 9 ,  the most s i gn i fi cant envi ronmental Impact 
associ ated w i t h  the c l eanup of THI-2 � 1 11 resul t from the rad i at ion doses 
,·ecelved by the e n t i re work force from c l eanup act i v i t i e s .  The 
envi ronmental Impact from the c l eanup of THI-2 resu l t i ng from 
occupational exposure has been reevaluated by the NRC In suppl ement no. 1 
to Reference 9 .  Th i s  reevaluation est imates an occupat ional exposure I n  
t h e  range of 1 3 ,000 to 46,000 person-rem w i t h  AFHB and Reactor Bui l d i ng 
c l eanup act i v i t i e s  contri but i ng 6 , 400 to 2 2 , 400 person-rem. The total 
occupational exposure assoc i ated �lth the Instal l at i on and operation of 
the sediment transfer and process i ng system has been est imated to be 
approximately 25 person-rem. Thus , the e s t i mated occupational exposure 
from the ac t i v i t i e s  out l i ned I n  the SER are bounded by Reference 9. 

Therefore , the pl anned sed iment transfer and processi ng act i v i t i e s  wi l l  
be performed w i t h  no s i gn i f i cant envi ronmental Impac t .  
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