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1 . 0 PURPOSE, SCOPE AND ORGANIZATION 

1.1 Purpose 

The purpose of t h i s  Safety Evaluation Report Is to demonstrate that the 
evo l u t i ons w h i c h  compr i se the col lection,  transfer of sed i ment from 
tank s ,  and treatment of sed i ment In the TMI-2 Aux i l i ary and Fuel 
Hand l i ng Bui l d i ngs and the Reactor Bu i l di ng basement and sump can be 
accomp l i shed w i thout presen t i ng undue r i sks to the hea l th and safety of 
the pub l i c .  

The objec t i ve of the sediment transfer and process i ng program I s  to 
prov ide eng i neering des i gn and equi pment to remove any re s i dual  sed i ment 
and l i qu i d s  from major tanks, sumps , and reactor bui l d i ng basement .  

1 . 2 Scope 

As a resul t of the 1 979 acc i de n t ,  radioac t i ve water and core debr i s  
par t i c les were released to the Reactor Bu i l d i ng and AFHB I n  var i ou s  
tank s ,  sumps , and on t h e  reactor bu i l d i ng basement f l oo r .  Consequent l y ,  
radi oac t i ve sed i ment I s  located I n  these areas wh i c h  con s i s t s  p r i mar i l y  
of r i ver water sed i men t ,  concrete dus t ,  and d i r t .  

The scope of th i s  eva l u a t i on I n c l udes the col l ec t i on of sediment from 
sumps and tanks In the AFHB, Reactor Bui l d i ng basement and sump , and 
transfer to the Spent Res i n  Storage Tanks <SRSTs> for proces s i ng and 
del i very of concentrated sol i d s  to a d i sposal conta i ner for cement 
sol i d i f i ca t i on .  The sol i d i f i ca t i on process I s  not In the scope of t h i s  
SER. 

1 . 3  Organization 

Section 2 . 0 con t a i n s  a desc r i pt ion of the sediment transfer and 
process i n g  operat ions a s  wel l as a system descr i p t i on. 

Section 3 . 0  describes the rad i ol og i c a l  cons i derations I nc l ud i ng the 
expected rad i a tion dose rates and engi neered features des i gned to keep 
exposures As Low As Reasonab l y  Achievable <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 u s ions of the 10 CFR 50 . 59 
eva l ua t i on .  

Section 6 . 0  presents the reference s .  

2 . 0  DESCRIPTION O F  T H E  SEDIMENT TRANSFER SYSTEM 

2 . 1  Background 

The 1979 accident and 5ubsequent contamination of the ;FHB and Reacto• 
Building resulted In thP generation of �oo•·o<lmatel� �700 g1llon� 0f 
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radi oac t i v e  sed i ment located throughout various tanKs, sumps, and 
reac tor bui l d i ng basement .  A l i st i ng of sed i ment locations and 
e s t i mated quan t i t i e s  Is g i ven In Tab l e  1 .  Th i s  sediment cons i s t s  
p r i mari l y  of r i ver sedimen t ,  and concrete dust. and d i r t .  Th i s  sed i me n t  
presents uni que problems for col l ection,  proc e s s i ng, a n d  u l t i ma t e  
d i sposa l .  The sed i ment must b e  processed to ensure a �tab l e  waste form 
I n  comp l i ance wi th d i s posa l  s i te requi rements and 1 0CFR61 . A t  the same 
t i me, I t  shou l d  occupy m i n i mum vol ume to conserve space at the d i sposal 
s i te and m i n i m i ze the cost of s h i p p i n g .  

2 . 2  Process Descript ion 

Dur i ng the process of sed i ment from any AFHB or Reactor Bui l d i ng source 
to e i ther SRST, a samp l e  wi l l  be obtained and analyzed. The samp l e s  
w i l l  b e  ana l yzed to determine radl onuc l l d e  concentra t i ons for comp l i ance 
w i th 10CFR61 c r i ter i a .  Effect i ve hydrogen l on concentration <pH> wi l l  
a l so be determi ned, w h i c h  can subseque n t l y  be control l ed by the add i t i on 
of l i me . Control l i ng the pH of the sediment w i l l  I ncrease the 
effecti veness of the ferr i c  sul fate sol u t i on wl tn regard to f l occulent 
forma t i on and par t i c l e  set t l i ng character i s t i c s  In the SRSTs. 

Upon s e l ec t i on of a source of AFHB sediment ,  the appropri ate v a l v l ng I s  
a l i gned, and the Sediment Transfer Pump l i ned up to f i l l  the s e l ected 
SRST. S i mp l i f i ed process i ng and transfer P&I D  Is shown I n  
F i gures 1 & 2 .  Sediment I s  removed from each source tank u s i n g  a vacuum 
head accessed through the tank manway penetra t ion.  A l so depl oyed 
through t h i s  penetration wi l l  be a 3-D type noz z l e  powered by processed 
or dem l n  water wh i c h  I s  used to prov i d e  a g i t a t i on of the sediment 
depos i ts, perm i t t i ng effec t i ve col l e c t i on of the sol i d s .  Thi s  nozzl e  
w i l l  a l so be used to f l ush the tank I ntern a l s  after removal of the major 
sed i ment depos i ts .  

The Reac tor Bu i l d i ng basement sed i ment w i l l  be vacuumed u s i ng a mod i f i e d  
rover robot. The robot w i l l  operate a vacuum tool wh i ch wi l l  d i s charge 
the vacuumed sediment I nto the reac tor bui l d i ng sediment transfer sKi d. 
The reactor b u i l d i ng sed i ment transfer s k i d  con s i s t s  of a mounted 300 
ga l l on surge tank, redundant centri fugal s l urry pumps , and conti nuous 
l evel  I nd i c a t i on at the control pane l .  Basement Sed i ment w i l l  b e  pumped 
from the reac tor bui l d i ng sed i ment transfer s k i d  to the Aux i l i ary 
Bui l d i ng and transferred d i re c t l y  I n to the SRST for proces s i n g .  Reactor 
Bui l d i ng sump sediment w i l l  be removed v i a  e x i s t i ng pumps and l i ne s  and 
d i s charged d i re c t l y  to the ABST, where I t  w i l l  be transferred to the 
SRST by the STS dur i ng normal tank sed i ment removal operat i ons . 

Dur i ng AFHB sediment transfer, the sediment transfer pump d i scharges 
sed i ment s l ur r i e s  I n  the i r  unprocessed form to a common f l e x i b l e  hose 
f i l l  l i ne for both of the SRSTs . Hhereas, the reac tor b u i l d i ng basement 
sed i ment wi l l  be pumped by reactor b u i l d i ng sed i ment s k i d  to e i ther SRST 
hose f i l l  l i ne. Dur i ng sed i ment transfer, on l y  one of the two SRST's 
w i l l  be on l i ne for sed i ment fi l l  w i th the other on standby. 

- 5 - o1saP 
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L i quid leve l s  I n  the AFHB source tanks and the SRST a r e  monitored to 
ensure opera t i ons of the approp r i a te range for con t i nuous sedi ment 
transfer. The Sed iment Transfer Pump I s  operated for a spec i f i ed period 
of time w h i c h  wi l l  be determined dur i ng startup tes t i ng. Radiation 
surveys are performed as necessary to determine comp l e t i on of the batch 
transfe r .  Automa t i c  l i q u i d  l evel control of the system I s  used when 
necessary to ensure worker rad i at i on exposure l i mits are not exceeded. 
The mass f l ow rate of the liqu i d/sed i ment wi l l  be monitored u s i ng an 
exact mass flow meter to determine the solids concen t ra t i on dur i ng a 
sediment transfer. After transfer of the sol i d s  I s  comp l e ted , the 
system Is l i ned up to f l us h  the l i ne s  from the source tank to the SRST 
wi th Oecon Processed Hater. F i na l l y ,  the connection at the transfer 
pump I s  l i ned up to backf l u sh the remaining sections back I nto the 
source tank. Upon comp l e t ion of normal transfer ope r a t i ons for each 
source tank , the hoses are dra i ned and d i s connected as necessary to 
a l ign the f l owpath for the next source of sedimen t .  

The sedimentation process starts a s  the liqu i d/sol i d s  s l urry I s  pumped 
I n to the SRST <HOS-T- l A  or B> . The solids wourd eventu a l l y  s e t t l e  to 
the bottom of the tank, but l aboratory studies show t h a t  the s e tt ling 
rate I s  great l y  accel erated us i ng f l oc c u l ating agen t s , w h i c h  cause any 
suspended material to aggregate I nto a flocculent mas s .  As a resu l t ,  
the capab i l ity to add floccu l a t i ng agents to the SRSTs I s  prov i ded by 
the Chemical Add i t ion subsystem . .  

The s l urry I s  transferred I n to the tank through the 1 - 1 /2" I n l et 
conne c t i on I nstal l ed I n  the mod i f i ed manway cover. The tank I s  f i l l ed 
to a l evel  approx i ma t e l y  s i x  feet below the manway cover ,  correspon d i n g  
t o  approxima te l y  2400 gal lon s .  F i l ling above that l evel  may I n terfere 
wi th the operation of the tank washer nozzle. The sediment 
concentra t i on wi l l  be measured us i ng the transfer header mass flow 
f l owmeter and pH wi l l  be measured using e x i s t i ng p l an t  method s .  

Fol low i ng the I n i tial SRST f i l l ,  the sed i ment s l urry I s  pumped through 
the rec i rc u l a t ion pip i ng a sufficient number of t i mes < three tank 
volumes> to assure proper mix i ng and homogeneity. The exis t i ng rec l r c  
l i ne sample connec tion point wi l l  b e  <V-24, V-8 1 >  mod i fied to a l low 
sampling outside the spent res i n  transfer pump room <AXOIO> to determi ne 
comp l i ance wi th 1 0CFR61. Upon compl etion of s l urry rec i r c u l a tion , the 
chemi c a l  conditioners are added through a hose t i e - I n  to the sed i ment 
fi l l  line which penetrates the tank manway cover. 

The amount of chem i c a l s w h i c h  are added I s  a d i rect funct ion of the 
amount of sed i ment I n  the tank and the pH of the m i xture . The 
recommended proportions by we i g h t  to dry sol i ds I n  the s l urry are 2t for 
ferr i c  s u l fate and 3t l i me . The chem i c a l s are pumped to the appropriate \ 
SRST whi l e  the SRST m i xe r  rema i ns running to a i d  I n  m i xing the chem i ca l s .  

Fol lowing chemi c a l  add i t ion and term i nat ion of m i xer operation,  the 
sediment s l urry Is a l l owed to sett l e  before commenc i ng decant 
operations. The decanting process begins w i th lowe r i ng the solids l ev e l  
detector Into the tank. The decant hose. which also has an associated 
solids concent•atlon �eto t01. is then lowered into the tan� t� 1 
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preprogrammed concentration of suspended sol i d s .  Based on the prem i se 
that sediment sol i d  par t i c l es are denser than the supernatant l i qui d ,  
the decant hose sol i d s  concentration detector w i l l  be set to a lower 
concentration than that found at the sol i d / l i q u i d  i n terface . T h i s  
assures that the decant hose suction l evel I s  above t h e  sol i d - l i qu i d  
Interfac e ,  thus m i n i m i z i ng sol i ds p i ckup I n  the decanted supernate. 

The supernate I s  drawn I nto 'he 1 "  d i 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 I s  pumped a t  a rate of approx imately 1 5  gpm through the 
decant f i l ter s k i d  wh i c h  I nc l udes two backf l ushab l e  ft l ters I n  paral l e l , 
that are desi gned to remove a l l  par t i c l es l arger than approx imate l y  20 
m i cron s .  After f i l tration , the l i qu i d  I s  transferred to the Neutra l i zer 
Tanks and processed through the SDS . As an op t i on ,  supernate from the 

I processed s l udge can be transferred d i re c t l y  to the reactor bu i l d i ng 
basement wi thout bei ng he l d  up In the neutra l i zer tanks. 

Upon comp l e t ion of the above decant proces s ,  a volume of concentrated 
sed iment w i l l  rema i n  I n  the bottom of the SRST. Unprocessed s l urry from 
add i t i onal  sources can be transferred to the SRSTs and f i l l ed up to the 
2400 g a l . l eve l , a g i tated as necessary, cond i t i oned w i th chem i ca l s ,  and 
the decant process repeated. Th i s  procedure may be repeated as 
necessary unt i l the desi red qua n t i ty of concentrated s e d i ment I s  
obtai ned. I n  add i t i on , further decant opera t i ons genera l l y resul t I n  
more h i gh l y  concentrated sed i ment s l ur r i es. Thu s ,  sol i ds quant i ty and 
s l urry concen tra t i on can be control l ed w i th i n  a n  acceptab l e  range for 
sol i d i f i ca t ion and s h i pment .  

Fol lowi ng decant operat lon< s > .  the concentrated sediment s l urry must be 
pumped out of the SRST < s >  by the Sol i d s  Hand l i ng Pump< s > .  through the 
mod i f i ed lower nozz l e s  and d i s charge p i p i n g .  However , before the pumps 
are starte d ,  the tank d i scharge <pump suc t i on> l i nes w i l l  be f l ushed or 
backbumped I n  the tank bottom to d i s lodge any packed s e d i ment w h i c h  may 
b l ock the f l ow .  These pumps have a rated capac i ty o f  7 5  gpm 
< correspond i ng to 7 fps I n  a 2 l n .  d i ameter p i pe >  w i t h  75 p s i  total 
developed head. < Re f .  7 >  

The Sol i d s  Hand l i ng Pumps transport concent�ated sed i ment from the 
SRSTs , through e x i s t i ng pump suction p i p i ng and new f l e x i b l e  hos e ,  to 
the e x i s t i ng pump d i scharge p i p i ng .  Once I n  the ex i s t i ng d i scharge 
p i p i ng ,  the s l urry passes through a mass f l owmeter wh i ch prov i des 
I n d i cation of total mass f l ow w h i c h  I s  useful I n  load i ng the s h i pp i ng 
con t a i ners . Downstream of t h i s  mass f l owmeter I s  a branch connect ion 
for the e x i s t i ng system r e c i r c u l a t ion header , l ea d i n g  to each of the 
SRSTs . Upon term i n a t i on of s h i pp i ng conta i ner load i ng opera t i ons < a  
batch proce s s > .  the excess sed i ment s l urry can b e  rec i rcul ated back to 
the appropr i a te SRST, thus precluding the format ion of l i nes f i l l ed w1th 
stagnant sediment s l urry. Stagnation I s  unde s i rabl e  due to pos s i b l e  
bui l dup l ea d i n g  to flow b l ockage a s  wel l  a s  caus i ng l oc a l i zed h i gh 
rad i a t i on areas . 
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2 . 3  Sys tem Des c r ipt ion 

The Sediment Transfer System, Proces s i n g  System, Chem i ca l  Add i t i on ,  and 
Decant Subsystems comp r i s e  the sediment removal program. The sed i ment 
removal program Is desi gned to remove radioac t i ve sediment and l i qu i d  
from various tanks , sumps , and the reactor bui l d i ng basement f l oor. 
Impl ementation of these systems wi l l  requ i re mod i f i cations to e x i s t i ng 
p l an t  systems as we l l  as the I ns ta l l a t i on of new components wh i ch 
Interface w i th e x i s t i ng p l an t  systems . The separate systems compr i s i ng 
the total program are descri bed as fol l ows : 

2. 3 . 1  Sediment Transfer Sys tem 

Mod i fi c a t i on must be performed on the e x i s t i ng AFHB tanks to 
a l low for sediment removal.  <Ref.  1 6 >  The potent i a l  sed i ment 
source tanks are l i sted below: 

• Reactor Coolant B l eed Tanks 

HOL-T- l A  
WOL-T-18 
HOL-T-IC 

• Aux i l i ary Bu i l d i ng Sump Tank 

HOL-T-S 

• Neutra l i zer Tanks 

HOL-T-8A 
WOL-T-88 

• Make-Up Tank 

MU-T-1 

• M i sc e l l aneous Haste Hold-Up Tank 

HOL-T-2 

• Concentrated Haste Storage Tank 

HOS-T-2 

Temporary repl acement manway covers wh i ch a l l ow for 
Insta l l at i on of tank washers ,  suc t i on l i ne s ,  and l eve l 
dete c t i on Ins trumentat ion wi l l  be fab r i cated and Insta l l ed on 
these tanks for Sediment Transfer Opera t:on s .  

S i m i l ar l y ,  to a l low for sedi ment transfer to the Spent Res i n  
Storage Tank. temporary rep lacement manway covers < Re f. 
Figure 4) �Ill be fabricated to al l ow for sediment f i l l . 
chemlc,11 addition. Jec.1ntln11. oumP di<;chMqe r�Ji�f • •• , 1'1 � 
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b l owdown , f l ush i ng of tank I nterna l s ,  and sediment l ev e l  
< concentra t i on >  detectors. A typ i c a l  SRST I s  shown I n  
F i gure 3, w i th or i g i na l  speci f i c a t i ons l i sted I n  Tab l e  2. The 
SRST ' s  have been downgraded for the sediment transfer and 
proces s i ng operations to ANSI/API Std.  650, 7th Ed-1 980. 

To transport sediment from these sources to the proce s s i ng 
system, a s l u i c i ng or pump i ng method Is requ i re d .  Sed iment 
s l ur r i es w i t h  sol i d s  concentrat i ons I n  the range of 1 to 5 
we i gh t  percent w i l l  be p�mped to the SRSTs by a new Sed i ment 
Transfer Pump < STS-P- 1 >. The Sed i ment Transfer Pump, wh i ch 
wi l l  be loca ted on the 280'-6" e l evation of the Aux i l i a ry 
Bu i l d i ng ,  I s  a commerc i a l l y  ava i l a b l e  progress i ve cav i ty pump 
capable of hand l i ng the TMI-2 sed i men t .  Transfer pump 
spec i f i c a t i ons are l i sted I n  Tab l e  3. 

The e x i s t i ng p l ant design for d e l iver i ng res i n s  to the SRSTs 
I s  v i a  the I n- p l a n t  spent res i n  s l u i c e  l i nes . These l i nes are 
phys i c a l l y  located too h i gh I n  the Aux i l i ary Bu i l d i ng to 
effi c i en t l y  transport a concentrated s l urry. Add i t i ona l l y ,  
these p i pe l i nes do not serve a l l  the sediment sources be i ng 
removed dur i ng the Sediment Removal Program. Hence, f l e x i b l e  
hoses wi l l  be used to transfer sed i ment from various source 
tank s ,  sump and reactor bui l d i ng basement f l oor to the SRSTs. 

These f l e� l b l e  rei nforced hoses are equipped w i th two-way 
shut-off coup l i ng s ,  wh i c h  are used to transfer the s l urry 
between hard p i pe portions a t  the Sediment Transfer Pump and 
each tank connec t i on. 

The Sediment Transfer System wi l l  be capable of ma i n ta i n i ng 
suff i c i en t  f l ow rates to prevent settl i ng of the sed iment 
dur i ng transfer. The l ayout for the transfer system I s  shown 
I n  F i gure 1 .  

Add i t iona l l y ,  the Reac tor Bui l d i ng basement f l oor s e d i ment 
wi l l  be col l ected by u s i ng a remote l y  operated robot wi th 
attached wet vacuum system or other col l e c t i ng dev i ce and 
d i s charged to the Reac tor Bu i l d i ng Sediment Transfer Sk i d  
located on the Reactor Bu i l d i ng 305'-0" e l evat i on .  Sed iment 
wi l l  then be pumped from t h i s  s k i d  through f l ex i b l e  hose to a 
contai nment penetration and d i scharged d i re c t l y  to the SRST s .  

Sediment w i l l  b e  pumped from the Reactor Bu i l d i ng Sump, 
u t i l i z i ng the e x i s t i ng sump pumps <WDL-P-2A&B> . through 
ex i s t i ng p i p i n g ,  and d i scharged d i rect l y  to the Aux i l i a ry 
Bui l d i ng Sump Tank , thenceforth to the SRST v i a  the Sed iment 
Transfer System. In the event of a reactor bu i l d i ng sump pump 
fa i l ure , removal  of sediment from the sump wi l l  be performed 
by lowe r i ng a f l ex i ble hose through a basement floor drain to 
acce ss the sump. 

- 13 -
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FIGURE 3 
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Ident i f i ca t ion 

Manufacturer 

Capaci ty ,  g a l lons 

Capac i ty ,  cub i c  f t .  

I n s ta l l a t i on 

Ou t s i de d i ameter & l ength 

She l l  material 

She l l t h i cknes s .  l n. 

D e s i g n  temperature, "F 

Des i gn pressure , p s l g  

Corro s i on a l l owance , l n .  

Des i gn Code 

Code Stamp required 

C l as s i fi cation 

Code 

Qua l i ty Control 

S e i s m i c  

C l ean l i ness 

4340-3233-85-0088 

TABLE 2 

SPENT RESIN STORAGE TANKS 

HDS-T- l A ,  HDS-T- 1 8  

Ri chmond Engi neer i ng Co. , I nc .  

3 , 861 /Tank <2400/Tank Norma l Leve l >  

516/Tank (321 /Tank Normal leve l > 

Vertical  

7 ' 0";  1 5'-10 3/8" 

SA-240 , 304 SIS 

3/8 

1 50 <Amb i en t >  

2 0  <Atmospher i c >  

0 

1 968 ASHE Cod e ,  Sec. I I I ,  
C l a s s  "C" 

Yes 

N-3 

3 

D 

(ANSI/API Std . 650, 
7 t h .  Ed - 1 980> 

Note: The or i g i na l  spec i f i ca t i on s  for the SRST < s >  l i sted In th i s  tabl e  have been 
downgraded for the sed i ment transfer and proces s i ng system as I nd i cated I n  
parentheses . 

- i 5 - •)158? 
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FIGURE 4 
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2 . 3 . 2  Sediment Processing System 

4340-3233-85-0088 

To maintain a homogenous s l urry mixture I n  the SRSTs during 
sampling and chemical addition , the l ower noz z l e  on each SRST 
wi l l  be modified to a ccommodate the addition of a bottom 
entry, dual prope l l e r  e l ectric mixer ,  which projects upward 
I nto the tank and agitates I ts contents . Each existing 2 I nc h  
diameter discharge line wi l l  be relocated so that I ts 
connection Is on the side of the nozz l e .  < Re f .  Figure S>  

Once a l l  the sediment has been d e l ivered t� the SRSTs. it Is 
processed I nto a concentrated form suitab l e  for solidification 
In a solids shipping containe r .  For sol idification , the 
optimum solids concentration Is In the range of 20 to 40 
weight percent . This concentrated sediment s l urry wi l l  be 
transported from the SRSTs to a solidification system. The 
f1nal weight percent of this s l urry wi l l  be determined by the 
waste c l assification and a l lowed curie content (nCI /gm> of the 
final waste fcrm. 

The existing Spent Resin Transfer Pump Is a centrlfJgal type 
pump, which I s  not suitab l e  for transporting a concentrated 
s l urry mixtur e .  Therefore . the existing SRST discharge piping 
wi l l  be mo� l f l ed to provide for the addition of two redundant 
Solids Handling Pumps <WDS-FP-2A&B> which discharge to either 
the SRST recircul ation header for mixing and samp l ing or a 
waste shipping containe r .  These pumps are positive 
displ acement progressive cavity type, capab l e  of 

transporting s l urries with a wide range of solids 
concentrations . <Pump detai l s  are listed I n  Tab l e  3) . 
Additional discharge piping modifications wi l l  be performed to 
provide for processed water reverse f l ow or backbump l ng of the 
SRST bottom nozzles and discharge piping . 

2 . 3 . 2 . 1  Chemica l Addition 

Sediment concentration I s  achieved through solids settling I n  
the SRST fol l owed by dewatering or decanting operation- . A 
Chemica l Addition Skid wi l l  be located on the 280'-6" 
e l evation of the Auxiliary Buil ding and wi l l  add chemical 
conditioners to the SRSTs to accelerate the sediment settling 
rate. The skid consists of two 60 gal lon open tanks <one 
each for ferric su l fate - Fe2 <S04> 3 and l ime Ca<OH> 2 
sol utions >. mixer I n  each tank, one rotary f l exible - liner type 
positive displ acement pump, a l ong with as�oc l ated piping ,  
v a l ves, and l oc a l  contro l s .  The skid I s  portab l e ,  does not 
tie I n  permanent l y  to any e xisting p l ant system, and wi l l  not 
handle radioactive materia l .  

- 17 - 015iiP 



Pump Details 

Identification 

Manufacturer 

Model No. 

Type 

Rated speed , rpm 

Rated capacity, gpm 

Rated total developed 
head , feet water 

Shaft seal 

Lubricant 

Motor Details 

Manufacturer 

Type 

Enclosure 

Rated horsepower , hp 

Speed , rpm 

Insul a tion c l ass 

Serv1ce 

Service fac tor 

Lubricant/coolant 

Power requirements 

TABLE 3 

Sediment Transfer Pump 

STS-P-1 

Robbins & ,.lyers 
< Moyno Pump Division> 

Centeno i a 1 L l  ne 
2EOFS1-SSQ-DAA 

2-stage, horizon tal , 
progressive cavity 

282 

50 

173 

Doub l e  mechanical 

Hater 

Reliance 

Induc tion 

TEFC 

7 . 5  

1 800 

B 

Continuous duty 

1 . 1 5  

Grease . air 

460v , 3 phase. 60 Hz 

- 0 -
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Sol ids Hand l ing Pumps 

�iDS-FP-2A&B 

Robb i ns & Myers 
<Moyno Pump Division> 

Centennial Line 
2FOGS1 -SSQ-DAA 

2-stage, horizon tal . 
progressive cavity 

230 

75 

173 

Doub l e  mechanical  

Hater 

Reliance 

Induction 

TEFC 

7 . 5  

900 

B 

Continuous duty 

1 . 1 5  

Grease . air 

460V . 3 phase. 60 Hz 

015o0 
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2 . 3 . 2 . 2  Decant Operat i ons 

The Decant System Is des i g ned to decant the supernatant l i qu i d  
from the concentrated sediment I n  the SRSTs. pump the l i qu i d  
to a f i l ter s�l d ,  and from there to a neutr a l izer tank. As a n  
opt i on ,  supernate from t h e  processed sludge can b e  transferred 
d i re c t l y  back to the reactor bu i l d i ng basement w i thout b e i ng 
he l d  up In the neutra l i zer tanks. The f i l te r  s k i d  used In the 
decant operations Is the same f i l ter system used for r i nse and 
e l u t i on of makeup and pur i f i ca t i on demlnerallzer r es i n s .  <Ref . 
27> U l t i mately,  t h i s  water w i l l  be transferred to the 
Submerged Deml neral lzer System for process i ng .  The l i qu i d  
from e i ther SRST I s  removed by loweri ng a decant hose I nto the 
tank t hrough I ts manway ope n i n g .  A motor ized hose reel w i l l  
be used to l ower t h i s hose to a l ev e l  determined by the 
suspended sol i ds detectors. The ex i s t i ng Spent Res i n  Transfer 
Pump <HDS-P-1 >  del i vers the decanted l i qui d  to the f i l ter 
sk i d ,  and then to e i ther of the Neutral i zer Tanks 
<HDL-T-8A&B>, a t  a f l owrate of 1 5  gpm. From these tanks, the 
decant Is f i n a l l y  del i vered to the SDS by a Neutral i zer Tank 
Pump< s >  <HDL-P-8A&B> at approx i mately 5 - 1 5  gpm u t i l i z i ng 
standard opera t i ng procedures. As prev ious l y  menti oned, 
decant from reactor bu i l d i ng processed s l udge can be 
transferred from a SRST d i re c t l y  back to the reactor bu i l d i ng 
basement wi thout b e i n g  staged In the ne�cra l l zer tanks.  

2 . 3 . 2 . 3  F l u s h  Operations 

Decon Processed Hater <DPH> wi l l  be used to f l ush the Sediment 
Transfer Pump and l i nes ,  source tanks , SRST bottom nozz l e ,  
d i scharge l i nes and Sol i d s  Hand l i ng Pump s .  Ex i s t i ng pumps 
<DPH-P-lA&B> w i l l  prov i d e  f l u s h  water through hose conne c t i ons 
at the Sediment Transfer Pump and at each source tank. 
Post-se d i ment transfer f l ush can be performed from these 
connections In forward and backflush flowpaths. In add i t i on ,  
DPH w i l l  be supp l i e d  for backbump l ng the SRST bottom nozzl e  
area as we l l  as for forward and backfl ush l n g  capabi l i t i e s  of 
the d i scharge l i nes and sol i d s  hand l i ng pumps .  Th i s  w i l l  
m i n i mize any re s i dual bu i l dup and poten t i a l  hot s po t s .  

Ex i s t i ng h i gh pressure pos i t i ve d l sp1�cement pumps 
<El l l ott/NLB> I n  the Temporary Decon Water System prov i de 
approved decon water to a NLB 3-D nozzl e  mounted In the 
temporary repl acement manway cover on each source tank and 
SRST washers . The nozzl e  arms rotate I n  a ver t i cal  p l ane and 
d r i ve the body of the nozzl e  In a horizontal p l ane , thus 
prov i d i ng a 360 degree spher i ca l  spray pattern.  The source 
tank nozzl e  can be pos i t i oned to sweep sol l�s to the vacuum 
head for p i ckup and for tank wa l l  washdown . Whereas the SRST 
nozz l e  prov i des for tank Internal washdown and water add i t ion 
for poss i b l e  d i l u t i on of sed i ment s l u r r i e s. 
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3 . 0  RADIOLOGICAL CONSIDERATIONS 

3 . 1  ALARA Considerations 

4340-3233-85-0088 

A l l personnel performing work within the bounds of this evaluation wi l l  
u ti l ize every means avai l a b l e  to maintain their exposures to radiation 
as low as reasonab l y  achieva b l e  <ALARA > . Radiol ogical Contro l s  
personnel wi l l  monitor work areas as required and provide dose rate 
I n formation to aid I ndividuals In performance of their tasks In so far 
as radiological work practices are concerned. 

E x tensive p l anning of tasks to be conducted I n  radiat1on areas and 
training of personnel  wi l l  be used to reduce the time necessary to 
comp l ete tasks . The use of mockups for training and proof-of-princip l e  
testing I s  p l anned. Higher radiation areas wi l l  be I dentified to 
personnel and shielded where practic a l . Hark wi l l  be structured to 
avoid those areas to the e x tent possib l e .  

Based on the p l anned sediment transfer and processing a c tivities and the 
current Reactor Buil ding and AFHB dose rates which are not expected to 
change significant l y ,  I t  Is estimated that 30 manrem wi l l  be expended 
for the assembl y  and I nsta l l ation of equipme n t ,  shie l ding , 
modifications , hose routing and operational testing. The actual  manrem 
ex penditure for the opera tion of the sediment transfer and processing 
system shou l d  be a frac tion of the above < approx . 5 manrem> considering 
that access areas and transfer lines wi l l  be shl e l ded·to significantly 
reduce dose rates. 

3 . 2  Existing Contamination I n  Harking Access Areas 

Harker accesslbl l l:y for the removal of sediment from sumps and tanks 
wi l l  be required 1 •• the fol l owing cubic l es :  

Axo;�J- Reactor Coolant Bl eed Tank A 
AX020- Reactor Cool ant Bl eed Tanks B & C 
AX012- Auxiliary Buil ding Sump and Sump Tank 
FH009- Neutralizer Tanks 
AX 1 1 6- Makeup Tank 
AX1 3 1 - Misc e l l aneous Haste Holdup Tank 
AX218- Concentrated Haste S torage Tank 
AX501 /502- Reac tor Buil ding Spray Vau l ts 
AX503/ 504- Decay Heat Removal Vau l ts 

Each AFHB cubic l e  wi l l  be decontaminated to remove contamination hot 
spots , to minimize the need for respirators and to reduce general area 
dose rates as specified I n  the Phase III endpoint criteria <Re f .  1 9> .  
Respirators may still  be necessary for tank sediment removal operations 
due to the potential for I nduced airborne radioactivity caused by 
spraying and mix i ng operations. Any respi ra tor requirements wi l l  be 
stipulated by Radiol ogical Engineering. The temporary manway covers are 
designed to seal and secure each tank to minimize the possibil ity of 
airborne leakage In addition. the SRST manways �111 be fitted witn a 
vented ple·'qlas� bo· €'nclosut.? to fultht>,. minimize the ootential f_.,, 
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airborne release. Auxi l iary buil ding airborne activity wi l l  be 
continuous l y  monitored by existing air monitoring systems . 

3 . 3  Radiation Monitoring 

Porta b l e  radiation monitors wi l l  be used I n  detecting radiation l eve l s  
I n  the Spent Resin Storage Tank cubic l es ,  I n  general work areas and I n  
areas near the transfer manifold and associated hose. The monitors wi l l  
be located near potential sources of radiation and I n  areas where a 
buildup of radioactive material may resu l t  I n  exces sive l y  high radiation 
l eve l s .  Airborne monitoring requirements wi l l  be determined by 
Radiological Engineering .  

3 . 4  Shiel ding and Access Control 

The primary objective of shiel ding design and access control I s  to 
protect operating personnel and p l ant personne l from radiation sources 
I n  the Auxiliary Bui l di n g ,  I nc l uding the sediment transfer heade r ,  
transfer pump s ,  Spent Resin Storage Tanks and the concentrated s l urry 
transfer hose . Corridors wi l l  be shielded to maintain dose rates at < 
2 . 5  mrem/hr during normal sediment transfer operations . 

-

Shiel ding design In the Auxiliary Buil ding I s  based on the shielding of 
process equipment , resin tanks and the transfer of spent resins and 
sol idified waste. The transfer and processing system design 
I n corporates provisions to pre c l ude the formation of stagnant sediment 
s l urry zon e s ,  which I nclude I nterconnected f l owpaths and use of 
f l ushwater .  Therefore , loca lized piping hot spots will be minimize d .  
The concrete wal l s  o f  the SRST cubic l es were originally designed to 
a l low a maximum of 2 . 5  mrem/hr I n  adjacent areas whi l e  processing spent 
resins.  Design radioactivity l ev e l s  are based upon 1� l eakage of 
fission products from the fuel rods . Since the total activity I n  the 
sediment to be processed Is le ss than the design case , radiation l ev e l s  
I n  adjacent areas due to sediment contained I n  the tanks I s  not expected 

to be greater than 2 . 5  mR/ h r .  Ca l cu l ations made using the I SOSHLD 
computer code confirm the dose rates to be much l ess than 0 . 0 1  mR/hr . 

The bottoms of the SRSTs may be shielded I nside their respective cubic l e  
CAX008 , AX009) to a l low for maintenance of the mi xers . Shielding shou l d  
consist of l ead b l ankets or l ead sheets and cover the lower nozzl e and 
discharge piping .  The amount of shielding required shou l d  be minor 
since the tank wi l l  be empty and f l ushed I f  necessary to reduce the dose 
rate prior to performing any maintenance I nside the cubic l e .  

The sediment transfer manifo l d  and hoses will be shie l ded to maintain 
general area radiation leve l s  at or b e l ow 2 . 5  mR/hr during normal 
transfer operations . The hose from AFHB sediment sources to the SRST 
should result I n  about 54 mR/hr < unshie l ded> at a one-foot distance with 
51 by weight sediment In the l ine . The proposed shie l ding < l ead bricks> 
wi l l  reduce that to i 2.5 mR/hr . 
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Hoses from the SRST to the sol i d i f i ca t ion feed s ta t i on . howeve r ,  w i l l  
resu l t  I n  up to 2 R/hr a t  one foot. The transfer pump s k i d  wi l l  be 
s h i e l ded to ma· l n t a l n  workstation radi a ti on l eve l s  a t  or below 2 . 5  
mR/hr. Process f l ow val ves w h i c h  require operat i on wi l l  be located 
behind s h i e l d i ng and prov i ded w i th reach rods or remote operators .  The 
hoses from the chemi cal  add i t i on s k i d  wi l l  not be s h i e l ded s i nce no 
radioac t i v i ty w i l l  be I n  these l i nes . 

The d i s charge transfer hose from the reactor bui l d i ng basement sed i me n t  
removal s k i d  wi l l  b e  routed o n  t h e  305 ft e l evat i on to a des i gnated 
reactor bu i l d i ng penetra t i on for transfer to the SRST. The hose from 
the reactor b u i l d i ng basement to the SRST shou l d  res u l t I n  about 200 
mr/hr <uns h i e l ded> at a one-foot d i s tance w i th St sed i me n t  I n  the l i ne .  
The transfer hose wi l l  be s h i e l ded to reduce hot spots and to m i n i mi z e  
any con t r i b u t i on to general area dose. S h i e l d i ng design and des i red 
dose reduction w i l l  be determined by Radi ol og i c a l  Engineer i n g .  

4 . 0  SAFETY 

To accomp l i sh sed i ment transfer and proces s i ng tasks safely and effec t i ve l y ,  
process pathways have been chosen w h i c h  m i n i m i ze Impact o n  other p l an t  
operat ions . Th i s  section describes a l l  of the parameters and postulated 
acc i dent scenarios wh i c h  have been accounted for i n  the destgn of the system. 

4 . 1  I nterfaces w i t h  Ex i s t i ng ·Pipi ng 

To I ncorporate the system hardware I nto the process there are several 
t i e- I n  poi nt s  at w h i c h  new p i p i ng w i l l  be connected to e x i s t i ng p l a n t  
systems . The Sediment Transfer and Proce s s i ng System I nterface w i th the 
fol l owing temporary and permanent p l an t  systems: 

1 .  Haste D i sposal L i q u i d  <HDL> System 

The sediment removal connec t i ons to the HOL System are v i a  
temporary repl acement manway covers for the source tanks 
<Neutra l i zer , M i s ce l l aneous Haste Hold-Up , Contami nated Dra i n ,  
Aux i l i ary Bu i l d i ng Sump , and Reactor Cool an t  Bleed Hold-Up Tank s > . 
and by lower i ng a vacuum wand I nto the Aux i l i a ry Bu i l d i ng Sump . 
The eff l uent from decant operat i ons passes through the HOL System 
<N�utra l l ze r  Tanks> and u l t i ma t e l y  to the Submerged Demlnera l l zer 
System. Hhereas . dur i ng transfer d i rec t l y  back to the reactor 
bu i l d i ng basement ,  the effluent from decant does not pass through 
the HOL system. The sed i ment transfer system does not d i re c t l y  
I n teract wi th t h e  SOS, a n d  t i e s  I n  onl y  v i a  t h e  W O L  system. 

2 .  Haste D i sposal Sol i d  <HOS> System 

The sediment removal connec t i ons to the HOS System are v i a  
temporary repl acement manway covers for the source tank 
<Concentrated Has te Storage Tank> and for the proces s i ng tanks 
<Spent Res i n  Storage Tan�s>. In add i t ion, the WDS System p i ping 
has been modified as described earlier. fhe connEction rli�h 
e•lstlnq plant ploing can be seen on the svstem drawing. 
:E-3233-1035. \qer. :ll 
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3 .  Temporary Oecon Hater <TOH> System 
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The TOH System I nvolves use of the National Liquid B l asting < NLB> 
Pump to supply the SRST and sediment source tank washers. The 
E l liott Speedb l ast Haterblaster High Pressure < E l liott # 2 >  Pump 
a l so uses TOH for sediment source tank washers. 

4. Oecon Process Hater <OPH> System 

The DPH System I nvolves use of the existing pumps to suppl y  f l ush 
and backbump water for the sediment source tanks , SRSTs , Decant 
Fil ter Skid , Reactor Bui l ding Sediment Transfer Skid , and 
associated lines. 

5 .  Demineral ized Hater <DH> System 

Deminera lized water Is mixed with the chemicals used for 
f l occu l a tion I n  the SRSTs, a l though there I s  no hardplped 
connec tion between the Chem i c a l  Addi tion Sk i d  and the OH System. 
The chemical mixing operation u ti l izes two < 2 >  sixty g a l lon tanks 
and a minimal quan t i ty of demineralized water wi l l  be required . 

6. Instrument Air < IA >  System 

Instrument air Is used for ac tuators on automatic val ves I n  the 
Sediment Transfer and Processing System. 

7. Misc e l l aneous Systems 

The sediment removal connec tions to the Make-Up Tank are via a 
temporary repl acement manway cover .  The Reactor Building Sump 
sediment wi l l  be removed through use of the existing sump pumps and 
piping. 

The entire system of new process hardware wi l l  be Isol ated from the rest 
of the p l an t  systems by doubl e  barrier I so l ation except I n  two cases . 
These two cases are temporary decon water < TOW> suppl y  to tank and sump 
washers and I nstrument air < I A >  supply to SRST mi xer l ubricators. In 
order for the TOW system to become contaminated, sediment wou l d  have to 
rise above I ts normal l eve l , <or a l arm point>  enter the washer nozz l e ,  
travel up the washer shaft,  back through the supply l ine , and u p  to 305 '  
e l evation to the source pump. < I n  the case of SRST washers, additional 
Isolating v a l ves must be bypasse d > . In order for the lA system to 
become cont�ml nated , sediment wou l d  have to l eak through the mixer 
doub l e  mechanical sea l s ,  travel out tl•e 11s• openings . back through the 
l ubrica tors and suppl y  lines , and bypass the spring l oaded regu l a tors . 
The probabi l i ty of occurrence for each of these events Is considered 
remote . I n  addi tion , the driving heads are not considered to be 
sufficient for reverse f l ow .  Thus, sing l e  barrier Iso l a tion I n  thesP 
cases Is considered adequate.  

Testing t o  the !<tent oractical prior t o  system operation will dete(mlne 
t�e integrity of tnese oarrler� or the need to provide additional 
isoldtion. 
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A l l  process flow l ines wi l l  be hydrostatic a l l y  tested I n  accordance w i th 
ANSI B31 . 1  in order to guard against l i ne brea�s. va l ve ,  pump and f l ange 
l ea�s .  

Hydro s ta t i c  test i ng wi l l  be performed using DPH prior to any sediment 
hand l i ng operations.  Deminera l i zed water wi l l  be used I n  the chemical 
add i t i on lines. 

4 . 2  Cr i ti c a l ity 

Cri t i ca l ity wi l l  not occur during sediment processing opera t i on s  
assuming that t h e  fuel es timates for the Reactor Bui l ding Sump, Reactor 
Bu i l ding Basement Sediment ,  Aux i l i ary Bui l d i ng Sump Tan� . and Sump 
represent a worse case fuel quant i ty scena r i o  for a l l  AFHB and reactor 
bu i l ding sed i ment sources being processed . 

The cr i t i ca l  mass of UOz with three wtl u235 and 0 . 4  Inch maximum 
pe l l e t  d i ameter I n  unborated water I s  93 Kg <Ref. 1 8 > . To ensure that 
no c r i ticality wou l d  occur. a conservative l i m i t  was established I n  
which the minimum c r i tical mass Is con s i dered to be 7Sl of 93 K g .  Thu s , 
the conservative critical mas s  I s  approxima te l y  70 Kg . The amount of 
fuel present I n  the Auxi l i ary Bu i l ding Sump and Sump Tan� was c a l c u l ated 
based on the sediment sam p l e  anal ysis performed by Babcock and H l l cox 
<Ref. 1 5 > .  The mass of U02 c a l c u l ated to be- I n  the sump and sump tan� 
I s  1 . 20 �g and 0 . 1 32 5  �g. respective l y .  Consequent l y ,  I t  I s  conc l uded 
that an I nsufficient amount of fuel Is contained I n  the Aux i l i ary Sump 
and Sump Tank to achieve a c r i tical mass . 

Simi l a r l y ,  the Reactor Bu i l d i ng Sump c r i t i ca l i ty eva l ua t i on report 
con c l udes that fuel present cou l d  vary between 2 kg to less than 20 kg 
I n  the basement , which I s  a n  I nsufficient amount of fuel to a c h i eve a 
c r i t i ca l  mass <Ref.  24). Therefore, based on the above fuel e s t i ma te s .  
comb i ning sediment from these sources wou l d  not con s t i tute a sufficient 
quantity of fuel capab l e  of a c h i eving a c r i t i ca l  mas s . Add i t i on a l l y ,  
the SRST capa c i ty <3861 ga l l on s >  wou l d  pro h i b i t  the combin i ng o f  a l l the 
sediment from these var i ous source s .  

4 . 3  Inadvertent Liquid Release I n  the Auxi l i ary Buildi ng or Reactor Bu i l d i ng 

Inadvertent r e l eases of liquid from the sediment transfer or processing 
equipment cou l d  resu l t  from va l ve misalignment , hose rupture . or tan� 
overflow. Any l eakage dur i ng transfer of the Reactor Bu i l d i ng basement 
l i quid/sediment onto the 305' e l evat i on of the Reactor Bui l d i ng wou l d  
simp l y  d ra i n  bac� to the basement f l oor and wou l d  rema i n  wi thin the 
bui l d i ng .  Personnel exposure wou l d  be minim i zed since Reactor Bu i l d i ng 
access I s  contro l l e d .  No I nadvertent environmental r e l ease of t h i s  
water wou l d  occur.  Inadvertent rel ease scenarios I n  the Auxiliary 
Bu i l d i ng were contempl ated without a l l owance for I ni t i a l  detec tion . The 
scenarios and their consequences are described I n  the sections that 
fo l l o w .  
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4 . 3 . 1  Spent Resin Storage Tank Overflow 
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The overfill of the SRST has been considered I n  the event of a 
postu l a ted I nstrument failure and/or an operational error . 
Liquid l evels I n  the SRST are continuously monitored by 
au tomatic sonic l evel  detectors. As a resu l t  of overfi l l ,  
liquid/sediment would fill the SRST and overflow through the 
existing 2" overflow l ine, to a f l oor drain which drains to 
the Auxiliary Building sump . Other tank exit pathways wi l l  be 
Isol ated during a l l  sediment transfer operations.  Since the 
overflow l ine ends one I nch above the funnel shaped f l oor 
drain , a minor amount of slurry may spill onto the cubic l e  
f l oor < AX008 o r  AX009> . 

Radiation detectors located on these overfill l ines, or at the 
floor drain, wi l l  sense this I ncrease I n  radiation and 
a c tivate an a l arm loca ted near the transfer pump skid. 
Additionall y ,  any I nc rease I n  the ABS level caused by an 
overflow wou l d  be detected at the radwaste panel digital 
vol tmeter readout ,  which wi l l  be monitored during sediment 
transfer operations . No I nadvertent rel ease to the 
environment would occur and personnel exposure wou l d  be 
negl igib l e  since the ABS Is I n  a locked , high radiation area 
and the SRST cubicles <AXOOB and AX009 > wil l  have l imited 
access dependant on discharge dose ra tes during process 
operations. 

4 . 3 . 2  Hose and V a l ve Leaks 

Hose and/or valve l eaks are possible I n  areas where process 
piping and hoses are routed . Various cubicles which are 
susceptible to l eakage are listed I n  Section 3 . 2 .  
Additiona l l y ,  l eakage cou l d  occur from hoses routed I n  
corridors on a l l  e l eva tions of the AFHB. However, I n  each of 
these areas f l oor drains lead to the Auxil iary Building Sump. 
Since this type of contemp l a ted condition has the potential to 
divert sma l l  quanti ties of liquid to the sump , ( I . e . ,  
quanti ties sma l l enough to go undetected by the flow rate 
detectors and pressure detectors noted In Sec tion 4 . 3 . 3 > ,  It 
Is l ikel y  tha t this type of leakage wi l l  be detected by an 
I n c rease I n  sump l evel I ndication. 

An I ncrease I n  airborne activity wou l d  be detected by the air 
monitoring system . Leakage wi l l  be further minimized by the 
use of poly bags or sl eeves p l aced a t  each of the hose and 
v a l ve connections. A l l  system hose and pipe wi l l  be leak 
tested I n  accordance with ANSI B31 . 1 .  I nadvertent release 
from the Auxiliary Buil ding to the environment would be very 
minor and well within that analyzed for a spe�t resin storage 
tank rupture. 
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4 . 3 . 3  Transfer and Process Hose Rupture 
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Re l eases caused by a hose rupture or break I n  the system w i l l  
be mini m i zed by monitoring and control circuits I n  the 
transfer and process systems. I n  event of a separation at the 
hose connec t i ons , spring actuated v a l ves I n  both socket and 
plug connect ions provide a n  Immed i ate and pos i t i ve seal 
against escape of any liquids. In the event of a hose rupture 
� n  the tra�sfer system, a pressure detec tor on the discharge 
side of the transfer pump will sense low pressure and trip the 
pump . In the event of a s i mi l a r  break I n  the process sys tem, 
the mass f l ow detec tors on the discharge side of the process 
pump wi l l  detect a rate change and a c tivate an a l arm on the 
status and control pane l , notify i ng the operator to secure 
process operations. The suction side of t h i s  pump I s  
monitored by a fluid detec tor monitor which when I t  detects a 
l oss of f l ui d ,  as I n  a hose rupture , wil l trip the pump. 

Simi l a r l y ,  the transfer hose from the reactor buil d i ng 
penetration to the SRST I s  protected from a system rupture by 
a pressure detector on the discharge side of the reactor 
building sediment remova l pump. Hhen a l oss of pressure I s  
detected by this I nstrument I t  w i l l  t r i p  the sediment removal 
pump. 

Based on the above I nforma t i on ,  an I nadvertent rel ease from a 
hose rupture woul d resu l t  I n  a spil l of approximate l y  50 
gal lons. 

It Is assumed this 50 gal lon spi l l  Is r e l eased In the corridor 
on the 280' e l evation I n  the Auxiliary Bui l d i ng and hal f of 
the sp i l l wi l l  drain to the ABS through f l oor drains and the 
other hal f wi l l  remain on the corridor floor. The resul ting 
dose rate exposure a t  the center of the spil l wou l d  be 895 
mr/hr a t  1 foot . 

The amount of a i rborne rel eased from this type of l iquid spi l l  
wou l d  b e  very mi nor. Any r e l eases of airborne a c t i vity wou l d  
be w i thin the AFHB and woul d b e  removed by the h i g h  effi ciency 
air < HEPA> f i l ters.  Offslte airborne rel ease wou l d  be 
I nsignificant and far wi t h i n  the bounds of that pos t u l ated I n  
a SRST rupture . 

4 . 3 . 4  Valve Misal ignment 

The c l osed loop configura tion of the transfer and process 
system design virtua l l y  eliminates the possibility of a 
misal igned valve causing an I nadvertent rel ease of sediment 
sl urries. The e x ception to this fact Is I n  two v a l v e  
locations I n  the processing system permanent p l ant des i g n .  
These v a l ve s  are t h e  1 / 2 "  l o c a l  samp l e  connec t i on v a l ves 
HDS-V-81 t HDS-V- 2 4  < l ocated i n  c ubic l e  �XO I O ,  Spen t Re s i n  

T r a n s f e r  Pump RoomJ dnd · h e  2 "  • es l n  t r a n s fe r  va l ve HOS-V-79 
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< l ocated I n  cubic l e  FHOO l , Rec l aimed Boric Acid Pump Room> . 
To minimize an I nadvertent rel ease by these va l ve s , their 
operation wi l l  be administratively control l ed by system . 
operationa l  procedure s .  

Any r e l ease o f  radioactivity from a valve misalignment wou l d  
be r e l eased within the containment or the AFHB. The 
containment or AFHB wou l d  act as a physical barrier and 
prevent any l iquid r e l ease from escaping to the environme n t .  
Any airborne rel ease and dose consequence I s  bounded by the 
SRST rupture accident. 

4 . 3 . 5  Spent Resin Storage Tank Rupture 

The pos sibility of an accident In the course of the sediment 
transfer and processing operations I s  remote. However , 
environmental r e l ease s ,  even under accident conditions ,  wi l l  
be control l ed and fi l tered . The potential on-site and 
off-site radiological consequences were eva l uated for a 
rel ease of the contents of a Spent Resin Storage Tank to the 
Auxiliary Buil ding environme n t .  

Prese n t l y ,  the Reactor Building basement a n d  sump and 
Auxiliary Building tanks and sump contain l arge amounts of 
fission products , some fuel materia l , and sediment . I t  has 
been assumed for this eva l ua tion that the accident occurs 
whi l e  the SRST contains the maximum e stimated amounts of 
radioactivity < I . e . , Reactor Building sump sediment > .  The 
SRST wi l l  contain radioactivity as presented I n  Tab l e  4 .  

The SRST rupture I s  considered to r e l ease 2400 g a l l ons of 43t 
by weight concentrated sediment to I t s  respec tive cubic l e .  
For I l l ustrative purposes SRST "A" and I ts a s sociated cubic l e  
<AX009 > wi l l  be used.  The floor drain I nside the cubi c l e  can 
be assumed to be p l ugged with material spi l l ed from the tank . 
The resu l t  of the spi l l I s  assumed to l e ave SOt of the 
sediment I nside the cubic l e  with a l ayer of water one 
cen timeter deep . The remaining sediment and contaminated 
water Is as sumed to spil l I n to the adjacent area to the 
cubi c l e s  which I n c l ude the SRST "B" cubic l e  < AXOOS > ,  and the 
Spent Resin Transfer Pump cubic l e  <AXO l O > . Hater , other than 
a pool one centimeter deep I n  this area , I s  a s sumed to drain 
to the ABS by f l oor drain s .  

Re l ease of airborne activity t o  the Auxiliary Bui l ding during 
a s pi l l wou l d  be neg l igib l e  I n  the areas outside the affected 
cubic l e .  The wet sediment combined with a water l ayer wou l d  
prevent a l l  but very minute amounts of the ac tivity r e l eased 
to become airborne . Ac tivity that does become airborne wou l d  
be removed from the cubicle by the Aux i l iary Building 
venti l a tion system . 
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4 . 3 . 5 . 1  Radio l ogic a l  Consequences of Tank Rupture - On-Site 

On-site radiological  cor,:;equences of the tank rupture have 
been anal yzed to determine exposure rates for two conditions:  
1 >  exposure rate at the opening of the e n c l osure adjacent to 
the SRST "A" cubic l e  due to the pool of contaminated water and 
sediment on the f l oo r ,  and 2) exposure rate from the Auxiliary 
Building exhaust duct HEPA filters due to capture of the 
r e l eased airborne activity. 

1 .  Pooled Hater Radiation Field 

This c a l cu l ation I s  based on a worst case scenario which 
a s sumes that the SRST I s  fi l l ed with Reactor Bui l ding 
Sump Sediment at 431 by weight. Current l y ,  the exact 
sediment vol ume at each source l ocation I s  unknown , 
a l though the optimum concentration for sediment transfer 
I s  between 1 and 51 by weight sediment . At this 
concentration It wou l d  take several sediment transfers to 
achieve a 431 by weight sediment concentratio n .  

The SRST "A" Cubic l e  I s  a 1 4 ' -0" b y  1 6 ' -6" enc losure . 
entered by way of a shielded door. The area was modeled 
for the I SOSHL0- 1 1  computer code for the purpose of 
c a l c u l ating the radiation fiel d  due to the pool of 
sediment and water . Radiation fie l d  I ntensities were 
c a l c u l ated a t  several distances above the surface of the 
pool : contact, 1 -ft , 3-ft, 6-ft , and dose rate outside 
cubic l e .  The radiation dose rates c a l c u l ated for this 
scenario are l isted b e l ow .  The expected radiation l eve l s  
at lower concentrations wou l d  be significantly l e s s .  
This conservative assumption bounds any possible worst 
case dose consequences from a SRST ruptur e .  

contact-
1 -ft-
3-ft-
6-ft
Outside SRST 
Cubic l e  

886 R/hr 
559 R/hr 
271 R/hr 
1 33 R/hr 

2 . 8  E-07 R/hr 

2 .  Aux Buil ding Exhaust P l enum HEPA r l lter Radiation 
Fie l ds 

As mentioned I n  the SOS TER,  a dropped �n� l iner was 
assumed to r e l ease l . OE-04 of the contained activity 
to the Fue l Handl ing Building atmospher e .  
Simi l a r l y ,  I t  I s  assumed for this analysis that 
l . OE-04 I s  rel eased to the Auxiliary Bui l ding 
environment . This assumption I s  conservative 
because the spi l l being considered for this anal ysis 
consists of a liquid -sol id s ml c ture and the 
mechan i sm of the spi l l  i s  l e s s  'l i o l ent than a c a s •  
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drop. Add i t ional l y ,  the a i rborne that �ou l d  be 
rel eased from a l i qui d-sol i ds .spi l l  �ou l d  be 
s i gn i f i ca n t l y  l ess than that from a dry po�der s p i l l .  

The rel eased a i rborne I s  expected to become 
entrai ned I n  the exhaust flo� f i l ter system. 
Therefore, the resu l t i ng primary gamma emi t t i ng 
I sotop i c  quan t i t i es of 3 . 6 E-03 Cl of C s- 1 37 and 
2 . 0E-04 C l  of Cs- 1 34 are assumed to be loaded on the 
HEPA f i l ter banks . 

In December 1 98 1 , an ana l ys i s  �as performed on the 
Reactor Bu i l d i n g  Purge Exhaust duct HEPA f i l te r  
bank. At that t i me ,  t h e  bank � a s  determined to 
conta i n  a total of 7 . 4  to 9 . 1  mCI of C s- 1 34 and 
65-79 mCI of Cs- 1 3 7 .  The resu l t i ng rad i a t i on l eve l s  
�ere 1 0  mR/hr a t  the p l enum s i de ,  2 4  mR/hr on top of 
the p l enum, and an average of 64 mR/hr on the face 
of the fi l ter bank. Scal i ng these res u l ts to 
account for the ac t i v i ty r e l eased dur i ng a spi l l  
from the SRST , the accumu l ated amounts of Cs- 1 34 and 
Cs- 1 37 spec i fi ed ear l i er �oul d  add the fol l o�l ng 
I ncreases to �hatever a c t i v i ty �as present on the 
f i l ters a t  the t i me of the sp i l l :  

6 mR/hr on s i de of p l enum • 0 . 46 mr/Hr 

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

6mR/hr on f i l ter face • 2 . 92 mR/hr 

These rad l a t 1on l evel  I ncreases are representa t i v e  
o f  a �ors t  case a c c i dent and therefore bound any 
poss i b l e  dose consequence from a SRST rupture. 

4 . 3 . 5 . 2  Rad i o l ogi c a l  Consequences of Tank Rupture - Off-Si te 

The offs l te rad i o l og i ca l  consequences from the postu l a ted 
SRST rupture �ere evaluated u s i ng the fol l owing 
assump t i on s :  

a .  l E-04 of the sed i ment ac t i v i ty I s  r e l eased to the 
Aux i l i a ry Bu i l d i ng a s  a i rborne act i v i ty .  

b .  Aux i l i ary Bu i l d i ng HEPA f i l tration eff i c i ency o f  991. 

c .  SRST conta i ns radlonuc l l de concen tra t i ons as 
presented I n  Tab l e  4 .  

d .  The X/Q v a l ue s  for the E x c l u s ion Boundary and the 
low pop u l ation zone are 6 . 1 E-4 and l . I E -4 sec/m3 

resoec tivel; . 
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TABLE 4 

Sed iment Radlonuc l l de D i s t r i bu t i on 

Rad lonu c l l de Concentration ( IJC I /gm>a Total Cur l e sb 

Cur i e s  
Re l eased To 
Envi ronmen t  

Sb- 1 25 5 . 1 E+0 2 . 3E+l 

Cs- 1 37 8 . 0Et2 3 . 6h3 

Cs- 1 34 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-2 3 9 ,  240 4 . 7E-3 2 . 1 E-2 

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

a .  IOM K .  J .  Hofstetter to Di s t r i bu t i on ,  Ana lyses of R . B .  Sump Sampl e s ,  
4240-84-32 9 ,  August 2 ,  1 984 . 

b .  Based on 431 by we i ght sed i ment concentrated I n  the SRST 
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2 . 3E-5 

3 . 6E-3 

2 .0E-4 

1 . 9 E-6 

2 . 9E-3 

6 . 3E - 1 0  

5 .0E- 1 2  

2 . 1  E-8 

1 . 9 E-9 
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TABLE 5 .  

Offs l te Dose Resu l t i ng From Postu l a ted Spent 
Re s i n  Storage Tan� Spi l l  to the Aux i l i ary 

Bu i l d i ng Env i ronment 

Dose <Rem> 
Excl u s i on Boundary low Popu l a t i on Zone 

5 . 1 6E-4 

4 . 28E- 1 1  

8 . 38E-3 

- 32 -

9 . 3 1 E-5 

7 . 7 1 E- 1 2  

l . S I E-3 
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As previou s l y  mentioned, at the t i me of the tank rupture, the 
tank contents w i l l  be wet .  Consequen t l y ,  the contents wou l d  
not be expected to e xh i b i t  a s  great a tendency to become 
a i rborne. These conservat i ve assumptions bound any poss i b l e  
dose consequence from a SRST rupture a cc i de n t .  

The offs l te doses res u l t i ng from t h e  pos tu l a ted tank rupture 
were assessPd u s i ng the dose convers i on factors l i s ted I n  
NUREG-0172 < Re f .  25> and the organ dose c a l c u l a t i on 
methodology con s i s tent w i th Regul atory Gu i d e  1 . 109 < Re f .  2 6 > .  
Table 5 presents the offs l te doses for the whole body , thyro i d  
and bone.  

The bone dose Is  presented s i nce I t  was determined to be the 
cr i t i ca l  organ . The c r i t i c a l  organ determ i n a t i on was made 
based on compari son of dose conve r s i on factors for several 
organs . I n c l ud i ng the l un g ,  k i dney. l i ver and I n tes t i n a l  
trac t .  for the d i s tr i bu t i on of radlonu c l l de s  ava i l a b l e  for 
r e l ease . 

5 . 0  10 CFR 50.59 Eva l ua t i on 

Change s ,  Tests and Exper i men t s .  1 0  CFR 50, para 50. 5 9 ,  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 
exper i men t ,  prov i ded that the change , test or exper i ment I s  not determined to 
be an unrevl ewed safety que s t ion and does not I nvol ve mod i f i c a t i on of the 
p l a n t  techn i c a l  spec i f i ca t i on s . 

A proposed change I nvolves an unrevl ewed safety que s t ion I f :  

1 .  the probab i l i ty of occurrence or the consequences of a n  a c c i dent or 
ma l function of equ i pment Impor tant To Safety < I TS >  prev i ous l y  evaluated 
In the safety anal ys i s  report may be I ncreased; or 

2 .  the pos s i b i l i ty for an a c c i dent or ma l funct lor. of a d i fferent type than 
any eva l uated prev i ou s l y  I n  the safety ana l ys i s  report may be created; or 

3 .  the marg i n  of safety, a s  defi ned I n  the bas i s  for any techn i ca l  
spec i f i c a t i o n ,  I s  reduced. 

The FSAR for TMI-2 eva l uated a vari ety of pos t u l a ted events to bound the range 
of poss i b l e  events and the i r  offs l te dose consequences . Sect i on 4 . 3 . 5  of t h i s  
SER s i mi l ar l y  anal yzes a var i e ty of events t o  bound the range o f  pos s i b l e  
Sediment Transfer and Proces s i ng events and the i r  offs l te dose consequence s .  
Th i s  eva l ua t i on proposes t o  compare s i mi l a r  events to demon s trate that THI-2 
ac t i v i t i es are bounded by the TMI-2 FSAR. 

The pos t u l a ted SRST rupture acc i dent eval uated I n  t h i s sEq was compared to the 
�waste Gas Decay Tank Rupture " :  ana l yzed I n  Sec t i on 1 5 . 1 . 1 7  of the TMI-2 
FSAR. Th i s  a c c i dent pos tu l a tes the rupture of the waste gas decay tank and 
the consequent r e l ease of l arge quan t i t i es of gaseous f l s ) l on products to the 
au • l l l a r y  bu i l d i ng Jen t l l a t lon sys tem and to the env i ronmen t  through the un i t  
ven t .  � 5  reported I n  T 1b l e  1 5 . 1  1 ; - � . of t h e  T M I -2 F5�R. t h e  1 c c l de n t  
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resul ted I n  an accumu l a ted dose of 3 . 6  rem who l e  body for the two hour 
e M c l us l on boundary and 0 . 57 rem who l e  body for the 30-day low Popu l a t i on Zone 
C LPZ > .  

The rupture of a SRST has been ana lyzed I n  Sec t i on 4 . 3 . 5  of t h i s  SER.  The 
rad lonuc l l des l i sted In Tab l e . 4 of t h i s  SER were a s sumed to be rel eased to the 
AuM i l l ary Bu i l d i ng ven t i l a t i on system and subsequent l y  to the env i ronment 
through the un i t  ven t .  The accumu l a ted doses resu l t i ng from t h i s  pos t u l a ted 
event are reported to be 5 . 1 6E-4 rem whole body for the two hour e x c l u s ion 
boundary and 9 . 3 1 E- 5  rem for the 30-day LPZ . I n  add i t i on ,  the c r i t i ca l  organ 
dose for the assumed d i str i b u t i on of rad l onuc l l des was c a l c u l ated to be 
8 . 38E-3 rem to the bone for the two hour e M c l u s l on boundary dose and 1 . 5 1 E- 3  
rem t o  the bone for the 30-day L P Z  dose. 

As can be seen , the dose consequences of the SRST rupture acc i dent are far 
l e s s  than those resu l t i ng from the waste gas decay tank rupture acc i de n t .  
A l thougn these events a r e  not I denti c a l , both events eval uate the r e l ease of 
l arge quan t i t i e s  of f i s s i on product s .  Thu s ,  they can b e  cons i dered 
compara b l e .  The a c c i dent analyses contained I n  the TMI-2 FSAR c l ea r l y  bound 
the consequences of the SRST rupture acci dent pos t u l ated for sediment transfer 
and proc e s s i n g .  

1 0  CFR 50 . 59 Rev i ew 

To determine I f  the sed i ment transfer and proces s i ng opera t ions I nvolves an 
unrev lewed s�fety que s t i on ,  the three key questions must be e va l uated . 

1 .  Has the probab i l i ty of occurrence or the consequences of an a c c i dent or 
ma l function of equ i pment Important to safety prev ious l y  eval uated I n  the 
Safety Ana l ys i s  Report been I ncreased? 

A v ar i e ty of events have been analyzed In t h i s  SER. I t  has been 
demonstrated that pos tu l a ted events w i t h  poten t i a l  offs l te dose 
consequences are substant i a l l y  l e s s  than the pote n t i a l  consequences of 
compara b l e  events anal yzed . A l so ,  by ana l ys i s  of other pos t u l a ted 
even t s ,  I t  has been demonstrated there are no events whose poten t i a l  
consequences exceed those anal yzed I n  the TMI-2 FSAR. 

By analyz i ng pos tul ated events and rev i ew i ng v a r i ous safety mechan i sms , 
I t  has been determined that sed i ment transfer and proce s s i ng operations 
w i l l  not adversely affect equi pment c l ass i f i ed as Important to safety 
C I TS > .  Conseque n t l y ,  I t  I s  concl uded that the proba b i l i ty of a 
ma l function of ITS equ i pment has not been I ncreased . 

2 .  Has the pos s i b i l i ty for an a c c i dent or mal func t i on of a d i fferent type 
than any eva l uated prev ious l y  I n  the safety analys i s  report been created? 

The var i e ty of postulated events anal yzed In t h i s  SER cons i de r  the 
spectrum of event types wh i ch potent i a l ly cou l d  occur dur i ng sed i ment 
transfer and process i ng opera t i ons . A compari son of these events wi th 
those compara b l e  e v e n t s  I n  the FSAR demon s t r a t e  that  the type events 
po3 t u l a ted for the s e d i me n t  t r a n s f e r  and proc e s s l nq ooet·a t l ons are 
� l m l l a r  to and bounded hv �� FSAR . I n  add i t i on ,  no new event h a �  been 
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I denti f i ed wh i c h  I s  d i fferent than those previous l y  ana l yzed. 
Therefore ,  the sediment transfer and proce ss i ng operat i ons have not 
created the poss i b i l i ty of occurrence of an acc i dent or ma l func t i on of a 
d i fferent type than eva l uated previously I n  the FSAR. 

3 .  H a s  the marg i n  of safety, as defined I n  the bas i s  for any techn i c a l  
spec i f i c a t i on been reduced? 

As demonstrated by th i s  Safety Eva l ua t i on Report ,  Techn i ca l  
Spec i f i c a t i on safety marg i n s  wi l l  b e  ma i n t a i ned throughout the sed i ment 
transfer and proces s i ng opera t i ons . S i nce the opera t i on of the sed i me n t  
transfer and proces s i ng system a n d  equ i pment are I n  accordance wi th 
approved procedures to ensure comp l i ance to techn i ca l  spec i f i ca t i ons . 
the tasks I n c l uded I n  th i s  SER wi l l  not reduce the mar g i n  of safety a s  
defi ned I n  t h e  bas i s  for any techn i ca l  spec i fi ca t i o n .  

The p l anned a c t i v i t i e s  w i l l  not I ncrease the probabi l i ty o f  occurrence or 
consequences of an acc i dent or malfunction of equ i pment Impor tant to Safety 
prev i ou s l y  eva l uated In the TMI-2 FSAR. TER' s .  SO ' s  and SER ' s .  

As a res·1 l t  of the above rev i ew ,  I t  I s  con c l uded that .the sed i ment transfer 
and process i ng operations descri bed In th i s  SER are bounded by s i m i l ar events 
postulated and analyzed In the TMI-2 FSAR and do not I nvol v e  an unrevl ewed 
safety que s t i on as defined I n  Section 50. 59 of 1 0  CFR Part SO . 

6 . 0  ENVIRONMENTAL ASSESSMENT 

The sed i ment transfer and process i ng a c t i v i t i es have been assessed and I t  I s  
concluded that these act i v i t i es w i l l  be performed wi th no unaccepta b l e 
consequences to the hea l th and safety of the publ i c  or workers . 

Re l eases to the pub l i c  resu l t i ng from p l anned sed i ment tr�nsfer and proces s i ng 
a c t i v i t i e s  are expected to be s i gn i f i c a n t l y  l e s s  than r e l eases duri ng previous 
work conducted In the reactor b u i l d i ng or the AFHB.  Past rel eases of 
radioac t i v i ty to the envi ronment have been we l l  w i th i n  the l i mi t s  of the TMI-2 
Envi ronmental Techn i c a l  Spe c i f i ca t i ons . 

Potent i a l  off s l te dose consequences resu l t i ng from a Spent Res i n  Storage Tank 
rupture have been eval uated . Th i s  I s  an I n s tantaneous rel ease of 2400 gal l on s  
o f  concentrated rad i oac t i v e  sed i ment t o  the SRST c ub i c l e  <Sec t i on 4 . 3 . 5 > .  I n  
th i s  eva l ua t i on the analyses was performed u s i ng extreme l y  conserva t i ve 
assumptions I n  order to prov i de bound i ng resu l t s .  Us i ng the conservat i ve 
assumptions the resul ts were found to be w i t h i n  pas t  analyses that have been 
found to have accepta b l e  consequences . The potent i a l  offs l te dose 
consequences of a Waste Gas Decay Tank rupture were eval uated I n  the FSAR 
sect ion 1 5 . 1 . 1 7 .  The rupture o f  th i s  tank wou l d  rel ease mo r e  rad ioac t i v i ty to 
the envi ronmen t  than any other cred i b l e  radwaste system a c c i dent and therefore 
was used as the boun d i ng cond i t ions for th i s  eva l uat ion.  The dose rate 
consequences of a SRST rupture a c c i dent are s i g n i f i cant l y  l ess than those 
resu l t i ng from a waste gas decay tank rupture acc i dent . < Se c t i on 4 . 3 . 5 . 2 )  
The rad i oa c t i ve rel ease of a SRST rupture acc i dent was found to be l e s s  than 
lt of the 1 0CFR 1 00 dose g u i de l i ne s  for acc i d en t s . 
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As s tated I n  Reference 9, the most s i gn i f i cant envi ronmental I mpact assoc i a ted 
wi th the c l eanup of THI-2 wi l l  resul t from the rad i a t i on doses rec e i ved by the 
e n t i r e  work force from c l eanup ac t i v i t i e s .  The env i ronmental  Impact from the 
c l eanup of THI-2 resu l t i ng from occupat i onal exposure has been reeva l uated by 
the HRC I n  suppl ement no. 1 to Reference 9 .  Th i s  reeva l ua t i on e s ti mates an 
occupational exposure I n  the range of 1 3 , 000 to 4 6 , 000 person-rem wi th AFHB 
and Reac tor Bu i l d i ng c l eanup a c t i v i t i e s  contr i bu t i ng 6 , 400 to 2 2 , 400 
person-rem. The total occ Jpatlonal exposure associated w i th the I ns ta l l a t i on 
and opera t i on of the sed l m�nt transfer and proces s i ng system has been 
e s t i mated to be approx i mately 25 person-rem. Thus , the e s t i mated occupational 
e x posure from the a c t i v i t i es outl i ned I n  the SER are bounded by Reference 9 .  

Therefore , the p l anned sed i ment transfer and process i ng ac t i v i t i es w i l l  be 
performed wi th no s i gn i f i cant envi ronmental Impa c t . 
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