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Attached for your information is Revision 4 to the Sediment Transfer and 
Processing (STP) Operations Safety Evaluation Report (SER). Modifications to 
this SER, described in tne "SUTmary of Change" section on Page 2.0 of this 
document, are highlighted belo�: 

o Reflects tnat lhe SutJnerged Oemineralizer System (SOS} has oeen 
decommissioned and the EPICOR II System is currently utilized for 
activities previously performed by the SDS; 

o Updates the current and projected person-rem exposure for this system 
described in Section 3.0 of tnis SER; 

o Updates the physical description or the STP System to reflect 
modifications which enhance system performance. 

To assist in your review, cnanges associated with this revision are indicated 
by margin bars in the oody of the SER. 

ROW/emf 

-=.�(1 1 24ti400 :3''1) t liJ 
PuR ADOCI (J' .rtCtt'o3:•; 
p 

p�( 

Sincerely, 

1-i. B. Roche 
Oi rector, TMI-2 

GPU Nuclear Corporatoon t!. a substdtary of the General Public Uhloltes Corporahon 

------------------'--------------- - - --



Oocl.lllent Control DeSk -2-

At.lactrnent 

cc: R. J. Conte - Senior Resident Inspector, TMI 
W. T. Russell- Regional Administrator, Region I 
J. F. Stolz- Director, Plant Directorate IV 
L. H. Tl'lOr.JS - Project Manager, TMI Site 

Jaruary 10, 1989 
4410-88-L-0183 



• 

-.. -.... " --

SAFETY WLYSIS 

TITLE 
SAFETY E\'ALUATION REPORT 

FOR 

SA Mo. 4340-3233-87 . 088 _..;...___ 
Rtv. Mo. __ 4 ___ _ 

Page _,.;;.1 ___ _ 
40 of ____ _ 

SEDIMENT TRANSFER AriD PROCESSHlG OPEPII.TIOtiS 

CONCURREHCE 

Lead £nglnii� Date'�RG� ��te 1/�/'1:� 

RTR 

Ots t gn .tJ irA li h CognIzant Eng t ntt r_lr__;,.l"_l4a.(.(A_;,_ _ ____;D:.:::I:..:.;t�=--"..;../l...;t /_b_8 

Sttt Ops 0 � -Dlrocto•�Dato ;�� 



-.... "' .... 
= 
": ... C) 
0 -.... ... . u 
!; 
g C) • 
� e 

Eii[l Nuclear 
No. 

4340-3233-87-088 

Title Page 2 
Safety Evaluation Report for Sediment Transfer & Processing Operatic ns 

Rev. 

0 

1 

2 

4 

SUMMARY OF CHANGE Approval 

Issued for use. 

Revised to permit supernatant liquid from the concentrat d ��� 
sediment to be transferred directly back to the Reactor 
Building basement with�ut being held in the neutralizer 
tanks. 

Revised to permit supernatant from AFHB and RB process 
operations to bP discharged to the Reactor Building 

P�vised to reflect upgrade of the Decon Process �ater 
System 

Revised to increase the ;erson-re� e�posure esti�ates fo 
system installation and testin�. 

Revised t delete the redundant leve1 monitors in the 
SRSTs. 

Revised to increase the ;:�c,·scn-re<"" exposure cstirates fo .. "'-".� 
system install�tion and testing. 

Revised chemical addition options (rt�B 3233-87-0029). v?>v 
Revised to include addition of solids handling pipeline 
delu.-nper (1::1A 3233-88-0111 and mv1 3233-88-0114). Revise 
to update recir�ulation line sanpling connPction 
descrintion. Revised to clarify decant filters differ-
ential p�essure monitoring (��� 3233-87-0053). Revised 
to include air sparging of SRSTs (:�fA 3233-80-00�2). 
Revised to delete require�ents for radiation �onitors in 
the SRST cubicles and on the SRST o�erflow lines. 
Revised to uodate interfaces with existing plant systerr.s 
("'-'!A 4330-87-0005). Revised to update Figures 2 and 3. 
Revised projected person-re� exposure for systen operati n 
ard maintenance. Revised to delete references to SOS an 
references to the EPICQO J; Systen ror water �rocessin�. 
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1 .0 PURPOSE, SCOPE AND ORGANIZATION 

1 . 1  Purpose 

The purpose of this Safety Eval uation Report I s  to demonstrate that 
the .evolutions which comprise the collection, transfer of sediment 
frc� tank s ,  and treatment of sediment I n  the THI-2 Auxiliary and 
Fuel H andling Buildings <AFHB> and the Reactor Building basement 
and sump can be accomplished without presenting undue risks to the 
health and safety of the public .  

· 

The objective of the sediment transfer and processing program I s  to 
provide engineering design and equipment to remove any residual 
sediment and liquids from major tank s .  sumps, and reactor bui l ding 
basement. 

1 . 2 Scope 

A s  a result of the 1 979 accident , radioactive water and core debris 
particles were released to the Reactor Building and AFH B I n  various 
tank s ,  sumps , and on the reactor building basement floor. 
Consequen t l y, radioactive sediment Is  located In  these areas which 
consi s ts primari ly of river water sediment ,  concrete d u s t ,  and dirt .  

The scope of this eval uation I n cludes the collection of sediment 
from sumps and tanks I n  the AFH B ,  Reac tor Building basement and 
sump, and transfer to the Spent Resin Storage Tanks < SRSTs> for 
processing and delivery of concentrated solids to a disposal 
container for cement solidification. The solidification process I s  
not I n  the scope of this SER. 

1 . 3 Organization 

Section 2 . 0  contains a description of the sediment transfer and 
processing operations as well as a system description . 

Section 3 . 0  describes the radiological considerations I n cluding the 
expected radiation dose rates and engineered features designed to 
keep exposures As Low As Reasonably Achievabl e  <ALARA > . 

Section 4 . 0  addresses the safety I ssues and the design features of 
the system. 

Sec tion 5 . 0  presents the summary and conclusions of the 10 CFR 
50. 59 evaluation. 

Section 6 . 0  presents the referenc e s .  

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

2 . 1  Background 

The 1 979 accident and subsequent contamination of the AFHB and 
Reactor Building resulted I n  the generation of approximately 6700 
gallons of wet radioactive sediment located throughout various 

- 5 - 01 58P/Rev. 4 
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tank s ,  sumps, and reactor bu i ld i ng basement .  A l i s t i ng of sediment 
locations and e s t i mated quant i t i e s  I s  g i ven In Table 1 .  T h i s  
sediment con s i s t s  pr i mar i ly o f  r i ver sed i ment, and concrete dust, 
and d i r t .  Thi s  sediment presents uni que probl ems for col l ec t ion,  
process i n g ,  and u�t l mate d i sposa l .  The sediment must be processed 
to ensure a stable waste form I n  comp l i ance w i th d i sposal s i te 
requi rements and 1 0CFR61 . At the same t i me, I t  should 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 pp i n g .  

2 . 2  Process Descr ipt ion 

Dur i ng the proces s i ng of sediment transferred from any AFHB or 
Reac tor Bui ld i ng source to e i ther SRST, samples  may be obtai ned and 
anal yzed . The samples  are anal yzed to determine rad l onuc l l de 
concentrat i ons for comp l i ance w i th 1 0CFR61 c r i ter i a. Effec t i ve 
hydrogen l on concentration < pH>, w h i c h  can subsequent l y  be 
control l ed by the add i t ion of l i me ,  I s  a l so determi ned . 
Control l i ng the pH of the sed i ment I ncreases the effecti veness of 
pos s i bl e  ferr i c  sul fate sol u t i on add i t ion I n  order to promote 
f l occulent format i on and part i c l e  set t l i ng characte r i s t i cs In the 
SRSTs . 

Upon s e l e c t i on of a source of AFHB sed i men t ,  the appropr i ate 
va l v l ng I s  al i gned, and the Sediment Transfer Pump l i ned up to fi l l  
the s e l e c ted SRST. S i mpl i fi ed proce s s i n g  and transfer P l ant  and 
Ins trument D i agrams <P&IDs > are shown In F i gures 1 & 2. Sediment 
may be removed from each source tank u s i ng a vacuum head accessed 
through the tank manway penetrat ion.  A l so deployed through. t h i s  
penetrat i on I s  a 3-D type nozzle powered by processed o r  demln 
water w h i c h  Is used to provide agi t a t i on of the sed i ment depos i ts .  
perm i t t i ng effect i ve col l ec t i on of the sol ids . Th i s  nozzle I s  a l so 
used to f l u sh the tank I nterna l s  after removal of the major 
sediment depos i ts .  

The Reactor Bui ld i ng basement sediment I s  vacuumed us i ng a mod i f i ed 
rover robot . The robot operates a vacuum tool wh i c h  d i scharges the 
vacuumed sediment I nto the reactor bui ld i n g  sedi ment transfer 
s k i d .  The reactor bui ld i ng sediment transfer skid con s i sts  o f  a 
mounted 300 gal lon surge tank, redundant cent r i fugal s l urry pumps, 
and cont i nuous level I nd i cation at the control panel . Basement 
sed i ment I s  pumped from the reactor bu i l d i ng sediment transfer s k i d  
to the Aux i l i ary Bu i l d i ng and transferred d irect l y  I n to the SRST 
for proce s s i ng .  Reactor Bu i ld i ng sump sediment I s  capable of be i ng 
removed v i a  e x i s t i ng pumps and l i nes and d i scharged d irec t l y  to the 
Aux i l i ary Bui l d i ng Sump Tanks <ABST > ,  where I t  may be transferred 
to the SRST by the Sediment Transfer System <STS> dur i ng normal 
tank sed i ment remova l opera t i on s .  

Dur i ng AFHB sed i ment transfer , the sed i ment transfer pump 
d i scharges sediment s l urr i e s  I n  their 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 . Whereas . the 
reactor bui l d i ng basement sediment I s  pumped by reactor bu i l d i ng 
sediment s k i d  to e i ther SRST hose f i l l  l i ne .  Dur i ng sedi ment 
transfer , on l y  one of the two SRST ' s  I s  on l i ne for sed i ment f i l l  
w i th the other on standby. 

- 6 - 01 58P/Rev . 4 



TABLE I 
EillAHlED SLUQGE VOLUME By SOURCE LOCATIONS 

WASI£ SOURCE (a) TOTAL VOLUME 
(GAllONS) 

· Ructor Coolant Blud T.1n�s 

WOL-T-1A 74,850 
llfll-T-18 74,850 
WOL-1-1( 74,850 

Au•. HldiJ. Sump Jan� 

Wtll-T-5 3,085 

N�uttdl1z�r fdtl'' 

loOI-1-SA 8,780 
\olli-T-811 8, 780 

H.t� .. -up 1an� 

Wlll-1 -;! 4,500 

H"ct'll.!flo ou' ll.l�tt' 
tlu 1 d-up I .1n� 

lo111 ! -- 19,800 

Concrntrdtt'd Waste 
Storc1q� r .. n� 

�oUS-1-l 9,f>Jib 

Contc�nonc�tf� Drain lcln� 

WOL-I·IIA 2,660 
IIOL-1-116 2.660 

Re.1ctor Butldinq Ba\t'Oit>nt "lA 

Reactor Butldtng Sump 2. 722 
Auoll tary Build•ng Sump 11,000 

1Qllli 

a. 

(a I EST. LBS. 
Or WET SLUDGE 
AT l.b G/HL 

5,500 
5,500 
5,500 

700 

Z,400 
2,400 

1,300 

1,600 

2,400 

biO 
610 

51,000(d) 

1,400(C) 

9,000 

89,920 

(.1) EST. GAllONS 
or WET SLUDGE 
AT 7.48 GAL/fTJ 

411 
411 
411 

52 

179 
179 

97 

120 

179 

46 
46 

3,815 

105 

673 

6,724 

(b) EST. LBS. 
VOlUME ( fT3) 
AT 100 lBS/rT3 

55 
55 
55 

7 

24 
24 

13 

16 

24 

6.1 
6.1 

510 

14 

90 

899 

b. 
1rchntcal "lan "Radioactive Sludge Procuulng" TPO/THI-084, Otcftllbtr 1983. 
10H - w. C .. Lattin toT. E. Morris, "Sludge Stllling/Mia1ng Tul\," 4341-85-036, Hay 3, 11185. 

c. A��un•ng a 3" sludge level in �unp bottom. 
d. Ri'vl\fl1 e�t •���otte f roa llovtlllbtr 1984 video tapn. 

- 7 -

(b) EST. lBS. 
WET SLUDGE 
AT 1.16 G/ML 

3,981 
3,981 
3,981 

507 

1,737 
1,737 

941 

1 ,1!18 

1, 737 

442 
442 

36,720 

1,013 

6,514 

64,891 

(b) EST. GAllONS 
Dry Sllt'GE 

I. 712 
I, 712 
I, 712 

218 

747 
747 

405 

498 

747 

190 
190 

15,790 

436 

2,801 

27,905 

(b) EST. GAL. 
WET SlUDGE 
AT S WT. % 

4,050 
4,050 
4,050 

516 

1,766 
I ,766 

9!18 

_1,171 

1,7b6 

449 
449 

37,865 

1,031 

6,622 

66,515 

Rev . 4/0158P 
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L i quid leve l s  I n  the AFHB source tanks and the SRST are moni tored 
to ensure operations of th� appropr l a te . range for con t i nuous 
sed iment transfer . The Sediment Transfer Pump I s  operated for a 
specified period of t i me �h l c h  I s  determi ned during s tartup 
test.ng. Rad i a t i on surveys are performed as necessary to determine 
completion of the batch transfe r .  Automa t i c  l i qu i d  l evel control 
of the system I s  used �hen necessary to ensure worker rad i a t ion 
exposure l i m i t s  are not ex ceeded . The mass f l ow rate of the 
l i quid/sediment I s  moni tored u s i ng a mass f l ow meter to determine 
the sol ids concentration dur i ng a sediment transfer. After 
transfer of the sol i d s  I s  comp leted. the system I s  l i ned up to 
fl ush the l i nes from the source tank to the SRST wi th Decon 
Processed Hater. F i na l l y ,  the connect ion at the transfer pump I s  
l i ned up to backf l u s h  the rema i n i ng sections back I nto the source 
tank. Upon complet ion of norma l transfer opera t i ons for each 
source tank . the hoses are dra i ned and d i sconnected as necessary to 
a l i gn the f l owpath for the next source of sed i ment .  

The sedi mentation process s tarts a s  the l i qu i d / sol ids  s l urry I s  
pumped I nto the SRST <HOS-T- l A  or B > .  The sol ids  wou l d  eventua l l y 
settle to the bottom of the tank, but l aboratory studies show that 
In  some cases the set t l i ng rate I s  grea t l y  acce lerated u s i ng 
f l occu l a t i ng agents ,  � h l c h  cause any suspended mater i a l  to 
aggregate I nto a f l occulent mas s .  As a resu l t ,  the capab i l i ty to 
add floccu l a t i ng agents to the SRSTs I s  prov ided by the Chem i c a l  
Add l t lon subsystem. 

The s l urry I s  transferred I n to the tank through the 1 - 1 /2"  I n l e t  
connection I nstal led I n  the mod i f i ed manway cover . The tank I s  
f i l led to a level approx imate l y  s i x  feet belo� the manway cove r ,  
correspond i ng t o  approximately 2400 gal lon s .  ·F i l l i n g  above that 
lev�l may I nterfere wi th the opera t i on of the tank washer-nozz l e .  
The sediment concentration I s  measured u s i ng the transfer header 
mass flo� flowmeter and pH I s  measured u s i ng e x i s t i ng p l ant  method s .  

Fol l owing the I n i t i a l SRST f i l l ,  the sediment s l urry I s  pumped 
through the rec i rc u l a t i on p i p i ng a suff i c ient number of t i mes 
< three tank vol umes recommended > to assure proper mi x i ng and 
homogene i ty .  I n  order to m i n i m i ze the l i ke l i hood of f l ow b l ockages 
dur i ng rec i rc u l a t i o n ,  the SRST d i scharge p i p i n g  has been mod i f i ed 
to accommodate the I ns ta l l a t i on of an I n- l i ne s l urry cond i t i oner 
known as a "del umpe r , "  w h i c h  serves to chop, shred , and 
deaggl omerate par t i c l es l arger than 7/32 I n c h .  

The origi nal rec l rc l i ne sample conne c t i on poi nt  < through val ves 
HOS-V-24 and HOS-V-81> I s  not used . I n s tead , samp l i ng occurs by 
use of an I mproved < I .e . ,  shorter length and less  stagnant vol ume> 
rec i rc u l a t i on path connection point  < through valves WOS-FV- 1 1 6  and 
HOS-FV- 1 1 7> .  The end of t h i s  sampl i ng station protrudes through 
lead shie l d i ng I n  the spent res i n  transfer pump cubicle <AXO l O > , 
hel p i ng �o ma i n tain radi a t i on exposure recei ved duri ng sampl i ng 
ac t i v i t i e s  ALARA . Upon completion of s l urry rec i rcula t ion, the 
chemical  cond i t ioners may be added through a hose t i e- I n  to the 
sediment fi l l  l i ne w h i c h  penetrates the tank manway cover .  

- 8 - OISSP/Re v .  4 
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The amount of chem i c a l s  w h i c h  may be added Is a d i re c t  function of 
the amount of sediment I n  the tank and the pH of the m i x ture.  
Based on ear l y  l aboratory resu l t s .  the recommended proportions by 
weight to dry sol i d s  I n  the s l urry are 21 for ferri c s u l fate and 31 
for l ime .  The preferred a l gor i thm for determi n i ng add i t ion of 
chem i c a l  cond i t i oners I s  based on sample resul t s  wh i ch y i e l ds the 
spec i f i c  grav i ty of the dry sol ids  and measurements of s l urry mas s ,  
s l urry dens i ty ,  s l urry volume , and supernate dens i ty .  The 
chemi ca l s  may be pumped to the approp r i a te SRST wh i l e  the SRST 
mi xer rema i n s  runn i ng to a i d  I n  mix i ng the chemi cal s .  

Fol l owing any chemi cal add i t i on and termi nation of mi xer opera t i on ,  
the sed i ment s l urry I s  a l l owed to s e t t l e  before comme n c i n g  decant 
opera t i on s .  The decant i ng process beg i n s  w i t h  lowe r i ng the sol i d s  
l evel detec tor I nto t h e  tank. The decant hose , w h i c h  a l so has an 
assoc i a ted sol i ds concentration detector, I s  then lowered I n to the 
tank to a preprogrammed concentration of suspended sol ids . Based 
on the prem i s e· that sediment sol i d  par t i c l e s  are denser than the 
supernatant l i Qu i d ,  the decant hose sol i d s  concentra t ion detec tor 
Is set to a lower concentration than that found a t  t h e  sol i d/ l i qu i d  
I nterface . Th i s  assures that the decant hose suction l ev e l  I s  
above the sol i d- l i qu i d  I n terface. thus m i n i m i z i ng sol i d s  p i ckup I n  
the decanted supernate. 

- 9 - 01 58P/Rev. 4 
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The supernate Is drawn Into the I" 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 <HOS-P- 1 >  as the 
decant pump . The supernate Is pumped at a rate of approx i mately  
I S  gpm through the decant f i l ter sk i d  which Inc l udes two 
backflushable f i l ters In para l l e l , that are des igned to remove a l l  
par t i c l es l arger than appro x i m�tely 20 m i crons. < Note that these 
f i l ters may be chemi cal ly c l eaned or precoated for Improved system 
performance through use of the Chem i c a l  Add i t i on Subsystem. One 
Indi cator of system performance is the d i fferen t i a l  pressure across 
the decant fi l ters .  Upon rece i p t  of a h igh d i fferent i a l  pressure 
cond i t i on , the f i l ters are backpu l sed w i t h  n i trogen and may then be 
backflushed with processed· water > .  After f i l tra t i o n ,  the l i qu i d  Is 
trans ferred to the Neutra l i zer Tanks and processed through the 
EPICOR II System. As an op t i on , supernate from the processed 
s l udge can be transferred d irectly to the reac tor bui l d i ng basement 
w i thout be i ng h e l d  up In the neutra l i zer tanks . 

Upon comp l e t ion of the above decant process . a volume of 
concentrated sediment rema i ns In the bottom of the SRST. 
Unprocessed s l urry from add i t i ona l sources can be transferred to 
the SRSTs and f i l l ed up to the 2400 gal . l eve l ,  ag i tated a s  
necessary , cond i t ioned w i th chemi cal s ,  and the decant proces s  
repeated. Th i s  procedure may b e  repeated a s  neces sary unt i l  the 
des ired quan t i ty of concentrated sediment Is obta i ned. I n  
add i t ion . further decant oper a t i ons generally resu l t  I n  more h ig h l y  
concentrated sediment s l urr i e s .  Thu s .  sol i d s  quanti ty and s l urry 
concentration can be contro l l ed wi th i n  an acceptab l e  range for 
sol i d i f ication and s h i pment. 

Fol lowi ng decant operatlon< s>. the concentrated sed i ment s l urry Is 
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 scharge p i p i ng .  The del umper may 
be run at th i s  t i me to further guard aga i n s t  f l ow b l ockages .  
However , before the pumps are started·, the tank d i scharge <pump 
suction> l i nes  are f l ushed or backbumped to the tank bottom to 
d i s l odge any packed sed iment w h i c h  may block the flow.  

The Sol ids  Hand l i ng Pumps have a rated capac i ty of 7 5  gpm 
< correspond i ng to 7 fps In a 2 l n .  d i ameter p i pe> w i t h  75 p s i  total 
deve loped head. <Ref. 7> These pumps transport concentrated 
sed i ment from the SRSTs , through e x i s t i ng pump suc t i on p i p i ng and 
new f l e x i b l e  hose , to the e x i s t i ng pump d i scharge p i p i ng .  Once In 
the e x i s t i ng d i scharge p i p i ng ,  the s l urry passes through a mass 
f l owmeter w h i ch prov i des Indication of total ma ss f l ow w h i c h  Is 
useful In loading the s h i pp i ng conta i ner s .  Downs tream of t h i s mass 
f l owmeter Is a branch connec t i on for the ex i s t i ng system 
recirculation header , leading to each of the SRST s .  Upon 
termi nation of s h i pp i ng conta i ner loading opera t i ons <a batch 
process>.  the excess sediment s l urry can be rec ircu l a ted back to 
the appropr iate SRST, thus pre c l ud i ng the forma t i on of l i nes f i l l ed 
w i th stagnant sediment s l urry. Stagnat i on Is unde s i rab l e  due to 
pos s i b l e  bui ldup l eading to flow b l ockage as we l l  as caus i ng 
loca l i zed h igh rad i a t ion areas . 
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2 . 3  Svstem Descript ion 

The Sediment Transfer Sys tem, Proces s i ng System, Chem i ca l  Add i t i on ,  
and Decant Subsystems compr i se the sediment remova l program. The 
sed i ment removal program Is des igned to remove rad ioa c t i ve sediment 
and l i qu i d  from various tank s .  sumps , and the. reactor bui ld i ng 
basement f l oor . Implementa t i on of these systems required 
mod i f i ca t i ons to or i g i na l  p l ant systems as  �e l l  as the l nstal l a t l o� 
of ne� components �hlch Interface � l th or i g i na l  p l ant  sys tems . The 
separate systems compr i s i ng the tota l program are desc r i bed as  
fol lo�s: 

2 . 3.1 · Sed i ment Transfer System 

Mod i f i ca t i ons may need to be performed on the original 
AFHB tanks to a l low for sediment remova l .  < Re f .  ·1 6 >  The 
poten t i a l  sed i ment source tanks are l i sted be lo�: 

• Reac tor Coolant B l eed Tanks 

HOL-T- l A  
HOL-T-IS 
HDL-T - l C  

• Auwl l lary Bu i l d i ng Sump Tank 

HOL-T-S 

• Neutra l i zer Tanks 

HOL-T-SA 
HDL-T-88 

• Make-Up Tank 

MU-T- 1  

• M i sce l laneous Haste Hold-Up Tank 

HDL-T-2 

• Concentrated Haste Storage Tank 

HDS-T-2 

Temporary replacement man�ay covers wh i c h  allow for 
Insta l lat ion of tank washers , suct ion J i ne s ,  and level 
detec t i on Ins trumentation may be fabr i cated and Insta l led 
on these tanks for Sediment Transfer Opera t ions . 

S i m i lar l y ,  to a l low for sed i ment transfer to the Spent 
Res i n  Storage Tank s .  t�mporary replacement manway covers 
<Ref . F igure 4> have been fabr i cated to a l l ow for 
sediment fi l l .  chem i c a l  addi tion, decan t i n g ,  pump 
d i s charge re l i ef va l ve b lowdown, f l us h i ng of tank 

- 13 - 0158P/Rev . 4 



4340-3233-85-0088 

Interna l s ,  and sediment l evel <concentrat i o n >  detector s .  
A typi ca l  SRST I s  shown I n  F i gure 3 ,  w i th or i g i na l  
spec i f i ca t i ons l i sted I n  Tab l e  2 .  The SRST's have been 
downgraded for the sed i ment transfer and proces s i ng 
opera t i ons to ANSI/API Std.  650, 7th Ed-1980. 

To transport sed i ment from these sources to the 
proce s s i ng system, a s l u i c i ng or pump i ng method I s  
required. Sediment s l urries wi th sol i ds concentrat i ons 
In  the range of I to 5 w�lght percent are pumped to the 
SRSTs by a new Sed i ment Transfer Pump < STS-P- 1 > .  The 
Sediment Transfer Pump, wh i c h  I s  located on the 280 ' -6 "  
e l evation o f  the Aux i l iary Bu i l d i ng ,  Is ·a commerc i a l l y  
ava i lab l e  progress i ve cav i ty pump capable  o f  hand l i ng the 
THI-2 sedimen t .  Transfer pump spec i fi cat i ons are l i sted 
In Tabl e  3 .  

The or i g i na l  plant des ign for del i ve r i ng r�s l n s  to the 
SRSTs Is v i a  the I n-plant spent res i n  s l u i ce l i ne s .  
These l i nes are phys i ca l l y located too h l gn I n  the 
Aux i l iary Bui l d ing to eff i c i en t l y  transport a 
concentrated sediment s l urry. Add i t iona 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 Sed i ment Removal Program. Hen c e .  f l eklb l e  
hoses are used to transfer sediment from various source 
tank s ,  sump and reac tor bui l d i ng basement f l oor to the 
SRST s .  

These f l e x i b l e  r e i n forced hoses are equi pped 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 por t i ons at the Sed i ment Transfer Pump 
and each tank connec t ion . 

The Sed i ment Transfer System I s  capab l e  of ma l n ta l�lng 
suff i c i ent flow rates to prevent settl i ng of t�e sed i ment 
during transfer . The layout for the transfer system I s  
shown In F igure I. 

Add i t i ona l l y ,  the Reactor Bui l d i ng basement floor 
sediment I s  col l ected by us i ng a remotely operated robot 
w i th a t tached wet vacuum syst�m or other col l ect i ng 
dev i ce and d i scharged to the Reac tor B u i l d i ng Sediment 
Transfer Sk i d  located on the Reac tor Bu i l d i ng 305'-0" 
e l evat ion. Sediment Is then pumped from th i s  s k i d  
through f l ewlble hose t o  a conta i nment penetra t i on and 
d i s charged direc t l y  to the SRSTs . 

Sed i ment may be pumped from the Reac tor Bui l d i ng Sump, 
ut i l i z i ng the or i g i na l  sump pumps < WDL-P-2AtB>. through 
or i g i na l  p i p i ng ,  and d i scharged d i rectly to the Aut l l l ary 
Bu i l d i ng Sump Tank , thenceforth to the SRST v i a  the 
Sed i ment Transfer System. In the event of a reac tor 
bui l d i ng sump pump fa i l ur e .  removal of sed i ment from the 
sump may be performed by lower i ng a f l ex i b l e  hose through 
a basement floor dra i n  to access the sump. 

- 14 - 01 58P/Rev . 4 



ttiiiMT YOLUMI 
(APP.-OX1 (IALI.) 

11'1' , .. 0 

5'5" 

.1'0 ., rro .� 

• o'o" , .,. 

IJUt J 
• . . 

• 

MAIIWAY. 

• •. o• 

I'ENT l'lEIIN ITORAQE TANK 
3%! IA&.&.ON CAPACITY 

• ZERO LEVEL 0.7' ABOVE TOP OF 6" DISCHARGE NOZZLE 

- 15 -

. ... .. ... 

... .. . • 

... .. . • 
• • 

.. .. 
'· 

• . 

0158P/Rev. 4 



Iden t i f i ca t i on 

Manufacturer 

capa� l ty ,  gal lons 

Capac i ty ,  cub i c  f t .  

I n s ta l l at i on 

Out s i de d i ameter & l ength 

Shel l mate r i a l  

She l l  t h i ckne s s ,  l n .  

Des i gn temperature, •f 

De s i gn pressure , p s l g  

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

Des i gn Code 

Code S tamp required 

Clas s i f i ca t i on 

Code 

Qual i ty Control 

Sel sml c 

Clean l i ness 

4340-3233-85-0088 

TABLE 2 

SPENT RESIN STORAGE TANKS 

HDS-T-tA , HDS-T- l B  

Rl c�mond Eng i neer i ng Co., Inc. 

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

51 6/Tank <32 1 /Tank Normal Leve l >  

Ver t i cal 

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

SA-240, 304 SIS 

3/8 

1 50 <Amb i en t >  

2 0  <Atmospher i c >  

0 

1 968 ASME Code,  Sec . Ill , 
C l a s s  "C" 

Yes 

N-3 

3 

I 

D 

<ANSI/API S td .  650, 
7th. Ed - i980> 

Note: The or i g i nal  spec i fi cat i ons for the SRST < s >  l i s ted I n  t h i s tab l e  have been 
downgraded for the sed i ment transfer and proces s i ng system as I nd i cated I n  
parentheses.  
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Sediment Proce s s i ng System 

To he l p  ma i ntain a homogenous s l urry mi xture I n  the SRSTs 
during sampling and chemi cal addition, the lower nozz le 
on each SRST has been modified to accommodate the 
add i t i on of a bottom entry, dual prope l ler e l ectric 
m i xe r ,  w h i c h  projects upward Into the tank and may be 
used to agitate I ts contents . Plant serv i ce a i r  may a l so 
be I ntroduced I nto the conica l bottom and discharge 
p t plng of each SRST to provide an al ternate form of 
ag i tation. This techni que serves to c l ear pos s i ble 
blockages In the tank discharge piping better than 
through use of the m i xe r s .  Each original 2 I nch d i ameter 
discharge l i ne has been relocated so that I t s  conne c t i on 
I s  on the s i de of the nozzl e .  < Ref. F igure S>  

Once a l l  the sediment has been del ivered t o  the SRSTs , I t  
I s  processed I n to a concentrated form sui table for 
sol i d i fication In a sol lds · sh l pp l ng contai ner. For 
so l i d i fication , the optimum sol ids  concentra t i on t s  I n  
the range of 20 t o  40 weight percent. Th i s  concentrated 
sediment s l urry wi l l  be transported from the SRSTs to a 
sol i dification system. The final weight percent of this 
s l urry wi l l  be determined by the waste c l a s s i fication and 
a l l owed curl� content <nCI/gm> of the final was te form. 

The orig i na l  Spent Res i n  Transfer Pump Is a centrifugal 
type pump, w h i ch I s  not suitable for transporting a 
concentrated s l urry mi xture . Therefore, the existing 
SRST discharge piping has been modified to provide for 
the addi t i on of two redundant Sol i d s  Handling Pumps 
<WDS-FP-2A&B> w h i c h  d i scharge to either the SRST 
rec i rc u l a t i on header for mi x i ng and sampl i ng or a waste 
shipping containe r .  These pumps are pos i t i ve 
displ acement progressive cav i ty type, capable of 
transporting s l u rries with a wide range of sol i ds 
concentra t ions .  < Pump detai l s  are l i sted I n  Table 3 > .  
Addi t i onal discharge p i p i ng modifica t i ons have been 
performed to prov i de for processed water reverse f low or 
backbump l ng of the SRST bottom nozzles and discharge 
piping . The Solids Handling Pumps may a l so be operated 
for short durations I n  reverse mode to a s si s t  I n  
reversing flow and clear i ng l i ne blockages .  Pump motor 
currents are moni tored during reverse oper a t i ons . Hoses 
are Inspected for leakage fol lowing reverse mode 
operat i on s .  

2 . 3 . 2 . 1  Chemical Addi tion 

Sedl me�t concentra t i on I s  achieved through solids 
se ttling I n  the SRST fol lowed by dewater i ng or decanting 
opera t i ons. A Chemi ca l Addi t i on Sk i d  Is l ocated on the 
280'-6" e l evation of the Aux i l iary Bui l d i ng and may be 
used to add chemi cal conditioners to the SRSTs to 
acce l e rate the sediment sett l i ng rate. The s k i d  
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con s i s t s  of two 60 ga l lon open tanks <one each for ferr i c  
sul fate - Fez < S04 >3 and l i me Ca<OH> z sol utions>. 
one mi xer I n  each tank , one rotary f le x i b l e - l i ner type 
pos i t i ve di sp l acement pump , a long w i t h  assoc i ated p i p i ng, 
val ves , and local control s .  The sk i d  I s  portabl e ,  does 
not t i e  I n  permanently to any.ex l s t l ng p l an t  sys tem, and 
except for the decon processed water used to m i x  
chemi cal s ,  wi l l  not handle radioac t i ve mater i al . 

- 19 - 0158P/Rev. 4 



Pump Detai l s  

Identification 

Manufacturer 

Hodel No. 

Type 

Rated speed . rpm 

Rated capaci ty , gpm 

Rated total developed 
head, feet vater 

Shaft seal 

Lubricant 

Motor Detai l s  

Manufacturer 

Type 

Enclosure 

Rated horsepover, hp 

Speed, rpm 

Insulation c l as s  

Service 

Service factor 

Lubricant/coolant 

Power requirements 

TAB:..E 3 

Sediment Transfer Pump 

STS-P-1 

Robbins & Hyers 
<Hoyno Pump Divi sion > 

Centennial Line 
2EOFS1 -SSQ-OAA 

2-stage, horizontal . 
progressive cavity 

282 

50 

1 73 

Doub l e  mechanical 

Hater 

Reliance 

Induc tion 

TEFC 

7 . 5  

1800 

B 

Continuous duty 

1 . 1 5  

Grease , air 

460v, 3 phas e ,  60 Hz 

- 20 -
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Solids Handling Pum� 

HDS-FP-2A&B 

Robbins & Hyers 
<Hoyno Pump Divi sion> 

Centennial Line 
2FOGS 1 - SSQ-DAA 

2-stag e .  horizontal. 
progressive cavity 

230 

7 5  

1 73 

Double  mechanical 

Hater 

Reliance 

Induction 

TEFC 

7 . 5  

900 

8 

Continuous duty 

l .  1 5  

Grease. air 

460V, 3 phase , 60 Hz 
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2 . 3 . 2 . 2  Decant Operat ions 

The Decant System Is designed to dec1nt the supproatant 
l i quid  from the concentrated sediment In the SnST s ,  pump 
the l i q u i d  to a f i l ter s k i d ,  and from there to a 
neutral i zer tank. As an opt ion , supernate from the 
processed s l udge can be transferred d i r e c t l y  back to the 
reactcr b� l l d l ng basement v l thout be i ng he l d  up In th� 
neutral i zer tanks . The f i l ter s k i d  used In the decant 
operations Is the same f i l ter system used for r i n se and 
e l ut i on of makeup and pur i f icat ion deml nera l l zer res i n s .  
< Ref. 271 U l t imately, t h i s  water I s  transferred to the 
EPICOR I I  System for proces s i ng .  The l i q u i d  fr�� e i ther 
SRST Is removed by lowering a decant hose i nto the tank 
through Its  manway open i ng .  A motor i zed hose reel Is 
used to lower t h i s  hoso to a l ev�l determined by the 
suspended sol i d s  detector s .  The or i g i nal  Spent Res i n  
Transfer Pump < HDS-P- 1 >  de l i vers the decanted l i qu i d  to 
the fi l ter s k i d ,  and then to e i ther of the Neutra l i zer 
Tanks <HDL-T-8A&B>. at a fl ovrate of 1 5  gpm. From these 
tanks, the decant I s  f l na.lly del i vered to the EPiCOR I I  
System by a Neutra l i zer Tank Pump< s> <HDL-P-SA&B> a t  
appro x i mately 5- 1 5  gpm u t i l i z i ng standard operat i ng 
procedures . As prev i ou s l y  men t i oned , decant from reac tor 
bu i l d i ng processed s l udge can be transferred from a SRST 
d i rectly back to the reactor bu i l d i ng basement w i thout 
be i ng staged I� the neutral i zer tank s .  

2 . 3 . 2 . 3  F lush Opera t i ons 

Oecon Processed Hater < DPH> Is used to f l ush the Sediment 
Transfer Pump and l i nes, source tank s ,  SRST bot tom 
nozz l e ,  d i scharge l i nes and Sol i d s  Hand l i ng Pump s .  Oecon 
Processed Hater Pumps < DPH-P-12A&B> prov i de f l u s h  vater 
through hose conne c t i ons at the Sed i ment Transfer Pump 
and at each source tank. Post-sediment transfer f l ush 
can be performed from these conne c t i ons In forward and 
backflush flovpath s .  I n  add i t i on, OPH t s  suppl i e d  for 
backflushlng the SRST bottom nozz l e  area a s  wel l as for 
forvard and backfl ush l ng capab i l i t i e s  of the 11 scharge 
l i nes and sol i d s  hand l i ng pumps . Thi s m i nimizes any 
res i dual  bu i l dup and poten t i a l  hot spot s .  

E x i s t i ng h igh  pressure pos i t i ve d i spl acement pumps 
< E l l l ott /NLB> In the Temporary Decon Hater System prov i de 
approved decon vater to a NLB 3-0 nozzl e  mounted In the 
temporary repl acement manvay cover on each source tank 
and SRST washer s .  The nozzl e  arms rotate I n  a ver t i cal  
p l ane and dr i ve the body of the nozz l e  In  a hor i zontal 
pl ane, thus prov i d i ng a 360 degree spher i cal  spray 
pattern. The source tank noz z l e  can be pos i t i oned to 
sveep sol ids  to the vacuum head for p i ckup and for tank 
val l washdow n .  Hhereas the SRST nozz l e  prov i des for tank 
Internal washdown and water add i t i on for pos s i b l e  
d i l u t ion cf sediment s l urr i es .  
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3 . 0  RADIOLOG ICAL CONSIDERATIONS 

3 . 1  ALARA Con s i derations 
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A l l  personnel performi ng wor� w i t h i n  the bounds of tn l s  eva l ua t ion 
ut i l i ze every means ava i l ab l e  to ma i n ta i n  the i r  exposures to 
radi a t i on as low as reasonab l y  achievab l e  <ALARA> . Rad i o l og i cal  
Control s personnel moni tor wor� areas as requi red and prov i de dose 
rate I n formation to a i d  Ind i v i du a l s  I n  performance of the i r  tas�s 
I n  so far as rad i olog i cal  wor� practices are concerned . 

Extenslv� p l anning of tas�s to be conducted I n  rad i a t i on �reas and 
tra i n i ng of personnel are used to reduce the t i me necessary to 
comp l ete ta�k s .  Hockups for tra i n i ng and proof-of-p r i n c i p l e  
tes t i ng are a l so used . H i gher rad i a t i on areas are I denti f i ed to 
personnel and � h l e l ded where pract i cal . Hork I s  struc tured to 
avoid those areas to the extent pos s i b l e .  

Currently,  the assemb l y ,  I ns ta l l at ion , and operation of the 
sediment tr�nsfer and proce s s i n g  system have resul ted In personnel 
expvsure of approx imate l y  44 person-rem. The projected expend i ture 
for con t i nued operat i on of the sediment transfer and proces s i ng 
system I s  e s t i mated to be approx imately 58 person-rem. 

3 . 2  Ex i s t i ng Contamination I n  Work i ng Access Area2 

Horker access i b i l i ty for the removal of sediment from sumps and 
tanks may be required I n  the fol l owing cub i c l es: 

AX02 1 - Reactor Coolant B l eed Tank A 
AX020- Reactor Coolant B l eed Tanks B & C 
AX012- Aux i l i ary Bui l d i ng Sump and Sump Tank 
FH009- Neutra l i zer Tanks 
AX 1 1 6- Makeup Tank 
AX 1 31 - Mi scel laneous Haste Holdup Tank 
AX21 8 - Concentrated Waste Storage Tan� 
AXSOl /502- Reactor Bui l d i n g  Spray Vau l ts 
AXSOJ/504- Decay Heat Removal Vau l t s  

Each AFHB cub i c l e  w i l l  b e  decontam i nated to remove contam i na t i on 
hot spots .  to m i n i m i ze the need for respi rators and to reduce 
general area dose rates as spec i f i ed I n  the Phas� 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 operat i ons due to the poten t i a l  for I nduced 
a i rborne rad i oac t i v i ty caused by spray i ng and m i x i ng opera t i ons .  
Any resp i rator requ i rements w i l l  be s t i p u l ated by Rad i o l og i cal 
Engi neer i n g .  The potent i a l  sediment source tank temporary manway 
covers are desi gned to seal and secure each tank to m i n imize the 
possi b i l i ty of a i rborne l eakage. In add i t i on , the SRST manways 
have been fi tted w i t h  a vented p l exlg l as s  box enclosure to further 
m i n i mi ze the poten t i a l  for a i rborne releas e .  Au� l l l ary b u i l d i ng 
a i rborne a c t i v i ty I s  con t i nuou s l y  moni tored by ex i s ting a i r  
mon i tor i ng system s .  
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3 . 3  Rad iat ion Mon i toring 

Portable rad i at ion mon i tors are used I n  detec t i ng rad i at i on leve l s  
I n  general work area s .  The moni tors are located near poten t i a l  
sources .of rad i a t ion and I n  areas where a bui ldup of rad i oact ive 
mate r i a l  may resu l t  In exce s s i v e l y  h i g h  rad i at i on l e ve l s .  As 
determl�ed by Radiolog i ca l  Eng i nee r i ng , a i rborne mon i tor i n g  of the 
spent r e s i n  transfer pump cubi c l e  <AXOlO> and Aux i l i ary B u i l d i ng 
basement hal l way take pl ace dur i ng system ac t i v i t i e s .  

3 . 4  Sh i e l d i ng and Access Control 

The primary objec t i ve. of s h i e l d i ng des i gn and access control I s  to 
protect opera t i n g  personnel and p l ant personnel from rad i a t ion 
sources In the Aux i l i ary B u i l d i n g ,  I nc l ud i ng the sediment transfer 
header , transfer pumps . Spent Res i n  Storage Tanks and the 
concentrated s l urry transfer hose . Corridors have been s h i e l ded to 
ma i nta i n  dose rates at  �2 . 5  mrem/hr duri ng norma l sed i ment tronsfer 
operat ions.  

Sh i e l d i ng des i gn In  the Aux i l i ary Bui l d i ng Is  based on the 
s h i e l d i n g  of process equ i pment .  res i n  tanks and the transfer of 
spent res i n s  and sol i d i f i ed was te . · The transfer and proces s i ng 
system des i gn I ncorpora tes prov i s i ons to pre c l ude the forma t i on of 
s tagnant sed i ment s l urry zones , wh i ch I nc l ude I n terconnected 
flowpaths and use of fl ushwater. Therefore , loca l i zed p i p i ng hot 
spots are m i n i m i zed . The concrete wal l s  of the SRST cub i c l es were 
or i g i nal l y  desi gned to al low a ma x i mum of 2 . 5  mrem/hr I n  adjacent 
areas wh i l e proces s i ng spent res i n s .  Des i gn rad i oac t i v i ty l ev e l s  
are based upon 1 4  l eakage of f i ss ion products from the fuel rod s .  
S i nce the total act i v i ty I n  the sediment to b e  processed I s  l e s s  
than the des i g n  case , rad i a t i on l eve l s  I n  adjacent areas d u e  to 
sediment contained I n  the tanks I s  not expec ted to be greater than 
2 . 5  mR/hr . Calcu l a t ions �ade u s i ng the ISOSHLD computer code 
confirm the dose rates to be much l e ss than 0 . 0 1  mR/hr. 

The bott��s of the SRSTs may be s h i e l ded Inside the i r  respec tive 
cubi c l e  <AX008, AX009> tc al low for ma i n tenance of the m i xers . 
Sh i e l d i ng shou l d  con s i s t  of l ead blankets or l ead sheets and cover 
the lower nozz l e  and d i scharge p i p i n g .  The amount of shie l d i ng 
requi red should be m i nor s i nce the tank wi l l  be empty and fl ushed 
I f  necessary to reduce the dose rate p r i or to performi ng any 
ma i n tenance I n s i d e  the cub i c l e .  

The sediment transfer man i fold and hoses have been sh i e l ded to 
ma i nta i n  general area rad i a t ion l eve l s  at or below 2 . 5  mR/hr dur i ng 
normal transfer operat ions. The hose from AFHB sed i ment sources to 
the SRST should r�sult I n  about 54 mR/hr <un s h i e lded> at a one-foot 
d i stance wi th 54 by we i ght  sediment I n  the l i ne.  The I ns ta l l ed 
s h i e l d i ng < l ead b r i c k s >  reduces that to� 2 . 5  mR/hr.  
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Hoses from the SRST to the sol i d i f i c a t i on feed s ta t i o n .  however , 
may resul t I n  up to 2 R/hr a t  one foot . The transfer pump s � l d  has 
been s h i e l ded to ma i n t a i n  works t a t i on rad i a t i on l eve l s  at  or be low 
2 . 5  mR/hr. Process f l ow va l ves  w h i c h  req u i re operat i on have been 
located beh i n d  s h i e l d i ng and prov i ded w i th reach rods or remote 
operators .  The hoses from the chem i c a l  add i t ion sk i d  are not 
s h i e l ded s i nce no rddloac t l v l ty e � l s t s  In these l i ne s .  

4 . 0  SAFETY 

The d i scharge transfer hose from the reactor bu i l d i n g  basement 
sediment removal s k i d  has been routed on the 305 ft  e l evation to a 
desi gnated reac tor bu i l d i n g  penetration for transfer to the SRST. 
The hose from the reactor bu i l d i ng basement to the SRST may resu l t  
I n  about 200 mr/hr < un s h i e lded> a t  a one-foot d i s tance wi th St 
sediment I n  the l i ne . The transfer hose has :;een s h \ e l ded to 
reduce hot spots and to m i n i mi z e  any con t r i but ion to general area 
dos e .  Sh i e l d i ng des i gn and desi red dose redu� t l on I s  determined by 
Rad i o l og i c a l  Eng i neer i ng .  

To accompl i sh sediment transfer and proces s i ng tasks safe l y  and 
effect i v e l y ,  process pathways have been chosen wh i ch m i n i mi ze Impact on 
other plant operation s .  Th i s  section des c r i bes a l l  o f  the parameters and 
post u l a ted acci dent scenarios w h i c h  have been accounted for I n  the des i g n  
o f  the system. 

4 . 1  Interfac�s w i th E x i s t i ng P ipi ng 

To I n corporate t�e system ha. �ware I nto the process there are 
several t i e - I n  poi n t s  at  wh i c h  new p i p i ng has been connected to 
e x i s t i ng plant systems . The Sediment Transfer and Proces s i ng 
System I n terface wi th the fol lowi ng temporary and permanent plant 
systems : 

1 .  Haste Di sposal L i q u i d  (HDll System 

The sediment removal connec t i ons to the HDL System are v i a  
temporary repl acement manway covers for the source tan�s 
< Neutra l i ze r ,  M i s ce l l aneous Haste Hol d-Up , Con taminated Dra i n ,  
Aux i l i ary Bu i l d i n g  Sump, and Reactor Coolant Bleed Hold-Up 
Tanks > .  and by lowe r i ng a vacuum wand I n to the Aux i l i ary 
Bu i l d i ng Sump. The effluent from decant operat i ons pa sses 
through the HDL System < Neutra l i zer Tank s >  and u l t i mate l y  to 
the EPICOR I I  System. Whereas . dur i ng transfer d i re c t l y  back 
to the reactor bui l d i ng basement , the effluent from decant 
does not rass through the HDL system. The sediment transfer 
system does not d l re � t l y  I n teract w i th the EPICOR I I ,  and t i e s  
I n  on l y  v i a  the HDL system. 

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

The sed i ment removal conne c t i ons to the HDS System are v i a  
temporary repl acement manway covers for the source tank 
<Concentrated Haste Stor�ge Tank > and for the proc e s s i n g  tanks 
< Spent Res i n  St,rage Tank s > .  I n  add i t ion. the HDS System 
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p i p i ng has been mod i f i ed as descr i bed ear l i e r .  The connec t i on 
w i th e x i s t i n g  p l ant  p i p i ng can be seen on the system drawi ng,  
2E-3233-103S. <Ref.  2 1 >  

3 .  Temporary Decon Hater <TOW> System 

The TDH
.
System I nvolves use of the Nat i onal L i q u i d  B l a s t i ng 

<NLB> Pump to supply the SRST and sed i ment source tank 
washers. The El l i o t t  Speedb l a s t  Haterb l as ter H i gh Pressure 
< E l l iott #2 ) Pump a l so uses TDH for sed i ment so�rce tank 
washer�. In order for the TDH system to become contami nated , 
sediment wou l d  have to r i se above I t s  normal l ev e l  <or a l arm 
poi nt> . enter the washer nozz l e ,  travel up the washer shaft,  
back through the supply l i ne ,  and up to 305' e l evat i on to the 
source pump. I n  the case �f SRST wa shers . add i t iona l 
I so l a t i ng val ves must be bypassed . The probab i l i ty of 
occurrence for each of these events I s  cons i dered remote. I n  
add i t i o n ,  t�e d r i v i n g  heads are not consi dered t o  be 
suff i c i en t  for reverse flow. Thus . s i n g l e  barr i er I so l a t ion 
In t h i s  case I s  cons i dered adequate. 

4 .  Decon Processed Hater <DPH> System 

The OPH System I nvolves use of pumps OPH- P - 1 2A and B to suppl y 
fl ush water for the sediment source tank s ,  Sl udge Transfer 
Pump Sk i d ,  SRSTs , Chen1 l c a l  Add i t i on Sk i d ,  Decant F i l ter Sk i d ,  
Reactor Bui l d i ng S l udge Transfer Ski d ,  and assoc l atect l i ne s .  
DPH I s  a l so used t o  supply the accumulators assoc i ated w i th 
the doubl e  mechan i c a l  sea l s  for the SRST m i xers , sol i ds 
hand l i ng pump s ,  s l udge transfer pump and sol i d s  hand l i n g  
del umper.  System components are f l ushed wi th OPH as  necessary 
to remove sol i d s  depos i ts and/or rad i a t i on l eve l s .  Chemi cal  
mi x i ng opera t i ons may ut i l i ze e i ther or both of the s i x ty 
gal lon Chem i c a l  Add i t ion Tanks and a m i n i ma l  quant i ty of OPH. 
OPH Is automat i c a l l y  I ntroduced to the system equi pment seal 
accumu l a tors upon supply header pressure aropp l ng b e l ow 30!5 
p s l g .  Based on normal weepage across the seal faces . a 
m i n i ma l  quant i ty of DPH makeup I s  requ i red . < Note that the 
OPH supply l i ne conta i n s  a check va l ve to prevent backflow of 
deminera l i zed water when the OPH System I s  depre s s ur i zed . >  

5 .  Oeml neral l zer Hater <DH> System 

Deminera l i zed water I s  used as  a backup to the decon processed 
water supply for the doub l e  mechan i c a l  se� ! s  assoc i a ted w i th 
the SRST m i xers , sol i d s  hand l i ng pumps , s l udge transfer pump 
and sol i d s  handl i n g  de l umpe r .  OH I s  automat i c a l l y  I n t roduced 
upon seal water supply pressure dropp i n g  below 2 5!5 p s l g .  
Based on proper ma i ntenance of the seal s ,  a m i n i ma l  quant i ty 
of de1:1 l nera l l zed water I s  requ i red . < Note that the DH supp l y  
l i ne con t a i n s  a check va l ve t o  prevent backflow o f  decon 
proce ssed water when the OH System I s  depressu r i zed . >  
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Ins trument a i r  I s  used for actuators on automa t i c  va l ve s  a s  
we l l  a s  for SRST washer a i r  motors I n  the S l udge Transfer and 
Process i ng System. M i n imal quant i t i es of a i r  are consumed 
w i th each v a l v e  moveme n t .  Ins trument a i r  supp l y  to each SRST 
washer motor determines the t i me requi red for a complete 
washing cyc l e .  I t  does not affect water spray. A m i n i ma l  
quanti ty of I A  I s  requ i red for tank wash i n g .  

7 .  Serv i ce A i r  <SA> System 

Serv i ce a i r  I s  used for actuators on automa t i c  v a l ves  on the 
Reactor Bu i l d i ng Sl udge Remov a l  Sk i d  and for sparg l ng of the 
SRSTs. M i n i ma l  quant i t i e s  are. consumed wi th each v a l ve 
movement .  M i n i ma l  quant i t i es of serv i ce a i r  from e i ther the 
p l ant  Serv i ce A i r  System or a temporary compressor w i l l  be 
used to blow through the SRST d i s charge l i nes and con i c a l  
bottoms t o  c l ear any bl ockages p r i or t o  transfers from these 
tanks. Check v a l � e s  and adm i n i s t r a t i v e  control of hoses h e l p  
prevent back contam i n a t i on o f  the S A  System from SRST sparg l n g  
act i v i t i e s .  

8 .  N i trogen System 

Separate from the permanent p l ant  n i trogen systems , bo t t l ed 
n i trogen I s  used to I ncrease the backpressure on the buffer 
f l u i d  for sea l s  as soc i a ted wi th the sol i d s  hand l i ng and s l udge 
transfer pumps as  wel l  as sol i ds handl i ng del umper d u r i ng 
fl ush i ng modes .  Buffer f l u i d  pressure must eKceed proces s  
f l u i d  pressure otherwise l eakage w i l l  not b e  ou t o f .  b u t  I nto. 
the sea l s  and process f l u i d  l i ne I ntegri ty w i l l  be l os t .  

9 .  E l ec t r i c  Power and Control Suppl i es 

Two types of or i g i na l  plant power are used I n  the S l udge 
Transfer and Proce s s i ng System. Nomi nal 480 VAC power I s  used 
for the mu l t i p l e  phase , l arger horsepower motors assoc i ated 
w i th the s l udge transfer, sol i d s  hand l i n g ,  Reactor Bui l d i ng 
s l udge pump s ,  the SRST mi Kers , the Reactor Bui l d i ng s l udge 
tank m i K e r ,  and the sol i d s  handl i ng del umpe r .  Nomi na l  1 20 VAC 
power I s  used for the s i ng l e  phase , sma l l e r  horsepower motors 
assoc i a ted w i th the chemi cal  add i t ion pump, chemi c a l  add i t ion 
tank mi xers , sol i d s  l evel detector cab l e  ree l s ,  and decant 
hose ree l s .  In add i t i on , nomi na l  1 20 VAC control vol tage I s  
provided to the vari ous I ns trumen t a t i on assembl i es .  

1 0 .  M i s ce l l aneous Systems 

The sed i ment removal connec t ions to the various Aux i l i ary 
Bu i l d i ng source tanks occur v i a  temporary repl acement manway 
covers. The Reactor Bu i l d i n g  Sump sed i ment removal w i l l  f i r s t  
b e  attempted through use of the or i g i na l  p l a n t  sump pumps and 
p i p i n g .  If unsuccessfu l ,  other means may be a ttempted. 
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Tes t i ng t� the e x tent pract i c a l  prior to system operation wi l l  
determine the I n tegri ty of these barri ers or the need to prov i de 
addi t i onal I so l a t i on .  

A l l  process flow l i nes w i l l  be hydros t a t i ca l l y  tested I n  accordance 
w i th ANSI B31 . 1  I n  order to guard aga i n s t  l i ne break s ,  v a l v e ,  pump 
and fl ange l eaks . 

Hydrosta t i c  tes t i ng w i l l  be performed u s i n g  OPH p r i o r  to any 
sediment handl i ng opera t i ons . 

4 . 2  Cri t i ca l i ty 

Cri t i ca l i ty w i l l  not occur dur i ng sed i ment proc e s s i n g  operations 
assuming that the fuel e s t i mates for the Reactor Bui l d i ng Sump , 
Reactor Bui l d i ng Basement Sedimen t ,  Aux i l i ary Bu i l d i ng Sump Tank, 
and Sump represent a worse case fuel quan t i ty scena r i o  for a l l  AFHB 
and reactor bui l d i ng sed i ment sources be i ng processed . 

The cri t i cal  mass of UOz w i th three wt� u235 and 0 . 4  I nch 
max i mum pe l l et  d i ameter I n  unborated water I s  93 Kg < Ref.  1 8 > .  To 
ensure that no c r i t i ca l i ty wou l d  occur, a conservat i ve l i mi t was 
establ i shed I n  which the m i n i mum cri t i ca l  mass I s  con s i dered to be 
75� of 93 Kg . ihu s ,  the conservat i v e  c r i t i c a l  mass I s  
approx i mately 70 Kg.  The amount of fuel present In  the Aux i l i ary 
Bu i l d i ng Sump and Sump Tank was calculated based on gamma 
spectroscopy measurements performed by Fuel Measurements and 
Analys i s  <Ref. 1 5> .  The mass of U02 c a l c u l ated to be I n  the sump 
I s  0 . 265 kg and I n  the sump tank I s  0 . 00 1 4  kg , respec t i ve l y .  
Conseque n t l y ,  I t  I s  concluded that an I n suffi c i ent  amount of fuel 
I s  contai ned I n  the Aux i l i ary Bui l d i ng Sump and Sump Tank to 
achi eve a cr i t i cal  mas s .  

S i m i l a r l y ,  the Reactor Bui l d i ng Sump c r i t i ca l i ty eva l ua t i on report 
concludes that fuel present cou l d  vary between 2 kg to l ess than 
20 kg I n  the basement , wh i ch I s  an I n suff i c i ent  amount of fuel to 
achi eve a cri t i ca l  mass < Re f .  2 4 > . Therefore , based on the ab�ve 
fuel e s t i mates , comb i n i ng sed i ment from these sources wou l d  not 
consti tute a suff i c i ent  quanti ty of fuel capab l e  of a c h i e v i n g  a 
cri t i cal  mas s .  Add i t iona l l y ,  the SRST capac i ty ( 386l gal l on s >  
proh i b i ts the comb i n i ng o f  a l l  the sediment from these var i ous 
sources . 

4 . 3  Inadvertent L iqu i d  Re l ease I n  the Aux i l i ary Bui l d i ng or Reactor 
Bu i l d i ng 

Inadvertent rel eases of l i qu i d  from the s e d i ment transfer or 
process i ng equi pment cou l d  resu l t  from valve m i s a l i gnmen t ,  hose 
rupture, or tank overflow. Any l eakage dur i n g  transfer of the 
Reactor Bui l d i ng basement l i qu i d/sed i ment onto the 305 ' e l evation 
of the Reactor Bui l d i ng wou l d  s i mp l y  dra i n  back to the basement 
f l oor and wou l d  rema i n  w i th i n  the bu i l d i n g .  Personnel e x posure 
l sm l n l m l zed s i nce Reactor Bu i l d i ng access I s  control l ed .  No 
I nadvertent envi ronmental rel ease of th i s  water wou l d  occur. 
Inadvertent rel ease scenarios In the Aux i l i a ry Bu i l d i ng were 
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contempl ated �lthout a l lo�ance for I n i t i a l  detect i o n .  The 
scenarios and the i r  consequences are desc r i bed I n  the sections that 
follo�. 

4 . 3 . 1  Spent Res i n  Storage Tank Overflow 

The overfi l l  of the SRST has been consi dered I n  the event 
of a postulated I nstrument fa i l ure and/or an operational 
error. L i qu i d  l ev e l s  In the SRST are conti nuou s l y  
moni tored by automa t i c  son i c  l evel detector s .  As a 
resu l t  of overfi l l ,  l i qui d/sediment woul d  f i l l  the SRST 
and overflow through the e x i s t i ng 2" overflow l i ne,  to a 
floor drain whi c h  drai ns  to the Aux i l i ary Bu i l d i ng Sump 
<ABS> . Other tank exi t pathways are I solated during a l l  
sediment transfer operation s .  S i nce the overflow l i ne 
ends one I nch above the funnel shaped floor d ra i n ,  a 
minor amount of s l urry may s p i l l  onto the cubi c l e  floor 
< AX008 or AX009> .  

Any I ncrease I n  the ABS level caused by an SRST overflow 
woul d  be detected at the radwaste panel d i g i tal readout ,  
�h l c h  I s  moni tored duri ng sed i ment transfer opera t i on s .  
No I nadvertent release 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 I s  
I n  a locked, high rad i a t i on area and the SRST cub i c l e s  
<AX008 and AX009> have l i m i ted access dependant on 
di scharge dose rates during process opera t i ons . 

4 . 3 . 2  Hose and Valve leaks 

Hose and/or v a l ve l eaks are pos s i b l e  I n  areas where 
process p i p i n g  and hoses are routed.  Various cubi c l e s  
wh i c h  are suscep t i b l e  t o  leakage a r e  l i sted I n  Section 
3 . 2 .  Add i t iona l l y ,  leakage cou l d  occur from hoses routed 
I n  corri dors on a l l  el evations of the AFHB. However ,  I n  
each of these areas floor dra i ns lead to the Aux i l i ary 
Bu i l d i ng Sump. Si nce t h i s  type of contempl at!d condi t ion 
has the poten t i a l  to d i vert sma l l  quant i t i e s  of l i qu i d  to 
the sump , < I .e . ,  quan t i t i e s  sma l l  enough to go undetected 
by the flow rate detectors and pressure detactors noted 
I n  Section 4 . 3 . 3 > ,  I t  I s  l i ke l y  that t h i s  type of leakage 
wou l d  be detected by an I ncrease I n  sump l evel I nd i cation.  

An I ncrease In a i rborne act i v i ty wou l d  be detected by the 
a i r  mon i tor ing system. leakage I s  further m i n i m i zed by 
the use of poly bags or s l eeves p l aced at each of the 
hose and valve connec t i on s .  Al l system hose and p i pe I s  
leak tested I n  accordance w i th ANSI B31 . 1 .  Inadvertent 
rel ease from the Auxi l i ary Bui l d i ng to the envi ronment 
wou l d  be very minor and we l l  w i t h i n  that anal yzed for a 
spent res i n  s torage tank rupture. 
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Releases caused by a hose rupture or brea� I n  the system 
are m i n i m i zed by moni toring and control c i rc u i t s  I n  the 
transfer and process systems. In the event of a hose 
rupture I n  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 tr i p  the pump. In  the event of a s i m i l ar 
break I n  the process system, the mass flow detector on 
the di scharge s i de of the sol i d s  handl i ng pump wi l l  
detect a rate change and acti vate an a l arm on the status 
and control panel , notifying the operator to secure 
process operations.  The suction s i de of each of these 
pumps I s  moni tored by a f l u i d  detector wh i ch when I t  
detects a loss of f l u i d ,  as  I n  a hose rupture , wi l l  t r i p  
the pump. 

S i mi l ar l y ,  the transfer hose from the reactor bui l d i ng 
penetratlo� to the SRST I s  protected from a system 
rupture by a pressure detector on the d i scharge s i de of 
the reactor bu i l d i ng sed i ment removal pump. Hhen a loss 
of pressure Is  detected by th i s  I n s trument I t  wi l l  t r i p  
the sediment removal pump. 

Based on the above I n formation,  an I nadvertent release 
from a hose rupture woul d  res u l t  In a spi l l  of 
approx imately 50 gal lons . 

I t  I s  assumed th i s  50 gal l on spi l l  I s  released I n  the 
corri dor on the 280' el evation I n  the Aux i l i ary Bu i l d i ng 
and half of the spi l l  wi l l  d r � l n  to the ABS through floor 
dra i ns and the other half wi l l  remai n  on the corri dor 
floor . The res u l t i ng dose rate exposure a t  the center of 
the spi l l  woul d  be 895 mr/hr at 1 foot. 

The amount of a i rborne. rel eased from th i s  type of l i q u i d  
spi l l  woul d  b e  very minor . Any rel eases of a i r borne 
acti v i ty wou l d  be w i t h i n  the AFHB and wou l d  be removed by 
the h i gh eff i c i ency a i r  < HEPA> f i l ters . Off- s i te 
a i rborne release wou l d  be I ns i gn i fi cant and far w i t h i n  
the bounds of that postul ated I n  a SRST rupture . 

4 . 3 . 4  Valve M i s a l ignment 

The closed loop configuration of the transfer and process 
system des i gn v i rtua l l y  e l i m i nates the pos s i bi l i ty of a 
m i s a l i gned v a l ve caus i ng an I nadvertent rel ease of 
sed i ment s l ur r i e s .  The exceptions to t h i s  fact are I n  
two valve locations I n  the process i ng system p l an t  
design.  These v a l ves are the 1 /2"  local sample 
connection v a l ve s  HOS-FV- 1 1 6  and HOS-FV- 1 1 7 ( l ocated I n  
cub i c l e  AXO l O ,  Spent Res i n  Transfer Pump Room> and the 2"  
res i n  transfer v a l ve HDS-V-79 < l ocated In  c ub i c l e  FHOOl , 
Rec l a i med Bor i c  Acid  Pump Room> . To m i n i mi ze an 
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I nadvertent rel ease by these v a l ves , the i r  operation I s  
admi n i s trat i ve l y  control led by system operat i onal 
procedures .  

Any release of rad i oac ti v i ty from a val ve misal i gnment 
wou l d  be released w i t h i n  the contai nment or the AFHB. 
The conta i nment or AFHB wou l d  act as a phys i cal bar r i er 
and prevent any l i q u i d  release from escapi ng to the 
envi ronment .  Any a i rborne rel ease and dose consequence 
I s  bounded by the SRST rupture acci den t .  

Spent Res i n  Storage Tank Rupture 

The pos s i b i l i ty of an acc i dent I n  the course of the 
sed i ment transfer and process i ng operations I s  remot e .  
However, envi ronmental r e l eases. even under acci dent 
cond i tions,  w i l l  be control l ed and f i l tered . The 
poten t i a l  on- s i te and off- s i te rad i o l og i cal consequences 
were evaluated for a release of the contents of a Spent 
Res i n  Storage Tank to the Aux i l i ary Bui l d i ng envi ronme n t .  

The Reactor Bui l d i ng basement and sump and Auxi l i ary 
Bu i l d i n g  tanks and sump may conta i n  s i gn i fi cant amounts 
of f i s s ion products , some fuel mater i al , and sediment. 
It has been as sumed for t h i s  eva l ua t i on that the acc i dent 
occurs wh i l e  the SRST conta i ns the max i mum e s t i mated 
amounts of rad i oact i v i ty < I . e . , Reactor Bu i l d i ng sump 
sed i men t > .  The SRST woul d  contai n  radioac t i v i ty a s  
presented I n  Table 4 .  

The SRST rupture I s  consi dered t o  rel ease 2400 ga l l ons · of 
431 by wei gh t  concentrated sediment to I ts respec t i ve 
cub i c l e .  For I l l us trat i ve purposes SRST "A" and I ts 
associ ated c ub i c l e  < AX009) wi l l  be used . The floor dra i n  
I ns i de the cubi c l e  can be assumed to be pl ugged w i t h  
mate r i a l  spi l l ed from the tank. The resul t of the spi l l  
I s  as sumed to l eave SOt of the sed i ment I n s i de the 
c ub i c l e  w i t h  a l ayer of water one c e n t i meter deep. The 
rema i ni ng sediment and contaminated water \ s  assumed to 
spi l l  I nto the adjacent area to the c u b i c l e s  w h i c h  
I nc l ude the SRST " B "  cub i c l e  <AX008> .  and t h e  Spent Res i n  
Transfer Pump cubi c l e  <AXOl O> . Hater , other than a pool 
one cent imeter deep I n  th i s  area, I s  assumed to dra i n  to 
the ABS by floor dra i n s .  

Release of a i rborne acti v i ty t o  the Auxi l i ary Bui l d i ng 
dur i ng a s p i l l  woul d  be negl i g i b l e  I n  the areas outs i de 
the affected c ub i c l e .  The wet sed i ment comb i ned w i th a 
water l ayer wou l d  prevent al l but very mi nute amounts of 
the act i v i ty rel eased to become a i rborne. Act i v i ty that 
does become a i rborne wou l d  be removed from the cub i c l e  by 
the Aux i l i ary Bu i l d i n g  vent i l a t ion system. 
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4 . 3 . 5 . 1  Radiologi c a l  Consequences of Tank Rupture - On-Si te 

On- s i te radiolog i ca l  consequences of the tank rupture 
have been analyzed to determine exposure rates for two 
cond i t ions: 1 >  exposure rate at  the openi ng of the 
enclosure adjacent to the SRST "A" cubi c l e  due to the 
pool of contaminated water and sed i ment on the floor,  and 
2> exposure rate from the Aux i l iary Bu i l d i n g  exhaust duct 
HEPA fi l ters due to capture of the rel eased a i rborne 
act i v i ty.  

1 .  Pooled Hater Rad i a t i on F i e l d  

Thi s calculat ion I s  based on a wors t  case scenar i o  
whi ch as sumes that the SRST I s  f i l l ed w i th Reactor 
Bui l d i ng Sump Sediment at 43t by weigh t .  Currently,  
the exact sed i ment vol ume at  each source location I s  
unknown , al though the opti mum concentration for 
sediment transfer I s  between 1 and 5t by wei ght 
sediment .  At  t h i s  concentration I t  wou l d  take 
several sediment transfers to achieve a 43t by 
weight sed i ment concentration. 

The SRST "A" Cub i c l e  I s  a 1 4 ' -0" by 1 6 ' -6"  enclosure 
entered by way of a s h i e l ded door. The area was 
mode l ed for the ISOSHLD-11 computer code for the 
purpose of cal c u l a t i ng the rad i ation f i e l d  due to 
the pool of sed i ment and water. Rad i a t i on f i e l d  
I ntens i t i e s  were calcul ated at  several d i s tances 
above the surface of the pool : contac t ,  1 -ft , 3-f t ,  
6-ft, and dose rate ou t s i de cub i c l e .  The rad i a t i on 
dose rates calcul ated for th i s  scenar i o  are l i sted 
below. The expected rad iat ion l evel s at  lower 
concentrations woul d  be s i gn i f i can t l y  l e s s .  Th i s  
conserva t i ve assumption bounds any pos s i bl e  worst 
case dose consequences from a SRST rupture. 

contact-
1 -ft-
3-ft-
6-ft­
Outside SRST 
Cub i c l e  

886 R/hr 
559 R/hr 
271 R/hr 
1 3 3  R/hr 

2 . 8  E-07 R/hr 

2 .  Aux Bui l d i ng Exhaust P l enum HEPA F i l te r  Rad i a t i on 
F t e l ds 

As mentioned I n  the Submerged Demlnera l l zer System 
Technical  Evaluation Report <SDS TER> . a dropped SDS 
l i ner was assumed to release l . OE-04 of the 
contained ac t i v i ty to the Fuel Hand l i ng Bu i l d i ng 
atmosphere. Simi l ar l y ,  I t  I s  assumed for th i s  
analys i s  that l . OE-04 I s  released to the Aux i l i ary 
Bu i l d i ng env i ronment. Th i s  assumption I s  
conservative because the spi l l  being consi dered for 
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t h i s  analyst s  con s i s ts of a l i qu i d-sol i d s  mi xture 
and the mechan i sm of the spi l l  I s  l es s  v iol ent than 
a cask drop. Add l t l on1l l y ,  the ai rborne acti v i ty 
that �u l d  be rel eased from a l l qut d-sol t d s  s p i l l  
voul d  be s i gn i f i cantly less  than that from a dry 
powder sp i l l .  

The rel eased ai rborne acti v i ty I s  expected to become 
entrained I n  the exhaust flow fi l ter system. 
Therefore,  the resu l ti ng primary gamma emi t t i ng 
i sotop i c  quant i t i e s  of 3 . 6£-03 Cl of Cs-137 and 
2 . 0£-04 Cl of Cs- 1 34 are assumed to be l oaded on the 
HEPA fi l ter bank s .  

In  December 1 981 , an analys t s  was performed on the 
Reactor Bui l d i ng Purge Exhaust duct HEPA f i l ter 
bank. A t  that t ime , the bank was determined to 
contain a total of 7 . 4  to 9 . 1  mCI of Cs-1 34 and 
65-79 mCI of Cs- 1 3 7 .  The r�su l t l ng radi a t ion l eve l s  
were 10 mR/hr a t  the p l enum s i de ,  24 mR/hr on top of 
the pl enu�. and an average of 64 mR/hr on the face 
of the f i l ter bank. Scal i ng these resu l ts to 
account for the actl � l ty r e l eased during a s p i l l  
from the SRST, the accumu l ated amounts of Cs- 1 34 and 
Cs- 1 37 speci fi ed earl i er woul d  add the fol lowing 
I ncreases to whatever actl�l ty was present on the 
f i l ters a t  the t i me of the spi l l :  

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

H mR/hr on top of pl enum . 1 . 1 4  mR/hr 

HmR/hr on fi l ter face • 2 . 92 mR/hr 

These radi a t i on l evel I ncreases are representat i ve 
of a worst case acc i dent and therefore bound any 
pos s i b l e  dose consequence from a SRST rupture. 

4 . 3 . 5 . 2  Rad i o l ogi cal Cor.seguenc�s of Tank Rupture - Off-Si te 

The off-s i te rad i o l og i ca l  consequences from the 
postulated SRST rupture were evaluated u s i ng the 
fol lowing assumptions:  

a .  l E-04 of the sediment act i v i ty I s  rel eased t o  the 
Aux i l i ary Bu i l di ng as a i rborne a c t i v i ty . 

b .  Aux i l i ary Bu i l d i ng HEPA f i l trati on eff i c i ency of �9t. 

c .  SRST conta i ns rad l onuc l l de concentra t i ons a s  
presented I n  Tab le 4 .  

d .  �he X/Q va l ues for the E K c l u s t on Boundary and the 
low popul a t i on zone are 6 . 1 £-4 and l . l E-4 sec/m3 
respectively.  
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Rad l onuc l l de 

Sb- 1 2 5  

Cs- 1 37 

Cs- 1 34 

Co-60 

Sr-90 

U-234 

U-238 

Pu-239, 240 

Pu-238 

TABLE 4 

Sediment Radlonuc l l de D i s t r i bu t i on 

Concentration <mCI /gm>a Total Cur l e sb 

5 . 1 E+0 2 . 3E+l 

8 . 0E+2 3 . 6E+3 

4 . 4E+l 2 . 0E+2 

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

6 . 5E+2 2 . 9E+3 

1 . 4E-4 6 . 3E-4 

l . l E-6 5 . 0E-6 

4 . 7E-3 2. 1 E-2 

4 . 3E-4 1 . 9E-3 

Cur i e s  
Released To 

Env i ronment 

2 . 3E-5 

3 . 6E-3 

2 . 0E-4 

1 . 9E-6 

2 . 9E-3 

6 . 3E - 1 0  

5 . 0E- 1 2  

2 . l E-8 

1 .  9E-9 

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

b .  Based on 431 by we i ght sediment concentrated In  the SRST 
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TABLE 5 

Off- s i te Dose Res u l t i ng From Post u l a ted Spent 
Res i n  Storage Tank Sp \ 1 1  to the Auxi l i ary 

Bui l d i ng Env i ronment 

E x c l u s ion Boundary 

5 . 1 6E-4 

4 . 28E- 1 1  

8 . 38E-3 

Dose <Rem> 

- 35 -

Low Popu l a tion Zone 

9 . 3 1 E- 5  

7 . 7 1 E- 1 2  

1 . 5 1 E-3 
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As prev ious l y  mentloned,
.
at the t i me of the tank rupture, 

the tank contents w i l l  be wet .  Consequent l y ,  the 
contents woul d  not be expected to e x h i b i t  as great a 
tendency to become a i rborne . These conserv a t i ve 
assumptions bound any pos s i bl e  dose consequence from a 
SRST rupture �cctdent.  

The off- s i te doses resu l t i n g  from the pos t u l ated tank 
rupture were assessed u s i ng the dose convers ion factors 
l i sted I n  NUREG-0172 < Ref. 25> and the organ dose 
c a l c u l a t ion methodol ogy con s i stent w i t h  Reg u l a tory Gu i de 
1 . 109 <Ref . 26> . Table 5 presents the off- s i te doses for 
the whole body , thyroi d  and bone . 

The bone dose I s  presented s i nce I t  was determi ned to be 
the c r i t i cal organ. The cri t i cal organ determl natton was 
made based on compar i son of dose convers i on factors for 
several organs , I nc l ud i ng the l ung,  k i dney, l i ver and 
I ntes t i nal trac t ,  for the d i s tr i bution of radlonuc l t des 
ava i l able for release. 

5 . 0  10 CFR 50 . 59 Eva l u a t i on 

Changes , Tests and Experiments , 1 0  CFR 50, para 50 . 59 ,  perm i ts the holder 
of an opera t i ng l i cense to make changes to the fac i l i ty or perform a test 
or exper i ment , prov i ded that the change, test or experiment 's not 
determined to be an unrevt ewed safety quest i on and does not I nvolve 
mod i fi cation of the p l an t  techn i cal  spec i f i ca t i on s .  

A proposed change I nvolves a n  unrevl ewed safety que s t i on I f :  

1 .  the probab i l i ty of occurrence or the consequences of an acc i dent or 
ma l func t i on of equ i pment Important To Safety < ITS> prev iously 
eval uated In the safety ana l ys i s  report may be I ncreased; or 

2 .  the pos s i b i l i ty for an acc i dent or malfunc t i on of a d i fferent type 
than any evaluated prev ious l y  I n  the safety analys t s  report may be 
cre!ted; or 

3 .  the marg i n  of safety, as defi ned I n  the bas t s  for any techn i cal  
spe c i f i cation,  I s  reduced. 

The F i na l  Safety Ana l y s t s  Report < FSAR> for THI-2 evaluated a var i ety of 
pos tulated events to bound the range of pos s i b l e  events and t he i r  
off- s i te dose consequence s .  Sec t i on 4 . 3 . 5  o f  th i s  SER s i mi l ar l y  ana l yzes 
a var i ety of events to bound the range of poss i bl e  Sediment Transfer and 
Proces s i ng events and the i r  off-s i te dose consequence s .  Th i s  eva l ua t i on 
propose� to compare s i m i l ar events to demonstrate that THI-2 acti v i t i e s  
are bounded by the THI-2 FSAR. 

The pos t u l a ted SRST rupture acci dent eva l uated I n  t h i s  SER was compared 
to the "Haste Gas Oecay Tank Rupture " :  ana l yzed I n  Section 1 5 . 1 . 1 7 of the 
TMI-2 FSAR. Th i s  acc i dent postulates the rupture of the waste gas decay 
tank and the consequent release of large quant i t i es of gaseous f i s s ion 
products to the aux i l i ary bu i l d i ng vent i l a t i on system and to the 
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env i ronment through the uni t ven t .  As reported In Tab l e  1 5 . 1 . 1 7-2 , of 
the THI-2 FSAR, the acc i dent resul ted I n  an accumulated dose of 3 . 6  rem 
whole body for the two hour exc l u s ion boundary and 0 . 57 rem whole body 
for the 30-day Low Popu l a t ion Zone < LPZ > .  

The rupture of a SRST has been anal yzed I n  Se�tlon 4 . 3 . 5  of t h i s SER.  
The rad l onuc l l des l i sted In  Tab l e  4 of t h i s  SER were assumed to be 
released to the Aux i l i ary Bu i l d i ng ven t i l a t i on system and subsequently to 
the env i ronment through the un i t  ven t .  The accumulated 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.  In 
add i t i on , the c r i t i ca l  organ dose for the as sumed d i s t r i bu t i on of 
radlonucl l des was c a l cul ated to be 8 . 38E-3 rem to the bone for the two 
hour e x c l u s ion boundary dose and l . S l E-3 rem to the bone for the 30-day 
LPZ dose . 

As can be seen , the dose consequences of the SRST rupture acc i dent are 
far l ess than those resul t i ng from the waste gas decay tan� rupture 
acci dent . Al though these events are not I den t i c a l , both events eva l uate 
the rel ease of l arge quan t i t i es of f i ss i on. product s .  Thu s .  they can be 
consi dered comparabl e .  The acc i dent analyses conta; ned I n  the THI-2 FSAR 
c l early b�nd the consequences of the SRST rupture acc i dent postulated 
for sed i ment transfer and proces s i ng .  

1 0  CFR 50 . 59 Rev i ew 

To determine I f  the sediment transfer and proces s i ng opera t ions I nvolves 
an unrevl ewed safety quest ion,  the three key questions must be eval uated . 

1 .  Has the probabi l i ty of occurrence or the consequences of an 
acc i dent or ma l funct i on of equi pment Important to safety prev ious l y  
eval uated I n  the Safety Ana l ys t s  Report been I n c reased? 

A var i e ty of events have been ana lyzed I n  t h i s  SER.  It  has been 
demonstrated that  pos t u l a ted events wi th poten t i a l  off-s i te dose 
consequences are substan t i a l l y less than the poten t i a l  consequences 
of comparable events analyzed. A l so ,  by ana l ys i s  of other 
postulated 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 THI-2 
FSAR. 

By ana l yz i ng pos t u l a ted events and rev iewing var i ous safety 
mechan i sms , I t  has been determined that sed i ment transfer and 
proces s i ng opera t i ons wi l l  not adversely affect equi pment 
c l a s s i f i ed as I mpor tant to safety < I TS > .  Consequent l y ,  I t  I s  
concl uded that the probab i l i ty of a mal func t i on of I TS equi pment 
has not been I ncreased . 

2 .  Has the poss i b i l i ty for an acci dent or ma l function of a d i fferent 
type than any eva l uated prev i ou s l y  I n  the safety ana l ys t s  report 
been created? 

The vari ety of pos t u l a ted events ana l yzed In t h i s  SER consider the 
spectrum of event types wh i ch potent i a l l y  could occur dur i ng 
sed i ment transfer and proces s i ng opera t i ons .  A compari son of these 
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events wi th those comparable events I n  the FSAR demonstrate that 
the type events postul ated for the sediment transfer and process i ng 
operations are s i mi l ar to and bounded by the FSAR. I n  addi t ion, no 
new event has been I dent i f i ed which  I s  di fferent than those 
pre v i ou s l y  anal yzed . Therefore , the sed i ment transfer and 
process i ng operations have not created the poss i b i l i ty of 
occurrence of an acc i dent or ma l function of a di fferent type than 
eval uated prev i ou s l y  In the FSAR. 

3 .  Has the marg i n  of safety. a s  defined I n  the bas i s  for any tech n i c a l  
spe c i f i ca t i on been reduced? 

As demonstrated by t h i s  Safety Eva l uat ion Report ,  Tec h n i cal  
Spec i fi c a t i on safety marg i ns wi l l  be  ma i n t a i ned throughout the 
sediment transfer and process i ng opera tions.  S i nce the opera t ion 
of the sediment transfer and proces s i ng sys tem and equi pment are I n  
accordance w i 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 nc l uded In t h i s SER wi l l  not 
reduce the mar3 l n  of safety as defi ned I n  the bas i s  for any 
techn i ca l  spec i f i cation.  

The p l anned act i v i t i es wi l l  not l ncr�ase the  probab i l i ty of occurrence or 
consequences of an acc i dent or malfunction of equi pment Important to 
Safety prev iously eval uated I n  the TMI-2 FSAR, TER ' s ,  SO ' s  and SER ' s .  

As a resu l t  of the above rev i ew ,  I t  I s  concl uded that the sed i ment 
transfer and proces s i ng operations descri bed I n  t h i s  SER are bounded by 
s i mi l a r  events postulated and analyzed I n  the TMI-2 FSAR and do not 
I nvolve an unrevl ewed safety ques t i on as defined I n  Sec t i on 50 . 59 of 1 0  
CFR Part 50 . 

6 . 0  ENVIRONMENTAL ASSESSMENT 

The sediment transfer and proces s i ng act i v i t i es have been assessed and I t  
I s  concl uded that these a c t i v i t i es wi l l  be performed wi th no unacceptable 
consequences to the hea l th and safety of the publ i c  or worker s .  

Rel eases to the pub l i c  resu l t i ng from pl anned sediment transfer and 
process i ng act i v i t i es are expected to be s i gn i f i ca n t l y  l � s s  than releases 
dur i ng previous work cor.ducted In the reactor bu i l d i ng or the AFHB. Past 
r e l eases of radloac t l v� ty to the envi ronment have been we l l  wi t h i n  the 
l i mi ts of the THI-2 Env i ronmental Techn i cal  Spec i f i ca t i ons . 

Potent i a l  off-s i te dose consequences resu l t i n g  from a Spent Res i n  Storage 
Tank rupture have been eva l uated. Th i s  I s  an I ns tantaneous release of 
2400 gal l ons of concentrated rad ioact i ve sed i ment to the SRST cub i c l e  
< Se c t i on 4 . 3 . 5 > .  I n  th i s  eva l uat ion the analyses were performed u s i ng 
e x treme l y  conserva t i ve assumpt i ons In order to prov i de boun d i ng resu l t s .  
U s i ng the conserva t i ve a�sumptlons the resu l ts were found t o  be wi th i n  
past analyses that have been found to have acceptable consequence s .  The 
poten t i a l  off- s i te dose consequences of a Haste Gas Decay Tank rupture 
were eval uated In the FSAR sec t i on 1 5 . 1 . 1 7 .  The rupture of t h i s  tank 
wou l d  r e l ease more radioac t i v i ty to the envi ronment than any other 
cred i b l e  radwaste system acc i dent and therefore was used as the bound i ng 
cond i t ions for t h i s  eva l uat ion. The dose rate consequences of a SRST 

- 38 - 0 1 58P/Rev . 4 



4340-3233-85-0088 

rupture acc i dent are s i gn i f i ca n t l y  l ess than those resu l t i n g  from a waste 
gas decay tank rupture a c c i den t .  <Sect i on 4 . 3 . 5 . 2 >  The radioact i ve 
r e l ease of a SRST rupture acc ident was found to be l ess than l t  of the 
10CF R 1 00 dose g u i de l i nes for a cc i dent s .  

A s  stated I n  Reference 9 .  the most s i gn i f i cant envi ronmental Impact 
assoc i a ted w i th the c l eanup of THI-2 wi l l  res u l t  from the rad i a t i on doses 
recei ved by the en t i re work force from c l eanup act i v i t i e s .  The 
envi ronmental I mpact from the c l eanup of TMI-2 resu l t i ng from 
occupa t i onal e x posure has been reeval uated by the NRC I n  supplement no. 1 
to Reference 9 .  Th i s  reeva l u a t i on e s t i mates an occupat i onal e x posure I n  
the range of 1 3 , 000 to 4 6 , 000 person-rem w i th AFHB and Reactor Bu l l d ' ng 
c l eanup act i v i t i e s  c�ntr l bu t l ng 6 , 400 to 22 , 400 person-rem. The totJ l 
occupa t i onal e x posure as soci ated wi th the I n s ta l l at i on and opera t i on of 
the sed i ment transfer and process i ng system has been e s t i mated to be 
approx i ma t e l y  58 person-rem. Thus , the e s t i mated occupa t i onal exposure 
from the act i v i t i es out l i ned I n  the SER are bounded by Reference 9 .  

Therefore , the p l anned sediment transfer and proce s s i ng act i v i t i e s  wi l l  
be performed wi th no s i gn i f i cant envi ronmental  Impact . 
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