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1 .0 PURPOSE, SCOPE AND ORGANIZATION 

1 . 1  Purpose 

4340-3233-85-0088 

The purpose of thi s  Safety Evaluati on Report \s to demonstrate that the 
evolutions whi c h  comprise the collection. transfer of sedi ment from 
tanks. and treatment of sedi ment \n the TMI-2 Aux i li ary and Fuel 
Handli ng Bui ldi ngs and the Reactor Bui lding basement and sump can be 
accompli shed wi thout presenti ng undue ri sks to the health and safety of 
the publi c .  

The objecti ve o f  the sedi ment transfer and processi ng program Is to 
provi de engi neeri ng design and equi pment to remove any resi dual sedi ment 
and li qui ds from major tanks. sumps. and reactor bui ldi ng basement. 

1. 2 SCOPE! 

As a result of the 1 979 acc i dent. radioacti ve water and core debri s 
parti c les were released to the Reactor Bui ldi ng and AFHB In various 
tanks. sumps. and on the reactor bui ldi ng basement floor. Consequently, 
radioacti ve sedi ment ts located tn these areas whi c h  consi sts pri mari ly 
of ri ver water sediment, concrete dust, and di rt. 

The scope of th\s eval uation Includes the collecti on of sedi ment from 
sumps and tanks In the AFHB, Reactor Bui ldi ng basement and sump, and 
transfer to the Spent Resi n Storage Tanks <SRSTs> for processi ng and 
deli very of concentrated sol i ds to a di sposal contai ner for cement 
soli d i f i cation. The solidi fi cation process i s  not In the scope of thi s 
SER. 

1.3 Organi zation 

Section 2 . 0  contai ns a descri ption of the sedi ment transfer and 
processi ng operations as well as a system descri ption. 

Section 3. 0 descri bes the radi ologi cal consi derations Includi ng the 
expected radi ation dose rates and engi neered features desi gned to keep 
exposures As Low As Reasonably Achi evable <ALARA>. 

Section 4 . 0  addresses the safety Issues and the des i gn features of the 
system. 

Section 5. 0 presents the summary and conclus ions of the 10 CFR 50. 59 
evaluati on. 

Section 6. 0 presents the references. 

2. 0 DESCRI PTION OF THE SEDIMENT TRANSFER SYSTEM 

2. 1 Background 

The 1979 acci dent and subsequent contami nation of the AFHB and Reactor 
Bui lding resulted In the generation of approxi mately 6700 gallons of 
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radioacti ve sediment located throughout var i ous tanks. sumps. and 
reactor bui ldi ng basement. A lt sti ng of sedtment locatt on s  and 
estt mated quantttt es t s  gt ven t n  Table 1. Tht s sedt ment const sts 
prt mar t ly of r t ver sedt ment. and concrete dust. and dt rt. Thi s sediment 
presents unt que problems for collectt on. processi ng, and ulti mate 
dt sposal. The sediment must be processed to ensure a stable waste form 
In complt ance w t th di sposal s t te requi rements and 10CFR61. At the same 
tt me. t t  should occupy mt n t mum volume to conserve space at the di sposal 
s t te and mt n t mt ze the cost of sht ppt ng. 

2. 2 Process Descrt ptton 

Dur t ng the process of sedtment from any AFHB or Reactor Butldt ng source 
to ei ther SRST. a sample wi ll be obtat ned and analyzed. The samples 
wi ll be analyzed to determ i n e  radt onucllde concentrattons for compliance 
wt th 10CFR61 cr t ter i a. Effecti ve hydrogen t on concentratton <pH> wt ll 
also be determi ned. whi ch can subsequently be controlled by the addi t i on 
of li me. Controlli ng the pH of the sediment wi ll Increase the 
effecti veness of the fer r i c  sulfate solutt on wi th regard to flocculent 
formation and particle settli ng character i sti cs In the SRSTs. 

Upon selecti on of a source of AFHB sedi ment. the appropr i ate valvi ng Is 
alt gned, and the Sedtment Transfer Pump lt ned up to fi ll the selected 
SRST. Si mplt f t ed process i ng and transfer P&ID Is shown In 
Fi gures 1 & 2. Sedi ment Is removed from each source tank ust ng a vacuum 
head accessed through the tank manway penetration. Also deployed 
through thi s  penetration wi ll be a 3-0 type nozzle powered by processed 
or demln water whi ch Is used to provt de agitation of the sedi ment 
deposi ts. permi tting effecti ve col lection of the soli ds. Thi s nozzle 
wi ll also be used to flush the tank i n ternals after removal of the major 
sedi ment deposi ts. 

The Reactor Buildi ng basement sediment wi ll be vacuumed usi ng a modi fi ed 
rover robot. The robot wi ll operate a vacuum tool whi ch wt ll di scharge 
the vacuumed sediment Into the reactor bui ldi ng sedi ment transfer sk i d. 
The reactor bui ldt ng sediment transfer sk i d  consi sts of a mounted 300 
gallon surge tank, redundant centri fugal slurry pumps. and conti nuous 
level t ndlcatlon at the control panel. Basement Sedt ment wi ll be pumped 
from the reactor but ldt ng sediment transfer sk i d  to the Auxll t ar y  
Bui ldi ng and transferred dt rectly Into the SRST for processi ng. Reactor 
Bui ld i n g  sump sediment wt ll be removed vi a ex i st i n g  pumps and li nes and 
di scharged di rectly to the ABST. where It wi l l  be transferred to the 
SRST by the STS dur i ng normal tank sediment removal operations. 

Dur i ng AFHB sed i ment transfer, the sediment transfer pump di scharges 
sedi ment sl urr i es t n  thei r unprocessed form to a common flex i ble hose 
fi l l  l i n e  for both of the SRSTs. Hhereas. the reactor bui ld i n g  basement 
sediment wi ll be pumped by reactor bui l d ing sediment sk i d  to ei ther SRST 
hose fi ll line.  Dur i n g  sediment transfer, only one of the two SRST ' s  
wi l l  be on line for sediment fi ll wi th the other on standby. 
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. ( jl": •• 
i;: 
� -

·t 1-
• 

ii 
I 

jtl 
--· . ·� 
J;; ... 
c 

ti= 
•ii i-! 
·'· 
': .. 

If': --� 
... , 'i: 

h !;: -
.: 

li li. �� ,_ .. .. . 
J·• ,_ s· !;• 

. -
• .. 

... -I ,_ 
'13 
,--
.: 

I 
• 

J 

I!! • f! ! = .... 

::: ! ... I &% ........ ---

iii I E! -- J 

---- • z: .. .,. ...... -

::: .. t: .. .. • ••• 

I!! I I! I .:.:.; .;.; . -

, .. .. I! I #>#> I ••• 

iii .: .;,; ,; 

J 

TABLE 1 

I :: -- -

I • 
& 

! E - -

• & -

l t - -

• I 
.: -

I I .: - • 

li i s: :: . • s 
s; -

!! � ! I 
c 

i .. ! .. s .• 
·-

-- . . . - .  .. ... -

s: =' . -

c --
:: � 1 .. -... . -

• 

I 

. 
• 

.. .. 
• 

I • 

II • : • .:.: a .: = 

J 

J I I f J .1. 
1 �ii 1 � J !! � J :t I :t I �i II I ! iii : • I iii iJ • j i pjJ j I 
i j if I 1 IIi 

- 7 -

4340-3233-85-0088 

-
= 
i 

I .: .. 

I 
a 

I 

i 
-
.: 

i • .. .. 
! • 

* -.. s 
•• 

t 

"':\ 
J! 

� 

� I! a • li 
�i Jii. --· rJl 

fiJi i.; 
••-: 

r= :;· .j i � -'" J;i� I ·�; 
•••• 

OlSBP 



4340-3233-85-0088 

Liquid levels In the AFHB source tanks and the SRST are monitored to 
ensure operations of the appropriate range for continuous sediment 
transfer. The Sediment Transfer Pump 1s operated for a spec1f1ed period 
of ttme whtch w11 1 be determined dorlng startup testing. Radiation 
surveys are performed as necessary to determtne completion of the batch 
transfer. Automatic liquid level control of the system Is used when 
necessary to ensure worker radiation exposure limits are not exceeded. 
The mass flow rate of the liquid/sediment �Ill be monitored using an 
exact mass flow meter to determine the solids concentration during a 
sedtment transfer. After transfer of the solids 1s completed, the 
system Is lined up to flush the lines from the source tank to the SRST 
�lth Oecon Processed Hater. Finally, the connectton at the transfer 
pump ts 1 1ned up to backflush the rematnlng sections back Into the 
source tank. Upon completion of normal transfer operations for each 
source tank, the hoses are drained and disconnected as necessary to 
align the flowpath for the next source of sediment. 

The sedimentation process starts as the liquid/solids slurry Is pumped 
Into the SRST <HOS-T-lA or B>. The solids would eventually settle to 
the bottom of the tank, but laboratory studies show that the settling 
rate ts greatly accelerated using flocculating agents, which cause any 
suspended material to aggregate Into a flocculent mass. As a result, 
the capability to add floccul ating agents to the SRSTs Is provided by 
the Chemical Addition subsystem . .  

The slurry Is transferred Into the tank through the 1-1/2" Inlet 
connection Instal l ed In the modified manway cover. The tank Is filled 
to a level approximately six feet below the manway cover, corresponding 
to approximately 2400 gal lons. Filling above that level may Interfere 
with the operation of the tank washer nozzle. The sediment 
concentration will be mea�ured using the transfer header mass flow 
flowmeter and pH will be measured using existing plant methods. 

Following the Initial SRST fill, the sediment slurry Is pumped through 
the recirculation piping a sufficient number of times <three tank 
volumes> to assure proper mixing and homogeneity. The existing reclrc 
line sample connection point will be <V-24 , V-81> modified to allow 
sampling outside the spent resin transfer pump room <AXOlO> to determine 
compl iance with 1 0CFR61 . Upon completion of slurry recirculation, the 
chemical conditioners are added through a hose tie- In to the sediment 
fill line which penetrates the tank manway cover. 

The amount of chemicals which are added Is a direct function of the 
amount of sediment In the tank and the pH of the mixture . The 
recommended proportions by weight to dry solids In the slurry are 21 for 
ferric sulfate and 31 lime. The chemicals are pumped to the appropriate 
SRST whil e the SRST mixer remains running to aid In mix ing the chemicals. 

Following chemical addition and termination of mixer operation, the 
sediment slurry Is allowed to settle before commencing decant 
operations. The decanting process begins with lowering the solids level 
detector into the tank. The decant hose. which also has an associated 
solids concentration detector , Is then lowered into the tank to a 
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preprogrammed concentration of suspended solids. Based on the premise 
that sediment solid particles are denser than the supernatant liquid, 
the decant hose so11ds concentrat1ol d etector w111 be set to a lower 
concentration than that found at the solld/llqutd Interface. This 
assures that the d ecant hose suction level Is above the solid-liquid 
Interface, thus mlntmlzlng solids pickup In the decanted supernate. 

The supernate ts drawn tnto the 111 diameter flexible decant hose using 
the exlsttng Spent Resin Transfer Pump <HDS-P-1> as the decant pump. 
The supernate Is pumped at a rate of approximately 15 gpm through the 
decant filter sktd whtch Includes two backflushable filters tn parallel, 
that are designed to remove all particles larger than approximately 20 
microns. After filtration, the liquid Is transferred to the Neutralizer 
Tanks and processed through the SOS. As an optton, supernate from the 
processed sludge can be transferred directly to the reactor building 
basement without being held up In the neutralizer tanks. 

Upon completion of the above decant process, a volume of concentrated 
sediment will remain In the bottom of the SRST. Unprocessed slurry from 
additional sources can be transferred to the SRSTs and filled up to the 
2400 gal. level, agitated as necessary, conditioned with chemicals, and 
the decant process repeated. This procedure may be repeated as 
necessary until the desired quantity of concentrated sediment Is 
obtained. In addition, further decant operations generally result In 
more highly concentrated sedtment slurries. Thus, solids quanttty and 
slurry concentration can be controlled wlthtn an acceptable range for 
solidification and shtpment. 

Following decant operatton<s> .  the concentrated sediment slurry must be 
pumped out of the SRST<s> by the Solids Handling Pump<s> , through the 
modlfted lower nozzles and discharge ptptng. However, before the pumps 
are started, the tank discharge <pump suctton> ltnes will be flushed or 
backbumped In the tank bottom to dislodge any packed sediment whtch may 
block the flow. These pumps have a rated capacity of 75 gpm 
<corresponding to 7 fps tn a 2 tn. dtameter ptpe> wtth 75 psi total 
developed head. <Ref. 7> 

The Solids Handling Pumps transport concentrated sediment from the 
SRSTs , through extsttng pump suctton ptpl ng and new flexible hose, to 
the ex isting pump discharge ptptng. Once In the exlsttng discharge 
plptng. the slurry passes through a mass flowmeter whtch provtdes 
lndtcatton of total mass flow whtch ts useful tn loadtng the shtpptng 
containers. Downstream of thts mass flowmeter ts a branch connection 
for the extsttng system recirculation header, leading to each of the 
SRSTs. Upon termination of shipping container loadtng operations <a 
batch process> . the excess sediment slurry can be recirculated back to 
the appropriate SRST, thus precludtng the formatton of ltnes ftlled wtth 
stagnant sedtment slurry. Stagnatton is undeslrabl� due to possible 
buildup leading to flow blockage as well as caustng localized high 
radtatton areas . 

- 11 - 0158P 
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2. 3 System Description 

The Sediment Transfer System. Processing System, Chemical Addition. and 
Decant Subsystems comprise the sediment removal program. The sediment 
removal program Is designed to remove radioactive sediment and liquid 
from various tanks. sumps. and the reactor building basement floor. 
Implementation of these systems will require modifications to existing 
plant systems as well as the Installation of new components which 
Interface with existing plant systems. The separate systems comprising 
the total program are described as fol •ows: 

2.3.1 Sediment Transfer System 

Hodtflcatlon must be performed on the ext stlng AFHB tanks to 
allow for sediment removal. <Ref. 16> The potential sediment 
source tanks are listed below: 

• Reactor Coolant Bleed Tanks 

HOL-T-lA 
HDL-T-18 
HDL-T-lC 

• Auxiliary Building Sump Tank 

HOL-T-S 

• Neutral izer Tanks 

HOL-T-SA 
HOL-T-BB 

• Hake-Up Tank 

HU-T-1 

• Miscellaneous Waste Hold-Up Tank 

HOL-T-2 

• Concentrated Haste·storage Tank 

HOS-T-2 

Tempora ry repl acement manway covers which allow for 
Installation of tank washers , suction l ines, and level 
detection Instrumentation will be fabricated and Installed on 
these tanks for Sediment Transf.er Operations. 

Similarly. to allow for sediment transfer to the Spent Resin 
Storage Tank . temporary replacement manway covers <Ref . 
Figure 4> will be fabricated to allow for sediment fill, 
chemical addition. decanting , pump discharge rel ief valve 

- 12 - 0158P 
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blovdown. flushing of tank Internals, and sediment level 
<concentration> detectors. A typical SRST Is shown In 
Figure 3, vlth original specifications listed In Table 2. The 
SRST's have been downgraded for the sediment transfer and 
processing operations to ANSI/API Std. 650, 7th Ed-1980. 

To transport sediment from these sources to the processing 
system. a sluicing or pumping method Is required. Sediment 
slurries with solids concentrations In the range of 1 to 5 
weight percent will be pumped to the SRSTs by a new Sediment 
Transfer Pump <STS-P-1>. The Sediment Transfer Pump, which 
will be located on the 280'-6" elevation of the Auxiliary 
Building. Is a commercially available progressive cavtty pump 
capable of handling the THI-2 sediment. Transfer pump 
specifications are listed In Table 3. 

The existing plant design for delivering resins to the SRSTs 
Is via the In-plant spent resin sluice lines. These lines are 
physlc�lly located too high In the Auxiliary Building to 
efficiently transport a concentrated slurry. Additionally, 
these pipe lines do not serve all the sediment sources being 
removed during the Sediment Removal Program. Hence. flexible 
hoses will be used to transfer sediment· from various source 
tanks. sump and reactor building basement floor to the SRSTs. 

These flexible reinforced hoses are equipped with two-way 
shut-off couplings. which are used to transfer the slurry 
between hard pipe portions at the Sediment Transfer Pump and 
each tank connection. 

The Sediment Transfer System will be capable of maintaining 
sufficient flow rates to prevent settling of the sediment 
during transfer. The l ayout for the transfer system Is shown 
In Figure 1. 

Additionally, the Reactor Building basement floor sediment 
will be collected by using a remotely operated robot with 
attached wet vacuum system or other collecting device and 
discharged to the Reactor Building Sediment Transfer Skid 
located on the Reactor Building 305' -0" el evation. Sediment 
will then be pumped from thts skid through flexible hose to a 
containment penetration and disc harged directly to the SRSTs. 

Sediment will be pumped from the Reactor Building Sump, 
utilizing the existing sump pumps <HDL-P-2A&B>, through 
existing plpt ng, and d i scharged directly to the Auxiliary 
Building Sump Tank. thenceforth to the SRST via the Sediment 
Transfer System . I n  the event of a reactor building sump pump 
failure, removal of sediment from the sump will be performed 
by lowering a flexible hose through a basement floor drain to 
access the sump. 

- 13 - 0158P 
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Ident1 ft cat ton 

Manufacturer 

Capactty. gallons 

Capac1 ty. cubtc ft. 

I nstallatton 

Outstde dtameter & length 

She 11 ma ter1 a 1 

Shell thtckness. tn. 

Oes1gn temperature. •f 

Destgn pressure. ps1 g 

Corroston allo�ance. tn. 

Oestgn Code 

Code Stamp requtred 

Classtftcatton 

Code 

QualHy Control 

Sehmtc 

Clean11 ness 

4340-3233-85-0088 

TABLE 2 

SPENT RESIN STORAGE TANKS 

HOS-T-lA, HOS-T-18 

Rtchmond Engtneertng Co . •  I nc. 

3, 861/Tank <2400/Tank Normal Level> 

516/Tank <321/Tank Normal Level> 

Verttcal 

7'0" ; 15'-10 3/8" 

SA-240 , 304 SIS 

318 

150 <Ambtent> 

20 <Atmosphertc> 

0 

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

Yes 

N-3 

3 

I 

0 

<ANSI /API Std. 650 , 
7th. Ed - 1980) 

Note: The ortg1 na1 spectftcattons for the SRST<s> 11 sted 1 n  thts tabl e have been 
downgraded for the sedtment transfer and processtng system as 1nd 1 cated tn 
parentheses. 
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2. 3. 2 Sediment Processing System 

4340-3233-85-0088 

To maintain a homogenous s l urry mixture In the SRSTs during 
sampl ing and chemical addition, the l o�er nozzl e on each SRST 
�11 1 be modified to accommodate the addition of a bottom 
entry, dual propel l er el ectric m1xer, �hlch projects up�ard 
Into the tank and agitates Its contents. Each extstlng 2 Inch 
diameter discharge l ine �Il l be rel ocated so that Its 
connection Is on the side of the nozzl e. <Ref. Figure S> 

Once al l the sediment has been del ivered to the SRSTs, It Is 
processed Into a concentrated form suitabl e  for sol idification 
In a sol ids shipping container. For solidification, the 
optimum sol ids concentration Is In the range of 20 to 40 
�eight percent. This concentrated sediment sl urry �Il l be 
transported from the SRSTs to a sol idification system. The 
final �eight percent of this sl urry �Il l be d etermined by the 
�aste c l assification and al l o�ed curle content <nCI/gm> of the 
final �aste form. 

The existing Spent Resin Transfer Pump ts a centrifugal type 
pump, �hlch Is not suitabl e for transporting a concentrated 
sl urry mixture. Therefore, the existing SRST discharge piping 
�11 1 be modified to provide for the addition of two redundant 
Sol ids Hand l ing Pumps <HDS-FP-2A&B> �hlch discharge to etther 
the SRST recircul at i on header for mtxtng and sampl ing or a 
�aste shipping container. These pumps are positive 
displ acement progressive cavity type, capabl e of 

transporting sl urries � l th a �ide range of solids 
concentrations. <Pump detai l s  are l isted In Tabl e 3). 
Additional discharge piping modifications �Il l be performed to 
provide for processed �ater reverse f l o� or backbumping of the 
SRST bottom nozzl es and discharge piping. 

2. 3.2. 1 Chemical Addition 

Sediment concentration Is achieved through sol ids settl tng tn 
the SRST fol l o�ed by de�aterlng or decanting operations. A 
Chemical Addition Skid �111 be l ocated on the 280 ' -6" 
el evation of the Auxiliary Bui l d ing and wil l add chemical 
conditioners to the SRSTs to accel erate the sediment settl ing 
rate. The skid consists of two 60 gal l on open tanks <one 
each for ferric sul fate - Fe2 <S04> 3 and l ime CaCOH> 2 
sol utions>, mixer In each tank, one rotary fl exibl e- l iner type 
positive displ acement pump, al ong with associated pl ptng, 
val ves. and l ocal control s. The skid Is portabl e, does not 
tie In permanentl y  to any existing pl ant system, and wil l not 
hand l e  radioacti ve material .  
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Pump Details 

Identification 

Manufacturer 

Hodel 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 

Insulation class 

Service 

Service factor 

Lubricant/coolant 

Power requ i rements 

TABLE 3 

Sediment Tr.ansfer Pump 

STS-P-1 

Robbins & Hyers 
<Hoyno Pump Division> 

Centennial Ltne 
2EOFS1-SSQ-DAA 

2-stage, horizontal, 
progressive cavity 

282 

so 

173 

Double mechanical 

Hater 

Rel iance 

Induction 

TEFC 

7. 5 

1800 

B 

Continuous duty 

1. 15 

Grease, air 

460v, 3 phase, 60 Hz 
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Solids Handling Pumps 

HDS-FP-2A&B 

Robbins & Hyers 
<Hoyno Pump Division> 

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

2-stage, horizontal, 
progressive cavity 

230 

75 

173 

Double mechanical 

Hater 

Reliance 

Induction 

TEFC 

7. 5 

900 

B 

Continuous duty 

1. 15 

Grease, air 

460V, 3 phase, 60 Hz 
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FlQJRE 5 

SRST LOWER NOZZLE 
MODIFICATIONS 
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2 . 3.2. 2 Decant Operatt ons 

The Decant System t s  dest gned to decant the supernatant lt qut d 
from the concentrated sediment t n  the SRSTs. pump the liquid 
to a ft lter skid, and from there to a neutralizer tank. As an 
optt on. supernate from the processed sludge can be transferred 
dt rectly back to the reactor but ldt ng basement without betng 
held up t n  the neutralizer tanks. The filter sk t d  used I n  the 
decant operations Is the same ft lter system used for rinse and 
elutt on of makeup and purlflcat t o n  demt nerallzer rest ns. <Ref. 
27> Ultt mately, this water will be transferred to the 
Submerged Oemlneralt zer System for processing. The lt qut d 
from either SRST t s  removed by lowert ng a decant hose Into the 
tank through t ts manway opening. A motorized hose reel w11 1 
be used to lower this hose to a 1 �.e1 determined by the 
suspended solt ds detectors. The exlstt ng Spent Resin Transfer 
Pump <HDS-P-1 > delt vers the decanted lt qut d to the filter 
sktd, and then to either of the Neutralizer Tanks 
<HDL-T-8A&B>, at a flowrate of 1 5  gpm. From these tanks, the 
decant I s  finally delt vered to the SOS by a Neutralizer Tank 
Pump<s> <HDL-P-8A&B> at approximately 5- 1 5  gpm utilizing 
standard operatt ng procedures. As prevt ously mentioned, 
decant from reactor bulldt ng processed sludge can be 
transferred from a SRST directly back to the reactor building 
basement without bet ng staged t n  the neutralizer tanks. 

2. 3. 2 . 3  Flush Operations 

Oecon Processed Hater <OPH> wt ll be used to flush the Sediment 
Transfer Pump and lt nes, source tanks, SRST bottom nozzle, 
discharge lines and Solids Hand1 1ng Pumps. Existing pumps 
<OPH-P-lA&B> wt ll provt de flush water through hose connectt ons 
at the Sedt ment Transfer Pump and at each source tank. 
Post-sediment transfer flush can be performed from these 
connections I n  forward and backflush flowpaths. In addition, 
OPH will be supplied for· backbumplng the SRST bottom nozzle 
area as well as for forward and backflushlng capabllt tles of 
the discharge lines and solt ds handlt ng pumps. Tht s wt ll 
mln t m t ze any residual but ldup and potentt al hot spots. 

Ext stt ng ht gh pressure post t t ve dt splacement pumps 
<Ellt ott/NLB> t n  the Temporary Decon Hater System provt de 
approved decon water to a NLB 3-D nozzle mounted In the 
temporary replacement manway cover on each source tank and 
SRST washers. The nozzle arms rotate t n  a vert t cal plane and 
drt ve the body of the nozzle t n  a horizontal plane, thus 
provt d t ng a 360 degree sphert cal spray pattern. The source 
tank nozzle can be posttt oned to sweep soltds to the vacuum 
head for pt ckup and for tank wall washdown. Hhereas the SRST 
nozzle provt des for tank Internal washdown and water addt t t on 
for posst ble dt lutlon of sediment slurrt es. 
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3.0 RADIOLOGICAL CONSIDERATIONS 

3. 1 ALARA Considerations 

4340-3233-85-0088 

All personnel performing work within the bounds of this evaluation will 
utilize every means available to maintain their exposures to radiation 
as low as reasonably achievable <ALARA>. Radiological Controls 
personnel wt ll monitor work areas as required and provide dose rate 
Information to at d Individuals In performance of thet r tasks In so far 
as radiological work practices are concerned. 

Extensive planning of tasks to be conducted In radt at t on areas and 
trat nt ng of personnel will be used to reduce the t t me necessary to 
complete tasks. The use of mockups for trat nlng and proof-of-principle 
testing Is planned. Ht gher radiation areas will be Identified to 
personnel and shielded where practical. Work wt ll be structured to 
avot d those areas to the extent possible. 

Based on the planned sediment transfer and processing activities and the 
current Reactor Building and AFHB dose rates wht ch are not expected to 
change significantly, t t  Is estimated that 40 manrem w t ll be expended 
for the assembly and Instal lation of equipment, shielding, 
modifications, hose routing and operational testing. The actual manrem 
expenditure for the operation of the sediment transfer and processing 
system should be a fraction of the above <approx. 1 0  manrem> considering 
that access areas and transfer lines will be shielded to significantly 
reduce dose rates. 

3.2 Existing Contamination In Horklng Access Areas 

Horker accessibility for the removal of sediment from sumps and tanks 
will be required t n  the following cubicles: 

AX021 - Reactor Coolant Bleed Tank A 
AX020- Reactor Coolant Bleed Tanks B & C 
AX01 2- Auxiliary Building Sump and Sump Tank 
FH009- Neutralizer Tanks 
AX1 1 6- Makeup Tank 
AX1 31 - Miscellaneous Haste Holdup Tank 
AX21 8- Concentrated Haste Storage Tank 
AXSOl/502- Reactor Building Spray Vaults 
AXSOJ/504- Decay Heat Removal Vaults 

Each AFHB cubicle w t ll be decontaminated to remove contamination hot 
spots , to minimize the need for respirators and to reduce general area 
dose rates as specified In the Phase I I I  endpoint criteria <Ref. 1 9> .  
Respirators may still be necessary for tank sediment removal operations 
due to the potential for Induced airborne radioactivity caused by 
spraying and mixing operations. Any respirator requirements will be 
stipulated by Radiological Engineering. The temporary manway covers are 
designed to seal and secure each tank to mt nt m t ze the posst b t l t ty of 
airborne leakage. I n  addition, the SRST manways wt ll be fitted with a 
vented plexlglass box enclosure to further minimize the potential for 
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a1rborne release. Auxiliary building atrborne acttvtty wtll be 
continuously monitored by extstlng atr mon1tor1ng systems. 

3. 3 Radiation Honltor1ng 

Portable rad1atlon monttors will be used In detecting radlatton levels 
In the Spent Resin Storage Tan� cubicles, tn general wor� areas and tn 
areas near the transfer mantfold and assoctated hose. The monitors will 
be located near potenttal sources of radtatton and 1n areas where a 
butldup of radioactive material may result In excess1vely htgh radtatlon 
levels. Airborne monltortng requirements will be determined by 
Radiological Engineering. 

3. 4 Shielding and Access Control 

The primary objective of shteldlng design and access control ts to 
protect operating personnel and plant personnel from radtatton sources 
In the Auxtltary Building, tncludlng the sedtment transfer header, 
transfer pumps, Spent Resin Storage Tan�s and the concentrated slurry 
transfer hose. Corridors wtll be shtelded to matntatn dose rates at< 
2. 5 mrem/hr during normal sediment transfer operattons. 

-

Shteldlng design tn the Auxtltary Butldtng ts based on the shleldtng of 
process equipment, resin tan�s and the transfer of spent resins and 
soltdlfted waste. The transfer and processing system destgn 
Incorporates provlstons to preclude the formatton of stagnant sedtment 
slurry zones, which Include tnterconnected flowpaths and use of 
flushwater. Therefore. localized piping hot spots will be minimized. 
The concrete walls of the SRST cubicles were originally designed to 
allow a maximum of 2. 5 mrem/hr In adjacent areas whtle processtng spent 
resins. Design radioactivity levels are based upon 11 lea�age of 
ftsslon products from the fuel rods. Since the total activity In the 
sediment to be processed ts less than the design case, radtatton levels 
In adjacent areas due to sediment contained tn the tan�s Is not expected 
to be greater than 2. 5 mR/hr. Calculations made ustng the ISOSHLO 
computer code confirm the dose rates to be much less than 0. 01 mR/hr. 

The bottoms of the SRSTs may be shielded Inside their respective cubicle 
(AXOOB, AX009> to allow for maintenance of the mixers. Shielding should 
consist of lead blan�ets or lead sheets and cover the lower nozzle and 
discharge piping. The amount of shielding required should be minor 
since the tan� will be empty and flushed If necessary to reduce the dose 
rate prior to performing any maintenance Inside the cubicle. 

The sediment transfer manifold and hoses will be shielded to ma\ntaln 
general area radiation levels at or below 2. 5 mR/hr during normal 
transfer operations. The hose from AFHB sediment sources to the SRST 
should result In about 54 mR/hr <unshielded> at a one-foot distance w1th 
51 by wetght sediment In the line. The proposed shielding <lead brlc�s> 
wtll reduce that to i 2. 5 mR/hr. 
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Hoses from the SRST to the soltdtflcatlon feed statton, however, will 
result In up to 2 R/hr at one foot. The transfer pump skid will be 
shielded to maintain workstation radiation levels at or below 2.5 
mR/hr. Process flow valves which requtre operatton will be located 
behtnd shteldtng and provtded with reach rods or remote operators. The 
hoses from the chemical addltton sktd v111 not be shielded since no 
radioactivity wtll be In these lines. 

The dtscharge transfer hose from the reactor butldtng basement sediment 
removal sktd will be routed on the 305 ft elevation to a designated 
reactor bulldtng penetration for transfer to the SRST. The hose from 
the reactor building basement to the SRST should result tn about 200 
mr/hr <unshtelded> at a one-foot distance with 51 sediment In the ltne. 
The transfer hose wtll be shielded to reduce hot spots and to mlnlmtze 
any contribution to general area dose. Shielding destgn and desired 
dose reduction will be determined by Radiological Engineering. 

4. 0 SAFETY 

To accomplish sediment transfer and processing tasks safely and effectively, 
process pathways have been chosen which minimize Impact on other plant 
operations. This section describes all of the parameters and postulated 
acctdent scenarios which have been accounted for tn the design of the system. 

4.1 Interfaces with Existing Piping 

To Incorporate the system hardware Into the process there are several 
tle-tn potnts at which new piping will be connected to existing plant 
systems. The Sediment Transfer and Processing System Interface with the 
followtng temporary and permanent plant systems: 

1. Haste Disposal liquid <HDL> System 

The sediment removal connections to the HOL System are via 
temporary replacement manway covers for the source tanks 
<Neutralizer, Miscellaneous Haste Hold-Up, Contaminated Drain, 
Auxiliary Bulldtng Sump, and Reactor Coolant Bleed Hold-Up Tanks> , 
and by lowering a vacuum wand Into the Auxtllary Building Sump. 
The effluent from decant operations passes through the HDL System 
(Neutralizer Tanks> and ultimately to the Submerged Demlnerallzer 
System. Hhereas, during transfer directly back to the reactor 
building basement, the effluent from decant does not pass through 
the HOL system. The sediment transfer system does not directly 
Interact wtth the SDS, and ties In only via the HDL system. 

2. Haste Disposal Solid <HDS> System 

The sediment removal connections to the HDS System are via 
temporary replacement manway covers for the source tank 
<Concentrated Haste Storage Tank> and for the processing tanks 
<Spent Resin Storage Tanks> . In addition, the HDS Systen1 piping 
has been modified as described earlier. The connection wtth 
existing plant piping can be seen on the system drawing, 
2£-3233-1035. <Ref. 21> 

- 23 - 0158P 



3. Temporary Decon Water <TOW> System 
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The TDH System.tnvolves use of the Nat1onal Ltqutd Blasttng <NLB> 
Pump to supply the SRST and sediment source tank washers. The 
Elliott Speedblast Haterblaster High Pressure <Elliott #2) Pump 
also uses TDH for sediment source tank washers. 

4. Decon Process Hater <DPH> System 

The DPH System 1nvolves use of the extstlng pumps to supply flush 
and backbump water for the sediment source tanks, SRSTs, Decant 
Ftlter Skid, Reactor Building Sediment Transfer Sktd, and 
associated ltnes. 

s. Demineralized Hater <DH> System 

Demineralized water Is mixed with the chemicals used for 
flocculation In the SRSTs. although there Is no hardplped 
connection between the Chemical Addition Skid and the OW System. 
The chemical mlxtng operation utilizes two <2> sixty gallon tanks 
and a minimal quantity of demineralized water will be required. 

6. Instrument Air HA> System 

Instrument air Is used for actuators on automatic valves In the 
Sediment Transfer and Processing System. 

1. Miscellaneous Systems 

The sediment removal connections to the Hake-Up Tank are via a 
temporary replacement manway cover. The Reactor Building Sump 
sediment will be removed through use of the existing sump pumps and 
piping. 

The entire system of new process hardware will be Isolated from the rest 
of the plant systems by double barrier Isolation except In two cases. 
These two cases are temporary decon water <TDH> supply to tank and sump 
washers and Instrument air <IA> supply to SRST mixer lubricators. In 
order for the TDH system to become contaminated. sediment woul d have to 
rise above Its normal level. <or alarm point> enter the washer nozzle. 
travel up the washer shaft, back through the supply line. and up to 305' 
ele�atlon to the source pump. <In the case of SRST washers, additional 
Isolating valves must be bypassed>. In order for the lA system to 
become contaminated, sediment would have to leak through the mixer 
double mechanical seals, travel out the 1/8" openings, back through the 
lubricators and supply lines. and bypass the spring loaded regulators. 
The probability of occurrence for each of these events Is considered 
remote. In addition. the driving heads are not considered to be 
sufficient for reverse flow. Thus, single barrier Isolation In these 
cases Is considered adequate. 

Testing to the extent practical" prior to system operation will determine 
the Integrity of these barriers or the need to provide additional 
Isolation. 
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All process flow lines will be hydrostatically tested In accordance with 
ANSI B31. 1 In order to guard against line breaks, valve, pump and flange 
leaks. 

Hydrostatic testing will be performed using OPH prior to any sediment 
handling operations. Demineralized water will be used In the chemical 
addition lines. 

4. 2 Criticality 

Criticality will not occur during sediment processing operations 
assuming that the fuel estimates for the Reactor Building �ump. Reactor 
Building Basement Sediment. Auxiliary Building Sump Tank, and Sump 
represent a �rse case fuel quantity scenario for all AFHB and reactor 
building sediment sources being processed. 

The critical mass of U02 with three wtt u235 and 0. 4 Inch maximum 
pellet diameter In unborated water Is 93 Kg <Ref. 18). To ensure that 
no criticality would occur, a conservative limit was established In 
which the minimum critical mass Is considered to be 75t of 93 Kg. Thus, 
the conservative critical mass Is approximately 70 Kg. The amount of 
fuel present In the Auxiliary Building Sump and Sump Tank was calculated 
based on the sediment sample analysts performed by Babcock and Htlcox 
<Ref. 15). The mass of U02 calculated to be In the sump and sump tank 
Is 1.20 kg and 0. 1325 kg, respectively. Consequently, It Is concluded 
that an Insufficient amount of fuel Is contained In the Auxiliary Sump 
and Sump Tank to achieve a critical mass. 

Similarly, the Reactor Building Sump criticality evaluation report 
concludes that fuel present could vary between 2 kg to less than 20 kg 
In the basement. which Is an Insufficient amount of fuel to achieve a 
critical mass <Ref. 24). Therefore, based on the above fuel estimates, 
combining sediment from these sources �uld not constitute a sufficient 
quantity of fuel capable of achieving a critical mass. Additionally, 
the SRST capacity <3861 gallons> would prohibit the combining of all the 
sediment from these various sources. 

4. 3 Inadvertent Liquid Release In the Auxiliary Building or Reactor Building 

Inadvertent releases of liquid from the sediment transfer or processing 
equipment could result from valve misalignment, hose rupture. or tank 
overflow. Any leakage during transfer of the Reactor Building basement 
liquid/sediment onto the 305' elevation of the Reactor Building �uld 
simply drain back to the basement floor and would remain within the 
building. Personnel exposure would be minimized since Reactor Building 
access Is controlled. No Inadvertent environmental release of this 
water would occur. Inadvertent release scenarios In the Auxiliary 
Building were contemplated without allowance for Initial detection. The 
scenarios and their consequences are described In the sections that 
follow. 
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4.3.1 Spent Resin Storage Tank Overflow 
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The overfill of the SRST has been considered tn the event of a 
postulated Instrument failure and/or an operational error. 
Liquid levels In the SRST are continuously monitored by 
auta.atlc sonic level detectors. As a result of overfill, 
liquid/sediment would fill the SRST and overflow through the 
existing 2" overflow line, to a floor drain which drains to 
the Auxiliary Building sump. Other tank exit pathways w11 1 be 
Isolated during all sediment transfer operations. Since the 
overflow line ends one Inch above the funnel shaped floor 
drain, a minor amount of slurry may spill onto the cubicle 
floor <AX008 or AX009) . 

Radiation detectors located on these overfill lines, or at the 
floor drain, will sense this Increase In radiation and 
activate an alarm·located near the transfer pump skid. 
Additionally, any Increase In the ABS level caused by an 
overflow would be detected at the radwaste panel digital 
voltmeter readout, which will be monitored during sediment 
transfer operations. Ho Inadvertent release to the 
environment would occur and personnel exposure would be 
negligible since the ABS Is In a locked, high radiation area 
and the SRST cubicles <AX008 and AX009> wtll have ltmlted 
access dependant on discharge dose rates during process 
operations. 

4. 3.2 Hose and Valve leaks 

Hose and/or valve leaks are possible In areas where process 
plptng and hoses are routed. Various cubicles which are 
susceptible to leakage are listed In Section 3.2. 
Additionally, leakage could occur from hoses routed In 
corridors on all elevations of the AFHB. However, In each of 
these areas floor drains lead to the Auxiliary Building Sump. 
Since this type of contemplated condition has the potential to 
divert small quantities of liquid to the sump, (I. e. , 
quantities small enough to go undetected by the flow rate 
detectors and pressure detectors noted In Section 4. 3.3> , It 
Is likely that this type of leakage will be detected by an 
Increase In sump level Indication. 

An Increase In airborne activity would be detected by the air 
monitoring system. leakage will be further minimized by the 
use of poly bags or sleeves placed at each of the hose and 
valve connections. All system hose and pipe will be leak 
tested In accordance with ANSI 831. 1. Inadvertent release 
from the Auxiliary Building to the environment would be very 
minor and well within that analyzed for a spent resin storage 
tank rupture. 
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4. 3. 3 Transfer and Process Hose Rupture 
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Re 1 eases caused by a hos·e rupture or break I n  the system wl 1 1  
be mlntmtzed by monitoring and control circuits I n  the 
transfer and process systems. I n  event of a separation at the 
hose connections, spring actuated valves I n  both socket and 
plug connections provide an tmmedlate and positive seal 
against escape of any liquids. I n  the event of a hose rupture 
I n  the transfer system, a pressure detector on the dtscharge 
stde of the transfer pump �111 sense lo� pressure and trip the 
pump. I n  the event of a simtl ar break in the process system , 
the mass flo� detectors on the discharge stde of the process 
pump �ill detect a rate change and acttvate an alarm on the 
status and control panel, notifying the operator to secure 
process operations. The suctton stde of thts pump ts 
monitored by a flutd detector monttor �hlch �hen it detects a 
loss of fluid, as tn a hose rupture, �111 trip the pump. 

Similarly, the transfer hose from the reactor building 
penetration to the SRST I s  protected from a system rupture by 
a pressure detector on the discharge stde of the reactor 
buildtng sedtment removal pump. Hhen a loss of pressure is 
detected by thts I nstrument tt wtll trip the sediment removal 
pump. 

Based on the above I nformation, an I nadvertent release from a 
hose rupture �uld result tn a sptll of approximately 50 
gallons. 

I t  I s  assumed thts 50 gallon spill I s  released tn the corridor 
on the 280 ' elevatton tn the Auxtltary Building and half of 
the sptll �111 drain to the ABS through floor drains and the 
other half will remain on the corridor floOr. The resulting 
dose rate exposure at the center of the spill �ould be 895 
mr/hr at 1 foot. 

The amount of airborne released from thts type of ltqutd spill 
�uld be very minor. Any releases of atrborne activity �uld 
be within the AFHB and would be removed by the high efficiency 
air <HEPA> ftlters. Offslte airborne release �uld be 
tnstgnlftcant and far wlthtn the bounds of that postulated tn 
a SRST rupture. 

4. 3. 4  Valve Mtsaltgnment 

The closed loop conftguratlon of the transfer and process 
system destgn virtually ellmtnates the posslblltty of a 
mlsaltgned valve caustng an inadvertent release of sedtment 
slurrtes. The exceptton to thts fact ts tn two valve 
locattons tn the processing system permanent plant destgn. 
These valves are the 1/2" local sample connectton valves 
HOS-V-81 & HDS-V-24 <located tn cubtcle AXOlO, Spent Restn 
Transfer Pump Room> and the 2" restn transfer valve WDS-V-79 
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<located In cubicle FHOOl, Reclat med Boric Acid Pump Room> . 
To •inlmlze an inadvertent r elease by these valves, their 
operation wtll be admlntstrattvely controlled by system 
operational procedures. 

Any release of radioactivity from a valve misalignment would 
be released within the containment or the AFHB. The 
containment or AFHB would act as a physical barrier and 
prevent any liquid release from escaping to the environment. 
Any airborne release and dose consequence is bounded by the 
SRST rupture accident. 

Spent Resin Storage Tank Rupture 

The possibility of an accident In the course of the sediment 
transfer and processing operations Is remote. However, 
environmental releases, even under accident conditions , will 
be controlled and filtered. The potential on-site and 
off-stte radiological consequences were evaluated for a 
release of the contents of a Spent Resin Storage Tank to the 
Auxl1 1ary Butldtng environment. 

Presently. the Reactor Building basement and sump and 
Auxiliary 8uildlng tanks and sump contain large amounts of 
ftssion products, some fuel material, and sediment. It has 
been assumed for this evaluation that the accident occurs 
whit e the SRST contains the maximum estimated amounts of 
radioactivity <I. e . •  Reactor Building sump sediment> .  The 
SRST wil l contatn radioactivity as presented tn Table 4. 

The SRST rupture ts considered to r elease 2400 gallons of 43t 
by weight concentrated sediment to its r espective cubicle. 
For Illustrative purposes SRST "A" and Its associated cubicle 
<AX009> will be used. The floor drain Inside the cubicle can 
be assumed to be plugged with material spilled from the tank. 
The result of the spill ts assumed to leave sot of the 
sediment Inside the cubicle with a layer of water one 
centimeter deep. The remaining sediment and contaminated 
water Is assumed to spilt Into the adjacent area to the 
cubicles whi ch Include the SRST " 8" cubicle <AX008> , and the 
Spent Resin Transfer . Pump cubicle <AXOlO > .  Hater. other than 
a pool one centimeter deep In this area, Is assumed to drain 
to the ABS by floor dratns. 

Release of airborne activity to the Auxiliary Butld1 ng during 
a spill woul d be negligible In the areas outside the affected 
cubicle. The wet sediment combined with a water layer woul d 
prevent all but very minute amounts of the activity released 
to become airborne. Activity that does become airborne would 
be removed from the cubicle by the Auxiliary Building 
ventilation system. 
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4. 3. 5. 1 Radiological Consequences of Tank Rupture - On-Site 

On-s t te radt ologt cal consequences of the tank rupture have 
been analyzed to determine exposure rates for two conditions : 
1) exposure rate at the opening of the enclosure adjacent to 
the SRST •A" cubicle due to the pool of contaminated �ater and 
sediment on the floor, and 2> exposure rate from the Auxiliary 
Building exhaust duct HEPA filters due to capture of the 
released airborne activity. 

1. Pooled Hater Rad t at l on F t eld 

This calculation Is based on a worst case scenario �ht ch 
assumes that the SRST Is filled �ith Reactor Building 
Sump Sediment at 431 by �eight. Currently, the exact 
sediment volume at each source location Is unkno�n. 
although the optimum concentratt on for sediment transfer 
Is between 1 and 51 by �eight sediment. At this 
concentration t t  would take several sediment transfers to 
achieve a 431 by �eight sediment concentration. 

The SRST "A" Cubicle t s  a 14' -0" by 16' -6" enclosure 
entered by �ay of a shielded door. The area �as modeled 
for the I SOSHLO-I I  computer code for the purpose of 
calculating the radiation field due to the pool of 
sediment and �ater. Radt at l on field Intensities �ere 
calculated at several distances above the surface of the 
pool: contact, 1-ft, 3-ft. 6-ft, and dose rate outside 
cubicle. The radiation dose rates calculated for tht s 
scenario are listed below. The expected radiation levels 
at lower concentrations �ould be significantly less. 
This conservative assumptt on bounds any possible �orst 
case dose consequences from a SRST rupture. 

contact-
1-ft-
3-ft-
6-ft­
Outside SRST 
Cubicl e  

886 R/hr 
559 R/hr 
271 R/hr 
133 R/hr 

2 . 8  E-07 R/hr 

2. Aux Bu t ldt ng Exhaust Plenum HEPA Filter Radt at t on 
Ft elds 

As mentioned In the SOS TER .  a dropped SOS liner �as 
assumed to release l.OE-04 of the contained actt vt ty 
to the Fuel Handling Bu t ldt ng atmosphere. 
Similarly, It Is assumed for this analyst s  that 
l.OE-04 is released to the Auxiliary Bu t ld l ng 
environment. This assumption Is conservative 
because the spill being considered for this anal yst s 
consists of a lt qu t d-soltds mixture and the 
mechanism of the sptll t s  less violent than a cask 
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drop. Addt ttonal ly, the a t r borne that would be 
released from a llqut d-soltds spill would be 
s t gn t f t c antly less than that from a dry powder spt ll. 

The released a t r borne I s  expected to become 
entrat ned t n  the exhaust flow ft lter system. 
Therefore. the resulting primary gamma emitting 
t sotopt c  quan tt tt es of 3. 6E-03 Ct of Cs-137 and 
2. 0E-04 Ct of Cs-134 are assumed to be loaded on the 
HEPA filter banks. 

In December 1981, an analysis was performed on the 
Reactor But ldt ng Purge Exhaust duct HEPA ft lter 
bank. At that tt me, the bank was determined to 
contain a total of 7.4 to 9. 1 mCI of Cs-134 and 
65-79 met of Cs-137. The r esulting radiation levels 
were 10 mR/hr at the plenum s t de, 24 mR/hr on top of 
the plenum, and an average of 64 mR/hr on the face 
of the filter bank. Scaling these r esults to 
account for the activity released during a spill 
from the SRST, the accumulated amounts of Cs-134 and 
Cs-137 speclft ed earlier would add the following 
I ncreases to whatever activity was present on the 
ft lters at the t t me of the spt ll: 

H mR/hr on s t de of plenum • 0. 46 mr/Hr 

H mR/hr on top of plenum • 1.14 mR/hr 

HmR/hr on ft lter face • 2. 92 mR/hr 

These radt atton level t nc reases are representative 
of a worst case ac c t dent and therefore bound any 
posst ble dose consequence from a SRST rupture. 

4. 3. 5. 2 Radtologt cal Consequences of Tank Rupture - Off-St te 

The offst te radiological consequences from the postulated 
SRST rupture were evaluated using the following 
assumptions: 

a. lE-04 of the sediment activity I s  released to the 
Auxt llary Building as airborne activity. 

b. Auxiliary Building HEPA filtration efficiency of 991. 

c. SRST contains radlonucl l de concentrations as 
presented I n  Table 4. 

d. The X/Q values for the Exclusion Boundary and the 
low population zone are 6. 1E-4 and l. lE-4 sec/m3 
respectively . 
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TABLE 4 

Sed1ment Rad1onuc1 1de D1str1but1on 

Radlonucltde Concentration <mCt /gm> a Total Curtesb 

Sb-125 5. 1 E+O 2. 3£+1 

Cs-137 8. 0E+2 3. 6E+3 

Cs-134 4. 4E+1 2. 0E+2 

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

Sr-90 6. 5E+2 2. 9£+3 

U-234 1.4E-4 6. 3E-4 

U-238 1. 1£-6 S.OE-6 

Pu-239, 240 4.7E-3 i .  1 E-2 

Pu-238 4. 3£-4 1. 9£-3 

a. 10M K. J .  Hofstetter to Dt strt butt on , Analyses of R. B. Sump Samples. 
4240-84-329, August 2, 1984. 

b. Based on 431 by weight sediment concentrated t n  the SRST 
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Curtes 
Released To 
Envi ronment 

2. 3E-5 

3. 6E-3 

2. 0£-4 

1 .  9E-6 

2. 9E-3 

6.3£-10 

S.OE-12 

2 . 1  E-8 

1. 9£-9 



Organ 

Hhole Body 

Thyrot d 

Bone 
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TABLE 5 

Offstte Dose Resulti ng From Postulated Spent 
Res t n  Storage Tank Sp111 to the Auxt 11ary 

Bu 1
.
1 d 1 ng Env t ronment 

Dose <Rem> 
Exclus1on Boundary Low Populatt on Zone 

5.16£-4 

4. 28£-11 

8. 38£-3 

- 32 -

9. 31£-5 

7 . 71£-12 

1. 51 E-3 
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As previously mentioned, at the time of the tan� rupture, the 
tan� contents will be wet. Consequently, the contents would 
not be expected to exhibit as great a tendency to become 
airborne. These conservative assumptions bound any possible 
dose consequence from a SRST rupture accident. 

The offsite doses resulting from the postulated tank rupture 
were assessed ustng the dose conversion factors ltsted in 
NUREG-0172 <Ref. 25) and the organ dose calculation 
methodology consistent with Regulatory Gutde 1. 1 09 <Ref. 26) .  
Table 5 presents the offstte doses for the whol e body, thyroid 
and bone. 

The bone dose ts presented stnce tt was determined to be the 
critical organ. The critical organ determination was made 
based on comparison of dose conversion factors for several 
organs, including the lung, kidney, ltver and intestinal 
tract, for the distribution of radionuclides available for 
release. 

5. 0 10 CFR 50.59 Evaluation 

Changes, Tests and Experiments, 10 CFR 50 , para 50.59, permits the holder of 
an operating license to make changes to the facility or perform a test or 
experiment, provided that the change, test or experiment is not determined to 
be an unrevtewed safety question and does not involve modification of the 
plant technical specifications. 

A proposed change involves an unrevtewed safety question If : 

1. the probability of occurrence or the consequences of an accident or 
malfunction of equipment Important To Safety <ITS> previously evaluated 
tn the safety analysts report may be I ncreased ; or 

2 .  the possibility for an accident or malfunction of a different type than 
any evaluated previously In the safety analysts report may be created ; or-

3. the margin of safety, as defined tn the basts for any technical 
specification, ts reduced. 

The FSAR for TMI-2 evaluate� a variety of postula.ted events to bound the range 
of possible events and their offsite dose consequences. Section 4. 3 . 5  of this 
SER stmtlarly analyzes a variety of events to bound the range of possible 
Sediment Transfer and Processing events and thetr offsl te dose consequences . 
Tht s evaluation proposes to compare stmtlar events to demons trate that THI-2 
activities are bounded by the THI-2 FSAR. 

The postulated SRST rupture accident eval uated In thts SER was compared to the 
"Waste Gas Decay Tank Rupture" : analyzed In Section 15 . 1 . 17 of the THI-2 
FSAR. Thts accident postulates the rupture of the waste gas decay tank and 
the consequent release of large quanttttes of gaseous fission products to the 
auxiliary butldtng ventilation system and to the environment through the unit 
vent. As reported I n  Table 15 . 1. 1 7-2 , of the TM I -2 FSAR . the acci dent 
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resulted tn an accumul ated dose of 3. 6 rem whol e body for the two hour 
excl usi on boundary and 0.57 rem whol e body for the 30-day Low Popul atton Zone 
(LPZ>. 

The rupture of a SRST has been anal yzed tn Sectton 4.3. 5 of thts SER. The 
radlonucl tdes l tsted tn Tabl e 4 of thts SER were assumed to be rel eased to the 
Auxtl tary Butldtng venti l at i on system and subsequentl y to the envi ronment 
through the untt vent. The accumul ated doses resul ttng from thts postul ated 
event are reported to be 5 . 16E-4 rem whol e body for the two hour excl uston 
boundary and 9. 31E-5 rem for the 30-day LPZ. In addttton , the crlttcal organ 
dose for the assumed d 1 strtbutton of radtonucl tdes was cal cul ated to be 
8 . 38E-3 rem to the bone for the two hour excl uston boundary dose and 1. 51 E-3 
rem to the bone for the 30-day LPZ dose. 

As can be seen, the dose consequences of the SRST rupture acctdent are far 
l ess than those resul ttng from the waste gas decay tank rupture acctdent. 
Al though these events are not tdenttcal , both events eval uate the rel ease of 
l arge quanttttes of ftsston products. Thus, they can be consi dered 
comparabl e. The acctdent anal yses contatned tn the TMI-2 FSAR cl earl y bound 
the consequences of the SRST rupture acctdent postul ated for sed1ment transfer 
and processtng. 

10 CFR 50. 59 Revtew 

To determtne 1 f  the sediment transfer and processtng operattons tnvol ves an 
unrev1 ewed safety questi on ,  the three key questi ons must be eval uated. 

1 .  Has the probab1 1 1 ty of occurrence or the consequences of an acci dent or 
mal functi on of equi pment i mportant to safety prevtousl y  eval uated tn the 
Safety Anal ysts Report been tncreased? 

A var1 ety of events have been anal yzed tn thts SER. It has been 
demonstrated that postul ated events wi th potenttal offs1 te dose 
consequences are substant1 al l y  l ess than the potenttal consequences of 
comparabl e  events anal yzed. Al so, by anal ysts of other postul ated 
events, tt has been demonstrated there are no even t �  whose potenti al 
consequences exceed those anal yzed tn the TMI-2 FSAR. 

By anal yzi ng postul ated events and rev1 ew1 ng vari ous safety mechan i sms, 
1 t  has been determined that sediment transfer and processi ng operat i ons 
w1 1 1  not adversel y affect equi pment cl assi fi ed as i mportant to safety 
<ITS>. Consequent l y, 1 t  1 s  concl uded that the probab1 1 1 ty of a 
mal functi on of ITS equi pment has not been i ncreased. 

2. Has the poss1 b1 11 ty for an acc1 dent or malfunction of a di fferent type 
than any eval uated previ ousl y tn the safety anal ysts report been created? 

The variety of postul ated events anal yzed 1 n  thi s  SER consi der the 
spectrum of event types whi ch potenttal l y  cou l d  occur during sediment 
transfer and processi ng operati ons. A compari son of these events w1 th 
those comparabl e  events 1 n  the FSAR demonstrate that the type events 
postul ated for the sedtment transfer and processi ng operat i ons are 
slm1 1ar to and bounded by the FSAR. In add1 t l on ,  no new event has been 
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tdenttfted whi ch i s  d i fferent than those previ ously analyzed. 
Therefore, the sedi ment transfer and processtng operati ons have not 
created the posstbtltty of occurrence of an acctdent or malfunctton of a 
d i fferent type than evaluated previ ously i n  the FSAR. 

3 .  Has the marg i n  of safety. as defi ned i n  the basts for any techni cal 
spec i fi cati on been r educed? 

As demonstrated by thi s Safety Evaluati on Report .  Techntcal 
Spectfi catton safety margtns wtll be ma i ntai ned throughout the sedi ment 
transfer and processi ng operati ons. Si nce the operati on of the sedi ment 
transfer and processi ng system and equi pment are tn accordance wi th 
approved procedures to ensure compli ance to technical spec i fi cati ons. 
the tasks tncluded tn thts SER wtll not reduce the marg i n  of safety as 
deftned i n  the basts for any techni cal spec i fi cati on. 

The planned acttvtttes wi ll not i ncrease the probabi li ty of occurrence or 
consequences of an acc i dent or malfuncti on of equi pment I mportant to Safety 
previ ously evaluated tn the THI-2 FSAR,· TER's. SO ' s  and SER ' s. 

As a result of the above revtew, tt i s  concluded that the sedi ment transfer 
and processi ng operati ons desc r i bed I n  thts SER are bounded by stmllar events 
postulated and analyzed i n  the THI-2 FSAR and do not i nvolve an unrevtewed 
safety questi on as defi ned tn Secti on 50.59 of 10 CFR Part SO. 

6 . 0  ENVI RONMENTAL ASSESSMENT 

The sedi ment transfer and processi ng acti viti es have been assessed and I t  i s  
concluded that these acti v i t i es wi ll be performed wi th no unacceptable 
consequences to the health and safety of the publi c or workers. 

Releases to the publi c  resulti ng from planned sedi ment transfer and processi ng 
ac tlvtttes are expected to be s i gn i fi cantly less than releases dur i ng previ ous 
work conducted I n  the reactor bui ldi ng or the AFHB. Past releases of 
radi oacttvtty to the envi ronment have been well wtth i n  the li m i ts of the THI-2 
Envi ronmental Techni cal Spec i ftcatlons. 

Potential offsi te dose consequences resulti ng from a Spent Resi n Storage Tank 
rupture have been evaluated. Thi s I s  an i nstantaneous release of 2400 gallons 
of concentrated radi oacti ve sedi ment to the SRST cubi c le <Secti on 4. 3 . 5 > .  I n  
thi s  evaluati on the analyses was performed usi ng extremely conservati ve 
assumpt i ons i n  order to prov i de boundi ng results. Usi ng the conservati ve 
assumpti ons the results were found to be wi thtn past analyses that have been 
found to have acceptabl e consequences. The potent i al offstte dose 
consequences of a Haste Gas Decay Tank rupture were evaluated tn the FSAR 
secti on 1 5. 1. 17. The rupture of thi s tank would release more radi oact\ v\ty to 
the env i ronment than any other credi ble radwaste system acc tdent and therefore 
was used as the boundi ng condi ttons for thts evaluati on. The dose rate 
consequences of a SRST rupture acc i dent are signtfi cantly less than those 
resulti ng from a waste gas decay tank rupture ac c i dent . <Secti on 4. 3 . 5. 2 )  
The radi oacti ve release of a SRST rupture acc i dent was found to be less than 
lt of the 1 0CFR100 dose gui deli nes for acc i dents. 
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As stated In Reference 9, the most s t gn t ft cant envi ronmental t mpact assoc i ated 
wtth the c l eanup of THI-2 wt l l  resu l t  from the radt att on doses recei ved by the 
ent i r e  work force from c l eanup act1vt t1es. The envi ronmental i mpact from the 
c l eanup of THI-2 resu l ti ng from occupat i onal exposure has been reeva l u ated by 
the NRC In suppl ement no. 1 to Reference 9. Thi s reeval uation esti mates an 
occupati onal exposure t n  the range of 13, 000 to 46 , 000 person-rem wtth AFHB 
and Reactor Bu i l di ng c l eanup actt vlttes contr i buting 6 , 400 to 22 , 400 
person-rem. The total occupati onal exposure assoctated wt th the t nstal l at i on 
and operati on of the sedi ment · transfer and processi ng system has been 
esti mated to be approx i matel y 50 person-rem. Thus, the estt mated occupati onal 
exposure from the acti v i t i es outl i ned i n  the SER are bounded by Reference 9. 

Therefore ,  the pl anned sediment transfer and processi ng actt vt ti es wi l l  be 
performed wi th no s i g n i fi cant envt ronmental i mpact. 
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