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SYSTEM DESCR:lPfiON 

Q!: 

SOLID WASTE STAGING FACILITY <SHSF) 

1.0 INTRODUCTION 

The Solid Wdste Staging Fac i lity <SWSf) performs no active 

funct!on . The facility Is a passive system for" ternootaty uaglng of 

nuclear radioactive waste prior to oreoHat lon ro,· snlon-:ent ano 

dlspo;al to dpproved offslte burial grounds . Th~ SWSr has been 

designed and w11 I be operated 1n wch a.m.!'lrHt·· H to cro·.!de 

assurance t hat: 

A. Th!i! health and safety o f the public ;;111 t:t' orotec ted. 

B. Occuo.nlona l exposures ;;Ill be as low a~ reasonably achievable 

CALARA) 

C. There will be no significant adverse Impact on the environment. 

2.0 OESIGN....Q!illiPTIOtl 

2.1 lliJ.!l!1.l..unctlon 

2.1.1 The SHSF Is used for" the collection and tempotuy staging of the 

radioactive waste (I.e .• Solldlfled/Oewatered Resins, Filters. 

Sludges, etc.) generated during the Recovery cleanup operations <~t 

TMI Unit 2. and operation; In Unit 1. 

2.1.2 The SHSF Is located as shown on Figure I, South dnd £ao;t of Unit 2 

Natural Draft Cooling Tolrler s wlthlfl the ar~a orotected by the Flood 

Control Dikes . 

Space lrlaS all ocatee to accomodate sh (6) modu1<u· sttuctu•·es: two 

<2) modules "A" dna ''B" ue completed. the n:!malning space Is 

dvdildble for dddltl onal fliCCule> as. o r I f, ,·eQd•·ea. 



"1" 

2. I .3 figure 2 shows the typical layout of the SHSF syHem. 

2.1.3.1 Each Module Is designed with Sl (ty <60> Cells forming the com-

partrnents for storing the radioactive waste gener.ned during 

processing. 

2.1.3.2 Each Cell Is designed to stage the radlodctbe waste contained In 

either One <ll 6ft. dlar.~eter by 6ft. high liner, Of T1110 (2) 4ft. 

diameter by 4 ft. high llners, O!'" Eighteen (18) 55 gallon, type 

DOT. 17H Orcm~. 

2.1.3.3 Each Hodule Is designed to accomodate any combination of the radio-

active wcHte conta iners as follows: 

Total Wt of One Filled 
Container Ouantlt1 _J:gntalner:..J.lt,_ 

6ft. dla. M 6 ft. H Liners 60 (1 per cell) 7,000- 22.000 mac 
0' 

55 gallon drums 1080 <18 per cell) 840 
0' 

4ft. dl.L ~ 4 ft . HLiners 120 <2 per cell> 4,500 - 5,000 mall. 

2.1.3.4 A floor drainage syHem Is Incorporated Into the module design which 

discharges Into a common sump louted between Module<;; "A" and "8". 

The total capacity of the sump Is appro~lmately 2750 gallon<;;. 

2.2 References 

2.2.1 U.S. /lAC Regulatory Guide I 143, July 1978. Design Guidance for 

Rad toac t I •1e lias te l~anagernent Systems, Structures, and Components 

Installed In Llght -;later -Cooled tluclear Power Planu. 

2.2.2 Design Criteria/Input Record. G.~ I W.O. #04-~283-070 

2.2.3 Gilbert AssoclateL Inc. CGAI> Drawings : 

7/85 
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2.2.).1 E~cavatton and Gradlnq Plan. E-774-151. 

2.?.3.2 Plant Layout E-012-006 
E-014-004. 

2.2.3.3 Structural. E-430-006 
[-430-007 
£-4]0-008 
E-430-0 11 
£-430-012 
E-430-013 
E-430-014 
E--430-015 

2.2.3.4 Building Servlce~--Piplng £-311-873 
E-311-874 

2.2.3.5 Electrical 55-308-417 
B-256-031 
E-266-011 

2.3 .! rhe swsr 1~ de~tgned to comply with the requirements or RG.l.l43. 

July, 1978. The facility Is designed to provide a controlled. but 

ready access for material handling operations and to ensure that the 

operator exposures are as low as reasonably achievable CALARA). 

2. 3. 2 The fac Ill ty Is des lgned to maIntaIn the dose rates I n accordance 

with 10 CFR Part 20 and to meet the .-equlrement~ of 40 CHI Part 190 

at the site boundary and beyond. 

2.3.3 The shielding thlckneH vas calculated to limit the contact dose 

rates at the outer surfac;!S of the module walls and the top of the 

cell covers to within 0.5 mr/hr and 2.5 mr/hr. re~pecthe ly. 

The analysts wa.s based on the types of wHte defined In Attachment I. 

f~o c1·ed\t was taken for t l"e structun! being partially underground. 

2. 3.4 Qua II ty Assurance requIrements fOf the tie s lgn. oper.Hi on and 

construction o f the SWSF .tre consistent with those soecifled In 

Regulatory Guide 1.1 43. 

4/83 
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2.4 Sul!l'nary SyHem Oescrii!!!..Q!:! 

2.4.1 The concrete structure o~nd tndl •lldual cell covers provide the 

necessary shielding from tne radioactive wa<>t~ housed In the SWSF 

1-!odul e Storage Cells 

The ce ll covers with ga~k.ets prot"rt the 'II'Hte containers from the 

elements and the lng•ess of precipitation. Slots and ,1eep holes In 

the upp~r module structure ;u-e provided to direct rainwater to 

external drainage ditches. A dralna.qe piping syHem pre.,ents any 

spl\lagelledkage o f fluids from accumuldtlng In tl>~ cells <I.e .. 

floor drain t-ub In each cell), the system ·~anlfold dlsch.uges Into a 

corrrnon sump. 

2.4.2 The sump compartment. a radwaste seismic cnncrete stfucture, house> 

the pump, vai•H!>. olplnq, lnstrur:tentatlon, etc., necessary to 

perform the functions and control the disposal of <1ny ~ .. ffluent which 

may collect In the sump. The compartment Is divided Into t~o 

levels. with the upper opera tor h?·1el shielded by ct thick connete 

floor from the sump. Access to the upper compdl'tmenc I~ via a 

manhole in the concrete <>lab roof. Access to the ~ump I~ ·da a 

removable ladder at the ~ump plug oren lng and a permanently 

Ins talled ladder Into the sump. 

2.4.3 The flo~ diagram (f!gure 3> show~ the pumping system fo r the s ump 

effluent. All operations a•·e loca l/manual. The loca : alarms and 

sump level Indication are housed in a weJtherproof Instrumentation 

panel mounted outside the ~10dule "A" structure adjacent to the <>ump 

compartment. 

4183 
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The sump pump, Solenoid Valve dHS-5 and three- way valve #HS-1 

<extension splndhl are located In the lower sumo wh i le the elec­

trical distribution and control panels. valves. etc. are mounted In 

the operators compartn:ent. 

Sump level Is measured by a variable capacitance sensor <SHS-LE-0\) 

10hlch transmits the slgndl to local and remote CUnlt-2 Control Room) 

alarms. 

Sump Influent flo~o~ ala,·ms are provided. The sensing e lements 

<conductlvltyl No'i SHS-C£-07 and SWS-CE-08 ore mounted In the 

r-todulc "A" and "B" dr.tln system manifolds. 

2.4.3.1 Sump Pumping Operations <See Figure ll 

The SHSF sump Is controlled and disposal at the effluent :11 11 be In 

accordance with Unlt -2 Chemistry Procedure 4212-CHM-1011.99 and 

Operating Procedure 4212-0PS-3232.14. The sump compartment Is 

posted as a radiological controlled area and surveillance Is 

required prior to entry to ensure operator exposure will be as low 

as reasonably achievable <ALARAl. 

On receipt of the alarm signal <approximately SOt sump len• I> In 

Unlt-2 Control Room, the above procedures are put Into effect and 

the sequence of operations Is as follows: 

2.4.3.1 1 Recirculation Mode <Sump effluent mixing to obtain representative 

sample for analysis >. 

A. All val ves to be checked closed. 

8. Operate three-way Valve HS-1 to route pump discharge returned 

to sump. 

C. Start pump. 

7/85 
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2.4.3.1.2 Samplln9 Mode <during Recirculation Hodel 

UOTE: Radiologically' monitor the collection of the sample with the 

appropriate Instrument. 

A. Solenoid Valve HS-5 open. 

B. Valve HS-7 open. 

C. Collect sample. 

0. liS-5 and WS-7 closed. 

L Stop pump. 

2.4.3.1.3 Discharge Mode <Only after sample analysh Is completedL 

A. All valves to be checked closed . 

6. Connect hose to the tank truck <or portable vehicl e> con­

nection for effluent di sposa l. 

C. Operate three-way Valve WS-1 to I"Oute pump dlscha1·qe to truck. 

discharge manifold . 

0. Valve HS-4 <HS- J> open. 

£. Start pump. 

f. Stop pump, disconnect Unk. truck (Of portable li!hlcle) 

connection, and all ow contents of hose to drain back Into sump. 

G. Valve HS-4 <or WS-ll closed. 

H. Operate three-way lJalve HS-1 for recirculation mode and secure. 

2.4.4 Major Equipment 

A. Sump Pump (1.): Gou l1 Hodel 3111 I~ l-112 -6 

Capacity 
JOH 
Fluid 

Materials 
Impeller 
Discharge Conn. 
Service 

50 qpm 
100 ft. 
Radloacti 'll! .,.aste water/resin 
s luny pH approc 1. 
Cas t Iron/bronze fittings 
Open type 
rJ anged above mtg . plate 
Intermittent 5 yr. life 
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8. Solenoid Valve Cl l: 

1/Z" nom. bore. \20 volt AC 

C. Instrumentation: See Table I. 

2.4.5 Facility General Arrangement: See typical layout Figure 2. The 

general ar"rangement, layout and details of the SHSF sy'item~ are 

shown In the drawings referenced In Section 2.2.3. 

2.4.6 Instrumentat ion and Controls 

2. 4.6.1 The SWSF has three CJ) Instrument loops as follows: 

A. A level Instrument string provides the alarm and level In­

dicati on both local and remote. In add ! tlon. this loop 

provides a sump pump perm! Hive at greater than 10 percent 

level. 

B. The other two (2) Instrument strings are conductivity flo~o~ 

loops providing local alarms. One loop senses Input from the 

drain discharge manifolds from Module "A" and the other from 

Module "S" . 

2.4.6.2 Instrument Setpolnt Jndu. See Table 2. 

2.4. 7 System Interfaces 

There are five Interfaces associated with this facility: 

I. Processing Systems: Access road to and from waste and fluid 

processing facilities for transportation of materials and 

equlpm~nt. 

2. Material Handlln:J System: Facility will accept radioactive 

waste containers from the processing systems and are 

compatible with the transportation and lifting equipment, 

I. e ., transfer shield and site cranage (f.!anitowoc 4000 li 

mobile crane or equivalent>. 
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3. Cooling Hater Pump (CJ.IP> House: 4RO V, 3 ~ 200 A feeder 

cable from Bu~ 2~61 shall. provide power for the following: 

A. 460 volts to the sump pump. 

B. 480 volt welding receptacle. 

C. 25 KVA. 240-120V pco~er center to energize lighting, 

convenience receptacl~s. lnstrumentoJtlon, and control 

devices. 

NOTE: rio permanent heat tracing reoul red for sump cor.~­

panmenh. 

4. Control Room: Sump level alarm. 

5. Chemistry Laboratories: Sun•p effluent samples fo,· chemistry 

and radiological analysh orlor to dl~posltlon. 

NOTE: The sump pump discharge Is not directly connected to 

any plant systems. a local hose station Is provided. 

2.4.8 Operatlons-Radwaste Handllnq 

The major operations perfor111ed at the SWSF Is handling the radio­

active waste containers while loadlnqlunloadlnq the individual cells 

In accordance with the types of containers like those specified In 

Section 2.1.3. 

Unit 2 procedures. like those listed In Table 3 but not limited t.> 

those specifically written for these operations, are strictly 

adhered to, using the Manitowoc Mobile Crane or eQuivalent ond 

appropriately shielded eQuipment. 
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Each cell has an Individual concrete cover 8'3" square A 3 '0" deep. 

COwq. #8-430-015> welghlnq appro,odmately Fourteen <14) tons. 

Normally only one Cl) cover will be removed at any time from the 

cells containing radioactive waste containers within a module 

system. If more th.tn one (I> covet Is to be removed at any one 

time, additional safety precautions will have to be exercised. 

2.4.9 Maintenance 

Most operations Including :1alntenance requires a RHP. 

Inner surfaces of the cells and the sump afe epo~y coated to :!elSe 

decontamination o r the facility. 

2.4.10 Acceptance resting. 

2.4.10.1 Mechanical. Owgs . .'tE-311-R13 <\ncl E-311-874 

A. Module "A" and "S~ Drain Piping Systems. 

CO Leak. Test In accordance 'ol'ith .ANSI BJI 1.1977. 

Criteria: St.ttlc Hud. <FIJI System, w.tter level top of 

dra1n hubs> 

Holdlnq Period. 10 minutes mtntmom. 

Acceptance . No visual leakaqe. 

<II> Flow verification. allo-. leak test water to dr.tln to sump. 

Criteria: No visible fluid In system. 

6. Sump Pomp "A" and associated plplnq. 

Initial Service Leak Test In .tccordance with MIS! 631.1. 

1977 . 

Crlterl.t: Pump dlscharqe pressure 

Acceptance. No visual l eakage. all welded joints 

leaktlqht. 

7/85 
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2. 4 .10.2 Electrical/Instrumentation: Owgs. #8-256-031, B-248-011 and 

SS-261-011 

A. Continuity and Hegger tests were performed for all circuits. 

B. Instrument and Control were tested and calibrated In ac­

cordance with MfX 507. 

C. Sump Pump "A"'. tested In accordance wl th Electrical 

Preoperational Test Procedure WC-EOi. 

0. Solenoid Valve #HS-VOS. tested In accordance with [iectrlcal 

Preoperational Test Procedure liG-£02. 

4/83 
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Solid Waste Sta~g facility Instrumentation 

Instrument 
Designator Hodel or Typ_t locations functiQ_nJ. 

SHS-LE-01 Dre~elbrook 700-2-57 JJ.od A Sump Sump Level Sensor" 
SHS-LT-11 Dre~e 1 brook 408-6230 Mod A Opr. Floor Sump Level Transmitter 
SHS-LI-01 370-1104-401 Mod A Opr. Floor Sumo level Indication 
5HS-LI-01A International Instr. 1151 Mod A Top Panel Sump Level Indication 
SHS-LSL-01 SETCON 401-lQOJ Mod A Top Panel Sump Level Switch low 

<Pump Permissivel 
SHS-LSH-01 SETCON 401-1 00;( Mod A Top Panel Sump Level Switch High 
SHS-LAH-01 PANALARM Mod A Top Panel Sump Level Alarm High 
SHS-LAH-OIA PANALA~M CR Panel 17£-24 Sump Level Alarm High 
SHS-CE-07 Level Lance 14-IIS'J Sump Influent Flow 

Conductivity Element 
S~IS-CAH-07 PANALARM Hod A Top Piine I Influent Fl ow Ala . ..-m 
SHS-C£-08 Level Lance 14-11511 Sumo Influent flow 

Conduc tblty Elen:ent 
SHS-CAH-08 PANAlARM Mod A Top Panel Influent Flow Alarm 
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4215-0PS-3232.14 

2104.4.103 

4212-0PS-4450.08 

4214-0PS-4450.09 

4214-0PS-4440.01 
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OPERATING PROCEDURES 

~tlon 

SHSF sump pumping opefatlon. 

EPICOR II 4' x 4 ' !lnef t1·ansfef and shipping cask. 
loading. 

On-site tfansfer o f Radioactive liners to SNSFIShlp . 

On-site tfansfer of Radioactive linen from SHSF. 

Transfer of EPICOR 4' x 4' liners to SWSF/Shlp. 
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AttdChment 1 

Shielding Analysts - !1pes of Haste 

riOT£: 505 veneh used In the 505 processing system may not be Hored In this I 
facility unless resin hH been removed. 

Types of waste considered are qtven belo111. A J month decay per"iod 111as used In 

the analysis. 

1) Natuul Circulation £vapo,-ator 111ith 5oltdlftcatlon 

Haste Form: 55 gallon drums ( solidified> 

Design Basis for Cell: C-0 "'laste at VR* .. 4.5, " •• • .6 

18 dr"ums per storage cell 

C-0 waste analysis Is given below 

or 2) Forced Circulation Evaporator/Crystallizer with Solidification 

Haste form: 55 gallon df"un. lsolldlfled) 

Design Basis for Cell: C-0 waste at VR • 22. 'l ~ .6 

18 dr"ums per stora9e cell 

or )) Eplcor II Charcoal Filter 

Haste form: Activated Charcoal In 4 ft. diameter" ~ 4 ft. high line,· 

Design Basts for Cell: 2500 P./hr on contact 

T1110 linen per cell 

or 0 Epicor II Oemlnerallzer Resins 

Haste form: Oewatered Resi ns In 4ft. diameter ·< 4ft. high liner 

Design 8asls for Cell: 8-C was te at VR • 543 

8-C waste anotlysls Is given below 

7/85 
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·vR - volume reduction 

•• r'l - Packaging efficiency: ratio of volume of 111aste to tot<ll 

container volume. 

A> Quantities· C-D Haste 

83,000 gallon- Reactor Coolant Bleed Tank- A 

83,000 gallon - Reactor Coolant Bleed Tank - 8 

250.000 gallon- Reactor Building Sump 

B> Isotopic Analysis CuCI/ml l- Design Basts· C-0 Haste 

Isotope }'CIIml 

C> 

Ho 99 - 180 

I 131 - 8200 

I 132 - 20 

cs 134 - 82 

cs 137 - 330 

Cs 136 - 120 

Ba 140 - 290 

La 140 - 160 

Sr 89 - 1400 

Sr 90 - 120 

Ce 144 - 100 

H 3-1.2 

!...ll?J.Q~aJ:t.sJ_l_j~~.: D~sigf! ~<!_s_ts· B-C Waste 

B-C Waste 

Isoto~ ll.fl!.!!.! !~2!9P..! ~.£!!.!!!..!. 

Ba 133 2'- I Ba 140 7.5[ - I 

Co 60 1.4 E- 4 La 140 2.4 E • 0 

Cs 134 1.6E- I 

Ho99 2.1 E- I 

I IJI 2.3[ .1 

Bl 207 2.2 E -2 

Co 58 1.2 E- 3 

Cs 1)7 7E- I 
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