
GPU ihle.._ 
PO Box 480 Nuclear Middletown. Pennsylvania 17057 
717-944-7621 
Wnters D11cct Oral Number 

TMl Progrnm Office 

April 14, 1982 
4400-82-L-0059 

Attn: Dr. B. J. Snyder, Program Director 
U. s. Nuclenr Regulatory Commission 
Washington, D.C. 20555 . · _ . j -...._ 1...-/ 
Dear Sir: 

Three Hlle Island �ucl�ar Station, Unit 2 (lMJ-2) 
Operating License No. DPR-7) 

Docket No. 50-120 
Recovery Sy�tem Description and Technical Evaluation Report Cpdate 

CPU Nuclear's letter, 4400-82-J.-0026, dated February 2), 1982 atntt'd 
thnt the Interim Solid Waste Staging Module Sy�>tem Description would 
be provided in approxim3tely one month. In accordance vith thiH 
commitment attached is thls system description which iR now designated 
the Solid Wute Stllging Fltcility System Description. 

All dhcu1111ed with Dr. R. Belhmy of your staff, the Submerged Dcmineralizcr 
System Technical Evaluntlon Report Updnte, which h the only remaining 
update to be submitted, has been delayed and will be submitted shortly. 

JJB:JJB:dj!, 

Attachment 

cc: L. H. Barrett, Deputy Program Director, TMl Program Qffice 

8204200068 820414 
PDR ADOCK 05000320 
P PDR 

GPU Nuctc>ar o<, n p,;ut or the Gf'ncral Pubhc Uhlltoe� Sy!!.lcm 

�ol 
;;, 



82042000� 820414 
PDR ADOCK 0�003�0 
P PDR 

THREE MILE ISLAND NUCLEAR STATION UNIT 2 
REOJVERY ffiOGRAM 

SOLID wASTE STAGiNG FACILITY 
SYSTEM DESCRIPTION 

Revision 0 



TABLE Of CONTENTS 
fOR 

SOLID �TE STAGING fACILITY 

Article 

1.0 Introduction 

2.0 Design Description 

2.1 facility function 

2.2 References 

2.3 Design Bases 

2.4 Summary System Description 

Table 1 SWSf Instrumentation 

Table 2 Instrument Setpoint Index 

Table 3 Operating Procedures 

figure 1 Plot Plan - Location of SWSf 

Figure 2 Typical Layout - SWSf 

figure 3 SWSF Sump flow Diagram 

Attachment l Shielding Analysis - Types of Waste 

i 

Page 

1 

1 

1 

2 

3 

4 

11 

12 

u 



SYSTEM DESCRIPTION 

!!. 
SOLID WASTE STAGING F'ACILITY (SWSF) 

1.0 ItHRODI.CTION 

The Solid Waste Staging Facility (SWSF) performs no active 

function. The facility is a passive system for temporary staging of 

nuclear radioactive waste prior to preparation for shipment and 

disposal to approved offsite burial grounds. The swsr has been 

�esignLd and will be operated in such a manner as to provide 

assurance that: 

A. The health and safety of the public will be protected. 

B. Occupational exposures will be as low as reasonably achievable 

(ALARA) 

C. There will be no significant adverse �mpact on the environment. 

2.0 DESIGN DESCRIPTION 

2.1 Facility Function 

2.1.1 The swsr is used for the collection and temporary staging of the 

nuclear waste (solidified and/or Oewatered Resins) generated in 

processing the fluids during the Recovery clearup operations at TMI 

Unit 2. 

2.1.2 The SWSF is located as shown on Figure 1, South and East of Unit 2 

Natural Draft Cooling Towers within the area protected by the Flood 

Control Dikes. 

Space was allocated to accomodate six (6) modular structures; two 

(2) modules "A" and "tl" are completed, the remaining space is 

avallable for additional modules as, or if, required. 
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2.1.3 Figure 2 shows the typical layout of the SWSF system. 

2.1.3.1 Each l�dule is designed with Sixty (60) Cells fanning the c��

oartments for storing the raoioactive waste generated during 

processing. 

L.l.3.2 Eacn Cell is designed to stage the radioactive waste contained in 

either One (1) 6 ft. diameter oy 6 ft. high liner, or Two (2) 4 ft. 

diameter by 4 ft. high liners, or Eighteen (18) 55 gallon, type 

DOT.l7H Oru:�s. 

2 .1. 3. 3 each rtodule is aesigned to accomodate any comoination of the radio-

active waste containers as follows: 

Total wt of One Filled 
Container ()Jantlty Container lb. 

6 ft. dla. :< 6 ft. t1 Llncrs 60 (1 per cell) 14,000 
or 

55 gallon drums lOBO (18 per cell) 80U 
or 

/j ft. dia. x 4 ft. H Liners 120 (2 per cell) 4,500 

l.l.j.4 A floor drainage system is incorporated into the module design which 

l.liscrorues into a com�:�:m sump located between �lodules "A" and "6". 

The total capacity of the sump is approximately 2750 gallons. 

l.l t�etcrences 

2 ••. 1 u.s. ���� Regulatory Guiae 1.143, July 1978, Design Guidance for 

K.1dioacti ve ltaste 1-lanJgcment Systems, Structures, and Com;>oner.ts 

Installed ill Light-Water-Cooled Uuclear Power Plants. 

'.1.; �c; ign Cri tl! ria/Input Heco rd. GAl w .0. 1104-11283-070 

L.i.3 Gilbert Associates, Inc. (GAl) Llrawinas: 
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2.2.J.l Ex cavat ion and Grading Plan. E-774-151. 

2.2.3.2 Plant LayDUt 

:l.2.J.J Stnr.::tural. 

2.L.3.4 uuilding Services--Piping 

2.£.3.5 Cleclrical 

2.3 �sign dasis 

E-cl2-00tl 

E-014-004. 

£-430-006 

E-430-007 

E-430-008 

E-430-011 

t:-430-012 

E-430-013 

E-430-014 

E-430-015 

E-311-873 

E-311-8711 

SS-308-417 

rJ-256-031 

E-266-011 

2.J.l The SWSF is designed to co�ly with the requirements of RG.l.l43, 

July, 1978. The facility is designed to·proviae a controlled, but 

ready access for material handling operations and to ensure ttat lha 

operator exposures are as low as reasonably a�hievaole (ALARA). 

2.3.� The facility is designed to maintain the dose rates in acroraance 

with 10 CfH P.1rt 20 and to meet ttc reQJirements of 40 CFR Part 190 

at tre site ooundary and oeyond. 

�.J.J Ire shielding thlc�ncss was calculated to limit the contact dose 

rates Jt the outer surfaces ol the moJule walls and the top of the 

cell co\'Crs to within 0.5 r.1r/hr and .?.5 mr/hr, respecti'!ely. 

TtlC analysis was based on the type·. of waste der ined in Attach1cnt 1. 

t�o ere lit was taken for the stru :ture being partially und erground. 
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Quality Assurance reQ.Jirements for tte design, operation and 

construction of the SWSF are consistent with those specified in 

Regulatory Guice l.l4j. 

Su�ary System Description 

The concrete structure ana individual cell co�rs provide the 

necessary shielding from the radioactive waste housed in the SWSF 

ttodule Storage Cells. 

The cell covers with gaskets protect the �aste containers from the 

elenents and the ingress of precipitation. Slots and weep holes in 

the upper ��dule structure are provided to direct rainwater to 

c ... temal drainage ditches. A a.ra .... 1age piping system prevents any 

spillage/leakage of fluids from accumulating in the cells (i.e., 

tloor orain huo in each cell), the system manifold discharges into a 

cannon sur . .p. 

lnc sump compartment, a radwaste seismic concrete structure houses 

the ou��. valves, piping, instrumentation, etc., necessary to 

perrorm the functions and control the disposal of any effluent which 

m3y collect in tre sump. The com;:�artment is divided into two 

levels, tr..: upper operator level is snielded by a thick concrete 

rloot from the sump. Operator access is a manhole in the concrete 

slab roof. 

lne fluw oiagram Figure � sh:lws tte p_11ping system for the Sutn;:l 

effluent. All operations are local/manual. The local alarms and 

sumo level indication are housed in a weatherproof instrumentation 

panel mounted outside aojacent to the sump compartment on 1-lodule "A" 

structure. 
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The sump pump, Solenoid Valve IW5-5 and three-way valve #W5-l 

(exte�sion spindle) are located in the lower suop while the elec

trical distribution and Cvntrol panels, valves, etc. are mounted in 

the operators compartment. 

Sump level is measured by a variable capacitance sensor (5115-LE-01) 

which transmits the signal to local and remote (Unit-2 COntrol Room) 

alarms. 

Sump influent flow alarms are provided. The sensing elements 

(conductivity) Nos. SW5-CE-07 and SWS-CE-08 are mounted in the 

Module "A" and "B" drain system manifolds. 

2.4.3.1 Sump Pumping Operations (See Figure 3) 

The SWSF sump is controlled and disposal of the effluent will be in 

accordance wlth Unit-2 Chemistry Procedure #1899 and Operating 

Procedure 12104.4.100. The sump compartment is posted as a 

radiological controlled area anJ surveillance is required prior to 

entry, to ensure operator exposure will be as low as reasonably 

achievable (ALARA). 

On receipt of the alarm signal (approximately 5� suoo level) in 

Unit-2 Control Roan, the above procedures are put into effect and 

the sequence of operations are as follows: 

2.4.J.l.l Recirculation Mode (Sump effluent mixing to obtain representative 

snmple for analysis). 

A. All valves to be checked closed. 

0. Operate three-way Valve wS-1 to route pump discharge returned 

to sump. 

c. Start punp. 
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2 .1� . J . l . 2 �mpling ttode (during Reel rculation 1-tlde) 

NUTt: Radiologically monitor the collection of the s�ple with the 

appropriate instrunent. 

A. �lenoid Valve WS-5 open. 

u. V:tl ve WS-7 open. 

c. Collect sample. 

D. wS-5 and WS-7 closetl. 

t.. St op purrp. 

l.', . .S.l.J Discharge �laue (C.1ly after sa.nple analysis i s comp let ed) . 
1\. All val vcs to be crecked closed. 

u. Connect rose to th.! tan.c: truck (or portable vehicle) con

nection tor efflu�nt disposal. 

c. O;>ente three-way Valve "S-1 to route plJ:lp discharge to truck 

discharge mani told. 

o. valve �S-4 (WS-3) open. 

�. Start pump. 

F. �lOP pump, disconnect tank t ruc k (or portaole vehicle) 

:onn·�ctlon, and allow contents of rose to drain back lnto sunp. 

r�. V.Jlve �S-4 (or WS-3) closed. 

tt. llncrate three-way Valve WS-1 for reci rculatlon mode and secure. 

f.l1jor EQJ ip;,ent 

11. ::,,npPunp(l.): t,;ouldt>todel3171 lxl-112-6 

C<i:lacity 
lOti 
tlulo 

11at erJ1! ·� 
lr:t;l!:'llC'r 
JischarCJt! Conn. 

::,.•rvlce 

50 gnm 
100 It. 
naoioactive waste w:1ter/rcsln 
slurry pH approx. 7. 
Cast iron/bronze tltlings 
Open typ� 
Flanged :1bove rntg. plate 
Intermitt�nt 5 yr. life 
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B. Solenoid Valve (1): 
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112" nom. bore. 120 wlt AC 

C. Instrumentation: See Table 1. 

2.1&.5 Facility General Arrangement: See typical layout Figure 2. Tte 

general arrangement, layout and details of the SWSF systems are 

shown in the drawings referenced in Section 2.2.3. 

2.4.6 Instr�nentation and Controls 

2.4.6.1 The SwSF has three (3) instrument loops as follows: 

A. A level instrument string provides the alarm and level in

dication both l�al and remote. In addition, this loop 

provides a sump plJilp permissive at greater ttan 10 percent 

level. 

a. The other two (2) instrument string� are conductivity flow 

loops providing local alarms. One loop �enses input from the 

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

f�odule "B". 

2.4.6.2 Instrument Sctpoint Index. See Table 2. 

2.11. 7 System Interfaces 

lhere arc six interfaces associated with this facility: 

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

processing facilities for transportation of materials and 

CQ.Jipment. 

2. l·laterlal Handling System: Facility will accept raoloactive 

waste containers from the processing systems and arc 

compatible with ti'C transportation and lifting ec,uipment, 

i.e., transfer shield and site cranage (Manitowoc 4000 W 

moolle crane or eQ.Jlvalcnt). 
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3, Cooling Water FUnp (CWP) House: 480 V, 3 ,s 200 A feeder 

cable from Bus 2-61 shall provide power for the following: 

A. 460 volts to the sunp punp. 

B. 480 volt welding receptacle. 

c. 25 KVA, i40-l20V power center to energize lighting, 

convenience receptacles, instrunentation, and control 

devices. 

NOTE: No permanent heat tracing required for sump com

partments. 

4. Control Room: Sunp level alarm. 

5. Chemistry Laboratories: Sump effluent samples for chemistry 

and radiological analysis prior lo disposition. 

NOTE: The sump pump discharge is not directly connected to 

any plant systems, a local hose station is provided. 

Operations-Radwaste Handling 

The major operations performed at the SWSF is harollng the radio

active waste containers while loading/unloading the individual cells 

in accordance with the types of containers specified in Section 

2.1.3. Unit 2 Procedures (See Table 3), specifically written for 

t11ese operations are strictly adhered to, using the Manitowoc Mobile 

Crare or equivalent and the.transfer shield (Bell). 

Each cell has an individual concrete cover 8'3" square x 3'0" deep. 

(Dwg. �-430-015) weighing approximately Fourteen (14) tons, this is 

the maximum load handled by the lifting system. Only One (1) cover 

may be removed at any time from the cells containing radioactive 

waste containers within a module system. 
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All operations including Haintenance reQJires a RWP. 

Inner surfaces of the cells and the sump are epoxy coated to ease 

decontamination of the facility. 

2.q.l0 Acceptance Testing. 

2. 4.10.1 1-lcch.lnical. Owgs. IE-311-873 and E-31 1 -874 

A. t-lodule "A" and "B" Drain Piping Systems. 

(i) Leak Test in accordance with ANSI 031.1.1 977. 

Criteria: Static t-ead. (rill System, water level top of 

drain tubs) 

lblding Period. 1 0  minutes minimum. 

Acceptance. NO visual leakage. 

(11) Flow verification, allow leak test water to drain to sump. 

Criteria: No visible fluid in system. 

il. Sunp Pump "A" and nssociated piping. 

Initial Service Leak Test in accor0ance with ANSI B31.1, 

1977. 

Criteria: Pump dlscmrge pressure 

Acceptance. No visual leakage, all welded joints 

leaktlght. 

2.4. 10.2 Elcctrlca1/lnstrumcntatlon: Owgs. Dd-256-031, 0-248-011 ano 

SS-261-0ll 

A. Continuity and t•egger tesls were performed for all circuits. 
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a. Instrunent and Control were tested and calibrated in ac

cordance with 14TX 507. 

C. Sunp � "A", tl!sted in accordance with Electrical 

Preoperational Test Procedure WG-EOl. 

D. Solenoid Valve IWS-VOS, tested in accordance with Electrical 

Preoperational Test Procedure WG-E02. 



Table 1 

Solid Waste Staging Facility Inst�ntation 

Instrunent 
Desl!J!:!ator t.Jodel or Tyee Locations Functions 

SWS-LE-01 Drexelbrock 700-2-57 Mod A Sump SU!lp Le�l Sensor 
5�15-LT-11 Orexelbrook 408-6230 l�od A Opr. Floor Sump Le�l Transmitter 
SWS-LI-01 370-1104-401 l-1od A Opr. Floor Sump Le�l Indication 
SWS-Ll-OlA International Instr. 1151 Mod A Top Panel Sump Le�l Indication 
SWS-LSL-01 SETC!J.l 401-lOOx Mod A Top Panel Sum� Level Switch Low 

(Pump Permissive) 
SWS-LSH-01 SETCON 401-lOOx Mod A Top Panel Sump Le�l Switch High 
SWS-LAH-01 PANALARI� Mod A Top Panel Sump Lewl Alarm High 
SriS-LAH-OlA PANALARI-1 CR Panel 17E-24 Sump Le�l Alarm High 
Sl'IS-CE-07 Lc�l Lance 14-llSV Sump Influent Flow 

Conductivity Element 
SWS-CAH-07 PANALARI� 1-tld A Top Panel Influent Flow Alarm 
SWS-C£-08 Level Lance l4-ll5V Sump Influent Flow 

Conductivity Element 
SuS-CAH-08 PANALAAM Mod A Top Panel Influent Flow Alarm 

. · ·· · - ·---· --------



Table 2 

Instrument Setpoint Index 

Instrument 
Tag No. Instrument Description 

SW5-LSL-Ol Solid Waste Staging Facility Sump Level 
(GAl: LB-S-4) Switch Low (Sump Pump Permissive) 

SW5-LSH-Ol Solid Waste Staging Facility Sump Level 
(GAl: LB-S-3) Switch High 

SW5-CE-07 Solid Waste Staging Facility Sump Influent 
(GAl: CE-S-7) Flow Module 'A' Conductivity Element 

sws-cE-08 Solid waste Staging Facility Sump Influent 
(GAl: CE-S-8) Flow Module 'B&C' Conductivity Element 

Colrponent 
T:z:pe 
Current 
Switch 

Current 
Switch 

Conduct! vi t y 
Element 

Conductivity 
Element 

Setpoint Descrip. Action 

10% level (5.6 ma) Contact Closure 
Increasing 

42% level (11.2 rna) Contact Closure 
Increasing 

Maximum Contact Closure 
Sensitivity 

Maximum Contact Closure 
Sensitivity 



Proc. No .  

2104. 4.53 

2104.4.68 

2104.4.73 

2104.4.100 

2104.4.103 

2104.4.107 

2104. 4.108 

210ft. 4.118 

21011.4.119 

2104.4.120 

Table 3 

OPEHA TING PROCEDURES 

Description 

Transfer Spent Filters 4' x 4' liner from FHB to SWSF. 

Stacking 4' x 4' liners at SWSF. 

Removal of 6' x 6' liners from Interim Staging Facility and 
transfdr to SWSF. 

SWSF sump pumping operation. 

EPICOR 11 4' x 4' liner transfer and s hipping cask loading 

On-site transfer of Radioactive 6' X 61 resin liners from 
EP ICOR il to SWSF/Ship. 

On-site transfer of Radioactive 6' X 61 resin liners from 
S1'1SF to Transporter/Ship. 

On-site transfer of Radioactive 4' X 41 resin liners from 
EPICOR II to SWSF/Ship. 

On-site transfer of Radioactive 4' X 41 res in liners from 
SWSf to Transporter/Ship. 

Transfer of Solidified Resin Liners from Unit II to SWSF. 



Attachment 1 

Shielding Analysis - Types of Waste 

Types of waste considered are given below. A 3 month decay period was used in 

the analysis. 

1} Natural Circulation Evaporator with Solidification 

Waste Form: 55 gallon drums (solidified} 

Design Basis for Cell: C-D waste�· = 4.5, n•• = .6 

18 drums per storage cell 

C-D waste analysis is given below 

or 2} Forced Circulation Evaporator/Crystallizer with Solidificat:on 

Waste Form: 55 gallon drum (solidified) 

Design Basis for Cell: C-D waste G VR = 22, n = .6 

18 drums per storage cell 

or 3) Epicor 11 Charcoal Filter 

Waste Form: Activated Charcoal in 4 ft. diameter x 4 ft. higil liner 

Design Basis for Cell: 25DO Rlhr on contact 

Two liners per cell 

or 4) Epicor 11 Demineralizer Resins 

waste Form: Oewatered Resins in 4 ft. diameter x 4 ft. high liner 

Design Basis for Cell: 8-C waste� VR = 543 

8-C waste analysis is given below 

•VR - volume reductlon 

•• n - Packaging efficiency: ratio of volume of waste to total 

container volume. 



A) Quantities; C-D Waste 

B) 

C) 

83,000 gallon - Reactor Coolant Bleed Tank - A 

83,000 gallon - Reactor Coolant Bleed Tank - B 

250,000 gallon - Reactor Building Sump 

Isot�ic Anal�sis �.C1/m1)- Design Basisj C-D Waste 

Isotope 11 Ci/ml 

Mo 99 - 180 Cs 136 - 120 

I 131 - 8200 Ba 140 - 290 

I 132 - 20 La 140 - 160 

Cs 134 - 82 Sr 89 - 1400 

Cs 137 - 330 Sr 90 - 120 

Isotopic Ana1�sis (�Ci/ml) - Design 6asisj 

B-C Waste 

Isotope 11 Cilml Isotope 

Ba 133 2 E- 1 Ba 140 

co 60 1.4 E - 4 La 140 

Cs 134 1.6 E - 1 

Mo 99 2.7 E- 1 

I 131 2.3 E + 1 

81 207 2.2 E - 2 

Co 58 1.2 E - 3 

Cs 137 7 E - 1 

Ce 144 - 100 

H 3-1.2 

B-C Wa!;te 

11 C1/m1 

7.5 E - 1 

2.4 E + 0 
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