
Office of Inspection and Enforcement 
Attn: B. H. Crier, Director 
Region 1 
U. S. �uclc3r Regulatory Coc=ission 
631 Park A•:enue 
King of Prussia, Pa. 19406 

Dear Sir: 

MetropOlitan Edison Com�ny 
Post Offict eo" .;so 
r.tic!dletoW\, Pen�l'(ivan ·1 17057 
717 944-4041 

W.ittr's O.tWCt Oltl •,utr'.::>t' 

April 15, 1980 
TLL 174 

Three Mile lslnnd Nuclear Station, Unit II ('nii-2) 
Operating License �o. DPR-73 

Docket No. 50-320 
1liT-1I Quarterly �eport No. 3 

Enclosed please fi�d the sixth followup r�?�rt, the third quarterly re?�r:, ��i�� 
describes recovery related progress since the March 28, 1979 incident occ�r=i�; 
at TMI-11. This report docucents current p=ogress information for the ?t=i�c 
January 1 thru ��rch 31, 1980, and is su�=itted in accordance vith secti:� 
6.9.1.10 of the THI-ll Recovery Technical Specifications. Also included !: 
this report is the Radiation Safety Progra� Report as described in section 
6.9.1.6 of the THI-II Recovery Technical Specifications. 

Sincer6ly, 

/a/ G. K. Hovey 

G. K. Hovey 
Director, �-II 

GKH:L\.1l:hah 

Enclosure: lliT-II Recovery ��arterly Pro;re5s 
Report for the period Januat1· 1, 1980 
thru March 31, 19RO. 

cc: Director of Nuclear Reactor Regula:i�n .g ii;.1rZ"'.L:VJ"r� 
Light Water Reactors Branch No. 4 · 

U. S. Nuclear Regulatory Commission 
Wnshington, D.C. 20555 

J. T. Collins, Program }�nager 
�I Program Office 
U. S. Nuclenr Regulatorr Co:-rnissio:t 
c/o Three �lile Island �:uclear Stati:-n 
}liddlecown, Pa. 17057 
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APPROVED IY: �� 
Director 
TKI Unit 2 

Prepared for the U.S. Nuclear Regulatory Commission, Director 

Region 1 Office, King of Prussia, Penna. in accordance with 

paragraph 6.9.1.!0 of TMI Unit 2 Technical Specification. 

SubmiUed to NRC Region 1 in April 1980. 
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1.0 tHEJW.. 

SECTIOO 1 

INTm!lDIOO AND stWARY 

This is the third quarterly progress report which documents salient 

recovery related work performed at the Three Hlle Island Unit 2 

nuclear facility (THI-2) during the first quarter of calendar year 

1980. Individual section summaries are included within this section 

under Summary of Current Progress; the more detailed treatise of 

each of these section summaries is presented within the body of 

this report. 

2.0 st.MWtf <F CBJECTIVES 

The THI-2 quarterly recovery reports shall include available informat­

ion concerning the cause of the March 28, 1979 incident. probable 

consequences of the incident. planned (short term and preliminary 

long term) corrective action and description of continuing activities 

related to the incident. Quarterly progress reports shall continue 

until a final report is issued1 as previously commited in Metropolitan 

Edison Company letter CQL 0490 dated April 11. 1979. These reports 

shall include similar information as described above. as �ell as interim 

analysis results and evaluations which have become available. The fin-1 

report shall also include a summary of Technical Specification Violatio� 

which occurred during and after the transient. a sUIIIII&ry of the cauae(s) 

of the incident. a sequence of events Which occurred during the transient. 

and corrective actions (both abort term and long term) Which were taken 

as a result of the March 28, 1979 incident. Quarterly progress reports 

shall be prepared and submitted in lieu of REPORTABLE OCCURRENCE REPORTS, 

MONTHLY OPERATING REPORTS and SPECIAL REPORTS identified in the THI-2 

Technical Specification. 
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3. o Sl.tM\RY (f aoorr PfmBS 

Recovery Engineering - Significant engineering efforts were expended 

in the design and construction of various liquid and solid radwaste 

handling systems. Detailed engineering and fabrication of components 

for the Submerged Demineralizer System (SDS) has continued, and pre­

liminary results of analytical tests performed on actual Reactor 

Coolant System samples verified the design of that �ystem. A Techni­

cal Evaluation Report for the SDS was drafted and reviewed in prep­

aration for submittal to the NRC. 

Hydrostatic testing, flushing and preoperational testing commenced 

during this quarter on the Mini Decay Heat Removal System. Develop­

ment of design criteria, engineering design drawings and procurement 

of equipment for the jointly fimde• CPU/DOE Equipment Decontamination 

Facility continued. 

Other vork performed in the Recovery Engineering Department included 

continued surveillance and analysis of reactor conditions, containment 

building water level, evaluation of reac:or cooling requirements and 

other analytical work in support of plant operations. Engineering work 

also cont1nued in the evaluation and development of methods to solidify 

EP1COR II resins, in accordance with NRC requirements. 

Operations and Maintenance - �lant Engineering section provided 

engineering support to the Reactor Building Purge effort, the Standby 

Pressure Control System Program, the Emergency Diesel Generator 

Maintenance program, the Waste Gas Compressor program, the Reactor 

Building and Steam Generator water level measurements, the Fire 

Protection program, the Submerged Demineralizer System program, and 

the Plant Chemistry and Radiochemistry programs. The Process Support 

group continued supporting the Fuel Pool Waste Storage System, EP1COR 11 

system, the staging facilities for dewatered resins and evaporator 

bottoms and the Nuclear Sampling System efforts. The decontamination 

work effort within the Auxiliary and Fuel Handling Buildings continued. 

Plant maintenance continued �n a scheduled and non-scheduled basis. 
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Radiological Controls - A comprehensive Management Plan for THI-2 

Radiological Control Program has been implemented. The Radiological 

Control Department was reorganized into five separate groups reporting 

to a manager that reports directly to a Senior Vice President. The 

Radiological Assessment Group was formed to independently monitor 

progress towards implementing and adhering to a strong R.�diological 

Control Program. This group has the authority to stop work involving 

violations of sound radiological work practice. A comprehensive 

Radiation Protection Plan for THl-2 was submitted to the NRC for 

approval. Radiological Control Department formalized training 

programs were implemented. 

Special Projects - Design input and modifications to the hydrogen 

control system required to support THI-2 reactor building purge 

has been completed. Expected dose rates have been calculated for 

personnel entering the reactor building and are hereinafter presented. 

Training of initial entry crew and testing of equipment for initial 

reactor building was completed. Entry into and radiation surveys 

were accomplished within the reactor building personnel airlock. 

Experiments were conducted to determine response characteristics 

of various gamma and beta/gamma survey instruments and diffusion 

rates through select wearing apparel subjected to a krypton environ­

ment. 

Environmental Monitoring - Activities during this quarter centered 

around upgrading and improving the existing environmental radiation 

monitoring program. Upgraded detection systems included: infield 

placement of a new environmental n.D system acquisition of or.-site 

TLD readout detection monitors, and air sampling equipment that will 

provide for grab sampling, one week continuous, and cryogenic analysis. 

In addition to improvements in instrumentation, numbers of sampling 

sites were increased to provide expanded coverage in the environment. 

During this quarter, input and comments were provided on the design 

systems for recovery. Inputs were directed at ensuring compliance 

with plant operations, technical specifications, and regulatory statutes 

for purposes of protecting the health and safety of the general public. 
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Project Qperations - The baseline engineering package for an interim 

vaste staging facility has been completed and is currently under reviev. 

General arrangement drawings and a material handling study for the THI-2 

reactor building recovery service building have been completed and 

are currently under reviev. A supplement to the July 197 9 reactor 

building decontamination report has been issued for reviev. In addition. 

an overall radvaste management study. a study on alternate methods for 

the disposal of tritiated vater and preliminary evaluation of radvaste 

volume reduction techniques has been completed. A contract for the 

nev TMI-2 administration buildinR vas avarded on February 27 . 198 0. 

Preliminary construction for this facility has been initiated. The 

ground vater monitoring well system surrounding THI-2 has been com­

pleted and is undergoing pre-operational testing. 

Quality Assurance - The scope of the Quality Assurance Program for 'l'MI-2 

has been expanded to include all items and activities identified by 

engineering as important to safety. The nev important to saf�ty concept 

vill encompass not only the items previsouly designated as safety 

related but also activities. systems. structures and components vhich 

may affect the capability of the unit to adequately protect the health 

and safety of the public. A separate Quality Assurance Plan is currently 

in progress vhich describes the program to be implemented during recovery. 

During this period the Quality Assurance staff has been reorganized to 

implement the requirements of the nev plan. 

Training - During this period. Auxiliary Operator. Reactor Operator 

(RO). and Senior Reactor Operator (SRO). and RO/SRO requalification 

training programs vere continued. Maintenance training. Health Physics 

training. radvaste administration training. general employee training. 

emergency plan training. supervisory indoctrination into controlled 

substanc� training. reactor building re-entry team and purge system 

training and special training programs vere continued. 

Security - A computerized access control system vas established for 

entrance into protected/vital areas. Security procedures have been 

completed and are currently in the reviev and approval cycle. A nev 

badging system has been established and is being implemented. 
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Appepdix - 1 - ntis report provides an Annotated Sequence of Evente 

011 the March 28, 1979, accident at ntree Mile Ialand Unit 2 and is the 

result of a detailed analysis of reactimeter data, plant computer data, 

plant recorder charts, plant logs and operator interviews. nte Report 

includes a chronology of plant events, the reference source of each 

entry in the chronology, and the information available to the operator 

regarding each event in the sequence. nte "Information Available to 

the Operator" entries, addresses the type of information available, 

the form in Which the information vas presented, and the timeliness of 

the presentation of the information to the operator, relative to the 

time of occurrence of the event. 

ntis report should be considered the final analysis on the Sequence 

of Events during the THI-2 accident. Investigation and data analysis 

are still ongoing and continue to provide nev insights. Aa this nev 

information and/or understanding is developed, amendments or revisions 

to this document will be submitted as necessary. 
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�cnoo 2 

l(ro.£RY lmRfS /tiD lEOtUCAL SERVICES 

1.0 scm: 
The objectives of this task are to ensure timely reporting of 

current TMI-2 r.ecoveey activities to the U.S. Nuclear Regulatory 

Commission, Region 1 Office. Technical Services include the 

coordination, compilation, illustration, review, approval, re­

production and distribution of the THI-2 quarterly and final 

recovery progress reports. 

OVerall report direction and day-to-dayadministration vill be 

provided under this task. Plana and controls vill be established 

and maintained; periodic reviews vill be held with principal 

contributors and the Commission; related correspondence and re­

ports vill be coordinated and day-t�day technical and adminis­

trative liason vith cognizant recovery team personnel vill be 

provided. 

2.0 CURRENT ACTIVITIES 

During this period a Technical Services Group was established to 

process TMI-2 recovery related reports and thereby alleviate 

this function from the Licensing Group. A more comprehensive 

reporting format was established. The thirdquarter!y· TMI-2 

recovery progress report was completed. Project administration and 

day-to-day liason with cognizant contributors continued. 
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1.0 st.BTPSK A. 

1.1 Saff 

SECTIOO 3 

�CMRY m:mmuM; 

1.1.1 JMI-2 IJ)tf lEVEL LIQUID WASTE PROCESSING SYSTEJ1 
The lov level liquid vaate processing system for THI -2 shall consist 
of the EPICOR I system, vhich is presently used for both TMI-1 and 
THI-2, and will be relocated for exclusive use of TMI-2, to support 
recovery vork. 

This task. requires the engineering, design and construction of foun­
dations and weather protector for the EPICOR I system equipment, and 
the routing of system influent and effluent piping within existing 
plant structures and the yard north of the EPICOR II facility. It is 
intended that the system be employed to process liquids collected 
vi thin the TMI-2 Containment Drain Tanka, prior to transfer of these 
liquids for disposal via the THI -2 Evaporator Condensate Test Tanks. 

1.1.2 stltERGED DEMINERALIZER SVSTEJ1 
The Submerged Demineralizer System (SDS) is designed to be installed 
within the THI -2 "B" spent fuel pool. The system utilizes the natural 
shielding capabilities of vater to minimize personnel exposure while 
processing the vater contained in the Reactor Building sump · (RBS). 

Approximately 700,000 gallons of vater will be pumped from the RBS-via 
pumpwep-1 through tvo (2) in-liner filters, to the tank farm. From the 
tank farm, the vater is pumped through a trein of three (3) zeolite beds 
which are designed to remove the majority of cesium 134 and 137, and 
strontium 89 and 90; the vater is than pumped through a cation train 
and finally through a mixed bed polishing unit, where other trace 
elements are removed, and then to Monitor Tanka. The system baa sam­
pling capabilities and the program includes a full chemistry support 
pro�ram including a geli system and counting facilities. Current plana 
nre to hove the system operated by C\e111 Nuclear personnel under the 
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direction of Met-Ed Operations. 

1.1,3 GRQ..N[) WATER f:DiiTORING 
Develop the capability to monitor the ground water around the THl-2 

Reactor Containment Building. 

1.1.4 PROCESSED WA1ER SJlRAGE TANKS 
Provide two (2), 500,000 gallon capacity tanlcl, with associated ring 

foundations for storage of processed water from EPICOR 11, SDS systems 

and future processing systems. 

1.1.5 MINI £'£CAY !-£AT REKWAL SYSTEM <IiffiS) 
The Mini Decay Heat Removal System consists of two (2), electric motor 

driven centrifugal pumps, two (2), shell and tube beat exchangers, pip­

ing, valves, and controls required to remove beat from the TKI-2 core. 

The system is located at the south end of the fuel handl�ng building, 

at elevation 280'6" (HSL). 

Shielding and air flow control and filtration equipment have been pro­

vided for system operation, to minimize personnel exposure to a level 

as low as reasonably achievable. 

In addition to decay heat removal service, the system is also capable of 

providing intertie to the Submerged Demineralization System (reference 

section 1.1.2) for demineralized cleanup of the reactor coolant system. 

1.1,6 EQUJpt£NI IEmfN11NAII<JI FACILITY 
This jointly funded CPU/DOE project will consist of a facility which 

will demonstrate advanced equipment decontamination processes, capable 

of reducing occupational radiation exposures to workers in nuclear 

power plants. The decontamination equipment will be located in a fully 

detached, one story building of about 3000 square feet, Electropoliah, 

freon spray, and vibratory media decontamination techniques will be 

employed. 
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1.1, 7 EVAPORATOR!sa..IDI FICATIW FACI LJJ)' 
The Evaporator/Solidification Facility shall provide for the collection, 

-

treatment, storage and disposal of liquid radioactive wastes, generated 

during the decontamination of TMI-2. 

1.1.8 PROCESSED 1+\TER STORAGE & RECVCL.E SVSIEM (pwsr) 

Provide pumps, piping, valves, controls, etc., for the PWST and intercon­

nection with EPICOR II 6o SDS systems. 

1.1.9 LAUNDRY FACILITIES 
The scope of this task is to provide the means of laundering large 

quantities of protective clothing to be used during the recovery. 

Specific requirements and alternatives are being studied by Bechtel 

Power Corporation. 

1.1, ]0 EPiroR II LINER SCX..IDIFICATIOO FACILITY 
The EPICOR II Liner Solidification Facility shall provide for the treat­

ment, solidification and disposal of spent resins from EPICOR II water 

processing system. 

1.1.11 SOC.ID WASTE STAGING EACILIJY 
The staging facility is a structure designed to store radioactive wastes 

(solidified or dewatered resins) until they can be shipped for burial. 

The structure will consist of six (6), modules. Each module consists of 

sixty (60), 8 4  inch diameter cells, embedded in concrete and capped with 

3 feet thick concrete plugs. Each cell bas a drain line to a sump which 

will serve three modules. The sump is designed to collect any leakage 

fTom linea installed in the cells, and meets the seismic requirements 

of USNRC Regulatory Guide 1.143. 

1.1.12 INTERIM WASTE STAGINi Wll..DIN; 
Provide an interim facility, to serve as a central point for staging 

solid or compacted waste, prior t� transportation for disposal. 
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1.1.13 C(Jfl'Aitt£NI REtlMR'{ SERVICE Bl)ll.DIOO 
This 25,000 square feet, one story building will be built directly ad­

jacent to the TMI-2 containment and accomplish the following: 

1. Provide contamination control and airborne particulate control 

envelope at the containment equipment hatch. 

2. Provide for efficient personnel access to contai�t. 

3. Allow passage of large pieces of equipment and bulk radwaate. 

4. Provide a waste staging and temporary storage area. 

5. Provide a decontamination area for equipment removed from 

containment . 

6. Provide space to handle containment service systems. 

7 .  Allow for maintaining a hot tool crib in vicinity of containment. 

1.1,14 PERSOtfiEL ACCESS FACILIWCCJtW«) CENTER 
This two story building will be located directly adjacent to the con­

tainment recovery service building, to provide about 12,000 square feet 

of apace and accomplish the following: 

1. Provide efficient personnel access to the containment during 

all phases of containment decontamination and restoration. 

2. Provide for personnel �adiation monitoring and personnel decon­

tamination. 

3. Provide the necessary administrative spaces for proceasing 

radiation work permits, personnel briefing, and maintenance 

of records. 

4. The Command Center, an integral part of the Personnel Access 

Facility, will p�ovide a readout location for umotely moni­

tored instruments, and a central location to direct the con­

tainment decontamination and recovery. 

1.1.15 AIJ1INISJRAIIOO Bl)IU>If(i 
Provide a two story building to house 350 to 400 staff personnel, document 

control center and othern as required. 
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1.2 CURRENT ACTIVITIES 

1,2,1 JMI-2 LC1d lEVEL LIQUID WASTE PROCESSitf3 sysTEM STATU$ 
During the period of January through March, 1980, the following 

vork baa been accomplished: 

1. A design criteria document has been issued to relocate 

EPICOR I from 'IMI- 1 to 'IMI-2. 

2. Bechtel Power Corporation baa been assigned tasks of pro­

viding services, an enclosure structure, tvo (2), 10,000 

gallon monitor tanks and pipe routing inside existing 

structures and the plant yard area, for system influent 

and effluent piping. 

3. A letter to USNRC baa been issued to notify the agency of the 

intent to move the system. 

1.2.2 StMBGED DEMINERAL.Iz;R SVSJ'EM SIAM 
During the period of January through March, 1980, the following activi­

ties have transpired: 

1. Completion of design and engineering effort by AGNS baa pro­

greased to the point where 95% of the drawings have been re­

leased for construction. 

2 .  Th e  C&ak Support Platfol"'ll bas been delivered t o  the site, vith 

additional hardware currently 25% to 75% complete in the APCO 

fabrication shops. All major pieces of hardware are currently 

on order. 

3. Interface, vith plant operation groups and plant engineering 

personnel, baa proceeded to the point vbere draft copies of 

operating procedures and chemistry/Health Physics procedures 

are being jointly reviewed. Plana are being fol"'llulated at 

this time to develop a cohesive training program for both 

the Chem-Nuclear and Met-Ed operators. 

4. The first installation procedure (the cask support platform) 

baa been completed and has been signed off by the PORC committee. 
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5 .  A schedule for the completion of operating. maintenance. and 

chemistry/Health Physics procedures has been developed. 

6. An estimate of the required man hours and coat to install the 

system baa been developed by catalytic. 

7. Project Engineering meetings. to identify and solve problema 

and to inform interested parties of on-going progress. vere 

begun in January and currently are being conducted each 

Tuesday and Thursday. Minutes are published at each meeting 

and distributed to interested persona as a means of documenting 

progress. 

8. Additional column testing vas begun at Oak Ridge National Labs, 

utilizing the three (3). 1 liter samples of vater vhich vere 

taken from the reactor sump in October. 1979. To date. the 

vater has been centrifuged and passed through a simulated SDS 

column set-up. and preliminary indication from Oak Ridge in­

dicates acceptable performance. at least in the ability to 

remove cesium and strontium. 

9. Filter loading and filter dewatering teats have been conducted 

at AGNS vith satisfactory results. 

10. The Qtudy. to determine the effects of gamma radiation on ion 

exchange resins and activated charcoal. baa been completed by 

R. C. McFarland. Neely Nuclear Research Center. Department of 

Nuclear Engineering. Georgia Institute of Technology in February 

19800 and is presented in Appendix A. 

11. Work has been proceeding on the development of a solidification 

module to solidify the 10 cubic feet veaaels. Currently a draft 

copy of a design criteria document is being reviewed. An as� 

aembly draving has been prepared baaed on this document. 

12. The Technical Evaluation Report for the SDS has been written and 
is in the final stages of preparation for presentation to the 

L USNRC. 
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1.2,3 GROltil) \f\TER IQIJJJUNG STADJS 

Installation of eight (8), wells has been completed. The drillers 

demobilized on March 13, 1980. Preliminary sampling procedure has 

been reviewed, Pump testa to develop hydrogeological information 

co11111enced. 

1.2,4 PROCESSED \f\JEB STaWiE INiKS 
1. Tanka PW-Tl and T2: Order placed with Pittsburgh Des-Moines 

on February, 1980. 

2. Foundations PW-Tl and T2. Excavations complete, PW-T2, tank, 

concrete poured March 24, 1980. 

1.2,5 MINI DECAY l£AT R00VAL sysTEM STADJS 

During this period of January through March 1980, the following work 

has been accomplished: 

1. Design changes have been iasuad to incorporate a demineralized 

water flush for MDHRS pump mechanical seals and seal water cyclone 

separater. 

2. Design changes have been issued to incorporate piping and valves 

that will allow future inter-tie of the MDHRS and the Submerged 

Demineralizer System. 

3. System hydrostatic testing, flushing, and preoperational testing 

commenced on Karch 8, 1980, and remains in process. 

�. Final MDHRS operating dose, to equipment and instrumentation 

in proximity to the MDHRS piping and components, has been 

evaluated. No equipment movement is deemed to be necessary, 

within the following exceptions: 

a. A pressure indicator, employed for the Standby Pressure 

�ontrol System, bas been relocated to an area outside the 

shielding volume. 

b. Relocation of accelerometer equipment, used to detect 

earth/slab movement during a seismic event, will be 

accomplished to minimize operator exposures during equip­

ment maintenance. 
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S. An asaes.ment of boron concentrations within the reactor 

core due to KDHRS startup and operation, commenced in mid­

March, 1980, and remains in process. 

6. USNRC comments concerning information, a part of the MDHR 
system design criteria document, and the system description, 

were received, evaluated and disposition defined for incorpo­

ration into the above mentioned documents .  

7 .  Revision 7, to the System design Criteria Document waa issued. 
" Final MDHRS, ALARA dose estimate were accomplished. 

8• The PORC baa initiated review and approval of the SOP for 

opening valves DHV-1 or DHV-171, the HDHRS operatfog procedure 

and maintenance requests for hydrostatic testing between DHV-3 

and DHV-1 and 171. 

9. Plant Engineering baa begun, and is in the process of develop­

ing alarm response procedures and emergency procedures in support 

of system operation. 

1.2.6 EaUift'ENT DECWJ'N1INAIION Fl£ILIJY STATUS 
1 ,  Development of general arrangement of equipment. 

2. Procurement of equipment . 

3. Engineering design of systems. 

4. Determination of building type and design. 

S .  Development o f  design criteria. 

1,2,7 E'IAEORAJ'miSOLIPIFICATIW FACILIJ)' STAJUS 
1 ,  Engineering in process . 

2 .  Intermediate issues o f  layouts and flow diagrams reviewed . 

3. Technical Evaluation Report preparation in progress. 

4. Solidification 
·
system selected. 

1.2.8 PROCESSED WATER STORAGE & REcyc!..E SYSTEM (pwsr) STATUS 

P & ID for review and comments ,  ongoing. 

1,2, 9 LAllQrf FACILITIES STATUS 
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A letter from Hr. R.F. Wilson, Director of THI-ll Recovery, dated 

March 4 ,  1980, authorized Bechtel Power Corporation to proceed in 

performing the studies necessary to define anti-contaminntion 

clothing, and laundry requirements during the THI-ll contain=ent 

recovery. 

1.2.10 EPICOO II LINE SCX.IDIEICATION FECILIJY SIAM 
1. Studies completed for inliner and exliner solidification 

concepts, TOR's prepared for each . 

2. Proposals for inliner and exliner concepts reviewed and 

evaluated. 

3. Test program being developed with Rittman Nuclear Develop!llent 

Corporation, to ensure that EPICX>R II resins can be solidified 

(inliner) with cement. Testa wUl use both lab samples (500 ml) 
and drum samples (300r 55 gallons) . 

1.2.11 SOLID WASTE STfiliNG EtciLIIf STATUS 
Module A: 

Coating applications completed. 

Electrical and Piping work completed. 

Caskets installed. 

Liners stored in 27 cells of A module . 

Module B: 

Construction commenced. 

Base Hat poured with drain 11-leB installed to sump. 

Forms and wall steel for perimeter walls 60% complete. 

Module C&D: 

Bid packages in bouse for review and comment. 

1.2,]2 lfiiERIM WAS1E SIAGitf3 BYILDIOO STATIJS 
Design criteria being developed. 

1.2.13 CWTAittENT RECQJERY SERVICE f!UILDIN; STATUS 

1. Development of general arrangement. 

2. Preparation of design criteria. 
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3. Engineering dasign in progress. 

1.2.14 PERSCWEL ACCESS FACILIWCOtwiD CENTER STAllJS 
1. Development of general arrangement . 

2. Preparation of design criteria. 

3. Engineering design in progress.  

1.2.15 Atf1INISTRATIW Bl11LDitf3 STADJS 

1 .  A contractor has been selected for the entire construction 

engineering and construction effort, baaed on a competitive 

fixe� price bidding. 

2.  Construction commenced (site cleaning and preparation for 

foundations) . 

3 ,  Engineering is proceeding on building services . 

2.0 SlBT� B. stProRT EMiUfERINi 

2.1 scm: 

2.1.1 PRESSlJUZER (RCS) SNfl,.E TIE-IN TO WIT II J'El:fQ3ABY SAfoflE SINK 
To verify the accuracy of the Reactor Coolant pump seal cavity pressure 

instrument. 

2.1.2 OffNING DtVUIJtv-Vl 'IAI..VES 
To evaluate And write a procedure on the impact of operations vith DR-Vl 

or DH-V171 and DHV2 being open. 

2.1.3 REACTOR BUILDit«i WAJ"E8 lEVEL 
To monitor the water level in the Reactor Building on a continuous basil 

to determine if any gross changes of water inflow have occurred, 

2.1.4 BEACJIR CCXlJWt SYSTEM Q£MISTR)' 
To maintain continuous surveillance of the reactor coolant ayetem chemistry 

parameters. 
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2.1. 5 REACTOR COOI..Atf( SVSTEM 
To present a status of the reactor coolant system during the quarter. 

2.1.6 REACTOO CXXUNT SYSTEM 80000 CX>NCENIRAIIOO 
To ensure boron concentration in the reactor coolant system remains 

above 3000 ppm. 

2.1.7 SQLIDIEICATIQN 
1 

To present a status of the efforts expended to resolve problems of resi.n 

solidification. 

2.1.8 DECREASIOO REACTW COCl.ANT SYSJE11 PRESSLRE TO 100 PSIG 
To provide guidance and support for lowering the reactor coolant system 

pressure. 

2.2 CURRENT ACTIVITIES 

2.2.1 PRESS!JUZER (RCS) SWflE TIE-IN m WIT II JEl:1?(EARY SNfl.,E SINK 
STATUS 

A memo was issued listing necessary action, responsible parties and time 

periods involved. A test was arranged to verify the accuracy of the 

reactor coolant pump, and seal cavity pressure instrument, which was to 

have been the means of Reactor Coolant System pressure indication. (The 

instrument !ailed on January 26, 1980) . The results of the teat were 

satisfactory but proved to be irrelevant. 

Engineering support was provided for a construction procedure and oper­

ational procedure. The tie-in was completed on February 2 1 ,  1980. 

2.2.2 QPENING DttYl/ttt-vlZ1 \IAI.VES STATUS 
A procedure was drafted for this operation and F.orwarded to PORC. PORC 

co�enta on the first review are incorporated and the procedure resubmitted. 

A work order was initiated tn have the operator for DH-Vl/DH-Vl71 rewired 

for step or staccato operation. 
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An evaluation of the impact of operations vith DH-Vl/DH-Vl71 and DH-V2 

being open has been performdd. DH-Vl or DH-Vl71 must be opened to 

operate the Mini Decay Heat Removal System .  

2.2.3 REACTOR 8UilJ)I00 WATER LEVEL STADJS 
A direct measurement system using a manometer through penetration 401 

was assembled and is being used to establish an accurate water level 

reading method with respect to penetration . 

Statistical methods are being used to establich inflow rates for 

comparison with inflow leakage. 

2.2.4 REACIC� COCl.ANT SVSIEM (RCS) CHEMISTRY STATUS 
During this quarter, results of the sample analysis were recorded and 

graphed in order to provide long term trends . The graphs included 

values of boron, oxygen, hydrogen, nitrogen , chlorides , sodium, total 

gas, pH, tritium, strontium, and cesium. 

Input was provided to answer question regarding: 

1. The need for an alternate RCS buffer solution for pH control. 

2 .  Increased RCS boron concentrations. 

3. Erratic dissolved gas concentrations. 

A review of alternate RCS pH control mechanisms (other than NaOH) , was 

conducted due to processing problems encountered with ion exchange of 

high sodium fluids. 

The reasons for a continually increasing RCS boron concentration were 

determined throug� a review of boric acid addition procedures, boron 

analysis accuracy, and control room log books . 

Erratic dissolved gas concentrations were viewed in light of using the 

two different RCS pressure control systems and the possibility of sample 

air contamination. 

A complete record of "Daily Plant System Sheets" and graphs of hourly 

values of critical RCS temperature have been, and continue to be, main­

tained .  
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2 ,2, 5 REACTOR ClXUN[ sysTEM SIAJUS 
At noon on February 1 1 ,  1980, a compression type fitting connected to the 

discharge piping of Hake-up pump 1B1 failed. The resultant leakage of 

�eactor coolant forced the reactor operator to secure reactor coolant 

makeup (seal injection) and let down. Loss of approximately 1 1  gpm make­

up and let-down flows bad a two-fold effect on the natural circulation 

cooling of the reactor core. 

Approximately 2001000 BTU/hr. ,  of direct cooling is provided by this flow. 

and the net migration of seal injectiO!l from the "B" loop reactor coolant 

pumps. over to the low point of an "A" loop cold leg. normally adds stabil­

ity to natural circulation. 

To compensate for the loss of MU/let-dovn flow, the reactor coolant 

temperature increased slightly (the largest temperature increase vas 

4° - 60F) and more beat vas rejected through the "A" steam generator to con­

denser. This latter change took the form of complex cyclic flows in the 

"A" loop1 characterized by a regular set of temperature patterns in an 18 

hour period. A decision to reactivate the seal injection mode vas made in 

late February. On the third of March the lB make-up pump vas started and 

approximately 13 gpm of balanced reactor coolant pump seal injection and 

let down flow vas re-instituted. A return to the reactor coolant patterns. 

observed prior to securing the pump in February, occurred. On March 20. 

seal injection and let down vere once again secured. An identical pattern. 

seen on February 11th and 12th vas repeated. 

2.2.6 REACJQR COOLANT SVSTf111UQi CONCENJRATICli STATUS 

In accordance vith the Technical Specifications. the Reactor cOolant 

System boron concentration must remain above 3000 ppm. 

When the Mini Decay Heat System ia started. a quantity of vater vitb 

boron concentration of 2250 ppm vill be injected into the Reactor Vessel. 

The question arose � to Whether or not this would dilute the boron 

concentration below 3000 ppm in the Reactor Vessel. 
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Recovery Engineering analyzed the problem by calculating contentration 

changes over-time. The hydraulic dynamics of the entire system are 

complex; Recovery Engineering defined the specific design of the fluid 

system involved as a starting point for more advanced analysis that 

are currently being performed by CPU/Parsippany. 

2.2.7 SQLIOIEICAIIQN STATUS 
In accordance with the directives of the USNR C ,  all waste generated 

during the 1la-II clean up will be solidified. 

An ext,nsive literature search on the current state of the art of 

radioactive waste solidification involving both spent organic ion 

exchange resins, and concentrated evaporator bottoms, did not produce 

satisfactory results. Information tended to indicate that most of 

the work done was unique and to a specific system. Results from various 

sources tended to conflict with one another and were incomplet�. 

A trip was undertaken to the Brookhaven National Laboratory in 

March allowing extensive discussions. We discovered that the answers 

to most of our questions do not yet exist in a satisfactory form. 

For example: 

1.  How to successfully solidify resins, etc.? 

2. What are the failure mechanisms and corrective actions? 

3. What methods are to be employed? 

4. What qual ity assurance will be used? 

A subsequent decision was made to proceed with demonstrator experiments 

as necessary to determine whether or not we can successfully and 

expediently use cement as the solidification agent for organic ion 

exchange resins , particularly those used in EPICOR system. 

2.2.8 DECJiEASI!«i REACTOO COOLANT SYSTEM PBESSlflE TO 100 PSIG STADJS 
Operational guidance was provided to Plant Operations for lowering RCS 

pressure. This involved liRting prerequisite procedural outlines and 

altc:mntiveB to preRRure rc•luctfon. 

Continuing support J ;;  bcin1·. prov l dc:tl for drn f l inc a procl•uure. The 

procedure is completctl and ls be l ng reviewed by thl· USNRC • 
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3.0 SlBTA)K C. TEOfUrPL PI.NfUf(i 

3.1 SOl£ 
To provide technical planning and support. 

3.2 CURRENT ACTIVITIES 

1 .  Reviewed the Phaee 1 study and requested clarlfication of the 

recommendations regarding containment water level and return 

water chemistry. 

2 .  Reviewed the Phue II study. made coamenta and coordinated 

r CPU comments. 

l 
\,. 

' ··  

3 .  Continued the development of detail flow Olarta for Technical 

Planning. 

4 .  Completed studies on tritiated water and sub=itted a near term 

plan to the USNRC. 

S. Published TDR 1137 "Water Quality" specifications for discharge 

of nu-n waste water : 

A. EPICOR II Solidification: 

(1) Published TDR 1122 - EPIOOR II Resin Solidification 

Conceptual Design for Ex-liner Solidification. Wrote 

TOR 1146 - EPICOR Il Resin Solidification Conceptual 

Design for In-liner Solidification. Originated the 

Bechtel person-rem assessment. Solicited proposals 

for solidification demonstration. 

(2) Closed out the feasibility of separating the evapo­

rator solidification system from the evaporator 

facility as being non-feasible. 

{3) Commenced a study of the total solidification projections. 

B. Waste Management : 

(1)  Continued development o f  computer software t o  suppcrt 

solid waste management. Received Bechtel draft Waste 

Management study and initiated a Structural Waste 

Management Planning Document. 
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(2) Provided a�vice to DOE-TIO on waste management 

activities that are of generic value and may be 

of industry-vide interest .  

4 I 0 SUBTASK D. BlfflS & � EJ(;ltfERit{) 

4.1 SC1H: 
To provide continuing support for all aspects of Recovery Engineering. 

4.2 CURRENT ACTIVITIES 

1 .  Prepared engineering change packages for the EPICOR II system 

to: 

A. Improve system venting, 

B .  Allow for additional storage o f  processed water. 

c. Add instrumentation for improved system control. 

D. Improve access for system operation. 

2.  Continued engineering support for plant maintenance. 

3 .  Prepared the following engineering change packages for the 

Mini-Decay Heat Removal System: 

A. Installation of radiation, television, and pump vibration 

L monitoring instrumentation. 

1 

B .  Installation of pump oil supply tubing. 

c. Performed the finalizing of the system description. 

D. Supported studies concerning radiAtion level effects 

when the system is in operation . 

4. Prepared engineering change packages to provide fire protection 

for recovery facilities. Performed initial engineering for a 

THl-2 fire door alarm system. 

5 .  Provided electrical engineering support for disconnecting the 

BOP diesel generators. 

6. Performed engineering to develop the electrical power and dis­

tribution for the Submerged Demineralization System. 
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7 .  Provided general engineering and administrative support for 

recovery and plant engineering. by providing THI-2 design 

information and engineering interface support to other 

organizations . 
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5.0 NmiDIX A - D£  EfFECTS lF (itft)\ PADIATIOO 00 100 EXOW«f ffSINS 
AND ACfiVATED QjAR(lW,. 

5.1 STATEM:NT OF n£ em fM 
Solid absorbents and ion exchange materials, used in the decontamination 

of high level liquid radioactive waste, will receive large radiation 

doses from the radioactive material which they remove from the waste 

stream. Radiation damage to the adsorbent material is responsible for 

the observed effects of loss of exchange capacity and chemical decompo­

sition of the base material. 

•. 

Since the actual decontamination process is relatively rapid, the loss of 

exchange capacity due to radiation damage is a minor consideration in the 

decontamination of liquid rad waste .  On the other hand , chemical de­

composition of the base material can be a major concern when the highly 

radioactive adsorbent materials are buried in sealed containers . The 

possibility that radiation decomposition of adsorbent materials could pro­

duce gases, in sufficient quantity to cause over pressurization of burial 

containers , led to this investigation. Specifically, the goals of this 

project were to determine the pressure buildup and gas composition as a 

function of gamma dose in burial canisters of the type being considered 

for use at Three Mile Island. The purpose of the first part of this 

investigation vas to measure the pressure versus gamma radiation dose, in 

separate simulated burial containers holding organic cation resin, organic 

anion resin, and activated charcoal. 

The first task in this investigation vas to estimate the radiation dose to 

an abeorbent material loaded with TMI high level radioactive waste and 

sealed in a burial container. The calculation of the estimated radiation 

dose is given in Appendix B. Once the magnitude of the total dose vas 

determined, the gamma irradiator design vas finalized. The details of 

the Co-60 irradiator and irradiation capsules are given in section 5.2. 

Finally, the simulated burial containers were irradiated in the Co-60 

gamma irradiator in a 5 X 106 rad/hr. , field until the total accumulated 
9 dose reached 5 X 10 rada or the capsule reached the pressure limit of 

200 psig. Pressure versus gamma dose curves are given in �ection 5 . 3. 
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The second part �f this investigation vas to determine the gas compo­

sition inside the resin irradiation capsules at several different dose 

levels. The gas composition vas determined using gas chrocotography 

and the methods and results are discussed in Section 5 . 4 .  

5,2 IRRADIATION CAPSll.E COOSJRtrTIOO AND IRRADIATm DESIGN 
In order to meet the time schedule of this proj ect, it vas decided that 

the pressure teat and gas chromotograph teat capsules should be con­
structed from commercially available fittings to the caximum extent pos­

sible. The construction material cho:um vas stainless steel in order to 
match the proposed burial containers as closely as possible. While 

stainless steel might influence the chemical reactions and be undesirable 

from a purely scientific point of viev, it vas a good compromise consider­

ing radiation resistance, pressure limitations, chemical reactivity, and 

the desire to simulate the actual burial containers. In addition, it vas 

required that no organic materials, other than those being tested, be 

used in any of the units. At the high dose levels involved , organic 0 

rings and bellows could breakdown and contaminate the gases or release 

the gaseous products. All stainless steel valves and pressure gaUJeS 

vere used in the construction of these containers. 

Figure 3-1 shows the pressure test capsules. Specifications for the 

fittings and tubing are given in figure 3-5. The pressure teat capsules 

required an internal stainless steel spacer plug (item 23) to raise the 

material into the radiation field and to provide the correct material to 

void ratio. From data supplied by Chem Nuclear Systems it vas estimated 

that the burial containers vould have a resin to total volume ratio of 

0. 875. The pressure test capsule sbovn in figure 3-1 has a resin to total 

volume ratio of 0.866. In order to get this ratio as close to the actual 

ratio as possible, the pressure gauges had to have a small internal volume 

and had to be connected to the capsule vith a minimum 1/8" stainless steel 

tubing. To keep the tubing connections short, the gaUJes were located on 

a rack on the back vall of the hot cell about 5 feet from the capsules . 

The gauges vere outside the moat intense radiation field but the glass 

faces still had to be removed because of radiation darkening. The gauaea 

vere Ashcroft Q-200 psi gauges which vere calibrated using a dead weight 

aauge tester. At the inside top of the pressure teat capsule there vas 

a stainless steel screen (10 micron openings) to prevent particles from 
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entering the tubin3 leading to the gauge , Figure 3-2 ahova the details 

of the top of the pressure capsule and the spacer plug. 

To determine the gas composition as a function of the gas chromotograph , 

capsules shown in figure 3-3 were constructed. J.. with the pressure teat 

capoules , these were also all stainless steel construction. The resin vas 

weighed into these capsules which bad an intemal volume of 18.9 cc. The 

void volume vas calculated assuming that the vet resin had a density of 

1. 1 gm/cc. After irradiation, the samples were removed for analysis 

using the gas chromatograph oample assembly shown in figure 3-4. The 

sample assembly vas screwed onto the gas chromatograph capsule and evacu­

ated with the capsule valve closed. After evacuation the sample assembly 

valve vas closed and the capsule valve vas opened. Samples could then be 

taken from the septum aide arm for analysis by gas chromatography. 

The Co-60 irradiator shown in figure 3-6 vas assembled to irradiate the 

test capsules in the Georgia Tech hot cell. The Co-60 vas in the form 

of four plates each containing 6.25 K Ci of Co-60 arranged as shown in 

figure 3-6. The outside spaces were 1 1/4" vide and the inside apace 

vas 1 1/2". The outside spaces held the pressure teat capsules and the 

long term gas chromatograph capsules. Thermocouples were attached to the 

pressure capsules, the long term CC capsules and several other places on 

the irradiator. Compressed air vas piped into the hot cell and uaed for 

cooling the capsules. Before starting irradiation, dose rates were 

measured at several positions inside the irradiation assembly. !he dose 

rates were measured using Harshaw TL-800 lithium borate thermolumineacent 

dosimeter. These thermolumineacent dosimeters were calibrated against a 

Farmer dosimeter, model 2502/3, which had been calibrated using NBS Co-60 

at M.D. Anderson Hospital, Houston, Texas. In the outside apace the dose 

rates were : at the top 3" abovf! center , 4.46 X 106 rada/hr. ;  center, 

5.87 X 106 rada/hr and 3" above bottom, 4.86 X 106 rada/hr. Thb gives 

an average of 5.0 X 106 rada/hr. The center apace for the C.C. capsules 

had dose rates of 4 . 3  X 106 rada/hr . ,  at the top: 5.4 X 106 rada/hr . ,  at 

the center, and 4 . 60  rada/hr. ,  at the bottom. The average dose rate in 

the CC sample rack vas 4 . 8  X 106 rada/hr. 
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FIGURE 3·3 Gas Chromatograph Capsule 
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FIGURE 3 - 4 Gas Chromatograph 
Sample Assembly 
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ITEM QUAN. CAT 
PAGE 

1 8 EA .  20 

2 8 7 

3 8 1 0  

4 1 0  20 

5 10 10 

6 1 0  1 2  

7 9 
N�RO 

8 9 NUPRO 
7 

1 6  4 FT. 

17 9 FT .  

1 8  6 FT. 

19 2 FT. 

20 40 FT. 

21 6 EA .  

22 7 EA .  

23 4 FT . 

DESCRIPTit\'4 

CAP-t " 

f.IALE CCNECTOR 
l/8 - 1/4 

FEl·1ALE �ECTOR I 1 J'A - 1/4 
CAP-1/2" 

FEIAALE COOECTOR 
t/2T - t.t4P 
FE.f.IALE R� 
TEE l /4 "  

H SERIES 
BE LOWS VALVE 
H SERIES 
BEL0\15 VALVE 

1 "  o .  RQU'() 
S.tS ROD 

1 "  0.0. S.tS TUBE 
,., ,., .. ., WAI I Sf.LS 
1/2" 0.0. S.tS n.EIE 
o • 035 11ALL Stt.S 
1 /4 "  0.0. S.tS TUBE 
0 . 035 11ALL SMLS 
1/8'' 0.0. S.tS TUBE 
o 032 WALl SI4..S 

2" SQUARE. 1 0  t.1tCRtJ.I SCREE�l S.tS 
2-1/ 2 ' '  O. PRESS. 
r..lr..F o-200 PSI S/S 
3/4 " S.tS PIPE. SCH. 
40, TYP. �04 

Sl'IAGELOK 
t;OOE 

SS-1610-c 

SS-200-1-2 

SS-200-7-4 

SS-81o-c 

SS-alo-7-4 

SS-400-3-4TFT 

SS-4H 

SS-4H2 

FIGURE 3·5 Bi l l  of Materials 
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5.3 CAPSlU fRf&JRE AS A FtiCIION OF GN=MA IPSE 
To simulate the deeontad.D&tion of 1HI liquid radvute, samples of 

cation resin (DOW HCR.-S) , anion resin (DOW SBJt-oH) and activated 

charcoal supplied by Oleaa Nuelur Syateaaa , vera converted to the sodium 

and borate dorms prior to irradiation. Sodium borate solution vaa 

passed tbrouab the ruin samples untU the pH of the effluent from 

the column vu identic:U to the pH of the original solution. In 

the ease of the activated charcoal, no simple indication of exhaustion 

could be found. To pretreat the activated charcoal, an amount of 

sodium borate solution, equal to the amount needed to convert the 

anion resin to the borate form, vaa paased through the charcoal sample. 

After pretreatment vith aodiUIIl borate solution, free liquid vas re­

moved by pullin& air through the column for about 2 ainu tea . The ad­

sorbent material vas then tranafered to .the pressure teat and CC ir­

radiation capsules using a tap fUl procedure . Adsqrbent loading in 

the irradiation capsulea matched the anticipated loading of the pro­

posed THI clean up canisters to vitbin 10%. 

The filled capsules vere placed in the Co-60 irradiator aa abovn in 

figure 3-6 and irradiated at S X 106 rads/hr. ,  in the Gecorgia Tech 

hot cell. The capsule preasure vaa IIIOtlitored visually using a monoc­

ular sighting through the bot cell vindov in order not to disturb the 

irradiation. The capsule temperature vaa determined using thermocouples 

vith the reader located outside the hot �ell. The teaaperature stabilized 

within a fev boura of the beginning of the irradiation and remained 
0 0 

between 30 C and 45 C throughout the teat. The prusure versus guma 

ray dose curvea for the anion resin, cation resin, and activated 

charcoal are presented in figures 3-7, 3-8, and J-9, respectively. 

The pressure teats on the resin samples vere terminated wen the pres­

sure reached the liDdt of the pressure gauge wtiich vaa 200 paig. Dupli­

cate pressure teat capsules containing each of the adsorbent materials 

vere prepared and irradiated. One of the anion pressure teat capsules 

developed an interval leak in the spacer plug during the irradiation, 

and the results from that capsule vere not reported. 11\e eloae agree­

ment between the duplicate cation resin testa indicate the reproducibi­

lity of the teats. 
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5, Lf GAS C,(Jfl)SJTICJ:I AS A F\.tCTICJ:I OF GAttiA OOSE 
The second part of tha nudy vas to determine the composition of the 

gas inaide ailllul.ated ruin burial containers at several different dose 

levels. Only the ion exchange resina HCR-S and SBR-OH vere tested 

since it vas anticipated that no significant pressure vould develop 

inside the charcoal containers . 

The gas chromatograph irradation teat capsulu (figure 3-2) vere 

filled vith pretreated ion exchange resin using the same procedure 

as vas used for the pruaure teat capsules. The loaded gas chroaao­

tograph sample capaulu vere sealed and placed in the Co-60 irrad­

ation facility (figure 3-6) for the prescribed amount of time. 

Separate irradiations vere performed to obtain each point since the 

sampling operation disturbed the resin to void volume ratio. After 

the irradation the gas chromatograph &llllq)le assembly (figure (3-3) 

vas screwed onto the CC sample capsule valve. With the capsule valve 

closed, the sample assembly vas evacuated, the valve leading to the 

vacuum PUIIIP vas closed, and the sample capsule valve vas opened to 

allow the radiolyaia gases to enter the sample asselllbly. Samples 

for gas chromotographic analysis vere taken from the septum aide 

am of the sample assembly using gas tight syringes equiped vith preaaure 

lock valves . Only the gaa phase of each sample vas analyzed • 

. 

In the high dose samples, there vas • large liquid phase which 

approached one half of the total volume of the original ruin sample. 

The total volUIDe of the capsule end the interior of the valve vas 18.9 cc. 

The free volume of the volume of the resin loaded capsule vas estimated 

by aaauming the vet resin had a specific gravity of 1 . 1 ,  calculating the 

volume of the vet ruin, and subtracting from the total. The preuure 

inaide the capsule plus sample assembly vas calculated using the preasure 

versus dose curve to obtain tbe pressure inside the capsule and allowing 

for expansion into the 3.1 cc sample asaelllbly. Since the volume of sample 

taken for analysie could be determined froaa the syringe, and the pressure 

vas calculated as above, the volume of sample could be corrected to 

standard pressure and quantitiative analysis could be accomplished using 

comparison standards .  
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The .. mples vere analyzed -for hydrocarbon gases using e Trac:or .220 

gas chromatograph vith a flame ionzation detector. For the hydrocarbon 

analyses the column vas 1/4" x 6" stainless steel packed vith a chem­

ically bonded support n-octane/porasil c. !00/120 mesh. Separations 

vere performed - isothermally vith the column at 36°C and the inlet at 

90°C. The carrier gas vas nitrogen at a flov rate of 23c:c/min. l1le 

c:hromotgraph vas calibrated using mixed hydrocarbon gas standards 

obtained from Supelc:o Inc:. 

The major hydrocarbon gases detected in both the cation and anion 

capsules vere the straight chain, saturated hydrocarbons methane , 

ethane, and propane. Small amounts of butane vere detected in the 

cation capsules. Very small traces of an unidentified (possibly 

branched chain and/or unsaturated) hydrocarbon compound vere detected 

in the high dose anion capsule. The reaulte of the hydrocarbon analyses 

are given in figures 3-10, 3-ll, 3-12, and 3-13. Samples from each 

of the capsules vere analyzed for amine and nitrogen gases using the 

Tracor · 220 gas chromatograph. 'Mte colUIIIl vaa 1/4 x 6" stainleaa 

steel packed vith Pennvalt 223 amine packing. Significant amounta 

of aminea vere not detected in these samples. 

Hydrogen vas determined in each of the samples using a portable gas 

chromatograph (pre-production prototype) manufactured by Zethua 

Research Corporation. The column vas 1/8" x 36" stainless steel 

packed vith Porapak R and the Carrier vas air at a flow rate of 9cc/min. 

The system vas calibrated using hydrogen/nitrogen mixtures obtained 

from Supelc:o Inc:. Figure 3-14 shows the results of the H2 determin­

ations. 
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6.0 tmNDIX B - CAI..OJ.ATI� CF OOSE TO MIED AISPJINT f'AlERIAL 

Container DimendoJU - h•136 Clll, r-30.5  Clll 

3 5 3 Reain Load/Container - lOft � 2 . 84 X 10 em 

Aaaumed Activity Loading (per container) 

420 Ci ca-137 
50 Ci Cs-134 
70 Ci Sr-90 

120 Ci Ce-144 

6.1 Beta Dose. 

Doae Rate • 

(Q Ci)(3. 7.1010d�a/Ci){E HeV)(l.6 X l0-6erga/MeV)(3600 �� 
(Wgma)(100 eraa/ga/rad) 

Aaaume: 

Reain Density • lgm/cc, or 2.84 X 105 gma Reain per Container 

Doae Rate From Ca- 137 8 
81 1.18 !leV - 6.0% 

82 0.514 MeV - 93.5% 

0.557 MeV Averaae Maxi.um Ener&Y (Weiabted Average) 
0.186 MeV Average Beta Ener&Y (Branching Factor 1/3 X 0.5�7) 

10 -� DR • (420Ci)(3. 7 X 10 dpa)(0.186 MeV}(l. 6  X 10 ergs/Mey)(3600aec/hr) 

(2.84 X 105gms)(l00 erga/gm/rad) 

• 586 &da/Hr 

� • 0.0231 yr-1 or 6. 326 X l0-5day·1 

Ten Year Dose o10 • (586Rads(Hr}(24hr/day)(l-e-A3652.5} 
6.326 x 10-5day-1 

D- • (586 Rlda/Hr)(24hra/day} 

6. 326 x 10-5 

Dose Rate From Cs-1348 

81  0.662 MeV 71% 

82 0.089 MeV 28% 

• 4.60 X 107 Rada 

0.495 MeV Averaae Maximum Energy (Wei&hted Average) 
0.165 MeV Averaae Beta Energy (Branching Factor 1/3 X 0.495) 

DR • (50)(0. 165)(7.50) • 62lt4dtlhi 
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-4 -1 A • 9.257 X 10 day 

Dl0•(62) (24) (1-e-A3652.5
) 

D- •(62)(24) 

9.257 X 10
-4 

Dose Rate From Sr-908 

�1 0 . 546 MeV 100% 

82 2.27 MeV 100% 

2. 82 MeV Maximum Beta Energy 

0 . 94 MeV Av�rage Beta Energy 

DR • (70) (.94) (7.50) 

Dlo• (494) (24) (1-e-A3652.5) 

De • (494,)._.( ...... 24....,)
--=-

-

6. 778 x 10-5 

Dose Rate From Ce-1448 

81 0 . 33 MeV 75% 

82 0 . 16 MeV 25% 

� 2 . 996 MeV 98% 
Daughter 

3.284 MeV Maximum Average Energy 

1.10 MeV Average Beta Energy 

DR • (120Ci) (1.10) (7.50) 

A • 2 .44 X 10-3day
-1 

D • (990) (24) (1-e
-A3652•5) 10 

D- - (990)(24) 

2.44 X 10-3 

6.2 Total Beta Dose 

• 1.55 X 106Rads 

6 • 1.6 X 10 Rads 

• 494 Rads/hr 

7 
• 3.834 X 10 Rada 

• 1.75 X 108 Rada 

• 990 Rads(hr 

6 • 9 . 73 X 10 Rads 

• 9 . 74 X 106
Rada 

D10• 4.60 X 10
7+ 1.55 X 106+ 3.83 X 107+ 9 . 73 X 106- 9.56 X 107 Rada 

De • 2.22 X 108+1. 6 X 106+ 1.75 X 10
8

+ 9 . 74 X ' �6- 4.08 X 108 Rada 

6 . 3  Guilla Dose 

Dose Rate • c r � Rada/br . Where 

C • 111 Ci/Cm3 

r • giUII!IIl ray constant 

a • average geometry factor 

Cylinder r•30.5 ca, h•136 em; a 11.150 assumes u .. ue equivalent. 
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Dose Rate From Cs-137 r 
r • 3 . 3  Rads em2/hr - mCi 

DR• !J. 3}�4 . 2  X 105 mCi) (150} 
2 . 84 X 105em3 

01o· 
Dto •  

Dose Rate From Cs-134 r 
r • 8.7  

DR• (5 X 104mC1)(817}(150} 
2 .84 X 105 Cm3 

D1o· 
Da •  

Dose Rate From Sr-90 - Gallll18 Dose Is Zero 
Dose Rate From Ce-144 r 
r • o . 4  

DR• �1. 2  X 105 mCi��0.4}�1502 
2 . 84 X 105 em3 

D1o· 
Da •  

Total Gamma Dose 
7 6 5 

D10• 5.74 X 10 + 5 .75. X 10 + 0 + 2.49 X 10 

D- • 2 . 80 X 108+ 5 .59 X 106+ 0 + 2 .52 X 105 

Total Dose - Beta and Gamma 

D10•D108total + 01cY total 
• 9 . 56 X 107 + 6 . 34 X 107 

D- • D-Stotal + Dto Y total 

• 4.08 X 108 + 2.86 X 108 

3-40 

• 832 Rads/hr 

7 5 . 74 X 10 Rads 

2 .80 X 108Rads 

• 230 Rads/hr 

5 . 75 X 106 Rads 

5.95 X 106 Rads 

.. 25.4 Rads/hr . 

2 . 49 X 105Rads 

2 . 52 X 105Rads 

7 • 6 . 34 X 10 Rads 

• 2 � 86 X 108Rads . 

8 • 1 . 59 X 10 Rads 

8 • 6 .94 X 10 R.a:!s 
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1. 0 SI.ETASK A. Pl.PNf EK;HffRir«; 

1.1 scm 

1,1,1 REACJW BVII.DIOO PtfiGE 
Provide engineering support to the Special Projects group for the 

purge program. 

1.1.2 IN-pu.c:E RECOyERY SVSJEMS AN[) PRE-ACCIIE« PWIT sysTEMS 
Provide engineering support to operations and maintenance to solve 

problems encountered during operations and maintenance. Define re­

quired design modifications. Prepare operations and test procedures . 

1.1.3 pt.ANT EIRE PROJECIIOO 
Provide engineering support for plant fire protection systems and 

procedures. Interface with insurance organizations. Prepare design 

criteria for new systems , and modifications to existing systems. 

1.1.4 RECOVERY SVSTEMS 
Provide engineering support to Recovery Engineering during the develop­

ment of design criteria, and a review of system designs from operations 

and maintenance viewpoint . 

1.1.5 ptANT Ct£MISTRY AN[) RADIOCHEMISJRY 
Obtain liquid and gas samples from plant systems and facilities to 

support plant operations and special projects. Analyze samples 

chemically and perform radioactive counting. Evaluate and report 

ruults • 

4-l 
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1.1.6 START-LP AND TEST 

Provide start-up and test services for new recovery systems. 

1.2 CURRENT ACTIVITIES 

1.2.1 REtCQR DlJil.DIOO ptRGE STATIJS 
Calibration procedures for the stack and purge line radiation moni­

tors, to be utilized during the purge process were prepared. Contain­

ment isolation valve operability was confirmed . A revised procedure 

for sampling and analysis of the reactor building atmosphere was pre­

pared • 

1.2.2 IN-PlACE RErn\IER'f SVSIEMS AND PRE-!'CIDENT P1Bfi SVSIEM$ STATIJ$ 

1.2.2.1 STANDBY PRESS\BE COOJR(l_ SVSTEM 
This system is operational and has been used intermittently for RCS 

pressure control. The small variable charging pump bas incurred peri­

odic packing failure. A replacement pump of different design is being 

investigated. Provisions for taking total gas samples at the system 

interface with the makeup system are being made. 

1.2.2.2 Et£RGENCY DIESa GENERATOR Mf\I�E 
Scheduled maintenance and testing of the in-plant emergency diesel 

aenerator was completed. 

1,2,2.3 WASTE GAS cq.pRESSOR 
An evaluation of the previous failure of the Waste Gas Compressor was 

performed. As a result, operating procedure revisions were instituted. 

1.2.2.4 REACJW DlJIUlltl; limB L£VEL (£ASLBEI£NI 
Installation of an alternate method for reactor building water level 

meAsurement (manometer) was completed and successfully test�d. Re1ult1 

h• J.lt.t 3re o:onsistent with the previous procedure (prusure measurement 

,� th� building au=p recirculation line) •. 
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1. 2.2. 5 STEAM Ge£RAim $TER LEVEL f£ASlEEl£NT 
The back-up steam generator water level measurement 8YStems were 

modified to provide a more ·accurate reading and more useable indi­

cation. 

1.2.2.6 t£AIIOO NiD VENTILATION SVSTEM$ 
DOP efficiency testing of the auxiliary building and fuel handling 

building HEPA filters vas performed. 

1.2,3 PLANT FIRE Pf(IIECIIOO STADJS 
An update to the Fire Protection Plan, considering present plant con­
ditions, is currently in preparation. Installation of the fire pro­

tection system for the solid waste storage facility, south of the plant , 

is nearing completion. Engineering for an associated, remote fire 

alarm vas completed. Evaluation of cracking in "Firewall SO" barriers 

continues . 

1.2.4 RECMBY S'fSI'EMS STAJlJS 

1.2,4.1 MINI DECAY HEAT SVSIEM 
Instrument calibration packages were completed. Operating and emergency 

procedures, and alarm responses were issued for review. 

1.2.4.2 SliHRGED IE11t£RA!..IZER sysTEl1 (SDS) 
The instruSDent list vas reviewed. Requirements, to ensure conformance 

of instrumentation hardware and software to existing plant standards, 

were reviewed with Cbem Nuclear. 

1,2,4.3 sysTEM DESIGN (lU;EPTS 
Deaisn concepts for power distribution to SDS, waste evaporation, and · 

other temporary and permanent recovery facilities, were developed vith 

Bechtel Corporation. 
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1,2,4,4 DIESa GENERATQRS AN() 13.2 KV JBANSFOBf£RS 
Technical evaluation report, revisions to blackout procedures. and 

load dispatching procedures were prepared. in support of disconnec­

tion and removal of the "BOP" Diesel Gen· srators and 13.2 KV backup 

transformers. 

1,2,5 PLANT ClfMISIRY AND BADIOCt£MISTBY STATUS 

Construction is nearing cOIIIPletion on the expansion to the galiiiU 

spectroscopy facility on the turbine deck. 

Engineering was completed for installation of an on-line oxygen 

monitor for reactor coolant sampling. 

1,2,6 STARI-tP AND JEST STATUS 
Start-up ?f the Standby Pressure Control System was completed, with 

turnover to operations. Testing of the Temporaey Sampling System 

and Mini Decay Heat Systems were completed, with the exception of 

final leak testing, delayed by design modifications. 

2. 0 stmASK B. PROCESS SlfroiT 

2.1 saFE 
The Process Support group provides overall guidance to Plant Operations 

in the area of radioactive water processing. Within thi' responsibili­

ty. other more specific tasks are identified : 

1. Water processing scheduling includes planning and coordination 

of contaminated water transfers, to accomplish cleanup expe­

ditiously. 

2 .  Shift Radwaste Engineering . provides operations advice, on an 

around-the-clock basis for the Operations group . This �ncludes 

data analysis of all water movement and processes. 

3. Recovery Systems Engineering provides design, design review. 

c:onstru-:tion management , operational review and performance 

evaluation, of systems associated with water processing and 

radioactive material handling. 
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4 .  Radioactive Material Shipment Engineering includea evalu­

ating compliance requirements with NRC/DOT regulations for 

radwaste &:hipments • .  Radioactive shipments of samplea· and 

waste are prepared for transport .  Theae shipments are 

coordinated and monitored to ultimate destination. 

5. Respirators and anti-contamination clothing are processed 

for re-use by Support Servicea. Theae articles are picked 

up at predeteradned check points, cleaned to required stand­

ards and returned to the check points. 

2.2 OJRIINT PlJIVITIES 

2 .2.1 BEL poo_ Wt\STE S'IOR/tg SYSTEMS STADJS 

2.2.1.1 SVSIEM ElfCTJOO AND DESIGN oa.JECTIVES 
This Fuel Pool Waste Storage System is used for temporary storage of 

liquid waste. These tanks add approximately 110,000 gallons to the 

present storage capacity of the plant, and are located within the "A" 

spent fuel pool. These tanks can be filled with liquid waste from 

the Reactor Building Sump and the Miscellaneous Waste Hold-Up Tank. 

This system enhances the capability of the plant to move and process 

radioactive waste • 

2.2.1.2 SVSIEl1 DESCRIPTION 
The system consiata basically of upper (4 at 15,000 gallons each) and 
lower (2 at 25,000 gallons each) tanka , forming two separate storage 

areas. Either storage area is capable of being filled from either the 

Reactor Building Sump or the Miscellaneous Waste Hold-Up Tank, and 

each baa level indication. The tanka are protected from over-filling 

by automatically closing the feed valve when the storage area is nearly 

full. Provisions have been made to both flush the piping syst• after 

completion of the pUIIIping operation, and to drain the piping system aa 

required. 
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The vents from the tanks and the stand pipes are directed through a 

dryer and a charcoal filter , to remove moisture and iodine before 

proceeding to the fuel pool ventilation system. The tanka and vent 

system i3 protected by a relief valve which vents through a parallel 

set of dryers and charcoal filters. 

The tanks will be emptied as necessary by steam eductors. Two eductora · 

are permanently installed in each stand pipe. 

2.2.1.3 SVSTe1 OPERATI<!i 
Wnter is transferred from the Reactor Building Sump of the Miscellaneous · 

Waste Storage Tank to the tank farm. After either the lower set of tanks 

or upper set of tanks is full, the level controllers automatically close 

the air operated inlet valves. 

Air forced from the tanks during the filling process is vented to a 

charcoal filter & dryer to remove moisture and iodine . Thia air is 

then piped to the Fuel Pool Ventilation System. 

The steam eductors give the capability to transfer waste water from 

the tank farm to the Miscellaneous Waste Storage Tank or EPICOR II 

Rad Waste System, from the upper tanks to the lower tanks in the 

tank farm (or vice versa) or to recirculate the water in the tanks. 

A high temperature alarm, and temperature switch to close the steam 

control valve , is installed in the tank vent line to prevent damage 

to the filter/dryer skids during use of the eductors . 

2.2.1.4 SVSIEM SIAM 
The system is being used to store 93,000 gallons from tho Unit 2 

Miscellaneous Waste System. The steam eductora have not been used , 

since no water has been pumped out of the tanks to date, The water 

in the tanks falls in the intermediate activity category. Shielding 

baa proven highly adequate ,  and access above , and adjacent to the 

"A" Spent Fuel Pool, is unrestricted. 
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2.2.2 LIQUID RADIOACTIVE WASTE PBOCE$$It«; sysmt IITI.ED nEPICOR IIn 
STAll§. 

2.2.2.1 SVSJEM fUNCTION AND OESIGN CRITERIA 
The system is designed to cleanup radioactive liquids so as to produce 

water capable of being released from Three Mile Island. Cleanup in� 

eludes removal of radioisotopes and chemical constitutents, to comply 

with Plant Technical Specifications for water releases to the Susque-­

hanna River. The design is optimized with respect to .\LARA consider­

ations. 

Instrumentation and controls are provided for monitoring system per­

formance. Water flows are monitored vhere the values are critical to 

the process and/or system safety. lnline monitoring and comprehensive 

sampling .,atem are provided , for thorough analyses of system water cleanup 

performance. Radiation and airborne monitoring equipment is provided 

for analySis of activity levels. 

Shielding is being provided to minimize exposure related to the operation 

of this system. 

An HVAC subsystem is utUized to cleanup and monitor any gases that might 

be released from the liquid processing system. It is the goal to minimize 

gas releases from the system, however, should they occur, they will be 

cleaned to reduce any releases to the environment. Monitoring of the 

air e:xhaust will continue to detect any potential radioactive gas. A 

alight negative pressure is maintained to ensure buildng inleakage is 

maintained. The system 1a being optimized with respect to .ALARA consider­

ations . 

2.2.2.2 S'lSTEM OESCRIPIIQN 

2.2,2.2.1 LIQUID PROCESSING 
The THI Station Chemical Cleaning Building is used to house the system 

along with the existing tankage and sump e.xisting in that building. 

Piping and pumps are provided for vater movement through cleanup vessels. 

The system is composed of a pre-filter, two demineralizers and an after­

filter. The pre-filter and demineralizera are designed for ease of 
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hookup and disconnect to allow for quick installation and remote ,  

reliable removal. 

2.2.2.2.2 GAS PROCEssiNG 
The primary components are a fan, an air cleanup filter train, and 

necessary ducting. The main HVAC components are located external 

to the Station Chemical Cleaning Building, but are enclosed in their 

ovn abel ter. 

2.2.2.3 SYSTEM OPERAIIQN 
The Auxiliary Bullding Emergency Liquid Cleanup System conaiats of a 

vendor supplied, liquid radvaste process system which is located in 

the OJemical Cleaning Building. The system is designed to decontami­

nate, by filtration and ion exchange , approximately 400,000 gallons of 

radioactive waste water contained in the Auxiliary Building of TKI-2. 

Contaminated water is being pumped from a connection located on the 

Miscellaneous Waste Holdup Tank (WDL-T-2) , by a pump lncated on the 

Chemical Cleaning Building, through the yard and into the process 

system. Yard piping is enclosed within a guard pipe, the end of which 

terminates inside the Chemical Cleaning Building. 

Decontaminated water is delivered to the Clean Water Receiving Tank 

(CC-T-2) for sampling and analysis, and pumped to the Liquid Waste 

Disposal Systesn of TMI-2 for storage if within specs. Otherwise, 

it is transferred to the Off Spec Water Receiving Batch Tank (CC-T-1) 

for recycling through the process system. Capability also exists to 

discharge to a tank truck and the TMI-2 "B" Spent Fuel Pool. CC-T-1 

may also be used for storage. 

The Chemical Cleaning Building (CCB) bas been made into a lov leakage , 

confinement bullding, and provided with an exhaust ventilation system 

to maintain the building at a negative pressure. HEPA and charcoal 

filtering is provided on the ventilation system, which discharg�s to a 

local stack at the roof line of the CCB where all effluent air is moni­

tored for radioactivity. 

4-8 



r l 
r 

f 
I 

,. I I 

l 

L 
t L 
l 
L 
L 

Normal operation of the processing system is by remote means except 

for infrequent operations, such as sampling and chemical addition. 

All remote system operations are controlled from the TV Monitor Con­

trol Building, located outside the northwest corner of the Chemical 

Cle.aning Building. 

Remote handling of spent resin containers , from their P"aition in­

side the Chemical Cleaning Building to the transport cask and truck, 

are provided. 

The system interfaces with the tMI-2 Radwaste Disposal Miscellaneoua 

Liquids System, the THI-2 Liquid Waste Disposal System, Demineralized 

Water System and the Service Air System. 

2,2,2.4 SVSJEl1 STAnJS 
The system is operating successfully aud bas processed approximately 

166,000 gallons . A total of thirty-four (34) spent resin liners have 

been used and are in the waste staging area. P�ocessed water is stored 

in cc-T-1, Evaporator Condensate Test Tank B and Spent Fuel. Pool "B". 

During the month of January, the system underwent extensive testing to 

identify specific chemiatry related problems. Upon completion of 

this testing, �ne system was started up and resumed processing. Due 
to information gathered during testing, system perfo�ce was sig­

nificantly improved. 

PROCESSING PERFORMANCE TABLE (BATOt 26) 

Inlet (uci/ml) Effluent Cuci/ml) 

Ca 137 31.65 < 5 . 586 X 10
-6 

Cs 134 5.974 < 7 . 541 X 10
-6 

Sr 89 
0.25 2.79 X 10

-6 

Sr 90 0 . 48 5 . 37 X 10
-6 

High ... y successful processing of the "A" Reactor Coolant Bleed Tank 

was completed. This was the highest activity water in the Auxiliary 

and Fuel Handling Building. 
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1 .  Processing rate - over 2 spm {Highest to date) 

·2. Han Rem exposure per gallon processed ---- .021 (Lowest to date) 

An outage vas begun on March 14, for the purpose of syst• IDOdification. 

The L�ification will enhance system reliability and pravide greater 

proce�aing flexibility. 

2 , 2 , 3  STAGING FACILITIES FOR DEWAIERED RESINS AND EVAPORATOR 
BOTTOMS STATUS 

2 , 2 , 3 , 1  WG-21 - INTERIM SOLID WASTE STAGING FACILITY 

2 . 2 . 3 . 1 . 1  SYSTEM FUNCTION AND DESIGN CRITERIA 
Facilities are needed to stage devatered radioactive resin and filters, 

generated by EPICOR I and EPIOOR II until they can be shipped to a burial 

site. WG-21 provides apace for this staging. 

2 , 2 , 3 . 1 . 2  SYSTEM DESCRIPTIONS 
The facility consists of 16-54" diameter cella and 12-84" diameter 

cells to receive 4 '  X 6' and 6 '  X 6' resin liners. The cells are 

installed in the Unit-2 cooling tover desilting baain, backfilled for 

shielding and capped with 3 '  thick concrete plugs. 

2 , 2 , 3 . 1 , 3  SYSTEM OPERATION 
Eight {8) EPIOOR I Resin Liners , one (1) EPICOR I Prefilter, and one 

(1) smaller resin liners (used to remove trace activity and fluorescein 

dye) are staged in the facility. Sixteen (16) EPICOR II resin liners 

and one (1) Unit 1 used precoat liner are also staged in the facility. 

2.2,3.1.4 SYSTEM STATUS 
The interim solid vaste staging facility is operational .  Additional . 

shielding {lead bricks) vaa inatalled along the interface, between the 

cell ver and facility top, to provide shielding due to streaming on 

some of the cells that are loaded. Readings are below the S ar/hr 

design criteria. All but one 4 X 4 and one 6 X 6 cell are filled. 

We have commenced shipment to the burial site from the cella. 
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2 .2,3.,2 WG-22 SOLID WASTE STAGING FACILITY 

2 . 2 . 3 . 2 . 1  SYSTEM FUNCTION AND DESIGN CRITERIA 

Facilities are required to stage the following radioactive wastes until 

they can be shipped to a burial site: 

1 .  Devatered radioactive resins from EPIOOR I .  

2 .  Devatered radioactive resins from EPIOOR I I .  

3. Devatered radioactive resins or solidified evaporator bottoms 

from systems used to process water more radioactive than that 

processed by EPICOR I or EPICOR I I .  

Th e  sump meets the seismic requirE.ments o f  USNRC Regulatory Guide 1 . 143. 

Contact readings on the sides of the facility will be leas than 0.5 

mr/hr and leas than 2.5 mr/hr on the top. 

2 . 2 . 3 :3 SYSTEM DESCRIPTION 
The facility is designed as a modular one. Each module consists of 

60" - 84" diameter cells illlbedded in concrete capped with 3' thick 

concrete plugs. Each cell has a drain line to a sump which will serve 

three modules . The sump is designed to collect any leakage from 

liners installed in the cells and meets the seismic requirements of 

USNRC Regulatory Guide 1 . 143. 

2 . 2 , 3 , 4  SYSTEM OPERATION 
Module A is complete with 27 cella in use. 

2 . 2 . 3 . 5  SYSTEM STATUS 

Module A is operatiouaJ.: 

1 .  First liner in Module A - January 8 ,  1980. 

2. As of March 31, 1980, there were thirty (30) liners in 

the A Module. 

Radiation levels are as expected . 
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Work is underway on Module B: 

1. Scheduling B Module is in progress; integrating expected 

liner generation rate with construction rate. 

2 . 2 . 4  NUCLEAR SAMPLING SYSTEM STATUS 
2 . 2 . 4 . 1  SYSTEM FUNCTION AND DESIGN OBJECTIVES 
This nuclear sampling system is to be used as a temporary liquid waste 

sampling facility, to allow TMI-2 recovery operations to continue with­

out interfering in the normal operations of TMI-1, When that unit is 

returned to service. It will provide a single controlled station, where­

by fluid samples may be taken from tanks otherwise inaccessible for local 

sampling, and/or from tanks that require frequent sampling for analyses 

of chemical and radiochemical content. Included in the sampling scope 

will be capability for representative samples of THI-2 Reactor Coolant 

from the pressurizer steam or water space or upstream of letdown coolers, 

and from the Mini-Decay Heat System; samples from the three TMI-2 

Reactor Coolant Bleed Tanks , TMI-2 Miscellaneous Waste Hold-Up Tank 

and the Fuel Pool Waste Storage System, containing liquid waste from 

both the TMI-2 Reactor Building Sump and Miscellaneous Waste Hold-Up 

Tank. Provisions have also been provided in the system for monitoring 

of boron concentration in the reactor coolant. 

2 . 2 . 4 . 2  SYSTEM DESCRIPTIONS 
THI-2 Sample Lines, which presently run into TMI-2 sampling area, 

shall be rerouted to a new sample sink which will be located in the 

Fuel Handling Building 305' elevation of THI-2. In an adjacent room, 

the so-called "model room" a boronometer shall be installed. 

The system shall provide for adequate recycle, purge and return of 

waste liquids. Purging of radioactive piping shall be performed 

prior to installation of new sample lines . 

Drainage from the sample sink will be routed to the Fuel Pool Waste 

Storage System. A shielded bottle to collect drainage will also be 

provided. 
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All piping, valves and components of the sampling system will meet 

the design conditions of the system with - which they are associated, 
0 

or will meet lSO psig and 200 F. Primary coolant sampling points 

vill have the design condition of 2500 psig and 670
°

F up to valve 

SNS-V-70. 

Air exhausted from the sample hood will be filtered through charcoal 

and HEPA filters, and discharged to the Auxiliary Building ventiliation 

system exhaust ductwork. 

2 . 2 . 4 . 3  SYSTEM OPERATION 
Samples from the Reactor Coolant, Mini Decay Heat Removal and Fuel 

Pool Waste Storage Systems, can be collected by in-line sample containers. 

All samples may be taken as grab samples. In addition, a boronometer 

is provided to monitor the boron concentration in the primary coolant, 

circulating in the sample lines. A separate loop, with its ovn pump 

tank, is provided to limit fluid temperatures at the boronometer inlet, 

and to limit reactor coolant grab sample temperatures. 

Sample lines from the Reactor Coolant System and the Mini Decay Heat 

Removal (MDHR) System, are purged either to the Bleed Hold-Up Tank 

or to the l'MI-2 Miscellaneous Waste Hold-Up Tank. Sample Lines from 

the Fuel Pool Waste Storage System are purged first,  on a continuous 

cycle vith�n the storage system standpipes, and then on a batch 

basis to the sample sight bottles from which the water is returned 

to the waste storage system. Sample lines to the sample hood sink 

are purged through the sink to sampl� waste container SNS-T-1,  which 

may be drained to the sample sight bottle by drawing a vacuum. From 

there, the vater is returned to the Fuel Pool Waste Storage System. 

The sample hood and room are ventilated by a filtered ventilation 

system which draws air from the hood and the room and exhausta to the 

Auxiliary Building ventilation system. 

containment isolation valves are operated from the THI-2 Control 

Room (Containment Isolation Panel 15) . For the reactor coolant and 

radwaste samples, some valve control is from Panel 329 in Unit 1 at 

the original nuclear sampling �tation. For the Fuel Pool Waste Storage 
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System, some local valve operation is necessary at the fuel pool. 

An intercom station operation is necessary at the fuel pool. An 
intercom station is provided in the sample room to coordinate sampling 

operations. 

Valves, at or near the sample hood, are all III&Dually operated. Pressure 

and temperature instruments and flow meters, at or near the hood, are 

read locally. 

All liquid samples collected in containers are analyzed elsewhere, 

either in THI-1 or offsite. 

2 , 2 , 4 , 4  SYSTEM STATUS 
The system design is essentially complete. Construction is in 

progress and vill be completed in early 1980. 

A start-up and test procedure vas written to verify system construction 

and operation. Modifications vera done to enhance system operability. 

2 . 2 , 5  SOLID WASTE STATUS 
Solid Waste, in the form of LSA boxes and LSA drums, continues to be 

generated and shipped as possible. The generation rates for the first 

quarter of 1980 are: 

LSA Boxes _!L Boxes/Month 

LSA Drums _!L Drums/Month 

These continue to be stored onsite until shipment for disposal occurs. 

Specifically tailored training of personnel involved in generating 

and handling this vaste, has been implemented this quarter to reduce 

the volume of vaste. Volume reduction of vaste has been a key objective 

and continues to be a goal oi the Waste Management Group. 

Shipment of vaste baa not been allowed since mid February. Com­
pletion of training requirements is in progress to gain necessary 

NRC approval to reestablish shipment. 
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3 .0  �ASK C. DECONTAMINATION 

3 . 1  SCOPE 

3 . 1 . 1  DECONTAMINATION OF AUXILIARY AND FUEL HANDLING 
BUILDING 

lbe decontamination basis for the Auxiliary and Fuel Handling Bu114ing 

ia to achieve leas than 1000 DPH contamination levels in all are .. 

and to reduce radiation levels to within design levels . 

3 . 2  CURRENT ACTIVITIES 

3 . 2 . 1  DECONTAMINATION STATUS 
1 .  Decontamination of open areas (corridors, atairvella, etc.) 

ia 89% complete. Contamination levels on the 328' and 305' 

elevations have been reduced to leas than 1000 DPK, and 

general radiation levels are leas than ( 1) mR/hr. Contain&­

tion of the 280' 6" elevation ia leas than 2000 DPM, and 

general radiation level8 are leas than one (1) lilA/hr. 
2 .  Decontudnation o f  cubicles continued, with the follovina 

cubicles deconned to leas than 1000 DPK: 

a. Spent resin A&B cubicles. 

b. Spent resin transfer pump cubicle. 

e .  Waste gas eompreaaor A&B cubicles. 

d. Waste gas filter cubicle. 

e .  Valve rooms associated with the vaste gas system. 

f. Deborated demineralizer cubicles . 

g .  Valve rooma associai:ed with the deborated demineralber 

system. 

b .  Spent fuel demineralizer cubicle. 

Cubicle decontamination 1a seventy-five (75%) percent complete. 

3. Fifty (50%) percent of the floor drain coven and drain 

bella vere removed and the drain inlets deconned in prepara­

tion for hydrolaaing the drain linea . 

4 .  An additional one thousand l.lighty ( l ,080) gallons of decon­

tamination solution baa been solidified during thia report 
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period. The g�neration of decontamination solution vaate 

diminiahed to approximately one hundred fifty (ISO) gallons 

vith the use of processed water and hydrolaaing. 

S. Four (4) tanks were inspected for aludgl accumulation and 

were found to be clean. The tanka were: 

a .  Evaporator condensate teat tanka A&B . 

b. Contaminated drain tanka A&B. 

6.  The Auxiliary Building sump tank vas sampled for sludge and 

vas found to be free of same. A teat vas run on the inside 

walla of the tanka by hydrolasing areas inside the tank. It 

was determined by this teat that the hydrolaaer removed the 

contamination from the areas tested, indicating that the 

tank internals can be decontaminated utilizing this technique. 

7 . The area vhere the hydrogen recombiner was removed from 

tHI-2 was decontaminated. The control panel vas released . 

The hydrogen recombiner is being decontaminated for removal. 

4 • 0 St.BTASK D. 

4 . 1  SCOPE 

PLANT MAINTENANCE 

The objective of the nn-2 Maintenance Department is to repair, 

replac� calibrate and maintian plant equipment in an operable condition. 

To this end, Met-Ed personnel are disciplined in Electrical, Mechanical, 

Instrument and Controls, and Utility �general labor) Departments. 

These Departments are further divided into Corrective, Preventive and 

Layup Maintenance sections to address the varied facets of a c�lte 

maintenance program. Should additional manpower be required , the 

Departments are supplemented- by outside contractor personnel. 

4 . 2  CURRENT ACTIVITIES 

4 , 2 , 1  AUXILIARY 8Ull.PU§ VENTILATION SYSTEM STATUS 

Three, of the four Auxiliary Building ventilation exhaust fane, vere 

out of service at the beginning of the quarter. The objective vas to 
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have all four fans back in service. 

The "Au train of the exhaust system 1a nov in service. The .,B" 

train is presently out of servi�e while installing a refurbished 

fan motor. 

4 . 2 . 2  EQUIPMENT LAYUP STATUS 

Work continued on plana 1 procedures &Dd schedules for the systematic 

layup of equipment that vill be removed fr0111 service during the 

recovery period. 

A detailed turbine layup schedule baa been prepared. Plana are nov 

being formulated for the balance of the secondary plant. No Teal 

implementation of the layup plans can be accOCDplished until an 

alternate means of core cooling 1a established. 

4 . 2 . 3  NUCLEAR SERVICE RIVER WATER PUMP STATUS 

The .,B" and "D" p\IDps are presently out of service. These and all 

other deep vell, vertical pumps have had problema generically on 

both units. 

Currently, repairs cannot be made until replacement parts are 

received. Parts are due to ship in April. Rebalancing baa been 

completed to the mn1mum extent possible without replacement parts. 

Engineering 1a evaluating the generic problema associated vitb 

these pumps. 

4 . 2 . 4  WASTE GAS COMPRESSOR STATUS 

The Waste Gas Compressor is currently out of sen ice • awaiting 

ordered replacement parts for repair . 

4 . 2 . 5  NEW PROJECT INSTRYMENTATIQN STATUS 

Ongoing support, such u calibration aDd recording baseline data for 

Hin1 Decay Heat System inetrumentation, EPICOJl 11 instrumentation, 

and in plant radiation monitors, continued during thia quarter. 
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. 4 ,2, 6 PREVENTIVE MAINIENMtE STATUS 
Wo�k continued on developing and i�lementing p�og�ams fo� scheduled 

inspections and p�eventive maintenance of equipment, ss rec0111111ended 

by vendors o� from past experience, for specific equipment. Annual 

emergency diesel inspections have been completed, as have elect�ical 

inspections pe� industry bulletin , oil and g�eaae changes, meggerlng 

of electrical equipment and IRD vib�ational analyaes of rotating 

equipment . 

4-18 



, -i 
I 

r 
I 

I L 

f 
[ 
L 
L 
l 
L 
L 
L 

1.0 sal£ 

�CTII:N 5 
RADI(lj)jlf.Al aJlll[tS 

The obj ective of the Radiological Control Department is to develop 

and administer a strong, efficient Radiological Control Program in 

support of the recovery activities at THI-2. The specific actions 

planned to achieve this objective are documented in the Management 

Plan for IMI-2 Radiological Control Program (Appendix A). The ob­

j ectives for each group within the Radiological Control DeparttDent 

are presented below. 

1.1 RADJ!l,!X;ICAL IEQtiiCA!... suppoRT GRrup 
The Radiological Technical Support Group is responsible for revising 

all current Radiological Control procedures (Health Physics proced­

ures) and generating new procedures for operations not previously 

addressed in a procedure. In addition. this group provides techni­

cal support for all Radiological Control functions and coordinates 

the ALARA program. and the effluent monitoring program. 

1.2 fW)l!l,!X;ICAL Fla.D OPERATIOO GDP 
The responsibility of this group is to perform radiological monitor­

ing and to implement radiological controls for all work conducted at 

THI-2. 

1, 3 BADI Cl,OOICAL. JBAI HI t«i rm.JP 
This group is responsible for the development and administration of 

the Radiological Training Program for Radiological Control techni­

cians and their foremen. In addition. this group is responsible for 

recommending the content and monitoring the effectiveness of the 

Radiological Control Training PrograiiiS presented to all personnel 

employed at IMI Unit 2. 
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1. 4 DOS I r£lR'( GR<X.P 
The Dosimetry Group develope and administers the personnel dosimetry 

programs. This responsibility includes selection, maintenance, issu­

ance, and processing of TLD ' s ,  initiation and maintenance of dosimetry 

recorda, and the uintenance of environmental dosimetry devices, 

1.5 RADIQLOOirAL gppoRT SERVICES tiQJP 
This group ia responsible for radiological instrumentation calibration 

and maintenance, the respiratory fitting and training program, bioas­

say program, the radiological laboratory, and radiation health activ­

ities, 

2.0 ru>mrr ACTIVITIES 
The specific activities performed by the Radiological Control Depart­

ment during this reporting period are outlined in the Management Plan 

for TKI-2 Radiological Control Program (Appendix A) and the Quarterly 

Progress Report on the Management Plan (Appendix D) . An overviev o f  

the activity performed b y  the Radiological Control Department i s  pre­

sented below. 

2.1 INITIAL REACTOR JJJIUlUli RE-ENTRY ffiOGRAM 
The Radiological Technical Support group baa provided technical and 

ALARA support since the start of this program. Contributions include 

analysis and recommendation of dosimetry equipment ,  development of 

protective clothing, instrumentation selection and testing (both per­

sonnel and area), and procedure r•view. 

2.2 RADHl.OGICAL Wfl'RQL PROCEME BEVISIOO 
The Radiological Technical Support group 1a currently coordinating a 

major procedure revision program, intended to develop accurate proced­

ures, which will allow and require verbatim compliance. 

2.3 toSif£TBY paoGRN1 
The Radiological Technical Support and Dosimetry group baa been involved 
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with upgrading the dosimetry program procedures and bioassay program · 

procedures. In .addition, QA programs for the TLD systems and a com­

puterized on-line exposure-tracking pr9gram is being developed . 

2, 4 JBAI NIOO p80GRAM 
The Training Group has developed a qualification program for Radio­

logical Control Technicians and their foremen. Training, in accord­

ance with this program, is currently underway. In addition, the 

Training Program for all TKI-2 vorkers has been developed and is cur­

rently in the review circuit. 

2.5 A1.ABA PBOORAM 
The ALARA review procedure vbich defines the current ALARA reviev 

process is currently developed and is approximately 95% complete. 

2.6 It§JBltfNIATIOO 
Radiological instrument selection is an on-going activity. Currently, 

instrumentation capable of measuring the beta levels associated with 

the post-accident primary coolant and radiological conditions expected 

in the reactor building are being tested and selected, based on the 

results of testing progralll8 . In addition, the instrument calibration 

procedures are being revised to reflect current practices , and the 

calibration facility has been upgraded. 

2. 7 RADIATIOO paoTECTION pt.AN 
The Radiation Protection Plan, vhich outlines the philosophies and 

objectives of the TKI-2 Radiological Control Program has been prepared 

and submitted to the NRC for approval in January 1980. 
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3.0 AEPOOIX A -f'WWEOO PlRI FOO JMI-2 IWli<lffiiCAJ.. OliJJD. 
FmiiW1 

3,1 INTRODUCTION 
The purpose of this plan is to identify the planned corrective actions 
in the THI-2 management's commitment to eliminate the identified weak­
nesses in the THI-2 Radiological Control Program, and to present a 
schedule for implementation and completion of these corrective actions. 
The schedule for implementing and completing the identified corrective 
actions will be closely monitored by the Manager of Radiological Con­
trols. .A quarterly statue report on the progress made in each of the 
major areas of deficiency listed below will be prepared by tbe Manager 
of Radiological Controls for presentation to the Senior Vice President, 
Metropolitan Edison Company. The progress made implementing this plan 
wlll be independently monitored by Quality Assurance. The auditing group's  
findings will be  reviewed monthly with the Senior Vice President,  Met­
ropolitan Edison Company and the TMI managerial personnel assigned re­
sponsibility for the specific corrective actions. 

3.2 SPBCIEIC PLAN QBJECIIVES 
3,2.1 ESTABLISH MANAGEMENT'S CCH11ll£NI TO ACHIEVIOO A HIGH QtW.IJY 

RAPI<X.OOICA!.. CONTROl.. PROORAM AT JMI-2 
A morale and attitude problem existed in the radiation safety organ­
ization. Personnel within the organization felt they did not have 
·the authority nor the 11111nagement support to stop operations in the 
interest of radiological safety. 

3,2.1.1 <:mRECTIVE ACTION$ 
1. The Senior Vice President, Metropolitan Edison Company, held 

meetings with all of TMI's managerial and line supervisory 
personnel to express Met-Ed • s strong cO!IIIIIitment to achieving 
a high quality Radiological Control Program. He pointed out 
at this meeting that the Radiological Control Department is 
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responsible for establishing and maintaining the Radiological 

Control Program, Which includes the ·stoppage of any work not 

being conducted in a radiologically safe manner. It is, how­
ever, the responsibility of all personnel at TMI to ensure 

compliance with the Radiological Control Program. 

Action due date : Policy statement session - complete 

The Radiological Control Department was restructured under 

a manager reporting directly to the Senior Vice President. 

The reason for this reorganization was to remove the Radio­

logical Control organizations from the direct management 

and influence of the operations organizations, and to provide 

a direct means of coliiiDunication between the Radiological 

Control Department and the top management personnel at TMI-2 • 

Action due date : Complete 

A Radiation Protection Plan, outlining the philosophy, basic 

policies and objectives of Metropolitan Edison Company and 

General Public Utilities Corporation concerning the TMI Unit 

2 Radiological Control Program was initially drafted on Dec­

ember 7 ,  1979, revised on January 14 , 1980, and is currently 

awaiting final NRC approval for issuance. This plan outlines 

the Radiological Program, and stresses the management' s  com­

mitment to a high quality Radiological Control Program. 

Action due date: Two weeks after receipt of NRC action on 

January 14 revision 

4 .  A Radiological Assessment group, independent o f  the Radio­

logical Control Department ,  was formed to independently 

monitor THI' s  progress implementing and adhering to a strong 

Radiological Control Program within the concept of ALARA. 
1bis ��oup nlso bas the authority to stop any work that is 

not being conducted in accordance with sound radiological 

work practices. This group reports it's findings directly 

to the Senior Vice President and the Director of Recovery. 
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Action due date: Completed 

5. To provide additional support and direction for radiological 

control technicians working in the field, all technician 

supervisors have been assigned solely to on-the-job super­

visory duties. In the past, technician supervisors were 

assigned to tasks such as procedure writing and assignments 

as procedure review committee members. These duties distracted 

from the superviaor' s  main objective; support and direction 

for the radiological control technicians. 

Action due date: Completed 

6. Supervisory and Management Development Training progra11111 will 

be utilized to upgrade supervisory and management skills. 

Action due date : December 1980 

Responsible Individual: Director of Reliability Engineering 

3.2.2 FORMALIZE ntE ORGANI1AIIQNAL SIROCTlEE FOR D£ JMI WIT - 2 
RADIOL.OOICAI.. C0NTR0C. PR00RAM 

There existed a high degree of uncertainty regarding responsibilities, 

functions, assignments and lines of authority within the TMI organiza­

tions. 

3.2.2.1 CORRECTIVE ACTIONS 
1. The manager of Radiological Control reorganized the Radio­

logical Control Department. The department reorganization 

identifies the chain of command and delineates areas of 

responsibility within the Radiological Control Departruent. 

All contractor controlled radiological functions are in­

cluded within this organization along with Het-Ed/GPU em­

ployees under the management and direction of Met-Ed/CPU 

supervisory personnel. 
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Included in this reorganization. tasks previously performed 

by radiological control personnel which were considered not 

to be essential to the Radiological Control program were re­

assigned to operationally oriented groups. Radiochemistry 

operations are now the responsibility of a Chemistry Depart­

���ent and decontamination operations are performed by a Decon­

tamination Department. The Radiological Control Department 

activities and functions were reorganized into five groups 

under the direction of management level personnel as follows: 

a. Radiological Technical Support: Prepares procedures uaed 

in the Radiological Control Department. Provides technical 

support for all groups in the Radiological Control Depart­

���ent. Coordinates the ALARA program. 

b. Radiological Field Operations : Performs radiological !DOn­

ito ring and implements radiological controls _ in the field. 

e. Radiological Training: Traina radiological control tech­

nicians and their supervisors. Oversees the radiological 

control training of vorkers. 

d. Dosimetry: Implements and administers dosimetry programs . 

e. Radiological Support Services : Radiation instrument cal­

ibration and repair. respirator testing, bioassay, radio­

logical laboratory. rr�tation health activities. 

A recruiting program is currently in progress to fill the 

management positions !or the above five groups with personnel 

possessing previous supervisor skills, in an attempt to up­

grade the Radiological Control Department ' s  capabilities to 

supervise ita people and operations. Three o f  these pod­

tiona have been filled to date. 
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Action due data t lleorpnlzation - Cowplete 

2 .  In the p .. t ,  operation• penonnal vera utilued to perfo1'111 

radioloateal control !unctions durin& outaae• to alleviate 

.anpower shortaaes in the ladioloaical Control Oraaniaation. 

Henceforth, only radioloaieal control technicians or their 

fore.en who have been trained in accordance vith the trainin& 

program addreaaed in thi� plan vill be utili&ed to provide 

radiological control coveraae for vork a t  TMI-2. 

Action due date : Trainina to be c0111pleted by June 30, 1980 

ReapoMible lndi vidual: Superviaor, Radioloaica 1 Control 

Training 

3,2,3 HI:REASE ll£ JEQtiiCAl. JV1l1 Of n£ BADIATHW SAFETI PfiOOP.AM 

Profeasional depth and input for the Radiation Safety Progr .. at TMI-2 

vas apparently lackins. 

3.2.3.1 c.amECTIVE ACTICI§ 

1. Sufficient profeaaional depth baa been av,il able to THI-2 

throughout t�e init�l phaaea of recovery through eontraetor 

oraanizations, however , their activities vere not adequately 

coordinated or manaaed by Met-Ed auperviaion. The pnviouely 

daaeribed norganization ia expected to provide the desired 

level of coordination and aanaae.ent for theae actiVitiee . 

In addition, a recruiting program 1a currently in progreaa to 

place hi&blY skilled manacerial, profeaaional and technical 

per.onnel vithin the atructure of the TMI-2 R.acliologieal Con­

trol Organitation. Autbori&ation baa been received to add 

one management level, four technieal/s�ervbory, aix oper• 

atton•/auperviao�. eleven technical/engineering, � train­

ing inatructora, and eighteen technician personnel in addit­

ion to the exbting Mat-Ed anl1 I"ODtractor peraonnel. to retn­

fo�c• the Radiol�glc•l Control effort a .  Completion of the 
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reinforcement program is expected prior to initiation of aajor 

evolutions inside the reactor building following initial re­

entry. 

Action due date: August 1, 1980 

lesponaible Individual: Manager of Radiological Control 

3,2,4 tJPGRA1E ll£ RADI(WliCAI.. C(J{[BQl TECifHCINi AND RAI)I(WliCA!.. 
KlRJ<ER JRAl NI 00 ffi(XiRAMS 

3.2.4.1 

1. Aa part of the reorganization of na-2 Radiological Control 

group, a Radiological Control Training group reporting directly 

to the Manager of Radiological Control baa been eatabliahed. 

The tra.ining group formalized the training program for technicians 

and foremen in December and began implementation of the pro-

gram in January. This training program requiru formal qual­

ification of Junior Teehnici.ana, Senior Tecbniciana , and Fore­

man. It atatea the required minimum acceptable b;ovledge, under­

ltanding, practical abilities and experience standarda for qual­

ification. Additionally, qualification is baaed upon aatiafactory 

performance on a written examination, demonstration of practical 

abilitiea and aatiafaetory pe�ormanee on an oral examination 

covering reaponaa to abnoraal situations. 

A 4o-bour training eour.a 18 being given to tecbnici.sns prior 

to their written eXIIJilinat1on. A courae }lrovides refresher 

training on radiological fundamentals; relates tbeae funda­

aentala to the nuclides, instrumentation and procedures 

w.ed at tMI-2; provides ••thumb 'rUl.ea" to allow technicians 

to make rapid field evaluation or the abnormal eonditiona : 

fa�l1ar1&ea the techniciana vith THI-2 aysteme, e�eted 

coneentrationa of liquid in thea• •yatema and astoeiated rad­

iation levela; inConM the teehnieians of their respona1b111tiel 
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and expected response in routine and abnonaal situations. In­

cluded in the course are problem-solving sessions which review 

past abnormal radiological situations and postulated potential 

situations with student participation in the initial analysis 

of radiological data, immediate and supplementary protective 

and corrective actions, taking of additional radiological 

measurements and a review of the radiological consequences 

of the postulated situation. To date, 16 technicians and fore­

men have completed this course and satisfactorily passed their 

written examinations. 

Oral examination& have been administered to 3 foremen and 3 

technicians, to date, who have satisfactorily demonstrated 

their knowledge, understanding and ability to handle unusual 

situations. The examinations are administered by senior tech­

nical, !r lining, and radiological control operations personnel. 

The examinee ia presented with a situation in which radiological 

data is given or an unusual �tituation is observed. The examinee 

must then state his actions and assessment of the situation. 

Additional data ia provided based on the examinee' s responses . 

The examinee ia requirei to provide an assessment o f  the radio­

logical consequences of the occurrence . based upon the data 

provided. The situations which are presented relate to high 

airborne activity. spread of surface contamination, liquid 

spills. contaminated injured personnel . and unusual gamma or 

beta level exposure. The oral examination board then evaluates 

the performance, critiques the performance with the examinee. 

and documents the reaulta. 

Practical ability demonstrations by technidana and foremen are 

required to aaaure that they understanQ the requirements for. 

and can satisfactorily perform routine surveys and operations 

required of technicians. Additionally, satisfactory perform­

ance in radiological spill drills are �,quired as practical 

abilities. These p�actieal abilitiee ar� vitnesse4 and ver­

ified by individuals who are raeponeible for the dinedon 
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and/or review of performance of persons demonstrating the 

practical ability, by tra!ning personnel, or by radiological 

control technical support personnel. 

Two instructors and one training supervisor hav� been hired 

and are expected to report to work within the next several 

weeks . This brings the training staff up to our projected 

full-time instructor manning level. 

We also intend to utili�e others in the Radiological control 

Department on a part-time basis in their areas of technical 

competence. Although initial qualification will be a contin­

uing effort; all radiological control technicians and fore­

men will be qualified, or shall be restricted in their a8Sip­

ments by June 30, 1980. 

Action due date : June 30, 1980 

Responsible rndividual: Training - Supervisor Radiological 

Control Training 

Restriction in assignments - Supervisor 

kadiological Control - Field Operations 

�diological Safety Training for all personnel employed at 

THI-2 is being performed by the Ket-Ed Training Depart�t. 

The responsibility to ensu-re that this training ��eeu the 

minimum standards necessary to perfor. vork tn a radlolo&ical 

safe aanner in the environ���ent vhich exhts and vh� vill 

exist in nn Unit 2, baa beet\ aasigned to the Supervisor of 

Radiological Control Training. lie has been directed to re­

view, to change na necesury, and to approve coune aaterial. 

eUJIIinationa, presentations , and practical factor perfot'IU!lCe 

tests. Impletaentation of tbe traidng progrn 1a expected 

to bea1n May 1, 1980. 

Action due date : Kay 1, 1980 

Responsible Individual: SuperviaoT', bdiological ContTol 

Train ina 
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3. In addition to Radiological Control Training described above, 

special training, a�cb aa mock-up training, walk-through 

exercises, and detailwd worker briefings will be required 

for major evolutions , and those taaka which may result in 

encountering unusual or uncertain radiological envirONDenta. 

The determination for the necessity of thia additional train­

ing w!ll be made by the ALARA engineering personnel, baaed on 

the review of work procedures or task definition. The actual 

training/briefings will be conducted by technical operations 

personnel in r.onjunction with radiological control personnel. 

An example � !  thia type taak is the reactor building initial 

ent":)', for which training is tmderway. 

��e guidelines for making determination of which tasks require 

•1ditional training will be established by the Radiological 

Technical Support Branch by July 1 ,  1980. In the interim, this 

dttcrudMtion will be made in c:onsultation with the Manager 

of the RadJ :�logical Technical Support Croup. 

Action due date : July 1 ,  1980 

Individual �sponaib1e: Manager Radiological Technical Support 

3.2,5 lf1?RPVE RESPONSE TO /11$) RESOUJTicti Cf Ali)IT ElfiliNGS 

3,2,5.1 C<ERECTIYE ACTI<JiS 

1 .  The responsibility for coordination o f  audit finding responses 
I 
� baa been assigned to the Radiological Technical Support 

CroU?• A procedure describing the audit response proceaa will 

{ be formulated and implemented by March U ,  1980. Thia pro-
' ... 

cedure will include the following: 

a. All audit findings associated with Radiological Safety 

) and operations will be distributed to the individual 

� assigned corrective actions, and the Radiological 

Technical Support Croup. 
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b .  These findings will be reviewed by the Radiological 

Technical Support Group and evaluated to assess the 

overall program performance, and to identify trends 

which may indicate a decline in radiological control 

performance. These performance deficiencies may be 

further indication of generic procedural, operational, 

technical or managerial deficiencies. 

c. A commitment record , documenting the suggested corrective 

action, action due date, and the individual responsible 

for the corrective action, will be distributed to the 

aanagement individual• reapondble for the area in which 

the deficiency vas observed. 

d. Upon notification of corrective action CO!Dpletion, 

the Radiological Technical Support Group will perform 

a foll�-up inapection of the area of the deficiency, 

to determine if the corrective action performed ia 

acceptable, prior to closing out the commitment record. 

e .  A monthly status report on all open action itell8 will 

be made and pren:nted to the Manager of Radiological 

Controls. 

Although audita perforaed in radiological work areaa cuatOII­

arily eategori.ze the deficiencies a a racUological deficieo­

ciea, the. eauae of the deficiencies ana initiation of correc­

tive actions is not entirely the reaponaibillty of the Radio­

logical Control Department. Many deficiencies are an indica­

tion of poor radiological work practices. It is the 

responsibility of the Radioloaical Control Department to 

evaluate radioloaical conditione, to initiate precautionary 

measures, and to correct deficiencies, if possible. The 

responsibility of all workers and their supervisors is to 
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ensure that all work performed in a radiological work area 

is performed in accordance with the established radiologf.cal 

procedures and the concept of ALARA. 

It is the intent of this procedure to identify responsibility 

for radiological deficiencies ,  and to hold the responsible 

groups accountable for implementation and completion of 

the corrective actions. 

Action due date: Procedure for audit responses : March 15, 1980 

Responsible Individual: Radiological Technical Support Manager 

2. All previous NRC audit findings and the latest Quality 

Assurance audit (November 1979) findings are currently being 

reviewed by the Radiological Technical Support Group to 

assign responsibility for corrective action, to determine 

acceptability of intended corrective actions, and to assign 

action due dates for completion of corrective actions. Com-

3. 

mitments for corrective actiona will be assigned to the 

responsible individuals by February 15, 1980. 

Action due date: 'February 15, 1980 

Responsible Individual: Radiological Technical Support Manager 

All audit findings, other than those indicated above , will 

be re-audited by the Quality Assurance audit group. Any 

open itema will be reissued as new audit findings, and 

items which no longer apply due to changing conditions or 

operations will be closed out by the Quality Assurance audit 

group. A report, listing the current open audit items, 

will be forwarded to the Manager of Radiological Control. 

Action due date: March 1, 1980 

Reaponsible Individual: Supervisor, Quality Assurance· Audit 
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4 .  An "in house" surveillance program ia currently being devel­

oped. To identify weaknesses in radiological work practices 

in a more timely fashion and reduce the number of findings 

resulting from formal audita. It ia the intent o f  thia 

program to document all def! cienciea noted, no matter how 

apparently insignificant, and whether or not they are im­

mediately corrected, in order to monitor radiological work 

practices and to identify weaknesses in the Radiological 

Control Program. Theee deficiencies will be documented 

by any worker observing the condition. Copies of the 

deficiency reports will be distributed to the Radiological 

Technical Support Group for review and trend analysis. 

Recurring minor deficiencies in a particular area or cate­

gory may indicate a large underlying problem area which 

necessitates identification on the commitment system de­

scribed below. 

Action due date: April 15, 1980 

Reaponeible Individual: Radiological Technical Support 

Manager 

3.2.6 REVISE AND lf1'l.B£NT PROCEilJRES \filCH WIU. ENSmE SJBICT, 

VERBATIM W:PI-IAOCE, AND REVISE D£ PBOCfDlBE REVIEW f'RACIICES 
TO EXPEDITE IP.PI..OOfiATIOO OF RADIOLOGICAL CONTRa.. ffiOCEilfiES, 

3,2,6.1 COORECTIVE ACTI(ti$ 

1 .  The format for all Radiological Control aaeociated proce- · 

durea is currently being reetructured to achieve verbatia 

compliance. These procedures will be incorporated in a 

Radiological Control Procedure Manual, eeparate from the 

THI site procedures. The revieion for all radiological 

control procedure• ie eetimated to require aix month• of 

work. A priority lilt for procedure revision hal �een 
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compilad, with procedures important to the continuing work 

effort given the highest priority. Following ravision, all 

procedures will be field tested prior to formal implemen­

tation to ensure vertabim compliance is possible. Revisions 

to existing routine procedures applicable to the current 

recovery operations have been initiated. Revisions to the 

following procedures are expected to be issued, following 

fiald test�g and training in their use, by April l ,  1980 : 

a. RWP Use , 

b .  Inv11stigative Reports , 

c. ALARA Review , 

d .  Administrative Procedure , 

e .  Administrative Exposure Cuidc , ines . 

All current radiological control procedures are expected 

to be revised, as required, and implemented following field 

testa and training in their use by December 1, 1980. 

Action due date: Initial Revisions - April l, 1980; 

Radiological Control Procedure Manual -

December l, 1980 

Responsible Individual: Radiological Technical Support 

Manager 

Action sign off steps will ba added to all work procedures 

for work on major evolutions during the procedure review 

performed by ALARA engineers. lhe purpose of these sign ­

off atepa is to ensure a responsible individual verifies 

by signature that the radiological safety requirements 

hava been satisfied, prior to continuing with the work 
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evolution. This format will be uaed for the Reactor Building 

re-entry procedure. and a procedure defining this practice and 

establishing the criteria for its uae will be implemented by 

August 1 .  1980. 

Action due date: Procedure implementation - August 1, 1980 

Responsible Individual :  Radiological Technical Support 

Manager 

3. The current procedure review circuit employed at TMI-2 

prohibita the expedient implementation of procedures 

and procedure change. A revision to the 'IHI-2 Technical 

Specifications ia currently being discussed with the NRC 
to expedite the review process for radiological control 

procedures , while maintaining compliance with the review 

requirement&. 

Action due date: Pending resolution by the NRC 

Responsible Individual: THI-2 Licensing Supervisor 

3.2.7 lffROYE DE EXTERNAL PERS(U£L 00Sif£JRY PROGRAM· 
TLD systems currently available to the industry do not adequately 

respond to energetic beta radiations that may be encountered during 

expanded recovery operations . The current quality assurance program 

does not include comparisons of results obtained from outside agencies ; 

the present system of radiation exposure management does not allow the 

tracking of exposures received for specific work evolutions and 

there is insufficient technical expertise within the dosimetry group 

to permit comprehensive evaluations . 

3.2.7.1 CORRECTIVE ACTIOO$ 
1. Beta radiation associated with post accident priaary coolant 

at THl-2 presents a complication to personnel exposure .ani­

toring. At present, there is no known. c011111ercially available 

systesa in use within the industry. that posseasea the capability 

of measuring the beta radiation expos�res with the high dagree 

S-17 

, . I 1 



,.. 

,. 
( 

r .� 

i 
l 

l 
.. . 

of accuracy desired. by Met-Ed. At present, dosimetry systems 

under development and modifications to the presently-used 

Harshaw TLD system are being evaluated to determine their 

ability to more precisely measure beta exposures .  In 

addition to the accuracy factor, these systems are being 

evaluated to determine their compatab111ty with the exist­

ing reading equipment, in order to reduce the coat of 

system changeovers, if possible. All test data and cost 

study information , resulting from dosimetry system eval­

uations will be available , in time to permit a deeision on 

system selection by July 1,  1980. System implementation 

will be accomplished by December 1, 1980. 

Testa are currently being performed to determine the ability 

of existing dosimetry equipment to accurately �nitor the 

exposures received by personnel performing the initial 

Reactor Building re-entry. The results of this analysis 

and subsequent recommendations will be made by February 

15, 1980. 

Beta radiation exposure determinations , made to date for 
personnel entering high beta radiation fields , have not 

relied solely on the existing TLD system results , due to 

known inaccuracies associated with beta radiation detect­

ion. Evaluations are performed by professional Health 

Physics p�raonnel. 

Action due date: Reactor building recommendations -

February 15, 1980 

System Modification Implementation -

December 1, 1980 

Responsible Individuals: Radiological Technical Support 
I I Manager/Supervisor, Dosimetry 
. ·� 

I 

t 
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2 .  Although teChnical expertise has been available to THI-2 , 

3. 

1n the form of contracted advisors present at TMl and 

support agencies outside THI, coordination and direction 

of this expertise vas not achieved. Coordination of these 

efforts is assigned aa the responaibility of the Radiological 

TeChnical Support Group. This reaponaibility will be 

documented in the Organization and Responsibilities Cha�ter 

of the Radiological Control Procedures Manual , scheduled 

for completion by February 1980. All dose asses11menta 

for non-routine exposu.re evaluations will be reviewed by 

the Radiological Technical Support Group. 

Action due date: February 1980 

Responsible Individual : Radiological Technical Support Manager 

The current TLD Quality Assurance program is being expanded 

to include comparison with outside agencies and this program 

will be issued by April 30. 1980. 

Action due date: April 300 1980 

Responsible Individual : Supervisor, Dosimetry 

4. The current computerized exposure record system 1a designed 

to maintain accountability of personnel exposures, however, 

it does not provide a means of tracldng exposures by the 

tasks performed. A study is presently being conducted to 

determine the beat method to satisfy the above goal. By 

April 1 ,  1980, a system capable of tracking personnel ex­

posures by work groups and by major tasks will be implemen­

ted. By December 31.  1980, a system capable of tracking 

exposures by specific individual tasks will be imple��ented. 

Action due date: Exposure tracking by work group and 

major task - April 1 .  1980 

Exposure tracking by specific tasks -

December 1, 1980 
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Respondble Individual : · Supervisor, Dosimetry 

3.2. 8 llftOVE n£ I NTEBNAl.. OOSH£TRY PROOfW1 

3.2.8.1 OORRECTIVE ACTION 

1 .  Through contractor support, technical expertise has been 

available and utilized to evaluate results obtained from 

the internal exposure monitoring program. These efforts 

will be coordinated and managed by the Radiological Control 

Department reorganization described earlier in this plan. 

Action due date: Complete 

2 .  The current bioassay program is being revised to formalize 

the basis for bioaaaaya under the routine conditions , the 

follow-up assays of skin contamination or internal depos­

ition, and evaluations for Sr-90 depositions . All dose 

assessments and evaluations of internally deposited radio­

nuclides will be reviewed by the Radiological Technical 

Support Croup. 

Action due date: April 1, 1980 

Responsible Individual: Supervisor, Dosimetry 

3.2.9 lfGRADE 1lE BADIATI(J� PRQJECIIQN INSIRlf1ENTATIQN PROGRAM 

3.2.9.1 CORRECTIVE ACTION 

1. All instrumentation selection, installation, calibration 

and maintenance currently performed by contractor tech­

nicians will be coordinated and managed by the Radiological 

Control Department organization aa identified earlier in 

thia plan. 

Action due date: Complete 

5-20 



r 
: 

r ! 
r 
r 
r \ 

I 
l 

L 
L 
l 
\, 

t 
{ 
l 

2. Instrumentation evaluation and subsequent selection is 

continuing at 'IMI Unit 2 .  to ensure that the aost accurate 

and reliable instrumentation available 1a employed in 

the Radiological Control Program. AlJ advances are made 

in instrumentation. or as the current instrumentation 

proves to be inadequate for conditions encountered. 

the search for. evaluation of, and subsequent selection 

of the moat reliable instrumentation available to the 

industry will be made. There are currently two areas 

in Which the current instrumentation used at THI-2 

proves to be less than desirable : high level energetic 

beta fields associated with undiluted post-accident primary 

coolant, and radiation measurements taken within the 

Kr-85 environment of the Reactor Building. 

The search for a beta instrument capable of accurately 

measuring the beta fields associated with the post-acci­

dent primary coolant. is a difficult task complicated by 

the fact that accurate measurement of beta radiation has 

been neglected in the field of Health Physics. The 

Department of Energy and its contractors at the Idaho 

National Engineering Laboratory have been focusing on 

�his problem for 2 to 3 years, and consequently have 

made significant steps towards improving the capability 

to monitor for, and to calibrate instruments for beta 

radiation. The Radiological Technical Support GToup sent 

an instrumentation team to the Idaho National Engineering 

Laboratory during January. with newly-developed high-range 

and existing beta instruments. to perform calibration 

and comparative performance testa. The information ob­

tained will be used to make a selection of the 1110st 

suitable instrument for measuring beta radiation fields. 

The second condition. in Which the currently-ua�d instrumen­

tation proves to be ineffective, is radiation measurements 
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performed within the Kr-85 environment contained in the 

Reactor Building as a result of the post-accident 

conditions . The Kr-85 apparently migrates through the 

instrumentation sealant materials. producing unreliable 

measurements. A search is currently being conducted by 

the Radiological Technical Support Group for instrumen­

tation or sealant systems capable of producing reliable 

measurements under the conditions described. 

Instrumentation selection for the Reactor Building re-entry 

program will be made, following resolution of the above­

indicated problem areas. prior to March 1, 1980. 

Action due date: Reactor Building Entry Instrumentation -

March 1. 1980 

Responsible Individual : Radiological Technical Support 

Manager 

3. The Radiological Technical Support Branch is currently 

preparing a Quality Assurance Program for instrument cal­

ibration. This program is considered necessary to ensure 

that all portable instruments used at THI-2 are properly 

calibrated. This program will cover calibration proce­

dures performed at TMI and at off-site facilities . 

4 .  

Action due date: July 1 .  1980 

Responsible Individual : Radiological Technical Support 

Manager 

The THI instrument maintenance and calibration facility 

baa been upgraded, and is considered adequate to meet 

our current needs . The Radiological Technical Support 

Group has presented design criteria to Bechtel Corporation. 

for design and construction of a new facility. This facility 

should be operational prior to expanding decontamination 

activities into the Reactor Building. 
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Action due date: December 31, 1980 

Responsible Individual: Supervisor, Radiological Support 

Services 

5. Rapid and accurate asuessment of radiation and contamina­

tion levels in !HI-2 areas is essential to the Radio­

logical Control Program. The present counting facilities 

for air activity and s urface contamination levels are in­

adequate. There is a need for improved contamination 

analysis, isotopic analysis, and low energy beta analysis 

capabilities. Recommendations are being prepared by the 

Radiological Tec:bnical Support Group to upgrade the 

existing Health Physics Counting Laboratory. 

Action due date: Rec0111111elldation.s - February 15, 1980 

Implementation - June 1, 1980 

Responsible Individual: Radiological Technical Support 

Manager 

6. In the past, area air quality geasurements were performed 

vith air sampling equipment installed in the filtered 

ventilation system. Although these units are still in 

use, area lDOnitoring equipment has been installed through -

out the TMI-2 auxillary and fuel handling buildings. This 

equipment is used to constantly lDODitor the airborne 

activity levels in the general vork spaces and is placed 

in specific vork areas for operations Which have a potential 

for generation of airborne activity. 

Action due date: Complete 

7. Previous portable air sampling practices for operations 

in radiological vork areas vere considered to be in­

adequate. Portable 4ir sampling frequencies have been 

increaaed. Portable air samples are taken at the start, 
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during, and after work activities which are identified 

as having potential for generating airborne contamination. 

Action due date: Complete 

8 .  Radioiodine sampling and analysis performed prior t o  the 

accident at TMI Unit 2 was considered inadequate. llllllledi-

ately following the accident, TMI-2' s  capabilities to mon­

itor for radioiodine increased to an acceptable level. 

Although TMI-2 has maintained the capability of sampling 

and analyzing radioiodine& ,  this practice is not performed 

routinely at present because radioiodine& are no longer 

limiting factors for recovery operations. 

Action due date: Complete 

9 .  Survey frequencies followed under pre-accident conditions 

at THI were considered to be inadequate. Survey frequencies 

increased during post-accident conditiona. A new schedule 

for survey frequencies has been drafted in procedural format 

and is expected to be implemented by February l, 1980. 

Action due date: February 1, 1980 

Responsible Individual: Supervisor, Radiological Field 

Operations 

3,2,10 UfRQYE JMI-2 RADHWJ]VE MATERIAL· SHJPfJN3 AND !ABfliNG 

PROCEILRE. 

1 .  Al l  procedures associated with the packaging, handling, 

shipping, and receipt of �ddio• ctive material at THI-2 

have been revised. In additicn, the position of Radio­

active Material Coordinator baa been created and filled. 

The responsibility of thJ� position is to ensure all 

shipments to or from TYJ-2 are in accordance with the 

regulatory agency' s  ·requirements. 
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Action due date: Complete 

2 .  Curie estimates performed on shipments o f  radioactive 

material during the pre-accident conditions vere not 

consistent. All curie estimates performed since the 

accident have been coordinated by the Radioactive Material 

Coordinator, vith the assistance of the Radiological Engi­

neers currently assigned to Radiological Technical 

S•Jpport Group. The Radiological Technical Support Group 

is currently preparing guidelines for the performance 

of curie estimates by radiological control technicians for 

c01111110nly-used containers (l.e. LSA boxes, SS gal. drums) , 

and the requirement to consult the Radiological Technical 

Support Group for other containers. 

Action due date: April 1, 1980 

Responsible Indivi�ual: Radiological Technical Support 

Manager 

3,2.11 llftOYE DEWfi/t11NATION f?BOCEIXBES Em EQUIMNT Atll J'(XJ..S, 

3.2.ll.l CCERECflVE ACTICtiS 

During pre-accident condition. at TKI-2, decontamination operations 

vere performed by the already overburdened radiological control 

personnel. This practice -resulted in a backlog of vorlt in the 

decontamination areas. This backlog resulted in toola and equip­

ment being disposed of as vaste, and in personnel performing 

their ovn decontamination operations. The decontamination 

operation ia nov being performed by a separate dec:ontamination 

group ,  reporting to ope�ationa . No item ia decontaminated unless 

it is tagged vith the name and extenaion nuaber of the individual 

to be contacted after decontamination. All items are surveyed 

for release by Radiological Control Technicians . 

Action due date: COmplete 
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3. It ia the reaponaibility of all Het-Ed/CPU and contractor 

aupervision to ensure that radiation expoaures received by 

individuals reporting to them are aa low as reasonably 

achievable. The reports, baaed on the computer retu� 

deacribed above and issued by the Radiological Technical 

Support group , should be used as an aid in t�acking personnel 

exposures and identifying operations which may need ALARA 

engineering reviews to reduce eAPoaurea at THI-2. 

3.2.13 RAOIWXiiCAL C0NJBa.. P80CiW1 EHUUARilAII<Ji 
In order to achieve a atrong Radiological Control Program, personnel 

must be made accountable for the actions they take. They muat under­

atand their responsibilities and expectations in achieving a sound 

radiological control program. Upper management ,  aa indicated earli­

er in this plan, is committed to achieve a strong Radiological 

Control Program. The following corrective actiona are being im­

plemented to ensure that everyone at THI understands their responsi­

bilities to this coaaent. 

3.2.13.1 COORECIIVE ACTJ<J§ 

1. As indicated earlier in thia plan, reaponaibility for 

corrective actions , performed to satisfy audit findings , 

will be delegated to auperviaing personnel reaponaible 

for the area or operations in which the deficiency occurred. 

Action due date: Continuing 

Responsible Individual :  Radiological Technical Support 

Manager 

2 .  Action itema will b e  inserted i n  operational work procedures, 

to ensure proper attention is given to radiological conaid­

erationa , prior to the performance of work steps. These 

action item. ahall be aigned off by peraonnel reaponaible 

for, and cognizant of the work evolution, verifying the 

conditione have been satiafied prior to initiating the work 

atep. 
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Action due date: August 1, 1980 

tlesponaible Individual: Radiological Technical 

Support Manager 

3.  Critiques vill b e  conducted for unusual radiological occur­

rences, u defined by guidelines prepared by the Radiological 

Technical Support Croup. The purpose of these critiques is to 

identify the cause and to determine corrective actions to pre­

vent reccurrence • including disciplinary action if deemed 

necessary, A procedure presenting the guidelines and criteria 

for conducting a critique vill be prepared by the Radiological 

Technical Support Croup and incorporated in the Radiological 

Control Procedure Manual by December 1, 1980. 

Action due date: December 1, 1980 

Responsible Individual : Radiological Technical Support 

Manager 
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4.0 ffllENI)IX B -fWWOOfT PLNi SQFDIF 
4,1 PLRPOSE AND SlttWr{ 
The following compendium describes the management plan 

corrective actions for improvements in the THI-2 Radiological 

Control Program. Target dates for completion of the identified 

corrective actions are presented in the form of a bar chart, 

Figure 5-1. Proposed starting dates for major recovery activities , 

are included on the bar chart to preaenc a comparative viev 

of the program implementations, with the start of the major 

recovery actions. It should be nJted that all programs are 

scheduled for completion prior to starting the Reactor Building 

decontamination operations. It is not considered necessary to 

complete all of the corrective actions identified in the 

management plan prior to the Reactor Building re-entry. This 

major recovery task has received a significant amount of man­

agerial and technical attention since the start of the program. 

Radiological engineering (ALARA) has been following the 

procedure vritinp , and assisting in overvieving performance 

of special teats and evaluations, to analyze exposures, 

protective clothing, respiratory protection equipment, dos-

imetry equipment, and expected environment and radiological 

conditions for the personnel making the initial re-entry. 

All re-entry tea��a members have undergone intensive medical 

examinations and special intensive training on equipment 

usage, operations to be performed, and the radiological condi­

tions, requirements, and limits associated with the re-entry. 

Team members will also undergo intensive physical fitness 

training and practical factor trainiag, utiliziag the equip-

ment selected for re-entry. The radiological control per-

sonnel selected for providing coverage during the re-entry , 

vill receive special training prior to petforming the re-entry. 
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5.0 NfBIDIX C - mmiX lflATit(] rm Nil tR: PWIT EINDIOOS WITH 
MmJfl[ PlR! 

5,1 PLWQSE AND Sltt1AR'f 
This appendix presents a matrix which illustrates hov the cor­

rective actionc stated tn this management plan address the NUS 

Corporation and the NRC Special Panel audit findings. The NUS 

Corporation audit findings are addressed in Table 5-l, and the 

NRC Special Panel findings are addressed in Table 5-2. The 

corrective actions listed adjacent to each major finding relate 

to the numbering system used to identify each objective presen­

ted in this management plan (Appendix A) , 
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TAIU 5•1, IIVS AUDIT nlllltiiCS 

1 .  oraanSuttOil 

A. S.parate hulth phyaica froe cheahtry 
a roup 

1. Aut� e eeawer to ra..,aate pack· 
aataa 

C. •-• ra..,..ta foaetloea froe health 
phyatca 

D. ...., ... dacontaii1Mti011 fUDctl- froe health pbyatca 

z. aa.o.e IIIP f111na froe baa1th pbyalca 

r. Aulan �aU.try reapot�ailiUitiN to 
fill nalyat 

c. AuUlary O,.raton ahouU DOt Ita ••• 
aa B.P, Tachnlcla��a 

2. Health Phyllca CrediUUtr 

A. ludequata teduliciu traiaia& 

1. Dec1alona ...Sa lor health phyaSca tech• 
eSdua are Oftrr1Uea 

3. c:o-tcatiot�a 

3.2.2.1-1. 

3.2.1D.l-1. 

3.2.2.1-1. 

3.2.2.1•1. 

3.2.2.1•1. 

3.2.2.1-1. 

3.2.2.1-2. 

3.2.4.1•1. 

3.2.1.1•5, 

A. Operat1011a perfor.4 without health 
phyatca aotificatloe 

3.2.1.1-3. ,-4 . :  3.2.6.1-1.,-2 

1. lnforutioe aot loelfta paue4 <101111 to 
Teclulictana 

c. Tecbolcs- not notified of procedure 
chana•• 

D. Procetluru are not referred to durlna 
perfonoaoce of Vlllrlt 

4. Penonnel Doa1Mtry 

3.2.l.l•S.: 3.2.4.1-1. 

3.2.1.1-s.: 3.2.&.1-t. 

3.2.6,1-1 . ,  -2. 

A. TU> caUllratl011 4lacrepaec1.. 3.2. 7,1-3. 

1. t��proper rnlew of pereomel <loal.Jwtry 3.2.2.1•1.; 3.2.7.1-4. 
recorde • 

c. TU>'a ahould l>e p.-oc .. a..s loy •- tad!• 3.2.2.1•1. 
nldan 

S� ladioloaSca1 Surn1111111Ca 

A. COiltS,_ua alr1>o'l"'le radtoacthlty 3.2.9 ,1·6. 
-leorsna froa Wi>tUatton plan-

•· Schadulea for portalll• air ...,una 3.2.9.1•7, 
ahould be rHnluatetl 

c. 11o proar• for radtolodSM aa11pl1na ).2.9.1-1. 

D. U.e ponabla CAH'a for -itoriaa ),2.9,1-6. 
a pact Uc Vlllrk anaa 

1. Schadulea for radlat1011 aed con• 3.2.9.1-9. 
taalMClom ahculd l>e rHvaluata4 

6, Tool en4 f4uiPMnt Control 

A. ladivUuala ,.rron their """ decoa- 3.2.11,) teaiUUOil 
1. tlony u .. left for dacontaa!Mtlooo are 3.2.11.1 

<liapeo�ed of •• aoU4 redloecth• ., .. c. 

7, ladSoactbe SMpeeet 

A. lllproper pecuaSIII 3.2.10.1•1. 

J, lncot�elat911t curta coetent aatt.Mru 3.2.10.1-2. 
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TABLE 5-2. NRC SPECIAL PANEL FINDINGS 

MANAGEMENT P'I.AN 
AUDI'I FINDINGS/RECOMMENDATIONS CORRECTIVE ACTION PARAGRAPH 

1. Management Deficiencies 

A. Management commitment in support of 

Radiation Safety Program 3.2. 1 . 1  • 3.2. 1 . 2  

B. 0r8anizational structure 3 . 2 . 1 . 2  • 3.2 .2 .1  

c. Technical depth of Radiation Safety 
3.2 . 3. 1-1. 

program 

D. Training 3.2. 4 . 1-1. • -2. • -3. 

E. Resolution of audit findings 3.2.5. 1-1. • -2. • -3 • -4. 

F. Preparation and implementation of 3.2.6. 1-1. • -2. • -3 • 
procedures 

2. Technical Deficiencies 

A. External personnel dosimetry 3.2 . 7.1-1. • -2. l -3 • • -4. 

B. Internal dosimetry 3.2.8.1-1 • • -2. 

c. Instrument program 3.2.9.1-l. • -2 • • -3. • -4 • -s. 
D. Radiation control 3.2. 12.1-l. • -2. • -3. 
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6. 0 !WOO IX D - ClR£NT PffGfSS !HATED 10 TIE WWffi'OO Pl/fi, 

6,1 MfOSE AND sut1AR'f 
Thu appendix aur111adzes action inituted, in progress, or caa­

pleted since the laat progress report vas iaaued. This appendix 

vill primarily address the open action itesu coauaitted for COII­

pletion by April, 1980, and vill be presented iD the chronological 

and alpha-numeric sequence used in the Management Plan (Appendix A) • 

6,2 CQBRECTIVE ACTI!Jf STAJUS FOR C(Jf11'MNTS IlE !Jf APRIL 1. J.gl) 
1 .  Action Item 3 . 2. 1 . 1 . 3 :  The Radiation Protection Plan for 

TM! Unit 2 u stUl avaitiog NKC approval. Thia plan is 

expected to be usued tvo veeka after receipt of N1tC 
approval. 

2 .  Action Item 3 . 2 . 5. 1 . 1 :  This procedure vas submitted to 

the reviw and approval cycle by the coallllitted date of 

April 1 ,  1980. Thu procedure ia expected to be illlpleme­

ted folloving final approval. 

3 .  Action Item 3 . 2 .5. 1 . 1 :  A list of the open audit findings 

vas received by the Radiological Technical Support Croup. 

Assignments for corrective action and action due datu 

have been assigned to all of these items. This action is 

complete. 

4 .  Action Item 3 . 2 . 6. 1 .1: The ccadtted corre.ctlve action vu 

to c0111plete revision ('1ft five procedures prior to April 1, 1980, 

and to completelf revise the remainin& Radiological Control 

Procedures by December 1, 1980. The atatua of the initial 

five procedures ia aa follova : 

a. llWP Uae Procedure : Thl.a procedure completed the 'teViev 
cycle and all c�ta vere incorporated by the coasit­

ted date of April 1, 1980. This procedure vill be im­
plemented following final approval. 
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b .  Investigative Report Procedure :  This procedure com­

pleted the "in-houae" review cycle and waa submitted 

to the NRC on Karch 27, 1980. This proce •ure is ex­

pected to be implemented within two weeks following 

the NRC review. · 

c.  /J..JJI..A Review Procedure: This procedure will be sub­

mitted to the review and approval cycle by April 30, 1980. 

d. Administrative Procedure: This procedure baa been 

submitted to the ''in-houae" review cycle; all c0111111ents 

generated were incorporated by the committed date of 

April 1, 1980. This procedure will be implemented fol­

lowing final approval. 

e. Administrative Expoeure Cuidelinea : Tbi.f; procedure 

was o;ubmitted to the "in-houae" review cycle; all com­
ments generated were incorporated by April 1 ,  1980. 

This procedure wUl be implemented follawioa final 

approval. 

S .  Action Item 3 . 2 . 7 . 1 . 1 :  The committed action was t o  ulte 

recommendations on personnel dosimetry for use during the 

reactor building re-entry prior to February 15,  1980 , and 

perform system modification by December 1 ,  1980 • . A 

report , describing the results of teat performed in the 

containment building through penetration number 626 using 

Harshaw TLD ' s ,  self-reading pocket dosimeters and film 

badges , was issued prior to January 15, 1980. This re­

port also made preliminary recommendations on TLD usage 

for the reactor buildine re-entry progrAM. A letter, 

describing the specific dosimetry equipment and its 

placement , was iuued on Karch 7,  1980. The format de­

scribed by this letter was issued during �he dress re­

hearsals of the reactor building re-entry. 

6. 
·
Action Item 3 . 2 . 7 . 1 . 2 :  The orga�tl�tion and responsibilities 

chapter of the Radiological Control Procedures Manual was 

reviewed by PORC on March 6, 198� , and ia cur�ently a�aiting 

approval. 
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7. Action Item: 3 . 2 . 7 . 1.4:  The computer system uaed for 

personnel dosimetry ia currently undergoing a major 

eonvera1.on from a dati!; bank system to an on Une re­

trieval ayatem. Thi� ayatea vill allow immedikte input 

and retrieval of dodMtry information via inatalled 

CRT's. Due to this ayne• change • program IIIOcUticationa 

to the existing ayatem are behind ach�qule7 bv ,�ver, the 

comMitment eatabliahed in the Kanag�nt Plan Is expected 

to be acbil'V«!d on achedula. 

8. ACtion Item 3 . 2 . 8 . 1 . 2 :  The �iouaay prograa proeedun 1a 

currently bdng ·vrttten. The draft ca��.pletlon date for 

tbia proce!dur.-e has aUpped to April 30, 1980 , with iaplneD• 

tation expecud vltbin 30 daya of submittal to the re-view 

and approval cycle. 

9 .  Action 3.2.9 . 1 , 2 :  The tHting o f  1natr\Dtmtat1on within the 

10. 

11. 

12.  

nactor building ataoaphere . vaa dela;ed unit nc approval 

of the operating procedure• for the conductance of tuta , 

ualng the ll626 penetration glove box. The inatruaentation 
testa vere pufol"!!ed during the veelr. endina Much a .  1980. 

Action ltn 3 . 2 . 9 . 1 . 5 :  bc�atiou for cCMStiftl facility 

improWt��enta have been aubal tted, and ue eurretl>: kina 
reviewed by t.be Manaa.-r of R.adiolosleal Tec:hnical Support . 

prior to initiation of purchau uquV.lt iona . 

A.et:ion ltea 3 . 2 . 9 . 1 . 9 :  A ...o vu l . .  ued in JaftWlry . ..  r:ab­
lbb1ng tbe aurvey fr�ue.ac:y •ched\Jle �rrent ly in u.e. A 

aurvay procdura wu subaitt.t for review and appr0"11al by 

the cCMi!tted date of April 1 .  1980 • .  11lta .PTot'•dur. will 

be 1"lfflmente.d follc:Ning flnal approv-al. 

Action ttea 3.2. 10. 1 . 2 :  GoldellnQ for the JHirtonllllftce of 

cude estiuUQM were pr..-ote4 to Pate in the f·ora 6! a 

. .,r.,ee®ta c:Jmta• re.qvut on hll�-ry l'i. ueo. � of tbia 

nate , POJtC h"f 3ot revl...S thia PTCI(:.edo'Jt�. thia t""":'f)Cit&rta 
chanJ«• b eJqJeete4 to tie tapl�ud by iwJ l .,  1�� aa 
aehed.ulN. 
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6.3 CXB£IIVE ACTI(Jf SIAl' '  FOR <XItUMNTS DlE IlJUN3 D£ 
SECX!ID QUlUUE8 JCfll 

· _ 1. k tion 1 ta 3 .  2 .  2 .  1 .  2 :  The c:OIIId t ted action u to coat­

plete radiological c:ootrola training for all current 

radiological control technicia� and foremen. The 

claano011 phase o� this training proaua, which includu 

a vdtten eU���in.ation, wu coapleted for All of the c:om­

aitted technicians ed fore•n u of March 14, 1980. !y 

the co.aitment date of June 30, 1980. the �--tiling phasu 

of the qualification program will be complete�. 

2 .  Action Ita 3 . 2 . 4 . 1 . 1 :  The c:OIIIIIdtted ac:rion for tbia itea 

vu the latM as the action required for ltn No. 2a above. 

3. Action ltea 3 . 2 .4 . 1 . 2 :  The procedure Cor radioloaic:al 

control training for all personnel employed at TKI-2 hu 
bun prepared by the Supervisor of Racliologlc.al Control 

Trainins, reviewed within the Radiological Control Depart­

Mnt. and returned' with ca.enta 'Which are �urrently 

being resolved . Th.b procedure u expected to be uaued 

before the c�tcaent date of May 1 ,  1980. 

4 .  Action 1tea 3 . 2  • .S. l . 4 :  A procedure deser1b1D& t he  "in 
bou.e" aurvdl�e proar- hu been prep•f'!td. aubaitted 

to POtte. aDd returned With ea.aenu vhkb are eurreatly 

being r .. olved. 'l'hi.a proeedun vi�t h-e r-.u"battted f<JT 

final revt- 1Al4 approvd by the ·Ap ril 1=5. 19&� . c:OIBI!dt­

aent. date. 

5.  Action It• 3 . 2 . 7 . 1  • .3 �  The QA prot;r• for t he  Tt.D ayat• 

t• eurrently \«1nc pr�paYe4 by the J.AdSoloJieal Technical 

�pwt Group. Tbia ttro�•clun will u •ulnlltted for n­

vlw ad appl"'onl by lbc ��tt:� date of April 30. 1910. 
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1. Action Item 3.2 . 3 . 1 . 1 :  The reeruitioa program to place 

highly skilled managerial , professional and technical 

personnel within the THI-2 Radioloaical Control Department 

ia a current and continuing activity. To date , there are 

24 individuals vith college dearees, and 3 1nd1viduala vith 

Health Physics certifications in the Radiological Control 

Program. 

2 .  

In addition, three technician foremen, two training instructors , 

one tr�tning administrator, one training supervisor, two 

engineering auperviaors , four enaineers, one dosimetry 

supervisor, one support aervices supervisor, three radi� 

logical control technicians, and all but Qne management level 

poaitiona have been filled. 

Action l�n 3.2.6. 1 . 2 :  Action aian off steps have been 

added to the Reactor Building air lock and initial entry 

procedur"• •  to enaure precaut i.ona and requirements have 

bee!l satisfied prior to continuing with the action. The 

procedure for !Hl-2 vide � has not been developed •• of 

this date. The coUIIIitment -:fate f01r thb action 18 August .i, 1980. 

3. Action Item 3.2.6. 1 . 3 :  A revision to the nu-2 technical 

speci!ications, vhieb would provide appropriate and timely 

reviev and approval for radioloaical control procedures ,  

has been aubldned to the t."RC ,  and ia currently .vait1ng 

approval. 

4. Action ltn 3.2.9. 1.3:  Tbe Radiological lachnical 

Support &f'Qul) 1a dev.lopina • QA prorr•• for inatrument 

calihntion. Tb.b proJr&m ia expe--ted to ba impltllllltrtted 

by th.l co.it.nt date o£ July l, 1980 • 

.S. Action lte• 3.2.9 . 1 .4:  The TMI inat ru��Cnt ul1brat101l 

and •lntenanc:a facUlty h .. been upgraded u indicated 
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in t-he Management Plan; conatruction of a new facility 18 no 

longer necesaary, aince the facility preuntly in uu i� con­

sidered to be adequate for the pTueist :and the ia.ediate futuu. 

6. Action Item 3 . 2 . 13. 1 . 3 :  Critiq�• for unusual Tadiological 

occUTrencu are currently being condu.cted vith the KanageT 

of Radiological Control, the individual (•) involved and 

their supervt.ion, as a miniaual, to deteraine the eauae and 

to initiate corrective actions. 7he procedure formalizing 

this practice haa not been developed , however, 1.t ia 

�xpected t!' be iaplemented on schedule . 
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1.0 S(lff 

�CTICN 6 

�CIAL PmJECTS 

Special Projects is responsible for accomplishing a cleanup of 

the Reactor Building atmosphere and for conducting the initial 

entries into the Reactor Building. To support these activities , 

Special Projects conducts Reactor Building air samples and 

measurements and experiments designed to measure radiation and 

contamination levels in the Reactor Building. 

Special Projects• tasks and taak objectives are: 

1. Hydrogen control system modifications - make changes 

to the Reactor Building hydrogen control system to 

allow uae of this system for purging the Reactor Building. 

2. Ante-Room modifications - make changes to the ante-room 

area around Reactor Building personnel airlock number 2 

to all uae of this area for the initial Reactor Building 

entries. 

3. Airborne activity samples - determine the particulate, 

gaaeoua and iodine activity levels of the Reactor Building 

atmosphere. 

4 .  Gamma radiation readings through the equipment batch -

detendne the isotopic identity and magnitude of plate­

out on the 305' elevation. 

S.  C... radiation readings through the inner flange of 

penetration 1605 (approxiutely 2 feet above the auap 

water level , near the basaent of the Jleaetor BuUcling) -

detcraine aump level and apeeific activity of the eon­
t.aunation in the aump. 
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6. Sump water aample from penetration R40l (approximately 

2 feet above the sump water level) - perfona an activity 

analyaia of the water. 

7 .  Ga�CA radiation readings through the inner metal flange 

of penetration R626 (at the 347' elevation approx:ilutely 

11 feet above the Reactor Building operating floor) -

determine general area radiation levels and determine 

the iaotopic: identity and magnitude of plateout on the 

347' elevation operating floor. 

8 .  Radiation mapping of the nUII!ber 2 peraonnel airlock -

determine airborne activity level and radiation read­

ing inaide the airlock. 

9 .  An&lyaia o f  the hydrogen reeOIIbiner inlet apool piece -

deteraine what plateout exiata on the apool piece aa a 

result of the aeveral daya of flow through the hydrogen 

reCOIIIbiner which occurred within the firat 110nth after 

the accident . 

10. Remote TV camera and radiation survey� through penettation 

R626 - obtain an initial visual aase .. ment of the damage 

that may have been done by the acc:i.dent and obtain the 

first � radiation meuureMnt readings inai�e the 

building. 

11.  Airlock entry - obtain better inforution on the 30S' 

elevation radiation levels and the 305' elevation plate-

out aource. 

2.0 <mm ICTIVITIES 

2.1 tMBJGEN CXJflRQ.. SVSIB1 stfiP(JU 
All IIOdificationa of the hydrogen control .-yatn required to support 

Re.actot' Suildina pvr-ge were c:a.pleted em March lS. Final ayatu 

toting beaan on Mat-ch 3 1 .  All. initial operator ttainina to aupport 

the luetol' Building purge v .. c.011pleted on March 4 .  Final train­

ing can only be e�leted vheo J,.'RC apyrOVIll of the purae proedure 

b obtaind . 
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2.2 REICI'W BUILDIOO ENTRY suppoRr 
All modifications to the ante-room area in support of Reactor 
Building entry were completed on March 20. Final estimates of 
dose rates expected in the Reactor Building have been calcu­
lated and are shown in Tables 6-1 and 6-2. Training of the 
initial entry crew and testing of equipment to be used during 
the initial entry were completed on March 20. This training 
included drf run/rehearsal of the entry in the TMI Unit 1 

Reactor Building. All equipment tested satisfactorily. A 

request for permission to enter the Reactor Building was sub­
mitted to the NRC on March 17. 

2.3 REACJ'OO Jl)ILDJN6 PERS<U£1. AIRLOCK RADIATIOO smyEy 
Entry into and survey of the Reactor Building personnel airlock 
number 2 vas completed on March 14. Prior to airlock entry, 
airborne activity was 3 x l0-3u Ci/ml krypton 85 and 2 x l0-9u 
Ci/ml particulate. This ae�ivity was purged into the plant 
ventilation system. The maximum surface contamination level 
found in the airlock was 460 dpm/100 em2• General area radiation 
levels at the inner door of the airlock were 40 mR/hr. calcu­
lations of general area dose rate (baaed on inner airlock door 
readings) on the 305' elevation of the Reactor Building, and 
final analysis of the Ce(Li) scan of the inner door have not 
yet been completed. 

2.4 RADIATIOO INSlRli£NT At«> bfARit«i APPAREL sruuEs 
Experiments were conducted in penetration R626 to determine the 
response of various gamma and beta/gamma survey instruments in 
a krypton atmosphere. Ba.ed on these experiments, the instru­
ments to be used by the Reactor Building entry team are a tele­
tector (gamma detection) an4 an Ro-7 (beta detection) . 
Experiments were also conducted to det�rmine the rate of krypton 
diffusion through a Viking dry suit (to be worn durtng initial 
Reactor Building entry) . The experiment showed that less than 
10% diffusion can be expected during the twenty minute entry 
into the Reactor Suild1ng. 

6-3 
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TABLE 6- WHOLE BODY DOSE RJ .TES (a) 
LOCATION WITHOtrr PURGE OF WITB PURGE OF 

REACTOR BUILDING REACTOR BUILDING (RADJHR_}_ 1RAD/HR) 
305' ELEVATION 

- Krypton 0.900 --

- Plateout 0.2 0.2 

- Sump Water 1 . 500 1 . 5  

TOTAL 2 . 6  1.7  

347'  ELEVATION 

- Krypton 1 . 2  -
- Plateout 0.4 0.4 

TOTAL 1.6 0.4 

STAIR NUMBERS 1 and 2 

- Krypton 1 . 15 -
- Plateout 0 . 2  0 . 2  

- Sump Water 9.0 9.0 

TOTAL 10.35 9 . 2  

AlllLOCJC (DURING ENTRY) 

- Krypton 0.941 0 

joo'E•ltOOM (DUlliNG EXIT) 

- �ton 0. 101 0 

(a) General Ar� Only- Doee not Include Hot Spota 
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TABLE 6-2 BETA SKIN DOSE JlATES (a) 
WITHOUT PURGE OF WITH PUl\GE OF 

LOCATION �'I ��ILDING �crOR BUILDING ( RAD HR RAD/HR) 

305' ELEVATION 

- Krypton 9 . 0  0 

- Plateout 1.0 1
·
. 0  

TOTAL 10.0 1 . 0  I · 

347' ELEVATION 

- Krypton 9 . 0  0 

1.; 
- Plateout 1 . 5  1 . 5  

TOTAL 10.5 1 . 5  

STAIR NUMBERS 1 and 2 

- Krypton 9.0 0 

- Plateout 1.0 1.0 

TOTAL 10.0 1 . 0  

(a) General Area Only• Dou Not Include Hot SpoU 

.. 

6-5 
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1.0 SCCff: 

The stated objective of the Envi�oDJDent I��q�act Aaaeament Croup 

is to establiah and maintain environmental surveillance p�og�ams 

c�adiological and nonradiological) necessary to minimize effects 

on the general population and the envi�onment due to no:-2 recovery 

activities. Specifically, the f�lloving p�ograu apply: 

1 .  Det�e p�ocedures and technical specifications 

necessary to monitor and uintain effluent concent�ations 

as low as p�acticable in acco�dance vith existing �eg­

ulations. 

2 .  Identify and manito� c�itical radionuclides and their 

potential pathways to the population. 

3. Repo�t results of enviroDJDental surveUlanee in accot'dance 

vith technical specifications , federal and state regulations 

and permits and company agt'eementa . 

4 .  Review, follow and upgrade the existing surve111ance prograu. 

s. Specify radioactivity source terma. 

6. Coordinate tnVi�Otllllental surveillance activities. 

2.0 amNT tcriVITIES 

2,1 EffllRCIKNIAL It1'ACT SIAID'Bfl'S 

2.1.1 SVSI91 BfYIEWS 

7-1 
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Engineering system& designed for IHI-2 recovery operation, that 
warrant assessment of potential off-site impacts, were reviewed 
and commented on as needed. The review process is intended to 
assure system compliance with unit Technical Specification as 
well as regulatory statutes, with a stated overall purpose of 
protecting the health and safety of the general public. 

During this period environmental reviews were prepared for the 
following recovery aystema: 

Submerged Demineralization System 
(SDS) 

Interim Waste Storage Facility 

Evaporator Crystallizer System 

Process Water Storage Tanks 

Groundwater Hl;lnitoring 

2.2 eNIRCtf:efl"AA., f:WITCJUNG ffiCXiRAlo§ 

PRIMARY AREAS OF REVIEW 

Nonradiological environmental 
impacts Off -site dose calculations. 

Potential off-site radiation dose 
levels. 

Nonradiological environmental impact� 
Potential off-site radiation dose 
levels, 

Potential off-site radiation levels. 

Groundwater radionuclide content. 

Radiation environmental monitoring programs were upgraded and expanded 
to insure adequate off-site radiation detection capabilities in reaponse 
to TMI-2 recovery operations. 

Several environmental programs were upgraded in response to recovery 
operation. The environmental Thel"'III Luminescent Doaimetry (TLD) 
program was expanded to include aevanty-three (73) sites, from the 
original twenty (20) , along with infield placement of new TLD 
monitors with an expanded detection capab111ty for p radiation. 

7-2 
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The entire envirODJDental TLD program was upgraded with the acquidtion 

of on-site readout and dlta processing. In addition to the expanded 

TLD programs, monitoring equipment baa been obtained to perait 

direct sampling of air, in both a cootinuoua and grab mode, and 

direct readout of radiation levels in the field. 

The need for increased environmental IIIODitoring with respect to TMI-2 

recovery operation was greatly enhanced by the acquisition of a mobile 

11100itoring van. The van b being equipped with instrU�Dentation for 

infield monitoring and umpling. 

A groundwater monitoring program baa been initiated around THI-2 

containment with an established sampling regime to be followed throughout 

the recovery phase. 

2.3 SlttWfl <J= Accctfl.ISltENIS 
The overall effort expend�d during this period was directed toward 

improving, upgrading, and providing input for environmental monitoring 

prognms . Equipment acquisitions were directed toward increasing 

the on-site capabilities for environmental radiation .anitoring during 

and after TMI-2 recovery. Inputs into recovery system design vera 

made to insure the health and safety of the general public and compliance 

with radiological technical epecificationa and regulatory atatutea. 

7-3 
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1.0 saJf: 

�CTIOO 8 

Pm.JECT Cf£PATI£m 

The scope of vork for the Project Operations organization includes 

all activities carried out by Bechtel Paver Corporation. Included 

is engineering design, procurement , construction, cooatruction 

management and associated support activities required for contain­

ment decontamination,. defueling, plant reconatruction, and the 

associated systema and facilities required to support these act­

ivities. Project Operatiooa ' tasks include such activities as 

preparation of drawings and specifications , various engineering 

planning studies, prepara�ion of coat and schedule eetimates, 

purchasing and contr,..:.dng for equipment and services required 

to support na-2 recovery, management of construction and decon­

tamination and other technical publications, and assistance in 

the acquisition and analysis of radiochemical data regarding 

the status of THI-2. 

2.0 amNT ACTIVITIES 

Estimates of gamma and beta dose rates for use by re-entry teams 

have been completed and drawings depicting isodose profiles have 

been prepared for use by the initial entry teama. 

A baseline engineering package for an interim vaste r :aging facility 

to accoaodate SS gallon drums and LSA boxes has been completed and 

is under review by the General Public Utility Service Corporation 

(CPUSC) . General arrangement drawings and a material handling study 

for the containllent recovery service building have been eoapleted 

and au being reviewed by CPUSC. 

The ground vat«r .onitoring vell syatea haa been completed and is 

nov undergoing pre-operational testing. 

8-1 
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An evaluation directed to optimizing the Engineering Change Memo­

randum procedure baa been completed and is nov undergoing internal 

review. 

A supplement to the July 1979 report on contaillllleDt decontamination 

has been issued in draft form for internal review. In addition, an 

overall radwaate management study, a study on alternate methods for 

the disposal of tritiated water , and a preliminary evaluation of r&d­

waste volume reduction techniques have been completed . 

Coat and schedule estimates have been prepared for potential alternates 

to the submerged demineralizer system, the equipment decontamination 

syatem building, the fluorocarbon adaorption aystem alternate to con­

tainment purge, a new aewage collection and treatment system for the 

na-2 site, and the EPICOR II resin aolidification facility. 

A set of �urvey control monument& has been installed at various loca­

tions around the THl-2 site. Land haa been cleared, graded, and 

compacted for a new laydown yard south of the dike on the THI-2 site. 

Scrap metal and miscellaneous tankage baa been relocated to allow 

for future expansion of the THI-2 parking lot. 

A contract for the new TMl-2 administration building wu awarded on 

February 27, 1980. Preliminary construction activities for thie new 

building are now underway . 
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SECfiOO 9 

QlW.IlY ASSlFNlE 

1.0 saH: 

The Quality Assurance Department provides quality assurance 

and quality related services in support of the recovery effort 

for all items and activities identified by engineering as "im­
portant to safety". The department provides and maintains the 

QA plan which describes the QA program on a project-vide basis 

and reviews "important-to-safety" implementing procedures from 

other departments to assure overall program compliance with reg­

ulatory requirements and commitments. The department also con­

ducts an independent audit program to assess program adequacy 

and to verify compliance. 

During the design process, quality engineering reviews of spec­

ifications are performed to assure that appropriate quality 

requirements have been incorporated. During shop manufacturing 

and modification or construction on site, the department .pro­

vides inspection to verify compliance with specification and 
regulatory requirements and independently monitors the "impor­

tant to safety" activities of the recovery staff to assure com­

pliance with approved procedures, administrative controls and 
regulatory requirements. The Quality Assurance Organization 

has the authority to atop work or discontinue further processing 

When nuclear safety considerations warrant this action. Periodic 

reports are issued to upper management regarding the implemen­

tation and effectiveness of the Quality Assurance Program during 

this recovery effort • 

2.0 CURRENT ACTIVITIES 

2 I 1 PRCXiW1 DFyU.<H£1{[ 

9-1 
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The quality assurance department has been vorking closely vith 

other na-2 organizations to prepare and issue the TMI-2 Recovery 

Plan. When issued, this plan vill be the bade document wich 

describes the overall approach to quality being implemented at 

THI-2. A primary consideration during preparation has been to 

produce a workable, useful document wich meets all applicable 

regulatory requirements. The plan is organized by functional 

area to facilitate ita utilization. 

The scope of the QA Program as described in the new Plan has 
been enlarged beyond the existing "safety-related" concept. 

The nev Program vill enc:OIIIPass all items and activities "im­

portant to safety". Engineering has the responsibility for 

classification and the Quality Assurance Department bas vorked 

vith engineering to define and clarify the new concept • 

A project-vide effort to update the procedures necessary to im­

plement the QA Program is underway and is being assisted by the 

Quality Assurance Organizations. 

2. 2 DESICli AND PROCtBMN! 
Quality Assurance Department personnel have participated, to a 

limited extent, in the design and procurement activities necessary 

to support recovery. During this period, the department hu been 

active in review of design and procurement documents pertainiog 

to the submerged demineralizer and the radvaste evaporation sys­

tems. It 1a expected that implementation of the Recovery QA Plan 

and issuance of the Nev Quality Classification List vill lead 

to greater participation of the department due to the increased 

scope under the quality program. Shop inspection of vendor ac­

tivities is also expected to increase as production of additional 

Unit 2 facilities increases to support recovery. 

2.3 SJIE ex: INSPECII<Ii 
Quality Aaaurance personnel perfora inspection of modification 

9-2 
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and construction activities within the scope of the QA progTam. 

All work authorization documents are reviewed to ensure inclu.ion 

of applicable inspection and notification requirements .  During 

this period. inspection activities on Unit 2 continued at levels 

up to 200 inspections per 1110nth incluclin& receipt inspection and 
inspections of maintenance activities. 

2,4 fitii'TOOi'oo SITE ACTIYITIES 
During this period. the existing QA surveillance program on site 

is being restructured. The nev program is baaed on an independent 

monitoring by QAD personnel of activities "important to safety". 

The program is designed to provide management with an adequate 

confidence level that activities are being conducted in accord­

ance with regulatory and administrative requirements. Program 

development is continuina, including procedure preparation and 

indoctrination of personnel to the new concept . Surveillance 

activities have continued in support of na-2 Recovery during 

this period . Operation of EPICOR II. construction of radwute 

facilities and special projects such as initial entry of the 

airlock have been subjects of recent surveillances . Increased 

activity is expected in future months under the new monitoring 

program. 

2. 5 AIIJ1lS. 
The Quality .Uaurance Department audit program has remained on 

schedule. with both on-site and off-site audiu being conduct�d. 

Attention has been focused on reducing the backlog of open audit 

findings and ensuring timely re1ponse for corrective actions. 

Additional audit emphasil during this period was applied to the 

Radioloaical Controls Programs • 

9-3 
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SECfiCW 10 

TRAINIKi 

1. 0 stET ASK A. CIDAlm lPAINIKi 

1.1 SC(f£ 

1,1,1 AUXILIARY opfRATm JRAINU§ 
This program 1a applicable to all personnel vho successfully 

bid or are hired as an hJxlliary Operator. Program objectives 

are to: 

1. Provide trainin& to Auxiliary Operators to progress 

from new hire, .Auxiliary C, to Auxiliary A. 

2 .  Provide a qualified Auxiliary Operator as an input 

to the replacement operator program as vac.nciea 

dictate, 

The training program for Auxiliary Operator progression conaiata 

of a tvo year program of c:luar0011 instruction, in-plant train.;. 

i.ng and experience, and vritten and practical examinations . 

Successful completion of the first year results in autoaatic: 

pr01a0tion froaa Aux.U.Ltry o "uxiliary B; succ:easful c:Oit-

pletion of the ae nd· .1 in auto:utic: promotion to 

Auxiliary A. A! ur a .. (1 pertod of perfcmd.n& u an 

Auxiliary A, and as ope 4 • .:oaae available, the operator is 

eli&ible for constd�ation fo� entry into the Control Rooa 
�ator training program. 

1.1.2 UCQ{SED R£ACip8 CfERATOB ]'RAI Nl Ni 
Thla progrb ia applicable to all .Auxiliary OpeTatOl's A. The 
objectives of the course• are : 

lG-1 
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1. Prepare an Auxiliary Operator A to achieve the position 
of Control Room Operator • 

2. Prepare a candidate to successfully complete the NRC 
License Examination. 

The training program conabta of the following : 

a. Specific study assignments 
b .  Or;ll checkouts in practical factors 
c .  Written teats 
d. Oral comprebenaive examinations 
e. Classroom lessons 
f .  Simulator training 

The program is conducted over a period of nine months, with 
the classroom phase consisting of approximately six veeka . 

1.1.3 samR RE/!CI"W CftBAJOR JBAINitJ; 
This program is applicable to all Shift Foreman candidates vbo 
are licensed THI Control Room Operators. 

The objectives of the program ar� to provide the following : 

1 .  Senior Reactor Operator License 
2 .  Supervisory Development 

The program consists of the following: 

a .  SRO Licen .. training proaram 
b. PWR simulator S/U certification course (if not 

completed during Operator Licensing Proaraa) 

c .  Licensed operator requalification proara 
d .  PWR 1t.ulator refrelher trainin& 
e .  Supnvi1ory trainina 
f .  First eid 
I· Fire f�hting 

to-2 
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b. SwitcbinJ aDd Taging 

1. Safety for Supervisors 

j .  SRO Decision Analysis 

lt. Other Related Tuining 

1.1,4 .ftQ/sRo RBj&JAI..IFICATICW TBAINitc; 

1111a program 1e applicable to all Licen.ed Reactor Operators 

and Senior Reactor Operators . 

The obj ective of the program 1e to maintain the ttuallfication 

of Licen1ed Reactor Operators and Senior Reactor Operatora. 

The requalification ProJTa conailta of fouT interrelated 

eepents which run conc:unently. These sesmenta are: 

1. Operational Review Lecture Seriea (OR) 

2 .  Fundamental• and Syatea Revi ew  Progr&JI (PSRP) 
3. On-The-Job Training 

4. Annual Evaluation !:xaJnati.on.e 

The OR Series is a clas1room lecture pre�entation wbicb provides 

licensed personnel with the detaib of operational iufonution 

related to the three Mile lal&nd Station. Ita part of the OR 

Seriu. �elected PSR eopiea are presented . fSR topic& are 

•elected in area� vbere annual operator and senior operator 

written exaaln.tiona indicate that e��phuie in scope aDd cov­

eraae 1e needed. 01 lecture• ue scheduled foT a aitdau. of 
60 hours fU year. 

QQ-tbe-job tr&iu1u1 1e deslped to enwre that aU Ueenaed 

personnel operate reactor control& aDd participate 1ft .. jar 

unit evolutiooa. beorda of dl on-shift perfor.nee are 

M1nta11'1eci md perl�ically revi.-.4 by avpecmeoT'J penomel . 

n,. aftnu&l 4n'&luation uaawtionl liaul&te the vritta ad 
oral axaait'latibbs adlliniueud by the 'Nue.t•ar baulatory 
co..t ... ion. Pedot'Mft.ce 011 �· lll'd\Ual evaluation uaa1nat.iou 

lo-3 
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determine the extent of the FSR program during the twelve 110nth 

requalification period. 

1.2 QJRJOO fiTIVITIES 

1. 2,1 AUXJ LIARY Of?fRA'I'tE IRA I Nl t«; ACCafl.,l sttefTS 
There are currently ten (10) Auxiliary Operator "B's" enrolled 

in the program. All training conducted vu on-the-job. 

1.2.2 LICENSED REACJJB OPERATCB JBAINir«; ACQH>Listf£NIS 
During this period, one person completed the training vhich 

includes simulator certification at B&W Training Center, 

Lynchburg, Va. ;  a company administered audit examination, 

and licensing examination by NRC for a Reactor Operator Licenee. 

Four other personnel are enrolled in the progr&lll. Their 

training vas on-the-job . 

1,2,3 SENICB REACTOR OPfBAJOR JRAINir«; ACCCJ'fl.IStt1ENT$ 
There are currently four people enrolled in the program. During 

this period a company audit examination vas administered; 

they attended simulator training at Lynchburg, Va. ,  as part 

of the Licensed Operator Requalification Program , and they vere 

adminiatered licensing examinations by the NRC. 

1,2,4 RO.I'$> RBjllWJEICATICli JBAJNir«; ACalfl,.IsttQIS 
There are nineteen (19) licensed Reactor Operators/Senior Reactor 

Operators enrolled in the requalification program. Annual re­

qualification exaainationa vere administered and all operators 

attended simulator training during this period. 
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2.0 SlBTASK B. mnflFJW«E TRAINIM; 

2.1 Slf£ 
Maintenance training 1a provided in the following four phases, 

e.ach for a six month duration: 

1. Phase I :  

2 .  Phase II : 

3 .  Phase III: 

4 .  Phase IV: 

General Site and Maintenance Fundamentals Training 

Skills Systems Maintenance Training 

Skills Specialty Training 

Applications Train.ing 

The program ia applicable to the following classifications: 

a .  I&C Techniciana 

b. Electrical Maintenance Technicians 

c .  Mechanical Maintenance Technicians 

d .  Utility Technicians 

2.2 ClRf.NT ACTIVmES 

During t:hia period, Phue I training vas conducted continuously 

for aaintenance personnel. Personnel attendance va. by shift 

rotation • vith each abift receiving the training one veek out 

of six veeka. There are lSC individuals enrolled in this pro­

gram. 

3.0 stBT� C. tfALTH PHY'SICS l'EOfliCifti TPAINif«i 

3.1 scm 
The tr&ininl fol' Health Phyaiu Teebnic.i.tM is aeparated into 

the followin& cateaori .. : 
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1. Met-Ed Flaployees 

a. Newly hired Technician training 

b. Health Physics Technician/Foremen training 

2 .  Contractor Personnel Training 

THI Unit 2 1a currently utilizing Nuclear Support Services (NSS) 

contractor Radiological Control Personnel. The report contains 

the scope of that training. At such time as Met-Ed system emp­

loyees are hired by Unit 2 for Radiological Control Positions , 

the training program for them will be described. The contractor 

personnel training consists of : 

a .  Training o f  personnel in TKI-2 procedures 

b. Qualification Testing 

3.2 rumiT ACTIVITIES 

During this period, the program has been conducted continuously 

in order to provide training to the incumbent NSS Technicians . 

Approximately SO NSS personnel were qualified to perform duties 

in Unit 2 Radiological Control Positions. 

4. 0 stJBTA)I( D. CB£JW.. El'Pl.OVEE TAAINitli 

4.1 S(lff 

This prosra11 ia applicable to all personnel on site. In additi..,n, 

the program vas expanded to include practical factors training 

durins thia period. 

4.2 fmm /aiVITIES 

All n.v personnel reportln& to the site during this period received . 

thia training. The nav employees \lbo vill be permitted to enter 
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Radiological Control areas unucorted, began the expanded train­

ing commencing February 18. 1980. Approximately 18 people per 

day who received the radiological control training prior to 

February 18, are being retrained in the nev practical factors 

training. It is anticipated that all personnel will have re­

ceived the additional training prior to June 1 ,  1980. 

5.0 SUBTASK E. PAlliAS1E rwwB'ENT TRAINIMJ 

5.1 SlFE 
5,1.1 8ADoiASIE AlJ1INISJBATI<Ji TRAINING 
This program is applicable to all personnel vbo control and pre­

pare radwaste for shipment. Its objective is to train personnel 

in the regulations for radvaste shipment .  

5.1.2 !WW§TE REIU:JI(Ji TRAINING 
This program is applicable to all personnel vbo operate radvaate 

systems or who are involved through their work in the production 

of radwaste. 

The primary objective of the program ia reduction in the amount 

of the radioactive waste produced. 

5.2 OJPlOO ICTIVITIES 

5, 2.1 IW7!+\STE AIJ1INI SJBAIIOO TRAIN Itt;; ACrofl.J Stf£NTS 
A aeriea of four lectures vue conducted during this period, in 

order to train all per1onnel involved in radva1te lhipeent . 

Approxiaately twenty-seven (27) 1uperviaory personnel attended 

thue lecturea. Fifty-seven (57) technielans were trained 

durin& this period. 
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5,2.2 RAlJttASTE RfDt!I<W JBAINING ACrofl.lsttefTS 

The principle of radvaate reduction baa been incorporated in 

the General Employee Training which vas conducted after 

February 18, 1980. In addition, a backlit program ia being 

conducted continuously to indoctrinate all personnel in the 

principles of radwaate reduction. This will continue until 

all personnel on site receive this training; completion 

ia estimated to be June 1 ,  1980. Approximately 18 individuals 

each day receive this indoctrination aa part of radiological 

controls practical factors training program. 

6.0 SUBTASK F. S'ECIAL TMINit«i 

6.1 scm: 

6.1.1 RFACUB BUIUHNG RE-ENTRY TEAM TRAINING 
This training is applicable to the personnel fondng the Reactor 

Building Re-entry Teaa and to the management personnel involved 

in the control of the re-entry. Training consists of the following: 

1. Radiological fundamental 

2. Equipment familiarization 

3.  Task familiarization& and practices 

4 .  Physical and psychological examinations and preparationa 

5. Radiological condition 

6 .  COIIIIIIUnica tiona f amiliariza tiona 

7. H&nagement Briefings 

6.1.2 RfACICB JIJIL.DI t«i MGE sysTEM JBAI Nl Ni 
This training ia applicable to all THI-2 personnel Vho operata 

the aynea. The objectives are to f&lliliarize oper.atora with 

the system construction, controls, and operation&. 
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6.1.3 . FJ1ERGEtcl PLAN JBAINtt«; 
This program is applicable to all Unit 2 personnel .  I t  provides 

indoctrination in the em�rgency plan, and provides for drill in 

the various casualties that require implementation of the plan. 

6.1.4 SUPERVISCBY ItmcTBINAIIOO IN mN'Ilp! I EO SUBSTNt:E JBAJNif«i 
This program is applicable to all supervisors . The training 

consiated of a lecture on a Description of Controlled Substances 

and recognition of the use of controlled substances by personnel. 

6.2 CURRENT ACTIVITIES 

6.2.1 REACTOO BUILDit«i RE-ENTRY lEN1 TBAINIOO ACCafl.lsttef[S 
During this period, Items 1 through 1 were completed and Item 1 
was repeated to account for nevly assigned personnel. 

6.2.2 RfACTCH lllJil.Ditli f?lRGE SVSJ'EM JRAINIOO ACCCJfl.ISiti:NTS 
During this period, a total of six (6) lectures were conducted to 

provide training for the operation shifts. In addition, one make­

up lesson was given for personnel missing any shift lecture. 

6.2.3 EJoERGOCV PlAN TBAINitG ACCClfl.IStt£NTS 
During this period, a aeries of six drills were conducted on 

specific caaualities. The various emergency plans response 

personnel were provided training prior to conducting tbeae 

drills. A atation-wide drill was conducted in March. Three 

&adiologlcal Control Drills were conducted for Radiological 

Control Personnel. 

6.2.4 SI.FERVtSCRY ItQXJRINAJICif IN QJD1D I EO SLmWC£ 
IBAINitli Alfl!fLISMHT$ 

The training v .. provided three titld during Match. Approx-

1aately SO supervisors attended . 
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7.0 SUBTASK G. OfMISTRY TEOfliCifin lAAUIINl 

7.1 QJfmrr ACTIVITIES 

This program is under development and will be included in 

subsequent reports . 
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1.0 saFE 

SECTHJ� 11 

SEOJRllY 

The scope of the Security Department of THI Unit II is to in­

s titute a Security system separate from THI Unit I to enable 

the Security Force to address the unique security requirements 

in connection vith Recovery Operations. The department IIUllt be 

able to allow the flow of employees necessary for a recovery 

and at the same time provide high assurance that unauthorized 

personnel and/or equipment vill be denied acceas into the pro­

tected/vital areas. The department must also be able, in the 

event of intrusion into the protected area, to neutral1£e the 

intrude=• or deny them entry to vital areas until assistance 

arrives. 

2.0 OJmiT f£TIVITIES 
2.1 OBGANIZATIQN 
The organization of the security department for THI Unit II be­

came ettect1ve January 1 ,  1980. The department consists of a 

security supervisor, a site protection sergeant in the capacity 

of adminis tration/training , site protection sergeants in the 

capacit; of shift commanders (Duty Sergean��) .  an administrativ� 

assistant and sufficient site protection officers to man the nec­

essary posts . 

2. 2 sm BUY S'tSJEM 
A nev system for access control into the protected/vital area 

vent into e!fect the latter part of January, 1980. This is a 

computer1zed system that simplifies record keeping and expedites 

the entry of authorized personnel. lt also aaaiata the security 

department in exercising positive access control into the vital/ 

protected area. 
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2.3 SECliUJY psocE:MES 

New Security procedures for THI Unit II have been ninety percent 

completed and are now in the reviev and approval cycle. 

2.4 8AOOit«i Sysm\ 
A nev and separate badging system for THI Unit II employees is 

being implemented and upon completion will assist the employee in 

needed access, and enable the Security Department to have more 

positive control of the personnel entering the vital/protected area. 
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•· 'llfl lllllt 2 ,..._.., ....... ,. Aualllary Opautor Los 
o. 1111 11111c 2 a...tau, LosfS-.l• hoalu 
r. Till Galt 2 ...... IIC7 c-t�ol C...tor Los 
1• ac ... ,.,. I loaro•• Coatu Topoa 11. ac .... .,. I bct4oot lloaa .. o ro ... 

J 'DR lllltc 2 ..... ........ late .... , ,. ..... ,, , .. ,. •• , .. .. 

s. Toc ... lcal Deu a.,.na vttlo C..Mral P-Allc: UtU tr, Sonic• Corporat !De (l) 
•• Accl4ottt Tr-loat llo4o11 .. Aaal)' .. a, TUI 04' 
11. s-rca .... Patllvllpo of n11 2 loloaooa of l .. loacthro llatecl ah, Till OS) 
C• 1lfl 2 lla\o..p """ Oporartoa, tM Ill 
•• Loaa of Pn4 ... ter """' !.oa4l .. ta tile Acclloat of IIUdl 21, ""• tVII 116 

•• TocllalcDl Ma-la 
•· 1lfl lllltt 2 Tochalul Spoclflcatloa 
11. na lillie 2 rt,..l Saf•tr &aot,.la a.,..rt 
c. 'DR Dale 2 Sru• Deacrlptlo• 

(I) TilLe laforaatto• vaa - aullallla to tho O,.ratn - llarclo 21, tnt. 
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