Kuclear Post Office Box 480

Middietown, Pennsyivania 17057-0191

717 944.7621 .
TELEX 84-2386

Writer's Direct Dial Number:

March 1, 1984
5211~84-2049

Dr. Thomas E. Murley

Region I, Regional Administrator

U. §. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA. 19406

Dear Sir:

Three Mile Island Nuclear Station, Unit I ¢TMI-1)
Operating License No. DPR-50
Docket No. 50-289
Annual Report

Enciosed is the 1983 Annual Report for Three Mile Island Nuclear Station,
Unit I. This report is submitted per T™I-1 Technical Specification Section
6.9.1.B. The Report contains the following information:

Attachment I = Tabulation of Personnel Exposure Data for the calendar
year 1983. (T. S. Section 6.9.1.B.1.).

Attachment II = Adrcraft Movement Data from Harrisburg Internaticnal
Alrport for the calendar year 1983. (T. S. Section
6.901.'02).

Attachment III - Leak Reduction Program Test Information for the calendar
year 1983. (T. S. Section 6.9.1.B.3).

Attachment 1V = Pressurizer Power Operated Relief Valve and Pressurizer
Safety Valve Challenges for the calendar year 1983.
(T. S. Section 6.9.1.38.4).

’ 60 841217
L

PDR s :
\\\\ Director, TMI-1

~

Sincerely,

HDH:JGB:mle =

Attachments : ;

cc.: Director, Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washingten, D.C. 20555 (40 copies)

GPU Nuclear Corporation is a subsidiary of the General Public Utilities Corporation



TML  (PWR)

ATTACHMENT 1T NUMBER OF PERSONNEL AND MAN REMS BY WORK AND .JOB FUNCTION
PAGE 2 of 2 January 1, 1984 Through December 31, 1983
TMI UNIT 1 ~
Job Category Station Personnel Urilicy Personnel Contractor Potso..'cl
Job Function Numbe r Rems Numbe r Rems Number Rems
REFUELING
Maintenance Personnel 1 .002 0 .000 0 . 000
Supervisory Personnel 1 .000 0 .000 0 . 001
TOTAL BY JOB FUNCTION
Maintenance Personnel 214 178.589 8 5.907 291 449.136
Operating Personnel 104 79.134 1 .028 8 5.753
flealth Physics Personnel 112 53.191 6 .020 35 4.276
Supervisory Personnel 102 35.962 4 .031 43 22.827
Engineering Personnel 89 11.855 36 1.282 140 40.662
Administrative Personnel 116 8.873 27 . 145 34 4.195
GRAND TOTAL 137 367.604 82 7.413 551 526.849




TMI  (PWR)

”
ATTACHMENT 1 NUMKER OF PERSONNEL AND MAN REMS BY WORK AND JOB FUNCTION
Page | of 2 January 1, 1983 Through Decewber 31, 1983
TMI UNIT 1 ’
Job Category Scation Personmnel Urility Personnel Contractor Personnel
__Job *Funct ion Ch Nunber Rems Number Rems Numbe r Rems
REACTOR OPERATTONS/SURV. o
Maintenance Personnel 147 1.747 1 .008 50 .201 s
.+ Operating Personnel 93 11.376 1 .013 3 014 :
Health Physics Personnel 99 34.667 6 .020 27 2.819 !
Supervisory Perscunel 80 2.374 4 .027 22 .061 b
Engineering Personnel 17 2,411 17 .081 57 .230 b
“Administrative Personnel 98 1.203 26 .017 27 .153
ROUTINE MAINTENANCE
Maintenance Personnel 185 15.647 1 .000 52 © 301
ZOperating Personnel 71 .309 0 . 000 3 031
Health Physics Persoanel 78 1.622 0 . 000 3 .007
Supervisory Personnel 55 .919 0 .000 8 .016
Engineering Personnel 21 . 240 4 .012 19 .053
AAdministrative Personnel 64 <3 0 . 000 S .030
INSERVICE INSPECTION
Maiuntenance Personnel 57 1.428 1 .002 48 1.030
;Opevating Personnel 39 .659 1 .009 1 . 005
Healeh Physics Personnel 44 . 347 (1] .000 1 . 000
Supervisory Personnel 31 .179 0 . 000 4 . 157
Enginecring Personnel 17 1.584 10 .038 41 4.450
;Administrative Personnel 9 . 005 1 . 100 9 044
SPECIAL MAINTENANCE
Maintenance Personnel 183 145.134 5 5.727 283 447.364
LUperaling Personnel 74 57.840 1 . 006 6 5.639
Health Physics Personnel 62 15.549 0 . 000 6 .572
Supervisory Personnel 72 29.395 1 . 004 29 22.262
Engincering Personnel 56 6.190 23 1.151 89 35.901
Admipistrative Personnel 47 6.098 2 .028 16 3.968
WASTE PROCESSION
Maintenance Personnel 90 14.611 3 170 31 . 240
Operating Personncl 67 #.950 0 . 000 2 064
Health Physics Personnel 57 1.006 0 . 000 6 .878
Supervisory Personnel 23 2.495 0 . 000 5 .331
Engincering Personnel 6 1.430 L .000 5 .028
_ Administrative Personnel il 1.430 0 . 000 2 , 000
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MEMORANCUM FOR: Gus C. Lainas, Assistant Director
for Opont;ng Keactors, OL

FROM: R. Wayne Houston, Assistant Director
for Radiation Protection, 05l

e

SUBJECT: ENVIRONMENTAL IMPACT APPRAISAL INPUT FOR THREE MILE

ISLAND UNLT 1 éfﬂl-l) ONCE-THROUGH STEAM GENERATOR
(0TSG) TUBE REPAIR PROJECT

Enclosed is the RAB input to the EIA for the TMI-1 OTSG tube repair

project. This review was performed by M Wangler, RIS/RAB.

| S Llass” & W e

R. Wayne Houston, Assistant Oirector
for Radiation Protection
Division of Systems Integration

Enclosure:
As stated

cc: R ts?ﬂ
W, Pasciak
M, Vangler

YA



4.0
4.

RADIOLOGICAL IMPACT SECTION INPUT TO
THREE MILE ISLAND OTSG TUuBE
REPAIR PROJECT REVIEW

ENVIRONMENTAL IMPACT ASSESSMENT

Radiological Assessment
Environmental Significance of Occupational Exposure

General Public Utilities (GPU) has estimated that the once through

steam generator (OTSG) tube repair project for the Three Mile Island

Unit 1 (TMI=1) will require the expenditure of 270 person-rems.}

To determine the relative emnvironmental significance of the estimated
maximum occupational dose of 270 person-rems, comparisons were made
with 1) the doses expected from normal operation of plants, and 2) other

non-nuclear risks.

Most of the dose to nuclear plant workers results from external exposure
to radiation coming from radiocactive mterhls_ outside of the body
rather than from internal exposure from inhaled or ingested radioactive
materials. Experience shows that the dose to niclear plant workers
varies from reactor to reactor and from year to year. For radiological
impact purposes, it can be projected by using the experience to date
with modern PWRs. Recently licensed 1000-Mie PURs are operated in
accordance with the post-1975 regulatory requirements and guidance that
place increased emphasis on maintaining occupational exposure at nuclear
plants ALARA. These requirements and guidance are outlined primarily in

10 CFR Part 20.2 standard Review Plan Chapter 12 fNUREG-CEOO)J. and



-z.

Regulatory Guide 8.8° *Information Relevant to Ensuring that Occupa-
tional Radiation Exposures at Nuclear Power Stations Wil)l Be As Low
As ls Reasonably Achievable.”

GPU's proposed implementation of these requirements and guidelines for
the 0TSG tube repair project for TMI-1 has been reviewed by the NRC
Staff, and the results of that review are reported in the Staff's
Safety Evaluation Report.

Table 4.1 shows the occupational dose history for THI-I."‘

With the
addition of 270 person-rems for the OTSG tube repair project, the
average annyal dose for the 7 years of dose history at Unit 1 (1974
through 1981) will be approximately 280 person-rems. Occupational
exposure estimates were not specifically considered in the ™I-1 and

2 FES. :

Table 4.2 summarizes the annual occupational r.adution doses at

0.5, commercial nuclear power reactors for the years 1969 through
1901.‘ Average collective occupational dose information for 239 PWR
reactor years of operation is available for those plants operating
between 1974 and 1981, (The year 1974 was chosen as a starting date
because the dose data for years prior to 1974 are primarily from
reactors with average rated capacities below 500 Mie). These

data indicate that the average reactor annual collective dose at

PWRs has been about 440 person-rems, with some plants experiencing
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an average plant 1ife-~time annual collcctive dose % date as high
as 1300 person-rems. ' 8 These dose averages are based on widely
varying yearly doses at PWRs. The wide range of annual collective
doses expe~ienced at PWRs in the United States results from a number
of factors such as the amount of required maintenance and the amount

of reactor operations and inplant surveillance.

Although the dose for some plants far exceeds the average of 440
person-rems for PUR's, these doses are included in the average and
are considered normal deviations from the average, particularly
since such maintenance contributes to effective and safe plant
operation and since it is carried out with procedures that maintain
exposures ALARA, As Table 4.2, shows, the 270 person-rems estimate
for OTSG tube repair project is less than the historical average for

a single unit in a year.

e further calculate that 270 person-rems, the occupational dose
estimate for the OTSG tube repair project, corresponds to a risk
of less than 0.04 premature fatal cancer in the exposed work force
population, We also caleulate that 270 person-rems corresponds

to a risk of less than 0.07 genetic cffect to the ensuing five
generations. These risks are based on risk estimators derived

fn the BEIR 1 Report’ and HASH-NOOm from data for the popu~

lation as a whole. New fnformation in the SEIR 111 Report’
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would lead to an even lower estimated risk for premature fatal
cancers. These risks are incremental risks (risks in addition
to the normal risks of fatal cancers and genetic effects we all

face continuously).

For a population of 1000 these normal risks, which are unrelated
to TMI-1 Nuclear Station, would be expected to result in about
190 cancer deaths and about 60 genetic effects in the existing
r ;Sulntiou (genetic effects are genetic diseases or mal ﬂmcuom)."'z

plus about 300 more genetic effects among their descendants.

To make the health risk associated with radiation dose more under-
standable, risk comparisons can be made with non-nuclear activities
commonly participated in by many individuals. One rem of radiation
s numerically comparable to a \ifetime mortality risk of about

3
w0t

In addition to comparing the risk of potential fatal cancers for an
exposed individual to the risk of the natural incidence of fatal
cancers, the risk to nuclear plant workers can be compared to risks
incurred in other occupations by use of average moriality rates. As
indicated in Table 4.3 the risk to a nuclear power plant worker ex~
posed at the industry wide average exposure is comparable to that

of workers in other industries**, Oased on these comparisons, the

**The risk to a maximally exposed worker would be about 15 times higher
than the risk to an average plant worker shown in Table 4.3, It
should be noted that the mortality rates in Table 4.3 are for average
workers and not for the worker at maximum risk,



staff concludes that the risk to an average plant worker is within
the range of the risks associated with other occupations. In

addition, since the dose to an individual worker is controlled by
10 CFR Part 20, any increase in individual risk as a result of the

repair program is not considered significant,

Some have criticized occupationally related cancer estimates as
being overly conunuin.u However, most experts feel the risk
estimates in Table 4.3 relating to occupational exposure to low-

LET radiation are also overestimates.

In our opinion, the comparisons just presented are reasonable ones.
The risks of occupational exposures in the range of 0.5 rem per
year to 5 rem per year do not significantly affect a typical
worker's total risk of mortality.

In summary, the NRC staff has drawn the following conclusions
regarding occupational radfation dose. GPU's estimate of 270
person-rems for the O0TSG tube repair project at T™I1-1 is reasonable.
This dose falls within the normal range of annual occupational doses
which have bean observed in recent years at operating reactors.
Although the doses resulting from the OTSG tube repair program will
increase the annual occupational dose average of TMI-1 to approxi=
mately 280 person-rems, this {s still less than the annual average for

all NI'S.‘ GPU has taken appropriate steps to ensure that occupational
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doses will be maintained within the limits of 10 CFR Part 20 and ALARA.
The additional health risks due to these doses over normal risks are
quite small, less than one percent of normal risk to the project work
force as a whole. The risk to an average individual in the work force
will be Yower than the risk incurred from participation in many common-
place activities. The individual risks associated with exposures in-
volved in the 0TSG tube repair program will be controlled and limited
s0 as not to exceed the limits set forth in 10 CFR Fart 20 for occupa-
tional exposure. For the foregoing reasons, the Staff conciudes that
the ervironmental im-act due to occupational exposure will not signifi-

cantly affect the quiality of the human emvironment.

Public Radiation Exposure

GPU has estimated the amount of radioactivity that will be released

in 1iquid and gaseous effluents as a result of the OTSG tube repair
project. Those estimates are presented in Table 4.4, Table 4.4
presents effluent releases for years \9791‘. 198015 and 198\16 from
TMI~1 and the FES 7annunl average release estimates. Table 4.4 shows
that the expected releases from the OTSG tube repair program project
are small compared to both the FES estimates and TMI-1's actual annual

releases.

Therefore, on the basis of this comparison, we conclude that the off-

site environmental impact that may occur during the period of this




procedure will be significantly smaller than that which occurs during

normal operation.

We have estimated the doses to individual members of the public as
well as the population as a whole in the area surrounding TMI-1 based
on the radioactive effluents which GPU estimated for the 07SG tube
repair project (summarized in Tavle 4.4) and on the calculational
methods presented in Regulatory Guides 1.10917. and 1.11318. Using

a maximum liquid release source term 1.5 x 107 curies of Cesium 134
and 6.1 x 10°° curies of Cesium 137 (Table 4.4) we calculated the '
maximum individual total body dose* for an adult to be less than

0.001 mrem for the operation. This is equivalent to a dose of about
0.004 percent of the limits of 40 CFR Part 190. The annual limits of
40 CFR Part 190 are 25 millirems to the total body or any organ except
the thyroid and 75 millirems to the thyroid. _The doses to the popula~
tion of 2,200,000 within 50 miles was estimated to be less than 4.5 x 10'3

person-rems to the total body from 1iquid effluents.

*Our calculations (using the LADTAP Computer Program) for the maxi-
mum individual total body dose for an adult considered the following

pathways:

1. consumption of fish (21 kilograms per year) caught in the discharge
area, and :

2. drinking water (730 liters per year) from the discharge area.

A conservative dilution factor of 1 or no dilution was assumed for each
of the above two pathways in our evaluation of radiological exposure
due to the releases of Cesium from TMI-] via liquid effluents which

are expected to result from the repair program. -

The LADTAP 11 program img\ements the radio\oaica\ ex osurs,modils
described in U.S. NRC Regulatory Guide 1.109, Rev. 1 (Appendix A

for -sdioactivity releases in 1iquid cf fluent.
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8y comparison, every year the same population of about 2,200,000 will
receive a cumulative total body dose of more than 220,000 person-rems
from natural background radiation (about 0.1 rem per yeaf per

person) in the vicinity of ™I-1. Thus, the population total body

dose from the tube repair project is less than 2.04 x 106 percent of the
annual dose due to ngtural background. On this basis, we conclude that
the doses to individuals in unrestricted areas and to the population
within 50 miles due to liquid effluents from the 0TSG tube repair pro-

ject will not be ernvironmentally significant.

In summary, the radioactive releases resulting from the 0TSG tube repair
program will be less than those due to normal plant operation. These
rejeases are z1so much less than the estimates presented in the FES.

The doses due to these releases are smal)l compared to the limits of 40
CFR Part 190 and to the annual doses from natural background radiation.
Therefore, the radiological impact of the OTSG tube repair project will

not significantly affect the quality of the human ervironment.

Conclusion

gased on our review of the proposed 0TSG tube repair program, we concluge

that:

{1) The estimated occupational exposure of 270 person-rems for the
0TSGC tube repair project is less than the expected range of doses

incurred at light water power reactors in a year.



(2) Workers are limited by regulation to 3 rems/calendar quarter with
a maximum annual dose of 12 rems given that workers satisfy cer-
tain dose history criteria. Since the dose to an individual worker
is controlled by 10 CFR 20 any increase in individual risk as a
result at the repair is not considered significant. Although the
collective dose to plant workforce increases as a result of this
repair, the estimated impacts to the worker population are not

significant.

(3} General Public Utilities has taken appropriate steps to ensure
that occupational dose will be maintained as-low-as-reascnably~

achievable and within the 1imits of 10 CFR 20.

(4) Offsite doses resulting from the project will be:

(a) smaller than those incurred during normal operation of T™™I-1

and

(b) negligible in comparison to the dose members of the public

in the vicinity of T™I-1 receive from natural backgrounag

radiation.

On the basis of the foregoing, we conclude that the proposed 0TSG tube
repair project at the T™MI- will not significantly affect the cuality

of the human ernv ironment.



We have reviewed this proposed OTSG tube repair project relative to tie
requirements set forth in 10 CFR Part 51 and the Council of Environmental
Quality's Regulations 40 CFR Part 1500. We have determined that the

proposed action will not significantly affect the quality of the human

erw ironment.

On the basis of the foregoing analysis, it is concluded that there will
be no significant erv ironmental impact attributable to the proposed
_action. Having made this conclusion, the Commission has further con-
cluded that no erv ironmental impact staiement for the proposed action

need be prepared and that a negative declaration to this effect is

appropriate.




TABLE 4.1

ANNUAL CULLECTIVE®
OCCUPATIONAL DOSE AT THREE MILE ISLAND UNIT NO. 1*

COLLECTIVE OCCUPATIONAL DOSE

YEAR (person-rems )
1975 37

1976 143

1977 180

1978 252

1979 . 722%%
1980 B 166+
1981 ~ 1790

*First commercial operation 9/74

#*From preliminary data compiied oy Gordon Lodde, Porter Consultants, TMI



1ABLE 8.2

ANNUAL OCCUPATIORAL RADIATION DOSES ATS
‘y.S. COMMERCIAL NUCLEAR PONER REACTORS
“(person-reas per reactor unit)

vt PHR BHR
Year Averace Averace Low Aigh
1959 165 195 &2 298
1970 684 127 44 1639
1971 307 255 50 768
1972 464 286 61 1032
1973 783 380 85 5262
1974 ‘ 331 507 n - 1630
1975 318 701 . 2 2022
1976 460 549 <3 2648
1977 - 3% 328 87 3142
1578 429 604 18 1621
1979 510 733 o 2140
1550 578 1,138 22 3626
1881 g5 253+ 65 3254

*Calculqted by C. Hinson, U.S. NRC, RPS, RA3, from data supplied by
operating reactir sites in compliance with 10 CFR Part 20, Section 20.407.



TABLE 4.3

Incidence of job-related mortalities

Mortality Rates

Occupational Group (premature deaths per 105 person-years)
Underground metal miners® ~1300
Uranium miners® 420
Smelter workers*® ~ 180
Mining** 61
Agriculture, forestry, and fisheries** 35
Contract construction** 33
Transportation and public utilities*™* 24
Nuclear-plant worker*** 23
Manufacturing™

Wholesale and retail trade** 6
Finance, insurance, and real estate** 3
Services™

Total private sector** 10

*The President's Report on Occupational Safetv and Health, “Report on
ccupational Safety and Health Dy the U.S. Department of Health, Education,
and Welfare," E. L. Richardson, Secretary, May 1972.

=% ¢ Bureau of Labor Statistics, "Occupational Injuries and I11ness in the
United States by Industry, 1975," Bulletin 1981, 1978.

=x2The nuclear-plant workers' risk is equal to the sum of the radiation-related
risk and the nonradiation-related risk. The estimated occupational risk
associated with the industry-wide average radiation dose of 0.8 rem is about
11 potential premature deaths per 105 person-years due to cancer, based on
the risk estimators described in the following text. The average non=
radiation-related risk for seven U.S. electrical utilities over the period
1970-1979 is about 12 actual premature deaths per 10% person-years as shown
in Figure 5 of the paper by R. Wilson and E. S. Koehl, "Occun>tional Risks
of Ontario Hydro's Atomic Radiation Workers in Perspective,' ,.esented at
Nuclear Radiation Risks, A Utility-Medical Dialog, sponsored by the Inter-
national Institute of Safety and Health in washington, D.C., September 22-23,
1980. (Note that the estimate of 11 radiation-related premature cancer
deaths describes a potential risk rather than an observed statistic.)



TABLE 4.4

RADIOACTIVE EFFLUENTS FROM THREE MILE ISLAND UNIT NO. 1

. Three Mile Island No. 1 FES7 Estimate ot
Type of Radioactive Estimates for Releases Releases (Ci).~ Annual Releases
Effluent During OTSG Tube Repair (Ci) . 9 1 {Ci)
Gaseous
liuble Gases Negligib\eb 2.2(43) 4.6(-3) 5.8(-2) 3.6(43)
lodine & Particulates® tiegligible’ 1.2(-2) 2.9(-4)  5.1(-4) 2.2(-1)
Tritium Negligible® 6.4(+)  1.8(+1)  1.5(-2) d
Liquid
Mixed fission and 7.6(-4) 7.2(-1) 1.8(-1)  8.6(-2) 3.0{0)
activation products

(Cs 134 and Cs 137)

(ritfum liegligible® 7.001)  3.3(0)  7.1(0) 1.0(+3)

aRadioactive half lives R davs or more

bBelow lower limits of detectability for plant instrumentation
€2.2(+43) = 2.2 x 103 .

90 estimate was given in FES
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MEMORANDUM FOR: Gus C. Lainas, Assistant Director for Cosrating
Reactors, OL

EROM: Daniel R. Muller, Assistant Director for Radiation
Protection, DSI

SUBJECT: SUPPLEMENT TO SAFETY EVALUATION REPORT INPUT FOR RETURN
TO SERVICE OF TMI-1 STEAM GENERATORS (TAC =47484)

PLANT NAME: Three Mile Island Unit 1
LICENSING STAGE: OR

DOCKET NUMBER: 50-289

IESPONSIBLE BRANCH: 0RB#4; J. VanVliet, PM
JESCRIPTION OF RESPONSE: SSER Input For Return to Cervice of TMI-1's

TSG

o

REVIEW STATUS: Cempiete

carmnleted its review of ievision 3 of TMI-1's piant safety assessment for
return to service after the OTSG repair (Topical Report 008). This repgort -
contains finalized person-rem exposures as well as she totai number of tubes
piugced during the OTSG project. The attached Safety Evaluation Report Sup-
alement updates exposure and tube number data which arecontained in the
Aygust 25, 1983 THI-1 OTSG Safety Evaluation Reoort.

“his raview was performed by C. Hinson, RPS/RAB. 'y
‘ .27 b
, R B R
- A:'"o_-'l./.(’ > o 5 afeg T ®

faniel R. “Muller, Assistant Diractlor
for Sadiation Protection

|

|

\

The Radiation Protection Section of the Radiological Assessment Sranch has
Division of Systems Intearation

R4

nclosure:

SER Input For Return to
Service of T™I-1

cc: w/encl.

R, Mattson

J. Stolz

J. Yanvliet '
A(Eif.er =
= tongel BI04~

0. Lynch

C. Hi=son P



INPUT TO SAFETY EVALUATION REPORT SUPPLEMENT FOP
* RVICE ™ ca GENERATOR

£ollowing comoletion of the OTSG Renair Program, G°U issued Revision 3 to
Tonical Remort 008, which included revised oerson-rem exoosure and tube recair
numsers for TMI-1. The total exposure for the OTSG project was 1233 cerson-rems.

Of this total, 57¢ oerson-rems wersdue to kinetic exransion alone.

The -3ance of

6§24 person-rems was expended for other portions of the oroaram such as prepara-

tory work, tube plugging, end milling, cleanup. and <2stina. The licensee

slugged 347 tubes prior tc kinmetic axnansion. An additional 386 tubes were

clugoed as part of the OTSG crogram. Tube plucaina and stabilization accounted

for over half of the non-kinetic expansion exposure, The salance of this

axsosure was due to RCS inspection. eddy current testina, end millina, cleanuo.

and testina. The total exposure for the OTSG oroaram of 1233 person-rems is

amrarable %o axposures from steam aenerator renairs at other faciiities ind

- -
aATChR

is accantable. The licensee's dose reduc=ion technicues used durina the

renair are described in the Aucust 25, 1983 TMI-1 Safety Evaiuation Aenore.



