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INDIANA8 MICHIGAN ELECTRIC COMPANY
P.O. BOX 16631

COLUMBUS, OHIO 43216

August 28, 1987

AEP:NRC:1034

Donald C. Cook Nuclear Plant Units 1 and 2
Docket Nos. 50-315 and 50-316
License Nos. DPR-58 and DPR-74
DISPOSAL OF CONTAMINATED WASTE OIL AT
THE DONALD C. COOK NUCLEAR PLANT UNITS 1 AND 2

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Attn: T. E. Murley

Dear Dr. Murley:

As requested by Mr. D. L. Wigginton of your staff, this letter
provides information concerning 1&MECo's past method of disposing of
waste oil contaminated with low levels of radioactivity and requests
approval to use this method in the future. This request resulted from a
July 17, 1987 phone conversation in which we informed Mr. Wigginton of
concerns raised in a recent audit performed at the Cook Plant by AEP's
Nuclear Safety and Design Review Committee (NSDRC). These concerns are
associa
mixing
auxilia
discuss

ed with the practice of disposing of contaminated waste oil byt with uncontaminated fuel oil and then burning it in the
y boiler system (an unmonitored release pathway). The following
on provides the results of an investigation performed in

respon e to the NSDRC audit team concerns and presents a technical
evalu tion of this issue that forms the basis for justification of our
requ t that NRC approve the use of this method of contaminated wasteoil isposal in the future.

The investigation of the NSDRC audit team concern showed that
c ntaminated waste oil was transferred to the (uncontaminated) auxiliary
boiler fuel oil tanks on eleven occasions during the period January 1980
to June 1985. This practice has now been prohibited pending resolution
of the NSDRC audit team's concerns. This mixture of contaminated wasteoil and uncontaminated fuel oil was then burned when the auxiliaryboiler was operated. The principal source of contaminated oil is theoil used for primary system pump motor bearing lubrication. We also
have some contaminated oil from a variety of sources in the auxiliary
building. All contaminated oil is generated during normal maintenance-
related activities performed on motors, pumps, and other mechanical
devices.
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Dr. T; E. Hurley -2- AEP:NRC:1034

Although the oil is contaminated with radioactive material, levels
of such contamination are very low, and when the waste oil/fuel oil
mixture is burned, the resulting releases are well within limits
specified by current regulations.

In reviewing the potential regulatory concerns specifically
associated with this method of contaminated waste oil disposal, we
considered that the following regulations were applicable at the Cook
Plant:

1. 10 CFR 20.106(a):

20.106 Radioactivity in effluents to unrestricted areas.

(a) A licensee shall not possess, use, or transfer licensed
material so as to release to an unrestricted area
radioactive material in concentrations which exceed the
limits specified in Appendix B, Table II of this part,
except as authorized pursuant to Part 20.302 or paragraph
(b) of this section. For purposes of this section
concentrations may be averaged over a period not greater
than one year.

A copy of 10 CFR 20 Appendix B (cited above) is included as
Attachment 1 to this submittal. Part 20.302 is cited in Item
2 below.

10 CFR 20.302(a):

20.302 Method for obtaining approval of proposed disposal
procedures.

(a) Any licensee or applicant for a license may apply to the
Commission for approval of proposed procedures to dispose
of licensed material in a manner not otherwise authorized
in the regulations in this chapter. Each application
should include a description of the licensed material and
any other radioactive material involved, including the
quantities and kinds of such material and the levels of
radioactivity involved, and the proposed manner and
conditions of disposal. The application should also
include an analysis and evaluation of pertinent
information as to the nature of the environment,
including topographical, geological, meteorological, and
hydrological characteristics; usage of ground and surface
waters'n the general area; the nature and location of
other potentially affected facilities; and.procedures to
be observed to minimize the risk of unexpected or
hazardous exposures.
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Dr. T.'. Marley -3- AEP:NRC:1034

3. 10 CFR 20.305:

20.305 Treatment or disposal by incineration.
t

No licensee shall treat or dispose of licensed material by
incineration except'or materials listed under Part 20.306 or
as specifically approved by the Co'mmission pursuant to Parts
20.106(b) and 20.302.

We believe that the requirements of 10 CFR 50 Appendix I associated
with doses to individuals .in unrestricted areas also apply. A copy of
this appendix is included in Attachment 2 to this submittal. In
addition to these regulations, our investigation identified two NRC IE
Information Notices relevant to disposal of contaminated waste oil by
burning. These Information Notices (IE Information Notice 83-05,
"Obtaining Approval for Disposing of Very Low-Level Radioactive Waste-
10 CFR Section 20 '02" and IE Information Notice 83-33,
"Nonrepresentative Sampling of,Contaminated Oil") are included as
Attachments 3 and 4 to this submittal. Evaluation of the regulatory
requirements identified above disclosed that radioactivity releases
resulting from burning of the contaminated waste oil were accounted for
in our Semi-Annual Radioactive Effluent Release Reports, always below
the 10 CFR 20, Appendix B limits for radioactivity releases in air to
unrestricted areas, and in conformance with the requirements of 10 CFR
50, Appendix I for annual doses to individuals in unrestricted areas.
However, no formal documentation was found to indicate that the NRC had
approved the practice of disposing of this waste oil by incineration.
We believe such approval is required by 10 CFR 20.302 and 10 CFR 20.305.

Due to an administrative oversight, we believe that a request
for'pprovalto dispose of contaminated waste oil by burning was not

requested as suggested by Information Notice 83-05. In the case of
Information Notice 83-33, a review for Cook Plant applicability was
performed and as a result of the review our sampling procedure was
revised to provide additional assurance that representative samples are
taken. Our sampling procedure requires taking a sample from the bottom
of the contaminated waste oil storage tank in order to obtain a sample
which we believe is a conservative (i.e., worst-case) representation of
the tank contents.

In response to the requirements of 10 CFR 20.302, the information
presented below provides an analysis and evaluation of the impact on
public health and safety of the burning of the contaminated oil and a
description of the procedures we will use prior to such burning. Based
on the information presented below, we have concluded that burning oil
in the manner indicated will not result in releases that exceed the
requirements of 10 CFR 20 for releases in air to unrestricted areas, and
hence we considered this method of disposal acceptable. Further, these
releases are included in the total radioactivity inventory reported at
the Cook Plant in our semiannual reports, and hence, by the information
contained in that report, we also consider the requirements of 10 CFR
50, Appendix I to have been met.
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Dr. T-. E. Hurley -4-

The information concerning the nature of the environment suggested
by 10 CFR 20.302 is included in our Updated Final Safety Analysis Report
(Chapters 1 and 2). Minor modifications to this information are
addressed in the semiannual effluent release reports, which are updated
on a regular basis in accordance with the requirements 'of 10 CFR
50.36a(a)2. Both of these documents have been transmitted to the NRC.
A list of transmittals associated with these activities is included in
Attachment 5 to this letter.

Contaminated waste oil is initially collected in 55 gallon drums,
sampled, then transferred to a waste oil storage tank. Our sampling
procedure requires the waste oil storage tank to be sampled for isotopic
analysis every seven days or as requested by the plant Environmental
Section after waste oil is added, or prior to transfer of the waste oil
to the auxiliary b'oiler fuel oil tanks. Details of the volume of
contaminated waste oil placed in the auxiliary boiler fuel oil tanks
since 1980, as well's the.,'details of isotopic analysis performed on the
contaminated waste oil, are provided in Tables 1 and 2 respectively. As
shown in Table 1, the volume of contaminated waste oil placed in the
(uncontaminated) auxiliary boiler fuel oil tanks ranged from 300 to 1500
gallons. The 'contaminated waste oil was added to an uncontaminated fueloil volume of between 39,920 and 100,000 gallons, depending on the date
the transfer was made.

We have performed an analysis using the data presented in Tables 1
and 2 to quantify the radioactivity concentration in the releases
resulting from burning of contaminated waste oil. As was pointed out
above, the total radioactivity release has been accounted for in our
semiannual effluent release reports; however, since the auxiliary boiler
stack exhaust is'not monitored for radioactivity, an assessment was
performed, as part of our technical evaluation, to ensure that the
concentration limits of 10 CFR 20, Appendix B would not be exceeded and
hence that no adverse effects to the public health and safety wduld
result from this method of disposal.

In general, the radioactivity concentration in the contaminated
waste oil is reduced by dilution upon transfer to the uncontaminated
fuel oil tanks. Further dilution is provided when the waste oil/fueloil mix is burned and the combustion by-products are released through
the auxiliary boiler stack. Our method of analysis, therefore, was to
calculate the dilution factors for the mixing of the contaminated wasteoil with uncontaminated fuel oil (giving the radioactivity concentration
in the liquid waste oil/fuel oil mixture) then calculating the airborne
radioactivity in the stack exhaust considering the volume of air
necessary to burn a given volume of the waste oil/fuel oil mix. Since
fuel oil tank volume information was not available for the June 1985
transfer and therefore the dilution provided by the volume of fuel oil
in the fuel oil tanks at the time of transfer could not be established,
we believed that an analysis of the amount of radioactivity released by
burning this batch of waste oil, assuming no dilution in the
uncontaminated fuel oil, would represent a conservative assessment of
the upper limit"for the radioactivity concentration released from the
auxiliary boiler stack on any occasion. Our analysis showed that the
stack exhaust air would provide a dilution factor of approximately 7500
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for complete combustion of the waste oil/fuel oil mixture. This
dilution factor is actually the calculated value of the volume of air
required to achieve complete combustion of a unit volume of the waste
oil/fuel oil mixture, based on the chemical reaction describing the
complete combustion of hydrocarbons. We also assumed that 100% of the
radioactivity in this mixture would be released in the auxiliary boiler
stack exhaust. We believe that applying the dilution factor calculated
for complete combustion of the waste oil/fuel oil mixture is
conservative, since in practice approximately 20% excess air (which
provides additional dilution) is used in operating the auxiliary boiler.
In our calculation of release concentration we have not taken credit for
this excess air.

For the mix of radionuclides present in the contaminated waste oil
that was transferred to the (uncontaminated) fuel oil tanks in June 1985
(see Table 2), assuming no dilution of the contaminated waste oil in the
uncontaminated fuel oil, the airborne radioactivity concentration in the
auxiliary boiler stack exhaust was calculated to be approximately 50% of
the 10 CFR 20, Appendix B maximum permissible concentration (MPC) in air
released to unrestricted areas.

\
We believe, as stated'previously, that this represents the limiting

case for release of radioactivity, since no credit has been taken for
dilution of the contaminated waste oil in the volume of uncontaminated
fuel oil contained in the auxiliary boiler fuel oil tanks at the time of
transfer. We therefore believe that concentrations of radioactivity
released from burning the other waste oil batches identified in Tables 1
and 2 were substantially lower than the 'release concentration from the
burning of the June 1985 waste oil volume calculated on the assumptions
stated above. We expect that radioactivity concentrations in future
volumes of waste oil to be burned in the auxiliary boiler will be
typical of those shown in Table 2 for batches previously added to the
auxiliary boiler fuel oil tanks. Future releases from this pathway will
continue to be accounted for, as in the past, in our semiannual reports,
including an evaluation of the effects on public health and safety. On
this basis, since previous release concentrations have been well within
the 10 CFR 20; Appendix B MPCs for air and this effluent pathway has
been included in our Semi-Annual Radioactive Effluent Release Reports
with no identified adverse effect on the health and safety of the
public, we believe that continuing this practice in the future will
similarly not result in adverse effects to the public; We therefore
believe this evaluation provides adequate justification for our request
for NRC approval to use this method of contaminated waste oil disposal
in the future.

It should be noted that no waste oil has been transferred to the
auxiliary boiler fuel oil tanks since June 1985. We also do not intend
to dispose of additional contaminated waste oil in this manner until'e
receive NRC approval to do so. However, we anticipate that the wasteoil storage tank will be filled to capacity in the near future, at which
point we will need to take some action to dispose of the tank contents.
Therefore, as suggested by IE Information Notice 83-05, we request NRC
approval to dispose of contaminated waste oil by incineration in the



Dr. T. E. Murley -6- AEP:NRC:1034

auxiliary boiler system. We will need this approval by November 1, 1987
in order to allow us to dispose of accumulated waste oil in an orderly
manner.

Pursuant to 10 CFR 170.12(c) we have enclosed a check for $ 150.00
for the requested review.

This document has been prepared following Corporate procedures
which incorporate a reasonable set of controls to insure its accuracy
and completeness prior to signature by the undersigned.

Very truly yours,

M. . Ale ch
Vice President

cm
Attachments
cc: John E. Dolan

W. G. Smith, Jr. - Bridgman
R. C. Callen
G. Bruchmann
G. Charnoff
NRC Resident Inspector - Bridgman
A. B. Davis - Region III
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TABLE 1

CONTAMINATED WASTE OIL PLACED IN THE
AUXILIARYBOILER FUEL OIL TANKS

DATE
WASTE OIL
VOLUME GAL

WASTE OIL STORAGE
TANK SAMPLE
ANALYSIS ID

FUEL OIL

01/10/80
01/15/80
07/05/80
08/12/80
10/25/80
05/27/81
10/23/81
07/22/82
03/16/83
12/13/83
06/04/85

1500
1500

300
800

1500
1250
1500
1100

700
1300
1300

61861
61938
66230

95608H
98878H

71842
9262R

20185R
29052R
38607R
61031R

59,730
39,920
45,240
96,480
82,330 ,

85,200
87,350
93,220
94,960

100,000
Unavailable



TABLE 2

WASTE OIL STORAGE TANK SAMPLE ISOTOPIC
ANALYSIS RESULTS PRIOR TO TRANSFER TO AUXILIARY

BOILER FUEL OIL TANKS

DATE

01/10/80

01/15/80

LAB ANALYSIS ID.

61861

61938

ISOTOPE

Cs-134
Cs-137

Cs-134
Cs-137

CONCENTRATION
~uci ml

2.09 E-6
3.55 E-6

1.94 E-6
3.39 E-6

07/05/80 66230 Cs-134
Cs-137
Co-60

8.72 E-6
1.64 E-5
4.83 E-7

08/12/80

10/25/80

05/27/81

95608H

98878H

71842

Cs-134
Cs-137
Co-60

Xe-133
Cs-134
Cs-137
Mn-54
Co-60

Cs-134
Cs-137
Co-58
'In-54
Co-60

2.49 E-6
5.76 E-6
7.89 E-7

6.96 E-6
1.16 E-6
2.81 E-6
1.38 E-6,
2.29 E-5

2.10 E-5
5.67 E-5
4.90 E-6
4.93 E-6
1.19 E-4

10/23/81

07/22/82

9262R

20185R

Cs-134
Cs-137
Co-58
Mn-54
Co-60

Xe-133
Cs-134
Ag-110m
Cs-137
Zr-97
Nb-95
Co-58
Cs-136
Co-60

1.46 E-5
4.25 E-5
1.54 E-6
2.25 E-6
4.72 E-5

6. 16 E-7
1.07 E-6
3.16 E-6
2.14 E;6
2.91 E-7
6.92 E-7
3.27 E-6
2.39 E-7
3.65 E-6



DATE LAB ANALYSIS ID. ISOTOPE
CONCENTRATION

~uci ml

03/16/83 29052R Ag-110m
Co-58
Co-60
Cs-134
Nb-95
Nb-97
Sr-92

3.45 E-6
8.26 E-7
1.73 E-6
4.93 E-7
5.19 E-7
1.29 E-5
1.71 E-6

12/13/83

06/04/85

38607R

61031R

Co-60
Cs-134
Cs-137

Co-60
Cs-134
Cs-137

2.03 E-7
8.73 E-7
2.33 E-6

6.46 E-7
1.64 E-6
4.29 E-6



Attachment 1 to AEP:NRC:1034

10 CFR 20 Appendix B
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2 r lo'>
I <lo»

~ I0 's
2 < le'

rlo»
I c lo ~

4xlo t
2'clo t
5<10 '

I clo
I<10»
9 <10 ~

7 <lo ~

~ v 10
I xlo»

2 x)0't
4«IO >

Silo'
«10 ~

Sxlo
'XIO>

ix)0 >

4 « lo'
9 «Io ~

2 x le"
Silo>
telo >

4 <IQ'
2 r

le'<10 '
< 10'

4 <10'
2 ~ 10 >

1 ~ 10
'<IO'

vie ~

I <Io
I <IO
I <10
I < lo ~

9 «10'>
9 < lo
4 Clo'>
4 c lo
I clo
I < Io'>
2 ~ lo
'9 rlo <

4<10 >

I < 10'>
9 c lo ~

4 < IQ
I < lo ~

2 ~ lo ~

9 vie
4 «lo
2 xlo'>
iclo >

I<10 >

4 xlo
4 « lo'

< lo'
2

xle'«10
>
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Ayytt>0)X 2

coocsllvottoos ta Att oo4 wotw Avovo Hofv<~ I eoctterovtle collttovoe

; Sw -. ~ > ~: m ot s>oom)

')oslo I
I

ro VI~ II

Noosoot (ototts>4 vvv<4<) I tsotooo 'o>VittllI

Alt

C@lvi<to '2

Wotsr

Colo<<It> I Colvttttt 2

()ICi/nl)())C i/ml)())C i/ml) ())C i,/al)
Coeoe (21)

Cooeor (29)

Cot>vs (90)

OysWostvos (W)

Elostslolvttt (99)

E<Slv<tt (4 ~ I

Ewov)vttt (42)

Co Sy

Cw 242

Cor 244

Cw )ct)

C<tt 2 ~ 4

5

I

, Cossw 5

I
Co SS 5

I
Co 40 5

I
Cv 44 5

I
Cttt 2 ~ 2 5

v I
5

I

5

I
C<v 245 5

I
5

I
Cot 24y 5

I
5

I
Cits 244 5

I
Oy >45

I
, Oy)44 5

I
>E ~ 2SS 5

I
f Es 2$ 4«t 5

I
E>2$ 4 5

I
, E>2S5 5

I
Et It)o 5

I
Et Ill 5

I
Ev 152 5
(r/2 vo 2 h<s) I
Ev 152 5

,
(1/2 v>$ r< ~ 1 I
Ev 1)4 5

)
I

Ev 1555
I

2<104
2 <10
2xlo t

9 4 10 ~

S«lo t
5<10 4

2 <lo'
clo'
c lo'

I v)0'
I r)0"4
'I cle '4

4 c 10
I < lo
9 r 10'>
I c le ~ it
5 v)0 ">
I < lo"4
5 c>0
I clo ">
5 <IQ
I Io'>
4 < lot»
I ~ IQ ~ tt
I ~ Io
>r)0 >

2 r>0'
2 <>0 ~

2 <lo'
<lo

5 <10''4
t) < Io '

5 <IO
4 <lo ~

2 ~ >0 "
I <10 't
5 <10 "4

r>Q "4
4 <'>O

~ r 10
7 < lo
4 ~ 10
4 <10
5 < le
I cle'4
2 <Io'

<)Q ~

r
rlo'«io

4

Telo'clo

>

I x)0 >

Ix)0 >

4<10 I
4«IO >

2 «10'>
I g lo
I clo > I

I clo >

4<10 >

1 < le ~

7<10 <

I rlo ~

7 < IQ ~

2 <IO'
5 < lo ~

I r lo ~

I cle ~

I v)b '
<IO ~

I <lo ~

4 <10
I ~ 10'>
4 <10'>
4clo>
4 < IO'I
I ~ 10

< lo'I
I rlo >

I <10
1 < le
7 r lo ~

5 ~ lo
S <10 ~

~ ~ IQ
~ r 10 ~

I IQ'
1 ~ lo''
5 ~ 10 '

~ lo '
< lo

5 ~ lo
'<>0>

2<IO '
c lo

2rlo >

4 <lo ~

4 lo'
~ lo

4<10 >

I x)0'
x lot>

ex)0 4

5 vie
2 «lo'4
2 x lots
I xlo 4

2 clo '4 I
7 «IO ~

4 c)0'4
4 « le'

clo'> t2xlo» I
2XIO.» I
2 clo'>
2 4 le'> (

2 x)0
4 x)0 '> ~

2 rlo
4 clo'>
2 c)0''> '

clo'> "
Svlo t ~

~ r le'>
4 «lo
4 <10
9<)0 4

y rle ~

~ < le '
vlo'

2 ~ lo
2<10"
2 ~ >O '4

2 ~ 10 '
d ~ 10
~ ~ IQ i>

~ Io
I ~ IQ
2 ~ lo 4

I r)O
2<104

v>Q 4

I <IO'
vlo 4

4rlo '

4<)0 t ~

I<IQi~

2rlo '

Sv(0 ~

Sx)0 '

x)0 ~

4 xle'
x)0'xlo I

I x)0
'xlo>

Sxlo >

Sxlo >

2 x le'
xle'2'xle

>

2 x)0'>
S xle ~

2xlo I
7 x )0 ~

2 X)0 >

4«lo 4

2 xle ~

4 x)0 ~

2 X)0
~ x 10 ~

2 rlo'>
4410 4

I clots
2 4 10'

x)0
4 x )0'
4 x)0 ~

4 «lo'>
4 x)0'>
2 vie
2clo >

'2 <10 >

2 <10'
< lo'>

I clo >

2<10 >

2 <10
9 ~ IO
9 ~ lo
I rlo ~

1
<lo'<10

>

Sr)0 >

~ rlo >

Sr)0 >

2<)0 >

2<10 '
«10 ~

2 x le ~
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Att(NOIX I
Coacoaae>>on>hn Alr oa4 We>or A1ovo Ho>cael ee>>rerevai Con>levee

"Sro rc»o»1 oN> o»»e«v»)

feilo I reele II

II~ III~ II> (o>~ <Ilk av<nooil I>~ coco r Colvraa I Colvran 2 Co>vina I '- Colvraa 2

Air Wo>or, Alr We>or

t („Ci/mi)()C~/ma)(„CI,/mX) () CS/aZ)

Sorrel v ra (100)

l SIv«lno (9)
I
~ Oeoo>la>vrn (441

Oomvra ($ 1)

w Owraoalvra (12)

b 0o>4 (19)

d>

He>a>vrn (11)

Hei<a>var (41)

Hyoroooa (I)

Inc>via (4 ~ )

lee>ne (521

t<n 154

t<n 25$

t<n 254

04 15$

04 IS9

Oe 1'2

Oo tl
Av >94

Av 195

Av 199

H> III
>ro 144

HS

la 111ar

>n I lorn

ln 115<a

ln 115

I 1'15

I 124

I 129

I 121

1$ 1

I >54

5

I
5

I

5

I
5

I

5

I
5

I
5

I

5

I
5

I

5
I

5

I
5

I
5

I
5

Svh
5

I
5

I
5

I
5

5
I
5

I
5

5
I

5
I
5
I
5

4 vlo'
c lo ~

1 «10 ~ '
lo ~

1 ilo»
2 ~ 10»
5 i>0 ~

1 r 10 ~

2 ~ lo
9 ~ lo >

S < 10"
4 <10'r
2 ~ lo r
1 r 10'r
I c lo'>
4 ~ 10 ~

I clo ~

4 ~ >0 'r
5 ~ 10
2 ~ 10
I <10 ~

I ~ '10

4 r 10'>
1 <10 ~

1 ~ 10
1 ~ 10
5 <10'

~ 10<'
<10

I ~ 10 r

1 i >0 ~

I r>0
1 ~ 10 >

1 ~ 10 '
~ 10'
~ 10

1<10 r

5 ~ >0 '
~ IO'

I ~ 10 '
<10'
~ 10 '
~ lo'c

9 < IO
5 rlo
1 ~ lo
9 ~ 10
1 ~ 10 r

1 ~ 10
5 ~ lo'

clo >

oclo >

I «lo
'xlo>

Svlo >

2 vlo
2 clo
I clo'

«10'>
I cle
2«lo >

2clo >

I c lo
I rlo'>
5clo>
SilO >

5 ~ 10 >

4 c)0
2 cle ~ >

I <IO ">

5 c lo'>
oclo >

1clo '
~ 10'>
r IQ

~ r 10"
I ilo"
I 10"

4 10'>
4 rlo'>
5 <10
5 ~ lo"
I ~ 10
I r 10'>
5 < ~ Q

5 ~ >O'
IQ

4<10 '
<10

5 ~ IQ'>
I r>0
4 ~ 10
4 ~ IO >

2<10 >

2 <10
5 ~ lo >

2 ~ 10"
I rlo
~ ~ IO >

2vlo r
2 vie»
Ixlo 'o '

x)0»e
)I xlo '9

cle II
2x)0 '

ilO»
I«IO r
5 x )0»
2xlo '

«IO»
I vlO» (
4 xlo»
ovlo I
Sxlo 7

4vlo >

2xlo >

I vlo'>
I v)0»
4 clo» ~

5 vlo ~

I ilo r

1 c lo»
1 < 10»
4 «10»
'2 clo
1 i lo
4 cle
1 c lo
2 ~ lo I
4 i lo'r
1 ~ 10"'>
~ rlo >

4 ~ IQ'
9 ~ >O'r

< IO'r
I <10 >'

~ lo r

9 ~ 10"
r lo ~

2 <lorn
2<10<
I ~ IO'
I ~ 10 ~

5 ~ 10»
5 ~ Io ~

4 ~ 10 '
1 ~ 10 r
4 clo»

I xle ~

I xlorr
Sxlo >

Sxlo >

9xlo I
9 xlQ
I x le ~

5 xlo ~

1 xle ~

2 xle ~

~ x le->
Ix)0 >

4vlo >

4«10 >

2xlo >

2 r le»
2 xle ~

I
vlo'ilo

>

S vie >

1 xlo ~

1xlo
'v)0>

1 ~ 10 >

$ <101
$ «10 >

Sxlo >

1 x(0 >

I clo >

I < 10
2 < 10'>
1<10 >

4 r le ~

4 ~ 10
9 ~

10'<lo
>

2.10 r
1 ~ 10'

~ 10'r
10

4 ~ IQ ~

2 r le'
~ 10 r

4 ~ IO
I <10'
'1 c '10"
I i>or
4 r 10'>
1 ~ lo
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PART 20 ~ STANDARDS FOR PROTECTION AGAINST RADIATION
App. B

ATQINOIX I
Cen«ontrettono ln Alr eni wetor AIeye Note«el In«ho«oval CenHsee1

r5oo «riot ~ I orxt Ot ecctrxkx)

TeNe I 544)o N

Ileaont (creak Ilvnloet) t too«one I Colvan I Celvan 1 Co(van I Co(van 2

I Alr We«or Alr We«or

(IICi/mL)()ICi/ml)(IICi/ml) ()ICi/ml)
Ieilne (Sl)„

Irglva (TT).

Iree (24).

rry trton ($4)

8

v.".ontttenva (5T)

~ LoeJ ($ 2)

lvtorlva (7 I ),

Meneonoto (2$ )

Morcvry (Io)

Molylionva (41)

Nooiyalvnt (40)

.. I lli
I 1$ $

tr ISO

tr IQS

", I~ lei
«

T ~ 55

yo 5 ~

rr Ila
Xr 45
rr IT
rr II
le 140

~ b 20$

>tt 210

~ II '112

(v ITT

Mn $ 1

Mn $ 4

Mn $ 4

HQ leynt

HQ IQT

HQ 201

Mo QQ

Ni 144

Ni 14T

tt~ I 4'

I
I
I
5

I
5
I
5

I
5
I
5

I
5v1
Svb
Sv4
5v4
5

I
5

I
5

I
5

I
5

I
5
I

e 5
I
5

I
5

I
5

I
5

I
5

I
5

I

5

I
5

I

lxlo t
I xlo
4XIO r
I xlo '

Xlo
1xlo

'xloc

2xlo r
'2 xlo
~ v 10
I xlo t
I «lo
Sxlo t
4 vlo ~

1vlo t
I xlo ~

I xlo ~

2x)0 r
Ivlo r
2 xlo ~

2 xlo ~

I xlo'c
2 vlo'4
2vlo c

2x)0 t
4«lo r
5 « IO
2«10 r
1xlo '

x lo
4 vlo ~

Ixlo r

$ <IO r
T xlo
I «10
I «10-t
2 «10 ~

Telo t
Ivlo r
T «Io
2vlo r
I « lo tt
lxlo '
4 vlo ~

1 vlo'
xlo ~

I x

lo'xlo

I
T xlo ~

lxlo I
Ixlo

'xlo

'xloI
IXIO t
I x 1

0'xlo t
2xlo t
Txlo I
'1 xlo t

I 2xlo I

I

TxlO-t
'XIOt

Ixlo t
I xlO '

xlo ~

Svlo t
4xlo

'xlot
2 xlo t

I lxlo t
I xlo t
Q x)0 '
ixIO t

I lxlot )
ivlo t

lxlo t !ixlo t
Svlo

'xlot I
I vlo t
5410 t
lxlo I
Sxlo I

! I vlO-I "

'2xlo t Ilxlo t
2xlo t

I 2xlo t
Ixlo t
Ixlo t

1xlo '
X)0~

I xlo ~

4 Xloa
I xlo t
4XIO '

xlo '4

~ x)0~ I

5 x)0 o

1 XIO t
S x!0 c

5xlo
'xlor

I xlo
lxlo r'I
1xlo t
2 v lo ~

5 xlo'
vlo'XIO t

'xlot
4xlo ",
I vlo 't
4xlo 'o ~

T Vlo't
(

2 xlo~ I
2 xlo ~

Tvlo t I

5 xlo~
I «IO ~

Iv)ot
Sxlo t
2 Xlo
1 «10~
lclo t
4 vIO ~ I
I v(0'4
2 x)0~
4 xlo ~

1 «lo~
Txlo «

2 xlo'I
I«(0 "I
I xlo t
I x'Io~
4xlo t
Sxlo t

4 X 1 0 ~

4 X)0~
Txlo I
2XIO

'xlo

'XIOI

, 4xlo
'XIOI

SXIO t

~ x 10 ~

2 X 10'
4XIO I

5XIO t

2XIO t
2VIO '

Xlo'
4XIO

'xlor
2xlo

'xloI
2xlo t
I xlo '
xlo ~

lxlo t
2 xlo
I xlo '

xlo '
xlo ~

I xlo '
vlo ~

1 xlo '
xlo'xlo t

Sx)0 I
I xlo

'xlo

'xloI
TXIO I
Ixlo I
4xlo I
4 Xlo'

xlo
'XIOt
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ATTSNQIX ~

Coacsaaenoas»a A»t eae Watt» Aleut Natu»el 4»>to»tete CoatlavW

(See «otto et etc> ot s>x>ecuas)

reolo I t feolo II

S)omah> (ett»»»ls l»lt»»let») tee»opt 'olvma I Colvma 1 'lvme I '(vma 1
I

Alt Wats» Alt Water

(L C i/ml)(„CL/nl)(pCl/ml) ())Cl/ml)
Heotvaium (01)

Hi»It~ I (24)

Nititvm
(Colum1)vml (e I)

Osmtvm (T4)

u>

Tat)tv(um (e4)

Tt»osa>torus (IS)I

flat)»»vm (TS)

Tlutta»um (94)

He 11T

Na 210

Hl 50

NI 41

Hi 45

Hh 01a»

H>I 05

Nu 9T

Os I ~ S

Os )elm

Os 101

Os 101

ae 101

T ~ >09

>'2
Tt 101

ft 101m

rt te)

f» >0Tm

et 19T

>'u 25 ~

eu 250

eu 2eo

eu 2 ~ I

5

5
I
5

I

5

I
5
I
5

I
5

I
5

I
5

5

I
5

I

5
I
5

I
5
I

5

I
5

I
5

I

1
I

5

I
5

I
5

5
I

5

I
5

I

4 ~ 10
I c)0
5clo t
T clo
5 i lo
~ c 10'
4«10 s

1 c >0
'9 10'
5 ~ Io
I clo '

c lo
5 ~ 10
I Io
4 ~ 10"
5 ilo ~

5 ~ 10
5 ~ lo t

2 ~ 10
0 ~ lo
I ~ 10»
e ~ lo '

~ IO
2 i 10
I ~ 10
T ~ lo
4 ~ lo

~ IQ
T ~ 10»
I ~ lo
4 ~ IO
4 ~ 10
1 ~ Io ~

I ~ IC
'V

) IO'
~ lo ~

5 I t) ~

> ~ IO '
~ >0 '
~ 10»'
~ 10 "

2 .10 r>

r ~ lo 't
2 ~ 10 '>

~ ~ 10
0 ~ 10
~ ~ lo»

0 ilo
0 c )0'
4 ~ 10'>
e ~ 10 >

4 r Io'>
4 ~ Io t
I «lo"
2«IO >

e » IQ
1 ~ 10 >

>clo>
I ~ Io ~ >

1 ~ 10'
SilO >

1 ~ 10 '>

lo I
2 ~ 10 >

2iIO '
~ 10

T 10
5 i)0
S ~ >0

')

~ lo t
2 ~ 10 >

I lo
~ F 10'>
5 ~ Io >

2 ~ '0 >

5 ~ 10 '
~ lo

a 10
1 ~ 10
5 ~ 10 >

5 ~ 10 >

) ~ >0 >

I >0'
~ Io

silo>
1 ~ lo >

I lo ~

10 ~

I ~ 10
0 lo
I ~ 10 ~

4 ~ lo ~

T ~ '0 >

r ~ lo >

I xlo'>
4 e)0'>
Sxlo s

2xlo s

2xlo
'<10s

1 ~ 10»
I F 10 ~

1<10 s

'1 x>0'
e xlo'»
Sx)0»
2xlo s

1 xlo»»
2«>0 t
2 xlo'

~ 10'
2 clo'

~ 10
1 <10't
4 c>0 ~

I ~ lo's
I ~ lo'
0 » lo'
S ~ 10 ~

Silo»
2 ~ lo s

I clo'
2 ~ Io '

~ 10»
5 ~ lo
1«10'

~ 10
2 c lo'

to ~

I 10'
~ lo '
~ )0

1 ~ lo t
2 ~ Io t
Telo'

~ IQ t>

4 ~ lo
I ~ lo
4 ~ 10 '

~ '0 '>

1 ~ lo t>

I ~ lo

1
xle'xlo

>

I x)0 ~

I x)0 ~

1 x)0 ~

2xlo >

Sxlo >

T xlo ~

I 'x 10 ~

I xlo'
e»r IQ ~

4 xlo ~

I xlo ~

I x)0'
0 clo'
9 « )0 ~

T ilo'>
T x>0'I
1 x )0'>
1 «lo'>
2 ~ 10 ~

c IQ ~

4 ~ 10
5 « Io''
1 «IO ~

1 ilo'
9 ~ 10'>
T «10'>
2 c>Q ~

2 ~ 10 I
I rlO
I i lo'

~ Io'>
I «10 >

0 ~ IQ
2 10

I 10
~ IQ ~

I ~ Io ~

I ~ lo
5 ~ 10 ~

1 ~ 10 >

5 10 ~

1 ~ 10
'r)0»

5 ~ lo >

1 10'
~ lo
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Attrl(OIXI
Coarsen«ton> >n Aw eni W«er Ahevo Hors>el Iotherovn4-Cont>nvoJ
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rshle I re 4> ~ II
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>

A)r I Water
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te>es>>sat (19)
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8
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eeilvrn (II)

Scion (44)

Shen>vat (15)

ehoilv>a (4$ )
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I~ 224
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In 222
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lh 10$ >a

eh 10$
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5

I
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I
5
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5

I
5
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5

I
5

I
5
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5

I
5

I
5
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5

5

I
5
I
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I
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I
5

I
5

I
5

I
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I
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4 xlO It '.

2 x)0 ~

2 x )0 ~

2 x lo-I>
'x)0"

5 xlolrlo '>I
2 x lo ~

1<)0 I
2rlo I
ix)0 I
ix)0 I
1 xle I
4 «10»
I

«IO'<lo'xIO>

'
«10»

I«10'
1 r)0
I « IO I>

orle I
2 xlo
2

«10'«IO
r>

Sr)or
1 ~ 10 ',
1 «10", i

I x)0m
1 « loix>0"
5'«10 I

I x)I
ix)0 I

2xlo
'r)OI «

2410
'«)OI

Srlo I
4 «10
2rlo I
Irlo > I
ox)0 >

~ xlo '
x lo'
x)0'I '«

1 xle ~

SrlOrr '-

1 x le ~

I xlo'
~ x )0 ~

Ix)0 >

Ix)0 >

I xlo ~

l x)0 ~

2 xle ~

I xlo ~

9 x 10'
4 x)0 ~

9 x lo ~

9 x )0»
Ix)0 >

I xlo'
rlo'>

4xlo >

I r lo ~ >

I x)0 >

1 « lo'>
1 x le'>
ix)0 '

IQ ~

or)0 >

5 r le'>
2 x)0
I v>0'
1r)0 >

2 x)0'
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I r le'
I r le
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>

I
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>
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x
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Sxlo '
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~ X lo»
I xle»
4xlo "IIX)0 0
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1 xle '> I,

1xlo >

4 x)0» I

1 x)0»
5 xlo'r
I xle ~

4 x)0»
2 x le»
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lx)0 >

~ rlo'I !
4 x)0
1 x)0'II
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4 xlo '>,,
2 x)0">
4 « 10'I
4«10 ",
~ x lo
1 rlo-I~

Sxlo "I
l x)0" '
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ix)0
"'x)0'>)

I rlo > )

$ «lo I
9 «10
5 « lo»

«>Q
I «lo»
1 r lo'

.«10»
l«)OI
4 «lo» I
1 «lo ~

2 x)0 ~

ix)0 I
2 r )0 ~
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2 rlO» ~

2 xlo»
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''Amcndcd 50 I k 11000: ron>note rc.
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PART 20 ~ STANDARDS FOR PROTECTION AGAINST RADIATION

'Lpp B

l(OTF. TO APPF«IDIX S S ff snp of 0» conditions spscUL04 bs(aw
mst the correspoDdlng 'velUes spec(404

bslovr map be used ln Ueu of those specULed
ln paragraph X above.

~ . ff the Ident)tp of each radlonuchde ln
the mixture U knowg 'but the crmc\Dtratton
of one or Dlore of '(he rNIIOD'ucUdes ln the

Xotx: lo sny ~ «n«ff (bfrf II «JIII(uif ih sir sr
es(cf 0(msrf (.Iso one rsthsr.uc!Icr. (hf u:hitint (slur)
lsf Our(X000 0( (bu AOOCaoit IhO(uc bf I«(r«h(Inca S!
rel(001'.

U Ibc Idra(i(v scd csn((1(rS(isn I rtrh rsdishu
C(I«)f lh Iht Ciit(i(re ~If 000nn, (hf;,1(!Iit CS(iirt
'Ihsi(lc bf crrivr«I 0( tsl«in I U~ I««min(« 'I s(h

Is'000((ldrio (10 minurf. (fI rsu» n«« ~ ~n I"0 auth« I««a

g b ff tl' Idenutp af each radionucUde lnt» m(xture Le not known. but It ls xnaon
that certain ra4lonuchdse specU)04 Ul hp
pendlx -B" are Dot present tn the mlxcure,
the concentrauon Ltm)t for the mixture ls
the Los(est cancan(rat)on Umtt specUU4 ln
hppend)x "B- for aDP radlonucUde vfhlch le
DOt Xnan to be absent fracn the mtxture;

In csh(ea((susfJ C „C ~ . 000 C» 01 I i( (rc coun(an(f
Sip("I. src (Ipr «, Inc it pp ~ «nc 1(pr..
ui'fly. Ibfn thf 1(n(ch(rs(srn««nti( nv I ...'Ica « thai
(hf (0((snins rv«s(isiunin ~ I»II

r, r ~ r ~

~~«I P ~ ~ ~pc ~IP . n

«( ~ h«v ~ ««v ~ f1a« ~ iir

a. For purposes of Table I. Coh L~x la "
b, Fo('Urpo(cs of Table I, co(, QM x 10'i
c. For purpcuscf Table 11. C I, I Sx 10'4
d. For purposesof .ab'.s LI. Co.'. ~x IOJ

1

mixture U not xnan. (he conoentratlon'I PIIMh( (h the mi(turf Sno (hs,:nu( I(nf«n«~ vt(I" P)m)t IOr the mlXture le the Umlt SPOCU)04I(Ibid ul Acofnc!I s ror (1«(cvc(5: fs(isnuchcf «hfn = ln hppendlx "B" for the radlonucUde ln theho( Iil ~ Cal((urf. T!If «urc 0( ~ I:h ((:CI ror ~ II (hf
rsc(shun(Oct ih Ibc (h(I(urc nsy ..0( ~ Im< 't- (f,mm(xture having the los(est ooncantratlon"iin((y") . '~Umlt: or

fv Cttuftx: lf rad(snur!ICCS (. e, Int I' rf Orf»n(

c g(cmco( ~ ~ (Clf 'c I'cr( sc 'JC(000 I
Co)Orna I

"AlrUCI(h))
Celu(hn 1

+ 0(cf
(««CI«1'�)

)
I

Tsbl ~ I Table ff
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hlr (««C(lm)) «s(sf

( Clhh))

fl!II( tnoirn (ht( Sr )0 ':", '.'a I l.'S. I )I. I I)S, i

nsi. C.h (s(.C. ~ ~ I f .. Jc«rc 0(;%I«cn(......,..........
Ui( J trash:,'(0'I ir r,: ..' w. I:.v."I (si.t'Y)'.")"""""

tsb,c II or!yi. Pb .'. PI. R:B, RI ..C. R ~ .W (

Ui( J tnswh (hs( dr 00 I:.'0. I «U, I ',s. 'I~ . Isb!C II I
orby'I. Pb llc. Rs S. Rs ID. CcI,(a si I C(W

U I'i u chsv1 (r ~ I I t«s. (00IC II Cl"yr, Rs 4. L14 Rs 1

m IIC 10( i«JC1(,
U n J trsw1 Uiw ~,Lnw-Juris an.1 sr 00 I:1(. Pb I

:IO. AC'rs:).'s ~.'P'i W.pp )II, Ihl Jt

(Circ�'is(

i

sx((yn

4XI

tx(0
IX(0

SXIO«J

tx(OJ

4 XIOJ

IXIOJ

I( i( 'J cnew«I Ibi( i«snscrh'i((frs sh'I Pb:0, Ac
Rs M. Ihs Pii Ii Irc f «I (rich( ~ ~ ~ ~ ~ ~ ~ - ~ ~ « ~ ~ ~ «

U i( J tnsrn ms( slchswmi(ters shc Ac «~ srv ..0(

U I( is 4 nswn (ha( Ac ~ . h nc. ps ni. Pu a». pu
Zs, P 0 Is). Pu IQ. Pu )(I, Cm;0). CI lis Inu C(tl(
Ifs 40( Oiisidl.,

)X(0 ««

))( (0 ii

sx(0 u

IX(0 n

IX(0'u

IX(0 u

IX)0 0

4 If a ailx(ure 0f radlODUclldce consists of
u~nlum and IU daughters ln ore 4ust prior
«to cbcmlcal separation af the uranium from
Ihe ofc, the vali(ee spectecd be)acr
used for uranium and Its daughters through
radium Ssd. Instca4 of «those ftom paragraphs
l. S. or S above.

a. For purposes of Table 1, Col. L-lxla.«
pCI. mL groae a!Pha aCtlV(tlu Or 0 X I(PU pCII
ml natural uranium: or Oe mlcrograms per
cubic meter of air natural uranium.

b. For purPaeee of Tabl ~ ff. Cob I S X 10 4
0CI'(nl gross alPba aotlvltp«or SX LO II pOll
ml na(Ural uraniurrv, or 0 mtcrograms

7 cubic Dieter of air DstUral uranium,

s, For purposes of thU clots. a radio
nuchde mar be constdcrsd ae nat present In
~ cclxture tf ( ~ ) '(he ta'(Io of the concentra
(IOD of that racuonucUde ln the mixture
(cs) so the cancan(rat)on Llmlt for that
rsdlonuchde specuscd in Tabl ~ Q of hp
pendlx B (KPCC) does not axased

Cs Lu
~ (I'0'Fc Q lo) and (b) the eum of such

ramos for au the rsd)onuchdce cons)dered as
got present ln the m(xture does Dot exceed
Vi

Cs Cs
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PART 50 ~ DOMESTIC LICENSING OF PRODUCTION AND UTILIZATIONFACILITIES

< There !aust be substantial advantages to
~ be gained, such as reduced power outages or
~ reduced personnel exposure to radjatjon. as a
c: direct resujt ofpot Iequjrhg surveillance
„capsules in all reactors h the set.

ill.Report of Test Results

J)>A E»ch c»psule withdrawal and th» Le!,t

n suhs must bc the sub!»ct of a»umrrary
Lechn;cal report to bc submi!!ed. as sp c:f: d
in I Q).J. wi!hin one year after capsuie
withdrawal unless an e> tens>on cs gr»n! ed by

.~ the 'Director. Office of Nuclear Reactor
QR»gu4!ion.

B. Tbe report must hciude the date
required by ASIMS 166. as epecified in
paragraph ILB.Iof thfa Appendix. and the
resujts of all fracture toughneaa tests

o conducted on the beltline materials in Lhe
Irradiated and unbvadjated conditions.

C Ifa change in tbe Technical
Specifications!a required. either h the

~ pressure-Lem perature limits or In the
operathg pm»dutee requited to !neet the
halts. the expected date for submittal of the
revised Technical Specificatlons mwt be
provided with the reporL

APPENDIX I—NUMERICAL GUIDES FOR
DESIGN OBJECTIVES AND LIMITING
CONDITIONS FOR OPERATION TO MEET
THE CRITERION "AS LOW AS IS REASON.
ABLY ACHIEVABLE FOR RADIOACTIVE
MATERIAL IN LIGHT-WATER.COOLED
iVUCLEAR POWER REACTOR EFFLUENTS

SEcrcon l. Introduction. Section 50.34a
provides Lhat an application for a Perm!t to
construct a nuclear power reactor shall In.
elude a description of the preliminary
design of equipment to be Installed to mam.
tain control over radioactive materials !n
gaseous and liquid ettluencs produced
during normal reactor operations. mclud!ng
expected operational occurrences. In che
case of an appltcaclon tiled on or alter Janu.
ary?. 1971. the appllcatcon must also Identl.
ty the design ob!eccives. and the means co
be employed. for keeping levels of radioac.
tive rnacertal in effluencs to unrestr!cced
areas as low ss practicable.

Section 50.36a contams provisions de.
signed to assure chat releases of radioacnve
matenal from nuclear power reactors to un.
restricted areas dur!ng normal reactor oper.
acions. including expected operational oc
currences. are kept as low as practicable.

This appendix provides numerical guides
for design objectives and li!nitingcondit!ons
for operation Lo assist applicants tor. and
holders of. licenses for light uater cooled
nuclear power reactors in meeting the re.
quiremencs ot 1150.3%a and 50.36a chat ra
dioactive matenaI in ettluents released trom
these fac!hties to unrestricted areas be kept
as low as is reasonably achievable, Design
objectives and limiting cond!tions tor oper
ation corform!..g to Lhe guidelines of this
appendix shall be deemed a conciusivi
showing of compliance with che "as low a ..s
reasonably achievable" requirements o! 1'0

CFR 50.3ea and 50.36a. DeS!gn Ob>»CL!aeS
and limitmg conditions for operation d!!!er.
ing from Lhe guidelines may also be usec.
subject Lo a case by case showing of a su:L
cienc basis for the findings ot "as lou as .s
reasonably achievable" requ:red bv
I$ 50.3<a and 50.36a. The guides presented
In this appendix are appropr!ace only !or

L
light uater.cooled nuclear power reactors
and not for other types of nuclear fact!!ties.

S EC. 1I. Gucdes on dcstan objectives /or
tiaht uatcr coated nuclear pouer reactors li.
censed under f0 CFR Part 50. The guides on
design objectives set torch in this section
may be used by an applicant for a permit to
constr cc a light uater cooled nuclear power
reactor as guidance in me»ting the require.
ments of 150.3%a!ah The applicant shall
prov!de reasonable assurance chat che fol.
low!rg design object!ves w!II be met.

A.. he calculated annual toLal quantity of
ail raa!oactive matertal above background

'o

be released from each light water cooled
nuclear power reactor to unrescr!cced areas
wnfi noc result in an est!mated annual dose
or dose comm!tment from liquid eftiuents
for any individual in an unrestricted area
from all pathuays of exposure!n excess ot 3

~~ millirems co the total body or 10 mllllrems
> to any organ.

B.l. The calculated annual total quantity
of al! rad!oactlve mater!al above background

= to be released from each hght u'acer cooled
nuclear pou'er reactor to the atmosphere
w!Il not result in an est!mated annual air
dose trom gaseous eftluents at any location
near ground level which could be occupied
by Individuals In unrestricted areas in
excess of 10 mlllirads for gamma radiation
or?0 milllrads for beca radiacion.

?. Notwnhstanding the guidance of para.
graph B. I".

<ai The Commission may spec!fy, as guid.
ance on design ob!ectives. a lower quantity
of radioact!ve matenal above background to
be re!eased to the atmosphere!I:c appears
that the use of the des!gn oblecctves .n para.
graph B.l is likely to result m an estimated
annual external dose from gaseous etfluencs
co any Individual in an unrestricted area in
excess of 5 m!Ilirems to the total body: and

<b) Design objectives based upon a higher
quantity of radioactive material above back.
ground co be released to the atmosphere
than che quantity specified !n paragraph~ B.l u!Il be deemed to meet the requ!re.

-~ ments for keepmg levels of radioactive ma.
ter!al in gaseous effluencs as low as!s rea.
sonabiy achievable! I che spp'.!cant provsdes

~ reasonable assurance chat che proposed
h!gher quantity will not resulc in sn esct ~

mated annual external dose from gaseous
effluents to any mdiv!duai !n unrescnc:ed
areas m excess ot 5 m>lltrems to che total
body or 15 millirems co che skin.

C. The calculated annual total quantity of
all radioactive iodine and radioacc!ve mace
rial in paruculace form above background to
be released from each hghc water cooled nu.
clear pou'er reactor in efBuents co che at.

e mosphere will not result !n an estimated
annual dose or dose commitment from such
rad!oacctve !odine and radioactive mater!al
'n particulate torm tor any individual In an
unrestr!cced area from ail pathuays ot ex
posure m excess of 15 mill!rems co any
organ.

D in addi!!on co the provts>ons of para
graphs A. B. and C abose. the aPPI!cant
!rail include in the raawaste system ail
!:ems of reaso, bly demonstrated cechnol.

Here and «is»where !n this appendix
backgrourd means rsd!oacc!ve materials in
:.:» envlrocmenc and !r! Che aft lucnts trom
hgh: water cooled power reactors not gener.
A!ed m. or ster:bucable to. the reactors of
uhich spec>fic account is required In deter.
marin!I design ob!ect! Ves.

5049

ogy that. when added Lo the system sequentially and in order of d!min!shing cost. bene.fit return. can for a favorable cost benefit
g ratio etfect reductions in dose to the popula-
~ cion reasonably expected to be within 50- !niles of che reactor. As an Interim measure

and until establishment and adoption of
better values (or other appropriate criceriah~ the values $ 1000 per Lotal body man rem
and $ 1000 per man thyroid rem Lor such
lesser values as may be demonstrated to be
su! table in a particular case) shall be used ln
this cost benefit analysis.

The requirements
of this paragraph D need not be complied
with by persons who have flied applications
tor construction permits which were docket-~ ed on or after January 2. 1971. and prior to
June 4. 1976. If the radwaste systems and~ equipmenc described in the preliminary or~ final safety analysis rePort and amendments
thereto satisfy the Guides on Design Objec.

~ tlves for Light Water. Cooled Nuclear Power
Reactors proposed In the Concluding State.
ment of Position ot the Regulatory Staff In
Docket-RM-50-2 dated February 20. !976.
pp.?5-30. reproduced in the Annex to chls
Appendix I.

SEc. III. 1m pigmentation. A.I. Conformity
u:ith the guides on design objectives of Sec.
tion.II shall be demonstrated by calcula.
tlonal procedures based upon models and
data such that the actual exposure of an in.
dividual through appropriate Pathways is
unlikely to be substantially underestimated.
all uncertainties being considered together.
Account shall be taken of the cumulat!ve
effect of all sources and pathways within
the plant concributing to the particular
type of effluent being considered. For deter-
mination of design objectives in accordance
with the guides of Section II. the estl!na.
tlons ot exposure shall be made with respect

~ to such potential land and water usage and
food pachways as could'actually exist during
the term of plant operation: Provided. That.
if the requirements of paragraph B of Sec.
t!on III are fulfilled. the applicant shall be
deemed co have complied with the require.
ments of paragraph C of Section II with re.
spect to radioactive iodine if estimations ot

~ exposure are made on che basis of such food- pathuays and individual receptors as actual ~

ly exist at the time the plant is licensed.
2. The characteristics attributed to a hy.

~ pochetical receptor for che purpose of escl.
mating internal dose conunicment shall take
into account reasonable deviacions of Indi ~

v!dual habits from che average. The app!I ~

canc may cake account of any real phenom.
enon or factors actually affecting the esci ~

mace of radiation exposure. Including che
charactenscics of che plant. modes of dis.
charge of radioae(ivi macercats. physical
processes tending Co attenuate the quanc!Ly
of radioactive material co which an!ndiv!du.
al would be exposed. and the effects of aver
aging exposures over times during whtch de
cermimng factors may fiuctuace.

B. If the applicant determines design ob.
jectlves with respect Lo radioactive lod!ne on
the basis of existing cond!L!ons and if poten.
tial changes in land and water usage and
food pathways could result in exposures In
excess of the guideline values of Paragraph
C of Section II. the applicant shall Prov!de
reasonable assurance that a monitor!ng and
surve!!!ance program uill be performed to
determine,'.

The quantities of radloactlve iodine ac.
tually released to the atmosphere and de.
posited relative co those escin:ated in the de.
termination of design objectives:

November 30, 1986
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2. Whether changes in land and water
usage and food pathwa Ys which would
result in individual exposures greater than
originally estimated Pave occurred: and

3. The content of Eadioactive iodine and
foods Involved in the changes. if and uhen
they occur.

L

1. Make an investigation to identify the
causes for such release rates:

2. De(!re and Initiate a program of correc.
:ive act>on: and

)P3 Repoi>!Lese >>i.>~ons as spec>Bed >n

- 1 50.4. within 30 da) s from ihe end of the
- q»a::er dur>ng which ihc reieuse occurred.

SEc. IV. Guides on (echnicaf speci/ica.
((ons /or f(n>(((ng condi(ions /or opera((on
/or I(ah( >cafer.cooled nuclear po>Der reac.
(ors ((censed under IO CFR Par( 50. The
guides on limiting conditions for operation
for light water cooled nuclear power reac.
tora set forth below may be used by an ap
pl!cant for a license to operate a light water
cooled nuclear power reactor as guidance in
developing technical specifications under
$ 50.38a(a) to keep levels of radioactive ma.
terials In effluents to unrestricted areas as
low as Is reasonably achievable.

Section 50.38a(b) provides that licensees
shall be guided by certain considerations in
establishing and implementing operatirg
procedures specified In technical speci(!ca.
tions that take Into account the need for op
crating I!ex!billty and at the same time
assure that the licensee will exert his best
effort to keep levels of radioactive material
In effluents as low as is reasonably achie>"

~ able. The guidance set forth below provides
z additional and more specific guidance to li.
u. censees in this respect.
c Through the use of the guides set forth in

this Section it is expected that the annual
releases of radioactive material in effluents
from light water cooled nuclear Dower reac.
tors can generally be mainta>ned within the
levels set forth as numerical guides for
design objectives in Section II.

At the same t!me. the licensee is permit.
ted the flexibility of operation. co>npatibte
with considerauons of health and safety. to
assure that the public is provided a depend.
able source of power even under unusual op.
crating conditions which may temporarily
resu>i in re>eases higher than such numen
ca> guides (or des>gn ob>ec»ies bui still
«!thin levels that assure that the average
population exposure is equivalent to small
fractions of doses from natural background
radiation. It is expected that In using this
operational flexib>lity under unusual oper.
at>ng conditions. the lfcensee will exert his
best efforts to keep levels of radioactive ma.
terial in effluents within the numerical
guides for design obfectives.

L
B. The licensee shall establish an appro-

pr>ate surve>llance and mbnitor!ng program
to:
.1. Provide data on quantities of radloac.

tive materia! released in liquid and gaseous
eifluents to assure that the provisions of
paragraph A of this section are met:

".. Provfde data on measurable levels of ra.
d!at>on and radioactive materials in the en.
v>ronment:o evaluate the relationship be.
tueen quart'.ties of radioactive inaterial re.
leased in effluents and resultant radiation
doses to individuals from principal path.
ways of exposure. 'and

3. Ident>fy changes ln the use of unres-
tr>c'.ed areas (e,g.. Ior agricultural purposes)
to per...it modifications in monitoring pro.
grains for evaluating doses to individuals
from pr>ncipal pathways of exposure.

C. If the data developed in the surveil.
lance and monitoring program described in
paragraph B of this section and in para.
graph B of Section III or from other mani.
tor>ng programs show that the relationship
betu'een the quantities of radioactive mate
Mal released In liquid and gaseous effluents
and the dose to Individuals In unrestricted
areas Is significantly different from that as.
sumed in the calculations used to determine
design obfectives pursuant to Sections II
and III. the Conunission may modify the
quantities in the technical specifications de.
finmg the limiting conditions .'or operation
In a license author>zing operation of a light.
water cooled nuclear poiver reactor.

SEC. V, Ef/ec(>ee dates. A. The guides for
limiting conditions for operatfon set forth in
this appendix shall be applicable in any case
in. which an application uas filed on or after
January 2. 1971. for a permit to construct alight.water. cooled nuclear power reactor.

B. For each light >eater cooled nuclear
power reactor constructed pursuant to a
per>nit for uhich application uas filed prior
to January 2. 1971. the holder of the permit
or a license. authorizing opera>>on of the re.
actor shall. within a per>od of twelve
months from June 4. 1975. file with the
Commission:

A. If the quantity of radioacnve material
actually released in effluents to unrestricted
areas from a light water cooled nuclear
Dower reactor during any calendar quarter
Is such that the resulting radiation expo

(c sure. calculated on the same basis as the re.u spective design obfectlve exposure. would
exceed one half the design obfective annual
exposure derived pursuant to Sections II
and III. the licensee shall:'. Such irformatlon as is necessary to

evaluate the means employed for keeping
levels of .adioactivity in effluents to unres.
tricted areas as low as is reasonably achiei"
able. inc!uding all such infor>nation as is re.
quired by 150.34a (b) and (c) not already
conta>ned in his application: and

". Plans and proposed technical specifica.
::ors deve!oped for the purpose of keeping
re!eases of radioactive nighter!als to unres.
:r:cted areas dur:ng norinal reactor oDer.
at:Orua trC!uding egpeCted OperatiOnal OC.
currences. as lou as is reasonably achiev
able.

'Section 50.36a(a)(2) requires the Hcensee
to sub>nit certain reports to the Conunission
with regard to the quantities of the princi~ ~
pal radionuclides released to unrestricted-
areas. It also provides that. on the basis of
such reports and any additional informat!on ~
the Commfssion may obtain from the licens.
ee and others. the Conunission may from
time to time require the license to take such
action as the Corn>Diss!on dee>ns appropri
ate.

ID

~0
CI

ct
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$ SO

'Such measures >nay include treatment of
clear Ilquld waste streams (normally tritlat-
ed. nonaerated. Iow conductivity equipment
draira and pump seal leakoff). dirty liquid
uaste streams (normally nontritiated. aer-
ated. high conductivity building sumps.
floor and sample station drains>. steam gen.
erator blowdouT> streams, chem>cal uaste
streams. Iow purity and high purity liquid
streams (resin regenerate and laboratory
wastes>. as appropriate for the type of reac.
to!'.

CoNcLVD>NG STATEMENT or Pos!TIoN or T>>E
REOVLATORT STAPP (DOCKET-RM-50-2)

CV>DES ON DES>CN OSJECT>VES POR L>CHT.
WATER.COOLED NVCLEAR POWER REACTORS

A. For radioactive material above back.
ground 'n liquid effluents to be released to
unrestricted areas:

1. The calculated annual total quantity of
all radioactive material from all light water.
cooled nuclear power reactors at a site
should not result in an annual dose or dose
commitment to the total body or to any
organ of an individual in an unrestricted
area from all pathuays of exposure In
excess of 5 milllrems: and

2. The calculated annual total quantity of
radioactive material. except tritium and dis.
solved gases. should not exceed S curies for
each light water. cooled reactor at a site.

3. Notwithstanding the guidance in para.
graph A.2. for a particular site. If an appll.
cant for a per>nit to construct a light water-
cooled nuclear power reactor has proposed
baseline in plant control measures 'o
reduce the possible sources of radioactive
material in liquid effluent releases~d the
calculated quantity exceeds the quantity set
forth in paragraph A.2. the requirements
for design obfectives for radioactive materi.
al In liquid effiuents may be deemed to have
been met provided:

e. The appl!can> submi>s. as specified in
.4. Rn e>aluution of the potential for

«ffec>s from Iong term buildup on the
environment in ihe vicinityof the site of
radioactive material. with a radioactive half-
life greater than one year. >o be released: and

b. The provisions of paragraph A.I are
met.

B. For radioactive material above back.
ground In gaseous effiuents the annual total
quantity of radioactive material to be re.
leased to the at>nosphere by all light water.
cooled nuclear power reactors at a site:

1. The calculated annual air dose due to
gam>na radiation at any location near
ground level which could be occupied by in.
dividuals at or beyond the boundary of the
site should not exceed 10 millirads: and

2. The calculated annual air dose due to
beta radiation at any location near ground
level uhich could be occupied by Individuals
at or beyond the boundary of the site
should not exceed 20 mllllrads.

3. Votwithstanding the guidance in para-
graphs B.l and B.2. for a particular site:

a. The Conunission may specify, as guld.
ance on des>gn objectives. a lower quantity
of radioactive material above background in
gaseous effluents to be released to the at.
most>here if it appears that the use of the
design obfectives described In paragraphs
B.l and B.2 is likely to result in an annual
dose to an individual in an unrestricted area
in excess of 5 mlllirems to the total body or
15 mill!re>ns to the skin: or
'"Background." means the quantity of ra.

dioactive material In the effluent from
light water cooled nuclear power reactors at
a site that did not origmate in the reactors.
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b, Peslgn objectives based on a higher
quantity of radioactive inateriai above back.
grouaii ln gaseous etfiueacs (0 be re!Cased (o
the atmosphere than '(lie quantity specified
in paragraphs B.I Rad B.2 may be dcemea

~ to meet the requirements for keepiag levels
~ of radioacCive material ia gaseous efffuen(5

f si low 55 is reasonably achievable if the
applicant provides reasonable situ(Sacr

~ chat the proposed higher quantity will
noc result in annual doses to ea individual
in an unrestricted area in excess of S

millirems io the total body or I5
millircms io ihe skin.

C. For radioactive iodine and radioaccive
material ia particulate form aboie back
ground re!sated to the atmosphere.

I. The calculated annual total quan(!(y of
ali radioactive iodine aad radloacuve ma'L«
rial ia particuiate form from ail light water
cooled nuclear poser reactors at a 5!te
should not result m an annual dose or dose
commitment to aay organ ot an mdiv!dual
in an unrestrfcced area trom all pathways of
ex posure ia excess of !5 miliirems, In deter
mining the dose or dose commxinenc (h«
portion thereof due to mtake ot radLORC:Li«

w material via the food pathuays may be «in. ~

~ uated at the locations where the fooa path ~

ways actually exist: and
2. The calculated annual total quan(Rv'!

w iodine l3! in gaseous eftlueats should an„
O exceed I curie for each light water cooioo

nuclear power reactor ac a site,
3. (otwiths(aadiag the guidance ia PR.-A

graphs C.l and C.2 for a par!icular si:e..f
an applicant for a permit to coastriirt
light water+on!ed nuclear power:eac!or -.
has Proposed baseline in plant con(roi mess
Jres'o reduce the possible sources of rn ~
dioactive iodine releases. Rad the calculated
annual quantitieS taking mtO aCCOunC Such n

control measures exceed the design ob!ec.
tive quanclties sec forth in paragraphs C.l
and C.2. Che requirements for design ob!ec
tives for radioactive iodine and radioac(ive
material in particulate form m gaseous et.
fluents may be dee!ned (o have been me(
provided the calculated annual total quan(i ~

ty of Rli radfoactive iodine and radioac!Lve
inaterial ia particulate form that may be re.
leased in gaseous etflueats does not exceed
four cimes the quantity calculated Pursuaa!
to paragraph C.l.

'Such ia plan( control inc«sures raav m.
elude treatment of steam generator bl '"
douTL tank eXhauSt. Clean Steam Supplies:o"
turbme gland seals. condenser vacuum "..i
tems. con(a!ament purging exhaus!
Ventiiatian CXhauSC SyS(ernS and 5PCC!a
design features co reduce con(am:rac-c
steam Rad liquid leakage trom va!Tes Aac
other sources such as surnps and!saks. t:
RPpropria(e for the type of reactor.

Arrtxoix J

PRLMRRV Rf«CTOR COXTR!XsetÃT tfRKRCt Ttsv
iwo roa wArta coocto rowta RtscToas

I. Introduction.
II. Explanatioa of terms.
III, Leakage tesC requireinents.
4 Tvpe 4 'e5!
B. Type B tesc.
C. Wpe C test.
D. Periodic retest schedule.
IV. Special eeet requirements.
h. concernment modlhcaclons.
B. 5!ultip!e leakage-barr!er con'ialninents.

Inspection and reporting of tests.
A. Containment lnspeccioa.
B. Report of Lese re5ulcs.

I. IKTRosclcvcoN

One of cae condicloas of all operating
licenses 'or water.cooled power reactors as
speCihea !n I 50.54(oi !s chat primary re
actor containmeats shall meet the coatala
merc Leakage test requireiaeais sec forth
ia this appendix. The5e teet requlremeats
provide for preoperac!onal and periodic veri
hcatioa by tests of the leak-t!gbt integrity
of the primary reactor containment. and sys-
tems aad components which peneirate con
ia!nmeat of water cooled power reactof5,
and est«bash the acceptance criteria for
such tests. The purposes of che tests are co
assure ihac ia) leakage through the prl~

mary reactor containment and systems and
components penetrating primary concala-
mer.c saa!l not exceed allowable leakage race
values aS Specihed la the cechalcal speci
hcscions or asSOC!a!ed bases aad (bi periodic
turvei!!«nce o! reactor contalnnienc pens-
!rations sad ico!ation valves is performed
so ii:at proper ...aiacenaace ard repairs are
made a"r:iig the serv!Ce!Lfe of the con!a!n
ment. a..a systems and components pens-
=sting pr!mary coi.cammenc. These !est
requirements inay a!so be used for gu:dance
Ln est«bi!shing appropriate coats!an:ent
!eakage test requireineais Ln technical specl-
hcacioas or «55OCLRCed bases for other:ypes
Of nuC!Car pOuer reactnrt.

H. ExrcRKRTcox or TTRMs

*. "Pr!mary reRCCor con!alameat" means
the structure or reste.'hat encloses the corn
ponents of che reactor coolant pressure
bounaary, as dehned!n )502(v) ~ and serves
as an essentially!eak.tlghc barr!er agalast the
uacontro!!ed release of rad!oaccivity to'he
environment.

B. "Containinenc iso!Riioa valve" means
any valve which is relied upoii to perform a
containment isolat!on (unct!on.

C. -Reactor coniainmenc leakage CesC pro-
gram'!acludes the performance of Type A.
.ype B. and Type C ceics. described la II,F.
II.G. and II.H. respectively.

D. "Leakage race" foi'est purpcses is thee
leakage which occurs ia a unit o: c:me. 5!aced
Rs a percentage of «eight of the or!Cine@ con-
tent o! concaiameiic atr ac che leakage race
ce55 prcssure that escapes to che outside
atmosphere duri:ig a 24-hour Lese period.

E, "Overs!! integrated leakage rate- means
that leakage race which obtains from a Sum-
mation of!eskage through all potential leak
age paths mcluaing concamment we!as.
va!ves. hcclags. aad components which peas-
!ra!e contaiamenc.

F. "Type A Tesu" nicene Tests intended Co

measure (lie primary reactor containmeat
oieral! Ir.:egrsied leakage rate ('!) after che
con(a!ninenc has been compleied and !5 ready
:~r oper«non, and i2! ac periodic iacerva!5

G. "Type B T~ccs" means!eats intended '.o
ae:ecc Lccal !ea~ ara co measure leakage
acro~ each pre=..-:re-conte'!nmg or Leaksge-
::m.!ing bOundary fOr Che IOLLOwmg pr:mary
reactor concainmenc pere!rst!Oa5(

:. Coacsiraienc pere!rations whose des!ga
hicoiporsces res:L'ieac sea.'.. gasket. or ses!anc
componds. p:p!ng peas!rat!OaS ..tied with ex-
pa:uuinn bei!Oue. ara e!eC!r!Cal pens(rat(One

acted with ilex!ble metal seal assembl!es.
2. Airlock door seals. including door opera(

lag mechanism pens!rations which are part
of the containment pressure boundary.

3. Doors w!ch resilient seals or gaskets ex
cept for seal welded doors.

4. componencs other than those listed In
II.G.I. II.G.2. or II,G.3 which muse meet the
acceptance criteria in III.B.3.

H. -Type C Tests" means tests intended to
measure conte!nment isolation valve leakage
rates. The concalnment Lsolatlon valves In-
cluded are those thaC i

1. Provide a d!recc connection between the
Inside and oucside atmospheres of the pri-
mary reactor containmenc under normal op-
eration. such as purge aad veatilat!on.
vacuum relief. and Instrument valves:

2. Are required to close automatically upon
rece!pc of a containment isolation signal In
response to controls Intended to e!fecc con-
tainment isolation:

3. Are required to operate Interinittently
under poscaccldenc cond!clone; aad

4. Are In main steam and feedwater piping
and ocher systems wh!ch penetrate coats!a
ment of direcc-cycle boiling water power
reactors.

L Pa (ps.l.g.) means the calculated peak
conte!nmeat Internal pressure related to the
design basis acc!dent and specihed either ln
the tcchnical specihcatlon or assoc!aced bases.

J. Pt ips.l.g.) means the contalnmenc
vessel reduced test pressure selected to meas-
ure the integrated leakage rate during pe-
riodic Type h tests.

K. La (percenti24 hours) means the maxi-
mum allowable leakage rate ac pressure Pa
as spec!fled for preoperac!onal tests la the
technical specmcac!ons or associated bases.
~nd as spec(Bed for per!odlc tescs!n the op
era(lag Rcense.

L. Ld fperceat/24 hours) meaas the de-
«I sign leakage rate at pressure. pa. as speclhed

ln che techaical spec!heat(one or associated
u bases.

bf. Lt !percent, 24 hours) insane the maxi-
!num allowable leakage rate at pressure Pt
derived from the preoperat!onal test data
as spec ihed! n IILA.4.(a) (ill).

H. Lam. Ltm (percent:24 hours) means
the total measured contalnmenc leakage races
at pressure pa Rnd pc. respectively. obtained
from testing the coatalnrncnt with compo-
nents snd systencs m the state as close as
prsccica'l io chat which uould ex!sc under
design basis acc!deut conditions is,g.. vented,
drained. hooded or pressuritea).

0, -Acceptance crxeria" means the stand-
ard against uh'!Ch test reSu(C5 are tO be
compared for estab!lshmg the functional ac-
cept«batty of cite cont«!ament «5 a leakage
li:lilting

bounder)'II.

LtsxirtTtscc«c Rtoi:iatsitxrs
A program cont!sting of a schedule for con-

ducting Tg>e h. B. and C tests shall be de
veloped for '.eak testing the prcniary reactor
containment aaa related systems and compo-
nents pere!rating primary coatamment pres-
sure boundary.

Upon comp!et!on of construction of the
priinsry reactor canis!ament. including In-
st«!lac!on of all porciors of meehan!Cal. !luld,
elec! ric«L. Rrd lnstruiaeatatioic systems pens-
(rat:ag the primary reactor contalnmeac
pressure boundary, and prior to any reactor
nperati'iig perfod. prcnperational aad period!c
'leakage race tete. Rs spplicab!e. shall be
cniu!uccea in accordance with che following:

h. Type A (rir-(, Prr!rri requireineare.
fai Con!sinn:eac Liispeccion Ln accordarce
with V.A. shall be performed as a prerequ!5'!te
to ihe performance of Type h tests. During
the per!Oa be!ween Che in!Claann Of the COn-
talnmeat !aspect!cn and the performance of
the Type A tes:. no repairs or ad)us!men!a
shall be made so thee che contaiaiaenc caa
be Les(ca la as clcse to the -as ls" condition
as praCCLCR(. During:he periOd between the

50.51 May 31, 1983 (reset)
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INDIANA 8 MICHIGAN ELECTRIC COMPANY
P.O. BOX:6b 31

COLUMBUS. <~l<y a3:'5

August 2S, 1987

AEP: NRC: 1034

Donald C. Cook Nuclear P "-".." 'its 1 and 2

Docket Jos. »0-315 and
License Nos. DPR-.=8 and

"PR-.-'ISPOSAL

OF CONTA.iI".AT D AS.E OIL AT

THE DONALD C . COOK .iY AR me T UNITS 1 A iD 2

U.S. Nuclear Regula-or r Co."..-... ssion
Accn: Document Con""o'esk
~ashingcon, D.C. 2C»»»

Attn: T. E..'iurley

Dear Dr..'iurley:

As requested b.r .". D. L. "igginton of your staff, chis letcer
"ovides informac'on concerning I~iiiECo's pasc „-..echod of disposing of

waste oil concaminaced ich low levels of rad'aactivicy and requests
approval to use eh's me=hod in che future. Th's request resuleed from a
Julv 17, 1987 phone con'rersacion in which we informed 'Ar. Wiggincon of
concerns raised in a ecenc audie performed ac the Cook Plane by AEP's
Nuclear Safecy and Design Review Commictee (NSDRC). These concerns are
associated wieh ehe prac=ice of disposing of contaminated waste oil by
mixing i" with unconcern''nated fuel oil and chen burning it in the
auxil'arv boiler svstem (an umnonitored release pathway) . The following
discuss'on provides the results of an investigation performed in
response co che NSDRC aud'c team concerns and presencs a technical
eval ac'on of ehis issue chae forms che basis cor jusci,fication of our
reques" chat NRC appro re the use of c'nis method of concaminated waste
oil disposal in the future.

The investigation o" che ".SDRC audi" eeam concern showed that
coneaminated wasee oi'as transferred to che (uncontaminated) auxiliary
boiler fuel oil canks on eleren occasions during che period January 1980
eo June 1985. This practice has now been prohibiced pending resolution
of che NSDRC audi.- "eam' concerns. This mixture of concaminated waste
oil and uncontaminated uel oil was then burned when the auxiliary
boiler was operated. ".'"..e principal source of contaminated oil is the
oil used for pr mar; s;s==m pump motor bearing lubrication. Me also
have some contaminate'''1 from a .ariecy of sources in the auxiliary
building. All cones-."..'"..::=ed oil is enerated during normal maintenance-

laeed acc vi"ies "=.. =':;.-.ed on mo rs, pumps, and ocher mechanical.
devices.
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Or. T. E. Hurley -2- AEP:NRC:1034

Although the oil j.s contaminated with radioactive material, levels
of such contamination are very low, and when the waste oil/fuel oil
mjxtQYe is burned, the resulting releases are well within limits
specified 'by current, -egulat.'ons.

In reviewing he potential regulatory concerns specifically
associated with th's metnod of contaminated waste oil disposal, we

considered that the following regulations were applicable at the Cook

Plant:

1. 10 CFR 20. r6(a)

20.106 Racioact'vity in effluents to unrestricted areas.

(a) A 1'ce..see shall not possess, use, or transfer licensed
mater'al so as to release to an unrestricted area
radioacti:e material in concentrations which exceed the
limits speci. fied in Appendix B, Table II of this part,
except as authorized pursuant to Part 20.302 or paragraph
(b) of this section. For purposes of this section
concentrations may be averaged over a peri.od not greater
than one iear.

A copv of 0 CFR 20 Appendix B (cited above) is included as
Attachment 'o =h's submittal. Part 20.302 is cited in Item
2 below,

LO CFR '0 3'>2(a)

20.302 .'!ethod for obtaining approval of proposed disposal
procedures.

(a) Any licensee or applicant for a license may apply to the
Commission for approval of proposed procedures to dispose
of lic nsed materi.al in a manner not otherwise authorized
in the regulations in this chapter. Each application
should include a description of the licensed material and
any other radioactive material involved, including the
quantit''es and kinds of such material and the levels of
radioactivity involved, and the proposed manner and
condi,tions of disposal. The application should also
include an analysis and evaluation of pertinent
information as to the nature of the environment,
incl ding topographical, geological, meteorological, and
hydrologicaL characteristics; usage of ground and surface
waters in the general area; the nature and location of
other -o-entially affected facilities; and procedures to
be obs rued to minimize the risk of unexpected or
ha ar co';.s exposures .
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Dr. T. E ..'fur ley -3- AEP:NRC:1034

3. 10 CFR 20.305:

~0 ~ 305: eatment or disposal bv incineration.

No licensee shall "teat or dispose of licensed material by
incinerat'on except for materials listed under Part 20.306 or
as specif cally app"oved by the Commission pursuant to Parts
20.106(b) nd 20.302.

Ve believe that the requ~ rements of 10 CFR 50 Appendix I associated
with doses to indi:.'d als in " nrestricted areas also apply. A copy of
this appendix is included in Attachment 2 to this submittal. In
addition to these regu at'ons. our i".::est''gation identified two NRC 1E

Information Notices re o:an= o disposal of contaminated waste oil by
burning. These information .',otices (IE Information Notice 83-05,
"Obtaining Approval for D's"osing of Very Low-Level Radioactive (Caste
10 CFR Section 20. 302" and:"" Isformation Notice 83-33,
"Nonrepresentative Sampling or Contaminated Oi.l") are included as
Attachments 3 and 4 to this submittal. Evaluation of the regulatory
requirements identified abo:e disclosed that radioactivity releases
resulting from burning of the contaminated waste oil were accounted for
in our Semi-Annual Radioactive Effluent Release Reports, always below
the 10 CFR 20, Appendix B limits for radioactivity releases in air to
unrestricted areas, and 'n conformance with the requirements of 10 CFR
50. Appendix I for annual doses to individuals in unrestricted areas.
However, no formal doc 'men"ation was found to 'ndicate that the NRC had
approved the pract'ce of disposing of this waste oil by incineration.
'~e believe such appro:al s required ov 10 CF? 20.302 and 10 CFR 20.305.

Due to an adminiscrati:e o:ers'ght, we bel'eve that a request for
approval to dispose of contaminated waste oil by burning was not
requested as suggested bv nformation '.:ot ce 83-05. In the case of
Information 4otice 83-33, a review for Cook Pla,.t applicability was
performed and as a result of the revi.ew our sampling procedure was
revised to provide additional assurance that representative samples are
taken. Our sampling procedure requires:aking a sample from the bottom
of che contaminated waste oil storage tank in order to obtain a sample
which we believe is a conservative (i.e., worst-case) representation of
the tank contents.

In response to the equirements of 10 CFR 20.302, the information
presented below provides an anal" s's and evaluation of the impact on
public health and safet: oi the burning of the contaminated oil and a
description of the procecures we wi.ll use prior to such burning. Based
on t..e information presen=ed below, we have concluded that burning oil
in =he manner indica= d - i' no t result in releases that exceed the
requirements of 10 CFR ") =or releases in ai.r to unrestricted areas, and
hence we considered =his .-.. thod of disposal acceptable. Further, these
releases are included '.. ="..e total rad'oact'vity inventorv reported at
the Cook Plan- in our sam annual reports. and hence, by the information
contained in that re o =. we also c .s'der the requirements of 10 CFR
50, Appendix I to have been met.
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Dr. T. E. Hurley
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The information concerning the nature of che environment suggested

by 10 CFR 20. 302 i.s included in our Updated Final Safeey Analysis Report
(Chapters 1 and 2). ~inor modificacions to this information are
addressed in che semiannual effluenc release reports, which are updated

on a regular basis in accordance with che requirements of 10 CFR

50.36a(a)2. Boch of these documents have been transmitted to the NRC.

A, l.ist of transmit=ais associ.aced with these activities is included in
Accachment 5 co this latter.

Contaminated waste o'''s initially collected i.n 55 gallon drums,
sampled, then transferred to a waste oil storage tank. Our sampling
procedure requires "he ~asce oil storage tank to be sampled for isotopic
analysis every seve.. days o" .s requested by the plant Environmental
Seceion after waste oil 's adced, or prior to transfer of the waste oil
to the auxiliary boiler = e'il. tanks. Details of the volume of
contaminated waste oil p'aced in che auxiliary boiler fuel oil tanks
since 1980, as wel's ='.".e details of isotopic analysis performed on che
concaminated waste oi'. are provided in Tables 1 and 2 respectively. As
shown in Table 1, -:-.e vol me of contaminated waste oil placed in the
(unconcaminaced) auxi1'ary boiler fuel oi.l tanks ranged from 300 to 1500
gallons. The contaminated waste oil was added eo an uncontaminated fuel
oil volume of becween 39,920 and 100,000 gallons, depending on the date
the transfer was made.

Ve have per=or...ed an analysis using che data presented in Tables 1

and 2 to quanc'''.".= ra oacc'icy concencra= on in che releases
resulcing from burning of concaminaced waste:'l.. As was pointed ouc
above, the cocal rad'oacciricy re1ease has been accounted for in our
semiannual effluenc re'ease reports; however, since the auxiliary boiler
stack exhaust is noc -...on'ored for radioactiv'v, an assessment 'as
performed, as par" o" o r cechnical evaluation. co ens.re chat che
concencracion limi=s o 10 CFR 20, Appendix B would noc be exceeded and
hence chat no adverse effects co che public health and safecy would
resulc from "his method oi disposal.

En general, the radioactivity concentra" ion in che concaminaced
wasce oil is reduced by dilution upon cransfer co che unconcaminated
fuel. oi.l canks. Further dilution is provided when che waste oil/f'el
oil mix is burned and che combust on by-products are released chrough
the auxiliary boiler stack. Our method of analvsi.s, eherefore, was to
calculate che dilution accors for the mixing of che contaminated waste
oi.l with uncontaminated fuel oil (giving che radioactivicy concentration
in the liquid waste o'''/fuel oil. mixture) chen calculacing the airborne
radioaccivity in che stack exhaust considering che volume of air
necessary to burn a =.ven rolume of che waste oil/fuel oil mix. Since
fuel oil tank vo.ume .",=srmacion was not available for che June 1985
transfer and chere=ore ='..e dilution provided by che volume of "uel oil
in che fuel. oil ca.".~s::= che time of transfer could not be established,
-e believed that an a-..a'vsis of che amoun" of radioactiricv released bv
burning this bacch o" -~see oil, assuming no dilution in the
uncontaminated f':;.' would rep..senc a conservative assessment of
cne upper limit .=or =';::- sdioacciricy concentration released from the
auxiliary boiler sc-ck >n anv occasion. Our analysis showed chac the
stack exhausc air wo."..'.ori.de a dilution factor of approximately 7500
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Dr. T. E. Murley -5- AEP:NRC:1034

for complete combustion of the waste oil/fuel oil mixture. This
dilution factor is accua'Ly che calculaeed value of the volume of air
reqdired to achieve comp'- ete combuseion of a unit volume of che waste
oj.l/fuel of.l mixture, based on che chemical reaction describing the
complete combuscion o" '.-.:Crocarbons. «e also assumed chat 100% of the
radioactivity in this;..'xcure would be released in ehe auxiliary boiler
stack exhaust. 'e ':'-:e ='.".ac applying che dilution factor calculated
for complete combustion oi ='.-.e .«asce oiljfueL oil mixture is
conservacive, since '.". ".raccice approximacely 20% excess air (which
provides additionai c =.on) s used in operating ehe auxiliary boiler.
In our calculation oi : 'ease concencraeion we have not taken credit for
this excess air.

For che mix o" raC'uc';"es presen" in the contaminated waste oil
thee was cransferred "o "'.".e (.'ncontaminaced) fuel oil tanks in June ].9S5.
(see Table 2), assum'ng .0 d u ion of che contaminated waste oil in the
uncontaminated fuel oi . "he airborne radioactivity concentration in the
auxiliary boiler stack exha sc was calcuLated to be approximately 50% of
che 10 CFR 20, Append x 3 maximum permissible concentration (MPC) in air
released to unrestricted areas.

'«e believe, as s=a"ed pre riously, that chis represents the limieing
case Eor release oi raCioacc''vicy, since no credit has been taken for
-dilution of .c,.e contaminated waste oil. in che volume of uncontaminated
fuel oil contained '.". =he aux'Liary boiler fuel oil tanks at the time of
transfer. «'e c..ere=ore '"e'e:e c..ac conceneracions of radioactivity
released irom burning che ocher waste oil bate.".es identified in Tables 1

and «ere subsca..=''-''': 'o"er chan che reLease concentration from rhe
burning oi che J'e '.'95 "asce oi'olume calcu'ated on the assumptions
stated above. '«e ex"ec= chat radioaccivicy concentrations in future
volumes or. wasce oi'o be burned in che auxiliary boiler will be
typical oi chose sho-n 'n Table 2 for bacches previously added to che
auxiliary boiler tuel. o'l. tanks. Future releases from this pathway will
concinue co be accouneed Eor, as in c'.".e past, in our semiannual reports,
including an evaluation oi che ei=eccs on public healrh and safecy. Gn
this basis, since prerious release concencracions have been well within
che 10 CFR 20, Appe..cix 5 MPCs Eor air and this eifluene pathway has
been included in our Semi.-Annual. ?adioacclve Effluenc ?elease Reports
'«ich r o idencified ad:arse eifec" on che health and safecy of the
public, we believe tha- con"'inuing this practice in the fucure will
similarly not result in adverse eifeccs co the public. t e therefore
believe this evaluacion provides adequate jusciiicaeion for our requese
for NRC approval co use this method or. contaminated wasee oil disposal
in the future.

Ic should be .".o==d chat no waste oil has been transferred co the
auxiliar r boiler i.:e . o 'anks since June 1985. '«'e also do noc intend
co dispose or. addi='o"..a contaminated wasce oil in ehis manner until we
receive .'RC approva'o "'o so..'".'owever, -e anticipaee chat ehe waste
oil. storage tank "ill '"-: = l.'ed co capacity in che near fucure, ac which
point we wil.L need =o:;.'::e some ac.'on co dispose of the tank conter.ts.
~nerefore, as sug=es==.'. '",: .= n=.or...ation .':ocice S3-05, we reques- .".RC

approval co dispose ...=:o.".ca:-..Lnaced ..;as=e oil by incinera=ion in ehe
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auxiliary boiler svstem. Ve will need this approval by November 1, 1987
i.'n order to allow us to dispose of accumulated waste oil in an orderly
manner.

Pursuant to l0 C."-R 1,0.1" (c) we have enclosed a check f'r $ 150.00
for the requested review.

This document has oeen prepared following Corporate procedures
which incorporate a reasonab;e set of controls to insure its accuracy
and completeness pr'or to si-nature by the undersigned.

Very truly yours,
'I ~ ~

.h.,;
.'1. P. Alexich
Vice President

cm
Attachments
cc: John E. Dolan

V. G. Smith, Jr. - Bridgvan
R. C. Callen
G. Bruchmann
G. Charnoff
NRC Resident '.ns" ec tor - 3ridgman
A. B. Davis - Region '.ii



TABLE 1

CONTAMINATED WASTE OIL PLACED IN THE
AUXILIARYBOILER FUEL OIL TANKS

DATE

01/10/80
01/15/80
07/05/80
08/12/80
10/25/80
05/27/81
10/23/81
07/22/82
03/16/83
12/13/83
06/04/85

WASTE OIL
VOLUME GAL

1500
1500

300
800

1500
1250
1500
1100

700
1300
1300

WASTE OIL STORAGE
TANK SAMPLE
ANALYSIS ID

61861
61938
66230

95608H
98878H

71842
9262R

20185R
29052R
38607R
61031R

FUEL OIL
VOLUME GAL

59,730
39,920
45,240
96,480
82,330
85,200
87,350
93,220
94,960

100,000
Unavailable



TABLE 2

WASTE OIL STORAGE TANK SAMPLE ISOTOPIC
ANALYSIS RESULTS PRIOR TO TRANSFER TO AUXILIARY

BOILER FUEL OIL TANKS

DATE

01/10/80

LAB ANALYSIS ID.

61861

ISOTOPE

Cs-134
Cs-137

2.09
3.55

E-6
E-6

CONCENTRATION
~uci ml

01/15/80 61938 Cs-134
Cs-137

1.94
3.39

E-6
E-6

07/05/80

08/12/80

10/25/80

05/27/81

10/23/81

66230

95608H

'8878H

71842

9262R

Cs-134
Cs-137
Co-60

Cs-134
Cs-137
Co-60

Xe-133
Cs-134
Cs-137
Mn-54
Co-60

Cs-134
Cs-137
Co-58
Mn-54
Co-60

Cs-134
Cs-137
Co-58
Mn-54
Co-60

8.72
1.64
4.83

2.49
5.76
7.89

6.96
1.16
2.81
1.38
2.29

2.10
5.67
4.90
4.93
1.19

1.46
4.25
1.54
2.25
4.72

E-6
E-5
E-7

E-6
E-6
E-7

E-6
E-6
E-6
E-6
E-5

E-5
E-5
E-6
E-6
E-4

E-5
E-5
E-6
E-6
E-5

07/22/82 20185R Xe-133
Cs-134
Ag-110m
Cs-137
Zr-97
Nb-95
Co-58
Cs-136
Co-60

6.16 E-7
1.07 E-6
3.16 E-6
2.14 E-6
2.91 E-7
6.92 E-7
3.27 E-6
2.39 E-7
3.65 E-6



DATE LAB ANALYSES ID. ISOTOPE
CONCENTRATION

~uci ml

03/16/83 29052R Ag-110m
Co-58
Co-60
Cs-134
Nb-95
Nb-97
Sr-92

3.45 E-6
8.26 E-7
1 ~ 73 E-6
4.93 E-7
5.19 E-7
1.29 E-5
1.71 E-6

12/13/83 38607R Co-60
Cs-134
Cs-137

2.03 E-7
8.73 E-7
2.33 E-6

06/04/85 61031R Co-60
Cs-134
Cs-137

6.46 E-7
1.64 E-6
4.29 E-6
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4 X le I

Sxle '
xio s

I x le ~ l
2XIO r
Sxlo r
4xlo '

xle ~

4xlo I
I xlo s

4XIO I
2 x 10'I

(

I

2 x le'

xlo
'XIOI

yxlo s

sxlo
'xloI

2xla
'xlo

'xlo

'xlos

4xlo I
Sxlo s

2xlo

'xlo

r i
Sxle I I
2xlo

'xloI I

Sxlo s

5xlo I
Sxlo '

xle'xlo

'xloI
5 xlo'
Sxlo 'I

I

I (

I

5

I
5

II ~

5 e

I
I

I

5vb

I
Xlo'xlO-

j
4XIO r ~

Sxlo I I

y xlO ~ '
xle'I I

I xlo r
Sxlo-. Ilxlo r
SxlO s

iIxlo I
9 X la'I ~

1xlo I
I

I
Sxlor I

I
I

9 x 10 I I x la 't SXIO s

oxlo 'I 4xlo ' 2xlo ' " 2xlo'

I I l
Air Wolor ~ Air 'oror

()ICi/ml)I()ICi/ml)(IICi/ml)()ICi/nl)
I I

j

ldorvolc (St rnsorvcst (ll
I"cvo" rhcsns that vslvos trvtn srt for svorhtrs<n VI ~

~orlsscnoncsr inrinrl~ csovrl ol srtornt mclsnsl.

~ Those radon coacentratloas aro appcoprl
~ to for protoctloa from radoa.222 oomblacd
wNh Its short-lived dsughten. Altornatlvel,
tbo value ln Table I may lw nptaced by one-
thtrd ()ls) "wortlng level." (A "worttag

~ level" ls deened ss any comblaatlon of abort
cs Nved ra4on 222 daughters. polonium.el!.
m lea4-214. bismuth-214 and polonium-2 NL In
Ic ono liter of sir, wkhout regard to the degree

of cc(uIIIbrtuah that wNI resuN ln tho uIN
8 mate tmisstoa of td x 10 MOV of Upha

particle energy.) The Tabl ~ II taint may bo
replaced by oae thirtieth (tbs) of ~ "wortlng
leveL" The IlmNoa radoa.222 concentrations
ln nstrtcted anat may tw based oa aa aa
anat average,

54. FOr SOlublt mlstWoo Of U-23S, U-2N
~nd U-Sdd ln air chemical toxicity may bo the
Itmktng factor. If the percent by weight (en-
rlchmeat) of U-25d ls less thea d, tho coa-
centratloa value for ~ 40-hour wortwtt't,
Table I. Is 0.2 mllilgrams uranium per cublo
meter, of air average. For aay earlchmsat,

~ the product o! the average concentration an4I tune of exposure during a 40-hour wortwcet
~ shall aot oxoood ex le ~ 8A nCl-hryml, when
rc 8A Is the specklo ackvlty of tho uranium la-
c haled. 'Ihe ooacentratloa value for Table II ls
Iv 0.007 mllllgrams uranium ptr cubic meter o!
g air. Tho cpcctec actlv Ny for aatural uranium

IS d.TTX ldrr Curieo per gram U. Ttse Speol5O
~cttvity for other mixtures of U-SSS. U-SSS
~nd U-SN, lfnot tnowa, shall lwl
8A= s.d x lu I curwsigram U U«Qbtsd

,
8ASS (0.4+044 8+0.0034 %) 10< tho'~

L
where 8 ls the percentage by weight of U-23d.
txprcssed as ptrctnt

'Amended 33 Fk 33310.
"Amended 39 I'K 23090: rnnlnolc re.

dccidnslcd 40 I:k $ 0304.
"'Amended 40 I:k 50704.

SAmcndcd Sn I k 10314.
ZAmcndcd .19 I k 2544.'I: rcdcclsnstcd

40 I k 50304.
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App. B
PART 20 ~ STANDARDS FOR PROTECTION AGAINST RADIATION

App. B

S. Z! any o! Ihe coaduloas specuied below
afe met. che corresponding values speculed
below islay be iiscd Ia ueii of those specui4dla paragraph 2 above.

~ . 1! the ldeatlcy o! each radloaucude Lathe mixture ts known buc the coaceatfatfoa
of oas or more of the radloaucudas la the

NOTF. TO APPFVOLX 8
Nots: la any case where then u a misiuic m su ar

waits o( more ihsa one n»ficauclsdc. the Umuiar s'slur!
for parpoSCS Ol ibis Appca»fit should hc Ocicimiacd as
follews:

I. If ihe ideal!tv aad coacratnt»a ri each ndlcnu.
Clice In thC miiiurs air kha»sn, ihr lirhumr CSIOCS
should be dccsrcd as lol)scs IJ»1»rmiac. (Cr»sch is
»Lloaucll»fc ia the miiiaic. ihc isi» h»»w no ihc Oa an!icy so

as b. 1! Ipe Ideauty o! each radfonuclMe lathe mixture ls not Mown, but tt ls hnowathat certain radioaucudes specified la hppendfx «B" are not present m the mixture,
the concentration umlt for ths mixture lsthe Lowest conoeacratlon umlt specified lahppendlx «B« for any radfoauclfde which lsaot xaowa to be abeeat from the mixture;or

c(» ECSSCSCS: If n»IIOaurffdce .S. D. Sno i'irPrrerht
ln coacsairsuoas Cs. Cs. sac Cc sad if the spphcshic
SIP@'S. are SIPC». sad Sff('» sof SIP( r rr»I»cc
tircl>'. chen ihr concracrss»ns she!i hr hmncd w» ihsi
ihr lollO»sine nutleachia Ccu»SSC('«Cs Cr

S~lp . Vrpp.-.s~ip .SI

Li i»ih»r I»»» .i» ~ ' « "~ 'i«»en(vs» '". "', «»sy
isis»a»''»i»IC i ~ -r»«s Mc i» . ~ «««a. i(1 hrllt»slcr ~ 'ic»w»ail» ~ ~ sa;cr. Iu li asl! hc'

~ For purposes o! Table I Col I-ex LO.»
b. For purposes of Table f. col,2 I x 10'i
c. For purposcsof Table II. Col, I—Sx LO ss

d, For purposes of Table ZZ. Col. ~ X LO»
I

mixture ls aot xaown, che conoeatratfoa
E picscht ia ihc mature snd ihc arnis cthe»»»isr rsis"'g unlit for the mixture Ia the umlt specifiedilshcd ia Appcaols D (oc mc sprcsac nJ»onuch»fc»shen= Ia hppcniflx «B« for thenoi In ~ miscurc. The sam oi iach nues icr ~ II the or ~ 2 oau ~ ~
u. ndlonucfhfcs m the minnie may roi cicero «I- (I c«mmlxcufe having the Iowaet concentration«uali «i. «s'umlC: or

Table I Table IZ

c. Efcmcat (sicicic aamhcf) sad Lsctct»
Colamn I

Alt (»»Cf,usf)
Co!Uma 2

wslcr
( Cshaf)

Col orna I
Alr(«CI/aff)

Column 2
Water

(.Clhnl)

lfR is 'k hewn ihsi Sc 00. I I"<. I N, I I 0, I iJi, (I IJJ,
tsi»is lt ealyh PbJI(c Pa!IJ. A\!Il.isi.A. Rs 'i.
RS %0. AC 2!i. Ra nc Ti 'J»S. PS Ji. T»i cJ:. Th.
asi. cm tss. cs ~. sao f»a Mus»»oi prwc»»s........Ilii u known iasi Sr 00. I IA. I im. I i.'0. il isi. I IYJ.
isa:s It only), ph JIJ. pa!!h Rs m. Rs fr!. Rs 'Jh
ps JJI, Ta asi, cm 2ss. ci ac. sac pm M sn aoi
pnscac, .. . . ~ ~ ~ ~ . ~ ~ ,. ..,. ~ ~ . ~ ~ ~ ~ ~ ~ . ~ . ~ . ~ ~ ,Ilitis known ihiibi so. I i:O.il iaaf YO, I is) table Lf
only!. ph 2IO. Rs 4. Rs".a. cm Jss. u»i ci Jss are

Ill(Is showa YhsY(l Y20, sible ilonly). Rs sY iad Rs
fXS sic noi prcscnt..!lit is crown nisi s'ipascmisii(YY»sd'ic'00.' 'l20.'p'h'*
210. Ac 227. Ra xa. Ps «M.pu 2(l, sac Dk!(0 are nos

lf ii u knOwn ihii uphaemictisv Sad Ph 2!0. AC W.
Rs!m. snd pu Jsi sn i»i prwcns....................If It !S known ihsi siphswmisun sad Ac 222 are aci
pi csea(,

Lf !i!S kaewn ihii AC I«. Th m0. PS ai. Pu& Pu
m9. pu 2'a 2(2. pu 2sc, cm? ss. ci 2(9 sac c I Jsi
are aoi pisscai.

IXI!P»

JXIO»s

SXIO a

SXIO ss

Sxfpe

SXI&

JXIW

IXI'XIO
w

IXIO»i

IXIO a

IXIO a

SXLO»

SX Ipw

4 XIOw

Ixlow

4. I! ~ mixture of radloauclldcs consists o!
uranliua and Ica daughters la ors dust prior

cs to chemical separation of the uraalum froca
che ofe, the values spccuicd below may bs
used fof iifanluia aad Its daughters through
radium-220. Instead o! those from paragraphs
I, 2, of 2 above.

~. For purposes of Table Z. Col. 1—
IXle.i'»CL/ml

gross alpha activity: or bX 10 u /Cf/
ml natural uranium: or 'lb talctograms per
cubic mecer of air natural uranium.

b. For purposes of Table ZZ. Coh 1-$ X lb.u
ACI/mL gross alpha activity: or 2X LO-ss /»Of/

pcs mi natural uranium: or S talcrograma Pee
I cubic meter 0! air natural iirnaluac,

b. For purposes of thea sents. a radio
aucude may be considered as not present la
a mixture I! ( ~ ) che ratfo of the coacenira
uoa of that radioaucude Ia the mixture
(Cs) to the COOCentrauOa umlt far Chat
radlonucude specified ln Table zz 0! hp-
pendfx B (J/PCs) does not exceed

Cs
I.e. ~510) aad (b) the sum of such

ratios for au the radloauclMes considered as
aot present La ths mixture docs aot exceed
(/s

Ca Cs('" ~a+~Zs

December 30, 1982(reset) 20 26
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~;Kpp. H(IIf App. I(III)
PART 5Q ~ DOMESTIC I.ICENSING OF PRODUCTION AND UTILI2ATIONFACILITIES

S. 77)ere must be substantial advantages to
~ be gained, such as reduced power outages or

reduced personnel exposure to radiation. es ~
(s direct result ofnot requiring surveillance

capsules In aij reactors ln the seL

III.Report of Test Results

~~+A Each cllpsulr wftbdtuwal end the test
o irsul;s must be ine subject of a summary
< Ir»nical repori io be submitted. as spec:fied

~ in l SGA, within one year after capsule
< withdrilwal unless an extension is grunted by
7 thr Jirrctor. Office of Nuclear Reactor

LRegula lion.

ILThe report must Include the date
required by ASTM E IS(L as spedffed in
paragraph QJI.I of this Appendix. and the
results ol aII fracture tollgbness tests

~ Conducted on the beltline materials h the
o bvadfeted and unbradieted conditions.

C. Ila change ln tbe Technical
Specifications fs require(L either ln the

~ pressure-temperature limits or in tbe
operating prooeduree required to meet the
hnf ts, the expected date for submittal of the
revised Technical Specfncetlons mwt be
provided with the report.

APPENDIX I—NUMERICAL GUIDES FOR
DESIGN OBJECTIVES AND LIMITING
CONDITIONS FOR OPERATION TO MEET
THE CRITERION "AS LOW AS IS REASON-
ABLY ACHIEVABLE" FOR RADIOACTIVE
MATERIAL IN LIGHT-WATER COOLED
NUCLEAR POWER REACTOR EFFLUENTS

Sacr)ox I. Introduction. Section 50.3%a
provides that an applicanon for a permit to
construct a nuclear power reactor shall In
elude a description of the preliminary
design of equipinent to be Installed to main
tain control over radioactive materials in
gaseous and liquid ef fluents produced
during normal reactor operations. including
expected operational occurrences. In the
case of an application filed on or after Janu.
ary 2. 1971. the application must also Identl.
fy the design objectives. and the means to
be employed. lor keeping levels of radioac.
tive material in effluents to unrestricted
areas as low as practicable.

Section 50.36a contains provisions de.
signed to assure that releases of radioactive
material from nuclear power reactors to un.
restricted areas during normal reactor oper.
ations. Including expected operational oc
currences. are kept as low as practicable.

This appendix provides numerical guides
for design objectives and limiting conditions
lor operation to assist applicants for. and
holders ol. licenses for lfght.water cooled
nuclear power reactors ln meeting the re.
quirements of II50.3<a and 50.36a that ra.
dloactive material in effluents released from
these facilities to unrestricted areas be kept
as low as is reasonably achievable. Design
objectives and llnuting conditions lor oper.
ation conforming to the guidelines of this
appendix shall be deemed a conclusive
showing ol compliance with the "as low as fs
reasonably achievable- requirements of 10
CFR 50.3<a and 50.36a. Design objectives
and limiting conditfons for operation differ.
ing lrom the guidelfnes )nay also be used.
subject to a case by.case showing ol a suffi.
clent basis for the findings of -as lolv as is
reasonably achfevable" required by
$ 150.3<a and 50.3Sa. The guides presented
in this appendix are appropriate only lor

L
iight.water. cooled nuclear power reactors

and not for other types of nuclear facilities.

S ac. II. Guides on design objectives /or
figh(.(rater cooled nuclear poiver rrac(ors If~

censed unifer IG CFR Part 50. The guides on
design objectives set forth In this section
may be used by an applicant lor a permit to
construct a light water cooled nuclear power
reactor as guidance in meeting the require.
ments of I 50.3<a(a). The applicant shall
provide reasonable assurance that the fol.
lowing design objectives will be met.

A, The calculated annual total quantity ol
all radioactive inaterial above background

'o

be released from each light water. cooled
nuclear power reactor to unrestricted areas
will not result in an estimated aimual dose
or dose commitment from liquid effluents
for any individual in an unrestricted area
from all pathways of exposure in excess of 3
milfirems to the total body or 10 mlllirems
to any organ,

B.I. The calculated annual total quantity
P. of all radioactive material above background
ci to be released lroin each light.water cooled

nuclear power reactor to the atmosphere
will not, result in an estimated annual air
dose from gaseous eflluents at any location
near ground level which could be occupied
by fndividuals In unrestricted areas in
excess of 10 mllllrads for ganuna radiation
or 20 milllrads for beta radiation.

2. Notlrithstandlng the guidance of para.
graph B.l:

(a) The Commfssion may specify. as auld.
ance on design objectives. a lower quantity
of radioactive material above background to
be released to the atmosphere if it appears
that the use ol the design objectives .n para.
graph B.l fs likely to result In an estimated
annual external dose from gaseous e!!luents
to any Individual In an unrestricted area In
excess of 5 milllreins to the total body'. and

(b) Design objectives based upon a higher
quantity of radioactive material above back.
ground to be released to the atmosphere
than the quantity specified In paragraph
B.l will be deemed to meet the require.

-~ ments for keeping levels of radioactive ma.
~ terlal In gaseous effluents as low as is rea.

sonably achievable if the applicant provides
~ reasonable assurance that the proposed

higher quantity will not result in an est! ~

mated annual external dose from gaseous
effluents to any Individual in unrestricted
areas in excess of 5 mifllrems to the total
body or 15 milllrems to the skin.

C. The calculated annual total quantity ol
all radioactive Iodine and radioactive (nate.
rial in particulate form above background to
be released from each light.water cooled nu.
clear power reactor In elfluents to the at.

~ mosphere will not result in an estimated
~ annual dose or dose commitment from such- radioactive Iodine and radioactive material- in particulate lorm lor any individual In an~ unrestricted area from all pathways of ex.

posure In excess of 15 mlllirems to any
organ.

D. In addition to the provisions of para.
graphs A. B. and C above. the applicant
shall Include In the radwaste system all
Items of reasonably demonstrated technol

'Here and elsewhere in this appendix
background means radioactive materials in
the environment and ln the eNuents lroin
light water. cooled power reactors not gener.
ated in. or attributable to. the reactors of
which specific account Is required In deter.
mirmg design objectives.

ogy that, when added to the system sequen.tlally and bi order ol dfmfnhhtng cost.b,ne-fit return. can lor a favorable cost benefit~ ratio effect reductions in dose to the popula.~ tlon reasonably expected to be within 50~ miles ol the reactor. As an intertm measure
c: and until establishment and adoption ofv. better values (or other appropriate crfteria),

the values S1000 per total body man rem
and S1000 per man thyroid rem (or such
lesser values as may be demonstrated to be
suitable In a particular case) shall be used In
this cost benefit analysis.

The requirements
of this paragraph D need not be complied
with by persons who have flied applications
for construction permits which were docket.
ed on or after January 2. 1971, and prior to~ June 4. 197S. If the radwaste systems and

~ equlpinent described In the preliminary or
a final safety analysh report and amendments

thereto satisfy the Guides on Design Objec.
~ tives for Light.Water Cooled Nuclear Power

Reactors proposed in the Concluding State.
ment ol Position of the Regulatory Staff In
Docket-RM-50-2 dated February 20, 1974.
pp. 25-30. reproduced In the Annex to this
Appendix I.

Sac. III. Impfementatfon. A.I. Conformity
with the guides on design objectives of Sec.
tlon II shall be demonstrated by calcula.
tlonal procedures based upon modeh and
data such that the actual exposure of an In.
dividual through appropriate pathways ls
unlikely to be substantially underestfmated.
all uncertainties being considered together.
Account shall be taken of the cumulative
effect of all sources and pathways within
the plant contributing to the particular
type ol effluent being considered. For deter.
mlnatlon ol design objectives In accordance
with the auldes of Section ll. the estlma.
tlons ol exposure shall be made with respect
to such potential land and water usage and
food pathways as could actually exist during
the term of plant operation: Provfdrd. That.il the requirements ol paragraph B of Sec.
tion III are fulfilled. the applicant shall be
deemed to have complied with the require.
ments of paragraph C of Section II with re.~ specS to radioactive Iodine ll estimations of

~ exposure are made on the bash of such food- pathways and individual receptors as actual.- ly exist at the time the plant h licensed.
2. The characteristics attributed to a hy.

~ pothetical receptor for the purpose of estl.
mating internal dose conunltinent shall take
into account reasonable deviations of indi.
vidual habits from the average. The appll.
cant may take account of any real phenom.
enon or factors actually affecting the esti.
mate of radiation exposure. Including the
characteristics of the plant. modes of dis.
charge of radioartivr materials. physical
processes tending to attenuate the quantity
of radioactive material to which an tndivldu.
al would be exposed. and the effects of aver-
aging exposures over tiines during which de.
termlnlng factors may fluctuate.

B. If the applicant determines design ob.
jectives with respect to radioactive Iodine on
the basis ol existing conditions and if poten.
tial chanaes in land and water usage and
food pathways could result In exposures in
excess of the guideline values of paragraph
C ol Sectfon Il. the applicant, shall" provide
reasonable assurance that a monitoring and
surveillance program will be performed to
determine:

1. The quantities ol radioactive Iodine ac.
tually released to the atmosphere and de.
posited relative to those estimated in the de.
termination ol design objectives:

5049 November 30, 1986



>I

'«C
I

A

T-

1

gP '4

~$ ~



'App I(rll) APP l(V)
PART 50 ~ DOMESTIC LICENSING OF PRODUCTION AND UTILIZATIONFACILITIES

I 2. Whether changes in land and water
usage and food pathways which would
result in Individual exposures greater than
originally estimated have occurred: and

3. The content of radioactive Iodine and
foods involved In the changes. If~d when
they occur.

1. Make an investigation.to identify the
causes for such release rates:

2. Define and initiate a program of correc.
tive action: and

~)3 Report!hese aLt on: as specifiedln
l 50,4. within 30 ds) s from:he end of the

- qirarter during which ihe releuse occurred.
n

Stc. IV. Guides on technical speci/tea.
tfons for ltrniting conditions for operation
for tt(rht rcater.cooled nuclear potcer reac.
tora t(censed under 10 CFR Part 50. The
guides on limiting conditions for operation
for light.water. cooled nuclear pov'er reac.
tora set forth below may be used by an ap.
plicant for a license to operate a light.water.
cooled nuclear power reactor as guidance in
developing technical specifications under
I 50.36a(a) to keep levels of radioactive ma.
terlals In eMuents to unrestricted areas as
low as is reasonably achievable.

Section 50.36a(b) provides that licensees
shall be guided by certain considerations in
establishing and Implementing operating
procedures specified In technical speciflca.
tlons that take into account the need for op.
crating flexibility and at the same time
assure that the licensee will exert his best
effort to keep levels of radioactive material

~ in effluents as low as is reasonably achlev.
~ able. The guidance set forth below provides
g additional and more specific guidance to!I~

u. censees in this respect.
Through the use of the guides set forth in

this Section it is expected that, the annual
releases of radioactive material In efflbents
from light water cooled nuclear power reac.
tora can generally be maintained within the
levels set forth as numerical guides for
design obiecth es In Section II.

At the same t!me. the licensee Is permit.

B. The licensee shall establish an appro.
Dr)ate surveillance and inonitoring program
to:

I. Provide data on quantities of radloac.
tive material released in liquid and gaseous
effluents to assure that the. provisions of
paragraph A of this section are met;

2. Provide data on measurable levels of ra.
dlation and radioactive materials in the en.
vlronment to evaluate the relationship be.
tween quantities of radioactive material re-
leased in effluents and resultant radiation
doses to individuals from principal path.
ways of exposure: and

3. Identify changes in the use of unres.
tricted areas (e.g.. for agricultural purposes)
to permit modifications in monitoring pro.
grams for evaluating doses to individuals
from principal pathways of 'exposure.

C. If the data developed In the surveil.
lance and monitoring program described in
paragraph B of this section and in para.
graph B of Section IIIor from other monl.
toring programs show that the relationship
between the quantities of radioactive mate.
Mal released In liquid and gaseous eMuents
and the dose to individuals In unrestricted
areas Is significantly different from that as
sumed In the calculations used to determine
design obJectlves pursuant to Sections II
and III. the Commission may modify the
quantities in the technical specifications de.
fining the limiting conditions for operation
In a license authorizing operation of a light.
water cooled nuclear power reactor.

Stc. V. Effecti De dales. A. The guides for
limitingconditions for operation set forth in
this appendix shall be applicable in any case
In.which an application was filed on or after
January 2. 1971. for a permit to construct a
light water cooled nuclear power reactor.

B. For each light.water cooled nuclear
power reactor constructed pursuant to a
permit for which application was flied prior
to January 2. 1971. the holder of the permit
or. a license. authorizing operation of the re
actor shall. within a period of twelve
months from June 4. 1975. file with the
Conunisslon:

ted the flexibility of operation. compatible
with considerations of health and safety. to
assure that the public is provided a depend.
able source of power even under unusual op.
crating conditions which may temporarily
result tn releases higher than such numen.
cal guides for design objectives boi siiii
within levels that assure that the average
population exposure is equivalent to small
fractions of doses from natural background"
radiation. It is expected that In using this
operational flexibility under unusual oper.
atlng conditions. the licensee will exert his
best efforts to keep levels of radioactive ma.
terlal in effluents within the numerical
guides for design objectives.

A. If the quantity of radioactive material
actually released in effluents to unrestricted
areas from a light water cooled nuclear
power reactor during any calendar quarter
Is such that the resulting radiation expo.

a: sure. calculated on the same basis as the re-
'L spectlve design obJective exposure. would~ exceed one half the design obJectlve annual

!

exposure derived pursuant to Sections II
and III. the licensee shall:'. Such information as is necessary to

evaluate the means employed for keeping
levels of radioactivity in effluents to unres
tricted areas as low as is reasonably achier.
able. inc!udlng all such Information as is re.
quired by ] 50.3<a (b) and (c) not already
contained in his application: and

2. Plans and proposed technical specifica.
tlons developed for the purpose of keeping
releases of radioactive materials to unres
tricted areas during normal reactor oper
atlons. Including expected operational oc.
currences. as low as is reasonably achlev
able.

'Section 50.36a(a)(2) requires the licensee ~
to submit certain reports to the Commission
with regard to the quantities of the prlnci
pal radlonuclldes released to unrestricted
areas. It also provides that. on the basis of u
such reports and any additional Information ~
the Commission may obtain trom the licens.
ee and others. the Commission may from
time to time require the license to take such
action as the Commission deems appropri ~

ate.

CONCLVDtNC STATEMENT Ot POS(TION OP THE
RtcvLATCRY STAPP (DocKtr RM 50-2)
CVtDES ON Dts(CN OMECTIVES fOR LIGHT.
WATER COOLED NVCLtAR POWER RtACTORS

A. For radioactive material above back.
ground 'n liquid effluents to be released to
unrestricted areas.

1. The calculated annual total quantity of
all radioactive material from all light water-
cooled nuclear power reactors at a site
should not result In an annual dose or dose
coinmitrnent to the total body or to any
organ of an individual In an unrestricted
area from all pathways of exposure ln~ excess of 5 mllllrems: and

2. The calculated annual total quantity of
radioactive material. except tritium and dis-

(t solved gases. should not exceed 5 curles for
each light.water cooled reactor at a site.

3. Notwithstanding the guidance in para.
graph A.2. for a particular site, If an appll.
cant for a permit to construct a light water.
.cooled nuclear power reactor has proposed
baseline in plant control measures 'o
reduce the possible sources of radioactive
material In liquid effluent releases~d the
calculated quantity exceeds the quantity set
forth in paragraph A.2. the requirements
for design obiectlves for radioactive materi.
al in liquid effluents may be deeined to have
been met provided:

~s. The applicant submits. as rrpecrfred in
$ M.4. un evaluation of the potential for
effects from long termbuildup on the
environment in the vicirdty of the site of
radioactive material. with a radioactive half.
life greater than one year. Io be released: and

b. The provisions of paragraph A.l are
met.

B. For radioactive material above back.
ground In gaseous effluents the annual total
quantity of radioactive material to be re.
leased to the atmosphere by all light-water.
cooled nuclear power reactors at a site:

1. The calculated annual air dose due to
ganuna radiation at any location near
ground level which could be occupied by ln.
dlviduals at or beyond the boundary of the- site should not exceed 10 mllllrads: and

2. The calculated annual air dose due to
beta radiation at any location near ground
level which could be occupied by individuals
at or beyond the boundary of the site
should not exceed 20 mllllrads.

3. Notwithstanding the guidance ln para.
graphs B.l and B.2. for a particular site:

a. The Commission may specify, as guid-
ance on design obiectlves. a lower quantity
of radioactive material above background in
gaseous effluents to be released to the at.
mosphere if it, appears that the use of the
design obiectlves described in paragraphs
B.I and B.2 is likely to result in an annual
dose to an Individual in an unrestricted area
In excess of 5 mllllrems to the total body or
15 mlllirems to the skin: or

'-Background." means the quantity of ra-
dioactive material in the effluent from
light.water cooled nuclear power reactors at
a site that did not originate in the reactors.

'Such measures may include treatment of
clear liquid waste streams (normally tritlat.
ed. nonaerated, low conducthity equipment
drains and pump seal leakoff). dirty liquid
waste streams (normally nontritiated. aer.
ated. high conductivity building sumps.
floor and sample station drains). steam gen.
erator blowdown streams. chemical waste
streams. Iow purity and high purity liquid
streams (resin regenerate and laboratory
wastes). as appropriate for the type of reac.
tor.
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b. Design objectives based on a higher
quantity of radioactive malarial above back.
grouiid in gaseous cffiuents to be released to
che atmosphere than the quancisy speci(ied

~ In paragraphs B.f and B.2 may be deemed
» co rneeL che requirements for keeping levels
» of radioactive material in gaseous effluenis

f 55 low 55 is resionsbly achievable if the
applicant provides reasonable 555ursnce

~ that the proposed hither qusniiiy will
not result in annual doses io sn individual
in sn unresiricscd ares in excess of 5

miiiirems so the tossl body or I 5

miliircms so the skin.

C. For radioactive Iodine and radioactive
material In particulate form above back
ground released to the atmosphere:

1. The calculaicd annual Lotal quansitv of
all radioactive iodine and radioactive mate.
rial in particulate form from all light water.
cooled nuclear power reactors at a siie
should not result in an annual dose or dose
commitment to any organ of an Individual
in an unrestricted area from all pathuays o(
exposure in excess of 15 rniliirems. In de! cr.
mining the dose or dose cominitinent the
portion thereof due to intake of radioactive

» material via the food pathuays may be eval-
» uated at the locations where the food path.

ways actually exist: and
2. The calculated annual total quantity of

~ iodine 131 in gaseous cfflucnts should noi
~ exceed I curie for each light water cooled

nuclear power reactor at a site.
3. Notwithstanding the guidance in para.

graphs C.l and C.2 for a partlcuiar si!e. if
an applicant for a permR to consiruci a»i
light.water cooled nuclear power reactor Ã
has proposed baseline fn plant control meat
ares 'o reduce the possible sources of ra ~
dioactive iodine releases. and the calculated xi
annual quantitieS taking intO aCCOunt SuChei
control measures exceed the design objec.
tive quantities set forth in paragraphs C.l
and C.2. the requirements for design objec.
tives for radioactive iodine and radioactive
material in particulate form in gaseous ef
fluents may be deemed to have been met
provided the calculated annual total quanti ~

ty of ail radioacsive iodine and radioactive
maierial in particuiate forin that may be re
leased in gaseous effluents does not exceed
four Limes the quaniity calculated pursuant
to paragraph C.l.

'Such in plant control measures may in.
elude treatment of steam generator bio»'.
do«TI tank exhaust. clean steain suppifes .'or
turbine eland seals. condenser vacuum sys.
teins. containment purging exhaust and
ventilation exhaust systeins and special
design features to reduce contaminated
steam and liquid leakage from valves and
other sources such as sumps and tanks. 55
appropriate for the type of reactor.
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I Incroductlon.
IL Explanation of serms.
III. Leakage ccsc requirements.
A. TTPC h Cess.
B. Type B ce5C.

C. TypC C LC5'C.

D, Periodic reiesC schedule.
IV, Special test requirements.
A. concainmcnc modlhcat tons.
B. Slulciple leakage-barrier containmencs.
V Inspcet:on and reporting of tests.
A, consaniinent Inspecc!on.
B. Rcport o! Cast results.

I. INTxoouorsox

One of tha condh!ons o! all operating
licensee (Or water. COOled power reaccors as
spec!had In 150.54(oi !s that primary re-
actor coiitalnments shall meet the contain
ment leakage tesc requirements sct forth
in this appendix. These scat requirements
provide for prcoperat!onal and periodic verl-
hcacion by casts o! tha leak-tight Integrity
of the primary reactor contalnmenc. and sys-
tems and components which penccrace con
salnment o! water-cooled power reactors,
and establish thc acceptance criteria for
such tests. The purposes o! che tests are so
assure chat Ia) leakage through che pri-
mary reactor containment and systems and
components penetraclng primary contaln-
inenc shall noc exceed allowable leakage rate
values as 5pcclhed In che technical specl-
hcocions or associated bases and (b) periodic
surveillance o! rcaccor contalninent pene-
tratlons and Isolation valves ls performed
5O that proper inaintenance and repairs ara
n.ade durnig che serv!ce!Ife o! che conss!n ~

meat, ard systems and components pene-
trating priinary containment. These sect
requirements may also be used for guidsnCa
! n establishing appropriate contain...cnt
leakage tete requlrcments In sechnlcsl specl-
hcatlons or associated bases for ocher :ypcs
o! nuclear power reactors.

II. ExPLANAT!oNor TcaMs

h. "Primary reaCcor containment- means
che structure or vesta! Chas encloses the com-
pos!ants of che reactor coolant pressure
boundary, as dehned ln I 502(v). and serves
as an essentially leak-tight barr!Cr age!net the
uncontrolled release o! radioactivity to the
environment.

B. "Coniainmenc lsolaclon valve" means
any valve which is relied upon to perform 5
containmenc Isolation funcoon.

C. -Reactor contalnmenc leakage tesc pro-
gram" includes the performance o! Type A.
Type B. and Type C tescs. described In It F,
H.G, and II,H. respeccively.

D. "Leakage rate" for test purposes is that
leakage which occurs in a unit o! C:me. stated
as a perceniage ofweighc o! the original con-
senc o! conssinmeiic sir at the leakage rase
cess pressure that escapes co the outs!de
atmosphere during a 24.hour case period.

E. "Overall Integrated leakage rate- means
chat leakage rate which obtains from a sum-
mation o! leakage through all pocencial leak-
age paths Including containment welds.
valves. hcclngs. and components which pene-
:rate containmenc.

F. "Type A Tests" means tests Intended'so
measure cha primary reactor containment
overall Integrated leakage race (I) after the
containment has been completed and is ready
'for operation. and i2) ac periodic Intervals
chereafcer.

G. -Type B Tests" means tests intended So

detect local leaks and co ineasure leakage
across each pressure-containing or leakage
limlclng boundary for thc following primary
reactor concernment penetrsclons:

l. containincnt pcnccras!ons «hose design
incorporates res!I!ant seals. gaskets. or seslans
componds. piping penecrat!ons Attcd wlch ex-
pans!on bel!owe. and electr!cal penecraclons

ht Led wlch ilex!ble metal seal assemblies.
2. Alr lock door seals. Including door operat-

Ing meehan!sm penetrat!ons which are part
o! the containment pressure boundary.

3. Doors wich rcsulcnt seals or gaskets ex
capt for seal welded doors.

4. components ocher than those listed In
II.O,I. II.O.2. or ILGWU which must meeC the
acceptance criteria ln III.BB.

H. 'Type C Tests" insane tests intended to
measure concalnmens Isolation valve leakage
rates. The contalninenc Isolation valves In-
cluded are chose that.

1. Provide a direct connection between the
inside and outside atmospheres of che pri-
mary ieacsor containment under normal op-
erailon. such as purge and ventilation.
vacuum relief. and tnstrument valves:

2. Are required to close autOinatlcally upon
receipt of a containment Isolation signal In
response co controls intended to sheet con-
tainment Iso!at!on:

3. Are required to operate lntermlttensly
under postaccldent conditions: and

4. Are In main steain and feedwater piping
and oiher systems which penetrate contain-
ment o! direcC-cycle boiling wa'ter power
reactors.

I. Pa (pe.l.g.) means the calculated peak
containment internal pressure related to the
design basis accident and speclhed either ln
the technical speclhcaclon or associated bases.

J. Pc (ps.l.g.) means tha containment
vessel reduced test pressure selected to mess
ure the Integrated leakage rate during pe
riodlc Type h Casts.

K. La (percent/24 hours) means tha maxi-
mum allowable leakage rate at pressure Pa
as speclhed for preoperatlonal tests In tha
technical spec!heat!one or associated bases,
and as spec!had for periodic tests ln the op-
erating license

L. Ld (perccntg24 hours) means the de-
sign leakage rate at pressure. Pa. as speclhed
In tha technical spec!heat!one or associated
ba5c5.

hf. I.t (percent!24 hours) means the maxi-
mum allowable leakage rate at pressure Pt
derived from the preoperatlonal test data
as speclhed In I!LA.4.(a)(ill).

H. Lain. Ltm (percent;24 hours) means
the total inessured containment leakage rates
ac pressure pa snd pt. respectively, obcalned
from sassing the contalnmeilt whh coinpo
nenis and systems in the state aS Close as
prscs!col to that Ahich would exist under
design bas!5 accident candle!ons (e,g„vented,
drained. hooded or pressurited).

O. "Acceptance crxcria" means the stand-
ard agamSC wh!Ch SCSC resulsS are 'LO be
compared for essabllshmg the functional ac-
ccptabuicy o! thc containment os a leakage
limitingboundary.

III. LTAxAccTcsriNO Rcouiscsitxrs

A program conshclng of a schedule for con-
ducting Type h. B. and C cases shall be de-
veloped for leak ccsiing the primary reactor
containment and related systCms and compo-
nents penetrating primary contaminant pres-
sure boundary.

Upon completion of construction of the
primary reaccor concalnmenc. Including In-
stallation of all porclons of mechanical, huld,
electrical, and lnstrumentat!on systems pene-
trating the pr!mary reactor containment
pressure boundary. and prior to any reactor
operating per!od. prcopcroclonal and periodic
leakage rote cases. as applicable. shall ba
conducted in accordance with che following:

h. Type A terr—I. pre!err rcquircincnsr.
(a) Concalnmenc inspection ln accordance
with v.h. shall bc performed as a prerequisite
to che performsnCe of Type h tests. During
the period becween ihe Initiation o! the con
calnment lnspeCClon and ihe performance o!
ihe Type h test. no repairs or adjusunents
shall be made 5O Shat thc containment can
be tested ln as close so the -as Is" condition
as pracClcal. During the period becween Che
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