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In the Matter of
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“(H. B. Robinson,-Uhit'Z )

MEMORANDUM AND ORDER

‘For good cause shown and without objection by the NRC
+ : : o .
Staff, the Applicant's motion to receive in évidence the
sexhibits ‘identified as follows is .granted:

Applicant's Exhibit 20.  This exhibit consists of "

- two tables. 'Tablé No;,1,shoﬁ5xthe~result;of{Cafolina_
v %Ebﬁerh&iﬂight?@ompanyks?1977ﬁEﬁergy?aﬂd?Léid?FOrec5éts;
‘Table No. 2 shows projected‘reéourées; 1oad-aﬁd resefves'
- ecswith andswdi thout-iH. zérB\.’-.-;;R'db;irns:o.n,,, 2UnitNo. 52 ST

IT*IS “SO "ORDERED.

- “FORYTHE . ATOMIC SAFETY #AND
| SLICENSTNG SBOARD .

ihssuwedsand«wenitered o
‘this: 31st day ‘of May 1978
sat Bethesda, :Marylkand
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ATOMIC SAFETY AND LICENSING BOARD

John F. Wolf,‘Chairman .
A. Dixon Callihan, Member
Richard F. Cole, Member

In the Matter of Docket Nos. 50-261
_ _ 50-261 (OL
CAROLINA POWER & LIGHT COMPANY Modification)

MEMORANDUM AND ORDER

For good céuse shown aﬁd without objection by
the Applicant, NRC Staff's motion to receive in evidence
_the exhibits identified as follows is graﬁted{
1. ”Staff;s Ex. 8, entitled Table S-3 Sﬁmméry of environ-

‘mental considerations for uranium fuel cycle (Revised .
Interim Table S-3) :

2. Staff's Ex. 9, entitled Title 10 - Energy, CHAPTER 1 -

: NUCLEAR REGULATORY COMMISSION, PART 51 - LICENSING
AND REGULATORY POLICY AND PROCEDURES FOR ENVIRONMENTAL
PROTECTION, Uranium Fuel Cycle Impacts from Spent Fuel
Reprocessing and Radioactive Waste Management

3. Staff's Ex. 10, NUREG-0332, Health Effects Attributable
: to Coal and Nuclear Fuel Cycle Alternatives (Draft)

. Staff's Ex. 11, Affidavit of Homer Lowenberg on the
’ Radon Value in Table S-3 o o ‘

5. Staff's Ex. 12, Affidavit of Jack E. Rothfleisch on

the Racdon Value in Table S~

W Fh
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6. Staff's Ex. 13, Affidavit-of R. L. Gotchy

5 Seaff's Fx. 14, Affidavit of R. M. Wilde

8. Staff's Ex. 15, Affidavit of Paul J. Magno

IT IS SO ORDERED

FOR THE ATOMIC SAFETY AND
LICENSING. BOARD

by: % %—

*é'i,.

JoRH F. Wolf, Chairman %{
Issued and entered
this 15th day of May, 1978

Bethesda, Maryland
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSICN

In the Matter of g
CAROLINA POWER & LIGHT COMPANY ) = Docket No. 50-261
_ e S 50-261 (OL
(H. B. Robinsor, Unit No. 2) ) Modification)

MEMORANDUM ‘AND ORDER

The Board proposes to issue a decision on all mdtters

in these. consolldated proceedlngs 1nc1ud1ng an overall NEPA
cost/benefit balance and the issues listed in the Boa:d S
Memorandum and Order of March 23, 1976. Applicant énd Staff
may file proposed findings on all matters including outstand-
ing considerations of health and safety. These filings may
include also necessary modifications cr conditions to be
applied to the current-operating license. The parties will

have until May 1, 1978, to submit these findings.

Because the Board has chosen the above course of action,
Applicant's Motion of December 29, 1977, to dismiss the pro-

ceeding is denied.
IT IS SO ORDERED.

THE ATOMIC SAFETY AND LICENSING BOARD

/'/"Z/(L\ //Wtfl
%ohn,F WOlf, bhdﬁﬁmaﬂ

Dated at Bethesda, Maryland,

this 19th day of April, 1978.
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- UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARDF

John F. Wolf, Chairman
Richard F. Cole, Member - -
A. Dixon Callihan, Member

(H. B. Robinson, Unit No. 2)

, )
~ In the Matter of g
CAROLINA POWER AND LIGHT COMPANY )  Docket Nos. 28:22} (oL
; Modification)
).

ERRATUM

In our Memorandum and Order dated May 9, 1977, George A.'
Ferguson was incorrectly listed as a member of the Board in this
proceeding. Dr. Ferguson's name should be deleted from the 1list-

ing of the Board and the name of Dr. A. Dixon Callihan inserted.
IT IS SO ORDERED.

" FOR THE ATOMIC SAFETY AND
LICENSING BOARD

o | Yot l}-&«h~£?ﬁ'
,:§ hn F. Wolf, Cha1rman

Dated at Bethesda, ‘Maryland,

this 17th day of May, 1977.
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CERTIFICATE OF SERVICE

I hereby certify that I have this day served the foregoing document(s)
upon each person designated on the official service list compiled by
the Office of the Secretary of the Commission in this proceeding in
accordance with the requirements of Section 2.712 of 10 CFR Part 2 -
Rules.of Practice, of the Nuclear Regulatory Commission's Rules and
Regulations. - ' : ‘

Dated at4Wéshington, D.C. this

/Q? V%{/ day of €§6{LL¢4
— 7

//bffii;/ f the Secretary of the Commission
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UNITED STATES OF AMERICA
- NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

John F. Wolf, Chairman
Richard F. Cole, Member

George A. Ferguson, Member

Modification)

In the Matter of ; : ' v
) Docket Nos. 50-261
CAROLINA POWER AND LIGHT COMPANY ; 50-261 (OL
)
).

(H. B. Robinson, Unit No. 2

MEMORANDUM AND ORDER
5-9-77

_ The Intervenor, John D. Whisenhunt, Esquire, has advised this

Board that he has disposed of the property, by negotiation, which gave
rise to his knowledge and 1nterest’in this matter. Accordingly, he
has filed a motion requesting an order permitting him to withdraw as

a party to any further proceeding'which may take place in this case.
The Intervenor's Motion to withdraw is granted.
1T IS SO ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING BOARD

| CQ:E§:4C~av;":4 ' L¥—>;”'A’1r--

_ AjE{JOhn'F.'WO1f, Chairman T

—.

Dated at Bethesda, Maryland,
this 9th day of May, 1977.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of -

CAROLINA POWER AND LIGHT COMPANY. Docket No.(s) -50;261_f'

(H. B. Robinson, Unit No. 2)

A ANE - A" A A A A T

CERTIFICATE OF SERVICE

I hereby certify that I have this day served the foregoing document(s)
~upon each person designated on the official service list compilad by
the Office of the Secretary of the Commission in this proceseding in
accordance with. the requirements of Section 2.712 of 10 CFR Part 2 -
Rules of Practice, of the Nuclear Regulatory Commission' s Rules and
Regulations. ) ' C

Dated a Vashlnoton D thls ) i x
| day of 197 7 .o
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UNITEI;ﬁSTATES OF AMERICA | 3 / Qéf/ 76

. NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Modification)

In:the Matter of ) .
S ' .)  Docket No.
CAROLINA POWER & LIGHT COMPANY ) 50 261 (OL
' )
)

(H. B. Robinson, Unit No. 2)

MEMORANDUM AND ORDER

The Board is in-recéipt of propoSed transcript correc-
tions in the above indicated case. They weré received from
the'Applicant and thevNRC Staff. The Intervenor submitted
none.- The Applicant has statéd it has no objections'tb the
NRC Staff's proposed cOrrectiOné and thé Staff has indicated
it hés no‘objections to the Applicant's?propOsed'corrections.

'Accordingly, the Bbard'incorporates the proposed cor-
réétibns in the feéqrd; Tﬁey are set oﬁt in the attached
schedules marked "A" and "B".

IT IS SO. ORDERED.

FOR THE ATOMIC SAFETY AND
 LICENSING BOARD

Jifn F. Wolf Chalrman

Q

{

Issued at Bethesda, Maryland

this 24th day of March 1976.

- DOCKETED
USNRC

MAR25 175 »

Offica of the SQQM
nocckc::nn A Servke
Saction, |




Page(é)
62

113
119

228, 229
267
343

344

349
467
468
469
470
471
554
556
558
1160

1647

APPLICANT'S TRANSCRIPT CORRECTIONS -

Line(s)

20

8

19

18

12, 18

17, 23

" 10
19

17

14

SCHEDULE "A"

‘Corrections

Change "303(d)" to "303(g)"

, Change""BOZ(g)" to "303(g)"

Change "pefmanent issue">to‘
"permit issued"

Pages 228 and 229 should be

-reversed

Change "North Carollna" to

"South Carollna"
Change "depend" to "be met"

Change "September 20" to .
"December 20" : ' !

* Change "North" to "South"”

Change "Cardile" to "Carter"
n " A 1" " |
nooo o " n o
T - N 1 1

T ' " " 7]

Change "steam” to "system"

S . -~
- Change "provision'" to "petition”

Change '"318" to "3 of 18"

Change "Maine" to "Mink,"

Change "April 15, 1975" to
"April 18, 1973"

COCXETED
USNRC

Sccﬂon

MAR257m7s»

Clbicn el the Sacrehm/
nn A& Servica .
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NRC STAFF TRANSCRIPT CORRECTIONS

SCHEDULE "B"

gggg { ‘ Ligg_ 2« ' ' Correction‘

62 2 Change "NPDF" to "NPDES" .
64 15  Change "NPDS" to "NPDES".
101 16 Change 'NPDF" to "NPDES".
115 : 8 Change "te" tov"the"J
119 16 _ Chdngé'"#ppropriate" to

"inappropriate". |

"753 9 . Change "Wilxoc" to "WilcOxf{

760 12  Change "weriters" to "Writersﬁ;
776=-777 24 Change '"Rivan" to "Ravan".

800 ' 23 Change "Ferse" to "Ferst".

813 | 19 Change "'walter" to'"Watér".

818 23 Change "420" to "402".

851 24 Chénge "10" to "20".

1496 25 Change "plum"” to Plume’.
1517 | 8 Change'"explanafor" to

' ' » _ﬁexplanatorY".’

fica of the Secretary.
O'Qoddlng 8 Sewice
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of

o

CAROLINA POWER AND LIGHT COMPANY Docket No.(s) 50-261

(H. B. Robinson; Unit No. 2)

SN W o N N N N N

CERTIFICATE OF SERVICE

8

1 hereby certify that I have this day served the foregoing document(s)
upon each person designated on the official service list compiled by
the Office of the Secretary of the Commission in this proceeding in
accordance with. the requirements of Section 2.712 of 10 CFR'Part 2 -
‘Rules of Practice, of the Nuclear Regulatory Commission's Rules and
Regulations. ' :

Dated at Washington, D.C. this

day of %KC% 197& .

o £ Bivrcis,

Office of the Secretary of the Comhission
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Office of the Secretory
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- John F, Wolf, Chairman
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Richard ¥. Cole, Member

In the Matter of

CAROLINA POWER AND LIGHT COMPANY A Docket NOS:—ﬁQ_ZQ::::
, . : - 50-261 OL
(Robinson Unit No. 2) C Modificatio

Section B Appendix D Environmental Review

3/95/ 76

MEMORANDUM AND ORDER

After a review of the récord and in consideration of the
Board's obligations and reSﬁQnsibilities'under.the National
Environmental Policy Act of 1969; the Water Pollution Control
Act Amendments of 1972; and thevRulés of Practice and
Regulatlons of the Nuclear Regulatory Commission, the Board
has determined to reopen the record of the Section B
Apnendix D environmental review hearing andvhold in abéyance
any action on the appliéation for increased power until such

time as the deficiencies in the record are corrected.

The principal reasons for this action are as follows:

1. Insufficient data are provided to assess the impact
of thermal discharges which the Applicant predicts
might be sustained. (Predicted is a maximum discharge

temperature of 114°F for combined operation of Units 1
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and 2). [Staff Exhibit 3, twelfth page; Tr. 235-237;

Neither Appiicant nor Staff evaluated the impact on
aquatic life of the predicted maximum temperatures of

the cooling water discharge by comparison with established
temperatufe preferenda and tolerance limits'which appear
in the record. (ER Tables 3.6-1 through 3.6-4; Tr. 1520-

1527; Applicant's testimony ff, Tr, 494).

No data were presented on éntrainment or on the
consequences of probable planktonic shifts resulting -~
from heat death of.organiSms passing through the

condenser system. (FES §5.5.2.2, Tr. 1094, 1095, 1411,

Tr. 498] X/
2.
3.

1412)
4.

Applicant's witness indicéted spawning in Lake Robinson
occurs during March and April when water temperatures

are in the range of 78°F to 82°F (Tr. 1117) whereas

Temperatures above 99°F were first mentioned in these
proceedings during the evidentiary hearing when
documentation of the Applicant's request to EPA for a ,
316 (a) exemption was introduced. (Tr. 237) Applicant's
Envirogmental Report contains no mention of temperatures
of 100°F or aboye although there is reference.on page
ER 3.6-6 to "90 F or above'" and ER Figure 3.6-2 shows a
discharge surface temperature of 997F.. The highest - .
discharge temperature appearing in the FES is 97 F at.. °
the exit of the discharge canal, Figure 3.12, 'Tge.] L
highest temperature in the text of the FES is 94 F . =

(p. 3-15), In the FES Section 5.2, however, the following

'statement does appear: "During the summer, water

temperatures may become high enOugh.(oVer 90°F) to maké‘
swimming unpleasant in the region of. the lake near the
discharge." e - ' R .
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data in the record indicate spawning temperatures for

‘ most-fiSh_are in the range of 55-69°F. (Tr. 1526-1528)

5. As of the time of the evidentiary hearing, Applicant's
' study of the terrestrial ecosystem_had not progressed’
to a point where any definitive conclusions could be

- reached as to the effect of Unit 2 operation, (Tr. 1166)

6. The differences between thé observed and predicted
femperatures in the Lake Which were'presented are
sufficiently large to raise seridus questions és té
the validity of the Applicant'é thermal model,
(Applicant's testimony ff, Tr. 650, Tr. 705-722,

Applicant's Exhibit 6)

t:vIn addition, no preoperational monitoring df_aquatic or
terfestrial biota was éarried out (FES §6.1.3). This places
a furfher burden on the Applicant to provide additicnal
operational data. No lake isotherm data were preseﬁted for

2/

any discharge temperature in excess of 104°F. -

The Board finds that the Applicant has failed to esti-
‘mate or to describe adequately the environmental con-
Sequences of the operation of Robinson Unit No, 2 during

what the Applicant himself déscfibes as typical summer

2/ Applicant testified to a 21°F rise across the condenser.
- (Tr. 501) which, with a discharge temperature of 114°F,"
establishes an intake water - temperature of 93°F. This
indicates that virtually the entire -lake would be at

- temperatures between 93°F and 114°F,
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conditioﬁs. Also lacking is an adequate description.or '
estimate of the lake conditions and resultant impact during
what might be described as "worst case'" conditions (i.e., the
7-day or 1l0-day annual "Worst" or the 7-day or 10-day '"worst"

period that occurs, on the average, once every 10 years).

AppliCant-has requested authority to discharge cooling.
water at temperatures considefably higher than previously
described in Applicant's submittals in this proceeding.
Information necessary to properly asSeSsvthe impact of such
hlgher temperature d1scharges is totally lacking. Without
such additional information, the balan01ng of benefits agalnst
environmental costs is not possible and therefore the Board.
cannot judge whether Robinson's Unit No; 2 license should be
continued, modified, or.terminated in order to proteef | |
environmental values.

Accordingly, the record will be opened to receive
‘additional evidence to correct these deficiencies,

IT IS SO ORDERED
'~ FOR THE ATOMIC SAFETY AND

Rlchéid_F Cole, Member

@Zj: C Coec

A, D¥xon Callihan, Member

Qg L ZU@%

Jdﬁh F. Wolf, Chalrman

Dated at Bethesda, Maryland
this 23rd day of March 1976 .
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY CONNISSION

In the Matter of

CAROLINA POWER AND LIGHT COMPANY Docket No.(s) 50-261

(H. B. Robinson, Unit No. 2}
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CERTIFICATE OF SERVICE

I hereby certify that I have this day served the foregoing document(s)
upon each person designated on the official service list compiled by
the Office of the Secretary of the Commission in this proceeding in
accordance with the requirements of Section 2.712 of 10 CFR Part 2 -
Rules.of Practice, of the Nuclear Regulatory Commission's Rules and
Regulations. ' - ' '

Dated at Washington, D.C. this

,722fQ;£ _ day of /C?ZZadC;%% 19% C;' |

74 éé N %égz 2 /zwl

Office of the Se;retar& of the Commission




. (H. B. Robinson, Unit No. 2)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Ve

In the Matter of

CAROLINA POWER AND LIGHT COMPANY

H

SERVICE LIST

John F. Wolf, Esq., Chairman
Atomic Safety and Licensing Board
3409 Shepherd Street '
Chevy Chase, Maryland 20015

Dr. A. Dixon Callihan

Atomic Safety and Licensing Board
Union Carbide Corporation

P. 0. Box' Y

Oak Ridge, Tennessee 37830

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

William Massar, Esq.

Counsel for NRC Staff

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

Docket No.(s) . 50-261

George F. Trowbridge, Esq.
Shaw, Pittman, Potts, Trowbridge
and Madden
" 910 - 17th Street, N. W.
Washington, D. C. 20006

Richard E. Jones, Esq.

Carolina Power and Light Company
336 Fayetteville Street :
'Raleigh, North Carolina 27602

Mr. thn D. Whisenhunt
P. 0. Box 26

'A,Florence, South Carolina 29501

- Hartsville Memorial Library
“Home and Fifth Avenues
Hartsville, South Carolina 29550
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. UNITED STATES OF. AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

John F. Wolf, Chairman
- Dixon Callihan, Member
Richard Cole, Member

In the Matter of . ; _
- ~ — 1
‘CAROLINA POWER AND LIGHT COMPANY ) Docket No. 50-261
(H. B. Robinson, Unit No. 2) g
' ORDER |

The request of -the Nuclear Regulatory Comm1551on Staff
contained in a letter dated December 1, 1975 for leave to
file, not later than December 5, 1975, a response to "Applicant's
Reply to that Portion of the NRC Staff s Proposed Findings of
Fact and Conclu51ons of Law Wh1ch Propose Condltlons to the |

Operating Llcense” is grantedw

It is so Ordered

FOR THE ATOMIC SAFETY AND
LICENSING BOARD

EﬁZFLLxc:g’ (L)ﬁ“61
Jphn F. Wolf
Chalrman

Issued at Bethesda, Maryland

this 10th day of December, 1975.

_aip A
‘~
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMAISSION

BEFORE THE ATOMIC SAFETY :AND LICENSING BOARD

In the Matter of -

. g .
CAROLINA POWER AND LIGHT COMPANY _ ; DocketfNo.
(H. B. Robinson, Unit No. 2)_ ) |

"ERRATA TO'NRC STAFF'S PROPOSED FINDINGS OF FACT

In Tine 20 on page 21 of the Staff's Findings of Fact, the
temperatures of 113°F and 117°F were transposed. That 1ine should
“be changéd to read ”1175F for Unit l‘oberating alone .and 113°F for
Unit 2 operating alone." |

-Réspectfu]]y submifted,

L. Dow Davis, IV
Counsel for NRC Staff

Dated at Bethesda, Mafy]and
this 13th day of November, 1975




. UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
CAROLINA POWER AND LIGHT COMPANY
(H. B. Robinson, Unit No. 2)

Docket No. 50-261

CERTIFICATE OF SERVICE

1 hereby certify that copies of "ERRATA TO- NRC STAFF S PROPOSED FINDINGS
OF FACT", dated November 13, 1975 in the above-captioned proceedinag,
have been served on the following by deposit in the United States mail,
first class or air mail, this 13th day of November, 1975:

John F. Wolf, Esq., Chairman
3409 Shepherd Street
Chevy Chase, Maryland 20015

Dr. A. Dixon Callihan

Union Carbide Corporation
P. 0. Box Y

O0ak Ridge, Tennessee ~ 37830

- Dr. R1chard F. Cole

Atomic Safety and Licensing Board

U. S. Nuclear Regulatory Commission

fWash1ngton, D. C. 20555 = .

o Hartsv111e Memorial L1brary

Home 'and Fifth Avenues . -
Hart$v1]1e, South Carolina 29550

George F. Trowbridge, Esq.
Shaw, Pittman, Potts & Trowbr1dge
910 17th Street, N. W.
Washington, D. C. 20006

Docketing and Service Section
Office of the Secretary ‘
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Richard Jones, Esq.
© Associate General Counsel

Carolina Power and Light Company

- .336 Fayetteville Street
- Raleigh, North Carolina 27602

“John D. Whisenhunt, Esq.

Bridges and Whisenhunt

-Bridges Building

P. 0. Box 26

‘Florence, South Caro11na 29501

' -Atom]c Safety and L1cen>1ng

"Appeal Board i

':‘.. U. S: Nuclear ?Lgulatory Comm1ss1on
'Wasn1ngton, D. C ‘ 20535 ’

.'Atom1c Safety and L1cens1ng

Board Panel
U. S. Nuclear Regu]atory Commission
Washington, D. C. 20555

. .,,:/) ‘ - -
: /\,E)(W‘_ B O\}-}’L”Q

L. Dow Davis

Counsel for NRC Staff
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. UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

'Before the Atomic Safety and Licensing Board : |

In the Matter of Docket{No. 50-261

CAROLINA POWER AND LIGHT COMPANY

Nt N N Nt

(H. B. Robinson, Unit No. 2)

ORDER

The Staff's Motion to Receive Proposed Fihdings of
Fact and Conclusions of Law, NUNC PRO TUNC, dated
November 4, 1975, is granted.
'IT IS SO ORDERED.
_ T

FOR THE ATOMIC- SAFETY
AND LICENSING BOARD

Dated at Bethesda, Maryland
this 17th day of November,
1975. - -

{
i
o1
i
!
|
H



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of -
Docket Nos.

50-261 -

CAROLINA POWER & LIGHT ]
50-261 (OL Modification)"

COMPANY

(H. B. Robinson, Unit No.'2)

" ORDER

Applicant's motion for an extension of time to and including
Friday, November 21, 1975 ih which to submit its reply to the

license conditions proposed by the Staff is granted. .
IT IS SO ORDERED.

- FOR THE ATOMIC SAFETY
AND- LICENSING BOARD

johﬁﬁgggﬁblf; Chairmaﬁf )

Dated at Bethesda, Maryland

USNRre

‘this 17th day of November 1975. bockerep

OHice of ¢
Docketing

he SeCreImy
Sorvice

Section
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_ UNITED STATES OF AMERICA
NUCLEAR REGULATORY -COMMLSS ION

In the Matter of
 CAROLINA POWER AND LIGHT COMPANY Docket No.(s)  50-261

- . (H. B. Rdbinson, Unit No. 2)

\/VVV\/V\/VV

CERTIFICATE OF SERVICE "

I hereby certify that I have this day served the foregoing document(sf*f
upon each person designated on the official service list compiled by

the Office of the Secrectary of the Commission in this proceeding in
accordance with the requirements of Section 2.712 of 10 CFR Part 2 -
Rules of Practice, of. the Nuclear Regulatory Commission's Rules and
Regulations. ' ' :

' Dated at Washingtoen, D,C. this -
/77) | f\/%,zi/l/)-- 1975 -

day o

A /{//@(274‘//‘ /{ , /.V/LCL%J/L 2

Officé bf/ the Secretary of the Coginission

st pl o Oder LEd //’//75 7 5578

o {9&‘/9—- (Qé c[/(’/u . 6@:L ((/ () / 787 AL j//ﬂ/j&,(j{p/czj



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMIISSION

In the Matter of
CAROLINA POWER AND LIGHT COMPANY

(H. B. Robinson, Unit No. 2)

Docket: No.(s) 50-261

SERVICE LIST

John F. Wolf, Esq., Chairman
Atomic Safety and Licensing Board
3409 Shepherd Street )
Chevy Chase, Maryland 20015

Dr. A. Dixon Callihan

Atomic Safety and Licensing Board
Union Carbide Corporation

P. 0. Box Y i

Oak Ridge, Tennessee 37830

. Dr. Richard F. Cole

- Atomic Safety‘and Licensing Board
-.U. S. Nuclear Regulatory -Commission
Washington, D. C. 20555

William Massar, Esq.

Counsel for NRC Staff

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

George F. Trowbridge, Esq.
Shaw, Pittman, Potts, Trowbridge
and Madden :
910 - 17th Street, N. W.
. Washington, D. C. 20006

Richard E. Jones, Esq.

Carolina Power and Light Company
336 Fayetteville Street

Raleigh,; North Carclina 27602

Mr. John D. Whisenhunt
“P. 0. Box 26
" Florence, South Carolina 29501

Hartsville Memorial Library
Home and Fifth Avenues -
Hartsville, South Carolina 29550
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
In the Matter of

CAROLINA POWER & LIGHT
COMPANY

(H. B. Robinson, Unit No. 2)

" ORDER

Applicant's motion for an extension of time to and including
' Friday, November 21, 1975 in which to submit its reply to the

license conditions proposed by the Stdff is granted.
IT IS SO ORDERED.

FOR THE ATOMIC SAFETY
AND LICENSING BOARD

- o .

Joh@ F. Wolf, Chairmanf

.Dated at Bethesda, Maryland

this 17th day of November 1975. ‘ pOCKETED

SNRC

NOV17 1975 »

Ottice of the
Cocketing g
Section

Secretary
Service
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

‘Qffico of tha Sacratary /

133y
Dockating & Sarvice ~
Sartian /
» ! AL/
& <
_,{"\ o4
Y B Ay Scadi N

In the Matter of i Ty

Docket Nos. 50- 261
50261 -
(0.L. Modification)

. CAROLINA POWER & LIGHT COMPANY
(H. B. Robinson, Unit #2)

Nt o N N

ORDER RECONVENING EVIDENTIARY HEARING -

It is ordered that the evidentiary-hearingnwhich was
convened ‘on Tuesday Augugt 12, 1975 at 10:00 a.m. local
““time.af the Coker College Music Hall, Hartsville, South
' Caroliné 29550, and. which ran in déily sessioﬁs-through
Friday Augﬁét'l5, 1975, shall be reconvened at 9:00 a.m.

: local time; Tuesday, Sepfember 23, 1975, at Coker College.'

Music Hall, Hartsville, South Carolina,  29550.

Sessions will aléo bé held in the heéring room
described above on Wednesday, Sépﬁember 24, 1975 on
Thursday, September 25, i975 énd on Friday, September 26,
1975, if required to complete the record. If hearing
sessions ih addition to the four ordered herein, are
required, the Board, in'cooperation with the parties,
will arrange.the time for additionﬁi seséions at the closé.

of the heéring on September 26, 1975.



B

The Public is invited to attend each of the evidentiary

hearing sessions ordered herein.

The agendg set out below wiilibe followed a£ the
hearing sessions: |

1. Introduction of £he b#lancé4of the licensee-
épplicant's case and quéstioné by'the parties'and
members of the Board. |

2. Introduction of the Staff's case and questlons

>by the partics ‘and Board |

3. Introduction of the Intervenor s case and

questions by the parties,and_Board.

4. Closing matters.
IT IS SO ORDERED.

- FOR THE ATOMIC SAFETY AND
LICENSING BOARD

Q}‘?m = Cu{%{

John F. Wolf, Chairman

PDated at Bethesda, Maryland

| this 2nd day of September, 1975,

\
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May 26, }978
1. C
’ f§ T
Mr. Chase R. Stephens, Chief
Docketing & Services Branch
0ffice of the Secretary
U.S. Nuclear Regulatory Comm1ss1on
wash1nqton, D. C . 20555

, In the Matter of -
~ Carolina Power and Liqht Company

ST

Dear Mr. Stephens

Attached are three sets of the NRC Staff's exh1bits numbered- 8 through’
15, as admitted into evidence by the Licens1ng Board s May 15, 1978
o Order in the capt1oned proceeding :

£
S

N
N

/0 sincerely,

'lbéQid A. Kubichek
‘Counsel for NRC Staff

Attachments: As Stated. . DISTRIRUTION
4 IR Y Kuhichek
cc: {w/o attachments) - Reis
John:F. Wolf, Esq. -] o Shanar/Fnae]hardt/Grossman -
Dr. A. Dixon Callihan Rea Central: LPNR
Dr. Richard F. Cole " Formal File (2) .

' George F. Trowbridge, Esq - S.Bajwa-P522
Richard Jones, Esq. : .
~Atomic Safety and Licensing
- Board Panel .
. Atomic Safety and Licensing
Appeal Board .

OFLD °

;)}:-'FI(‘:E> . - . -
, ”BKubwthekfd-*

surnamed» | FReisg

DATEY>> 5/ /7/8/ ’ \

NRC FORM 318 (9-76) NRCM 0240 , ¢ U. S. GOVERNMENT PRINTING OFFICE: 1976 —~ 626.624



FORM 21-50M ' ."

.

RELATED CORRESPONDENCE. ‘May 22, 1978
Dr. A. Dixon Callihan " Dr. Richard F. Cole
Union Carbide Corporation -~ Atomic Safety & Licensing Board
Post Office Box Y ’ U.S. Nuclear Regulatory Commission

Oak Ridge, Tennessee 37830 Washington, D. C. 20555

John F. Wolf, Esq., Chairman
3409 Shepherd Street v
Chevy Chase, Maryland 20015

- In the Matter of
Carolina Power & Light Company
(H. B. Robinson, Unit No. 2)
Docket No. 50-261, 50-261 (OL Hodification)

Geuntliemen:

Enclosed as agreed during a conference call among the parties and
the Board on Friday, May 12, 1978, is CP&L Exhibit No. 20. The exhibit
shows the results of Carolina Power & Light Company's most current
energy and load forecasts and projected reserves with and without
H. B. Robinmson Unit No. 1.

Very truly yours,
Griginal Zigned By
Rickard £ Jones

Richard E. Jones v
Associate General Counsel

REJ/gme

Enclosure
cc: David A, Kubichek, Esq. , ,///
Docketing and Service Section



'CPAL Exhibit 20 .7y Listif i3y

. \ p
" . BRIz vgmm o e
B = .aly, (, OR:‘J:?T'C‘A‘“: X s

TABLE 1 :t = g
1977 ENERGY AND LOAD FORECAST - R /jgif
| | ' . i%;zﬁfﬁ
Year " Energy Forecast (MWH) 5 Load Foreca;éiéﬁifriwﬂ'
1978 - 28,586,688 - 5829
1979 . 30,301,864 o k 6205
1980 = | 32,209,533 666
1981 o 34,208,255 S 7034
1982 A»' | 36,329,294 7480
1983 40,019 | - 7929
198 . 40,779,364 N R YY)
1985 R 43,064,739 s
1986 . 45,475,140 - 9424
w87 . anssaes . 9em
1988 IR 50,376,263 10463
1989 o L 52,945,431' 10083
1990 55,751,539 | 11549
991 . 58,594,868 | | 12122
1992 61,524,611 | 12732
1993 . ek,s39,317 | 13337
1994 e, o 13089
1995 S 70,816,153 - 14593
1996 B 74,286,146 o | 15286

1997 , ' 77,777,593 - 15981

5/16/78
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CAROLINA POWER & LIGHT COMPANY

TABLE 2

RESQURCES, LOAD, & RESERVES

CURRENT CONSTRUCTION SCHEDULE

' CP&L EXMIBIT 20

1986 1987 1988 1989 1990

#It 18 CPSL's objective to have a minimum of is—zoz_reserves.

8.4

1.5

1978 1979 ‘1981 1982 1983 1984 1985
Previous Year ™
Capability 7,328 7,433 7,433 8,153 ‘8,153 8,873 _ 8,873 9,773 10,493 11,393 11,393 12,293 13,443
Unit Uprates 105 ) - :
Roxboro 4 720
Mayo 1 720 :
Harris 1 900 :
© Mayo 2 . 120 -
Harris 2 g 200
Harris 4 : 900 .
Undesignated Unit . 1,150 .
Harris 3 - - 900
Total Capability 7,433 7,433 8,153 8,153 8,873 8,873 9,773 10,493 11,393 11,393 12,293 13,443 14,343
Net Purchases 127.5 127.5 127.5 75 75 75 75 75 75 75 75 75 75
Contracted Reserve 40 40 40 60 60 60 60 . 60 60 60 60 60 60
Total Power Resources 7,600.5 “7,600.5 8,320.5 8,288 ?.008 9,008 9,908 10,628 11,528 11,528 12,428 13,578 14,478
Load 5,829 6,205 6,614 7,034 7,480 7,929. 8,427 8,914 9,424 9,933 10.563 10,983 11,549
Reserves 1,77145 1,395.5 1,706.5 1,254 1,528 1,079 1,481 1,714 2,104 1,595 1,965 2,595 2,929
X Reserves 30.4 22.5 25.8 " 17.8 20.4 13.6. 17.6 19.2 22.3 - 16.1 18.8 23.6 25.4
A
WITHOUT H. B. ROBINSON f2#%
. 1978 ‘1979 1980 © 1981 1982 ‘1983 1984 1985 ‘1986 1987 1988 1989 1990
Previous Year ’ } . ’ ' ; .
Capability 6,663 6,768 6,768 7,488 7,488 8,208 8,208 9,108 9,828 10,728 10,728 11,628 12,778
‘ Unit Uprates 105 ’ . ’ R
Roxboro & 720
Mayo 1 - 720
Harris 1 900
Mayo 2 720
Harris 2 900
Harris 4 900
Undesignated Unit ' 1,150
Harris 3. - : - 900
Total Capability 6,768 6,768 7,488 7,488 8,208 8,208 9,108 9,828 10,728 10,728 11,628 12,778 13,678
Net Purchases 127.5 127.5 127.5 75 75 75 75 75 75 75 75 75 75
Contracted Reserve 40 40 40 60 60 60 60 60 60 60 60 60 60
Total Power Resources 6,935.5 6,935.5 7,655.5 7,623 8,343 8,343 9,243 9,963 10,863 10,863 11,763 12,913 13,813
Load 5,829 6,205 6,614 7,034 7,480 7,929 8,427 8,914 9,424 9,933 10,463 10,983 11,549
Reserves 1,106.5 ' 730.5 1,041.5 . 589. 863 414 816 1,049 1,439 © 930 1,300 1,930 2,264
2 Reserves® 19,0 - 11.8 ' 15.7 5.2 9.7 11.8 15.3 . 9.4 12.4 17.6 19.6

*#H, B. Robinson summer capability rating 18 665 MW. This figuté doéb not include the MW that would be available from the requested uprating.

- 5/11/18



- May 8, 1978
' Dr. 'A Dixon Caliihan - ' _ Dr. R1chard F. Cole
Union Carbide Corporat1on , . Atomic Safety and Licensing Board*
P.0. Box Y - : U.S. Nuclear Regulatory Commission
~Oak Ridge, Tennessee 37830 .. Washington, DC 20555 Dist
_ : . RC tral
John F. wo1f Esq., Chairman ' ﬁPDRCen e
Chevy Chase, Maryland 20015 ) " Engelhardt
S S ~ Grossman
e T "~ Scinto
In the Matter of - o Reis
Carolina Power and Light Company o Kubichek
(H. B. Robinson, Unit No. 2) = - Chron(2)
Docket No._ 50-261 50-261 (0L Modification) . FF(2) .
o NS . : o HSmith
. Gentlemen: ‘g”‘ B , j ;- : “SBajwa

- On April 28, 1978, the underSIQned,via letter,represented that the

- Staff's Safety Evaluation of the proposed license amendment in the
- captioned proceeding would be completed and made ava11able to the
‘.~Soard and the part1es some t1me _.around May 15, 1978. _

’ ;ﬂHowever, because of recent deve]opments 1n the Staff's analysis of
L meteoro]ogical conditions at the Robinson site, it appears that the Staff i
" may not be able to ‘complete its Safety Evaluation by May 15. Specifically,
‘. the Staff is currently considering new meteorological data supplied by "
" the Applicant, and is also reconsidering the meteoro]ogical model presently
.~;app11cab1e to the Robinson facility. . :

S o The effects of the Staff's consideration of these issues on the Robinson
Fy " plant are as yet unknown. We shall, of course,’ keep the Board and the
-7 parties fully posted w1th respect to any further developments in this
;‘regard. AR I AP :

: Sincerély; r’fé‘;.':

David A. Kubichek .
Counsel for NRC. Staff -

cc: George F. Trowbridge, Esq.
Richard Jones, Esq.' '
. Atomic Safety and Licensing Board Panel
~Atomic Safety and Licensing Appeal Board
- Docketing and Service Section '

f . ‘ :bewE)- OELDzléf‘ " OELD 5‘“ T
4&~“s;igqmmus>f Kubichek/dmy eﬁiizfﬁﬂf?* N
| 5/2’/78 51183 [

. - T o o \. -
NRC FORM 318. (9-76) NRCM 0240 *u s, GOVERNMENT PRINTING OFFICE: 1976 — 626-624




-(H. B. Robinson, Unit No. 2)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE_ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

Docket No. 50-261

CAROLINA POWER AND LIGHT COMPANY . -
S | 50-261 (0L Modification)

R el

NRC STAFF'S RESPONSE TO THE APPLICANT'S PROPOSED'FINDINGS AND
CONCLUSTONS IN THE FORM OF A PROPNSED INITIAL DECISION

On April. 19, 1978, the Atomic Safety and Licensing Board issUedjé

. Memorandum and Order whereby it announced its intent to issue -a decision

on all matters 1n the bapt1oned conso11dated proceed1nqs A "Specifically,

. the Board determ1ned that its dec1s1on wou]d encomoass both an overa11

" NEPA cost/benef1t balance for the Rob1nson fac111ty and those part1cu1ar

1ssues_de11neated the Board's Memorandum and Order of March 23, 1976.

' Additiona11y,:the.Board'invited the Applicant and the Staff to file pro-

posed findings on all mafters;vinc]uding,outStanding considerations of

health and safety;

1/Th1s case involves a conso]1dat1on of two prev1ous1y d1st1nct proceed*ngs
The first of these proceedings was brought pursuant to the provisions

of Section 13 of Appendix D to 10 CFR Part 50, and is concerned with
whether, under NEPA, .the operating license for this facility should
be continued, modified, terminated or appropriately conditioned to
protect environmental values. The second of the two proceedings is
concerned with the Applicant's pending application to the Commission
for. an amendment to the Robinson operating license increasing the

- authorized power level of the facility from 2200 MWT to 2300 MWT.



'

. In response to the Board S 1nv1tat1on, the App11cant f11ed on April 19,
1978, a document entitled "App11cant s Proposed F1nd1ngs and Conc]us1ons
in the Form of a Proposed In1t1a1 Decision." Because these proceedings
actually represent a conso11dat1on of two separate proceedings, the
App11cant S Proposed Dec1s1on attempts to resolve a1] issues w1th respect
to both the Append1x D proceed1ng and the proceed1ng_concerned with the

Applicant's request for an amendment to the Robinson'operating license.

With respect to the;pendingﬂAppendfx D environmental review of the
‘Robinson facilities' operating‘license, the'Staff concurs in and
vfu]]y adopts the proposed findings submitted by the Applicant, subJect

however, to the qua11f1cat1ons and/or exceptions noted below.

. In paragraph 10 of its proposed findings, the App]icant describes. the scope

- of the Staff's Final Ehvirohmenta]‘Statement and, with the'exception of

the env1ronmenta1 impacts associated with the p1ant s once-through
cooling system, wou]d have the Board adopt fully the Staff S f1nd1ngs
in the FES as the basis for 1ts NEPA eva]uat1on wh11e genera]]y concurr1ng
~1in the App11cant S proposa] the Staff proposes that an- add1t1ona1 exception
be taken with respect to the findings on the env1ronmenta1 effects of the

_ "uranjum fuel‘cycle, asudescr1bed in Sect1on.5.4.7 and Table 5.8 of the

"FES-(pp..5~16, 17,. respectively).



The Robinson FES was published in April, 1978, and incorporated the
* Commission's original Table S-3 which was based on a document entitled

2/

Environmental Survey of the Uranium Fuel Cycle.— That Table S-3, also

incorporated in the Commiésion's regulations at 10 CFR Part 51, was

| intended to set fortn‘a'full and‘candid assesément'bf the [environmental]'

"~ costs and benefits_asseciated with the uranium fuel cycle. Further,

- since Table S—3lwa$ prdmuTgated as a formal Commissfon Ru]e; the values
Tand resuiting environmenta]:impeetsdescnibed by the Tab]e‘nere not subject
toienallengein 1ndiVidua1 licensing cases. See 10 CFR §51.20(E) and

§2. 758":Howe9er since the time'thet the original Tab]e-S—B was incor-

- porated into ‘the Comm1ss1on S regu]at1ons and the Rob1nson FES was
published, three events have transpired . that should be accounted for by.

the Board in making its final NEPA cost-benefit balance for this fac111ty.

First of all, on July 21, 1976, the'United States Court of Appeals for

D1str1ct of Columbia Circuit issued 1ts op1n1on in Natural Resources

Defense Council v. NRC, 547-F.2d 633 (1976), rev. on other grounds, sub

nom. Vermont Yankee Nuclear Power Corp. V. Natural Resources Defense -

Council, No. 76-419, 46, U.S.L.W. 4301 (April 3, 1978), wherein the

Court determined that the fue1'cyc1e ru]e»represented’by Table S-3 was

_¢/\iASH-1248 (November, 1972).



. .
‘ ' . '1

inadequate]y supported by the record insofar as it treated two particuTar

 ,aspects of the uranium fuel cycle--the 1mpacts from reprocessing of spent

3/

fuel and the impacts associated with radioactive waste management.—
In'fespohse to the Court of Appeal's decision the Commission undertook
_(1) to prepare and issue a document supp1ement1ng the original WASH 1248
§g£xgx, in wh1ch a bas1s wou]d be established for 1dent1fy1ng the environ-

menta] impacts assoc1ated with waste management and fuel reproce531ng

4

act1v1t1es;——- and (2) to promulgate a neW-1nter1m‘Tab1e S-3 incorporating

" some revisions in those portions'of the original Table relating to the
5 /

spent fuel reprocess1ng and waste d1sposa1 phases of the fue] “cycle.

OnbMarch 14, 1977, the Commission'officia11y promulgated the.new}intefim
6/ ’

Table $-3.— While, as noted above, the interim table does contain some

“ 3 NRDC v. NRC, supra., at 646-654.

—z—VEnvironmenta1 Survey of the Reprocessing and Waste Management Portions =
of the LWR Fuel Cycle, NUREG-0116 (Supp. 1 to WASH-1248; and NUREG-
0216 (Supp. 2 to WASH-1248) (Public Comments. and Task Force Responses
‘Regarding the above-cited document). o :

: 5/See Uran1um Fuel Cycle Impacts From Spent Fue] Reprocess1ng and
Rad1oact1ve Waste Management 42 Fed. Reg. 13803 (March 14, 1977).




. values different from those set forth in the original Table S-3, the -

- Commission itself has determined fhat those differenceS'are not substantia].ZL/
Therefore, as of the pub11cat1on of the interim Tab]e, the environmental
1mpacts assoc1ated w1th the uran1um fue] cyc]e were not cons1dered

s1gn1f1cant, especially where, as here, they were evaluated in the

context of Strikiné a cost-benefit balance for a facility a1ready fully

8/

constructed and.operating;——

However, on April 3, 1978; the Commission,'in respohse to a petition for'
rulemaking filed by the New England Coalition on Nucleér Po]]ution, again
, promulgated'amendmenté to Table $-3. First of all, the entry for radon-222
under "Eff]uenfs-eradiological (curieé)" andbthe accompanying textual B
‘material which new reads: | )
| "rn-222 .'}v.'74{5-principa11y from mii]ing opehationsl

: ahd;excludes contributions from

m1n1ng.

was rev1sed to read as fo11ows

~ rn- 222 . Present1y under recons1derat1on by
" the Commission." 9/

—Z/See Vermont Yankee Nuclear Power Corporatien (Vermont Yankee
Nuclear Power Sﬁation), CLI-77-10, 5 NRC 717,717b (1977).

—§/See, e.g., Vermont Yankee Nuclear Power Corporation (Vermont Yankee
Nuclear Power Station), ALAB-421, 6 NRC 25, 29 (1977). A similar
- conclusion was reached by the Staff on the basis of the or1g1na1
Tab]e S-3, at Section 5. 4 7 p. 5-16 of the FES

/43 Fed. Peg 15613.
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vAdditiona]]y, footnotes 5 and 6 wére deleted from the Table, and footnote 1

- was amended to ref]ect~that Tab]é S-3 does not inc]ude hea]th effects

from the effluents described in the Table, or estimates of releases of
radon-222 from the uranium fuel cycle. That footnote also provides that

issues not addressed at all by the Table may be thé subject of Tlitigation

in individual license proceedings;5-Fina11y, the CommiSsion directed

that, 1h_proceeding§ pending beforé licensing boards, the licensing boards
"reopen the record on NEPA issues for the limited purpose of receiving.
new evidente*on radon releases.and on health effects resulting from

10/

radon releases."—'

‘As a result of all of the above-cited developments, the Staff now proposes

to fully updaté the recdrd in this proceédihg_With respect to. the environ-

mental impacts of the uranium fuel tyc]e."Accordingly, the Staff proposes
to submit new evidence on the-énvirohmenta]‘impacté of the fuel cycle

associated with releases of radon-222. -

-The Commission has discussed health effects in individual license
proceedings, in-connection with comparisons of the uranium and fossil

- fuel cycles, since the Appeal Board's decision in Tennessee Valley .

~Authority (Hartsville Nuclear Plant, Units 1A, 2A, 1B and 2B), 5 NRC -

© 92, 103 (1977). See Infra. . ' '
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11/

In addition, betause'of-the Appeal Board's decision in Hartsville—

~ requiring, in the context of a NEPA cost-benefit determination, an evaluation

~of the relative health effects of the uranium and fossil fuel cycles,

the Staff now proposes to submit evidence in the form of affidavits and

| sUpp]emental'testimony on this issue also, which evidence will fully |

- account for health effects associated with the Staff's new values for-

releases of radon-222.

Therefore, ‘the Staff now moves the Licensing Board to receive into

“evidence the‘fo110w1ng, ettached jtems:

(1)' the Rev1sed Inter1m Table S-3;

'(2)' the Comm1ss1on s April 14 1978 C]ar1fy1ng Amendments
. .to Rev1sed Inter1m Table S-3;

.(3)’;Gotchy, R L NUREG- 0332 Health Effects Attr1butab1e to Coa]
and Nuclear Fue] Cycle Alternatives (1977);

(4) the Affidavit of Homer'Lowenberg, dated Jannary 20, 1978;

Il/;g, ~See Potomac Electric Power Corp. (Douglas Point Nuclear Generating
Station, Units 1 and 2) ALAB-218, 8 AEC 79, 82 (1974) for the proposition,
-arguably applicable, in the Staff's view, to both the environmental
1mpacts of the fuel cycle and health effects comparison, that a change
-in the law must be applied to pending cases "unless doing so would
result in manifest injustice or there.is statutory direction or
legislative history to the contrary." Quoting Bradley v. Richmond
School Board, 416 U.S. - 40 L.ed.2d 476 (1974).. See also, United
States V. Schooner Peggy, 5 0.5. (] Cranch) 103 (1801) (Marshall, C.J.).
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" on the overall cost-benefit balance for the Robinson plant remained valid.—

(5) the Aff1dav1t of Jack E. Rothf1e1sch dated January ]8
- 1978;

(6) the Affidavit of Reginald L. Gotchy, dated March 28, 1978;
(7) the ‘Affidavit of R. M.-wi1de, dated March 28, 1978; and
(8) the Affidavit of Paul J. Magno, dated Jandary 16, 1978.

On the basis of the evidence submitted above, 1t is f1rst of all clear
that the env1ronmenta1 1mpacts associated with the uranium fuel cyc]e E

remain 1ns1gn1f1cant. This conclusion was first reached-by the Staff in the-

Rbbinson'FES,_uti]izing WASH-1248 and the environmental impacts set

12/

forth in the original Tab]e S-3.—~ As noted earlier, the‘CommiSsion‘s

adoption in 1977 of the interim Tab]e S-3, w1th its new. values for
1mpacts assoc1ated w1th certa1n aspects of the fuel cyc]e, did not result

in substant1a1 changes to the magnitude of the overa]] env1ronmenta1

A>1mpacts attr1butab1e to the uranium fuel cyc]e 13/ Thus, as of the adopt1on

of the interim Table, the Staff's original conclusion that the impacts

‘from the fuel fuel cycle were sufficiently small'as to have little effect

14/

:lg/Robinson FES, Section '5.4.7 and Table 5.8, at pp. 5-16 - 5-17. -

13, | -
~/42 Fed. Reg. 13803, et seq. See supra., at p. 5, and n. 7.

N Alﬂfgg.' See also Vermont Yankee; ALAB-421, supra., at 29.°



. However, oh the basis of the affidavits submitted by the Staff at this time,
| it is clear that neither the original Table S$-3 nor the revised Table S-3 |
adequately ref]ected the actual re]eases of radon-222 attributable to the’
uranium'fuel cycle. These affidavits demonstrate that’the valueﬂ for
radon-222 in Tab]e $-3 does not include re]eases from either m1n1ng or.
~from m111 ta111ngs after the active life of the m11] 15 and that,

when these sources are included, the actual value for radon-222 is sub-

stantially higher than that given in Tab]e S 3. 16/

Neverthe]ess, the Staff has concluded»that.the environmental 1mpacte
assoc1ated with these h1gher radon values are st111 "'1ns1gn1f1cant
compared to those due to radon contam1nat1on in material background
and that the authors of NASH 1248 were correct in the1r belief that

17
popu]at1on doses from th1s source cannot be distinguished from background o /.‘

f1§ Aff1dav1t of Jack E. Rothf1e1sch p. 3; Aff1dav1t of Homer Lowenberg.
16 /Aff1dav1t of R. M. W1]de with respect to m1n1ng, Affidavit of Paul dJ. Magno,
with respect to milling. The Staff's new values for radon-222 releases,

taking into account releases from both mining and mill tailings, are
summar1zed in the Affidavit of Reg1na1d L. Gotchy, Tab]e 1, at pp. 1-2;

1 /Aff1dav1t of Reginald L. Gotchy, . ]6.' See a]so WASH 1248, p. 8 23
" (November, 1972)
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Therefore, in the absence of any'proffered controvening evidence or any

- questions raised §g§_sgonte'by this Board, it is the Staff's view that-the

attached affidavits and the conclusions reached therein provide an

adequate basis to support a finding by this Board that the environmental

impacts associated with radon re]easesAin'the uran{um fuel cycle are
not significant, and do not adversely affect the cdst4benefit balance

for the Robinéoh facility.

With respect to health effects,_We nofe that the.record in this proceeding

- does not include a detailed analysis of the comparétive health effects

associated with the uranium and fossil fuel cycles, respecfive]y. The
Robihson FES was published and, with the exception of the Applicant's
and Staff's responses to the Board's March-23, 1976, . Memorandum .and Order,

the Appendix D hearingé were completed prior to the Appeal Board's decision

" in Tennessee Valley Authority (Hartsville Nuc]éaf Plant, Units 1A, 2A, 1B

and 2B), ALAB-367, 5 NRC 92, 103 (1977), which suggested ‘such as assessment |

in the context of the Staff's analysis of alternative forms of electrical

géneration. Nevertheless, because the Board has determined to strike

a full NEPA cost-benefit balance for this faci]ity,»the Staff is submittingr

evidence of comparative health effects of the uraniﬁm and»fossi1'Fue1
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cyc]es,lg/ which evidence takes into account health ‘effects attributable ‘
to the new radon-222 values contained in Staff affidavits submitted

19/

into evidence above.—

In.making its assessments of health effects. resu1t1hg from the=coa1 and
‘nuc]ear fuel cyc]es, the Staff considered the entire fuel cycle of each
not JUSt the power generat1on phases For coal, the cycle cons1sts of

m1n1ng, fuel transportat1on, proce551ng, power - generat1on and waste
disposal. ——/ Likewise, the nuc]ear fuel cycle includes m1n1ng, milling,
uran1um enrichment, fuel preparat1on, fue] transnortat1on, power

generat1on, spent fue] transportat1on and reprocess1ng, and waste d1sposa1*1/

Disregarding the Staff's-new values for radon-222 for the moment, it is

clear, based on the evidehce here submitted by the Staff, that the uranium

18/5ee n. 11, supra., at‘p.'7.

]9/See n. 17, upra., and the respect1ve aff1dav1ts of W11de, Magno and
Gotchy

20/p | Gotchy, NUREG-0332, Health Effects Attributable to Coal and
Nuclear Fuel Cycle Alternatives (Draft), p. 3 (1977)(here1nafter
NUREG-0332). . | ,

2y
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- conservat1ve1y done on]y for an 80 k1lometer rad1us

-12 -
U . - | 22/
fue] cycle is considerably less harmful to man than the coal fuel cycle.—
This is so despite the fact that the Staff's analysis oonservative1y ’

understates the impacts of the coal cycle relative to the uranium cycle.

For examp]e, the analysis of the uranium-tue]'cycle‘1nc1udes,a consideration
of the possible effects of accidents on radioactive releases, and- also

accounts for Tong-term exposure effects. However, due to the lack of an

_adequate data base, these factors have not been cons1dered with respect

24/

. to the coa1 fuel cycle. In addition, the Staff's assessment of health

effects from a nuc]ear plant is done on-the'ba51S'of the entire U.S.

' popu]at1on whereas the assessment of the effects from a coa] plant is

25/ It is the Staff's

view that a coal plant would cause health effects beyond that radius,

but these have not yet been quant1f1ed 26/

'Notwithstanding'theSe conservatisms, however, it is clear that the coal

- fuel alternative may be more harmful to man by factors of 4't0'250,_depend-

ing on the effect being conSidered, than on,all'nuc1ear economy,gzj or
%i—;ld., at 13. See also, Id., at 19, Table 1.

—'1d., at 5-6, and 15-22.

2., at 709,

2/14., at15-16.

2/14., at 16, n.

27/ o

4., at 1.
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~ the uranium fuel cycle comes from coal .powered plants.—

‘all.of the health effects of the entjreiurahium fuel cycle.—

¢

- 13 -

| by factors of 3 to 22, assuming that a]T'bf the electricity consumed in

28/

The'advantage enjoyed by the nuclear fuel cycle may be most graphically.
illustrated via reference to one fact, i.e.,_é]thoﬁéh theré are 1érge |
uncertaiﬁties in the estimates of most of the potehtiaT health effects

of the coa]‘cyc1e; the impact of the tfansportation of coal is based on
firm statistics. ‘Thisbimpactna1one'is greater than the conservative

estimates of health effects for the entire uranium fue] cycle (assuming

~an all huc]ear economy), and can reasonably be expected to worsen as more

coal is shipped‘over greater distances.gg/ Moreover, in the Case;where

'coal-generated e]ectritity>is assumed to\pOWer the uranium fuel cycle

(primarily for uranium enrichment and auxiliary reactor systems), the

" impacts on hea]th_attributab]e to that coal power accounts for. essentially

30/
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Therefore, disregarding the Staff's new values for radon-222 for the

" moment, it is clear that the uranium fuel cycle enjoys significant

health effect advantages over the fuel cycle.

MoreoVer, as ‘is clear from the affidavits here submitted by the Staff,

this advantage in favor of the nuC]ear fuel cycle is not significént]y-
narrowed by the inclusion of the Staff's new values for radon-222 releases

attributable to mining and mill tailings.. The affidavit of Reginald L.

’ Gotchy; particularly Table 8 on p. 18, demonstrates that the estimated

ppr]ation doses and health effects attributable td-mining and m111fng

wou]d represent only a very small increase in doses and health effects -

31/

from radon in the natural background-——

On the basis of the newly submitted Staff evidence, therefore, the Board
should find that the nuclear fue]-cyc]e continues to enjoy advantages

over the coal fuel cycle with respect to health effects. In addition,

3]/See also, wash1ngton Public Power Supp]y System (NPPSS Nuclear Project

No. 4) Docket No. 50-513, Supplemental Initial Decision (Construction Permit),

- S1ip Op. at 27 (Feb. 17, 1978) (An Errata to this opinion was issued
by the Board on Feb. 23, 1978, wherein the Board expressly concurred:
with the Staff's findings that, even with the newly adjusted radon- 222
values, the nuclear fuel cycle has fewer health effects than does '
the coal cycle. Nevertheless, based on the Appeal Board's decision
in Metropolitan Edison Co. (Three Mile Island Nuclear Station, Unit -

No. 2), ALAB-456, 7 NRC ___ (January 27, 1978), that Board based its

~decision on the 1ower radon- 222 source term set. forth in the Rev1sed

' Tab]e S-3). : L




- 15 -

because of this advantage, the Staff's original conclusion in che'Robinson
FES that continued operation of the Robihson nuclear power p1ent is an
environmentally preferab1e'a1ternative to the abandonment of Robihson I1

in favor ofra coal-fired generator therefore a1soA$hou1d retain;va]idity.ég/

The Staff would thus urge the Board to'make’appropriate.findings to these

effects.

Finally, with respect to the Applicant's propoéed'findings in‘response.to-the .
Licensing BoardJs‘Comment’7,§§/ the'Staff concors in and adopts Applicant's
proposal to the ertent that it would have this Board determine that "the
status of the fish end fisheries [in Lake Robinson] isvnotllike1y to
}change as a resu1t.of the fherma] discharge‘[from the plant] if the
conditions of the NPDES permit are observed.gﬁ/ However;.the_Steffb'

does not}join in the Applicant's characterization of the Commission's

~ recent decision in Public Service'Company of New Hampshire (Seabrook:

Station, Units 1 and 2), CLI-74-_, 7 NRC ___(January 6, 1978), aé-it
applies to these proceedings ~In Seabrook, the Commission determined
that it should not attempt to go behind EPA's determinations with respect -
”to the sever1ty of aquat1c 1mpacts in cases where, as in Seabrook EPA
reached those determ1nat1ons after enviro- menta]]y sens1t1ve, fu]]

7ad3ud1catory hear1ngs 3/ However, in proceed1ngs such as the 1nstant

32/See Section 9.1.2, pp. 9-1 to 9 -3, of the Rob1nson FES.
33/Apphcant S Proposed Findings- at paragraph 26, p. 15

‘ 34/1 e., an upper Timit of "111.2° F on the maximum da11y summer d1scharoe
temperature, and a roving thirty-day average smu of 108. 7°F

h_;LﬂSeaoroox,_Sl1p,Op. at 38-40.
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one, where EPA's determinations are not arrived at after full administrative

proceedings, the NRC is presumab]y'not'so bound. As the Commission
itself noted in a footnote in the Seabrook opinion:

Our action in this case rests on the nature and extent
of the EPA proceedings. In future .cases where EPA has
made the necessary factual findings for approval of a
specific once-through cooling system for a facility
~after full administrative:proceedings, we expect our
adjudicatory boards to do as we have done today.

There is no question before us as to how to treat
other EPA actions reached through other proceed1ngs,
and we express no view in that regard. 36/

With;the'above—noted exceptions -and/or qualifications, the Staff'fu11y

concurs in and adopts the findings and conclusions proposed by the

~ Applicant. The extensive record developed in these proceedings provides

ample basis for a conclusion by thejBoard that the 1mpact of the‘Robihson
fati]ity on the aquatic and terrestrial 1life in Lake Robinson and on
the recreational use of the lake is‘acceptab]e ahd that the'benefits;'

to be derived from the continued operation of this féci]ity outweigh

those env1ronmenta1 impacts assoc1ated with it.

Respectfu]]y submitted,

(DN Wj

David A. Kubichek .
Counsel for NRC Staff

Dated at.Bethesda,‘Mary]and,
this Tst day of May, 1978.

§-(3-/Seabr'ook,'Sh'p Op.:at.p, 40, n. 42.
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Title 10 - Energy
CHAPTER 1 - NUCLEAR REGULATORY CCMMISSION

PART 51- LICENSING AND REGULATORY POLICY AND -
- PROCEDURES FOR ENVIROMMENTAL PROTECTION )

Uranium Fuel Cycle Impacts from Spent Fuel
Reprocessing and Radioactive Waste Management

AGENCY: MNuclear Regulatory Commission

~ACTION: Effective clarifying amendment to Table S-3 and Response to

Petition for Rulemaking filed on behalf of the New England Coalition
on Nuc]ear‘Poilution}(Docket No. PRM-51-1). ” | |
SUMMARY: The Commission has previously published Table S$-3 of 10 CFR

Part 51 which identified environmental effects for the uranium fuel

- cycle which are to be included in environmental reports and environmental

impact statements for ihdiVidua] light water nuclear power reactors. This .

-action amends the prior regu]atiohs to remove the ya?ue_contéined in Table

5-3 for releases of radon and to clarify that Table S-3 does not include
health effects frem the effluenté described. The rule as amended states |
that the fue] cycle rule does not preclude'consideratioh of these impacts
in indfvidua] cases. This actioen also respdnds to the NECNP rulemaking -
petition. -

EFFECTIVE DATE:  April 14, 1978

FOR FURTHER INFORMATION CONTACT: Msi Jane A. Axelrad, Office of the

- Executive Legal Director, U.S. Nuclear Regulatory Commission, Washington,

D. €. 20555 (phone: 301-492-7437).



o e
| -2-

SUPPLEMENTARY INFORMATION: Notice ié hefeby g%ven that the Muclear
Regulauorj Commission (herexuafter "NRC" or “"Commission™) has decided to
3amend Tab]e 5-3 of 10 CFR Part 51 “Summary of Env1ronmenta] Considerations

for Uranium. Fuel Cycle" in the Comn1ss1on s regu]a;1ons "L1cen51ng and
‘Regulatory Po]1cy and Procodures for Envxronmen*ai Prot=Culon," 10 CFR
Part 51. Specifically, the Ccmmwss1on has decided to clarwry uhat certain
‘environmental effects frem the uranium fuel cycle are not included in

the Table and may be 1itigated in individual cases.

In conjunction with this notice of fu1emakin§, the Commission hereby nges
. notice that the petition for rulema&ing submittad by Tetter dated November
19, 1975 by Roisman, Kessler, and Cashdan, 1025 15th Street, N.W.,
WéShington; D;C.,_on:béhalf 6f the New Englgnd Coalition on Nuclear
Pollution is being}dénied in part. However, the issues raised in the
'petition're1atihg to Radeon-222 will be éddréssed in a future ru]eméking
proceeding to amend the value for Radon in‘Table 543. Accordingly, action

on thisfbaft of the petition is being deferred.

V‘Description of the Petition

Thé New England Coa?ftion.on_Nuclear Po]]ution pe£itioned the Commission
to amend Table S-3 of 10 CFR Part 51, "Summary of Environmehta] Considera-.
tlons for Uran1um Fuel Cycle" in the Cowm1551on s regulations "Licensing
- and Regulatory Polwcy and Pxoccduros for Environmental Protection," 10
CEFR Part 51. A notice of the filing of the petition, Docket _No, PRM-51-1,

was pub]iéhed in the FEDERAL REGISTER on January 16, 1976 (41 FR 2443).
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The petition for rulemaking was accompanied by two technical documents
authored by Professor RebertvO. Pohl,.Professor of Physies, Cornell
University;'entitled'“Nuclear Energy: Health Impact of Carbon-14" and _'
"Health Effects"of Thorium-230." These technical papers providad the
technica1 bases for the claims presented.in the petitiOn. On December 23,
1976, the NRC received a final draft of Profeséor Pehffs paper_"Nuclear
f'Energy' Health Inpact of Carbon-14" that replaced the draft previously

sent to the NRC on November 19 1975 as-part}df fhe erigiha] betftiOn.

 The not1c= of pet1 1on f1]1ng invited interested persons LO subn1e
‘written comments or sug )estions on the pet1t1on bj darcn 16, 1976,

‘ Because of pub11c 1nt°rese about the concerns expressed by the petxewon,_

- the pub11c comment period was extended to April 26, 1976 (41 FR 12365

The following responded to the requests for written commenes: Atomic
Iﬁdustrial Forum, Inc.; Commonweelth Edfson Company; U.S. Environmental
Pfotection'Agéncy (EPA); General Electric Company;'NucTear Fuel Services,
AInc.i Ranehers:Expldration andvDevelopment Corporation; Tennessee Valley
Authorxty, Un1on Carbide Corporation; Un1ted Nuclear Corporat1on, and
Nest1nghouse Electric Corporatxon A1l comn°ntors, except EPA,
recommended that NRC should deny the pet1t1on because, in their op1n1oe,
the petitioners have pravided insufficient bases and ratiocnale to
support their claims for reassessing'TabIe 5-3 and existing licenses
and for the postponerenu of pending appl1caexons - EPA only supplied
| correspondence betzeen EPA and Dr. Poh] because of references made in
the petition to EPA's dose estimate methods presented 1in the EPA Uranium

Fuel Cycle report, EPA-520/9-73-003-8, October 1973.
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In the petition, the petitiohers state that (1) the current Tabje 5-3
Sefious1y Qnderesfimates the impact on human health énd safety by dis-
regarding the long-term eff;cts of certain 1ong-1ivéd ra@ionuc]idés,
~particularly Thorium¥230 wnich decays into radon gas, and that fhe
health éffects-of uranium mining and'mi]1ing, p%?sgnt1y listed in
Table S-3 as a total of 0.06 man-rems within ffve ﬁi?es of the plant

. per annual fuel requirement, %ails to disclose the long-term and
long-range health effects of radon-222 gas releasad from tai?ingsA
biles; (2) the health effects of Krypton-35 and Tritium releases

from fuel reprocessing p}ants are underestiméted in'TabTe S-3;
(3).re1eases of Carbbn-14'frcm the fuel cycle should be included

in Table S-3; (4) that Table S-3, by the exclusive use of the term
"man-rems"”, does not. provide a meaningfu1'reﬁresentation of these
heé1th effécts, at least in the case of those radionuclides jnvalved
in this petition, and that human deafhsvfrom man-rem exposures provide.
a more easily comprehended consequence oflfhe fuel cycle activities;

- and {5) the magnitude of the potential death tof? from mi11 tailings
a]oné is so0 great as to alter the previous“jﬁdgménts on these métters
and to requifé as a minimum a reassessment of previous conclusions to
authorize construction or qperatibn of nuclear reactors and a posf—,
,poneﬁanf-of re501ution of all pending dpp]ications for cdnstructionvof
operation authority untfl.ffné1 resolution of this issue by the

Commission.
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The petitidners requested certain numerical changes and additions as
well as a narrative text to be incorporated into Table S-3 of 10 CFR
Part 51 under the subheading entitled "Effluents - Radiclogical

(curies), Gases (including entrainment).”

Disposition of Issues Raised in the Petition

With regard to the first issue raised by the patition, the current Table

3-3 value for Radon-222 is incorrect and does not include:

° eétimates Qfﬁradon released from minin§ operafions.
. © estimates of re]eaées.of radon froh intefim tailinqs piles
after the mill has shut down and dur1ng the ensuing
perlod while the ta111ngs pond is evaporct1ng and be.ore
stab111zat1on programs are completed.
© estimates of releases of radon from Stabilized mill

tailings piles.

At the time the Stéff developed the Table $-3 value for radon, the
Staff did not have sufficient data to quantify the releases from

radon involved in the mining of uranium. The Sta f was unable to find
fany field data for radon ‘emissions but field measurements taken by the
~ Bureau of Mines for radon concentrau1ons in open p1 mines revea1ed

no significant alpha concentratlons.

Even though there was no meaningful field data for estimating a specific
H .

radon release quantity, the Staff was able to conclude that radon con-

centrations away from the immediate vicinity of the mine would not be
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détectab1e.against,natu}a1 background. This Stéff conclusion was

' supported by conclusions reached in the BEIR repdrt i and the U.S.
Environmental Protection Age;cy report, ?EStimates.cf Ienizing Raﬁfation
Doses in the United States 1960-2000, " 2/ both of which ére‘cited in

WASH-1248,

i Hitﬁ regard to milling, estimates of releases from interim tailings piles
'were not included because it vas assumed ;hat these pilés remained wet
until stabilized and therefore did nbt permit signiffcant releases of radon.
The Staff considered available information, particularly the report of the
u.sS. Envi?onmenta]_Proteétion Agency entitled;.ﬁEstiﬁates of:Ionizing

. Radiation Doses in the>United States 1960-2000" td’determine'reIeases |
from stabilized piles. This document reported.the results of studies

made at active and inactive mii] sités with covered and uncovered

tailings which showed.no.significant radiationvexposure‘to‘tﬁa public.
Rased on these stﬁdies, the Staff concludéd in WASH-1248, B-23, that

. popuTat{on doses attributabTeAto the uranium milling industryiwouId:

.Aét be digfinguishabfe from natura]'background radiation. |
Howe?er,'since the original Table 5-3 Was promulgatéd; new estiﬁates o% '

releases have been devised that require upward revision of the value for

~radon in Table S-3. Therefore, the Commission {s amending Table S-3 to

*/ "The Effects on Populations of Exposure to Low levels of ITonizing

~  Radiation," Report of the Advisary Committee on the Bjological
Effects of Ianizing Radiation (BEIR), MNat'l. Ac. Sci., Mat'l Res.
Council, lashington, N.C., (Mov. 1972), p. 15.  (Cited in
WASH-1248 at p. A-4). T '

«x/ ORP/CSD 72-1, Estimates of lonizing Radiation Moses in the Hnited
T States 1560-2000, Y.5. Env. Prat. Agency (Aug. 1972), p. 27.
(Cited in VASH-1248 at p. A-4). . .
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eliminate the value for radon releases. This issue may nenceforth be
. . litigated in 1nd1v1dua1 lwuen51ng proce°d1ngs since it is not now covered
by the rule. A c]ar1fy1ng amendment to Table $-3 to this effect is set

forth belaow.

; The Commission intends to =va1u=t° data that is belng collected in a
*series of ongoing programs describad helow and will determine when the
Ceneric Environmantal Ihaacf Statement (GfIS) on uranium milling is
issued whether to 1n1*1aue a limited rulemak1ng proceeding to include

a revzsed value for Radon 222 in an updatod Tab]e S- 3 In determ1n1ng
whether to initiate such a rulema<}ng, the Cowrwss1on w1]1 evaluate th?
arguments of the dECNP pet];TOﬂ. It will a]so consider s;a;oments made -
in a,memorandﬂ1writtenvby Walter H.,qudan, a member of the Atomic Safety
and Licensing Boérd Panel, ta James R. Yore, Chairman of the Atomic Safety
' and Litensing Board Panel. A copy of that memorandum, which raised

~ issues similar to those ra1sod in the pet1t1on, is on f1le in the NRC
ppblié document room., In any event, the Commission plans a generaT
long-term effort to update the ru1e and the radon issue will Se

'»addressed then. | : - - - "

The second and third 1s§ues ralsed by the pet.t1on were spec1f1ca11/
-addressed when the -Commission pub11shed a revisad interim Table 3- 3 in
March of 1977 (42 FR 13803, March 14, 1977). InLer1m Table S-3 contains
upwafd'revisionS'of releases for bdth Krypton-85 and Tritium. The dif-
ferencés bhetwean the pétitioner'sfestimates_of.reieases and the NRC
~estimates are due to_dffferénces in the models. The basis for‘tﬁe

NRC models is described in detail in NUREG-0116 and 0216.
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Carbon-14 has been added to the interim Table S-3. The differences
between petitioner's estimates of releases and the 'RC estimates are
due to differencas in models. The basis for the Carhon-14 model is

described in NUREG-0116 and MUREG-0215.

The pet1;1on°r s .ourth issue is that Tahle S 3 does not prov1de i mean-

-ingful representation of health effects. Health effects were addressed

. .in NURE6702TG in response to_comments that the Commission should have

considered them. However, the Commission decided to pattern the interim
rule after the original S-3 Table which did not include such e ff‘cts in

~ the actua1vtab1e: The Commission imp1icit1y'addressed fuel cycle health
effects in the Statéménﬁ.bf Consfde?ations accompanying Tahle $-3

when the Cbmmigsion noted that "the environmental iﬁpacés'of the uranium
fuel'cyc!é have been shown to be re1a+i§e1y insignificént ’ b According]y{
hea]th effects were not discussed in 1nd1v1dua1 11cens1ng proceedings

%) untxl atter ;he-dec1s1on 1n Tennessee Yallay Authorlty (Hartsville Muclear

\ ',Plantg'Units 1A, 2A, 1B and 28), 5 NRC 92, 103 (1977) where the Appéal
o Board required that they be considerad in connection with comparison
of the Qranium.and fossil fuel cyéfes; The Commission Selieves that,
for the presenﬁ,the purposes of HEPA are advanced by discussing health
éffects in iﬁdividual cases. To clarify th%s poiht, the Commission has

removed all dose estimates attributable to gaseous effluents from the

*/ 39 F.R. 14188.



" Footnotes in the Tahle and has amended Footnote 1 to indicate-that
health effects are not coverad by the Table and may be litigatad in

individual cases.

To summarize the Commission's position on the MNECNP petition:

laiel

1. The portiqn of:the petition that reccmmends thaf Tab]e.5—3 bé amended to
‘include;upward revisions of the values for Krypton-85, Tritium and Carbon-14
wa; in effect granted, although the specific valués 3ug§ested by the petiticner
were'not adopted. These values were revised upward wheﬁ the Ccmmis;ion promul-
gated the Intefim Kab]e,$-3 on March 14, 1977>and}are-being.reexamined_during

the final rulemaking proceeding on waste management and ‘reprocessing.

2. The portion}of the pétition'that recommends that Table S-3 be |

- amended fo_inc]dde health effecfs'is deniéd. The Commission has determinad
fﬁr the p;esént Ehatrthese'effécts should be dealt with in1ihdividua1
licensing proceadings rather than by rile. The effluent releaée data
set‘foftﬁ in tﬁe revised Table:shall provide the'basis for derivation of
 .population doses and resultant health effects in indivianT Ti;énsing_
proceedings. The Commission will, at a 1;ter date, reexamine whether
doses and health effects should be included in Table S-3.. It will also
ad&ress the duestion df what period of time should be used to caTcu1atg
doées‘énd health effects. = These ssues have been raised in the final
“rulemaking p}oceeding on wasté mahaéementvand:réprocessing mentioned 
"ébove and will be addressed in the overall revision'of Table S-3

described below.
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3. »Tﬁe Commission égrees wifh that nortion ﬁf the‘petiticn_that recemmends
that the values for Radon-222}in Table S-3 be’amended. The Commission,
however, 1is deferring instituting a rulemaking on this issue. Thé Commission
recognizes tnat radon releases from the fﬁe] cyé]e must be considered in
licensing decisions. Pending generic censideration of this issue, radon

released frem the fuel cycle can be considered in individual proceedings.

.Petitfoner has asserted that the NRC should halt licensing until the
issues raised by the petition are resolved. The Commission believes
that the clarifying amendment now issued removes any need for a blankast
‘postpanement of licensing. _Some issue$ réised_by the petition have:
already been resolved by tﬁe Commission. . Other issUes,'partjcularly
those relating to Radon-ZéZ and health effects, may be considered in
individual cases. The Commission believes that the‘information that
is presently évaiiab]e should enéb]e individual licensing boards to
evaluate the significanée_of fuel cycle radon releases in striking
the environmental cost-benefit béTance for a nuc]eaf pover reactar. X
The Commission has chosen to leave these issues open for litigation fn’
individual procegdings,’rather.than freeze by an immediate rulemaking
the'form such an evaluation éhduld take, in order that expérience with
varying approachés;méy bé gathered as a possible basis for a generic

rule later on. Also, much new information relevant to the environmental

- */ It remains up to the licensing board, however, to determine in the

. first instance whether the evidence actually presented to it by ‘the
parties and the NRC staff is sufficient to support an environmental
analysis that meets NEPA standards.
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~impacts of radon will soon become availabla. When the Commission
considers environmental impacts in individual licensing actions, it

need not also consider them ganmerically. MNROC v. MRC, 547 F.2d 633,

641 (D.C. Cir. 1976) cert. granted. 429 U.S. 1090 (1977) (No. 76-419).
Accordingly, the Commission denies petitionér’s request to halt '

licensing of reactors.

The Commission doe§ not believe it is necessary to nqw-feopen all
 proceedings where licenses have already been issued. With regard to-
theAmost serious'iséue, radon reTeaées, as discussed below, a number.

of progréms aré in’prcgress’to gather additional informatiqnvon the
environmental impacts of minfng'ahd milling. Upon completion of these.
programs, the Commission may reassess its conclusions as to the
-acceptabi1i£y of the environmental fmpaéts from mining and milling.
.gxistihg'Xicenses may be'reev31uated at that time if the data warrants

it. It does not seem likely that any radon hazard assoéiated with continued

construction or continued operation of reactors in the interim will be
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significant. The short term releases of radon from mill tailings

.

long-term releases.—

will be small, and-stepéican’be taken_in‘the future to reduce.

*/

If, however, anyone believes thét the

’

*/ The MRC Staff is currently requiring applicants for uranium mill

licenses to commit to plans for teilings dispesal in accordance with
interim criteria developed by the Staff for tailings waste manaqge-
ment and disposal. Key features of these interim criteria include
requirements to (a) locate the tailings isolation area such that
disruption and dispersion by natural forces are minimized,

(b} reduce the release of radon from the tailings disposal area

to about twice the release rate in the surrounding environs, and

(¢) eliminate the need for routine long-term monitoring and

" maintenance programs.

Licenseaes have proposed various methods to meet the parformance

“objectives. One is a surface burial method whereby radon control
-and isolation is achieved through placement of a clay cap over the

tailings coverad by an overburden of several feet of soil with
appropr1a;e cons1derat1on given to minimizing EfT°CLS of wind and
soil erosion.

A more recent method that has been proposed consists of below grade
burial of the tailings to provide increased assurance that tailings
will remain isolated for long periods of time. This kind of dis-
posal virtually eliminates potential for disturbance by natural
erosion forces and makes possible increased attenuation of radon
releases. Return of the tailings to open minepits has heen selected
as the tailings disposal method for one of our applicants. Below

-grade disposal is being evaluated as Lhe prime optxon for other mills

currently undergoing license review.

The generic env1ronmenua1 ‘impact statement on uranium milling

. presently being preparad by the Commission is cons1d=r1ng a wide

range of alternatives similar to those prnv1ous:j evaluated by
Oak Ridge Mational Laboratory (ORMNL- 4903) For example, it will
evaluate alternatives wh1ch entail removing radicactivity from

- the ta1!1ngs.

On the basis of the Staff s reyiews of reclamation plans employing

surface burial or btelow grade burial methods, the Staff has advised
the Commission that steps such as those described ahove, can be
taken 7n the future to reduce 1nnq-+=rr releases from tailings

d\onnn ;bq»-
'a,u.:u Siegl.
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circumstances of a particular case dictate that a license should be
“reexamined to take into account new information on radon or on the
other subjects on which the amendments set forth below would now
permit case-by-case adjudication, then an appropriate request for

enforcement action can be filed under 10 CFR § 2.206.

‘Nhere Timited work authorizations, censtruction pennits,'or operating
licenses have been issued but proceedings are still pending before
Liéensing or Appea] Boa%ds, evidence on radon releases shall be received
as f911ows; fn eroceedings~peﬁdihg before Licensing Boards, the Commis-
“sion hereby directsvthe Licensing BOards.to reepen-the record on NEPA
issues for the limited purpose of receiving new ev1dence on radon releases
fand on hea]th effects resultxng from radonwreleases.A Where cases are
~pending before Appeal Boards, the Appea] Boards are also directed to
reopen the records to receive new evxderce on radon releases and on health

effects resulting from radon_re]eases.

LWA’S, construction permits, or operating'licenses already issued shall
remain effective un]ess a stay of the dec1>1on issuing the license or .
LNA is granted upon request of a party pursuant to the criteria set

forth in 10 CFR & 2. 788

Ongoing Programs

The Commission has a number of programs in progress, some of which will:
supply data necessary for a generic resolution of issues not now covered

in Table S-3:
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Waste Management and Reprocessing: The Commission recently sublished.

" a revised interim Table S-3 (42 FR 13803, March 14, 1977) along with
'supporting documants, NUREG- 0116 and NUREG-0216. ThedCQdmission has
already begun to conduct rulemakwng proceedings- to rep]ace the interim
Table S-3 w1th an updated ru]e inv 1e areas of fuel rapcncos<1nﬂ and

*/

_waste management. ~

Milling: Preparation of a draft Generic}Environﬁenta] Stacement (GEIS)
on mill tailings is underway and is expeCted to be made available for
pdblic ccmment_ic September, 1978, In conjunction with,precaratidn of
this stéﬁement, an extensive multi-year field measurement program vias
initiatcd in eariy 1977 to deveicp data to estimate effluent release
rates from mills and stacks, from ore piles and from taiTings piles. -
These sfudieé will also measure offsite concentrations to evaluate

3 tranSporf information and the signiffcadce of food ingestidn pathways. -
Specific‘laboratory studies are also béing»conductcd to estimate radon
emissidns from tailings piles both during'obecation andffo11owfng |

stabinzation. More recently,'a generé1 sfudy was initiated aS'part

. of the GEIS to evaluate the long term stab111t/ of mill tailings disposai

-alternat1ves. Data from these studies is expeCced to become available in
~ the summer of 1978. As a result of these studies the Comnwss1on will

eva?uace whether TeveTs of radon releases snoqu be further reduced

*/ Nothing in this MNotice should be construed as aff eccind in any Qa/
the scope of the final rulemaVlng proceeding on waste management
and reproc9351ng :
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The Commission will explore several alternatives to determine what level
of reduction of re1easesJ1§ environmentally acceptable including reduc-
tion of radon releases to natural background levels and reduction of

- releases to amounts equal to releases had no mining or milling taken place.

Mining: A two year rasearch program was initiated §n the fall of 1977

“to ébtain}measurements of radon-222 at underground and bpen pit mines.

The ihitia]fmeasurements from underground mines are expected early

in 1978. Information from this pfogram and from research on uranjum mills
mfght provide a basis'for the Iimited'ruiemakingproceeding on radon des- -
'cribéd a&ove. " As Qas stated previcusly, the Cammission wil] make the deter-
~ mination whether to initiate such a 1imited. proceeding after the draft

GEIS on milling is issued.

~ QOverall Update of Table}S—3:' In éddition to the afofementiohed:programs,_
the Commission has announced its intention to initjate a long-term effort
to comp]eteTy update‘the rule in all areas of-fhe fuél.cyc1e.' (42 FR
26987, May 26, 1977).: Specific efforts to produce a completely updatéd
‘and revised’Tablé S-3 and supporting documeht.for the entire fuel cycle
Have begun. A technical assisténce contractor to work wifh thé NRC Staff -
is. now being‘se1ectgd. The contractor will ffrst analyze the format

and content of Tab1é 5-3 to determine the method for most effect{vely

characterizing thironmental jmpacts. The‘contractor will collect,

i
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evaluate and synfheéize'the results from a wide range of app1ﬁcablé
'NRC-researéh and study programs. - The major research prdgrams include
field measureﬁents of radén.releases froh mining and the GEIS on

mil]fng, as discusséd above. In addition, empﬁasiS‘will be given td/

NRC studies of occupational exposure, décommis;ibning and non-radfo]ogical
effluents. The jmportance of.new concepts and tecﬁno]ogies, such as
centrifuge enricﬁment, mining by in-situ!leaching, spent fuel storage

and disposal will be evaluated.

, Immediate'c1arifgjpc.Changes-<g~

" The amendments to Table S—3'set'fofth below clarify that the Table
does not cover: o
° estimateé of radon released;

- .® hea1th'éffects.

Accordingly, pursuant to the'Atomic‘Enérgy Act of 1954, as amended,

. the;Ehergy'Reorganization Act of 1974, as ameﬁded,»the Mational Environf
mental Policy Act of 1989, as amended, and section 553 of Title 5 of

. the-United States Code, the following améndments toe 10 CFR Part 51

are published as a document subject to codification.  Since the
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' ahendments are of a c]arifying natufe, serve to relieve a restriction,
and aré'necessary to enable correct information regarding fuel cycle
_ehvirbnméntal impacts to bé utilized in dngoing and future licensing
proceedings, the Commiséion has found thdt‘goodlcause exist$Lf0r omitting
notice of proposed-rulemaking and public procedure thereon, and that

" the amendments may be méﬂe'effective upon publication. .

In Table S-3 - Summary of environmental ;onsideratﬁdns for uranium
fuel cyc]e, of 10 CFR Part 51, (a) the entry for Radon-222 under'
"Effluents - rad1o]og1ca1 (cur1es)" and the accoroanv1ng textual

material whxch now reads

"Rn-222 . . . . . <. 785  Principally from mmihg ,
o ~ operations and excludes
contr1bu;1ons from mining.’

is revised to read as follows:

MRA-222 e e e e e = Presently under reconsid-
: ' - eration by the Commission.”

and (b)‘foctnotés 5 and 6 accompanying the Table are deleted and

footnote 1_15 amended to read as follows:

"1 In some cases where no entry appears 1t is clear
: from the background documents that the matter -
was addressed and that, in effect, the Table
should be read as if a specific zero entry had
- been made. However, there are other areas that
are not addressed at all in the Table. Table S-3
does not include health effects from the effluents
described in ths Table, or estimates of releases
of Radon-222 from the uranium fuel cycle.
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These issues which aré not addressed at all by the
- Table may be the subject of 1itigation in individual
licensing proceedings. Data supperting this Table

are given in the '‘Envircamental Survey of the
Uranium Fuel Cycle,"' WASH-1248, April 1574;
the ‘Environmental Survey of the Reprocessing
and Waste Management Portions of the LUR Fuel
Cycle,' NUREG-0116 (Supp. 1 to WASH-1248);
and the "Discussion of Comments Regarding the
Environmental Survey of the Reprocessing and
Waste Management Portions of the LWR Fuel
Cycle," NUREG-0216 (Supp..2 to WASH-1243).
The contributions frcm reprocessing, waste
management and transportation of wastes are
maximized for either of the 2 fuel cycles
(uranium only and no-recycle). The contribu-
tion from transportation excludes transportation-
- of cold fuel to a reactor and of irradiated
fuel and radioactive wastes from a reactor
which are cansidered in Taeble S-4 of. sec.
51.20(g). The contributions frem the other:
steps of the fuel cycle are given in columns-
. A-E of Table S-3A of [IASH-1248." '

3. The second sentence of 10 CFR $ 51.20(e) is amended to read

~as follows:

"No further discussion of the environmental effects’
addressed by the Table shall be required.”

Effective date: The foregoing émendments.take effect on

April 14, 1978

(Sec. 102 Pub L. 91- 190 83 Stat. 833, as anended Pub. L. 94-83, 89

A':Stat 426 (42 U.S.C. 4332); Sec. 161, as anended Pub. L. 83-703, 68

.Stat. 948“(4ZVU.S.C. 2201); Sec. 202, Pub. L. 93-438, 88 Stat. 1244
(42 u.s.c. 5042); Pub. L. 89-554, 80 Stat. 383 (5 U.S.C. 553).
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Copies of the petition for'ru1emaking, the associated public comments,

-_ and the Commission's letter to the petitioner are available for inspec-

tion or publication in the Commission's Public Document Room at 1717 H

Street, N.W., Washington, D. C. 20555

Dated at __ Washinaton, D. C. __this_11th day of__Apri1  , 1978.

FOR THE NUCLEAR REGULATORY‘COHMISSION.

- Bamuel J. Chijhes

Secretary of the Commission
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ABSTRACT

Estimates of mortality and morbidity -are presented based on present-day
knowledge of health effects resulting from current component designs
and operations of the fuel cycles, and anticipated emission rates and
occupational exposure for the various fuel cycle facilities expected

to go into operation in approximately the 1975-1985 period. It was

concluded that, although there are large uncertainties in the estimates

of potential health effects, the coal fuel cycle alternative has a
greater health impact on man than the uranium fuel cycle. However,
the increased risk of health effects for either fuel cycle represents
a very small incremental risk to the average individual in the public.
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I.  INTRODUCTION

The National Environmental Policy Act of 1969 (NEPA) requires the
Federal Government to use all practicable means, consistent with
- other essential considerations of national policy, to assure,
among other things, that the Nation may: ,

Fulfill the responsibilities of each generation as trustee of
the environment for succeeding generations.

Assure for all Americans safe, healthful, and productive and
pleasing surroundings.

Attain the widest range of beneficial uses of the environment
without degradation, risk to health and safety, or other
undesirable and unintended consequences.

Further, with respect to major Federal actions significant1y
affecting the quality of the human environment, Section 102(2)(c)
of the NEPA calls for consideration of, among other things:

The environmental impact of the proposed action.

“Alternatives to the proposed action.
As a result of recent decisions by the Administration regarding the
Nation's energy policy, it is clear that the major alternative to
nuclear power for meeting the Nation's baseload electrical needs
for the rest of this century is coal power.

NRC=environmenta1 statements have discussed the impacts of the
coal fuel cycle in terms of economics, and generically address

those impacts in terms of land and water use. However, on January 25,
1977, an Atomic Safety and L1cens1ng Appeal Board rendered a decision

which stated:

A disproportionately large part of the analyses comparing the coal
and nuclear fuel cycles is.focused on costs rather than environ-

mental considerations.

While the effect on human and animal 1ife of the emissions from
the proposed nuclear plant are discussed in detail, there is no

.corresponding discussion with respect to the ppstu]ated coal plant.

No mention is made of the environmental effects of the coal fuel

cycle.



Although exact identity in treatment with respect to every
aspect of environmental comparison of alternatives may not
be required, this kind of comparison goes to the heart of
NRC's ‘duty under NEPA, where coal and nuclear power: are
shown to be the only two feasible alternatives. (Tennessee -
Valley Authority (Hartsville Nuclear Plant, Units 1A, 2A,
1B, 2B), ALAB-367, 5 NRC 92).

As a result of the Hartsville decision, the NRC staff prepared
testimony for ongoing hearings, and similar input for current
environmental statements where such considerations were lacking.

That testimony, which has now been presented in numerous public
hearings, is the basis for this draft NUREG report.

Following receipt of comments from Federal and State agencies, industry,-
and concerned members of the public, and review of a forthcoming

report by the National Research Council Committee (National

Academy of Sciences) on Nuclear and Alternative Energy Systems,

the NRC staff will prepare a final NUREG report, incorporating as

many of the comments and new NAS data as appropriate.
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I1. RESULTS OF THE HEALTH EFFECTS ASSESSMENTS

In making these assessments, the entire-fuel cycle rather than just

the power-generation phase was considered in order to compare the total
impacts of each cycle. For coal, the cycle consists of mining, processing,
fuel transportation, power generation, and waste disposal. The nuclear
fuel cycle includes mining, milling, uranium enrichment, fuel preparation,
fuel transportation, power generation, irradiated fuel transportation

and reprocessing*, and waste disposal.

In preparing this assessment it has been recognized that there are
Targe uncertainties due to the lack of an adequate data base in certain
areas of each fuel cycle alternative. The overall uncertainty in the
nuclear fuel cycle is probably about an order of magnitude, while there
may be as much as two orders of magnitude uncertainty in the assessments
of the coal fuel cycle based on the range of published values. The
much greater uncertainty associated with the coal fuel cycle results
from the relatively sparse and equivocal data regarding cause effect
-relationships for most of the principal pollutants in the coal fuel
cycle, and the effect of Federal laws on future performance of coal
fired power plants, mine safety, and culm bank stabilization.

Health effects, as it is used here, is intended to mean excess** mortality,
morbidity (disease and i1lness) and injury among occupational workers

and the general public. The most recent and detailed assessments of

health effects of the coal fuel cycle have been prepared by the Brookhaven
(Refs. 1,2,3,4) and Argonne (Refs. 5,6) National Laboratories. The most
complete and recent assessment of the radiological health effects of the
uranium fuel cycle for normal operations was prepared for the “Final Generic
Environmental Statement on the Use of Recycle Plutonium in Mixed Oxide ‘
Fuel in Light Water Cooled Reactors (GESMO I) (Ref. 7)."

* Although the Administrations's announced energy policy opposes the imple-
mentation of commercial fuel reprocessing technology at this time,

Table S-3 (10 CFR Part 51) assumes.reprocessing. This tends to upper-
bound the radiological impacts since the recycle of uranium after repro-
cessing results in more radiological effects than no recycle of uranium
from irradiated fuel.

** "Excess" is used here to mean effects occuring at a higher than normal
rate. In the case of death it is used synonymously with premature
mortality. :

***Consistent with the Commission's announced intention to reexamine the
rule from time to time to accomodate new information, (39 F.R. 14188,
April 22, 1974, and 42 F.R. 13803, March 14, 1977), staff studies are
underway to determine what areas, in addition to waste management and
reprocessing, may require updating in Table S-3 (Notice of Proposed
Rulemaking, Docket No. RM 50-3, Environmental Effects of the Uranium
Fuel Cycle, 41, F.R. 45849, October 18, 1976).



‘However, in accordance with 10 CFR Part 51.20(e), the current impact of
the uranium fuel cycle (excluding reactors and mines) is defined by the
March 14, 1977 revision of Table S-3, 10 CFR Part 51.*** Using the Table
S-3 effluents and the models developed for GESMO I, it was possible to
estimate the impact of the uranium fuel cycle on the general public for
routine operations. These values are shown in Tables 1 and 2, and some
critical assumptions related to estimates are shown in Appendix A.

Since Table S-3 excludes radon releases from uranium mines, the health
effects of such releases on the general public are not included in Tables

1 and 2. The effects of such releases would result in some small increases
in the total risks of mortality and morbidity as discussed below under
"Other Considerations."

In addition, Table S-3 does not generically address releases for light
water cooled power reactors. The estimated total body population dose
.commi tments for both occupational workers and the general public were

taken from GESMO I (U recycle only option)*. 1In addition, the occupational
dose commitments to workers in uranium mines, mills, uranium hexaflouride
plants, uranium fuel plants and uranium enrichment plants were taken from
GESMO I, since they are not considered in Table S-3. However, these dose
commi tments are comparable to those which would result from the radiological
releases in NUREG-0216, which provides background support for Table S-3.

The dose commitments to the public and occupational workers in the March
1977 Table S-3 were used for estimating health effects from the repro-
cessing and waste management aspects of the uranium fuel cycle. The

risk estimators used to estimate health effects from radiation dose commit-
ments were taken from GESMO I and WASH-1400 (Ref. 8).

The impact of accidents in fuel cycle facilities (Ref. 9) and reactors

(Ref. 8) generally does not markedly increase the impact of normal operations
for the uranium fuel cycle, but has been included in this assessment for
completeness. No comparable analysis of health effects resulting from '
accidents in coal-fired plants is available at this time.

Estimates of death, disease and injury from non-radiological causes for

the uranium fuel cycle are from the Brookhaven (Refs. 1,2,3) evaluations,
with the exception of transportation accident related deaths and injuries,
which were taken from Table S-4, 10 CFR Part 51. The results of these
assessments are shown in Tables 1 and 2. It should be noted that there are
two lines under the nuclear fuel cycle: the first assumes all of the
electricity used within the uranium fuel cycle is generated by nuclear power
(i.e., all nuclear economy); the second line assumes, as shown in Table S-3,

*See footnote * on page 1.



(10 CFR Part 51), that 100% of the electricity used within the nuclear
fuel cycle comes from coal power. This is equivalent to a 45 MWe coal-
fired plant, or 4.5% of the power produced.

~A. Health Effects of The Uranium Fuel Cycle

Currently the NRC estimates that the excess deaths per 0.8 gigawatt-year
electric (GWy(e)) (i.e., per 1,000 MWe power plant operating at 80% of
capacity for one year) will be about 0.47 for an all nuclear economy. This is
probably somewhat high due to the conservatism* required in evaluations

of generic plants and sites. However, it is not greatly different from
estimates by others such as Comar and Sagan (Ref. 10) (0.11 to 1.0), Hamilton
(Ref. 1) (0.7 to 1.6), and Rose et al {(Ref. 11) (0.50). The uncertainty

in the estimate is about an order of magnitude.** If, as shown in Table

S-3, 100% of the electrical power used by the uranium fuel cycle comes

from coal-fired power plants, the NRC would estimate there would be about

1.1 to 5.4 excess deaths per 0.8 GWy(e). Of this total, about 0.63 to

4.9 excess deaths per 0.8 GWy(e) would be attributable to coal power.

The uncertainty in the estimate is about one order of magnitude.

The total number of injuries and diseases which might occur among workers
and the entire U.S. population as a result of normal operations and acci-
dents in the uranium fuel cycle was estimated to be about 14 per 0.8 GWy(e)
for an all nuclear economy. Injuries among uranium miners from accidents
such as falls, cave-ins and explosions account for 10 of the 14 cases

(see Table 2). If 100% of the electrical power used by the uranium fuel
cycle comes from coal-fired power plants, the NRC would estimate there
would be about 17-24 injuries and diseases per 0.8 GWy(e). Of this total,
about 3 to 10 excess effects per 0.8 GWy(e) would be attributable to coal
power (See Table 2a). The uncertainty in the estimate is also about one
order of magnitude.

Although anticipated somatic*** effects associated with normal releases

of radioactive effluents from the nuclear fuel cycle are limited to potential
cancers and leukemias, for the higher doses associated with serious nuclear
accidents there is some small risk of various non-fatal somatic effects

(see footnote c, Table 2). At this time only light water cooled power
reactors (Ref. 8) have been thoroughly evaluated. However, it should

* Conservative is used here to mean that assumptions regarding atmospheric
dispersion, deposition of particulates, bioaccumulation, and so forth
generally result in estimates of impact that are typically "upper bound"
estimates, and in most cases, the estimates would be lower for real
plants. _

** “Order of magnitude" uncertainty means the estimate could be as much
as ten times higher or ten times lower.
*** Health effects of a non-reproductive nature (i.e.; non-genetic).



be noted that power reactors probably account for most of the potential

health effécts associated with nuclear accidents in the uranium fuel cycle.
This results from the fact that they represent 80 percent of all the fuel

cycle facilities expected to be operating for the balance of this century

(Ref. 7) and the majority of occupationally exposed individuals. In addition,
although the probability of serious accidents is extremely small, if one were
to occur, the health effects would be larger than for any other type of fuel
cycle facility. Serious nuclear accidents in power reactors might also contri-
bute about 0.04 excess deaths per 0.8 GWy(e). There is some controversy over
the probabilities of occurrence of serious accidents, such as discussed in
WASH-1400 (Ref. 8). However, even if the risks were, for example, twenty times
greater than estimated in WASH-1400, the excess mortality for the uranium fuel
cycle would only increase from 0.47 to 0.87 per 0.8 GWy(e).

Transportation related accidents are estimated to contribute about 0.01 excess
deaths per 0.8 GWY(e) (see Table la, footnote d).

Early and latent non-fatal somatic effects which might be expected after high
radiation dose effects include a variety of effects (see footnote c, Table

2). It is possible that non-fatal somatic effects could be an order of magnitude
greater than excess deaths resulting from accidents (Ref. 8), thus, the total
number per 0.8 GWy(e) would be about 0.4. This accounts for about one-third
of the morbidity shown for the general public and an all nuclear economy in
Table 2. The number of non-fatal thyroid cancers (5-10% mortality rate) and
benign thyroid nodules would be about 0.6 per 0.8 GWy(e) from routine releases
to the public and occupational exposures (primarily external irradiation),
while other non-fatal cancers would be less than or equal in number to fatal
cancers (about 0.2 per 0.8 GWy(e)) (see footnote c, Table 2 and footnotes **
- and ***_ Table 2a). _

It is believed (Refs. 6,12) that genetically related diseases* and abnor-
malities in the descendants of workers and the general public from both

normal operations and accidents would be perhaps twice the number -of excess
deaths due to cancer from total body irradiation; this could add another

0.3 health effects per 0.8 GWy(e) among workers and 0.1-0.2 health effects per
0.8 GWy(e) among the general public (see footnote c, Table 2).

In assessing the impact of coé] power used in the uranium fuel cycle, Table
S-3 was the basis for the assumption that 100% of the electricity used
in the uranium fuel cycle, primarily for uranium enrichment and reactor

*Includes diseases such as cystic fibrosis, hemophelia, certain anemias,
and congenital abnormalities such as mental retardation, short-1imbed
dwarfism and extra digits. (See footnote c, Table 2)



operation, came from coal fired plants. Adding 4.5% of the health effects
from the coal fuel cyc]e per 0.8GWy(e) significantly increases the health
effects for the uranium fuel cycle per 0 8 GWy(e), as shown on the second
lines of Tables 1 and 2.

B. Health Effects of The Coal Fuel ‘Cycle

Current estimates of mortality and morbidity resulting from the coal

fuel cycle are quite uncertain; this is the principal reason for the

wide range of values reported in the literature. ' These uncertainties,

as discussed in more detail below, result from the 1imited number of
epidemiological studies and differences in interpretation of the results
of such studies. There is additional uncerta1nty regarding the effects

of new Federal laws on coal cycle facilities in the next decade. Current
estimates of excess deaths for the entire coal cycle range from 15 to

120 per 0.8 GWy(e), while disease and injury estimates range from 57

to 210 per 0.8 GWy(e).

In the case of occupational effects, there is considerable uncertainty
because of anticipated reductions in health effects resulting from the
impiementation of the Federal Coal Mine Health and Safety Act of 1969

(PL 91-173). The provisions of this act should result in significant
improvement of the underground work environment, particularly regarding
coal dust. Coal dust is both a cause of underground explosions and fires,
and a cause of coal workers pneumoconiosis (CWP), commonly called black
lung disease, and subsequent progressive massive fibrosis (PMF) (Refs.1,5).
In addition, more coal in the years ahead is expected to be produced by
strip mining which results in lower mortality rates (Ref. 1). As a result,
the frequencies of both types of events is anticipated to decline in the
years ahead, on a per GWy(e) basis. On the other hand, statistics show
new coal miners experience higher mortality and 1nJury rates than experi-
enced miners (Ref. 5). As a result of expected increases in coal production,
an influx of 1nexper1enced miners will tend to increase the mortality and
injury rates for miners as a group.

In the case of the general public*, there is also considerable uncertainty
in the estimation of health effects. For example, although there are
estimates of health effects related to burn1ng culm banks (waste banks

from coal screening), recent efforts by mine operators have greatly reduced
such fires, and future processing activities are expected to avoid fires

as a resu]t of new methods of stabilizing such banks to prevent slides.
(Ref. 13). Current estimates of excess deaths in the public from sul-
fates from such fires range from 1 to 10 per 0.8 GHWy(e) (see footnote g,

* In the case of coal plant effluents, considerations of health effects
was limited to the population within 80 km of such plants.




Table 1). Power generation is estimated to result in 3 to 100 excess
deaths per 0.8 GWy(e) (see footnote g, Table 1), while excess morbidity
ranges from about 10-100 per 0.8 GWy(e) (see footnote g, Table 2).

The uncertainties are even greater in the power generation phase of the

coal cycle, where estimates of health effects range over several orders

of magnitude. (Ref. 10) - This is largely due to the lack of a reliable

data base for predicting health effects from the various pollutants emitted
from coal plants, and the effect of the EPA New Source Performance Standards
for coal plants regarding particulate and sulfur emissions in future years
on a long-term basis. There is some uncertainty as to whether these stand-
ards can be met in large coal-fired power plants over the life of the

plant. The major pollutants emitted include:

1. Particulates: Contain large amounts of toxic trace metals in respir- .
able particle size (Ref. 14) such as arsenic, antimony, cadmium, lead,
selenium, manganese, and thallium, (Ref. 5) significant quantities
of berylium, chromium, nickel, titanium, zinc, molybdenum, and cobalt
(Rif. 15), and traces of radium-226, 228 and thorium-228, 232. (Ref.
16). :

2. Hydrocarbons: Includes very potent carcinogens (cancer causing
substances) such as benzo(a)pyrene.

3. Sulfur oxides
4. Nitrogen oxides

5. Other gases: Includes ozone ,carbon monoxide, carbon dioxide, mercury
~ vapor, and radon-222. '

Of the preceeding 1ist of pollutants, there-are no well established epide-
miologic cause-effect relationships which can be used to accurately estimate
total health effects either from acute exposures during air pollution
episodes or from chronic long-term exposures.

Although definitive cause-effect relationships are lacking, tentative
cause-effect relationships for sulfur emissions have been used by numerous
groups to estimate health effects from sulfur emissions from coal plants.
They are described by the National Academy of Sciences in a recent report

to the U.S. Senate. (Ref. 17) The most widely quoted studies are those

by Lave and Seskin (Ref. 18), Winkelstein et al (Ref. 19), and an unpub-
lished study by EPA which was used in the NAS/NRC study for the U.S. Senate
(1975). (Ref. 17) ' .



In general, the effects range from excess deaths from cardiovascular
failure and increases in asthma attacks during severe air pollution

to excess respiratory disease from long-term chronic exposures. Most
of the acute deaths are among the elderly and the severely il1l1, while
morbidity from long-term exposure also includes children. Although
widely accepted cause-effect relationships were not derived from acute
air pollution episodes in London (1952) (Ref. 20), Donora, Pennsylvania
(1948), (Ref. 21), and New York (Ref. 22), these studies definitely
support the conclusions regarding excess death and disease associated
with emissions from combustion of coal.

There are no estimates of possible long-term carcinogenic effects by

sul fur oxides or associated pollutants. In addition, the recently com-
pleted (1976)* large scale EPA Community Health and Environmental Surveil-
lance System (CHESS) study has failed to provide any new or -definitive
cause-effect relationships for any of the pollutants from coal-fired
plants which can be used to provide better estimates of health effects
than are currently available (see for example Ref. 23).

Assuming that new coal-fired plants in the 1980's can meet EPA New Source
Performance Standards (which could require on the order of 99% particulate
removal, and 90% sulfur removal for high sulfur coal), and other Federal
laws regarding mine safety and culm bank stabilization, the number of
deaths should be reduced. Thus, current estimates of 15 to 120 per 0.8
GWy(e), due largely to sulfates from combustion coal may be reduced by
about half to 8 to 60 per 0.8 GWy(e).

Recently, Argonne National Laboratory has developed a predictive model
for total deaths from emission of benzo(a)pyrene, which indicates about
~ 1 to 4 deaths per 0.8 GWy(e) depending on use of conventional combustion
or fluidized bed combustion. (Ref. 6) Such effects, while greater than
the expected deaths from the entire uranium fuel cycle (all nuclear
economy), do not significantly change the total impact of the coal fuel
cycle and were not included in the effects 1isted in Table 1.

Prbbab]y the most reliable estimates of deaths associated with the coal"
fuel cycle are those associated with transporation accidents. Since a
1000 MWe coal-fired plant consumes about 3 million tons of coal per year,

* This $22 million study attempted to correlate air pollution data
collected from six U.S. cities with a variety of health problems.



there are literally thousands of carloads of coal being transported by

rail from mines to plants. It has been estimated that about one out of

every 10 trains in the U.S. is a coal train going to a coal-fired power

plant. (Ref. 24) These trains are estimated to travel an average distance

of about 300 miles from the mines to the plants. (Ref. 13) As a result,
there are about 1.2 deaths per 0.8 GWy{e)among workers and the general public.
Further, since most of these deaths occur at railroad crossings, the numbers
can be expected to increase as more automobiles are operated and driven
greater distances, and as rail transportation distances increase when

hauling low sulfur western coals to eastern markets.

Sickness among coal miners and the general public accounts for most of

the non-fatal occurrences in the coal fuel cycle, with most of the remainder
due to injuries among coal miners. As a result of implementation of Federal
laws, it is probable that future rates among underground miners will be
substantially reduced. It is not unreasonable to assume that the current
estimates of about 57 to 210 cases of sickness and.injury among workers

and the general public could be reduced in the years ahead, since occupa-
tional sickness and injury currently account for about half of the total
non-fatal health effects.

The Brookhaven estimates, which form the basis of this testimony, show a
range of uncertainty of about one order of magnitude. They are well within
the range of values reported in the literature which range over about two
orders of magnitude for the coal fuel cycle.

C. Other Considerations

Although the Reactor Safety Study (Ref. 8) has helped to provide a per-
spective of the risk of mortality or morbidity from potential power reactor
accidents (the current experience for serious accidents is zero), there

is the additional problem associated with individual perception of risk.
Thus, while the Reactor Safety Study concluded that “A11 non-nuclear acci-
dents examined in this study, including fires, explosions, toxic chemical
releases, dam failures, airplane crashes, earthquakes, hurricanes and
tornadoes, are much more likely to occur and can have consequences compar-
able to, or larger than, those of nuclear accidents," there will continue
to be uncertainty associated with such evaluations. Furthermore, there
may be a problem of public acceptance of potential accidents, since the
consequences can be severe. In fact, it appears that some people (Ref.
25) more readily accept, for example, having 55,000 people actually killed
each year in violent highway accidents, one or two at a time, than would
consider acceptable the unlikely occurrence of perhaps several thousand
possible deaths from a single catastrophic accident during their lifetime.

-10-
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As noted in footnote 5 to the March 1977 revision of Table S-3 (10 CFR Part
51), the GESMO I radon-222 release increases from 74.5 Ci to about 4,800

Ci when releases from mines are included. This increase would result

in a small increase in the total number of excess deaths shown in Table 1,
although the moratality per 0.8 GWy(e) for the general public would increase

.by about 30%.

With regard to the coal fuel cycle, it is a well established fact that
the use of coal results in numerous other costs to society which have
not yet been adequately quantified. These include:

].

The short and Tong-term impacts of sulfur and nitrogen oxides on

biota and materials. Acid rain, for example, is known to be severely
damaging to terrestrial and aquatic habitats. Reference 5 provides

a detailed discussion of these and other effects of sulfur and nitrogen
oxide emissions. However, as more coal plants come on line, these
effects can be expected to expand to surrounding areas.

Damage of materials, such as paints, building surfaces, statuary,
and metals, from sulfur oxides, ozone and nitrogen oxide emissions.
A 1976 review of such effects indicates that the costs could range.
into billions of dollars per year in the U.S. alone. (Ref. 26)

Contamination of soil and vegetation to toxic levels by such mechanisms
as deposition and bioaccumulation of trace elements present in gaseous
emissions. ' :

Destruction of entire ecosystems in streams and rivers by acid mine
drainage, and the potential for public health effects from downstream
use of such water for domestic or agricultural purposes.

In addition to the occurrence of excess mortalities, injuries, and
morbidities, the costs to society in terms of medical costs, lost
productivity, and other social losses represent a significant consid-
eration which has not been completely evaluated at this time. Some
recent studies have attempted to deal with these extremely complex
issues, (Refs. 27,28) and concluded social costs from one coal fired
plant may currently be about $50 million per year, not considering
the rest of the costs for the coal fuel cycle.

-11-




6. The possibility of the so-called “Greenhouse Effect;"” this phenomenon

is expected by some (Ref. 29) to result sometime early in the next
century at the present and future anticipated production rates of
carbon dioxide from the combustion of fossil fuels. Since each 1000
MWe coal plant produces about 7.5 to 10.5 million tons of carbon
dioxide per year (Ref.1) it is believed these emissions from hundreds
of fossil fuel fired power plants may result in greater releases of
carbon dioxide than the atmosphere and oceans can cycle. As a result,
the carbon dioxide concentrations would be expected to increase in the
atmosphere. Since carbon dioxide strongly absorbs infrared, it is
postulated that the mean atmospheric temperature will rise several
degrees.-- This may cause all or part of the polar ice caps to melt
resulting in inundation of many inhabited areas of the world. At the
same time drought would be expected to prevail in many of the agricul-
tural areas of the temperate zones resulting in huge crop losses. It
is possible that the particulates emitted by fossil plants will counter-
act some of the Greenhouse Effect by reducing the amount of sunlight
reaching the surface of the earth.

However, another effect from carbon dioxide released by coal combustion
occurs since coal has essentially no carbon-14. The stable carbon in
effect dilutes the carbon-14 in the biosphere, resulting in a reduction
in the radiological impact of both naturally occuring and man-made
carbon-14.

An additional consideration which has not been evaluated for the coal
cycle is the radiological impact of mining and burning coal. Of interest
i's the release of radon-222 from the decay of radium-226 in coal. Not
only is the radon released during mining and combustion, but it will
continue to emanate from flyash for millions of years after the coal

has been burned. While Pohl (Ref. 30) has shown that this is not a
problem with some eastern coal (generally of high sulfur content but
with 1-3 ppm uranium content), the average uranium and radium content

of some reserves of low sulfur western coal is about 50 times higher

than most eastern coal (Refs. 31,32). Combustion of the coal and dis-
posal of the remaining ash leads to approximately thé same health effects
calculated by Pohl from radon-222 emissions as uranium mill tailings
piles per GWy(e). ' '

These releases would account less than 0.01 excess deaths per
0.8 GWy(e) from fuel cycle activities during the rest of this century.
As a result, such releases do not significantly affect the conclusions

 reached with regard to a comparison of the two alternative fuel cycles.
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In addition, some believe (Ref. 33) that when the physical and bio-
logical properties of the radium released from conventional coal
powered plants burning coal (with 1-2 ppm uranium-238 and Th-232) are
considered, such plants discharge relatively greater quantities of
radioactive materials into the atmosphere than nuclear powered plants
of comparable size. EPA has estimated radiation doses from coal and
nuclear powered plants of early designs and reached similar con-
clusions (Ref. 16). Even if the health effects from radioactivity
released by the coal fuel cycle are greater than the health effects .
from radioactivity released in the nuclear fuel cycle, the total health
effects from coal would not change significantly since these effects
would be only a small percentage of the total health effects from

the coal cycle.

‘III. SUMMARY AND CONCLUSIONS

For the reasons discussed above, it is extremely difficult to provide pre-
cise quantitative values for excess mortality and morbidity, particularly
for the coal fuel cycle. ‘Nevertheless, estimates of mortality and morbidity
have been prepared based on present day knowledge of health effects, and
present day plant design and anticipated emission rates, occupational
experience and other data. These are summarized in Tables 1 and 2, with
some important assumptions inherent in the calculations of health effects
listed in Appendix A.

While future technological improvements in both fuel cycles may result in

significant reductions in health effects, based on current estimates for

present day technology, it must be concluded that the nuclear fuel cycle is

- considerably Tess harmful to man than the coal fuel cycle. (Refs. 1,2,3,
4,5,10,11,27,28,33,34,35,36) As shown in Tables 1 and 2, the coal fuel

cycle alternative may be more harmful to‘man by factors of 4 to 260 depending

on the effect being considered, for an all nuclear economy, or factors

of 3 to 22 with the assumption that all of the electricity used by the

uranium fuel cycle comes from coal powered plants.

It should be noted that although there are large uncertainties in the
estimates of most of the potential health effects of the coal cycle,

the impact of transportation of coal is based on firm statistics; this

- impact alone is greater than the conservative estimates of health effects
for the entire uranium fuel cycle (all nuclear economy), and can reasonably
be expected to worsen as more coal is shipped over greater distances. In
the case where coal generated electricity is used in the nuclear fuel
cycle, primarily for uranium enrichment and auxiliary reactor systems,

the impact of the coal power accounts for essentially all of the impact

of the uranium fuel cycle.
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However, lest the results of this analysis be misunderstood, it should be
emphasized that the increased risk of health effects for either fuel

cycle represents a very small incremental risk to the average individual in
the public. For example, Comar and Sagan (Ref. 10) have shown that such
increases in risk of health effects represent minute increases in the normal
expectation of mortality- from other causes.

A more comprehensive assessment of these two alternatives and others is
anticipated from the National Research Council Committee on Nuclear and
Alternative Energy Systems in 1977 (Ref. 37). This study may

assist substantially in reducing much of the uncertainty in the analysis
presented. ’
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APPENDIX A

Some Important Assumptions Affecting the Fuel Cycle Health Effects
Evaluations: '

1. The Uranium Fuel Cycle (Ref. 7)

a.

€.

h..

For mine and mill emissions it was assumed there was a population
density from 7.5 persons/sq.mi. in the west, to 160 persons/sq.mi.
in the east, all uniformly distributed. For all other facilities,
assumed 160 persons/sq.mi. density.* )

Used "box" atmospheric dispersion model with vertical dispersion
limited to 1,000 m, 2 m/sec windspeed, and 1 cm/sec deposition velocity
for particulates. -

Calculated the dose commitment from one year of operation for each

type of fuel cycle facility. This dose commitment represents the sum
of the 50 year dose commitments from the year of operation and each of
the subsequent 39 years (i.e., a 40 year environmental dose commitment).
The total impact of the fuel cycle to the U.S. population for the years
1975-2000 was calculated using the needs for all types of facilities

in order to meet current projections of power plants.

Radioactive materials were not considered to be removed from food
chains except by radioactive decay. Only in the case of carbon-14
was an environmental sink assumed to be acting upon biological
availability. ~ ‘

Krypton-85 and carbon-14 not removed from the plume in the U.S. was

-assumed to mix uniformly in the world's atmosphere. Tritium is

assumed to be mixed uniformly in the world's circulating water
volume after depletion of the plume on its first pass over the U.S.

Resuspension of deposited particulates was considered.
Bioaccumulation of radioactivity in food chains was considered (genera]]y
upper bound estimates).

Assumed an 80% capacity factor.

2. The Coal Fuel Cycle (Refs. 1,2,3)

Since the major impact of the coal fuel cycle results from power plant
emissions, only those critical assumptions will be discussed:

* It should be noted that most of the calculated health effects would occur
outside the 80 km radius of the plant. The mortality rate for the U.S.
population is about 2,000,000 per year from all causes.



APPENDIX A (continued)

a. Used actual population distributions within 80 km of several
nuclear plant sites; the average population was 3.8 million
people.*

b. Used actual meteorology data from the same plants to calculate
inhalation exposures to sulfates out to 80 km.

c. Assumed a 1,000 foot stack for emissions.

d. Assumed use of 3% sulfur coal with 12% ash and 12 thousand BTU
per 1b (eastern coal) for an upper bound.estimate of health effects;
assumed 0.4% sulfur coal with 3% ash and 12 thousand BTU per 1b
(eastern coal) for a lower bound estimate (approximately the
same sulfur emission as would result from use of high sulfur
coal with flue gas desulfurization).

e. Assumed 99% particulate removal from plant emissions.

f. Assumed a 10% per hour oxidation rate for conversion of sulfur
oxides to sulfates.

g. The dose-response relationships of Lave and Seskin (Ref. 18),
Winklestein et al (Ref. 19) and others(as discussed in Refs. 1,2,3)
were used to calculate excess mortality and morbidity; adjustments
were made for fractions of sulfates in the total suspended par-
ticulates.

h. Resuspension of deposited particulates was not directly considered,
although deposition was.

i. Assumed a 75% capacity factor.

* Experiences about 36,000 per year mortality rate from all causes.
Additional health effects from coal combustion are expected to occur
outside this area, but have not yet been estimated.
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Table 1. Current Energy Source Excess Mortality Summary per Year per 0.8 GWy(e)

Occupational General Public Totals
Accident Disease Accident Disease :

Nuclear Fuel Cyc]e (a) (b) (c) (b) '
(a1l nuclear) 0.22 0.14 0.05 . 0.06 0.47

(with 100% of elec- ' (a,d) (b,e) (c,f) (g)

tricity used in the - 0.24-0.25 0.14-0.46 0.10 0.64-4.6 1.1-5.4
fuel cycle produced

by coal power

(U.S. population

for nuclear effects;

regional population

for coal effects)

Coal Fuel Cycle (d) (e) (f) (9)
(Regional Population) 0.35-0.65 0-7 1.2 13-110 15-120

Ratio of Coal to Nuclear: 32-260 (all nuclear)

14-22 (with coal power)

(a) Primarily fatal non-radiological accidents such as falls, explosions, etc.

(b) Primarily fatal radiogenic cancers and leukemias from normal operations at mines,
mills, power plants and reprocessing plants.

(c) Primarily fatal transportation accidents (Table S-4, 10 CFR 51) and serious nuclear
accidents. :

(d) Primarily fatal mining accidents such as cave-ins, fires, explosions, etc.

(e) Primarily coal workers pneumoconiosis (CWP) and related respiratory diseases leading
to respiratory failure..

(f) Primarily members of the general public killed at rail crossings by coal trains.

(g) Primarily respiratory failure among the sick and elderly from combustion products from
power plants, but includes deaths from waste coal bank fires.

(h) 100% of all electricity consumed by the nuclear fuel cycle produced by coal power;

- amounts to 45 MWe per 0.8 GWy(e).
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Table la
(Breakdown of Table 1)

NUCLEAR EXCESS MORTALITY per 0.8 GWy(e)
FUEL CYCLE OCCUPATIONAL GENERAL PUBLIC TOTAL
COMPONENT —_—_—
ACCIDENT DISEASE ACCIDENT DISEASE
(a) Zb,c,d,)_ (d,e,) (b)
RESOURCE RECOVERY 0.2 0.038 ~0 +

(Mining, Drilling, etc.)

PROCESSING (f) 0.005** 0.042 * 0.002

POWER GENERATION 0.01 0.061 0.04 0.01
FUEL STORAGE - * ~0 * ~0
TRANSPORTATION ~0 . ~0 0.01 ~0
REPROCESSING * 0.003 * 0.050
WASTE MANAGEMENT * ~0 * 0.001
TOTAL | 0.22 0.14 0.05 0.064 0.47

FThese effects are not included in Table S-3, 10 CFR 51. Ref. 7 would indicaté about 0.023
excess deaths per 0.8 GWy(e) due to radon-222 emission.

*The effects associated with these activities are not known at this time. While such effects
are generally believed to be small, they would increase the totals in this column.

**Corrected for factor of 10 error based on referenced value (WASH-1250)

(a) Ref. 1

(b) Ref. 7

(c) 10 CFR 51, Table S-3

(d) 10 CFR 51, Table S-4

(e) Ref., 8 : ) ) ) L
(f) Includes milling, uranium hexaflouride production, uranium enrichment, and fuel fabrication.
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- Table 1b
(Breakdown of Table 1)

COAL EXCESS MORTALITY per 0.8 GWy(e) |
FUEL CYCLE | OCCUPATIONAL | GENERAL PUBLIC TOTAL
COMPONENT
ACCIDENT  DISEASE ACCIDENT DISEASE
RESOURCE RECOVERY 0.3-0.6 0-7 | * *
(Mining, Drilling, etc.)
PROCESSING 0.04 * * 10
POWER GENERATION 1 0.01 * ox 3-100
FUEL STORAGE * * * *
TRANSPORTATION * * 1.2 o
WASTE MANAGEMENT * * x *
TOTAL 0.35-0.65 0-7 | 1.2 13-110 15-120
Ref. 1

*The effects associated with these activities are not known at this time. While such effects
are generally believed to be small, they would increase the totals in this ¢o]umn.
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Table 2. Current Energy Source Summary of Excess Morbidity and Injury per 0.8 GWy(e)
Power Plant ‘

~ Occupational General Public Totals

Morbidity Injury Morbidity Injury

Nuclear Fuel Cycle (a) (b) (c) (d)
(all nuclear) 0.84 12 0.78 0.1 = 14
{(with 100% of elec- (e) (b) (g) (h)
tricity used by the 1.7-4.1 13-14 1.3-5.3 0.55 , 17-24
fuel cycle produced
by coal power)
(U.S. population for
nuclear effects;
regional population
for coal effects)

A (e) (f) (9) (h)
Coal Fuel Cycle 20-70 17-34 10-100 10 57-210
(Regional population)

- Ratio of Coal to Nuclear: 4.1-15 (all nuclear)

(i)
3.4-8.8 (with coal power)

(a)” Primarily non-fatal cancers and thyroid nodules.

(b) Primarily non-fatal injuries associated with accidents in uranium mines such as rock falls, explosions, etc.

(c) Primarily non-fatal cancers, thyroid nodules, genetically related diseases, and non-fatal illnesses

following high radiation doses such as radiation thyroiditis, prodromal vomiting, and temporary sterility.

(d) Transportation related injuries from Table S-4, 10 CFR Part 51.

(e) Primarily non-fatal diseases associated with coal mining such as CWP, bronchitis, emphysema,etc.

(f) Primarily injuries to coal miners from cave-ins, fires, explosions, etc. '

(g) Primarily respiratory diseases among adults and children from sulfur emissions from coal-fired power
plants, but includes waste coal bank fires.

(h) Primarily non-fatal injuries among members of the general public from collisions with coal trains at
railroad crossings.

(i) 100% of all electricity cohsumed by the nuclear fuel cycle produced by coal power; amounts to 45 MWe
per 0.8 GWy(e). '
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Table 2a
(Breakdown of Table 2)

NUCLEAR MORBIDITY AND INJURY per 0.8 GHy(e)
FUEL CYCLE OCCUPATIONAL GENERAL PUBLIC TOTAL
COMPONENT . -
- MORBIDITY  INJURY MORBIDITY INJURY
‘ (a) (b)

RESOURCE RECOVERY : ok 10 ok ~0
(Mining, Drilling, etc.)
PROCESSING (c) *ok 0.6 ' *okok ~0
POWER GENERATION * 1.3 *kk ~0
FUEL STORAGE *k * ok ~0
TRANSPORTATION * <1 ke 0.1
REPROCESSING *x x Kk x
WASTE MANAGEMENT Kok * ok ~0

TOTAL 0.84 12 0.78 0.1 14
(a) Ref. 1

(b) Table S-4, 10 CFR 51
(c) Includes milling, uranium hexaflouride production, uranium enrichment, and fuel fabication.

*The effects associated with these activities are not known at this time. While such effects
are generally believed to be small, they would increase the totals in this column.

**Non-fatal cancers < fatal cancers (excluding thyroid) = 0.14
Non-fatal thyroid cancers and benign nodules = 3X fatal cancers = 0.42
Genetic defects 2X fatal cancers = 0.28

***Reactor accidents 10X fatalities = 0.40 non-fatal cases
Normal operations: Non-fatal cancers < fatal cancers = 0.064
Non-fatal thyroid Cancers and nodules = 3X fatal cancers = 0.19
Genetic effects = 2X fatal cancers = 0.13
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COAL
FUEL CYCLE

COMPONENT

RESOURCE RECOVERY
(Mining, Drilling, etc.)

PROCESSING

POWER GENERATION
FUEL STORAGE
TRANSPORTATION
WASTE MANAGEMENT

TOTAL

Ref. 1

Table 2b
(Breakdown of Table 2)

MORBIDITY per 0.8 GWy(e)

OCCUPAT IONAL GENERAL PUBLIC TOTAL
MORBIDITY  INJURY MORBIDITY INJURY
20-70 13-30 * *
* 3 * *
* 1.2 10-100 *
* k.4 * *
* * * ]0
* * * *x*
20-70 17-34 10-100 10 57-210

*The effects associated with these activities are not known at this time. While such effects
are generally believed to be small, they would increase the totals in this column,
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UNITED STATSS OF AMERICA
 NUCLEAR REGULATORY COMMISSION

AFFIDAVIT OF HCMER LOWENBERG
ON THE RADON VALUE IN TABLE S-3

Hqﬁef Lowenbe?g,'being duly sworn, states as follows:

1.

I am_Assisfant Directof for Qperations and Technology, Office of

",jNucle. 'ma1er1a1 Safety and Safeguards, Nuclear Regulator/

2.

‘Cmnmiss1on A statement of my professional qua11f1ca;1ons is

attached.

The numerical values found in Table S-3 of 10 CFR Part &1 (for

yalues other than reprocessing and waste management) are derived o

from a document pub11shed by the U.S. Atcm1c Znergy Comnxss1on

entitled "Envircnmental Survey of the Uranium Fuel C/c1e,

WASH-1248, dated April, 1974 and its oredecessor, "Env1ronmenta1»

 Survey of the Nucie;r Fuel Cycle,” dated Wovenber, 1972. The value
for radon-222 which appears in 4ASH-1248 and in Table S-3 was
_célculated‘under my supervision. The Rothfleisch affidavit shows

the basis for this value.



3: As Mr, Rothf1e1sch states, the radon value in Table S-3 of 74. 5 curies
| per annual fuel requ1rement (AFR) -/ represents anly releases from mill
tailings during active mill operation and does not include releases
from either the mining of uranium or from stabilized_tailings piles
afteb the period of active.m111‘dperation.- At the time WASH-
__1248 was 1n preparation, adequate information to estimate raden
release from mining and 1ong-term releases frem stabilized
ta11ings piles were not avai1ab1e and, for the reasons discussed
below, the Staff felt it was unnecessary to prepare speculat1ve

est'lmates of the radon releases from these sources.

MINING

4. At the time the Staff developed the Table s-3 value for radon, the
: Staff did not nave sufficfent data to quantify the releases from
redon involved in the ninfng of uranium. Ve were unable to find
any field data for radon emissions but, as WASH-1248 indicates at
p. A-5, f1e1d measurements taken by the Sureay of Mines for
radon concentrations in cpen pit mines revealed ne s1gn1f1cant

elpha concentrations.

-/AIT values in Table S-3 are for a model 1,000-megawatt reaceor
operated at So-percent capacity.
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5. Even though there were no meéningfdl‘field data for estimating a
specific radon release quantity, the S;aff felt that it was able
to conclude that radon concentrations awé; from the immediate
vicinity of the mine would not be detectable against‘natural
background.-gf This Staff conclusion is supparted by the’fol1owing
conclusion reached in the BEIR repoét—éj and the U.S; Env1ronmenta1
Protection Agency feport, wgstimates of lonizing Radiation Doses
in the United Statas 1960T2000,f—i/ both of which are cited in
WASH-1248: . 'l |

"(W]hile uranium mining activities increase
~the amount of surface uranium and its decay

products; it does not cause measurable increases
"in environmental radiocactivity outside the

immediate vicinity of the mines." (WASH-
1248, pp. A-4 and A-5).

% see WASH-1208 at pp. A3, A-5, A-14 and A-16.

"-Ej"The Effects on Populations of Exposure 1o Low Levels of Ionizing
Radiation," Report of the Advisory Committee on. the 8ioTogical
Effects of lonizing Radiation (BEIR), Nat'l. Ac. Sci., Nat'l Res.
Council, Washington, 0. C., (Mov. 1972), p. 15. (Cited in

. WASH~-1248 at p. A-4). ,

4 | |
-/ORP/CSD 72-1, Estimatas of lonizing Radiation Doses in the United
States 1960-2000, U.S. Env. Prot. Agency (Aug. 1972), p. 27.

(Cited in WASH-1248 at p. A-4). : '



MILLING

§. The liquid and solid effluents (tailings) from uranium milling are

-1

combined in the mill, and the slurry is pumped to the tailings area.
Thevtai1ings are often dumped.1ns1de dikes or dams, thus forming a
pile which can prow to 30 or 40 feet high and as much as half a mile

long. The liquid and solid effluents are discharged inside the dam,

~ with the larger part1c1es of sol1ds depositing near the dam and

~smaller particles and liquid phase flow away from the dam,

forming a pond.

. The area of exposed dry tailings is variable, depedding on the

vq]ume of liquid eff1uents'from the mill, the natural evaporation
rate, and the design of the retention system. In the spring of
1973, all tailings at the new Exxon and Ric Algom mills were sub-

merged in water. [n contrast, New Hexico_mills have many areas of

dry tailings.

RADON VALUE FOR PERIOD OF ACTIVE MILLING

As indicated in the Rathfleisch affidavft, the radon value in
WASH-1248 represents only the releases associated with the tailings

piles during the period of active milling.” These calculations were



'based on a model whith assumed that'the tai]ings piles were completely
- wet during the perxod of active m111ing At the time of preparation
of HASH-1248 data available to the Staff on new or planned mi111ng
operations 1nd1cated that during act1ve m111ing the ta11ings would

be -wet.

»9. Althougb some'mi11s may have a'very small dry "beach” area, a recent
survey 1nd1cates that most mills are character1zed by tailings pands

: with 1arge (approx1mate1y 20 30 percent of the total beach and pond area) .
~dry beach areas. It has been calculated that more radon is released from

these dry areas than from the pond surface ar from wet beach areas.—~ 3/

1. The ca]culations for radon releases in the aftidavﬁt of Paul J. Magno
| u'e a more recent nodel which is based on tailings piles’ which are
partly dry and partly wet. This may be more representative and

is more conservat1ve than the mode] used 1n NASH-1248 In add1t10n,
Hr Magne presents an estimate of 350 curies/AFR of radon release
during an interim period of scme two to three years after active
| m1111ng, before stab11ization of the mill tailings, dur1ng wh1ch
;,t periqd the taiTJngs dry out.

::Zisears, M. 3., et al "Correlation of Rad1oact1ve Hasta Treatment Costs
and the :nv1ronmental Impact of 'asta Effluents in the Nuclear Fuel
Cycle for Use in Establishing 'as Low as Practicable' Guides -
Milling of Uranium Ores," ORNL-TM-4903, Yal. 1, Qak Ridge National
Laboratory Qak Ridge, Tennessee, (May 1975)
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RELEASES FRCM MILL TAILINGS PILES
AFTER PERIOD OF ACTIVE MILLING

At the time WASH-1248 was in preparation, the reIease rates
associated with the radon in the taulings piles after the Per1od
of active milling were considered by the Staff to be quite

speculative.

Because of the relatively short half-life of radom-222 (3.8 days),

the amount of radon released from a tailings piIe, after it is

' generatad from decay of thorium in the p11e, is dependent on the

physical character1st1cs of the p11e (e 3., size, shape, overburden,
§gil}character1st1cs). Thus, the long-term characterist1cs of the

pile are factors which must be considered in raden releases.

Agp 1972, the Staff did not have adequate information on which ta

base estimates of long-term characteristics. There had been
abandaned mills whose tailings piles had not been properly stabilized

and cared for which had caused problems in the vicinity of the

,'m1115, Gn the gther hénq, thers were mills that hgd given adequate

care to the problem:qf stabi]izatidn of tailings piles which had

resulted in Tittle effects on the envirgnment and few problems

in the vicinity df these mills. In‘addjtion; in 1972, while the
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Commiss1on (USAEC) was cbnsfdering this mattér, but had not yet
: developed a polxcy thh respect to goa]s to be achieved in-
| stab111zat1on of tailings piles after the period of active mill

 operation had ceased. Thus, the degree of stabiiization, and

therefore the radon release rate, could not be predicted with any

reasonable degree of cartainty.

——

Nevertheless, the Staff conﬁidered'availab1e infqrmation, particularly

"~ the réport of the U.S. Environmental Protection Agency entit]ed,

,. ngstimates of lonizing Radfation Ooses in the_United States '1960-

14,

2000.'-§/ This document‘reported tﬁe results of studies made at

active and inactive mill sites with covered and uncovered tailings

which showed no significant radiation exposure %o the pub1ic.

| Based on these studies, the Staff concluded in WASH-1243, B-23,

that population doses attributable to the uranium m1111ng 1ndusur/

would not be distinguishable from natural background radiation.’
CONCLUSTONS

The radon value of 74.5 curies found in Table S-3 may. be somewnat

misleading; however, the background information contained in

£/ See nota 4, pn. 3.
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QKSH;T248 shows that this value was intaﬁded fo address only the
release attributable tb aﬁ'annual fuel requirement from the

tai11ngs pond during active mi1l operations. The value does not
include radon releases from mining or 1ong-term releases ‘rom -

tai11ngs\p11es after actfve-m1111ng has ceased.

The Staff's current estimate for releases from mining is 4060 Ci/AFR,
as shown in the Wilde affidavit. The Staff's current estimate for
releasas from stabilized tailings piles is 1-10 Ci per'year/AFR

as shown by the Magno affidavit. In addition, Mr. Magno estimates

a radon release of 350 Ci/AFR for the interim period after active

milling nas ceased and before the tailings pile is stabilized.

- Mr. Magno's affidavit also contains the Staff's more recent and

more representative estimate of raden release during the active

mill operation of 780 Ci/AFR.

16. The radon value for releases from all phases of the uran1um fuel

cycle, ircluding releases from mining and 1ong-tenn releases

from the tailings piles, would be substant1a11y higher than the
value shown in Table S-3. This does not detract, nowever, from
the overall Staff conclusion on the ahvironmental jmpact of the’

granium fuel cycle. This is clear from the affidavit of Or. Gotchy,



cgc

which shows that, when radon releases from the sources not included
in the Table $-3 .va1ue,' are considered, the population dose is not

distinguishable from the normal and expected variations in natural

background. - o 7

Homer Lowenberg

Subscribed and sworn to before me

Notary Public . %S .
My Commission Expires %\ Qg




Education:

Work Experience:

© PROFESSIONAL QUALIFICATIONS
HOMER LOWENBERG

U.S. NUCLEAR REGULATORY COMMISSION

In 1942 1 received a Degree of Mechanical Engineering with

dfstjhctfon in Chemical Engineering fromvStevens Institute .
of Technology. In 1965 I attended the Cormell University
Graduate School of Business and Public Administration »

Executive Oevelopment Program.

1942 1946 - I was with the Hercules Powder Company. as 2

Development and Production Engineer, involved in the desxgn

of equipment andprocasses fcr manufacture of Propellants

and High Explosives.

1946-1347 - I was project engineer for Pacific Airmotive
Corp. handiing.the design and installation of plant and

equipment for the overhaul of aircraft.

1947-1967 - Employment with Vitro Engfneering Ccmpanj
(formerly Kellex Corporation) as Project €ngineer, Project
Manager; Manager Cesign and Special Facilities, Manager,of
New York Operations; 'Projects included é‘wide variety of
nuclear installations. Some typical facilities were:

Redox, Waste Metal ‘Recavery and Purex Reprocassing Plants,

Richland, Washington; High Level Radiation Analytical and

Examination Laboratories, Reprocessing Pilet Plant apd

Alloy Deve1opmeht‘PTants, Qak Ridce, Tennessee; Inpile

R
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Reactor Test Loops, ETR, Idaho Falls, Idaho; Indian Point
No. 1 Nuclear Paower Plant, Consolidated Edison, New Yorkﬁ
Mobile Gamma, Bulk Grain, Casium, Shipboard and Wood-Plastic
Irradiators; Nuclear Rocket E-MAD f;cilities, Jackass Flats,
' Ne?ada; and various p]utcnium.and ra&iological laboratories.
Major publicatiqn efforts includedi Reactor Handbook‘-
" First Edition, Vol. IV; Reactor Handbook - Second tdition,:

yol. II; Atomic Energy Fact Book.

1967?1§71 - [ acceptad the paosition of‘Manager of Cehtrai

Engineering with Atlantic Richfield Company at their NUMEC

subsidiary.’ ResponsibiTities included planning, design

and construct1on of facilities for ARCO's prOJec*ed entry
" into the nuclear fuel cycle, i.a., fuel fabrtcattcn,

plutonium fuels manufacture, spent fuel reprocessing.

1972-1974 - I accepted a position with the U.S. Atomic
Energy Commission as an Assistanf Jirector for Technical
Support and Transpartaticn; Licensing Fuels and Materials
which included responsibilities for the licensing of
transportation containers and environmental and special

reviews of fuel cycle facilities.
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1975-to date - thh the U.S. Nuclear Regulatory Commission
since its 1nc=pt on. [ am presently Assistant Director
for Operations and Technology, Office of Nuclear Materia]

Safety and Safeguards. In this posit1on, [ am respons1b1e

. for NRC assessment of gener1c 1ssues, special studies,

related research planning and coord1nation and.the 11censing'
requlatory basé relatad to the fuel cyc]e licensing functidns.
Some. of the major activities performed under my supervision
included: | ' 2
. the analysis of the usé of plutonium recycle in light
water reactors and the related procsedings
. the analysis of the environmental effec:s'frﬁm the
uranium fuel cycle. “

. the review of alternative fuel cycles

Major publications ih;luded: Environmental Survey of the
Nuclear Fuel Cycle; Environmental Survey of the Uranium
Fual Cycle, WASH-1248; Generic Environmental Statament on

Mixed Oxide Use (GESMO), draft WASH-1327 and final NUREG-0002.
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HOMER LOWENBERG

BIOGRAPHICAL INFORMATION

Present Occupation

U. S. Nuclear Regulatory Commission - since its inception in 1975
Assistant Director for Operat1ons and Technology, Office of Nuclear
Material Safety and Safeguards. Responsible for NRC assessment of
generic fuel cycle issues and planning and coordination of related
research and rulemaa1ng act1v1t1es.

Educat1on _~.

Stevens Institute of Technology, 1942, Degree of Wechan1ca1 Engineering
‘with distinction in Chemical Eng1ne=r1ng

Cornell Un1versity, 1865, Graduate School of Bus1ness and Publ1c Administration -
Executive Development Program.

0ccunat1ona1 Experience

Hercules Powder Company, 1942-1947, Development and. Prcduc*1on Ena1ne=r1ng
Propellants and High Explosives. .

Yitro Engineering Company (formerly Kellex Carp.) \J974-1967\\ Project Engineer, N
Project Manager, Manager Oesign and Special Facilities, Manager of Wew York
Operations. Responsibilities 1nc1ude

. Redox, Waste Metal Recovery and Purax Reprocass1ng Plants -
Richland, Washington '

High Level Radiation Laborator1=s, Reprocnss1ng Pilot Plant and
Alloy Development Plants - Oak Ridge, Tennessee

inpile Test Loops, ETR - Idaho Falls, Idaho
_Indian Point Neo. 1, Consol1dated Ed1son New Yark

- Mobile_Gmmma, Bulk Grain, Casium, Shipboard and Wood-Plastic Irrad1atcrs
Nuclear Rocket E-MAD facilitie§ - Jackass Flats, Nevada. |
Yarious Plutonium and Radiological Labcratorfesv |

Atlantic Richfield Company, 1967-1971 - Manager of Central bng}near1ng,
Commercial Nuclear Activities

' U.S. Atomic Enerqy “Commission, 1971 1074 - Assis+ant 01r°c tor fcf Technical
Support and Transportation; Licensing Fuels and Materials | |



Education:

Work Experience:

@ proFessTONAL QuALIFICAT@S
| HOMER LOWENBERG

U.S. NUCLEAR REGULATORY COMMISSION

In 1942 I'received aVDegree'of Mechanioal Engineering with

, distinction in Chemicai Engineering from Stevens Institute

of Technoiogy. In 1965 I attended the Cornell University -

'Graduate}Schooi of.Bu51ness and Public Administration

Executive Development Program.

1942-1946 - T was with the Hercules Powder Company as a

DeveIOpment and Production Engineer, involved in the design

. of equipment andprocesses for manufacture of Propellants

and High Expiosives.

.1946 1947 - I was progect engineer for Pacific Airmotive

. Corp. handiing the deSign and 1nsta11ation of piant and

equipment for the overhaui of aircraft.

1947-1967 - Empioyment with Vitro Engineering Company

(formeriy Keiiex Corporation) as Project-Engineek, Project
Manager, Managet Design and Speciai Faci]ities,'Managen of
New York Operations. Projects inciuded a wide variety of
nuclear instailations, Some t}pica] facilitieE were:

Redox, Waste Metal Reoovery and Purex Reprocessing‘Piants,

" Richland, Washington; High Level Radiation Analytical and -
' Examination Laboratories; ReprocesSing‘Piiot Plant and

.'Alloy Development Plants, Oek~Ridge,“Tennes$ee;:Inpiie

PN
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Reactor Teet Loops, ETR-.Idaho Falls, Idaho; Indian Point
No ) Nuclear Power PTant Consol1dated deson, New York;
Mob11e Gamma, Bulk Grain, Cesium, Sh1pboard and WOod P]ast1c_
Irradiators; Nuc]ear Rocket E-MAD fac111t1es, Jackass_F]ats,»
Nevade' and various plutonium and ra&iologicai iaboratorfes;

Major pub11cat10n efforts 1nc1uded Reactor Handbcok =

_First~Ed1t1on, Vol. IV Reactor Handbook - Second Ed1t1on,
Vol. II; Atamic Energy Fact Book.

1967-1971 - [ accepted the position of Manager of Central

Engineering with Atlantic Richfield Company at their NUMEC
subsidiary.’ Responsibilities included pTanningj design

and construct1on of facilities for ARCO's projected entry

" into the nuclear fuel cycle, i. e. . fuel fabrxcat1on,

_plutonium fuels manufacture, spent fuel reprocess1ng;

J1972-1974 -1 accepted a pos1t1on with the U.S. Atom1c

Energy Commission as an Ass1stant D1rector for Techn1ca1

Support.and»Transportat1on; Licensing Fuels and-MaternaIs

 which included responsibilities for the licensing of

transportation containers and environmental and special

reviews of fuel cycle facilities.
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1975-to date - With the U.S. Nuclear Regulatory Commission

since its incéptionu I am presently Assistant Director

for Operations and Technology, Office of Nuclear Matérial
Safety and Safeguards. In this position, I am respdnsib]e
for NRC assessment of generic issues:‘special studies,
| related fesearch planning and coordination and the 1icensiﬁg
regulatory basé related to the fuel cycle licensing functions.
Some of the major activities performed under my supérvision
7 included: | |
. the analysis of the usé of plutonium recycle in light »‘
water reactors and the related proceedings
. thelanalysis 6f the environmental effects from the
uranium fuel cycle

. the review of alternative fuel cycles

Major publications included: Environmental Survey of the
Nuclear Fuel Cycle; Environmental Survey of the Uranium:
Fuel Cycle, NASH-TZ48; Generic Environmental Statement on

Mixed Oxide Use (GESMO), draft WASH-1327 and final NUREG-0002.

B




' HOMER LOWENBERG

BIOGRAPHICAL INFORMATION

Present Qccupation

u. S. Nuclear Regulatory CommiSsion - since its ‘inception in 1975
Assistant Director for Operat1ons and Technology, Office of Nuc]ear
Material Safety and Safeguards. Responsible for NRC assessment of
generic fuel cycle issues and planning and coordination of related
research and rulemaking activities.

Educat1on |

Stevens Institute of Technology, 1942, Degree of Mechanical- Eng1neer1ng
"with distinction in Chemical Engineering.

Corne11 University, 1965, Graduate School of Busxness and Pub11c Adm1nxstrat1on -
- Executive Development Program. .

0ccupationa1 Experience

Hercules Powder Company, 1942-1947, Development and Product1on Eng1neer1ng
_jPropel]ants and High Explosives. //<::===5\\

Vitro Engineering Company (formerly Ke]]ex Corp. ) 1974—1967 - PrOJect Engineer,
Project Manager Manager Design and Special Fac111t1es-Mana/er of New York
Operations. Respons1b111t1es 1nc1ude

. Redox, Waste Metal Recovery and Purex Reprocess1ng P]ants -
Richland, Nashlngton

H1gh Level Rad1at1on Laborator1es Reprocess1ng Pilot. P]ant and
Alloy Development Plants - Oak R1dge, Tennessee

Inpile Test Loops, ETR - Idaho Falls, Idaho

Indian Point No.;l, Consolfdated Edison, New York

Mobile Gamma, Bulk Grain, Cesium,'Shipboand and wnod-PIastic Irradiators
Nuclean Rocket E-MAD facilities - Jackass Fiats Nevada'

Various P]uton1um and Rad1ologxca1 Laborator1es

Atlant1c Richfield Company, 1967-1971 - Manager of Central Engxneer1ng,
Commerc1a1 Nuclear Activities

i

U.S. Atomic Energy Comm1ss1on 1971-1974 - Ass1stant D1rector for Techn1ca1
Support and Transportation; L1cens1ng Fuels and Mater1als
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7Pub11cat1ons

'AReactor Handbook - F1rst Edition, Val. IV

| Reactor Handbook - Second Ed1t1on Vol. 11 ’.

.Atomic Energy Fact Book | »

Environmental Survey - Ufanium Fuel Cycle, WASH-12487'
‘Generic Environmental Statement on M1xed Oxide Use (GESMO)

WASH-1327 and NUREG Q002

Profess1ona1 Affiliations

"Member of Amer1can Nuc]ear Society since its found1ng

Licensed Professional Engineer - States of New York.and'Pénnsy1vahia ‘.




" - UNITED STATES OF AMERI’
'NUCLEAR REGULATORY COMMISSION

AFFIDAVIT OF JACK E. ROTHFLEISCH
ON THE RADON VALUE IN TABLE S-3

‘Jack E. Rothfleisch, being duly sworn, states as follows:

1. I am a Sénior Chemical Engireer with the Fuel Prbcessing
and Fabrication Branch, Office of Nuclear Material Safety and
Safeguards, U.S. Nuclear Regulatory Commission, and my professional

qualifications are attached hereto.

2. I_participated.in the.prepgrationvof the value of radon release
from the uranium milling operations set forth in Appendik B of
NASH-1248. This affidavit describes‘the method by which the value

-of 74.5 curies per annual fuel requirement was derived.

3. For the WASH-1248 study a combined open pit mine - acid leach mill
~ was selected as the model depicting the front end of the uranium

fuel cycle since this concept represented a significant portion of



the then ex1st1ng 1ndustry and was cons1stent w1th the 1ndustry
trend.  (WASH-1248, p. A-1 and B-6). The model mine-mill compex |
was assumed to have the capac1ty to produce and process 1600 metric
tons of ore per day to y1e1d 960 metric tons of;U308 per year or |
3.2 metric tons of U,0g per day;based on an assumed average on-
stream time of 300 days per year. Based on a lifetime average
‘annual fuel requ1rement (AFR) of 182 metr1c tons for the model

1000 MWe LWR, the model mine-mill complex would require |

182 MT U3 8/AFR or about 57 days of operation to produce one annua1

— fuel requirement of U308.
3.2 MT U308/day .

I A

. .£stimates by Humble 0il and Refining Company in their Environmental
Report dated July, 1971, covering a 2000 ST per-day‘open pit mine-acid
Teach mill complex (WASH-1248, p. B-24; Reference 4) indicated an
;Rn-222 release from the ore crusher dust co]Iectors of of 308 uC1/day,_
Additiona] estimates presented by Humble 0i1 in their "App11cant s
Response to Agency Comments on Draft Statement H1gh1and Uranium

M111 Docket No. 40-8102“ dated August, 1972 (NASH-1248 p. B-24,
Reference 5), 1nd1cated the total Rn-222 generated by the 125-acre
ta111ng pond to be 8. 56 uC1/sec wh1ch is scaled up to 17. 12 uC1/sec
from the ZSO-aere tailing pond assumed for the HASH«1248 model mill.

Lt



Then, assuming releases from the model mill to be proportiona} to those

estimated for the Highland Mill, the total radon release from the

~ model mill during_the production of one AFR of uéoa was.calcu1ated'

~as follows:

Total Curies of Rn-222 _ 1600 MT/day x 1.1 ST/MT 57 days -
AFR (57 days) . o ZOOO‘ST/day ]0 uCi/Ci

~or 5.02 x 10 d times the daily release in uCi from the Highland .
MiT11. ' '

Therefore, Rnézzzﬂpér AFR: , _
(a) From Dust Collectors = (308 uCi/déy) (5.02 x 10'5)_= .02 Ci/AFR.

~(b) From Ta111ngs Pond = 17.12 uCi/sec.

(1712 uCi/sec) (8.64 x 10* sec/day) (5.02 x 1075 78.5 Ci/aFR

5

(This corresponds to the value of 13 X 10 uC1/day in Table B-3

at p. B-12 of WASH-1248).
Total Rn-222 Release = 74.5 Ci/AFR.

~In short, the value of 74.5 Ci/AFR set forth in Table S-3 of

WASH-1248 reflects only releases from the tailings pond of the

:'_model miTl descr1bed in WASH-1248 dur1ng operatlon of the mill.

It does not include contr1but1ons that may result from stab111zed

piles after act1ve m1111ng operat1ons cease. It also does not

1nc1ude est1mates for radon release from m1n1ng.
: .‘#_. _ A



6.

The BEIR Rébort'(1)*ahd'the'USEPAireport, "Estimates of Ionizing
Radiation Doses in the United States 1960-2000" (2) both concluded

that while uranium mining-attiVities increase-thé amount of surface
uranium and its decay products these activities do not cause.

measurable increases in envirommental rad1oact1v1ty outside the

1mmed1ate vicinity of the m1nes. On the bas1s of these conclus1ons;.' "

~ radon. releases resu1t1ng from m1n1ng activities were not 1nc1uded

in the wASH-1248 S-3 Table.

'Slm11ar1y, radon releases from stabilized ta111ngs piles were not

1nc1uded on the basis of the EPA Report (2) which 1nd1cated that studies
at act1ve and inactive mill sites with covered and uncovered |
tai]ings showed n0'significant radon'éxpOSure to the public from

these sources (WASH-1248, p. B-23).

ack €. Rothfleisch 7/

Subscribed and sworn to before me

this / K/day of

é%:“’”‘“~'j7 1978.

.i /7/]4.</4M/>?" ﬁLW

Notary Public

My Commission Exp1res(->rl~e ////7 /
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(1) National Academy of Sciences, National Research Council; "The
Effects on Populations of Exposure to Low Levels of Ionizing
Radiation"; Report of the Advisory Committee on the Biological
Effects of Ionizing Radiations (BEIR), Washington, D. C. 20006;
November, 1972; page 15. .

(2) USEPA Office of Radiation Programs; "Estimates of Ionizing
Radiation Doses in the United States 1960-2000"; ORP/CSD 72-1;

August, 1972; page 27.




PROFESSIONAL QUALIFICATIONS
" Jack E. Rothfleisch

“U. S. Nuclear Regulatory Commission

Education: In 1941 I received a Bachelor of Chemical Engineering
degree from the College of the City of New York. Ouring
the period 1956-1960, I attended night classes at the
University of Tennessee and completed most of the course
work leading to a Masters- degree in Industrial Management.

Work Experience: In 1941 I accepted a position as Chemicél Engineer with
‘the Tennessee Valley Authority Department of Chemical =
Engineering, working on projects associated with the
development of nitrate and phosphate fert111zer materials
including the manufacture of water gas converswon and
-ammonia synthesis catelysts and startup of a synthetic
.ammonia plant.

In 1943 I volunteered for service in the U. S. Navy where
‘1 served as Communications Officer, then Executive
Officer, and finally, as Commanding Officer of USS LST 544.

In 1946 I returned to a position in chemical epgineering with
TVA where I designed, followed construction, and operated
pilot sca]é'faci]ities,in supportfof the prodpction of
phosphatic fertilizers, ammonia, nitric acid, ammonium
nitrate and elemental phosphorus. ‘I supervised the details

. of the experimental work, evaluated and correlated data

- on projects including control of em1ss1ons from phosphate .
and nitric acid plants. ¢ |

In 1950 I was recalled to active duty with the U. S. Navy,
assigned as Joint Communications Cehter Officer aboard the
USS Eldorado (AGC-11), in Korean waters, ‘where my primary
respon51b111ty was the performance of the Cod1ng Board in
processing all incoming and outgo1ng dlspatches. respons1b1e
N S T.s o pttachment 2-6
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for all external commun1cat1ons as we11 as operat1on
and maintenance of the conmun1cat10n system

In October 1952 I accepted a position with Union Carbide -
Nuclear Company at the Oak Ridge Gaseous Diffusion Plant
where I was engaged in engineering development studies o
directed toward improving various processes’assbciated h

_with the enrichment of the 235 1sotope by gasecus
diffusion, outlining the objections, scope and method of
attack for fluorine generation, gaseous diffusion feed
piant operat1ons, byproduct recovery and manufacture of

.~ barrier. ‘ '

In 1960 I was transferred to position as Chief Metallurgist
‘with Union Carbide at their Uranium Mill in Rifle, Colorade.
1In this position, I planned and supervised studies of

process ooerations in the production of uranium and vanadimn
from carnotite ore. Investigations_included process improve- -
ment proposals, cost studies of proposed circuits, definitidn
of plant operational trends, preparation of technical reports,

-_and pollution monitoring and abatement prograns.

In 1962 I was transferred to position of Senior Development
-Engineer with Union Carbide Corporation Electronicskoivisicn
and was engaged in the development and optimization of
compact systems . for the production of pure hydrogen from
alcohols and hydrocarbons for use in fuel ce]ls.

- '.‘ ‘ In 1968, I became'Technica]'Superintendent with Union Carbide
- Corporation, Mining and Metals Division at their vanadium '
<md11.‘where I Supervisedfthe Technical Department operations,
‘prepared.the departmental budgets and established process
~conditions for the optimum recovery of vanadium from
‘ various_plant feeds. Additional responsib111t1es 1nc1uded
| setting up andvdirect1ng air, water and noise pol1ut1on ‘
abatement programs and establishing working relationships -
N uith local, state, and federal regulatory agenc1es. Attachment 2
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j:In 1972 I accepted a pos1t1on w1th the u. S AEC as-
- -a Senfor Materials L1cens1ng -Engineer process1ng 11cense
’-:i‘appl1cat1ons for uranium: m1111ng and UF6 production
. facilities 1nc1ud1ng prepar1ng env1ronmenta1 1mpact
- statements for proposed or ex1st1ng 1nsta11at1ons.- I
~assisted in the preparat1on of WASH-1248, "Environmental
~ Survey of the Uranium Fuel Cycle® and contr1buted to the
'sectlons on uranium mining, uranium milling, uranium hexa- '

f1uor1de product1on and uranium- enr1chment.

In 1974 I was promoted to positioﬁ of Senior Process'
Licensing Engineer with the primary function of acting as

B —

prOJect manager and principal technical reviewer of

_Iicense appllcattons for the construction, mod1f1cat1on
' and operation of non-reactor fuel cycle fac111t1es.

‘ Subsequent]y the t1t1e of my pos1t1on was changed to
7'.“Sen1or Chem1ca1 Eng1neer

lA.Attachment 2-8

¢ . - . - . - T e s - e -




~ UNITED STATES OF AMERICA .
NUCLEAR REGULATORY COMMISSION

- AFFIDAVIT OF R. L. GOTCHY

Reginald L. Gotchy; being duly sworn, states as follows:

1. 1 amﬁa Senior‘Radiobio]ogist with'the[Radi01ogica1 Assessment _:“
Branch, Officé'of NuClear Reattor Regulation; A statement of my

professional qualifications is attached.

g. I have_prepared estimates of-thejradiqlogica1 impaét associated.
with current staff estimates of radon releases from the uranium
fuel cyc1e;. These are set forth in the attached reﬁort, "Radio-

'1ogiCa1 Impact From Rédoﬁ Re]eéses.fa Theiétateménts contained

therein are true and correct to the best of my'knowledge and belief.

Subscr1bed and sworn to before me
thisX &th day of March 1978.

/42%7Zc/c,42-¢9C¢€%7 /<ffa5*7;ai7

- thar Pubiic ' :

T

- My Commission Exp1res.j&*4/1,u(_~// /1?7



RADIOLOGICAL IMPACT OF RADQN-222 RELEASES

In a September 21, 1977 memorandum to James Yore, Chairman, A;omié Safety
“and Licensing Board Panel (ASLBP), Or. Walter H. Jordan, ASLBP, pointed .
out that the value in Table S-3 of 74.5 curies perRRonf Radon-ZZZ release .

to the atmosphere does not accurate]y represent all sources of radon. releases

from the uranium fuel cycle. .

iA.ﬁumber of otﬁer affidévits have been brepared which identify the'basis.
for the value of 74.5 c&ries per RRY sef forth in fab]e 5-3 and which
provide current staff assessments of radon release, including releases
from mining and from stabi]ized mill tai]ingsvhiles, two sources not

covered by the 74.5'turies per RRY entry set forth in Table S-3.

I have estimated the radio1dgical impact associated with_the current
staff radon source estimates shown in Table 1. -

e

Tﬁb]e 1. ESTIMATES OF RADOM-222 FROM MINING AND MILLING
e OPERATIONS OF THE URANIUM FUEL CYCLE

A

Estimate of

Radon-222 = . Sourée ' _ | Operétions
~ _Releases Document : - _Included
74.5 (Ci/RRY) WASH-1248 , - Milling Only.
“4,060 (Ci/RRY) ~ R. Wilde Affidavit - Mining _'
780 (Ci/RRY) ~ . P, Magno Affidavit  Milling and active

. e ‘ _ tailings pile
350 (Ci/RRY) " P. Magno Affidavit  Interim tailings pile
: v . 7 (inactive mills; drying
“prior to stabilization).

*RRY -- Referende'ReaCtor Year-{a 1000 MWe light water reactor operating
at 80% capacity factor for one year). Synonymous with one
annual fuel requirement (AFR) with the same capacity factor.



Table 1. --Cont'd

Estimate of '
Radon-222 Source - Operations

Releases Document ' Included
1-10 (Ci/yr/RRY) P Magno Affidavit  Stabilized tailings

pile (for several
hundred years)

110 (Ci/yr/RRY) P. Magno Affidavit Stabilized tailings
‘ , pile (beyond several
~ hundred years)
Thus, our current estimates of projected population doses attributable
to Rn-222 releases associated with the uranium fuel -cycle to support the
operation of one RRY considers the 4,100.Ci/RRY from mining, the
1,100 Ci/RRY from mill opefations_at an active pile and subsequent

drying of the pile prior to stabilization, and the 1-110 Ci/yr/RRY from

the stabilized pile.

-1 Ca1cu1at1on of PrOJected Populat1on Dose Comm1tments

Using the RABGAD canputer code developed for the GESMO proceed1ng,]
the staff has reevaluated popu]at1on dose commitments for these sources
of Rn-222. The calculations have been corrected for the fo]low1ng
ka) An error in ICRP-Publication 2 which resu1ted 1nAabout a factor
of 10 overestimate of the total body dose comm1tment from the

ingestion of the Jong-1ived Rn-222 daughters (Pb 210, 8i-210, Po 210)

(b) Conversion of the Rn-222 "smeared Iung"'dose from the shortblivengh:ZZZ"
~ daughters (Po-218, Pb-214, Bi-214, Po 214) to a bronch1a1 ep1the11um »
dose {about a factor of 20 increase over the GESNO "smeared Tung" dose

from the short-11ved daughters)

1
GESMO, NUREG 0002, Section IV.J, Appendix A (1976)

2 o
Letter to GESMO Hearing Board, Docket No. RN SO 5 Apr11 8 1977.
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(c) A conservative revision upwards of the GESMO populat1on dens1t1esv td
' reflect the assumpt1on that a stab1e u.S. popu1at1on of 300 million will
. be reached in the year 2020 (about a 50% increase over the popu\at1on
assumed in GESMO).
~ This was done by 1ncreas1ng the population dens1ty assumptions in GESMO
(7 5 persons/m1 in the west, r1s1ng exponent1a11y to 160 persons/m2
in the east'a]ong a 2000 mile path length) to 11 persons/m1 vand 235 _, 

'personS/miz in the west and east, respectively.

The calculations indicate.that the TOng-liyed radon daughters aecount
for about 40% of the smeared lung dose. Thus, the dose camnibnent to
the bronch1a1 ep1the11um would be approx1mate1y 10 times the total |

- (short- 11ved pTus 1ong -lived daughters) GESMO "smeared lung" dose. The
results are summar1zed be1ow for the estimated releases and release rates

1n«the preced1ng table.

Table 2. ESTINATES OF.RADON-222 POPULATION DOSES AND
DOSE_RATES FROM MINING ANO MILLING OPERATIONS

Env1ronmenta1 Dose Commi tments*

" Estimate of ' L  (Man-rem) |
an-222 Releases - Total Body Lun " Bone
745 CiRY 1.9 4 s
Mining - - -
Most Receht Mf11ing_ o DA
" Estimate (1100 Ci/RRY) 29 o 620 750
Current Mining & = - | o - ' '
Milling Subtotals: 140 o 2,900 3,600

yeimRY . 0.0 :‘e;o.ss, o

*The env1ronmenta1 dose commi tment (EDC) is the sum of the 50 year 1ntegrated
popu1at1on doses for each year of the environmental period. being considered
In this affidavit 100 year EDC's are used, although as shown 1ater, there
is 11tt1e d1fference between - 40 year and 100 year EDC S.



. . . ’
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*

From this table, the staff's current best estimate of mining and milling
doses (griorxto stabilization) would be about 140 man-rem (total body),

2,900 man-lung-rem, and 3,600 man-bone-rem per RRY.

The 1-110 Ci/yr per RRY release rate fromlstabiliied piles ref}ecté the curfeht
uncertainty of 1ong-term stability of mill tailings: Current stabilization
requirements for new mill applicants (for NRC 1icen§es) Qou]d result in ébdﬁt"
1-10 curies of'Rn-222/yr peh RRY for periods of perhaps several hundred years;
In order to respond quantitatively to D}. Jordan's concerns, it was assumed that -
the stabijized tailfngs pile would emit 1 Cf/yr/RRY for 100 years, 10 Ci/yr/RRY

for the next 400 years, then 100 curies/yr/RRY for periods beyond 500 years,

corrected for radicactive decay. This is consistent with P. Magna's

. affidavit.

For periods significantly beyohd a few hundred years, there afe questions
concerning whether'one Cén rely on maintenance of overburden to limit
_radon~reléase to the atmosphere, how soil moisture or other-éoil,charace
tefistfcs.may change, etc., as well as very'serious questions és to the
ability to project health effects over Very.lohg'time periods, which are

discussed in tne following section.
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Using the time varying release rates assumed above, the cumulative release
and associated population dose commitments would be as shown in Tab1é 3.

(For discussion of long-term releases, see p. 12.)

Table 3. ESTIMATE OF RADON-222 POPULATION DOSES FROM
. STABILIZED PILES PER RRY
Environmental Dose Commitments

(Man-Rem)

: Curies '
Time (yrs) Released* Total Body Lung** Bone |
1 1 0.026 0.56 0.68

10 10 0.26 5.6 6.8
50 50 1.3 28 34

100 100 2.6 56 68
5001 4,09( 110 | 2,300 . 2,800
1,000 . 53,800 1,400 30, 000 37,000

*Based on the decay of Thorium-230 and Ra-226 to Rn-222.
**A11 lung doses here refer to the bronchial epithelium. v
T Assumes rate remains 100 Ci/yr/RRY and is unaffected by any 1arge changes

in stabjlization due to severe weather changes and 1ncreased erosion due
to the "greenhouse effect.”




1'.) .6 . : o v, ‘l’» |
It should be noted that because most of the radon 1ung dose is given

almost 1mmed1ate1y by the short-lived radon daughters (Po-218, Pb- 214,

81-214 Po-214), the env1ronmenta1 dose commitment (EOC) per curie release

is essent1a11y the same for a year, 100-year, or 1 OOO-year integration time.
The total body and bone dose commitments from 1ong 11ved radon daughters
(Pb-210, B1é210, Po-210) are somewhat more sensitive to the time selected

for the EDC;,hdwever, there is only about a 12-14% difference betweenv40 year
and 100 year EDCs. |

2. Calculations of Potential Health Effects

The question of estimating health effects over long periods of time into the
future is subJect to very 1arge uncerta1nt1es due %o several factors which, so
far, are uncontrolled by man. Risks estimates of health effects are based on
past and present demographi; and environmental statistics which are 11ke1y to

change within the next few centuries. Some important factors affecting health

-

effects estimates are:

(a) Life éxpectahcies which are dependent on other environmental
pollutants, both natural and man-made, standard of 1iving;

~and other social and technical factorsﬂ

(b). Age distributions df'popu]atfons at risk are certain to change
which will cause sh1fts in risk est1mators with time.

'(p) Impacts of man-made and natural events (e.g., wars, pTagues wide-
spread starvation due toAcrop faiTures, jce ages, etc.) will almost
certainly cause significant variations in (a).and
(b), thereby effecting the estimates of risks.

(d) 'Impacts of technological changes (e. g ) prevent1on of and cures for
cancers, and genet1c mod1f1cat1ons in people carryxng serlous genetjc
defects) can be expected to causeé significant changes 1n the

level of risk per Ci of radon re1eased.



However, if onc ignores these uncertaintfes,’and assumes that the risk

of hea]th effects per Ci of Rn 222 released to the atmosphere remauns |
as it is coday, it is poss1b1e to ca]cu1ate gotent1a hea]th effects 1nto
the future. It must be understood however, that such exercises are

philosophical in nature and mayshave no real meaning.

a. Calculation of Potential Cancer Risks

The cancer r1sk estimators used were taken from- WASH 1400 and GESMO and:
are so- cal]ed absolute risk estimators that are based on estlmated
latent per1ods folTowed by per1ods of 1ncreased r1sk (pTateaus).

Those risk est1mators of cancer morta11ty for tota1-body exposure,

lung exposure, and bone exposure are 135,22.2, and 6.9 deaths

per mi11foh mahhrem,-respective1y:5fCurrent“EPA'rfsk;esffmatesrfdr Tuhghu
cancer morta11ty are based on the exposure to radon daughters per Ci per
year, Us1ng the popu]at1on densities assumed by the NRC Staff, EPA |
est1mates about 2 to 3 excess lung cancer deaths per 100,000 C1 of radon
_ re]eased per year. Estimates of Tung cancer r1sk us1ng.th1s methodo]ogy'
are 1.6 to 2.5 times greater than estimated by NRC for the radon re]eases
assumed in th1s aff1dav1t 3 For 111ustrat1ve purposes, I have prepared
est1mates of cancers per RRY based on the cumu1at1ve releases and dose

comm1tments shown in Tab]e 3. -These are set out in Table 4.

3Persona] commun1cat1on, Or. w H: E1Tett U S Env1ronmenta] Protect1on
Agency, March 10, 1978



Table 4. ESTIMATES oF POTENTIAL RISK OF CANCER MORTALITY FROM
MINING AND MILLING PER RRY |

xégtfyjfz_" 'v_ | ang;Canéefs* 'the Cancérs, o ,Atl'Q;hers
Mining: - o Co00s - 6,019 R 0.015
Active Milling & o
. Interim Piles: ~ 0.014 ,v0,00SZ_" - 0.0039
| Stgbi]izéd 4Pi1es: . | | |
(a) 100 yrs | 0.0z . - i 10.00047. | , : -0.00035
(b) 500 yrs! \ 0.0s1 0.019 . 0.015
(c) 1,000 yrs‘ 0.67 . . -0.26 019

Milling Totals:

(a) 100 yrs Q.05 o007 0.0063
(b) s0yrs? 0065 024 0018
(c) 1,000 yrs'  0.68 . 0.27 | 0.9
Towls o ooz oiigs v "L
(a) Too,yfs - 0.025 ~0.085 1 0.11 r
() soyrs’ o 0.085 T 019

(e 00y’ 1 o0 2

FAs noted in the text _use ‘of EPA est1mates would 1ncrease the risk
~of lung cancer shown by factors of about 1.6 to 2.5 depend1ng on the
assumptions used. EPA lung cancer estimates are based on use of a
relative risk model and. an assumed lifetime plateau, w1th

. allowances for competing causes of death. C

lsee footnote 1, Table 3.



b. Calcu]at1on of Potential Genetlcally Determ1ned Hea]th Effects

Slmilar ca]cu]at1ons can be carr1ed out for potent1a1 genetlc effects
using the GESMO risk estimators. These risk estimators represent

a m1xture of fatal and non- fatal but damaglng gcnet1c effects -
expressed in future generat1ons when the mutations have been d1s- _
tributed throughout the gene pool and are occurr1ng at a near1y
constant rate (i. e., equ111br1um) The numer1ca] va]ues assumed

are the geometr1c means of the- ranges Tisted in the Nat1ona1

Academy of Sciences report by the Comm1ttee on the Biological
Effects of Ionizing Radiation (BEIR Report-1972). The Environmental
_Protection Agency has contracted with the National Academy of‘}
_Sciences to update its 1972 report. However, until that report is
completed, the staff feels the 1972 BEIR Report is the best reference

to employ for genet1c risk assessments

The numerical va]ues of tne risk of dominant and complex genetic

diseases are i58 and 100 per mi]]iqn man-rem, respectively. The
‘ totaIVOf,ZSB health effects per milTion man-rem c;n_be'appIied.te
>the total-body EDC's listed in TaEies 2 and 3 ta provide estinates

5of_potentia] genctic health effects as shown in Table 5.
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Table 5. -ESTIMATES OF .POTENTIAL HEALTH EFFECTS OF GENETIC
ORIGIN FROM MINING AND MILLING PER RRY

‘Activit

Mining:-
Active Milling &

Interim Piles:

Stabilized Piles:

(a) 100 yrs
(b) 500 yrs

{¢) 1,000 yrs"

- Milling Totals:

(a) 100 yrs

(b) 500 yrs '
(c) 1,000 yrs

1

Potential Health Effects of Genetic

0.028
10.0075
0.00067

0.028
0.36

0.0082
0.036

0.37 -

Tsee footnote 1, Table 3.

Origin per RRY

Mining & Milling Totals

' 0.036
'0.064
0.40
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3. Conc]usions -
Examination of Tables 4 and 5 indicates that:
(a) .The risk of cancer“mortolity is about 3 times greater
| - than. the r1sk of al] genetically re]ated health effects.(f
(bji Over the short-term (e.g., 100 years), the risk of
| potentia1 health effects from radon-222 results princi-
paliy from releases from:mining and active miJ]ing operations.
(c) At times of about 1,000 years and beyond the risk of poten- |
tial health eftects from'radon-222 is dominated by releeseS‘
."from tailings piles hhich were:stabi1i2ed at the end ofv

-milling operations.

Allowing for the possibi]ity that the relative rfsk'method'with a

'11fet1me plateau 1s more correct than the absolute risk method w1th '

a 30 year p]ateau we be]1eve that the estlmates of potent1a1 hea]th

effects over the next 100 years are accurate to w1th1n about one }

order of magn1tude. On the other hand we ‘agree with the BEIR Report s

"-conclus1on that the p0551b111ty of health effects from addi tional

rad1at1on exposures wh1ch represent a small fract1on of background
radiation exposures may indeed be zero. If the Tatter Case is _
correct,we have overest1mated the health effects. In any event,llf
the former is true, our estimate wou]d st111 be w1th1n an order~_:"
of magnltude, and would not result in a measurab]e 1ncrease 1n

health effects over those due to background rad1at1on.-
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For time periods in excess of about 500 to 1,000 years,

shere may be 2 or more drders~of7magnitude uncertainty

~ 4n estimates of health effects. The uncertainty bounds :balloon

when the possible differences in relative vs. absolute risk

assessments are added to the 1arger uncerta1nt1es regard1ng

demographic var1ab1es of future populatlons such as populat1on

density (could vary by factors of 1 to 2 orders-of—magn1tude) and
years at risk per person}(could easily vaky by factors of 2 to

5 depending on popu]ation ageadistributions, Tife.eXpec;ancies,
and. med1ca1 treatments for preventwon and cure of somat1c and
genetically related dmseases). In add1t1on, doses could change by‘

one or more orders- -of- magn1tude since the stab111ty of ta111ngs pile

and transport pathways could be cons1derab1y altered by natura]fang

man- made events over geo]og1c time per1ods S0 1arge is th1s

certa1nty that the staff feels such speculat1on 1s mean1ngless,3bﬂg

.obscures the important fact (as will be shown) that ;he,pp§gngla]_p§g}£p

effects in __1 population 1living now or in the d1stant and uncertain

future as a result of radon -222 emissions frem the uranium fuelvgxgigg

will alwax represent an immeasurably sma]] increase in those health

veffects occurr1ng as a result of background rad1atmon and‘other

gnatura11y occurr1ng and man- made env1ronmenta1 pol1u;ants In
‘add1t1on dec1s1ons made by man could alter radon re]ease rates 1n

yghe fu;ure_(1.e., dec1s1ons made today with respect to stab111zat1on
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of tailings would not be irreversible, eﬁthef from the standpoint of
technology or oosts in tHe foreseeable tuture).= Asva'result, it is

the Staff'S‘positioo“that health effect estimates should‘be 1imited

to those: perlods of t1me for wh1ch reasonab]y cred1b1e estimates can.
be made. For purposes of this assessment the Staff belleves that
the'100 to 1,000 year per1od»consldered'1n Tables 3, 4,vand 5 is appro;

priete;

A]thoogh estimates of potential health effects over very long pefiods
of time are meaning]ess for the reasons given above, tor perspective,
I have prov1ded prOJected doses from radon releases From m1n1ng and
m1111ng (for the cond1tlons assumed on p. 4 of th1s test1mony) to

perm1t compar1sons with doses attr1butab1eto radon in natura1 back-

‘ground These are set out in Tab]e 6.

Periods beyond 10,000 years were not considered since current evidence®:2:6

indicates periodic glacial periods will cause significant reshaping of

J1h Norwine, "A Question of C11mate," Env1ronment 19, No. 8, p. 6
(November 1977). : .

5N1ge1 Ca]der, "Head South With A1l De]iberate Speed: Ice May Return in
a Few Thousand Years," Smithsonian, 8, No. 10 (January 1978).

6H. H. Lamb, Climate: Present, Past and Future; Vol. 2, Barnes and Noble,
New York (1977). 3 - . :
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the surface along the cont1nenta1 d1v1de during the next 10 000

years where most of_the tailings p11es wou]d be 1qcated. Thus Rn 222
releases would be expected to.decrease'to 2ero when cbvered with an 1ce
sheet then resume at an unpred1ctab1e rate when the ice sheet recedes
(i.e., the piles cou]d be spread out on the surface or covered by
add1t1ona1-overburden). Using a constant release rate of 100 Cn/yr/RRY
-beyond 500 years,Athe cumulative release and‘associated popuTation

“dose commitments'wquidfbe as shown'in Table 6.

At the present time,.EStdmates7’8 of radon emanation~from sofi indie
eateithat about 1 to 2.4 X 108¢i of Radon-222 are released per year.
1n_the»CQntiguous U.S. NCRP also states that the'average~Rn322? :
concentration in the U.S. is about 150 pci/m2, which:theyiesidna%e5Wﬁﬁﬁ§
result in a dose of 450 mrem/year to the bronchial epithéqﬁum‘gfltﬁel

average person.9

7Pubhcatwn 45, Nat1ona1 Council on Rad1at1on Protect1on and
Measurements (NCRP) p. 80 (1975).

_8"Nat1ona1 Environmental Radiactivity from Radon 222," U. S Depart-
ment. of HEW, PHS Pub. No. 999-RH-26- (Ma/ 1967)

9NGRP=45; p. 87-
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Table 6. ESTIMATE OF LONG-TERM_RADON-222 POPULATION DOSES
FROM STABILIZED PILES PER RRY
Environmental Dose Commitments

- p—

(Man Pem)

Curies _ '
Time (yrs) Released* Total Body - Lung** Bone
1 1 E 0.026 0.56 - 0.68
10 10 0.26 5.6 6.8
50 50 1.3 o 28 34
100 ~ 100 2.6 - 56 68
500 4, 0901 110 2,300 2,800
1,000 53,800 ] 1,400 © 30,0000 37,000
5,000 443, 000% 12,000 250,000 300,000
10,000 . - 912, 000 - 24,000 510,000 620 000

*Based on the decay of Thorium-230 and Ra-226 to Rn 222.
**A1] 1ung ‘doses here refer to the bronch1a1 epithelium.

1 See footnote 1, Table 3.

2 Assuiies -rate remains 100 Ci/yr/RRY and is unaffected by any 1arge changes,
in tailings stability or overburden as a resu]t of g]ac1at10n expected
to occur during this time period. .
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If‘bhe:makes~the same assumptions_With fegard to-future'bdbu}a%ibns
as was made for the mining and milling releases, it is possible

to calculate potentiallfuture long-term population doses from back-

ground Radon-222'as shown in Table 7. These cé]cu]atiohs use the

same dose per Cf re]eased as used in Tables 2 and 3 (i e., 0.026,
0.56, and 0.68 man-rem per Ci for total- body, 1ung and bone,
respectively). The estimated maximum percentage inCrease in 1ohg— ;
term pobu]ation'doses and health effects per RRY are shown in Tablé;Bu
Table 8 demonstrates that regérd1ess of the period selected, Dr. -Jordan
was correct when he concluded (p. 7 of his‘mémorandum) that "the

number is insignificant compared to those due to radon contamination

“in natural background," and that the authors of WASH-1248 were corhect

in the1r belief that "popu]atlon doses from this source. cannot ‘be

distinguished from background w10

]OWASH 1248, Env1ronmenta1 Survey of the Nuclear Fuel Cyc]e, p. '8-23
(Apri 1974)



CTABLE 7,

Ijhe'(yrs)

ESTIMATED- LONG-TERM - POPULATIOV DOSES FROM BACKGROUND
RADON- 222 COMPARED 10 MINING AND MILLING ONE RRY

Mining &AM1111ng

TQ Lung Bone
100 23083 3.763
so0t 2.2 5,263 6.4€3
10000 1563 3.3E4 4aE4
5,000 1.2E4 2.565 3.065
10,0002 2.484  B.ES 6.265

Env1ronmenta] Dose Commltment (man- rem) _

Background Rn- 222*

18 Lung Bone _":
2.6E8  5.6E9 ,5.8_59 | @
1.369  2.8E10 3.4E10

2. 6E9 5.6£10 6.8610

13E10 2.8E11 . 3.4E0)

2.6E10 5.6€11 6.8E11

Ll

*Assumes Th-230 1s always in secular equilibrium with U-238 in nature.
_]Seé footnote 1, Table 3. |
25¢e footnote 2, Table 6.
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TABLE 8. ESTIMATED LONG-TERM MAXIMUM PERCENTAGE
' IN BACKGROUND RADON-222 PQPULATION
DOSES AND HEALTH EFFECTS DUE TO MINIIG
AND MILLING ONE RRY

Percent of Background

100 . 5.3E-5

5001 g
ool 5.8E-5
s002 - 9.2
10,0002 9.26-5

'1Seé4fdéfnotev1d Table 3.

25ee fobtnote.é,'T&bIe 6.
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In summary, the staff has}reevaluated the Rn-222 ré]eases and
Subsequent population dose commitments, and pot¢ntia1.health
effects questioned by Or. Jordan_ih his September 21, 1977 memo-
randum, and conc]uded the following: -
(a) The mining and milling releases fOf a 100 to T;QOO year period‘
per RRY are:. | |
Minihg: 4,100 Ci
Milling: |
(1) Active milling and drying of tailings pile prior to
stabilization: 1,100 Ci: | |
(2) Releases from stabilized téilings piles for 100 to
1,000 years: 100 to 53,800 Ci.
Total: 5,300 to 59,000 Ci |

(b) The population dose commitments (man-rem) for 2 100 to 1,000 year -

~

period per RRY are:

Total Body  Lung Bone

Mining: o 2,300 2,600
Active milling & drying: 29 600 750

Stabilized tailings pile: 2.6-1,400.  56-30,000 68-37,000

Totals: 140-1,500  3,000-33,000 3,600-41,000
(c) The potential health effects for a 100 to 1,000 year periad
per RRY are: o

Cancers  Genetic Effects

Mining: ‘ - 0.085  Q.028
Active milling & drying: 0.023 - 0.0075
Stabilized tailings pile: OfQOZO-l;] '0.00067-0.36

~ Totals: © 0 0.01-1.2 . 0.036-0.40



DR. R. L. GOTCHY:

Professional Qualificacions

My name is Reginald L. Gotchy. I am a Senior Rad iobiologist on assignment
with the Radiological Assessment Bramch in the Office of Muclear Reactor
Regulation. In this capacity, I am responsible for coordinating the
technical review and evaluation of the environmental radiological impact
of nuclear facility operatioms. : ' -

I received a B.S. in Zoology from the University of Washington in 1958,
an M.S. in Radiation Health from the Colorado State University in 1966, a
Ph.D. in Radiation Biology from the Colorado State University in 1968, and
attended the University of Washington Graduate School 1958-1959 as ‘an AEC
Radiological Physics Fellow. E : ' ‘

I have 16 years of professional experience in H2alth Physics, Industrial
Hygiene, Radiation Physics, Radiation Biology, Environmental Sciences, '
Project Coordination of research and davelopment programs, and development
of AEC and NRC standards. This experience has included operational and
safety responsibilities, and review and coordination of facility operations
under contract to the AEC. I have been employed by the Lawrence Radiation
Laboratory, the U.S. Public Health Service, Reynolds and Electrical '
Engineering Company, the AEC Nevada Operations Office, and the NRC Office
of Standards Development prior o my assignment in the Office of Nuclear
Reactor Regulation in 1975. I was an adjunct professor of Radiatiom
Health Technology at the University of Nevada, Las Vegas (1969-1972).

I am a member of Sigma Xi (Research Society of North America), the
American Nuclear Society, the Health Physics Society, and the International
Radiation Protection Association. ' '

1 am certified by the American Board of Health Physics, and served as a
member of the Panel of Examiners (1972-1976). ' '

A
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

AFFIDAVIT OF R. M. WILDE

Ralph M. Wilde, being duly sworn, states as follows:

1. I am Program Assistant to the Director, Division of Fuel Cycle
and Material Safety, Office of Nuclear Material Safety and
Safeguards. A statement of my professional qualifications is

attached.

2. 1 have prepared estimates of the radon released as a result of
mining of uranium as part of the uranium fuel cy;]e. These are
set forth in the attached document, "Radon-222 Release From‘
Uranium Mines." The statements contained therein are true and

correct to the best of my knowledge and belief.

Cadyt 2. 12

- Ralph M. Wilde

Subscribed and sworn to before me

this a®’th day of March, 1978.

Ve

f

_ Qm‘u@ TR R
Notary Public ') ‘

My Commission Expires: (.. 1 \Q1R



N RADON-222 RELEASE F;@Ou:uammgs

vastorica1 Backaround - o

The release of rad1oact1ve mater1a1 to the atmosphere dur1ng m1n1ng
operations is briefly discussed in two documents 1ssued by the Nuclear
Requlatory Comm1ss1on prior to the publication of NUREG 0002, Final
>Gener1c Environmental Statement on the Use of Recyc]ed P1uton1um 1n
Mixed Oxide Fuel in L1ght Water Coaoled Reactors (GES‘%O)1 Both of these
documents discuss: (1) The release of uranium bearing dusts, as well
as Radon and its daughters, during m1n1ng operations; (Z)v the |
unava11ab171ty of data on the amount of rad1oact1v1ty reTeased durinq :
mining; (3) the unsuccessful attempts by the Bureau of 'thes2 to
measure significant concentrat1ons of airborne alpha rad1oact1v1ty in
open-plt m1nes, (4) and the 1ns1gn1f1cant concentrations of a1rborne'

alpha rad1oact1v1ty in areas adjacent to these mznes.3

[N

The f1na1 GESMO was developed as a more comprehensive generic assessment
‘than either of its predecessors, WASH-1248 and WASH-1327. Thus the

environmental impacts were addressed more completeTy and accurately, it
was my op1n1on based on my experience in the uran1um m1n1ng and milling

industry, despite the unava11ab1]1ty of conf1rm1ng data, that m1nes

]Environmental Survey of the Uranium Fuel Cycle, WASH- 1248 USAEC,
(April 1974). Draft GESMO WASH-1327, USNRC, (August 1974)

2U S. Department of the Interior, Bureau of Mines,'DistriCt E,‘Memorandum
File 437.2 (1968) ' - . ' ‘

3K1ement AW., Jr. et. al. . "Est1mates of Ion1z1ng Rad1at10n Doses in the
. United States 1960- 2000" ORP/CSD 72-1, USEPA, (August 1972)




contributed the mejor portwon of the radon released to the env1ronmeﬁt
during the operating life of-a mjne-m111_comp1ex Thus, in late 1974
the staff decfded that we should attempt to provide a quant1tat1ve
estimate of the source term for radoh released from mining eperations for

the Final GESMO.

DEVELOPMENT OF THE GESMO SOURCE TERM FOR MINING EFFLUENTS

The—data which provided the basis for the source term were obtained by
personal teleﬁhone communieations from two sources: James Cleveland,:
‘Kerr McGee Nuclear Corporat1on, Grants, New Mexico (January 30, 1975); and
Edward Kaufman New Mexico Environmental Improvement Agency, Santa Fe,

New Mexico (February 3, 1975). 1 had been assoc1ated professionally with
lboth of these men for several years while I was employed with Anaconda in

- New Mexico and I knew that thej were both knowledgeable of cond1t1ons

which existed in uranium mining operations. Both of these individuals
~supplied me with their estimates of . radon concentrations. in the vent11at1cn
" air discharged from underground uranium mines (based on limited sampling
data) together with additional pertinent 1nformat1on. This information
included data on: ore production rates, ventilation flow rates, number of -
| vent11at1on shafts, etc. , such as was necessary to calculate the amount of
raeon discharged per ton of ore mined. A sumnary of the data supp11ed

follows.

A. Data Supplied by E. Kaufman

These data represent Mr. Kaufman's est1mates of the typical characteristics

of all of the underground uranium mines which were operat1ng 1n New Mexice'



(Ambrosia Lake area);in Tate ]974 andwearly 1975. At that time; under- .
) ground mines in New Mexico produced‘apprdximate1y 75% of the total U-S',

production of uranium ore from underground uranium mines.

° Estimated radon‘eonCentration‘in venti]ation.air 1 200 1,500 pC1/1
o Qre produetton (Ambrpsia Lake) o - : 7 500 ST/day

°  Number of,ventiTation»shafts (Ambrosia Lake)i - 60 Shafts

° Air volume per}ventiTation shaft | o 40,000-50,000 CFH

° Mines-operate in an ore prodUctidn_mode approximately 300 days/year

o Ore grade approximately S vt o _ 0.2% U.0

3°8

B. Data Supp11ed by J CleveTand

- These data represent Mr. Cleveland S est1mates of the typical characteris- -
tics of the underground mine operated by Kerr- McGee in New Mex1co in Tate

1974 and early 1975 ‘and are thus a subset of the Kaufman data.

- ° _Estimatediradon concentrationmin ventilation air 1,000-1,%@0 pCi/1
° Qre production (Kerr-McGee) : }_ t ) 5,000 ST/day
® Number of yentilation shafts (Kerr-McGee) . a 35-40 Shafts
° Air volume per ventilation shaft - . 45,000 CFM

° Ventilation shaft fans operate 24 hours per day 365 days per year

From my experience in the 1ndustry the data supp11ed appeared to be
reasonable and, thererore, was used as the data base from which the source

term for radon release from uranium m1n1ng was ca]cu]ated

From the precedxng data, the re]ease of Radon-222 per metr1c ton of ore -

mined may be estimated.
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° Annual Ore Production (072% U3080re)

(7500°ST) (300 Day) (0.907 MT) = 2.08 x 10% ur
Day Yr ST Yr

° Annual Radon Discharged from Mines Producing 2. 04 X 106 MT/year

560 vents) s(45 000 CFM/vent) (28. 32 1, CF) ' 4 200

5.256'x 10 min/year) (1.5 x 10- 9ci22 Rn/1) = 6.03 x 10" Ci“““Rn/year

° .Re]ease per metric ton of 0. 2” U308 Ore | ’
6.03 x 107 ¢i2%2

Rn/year - ~2..222
2.04 x 10° MT/year " 2'96 x 107°Ci“““Rn/MT Ore

In GESMO it was assumed the average ore grade processed during the period
1975-2000 would be 0.1%_U308,'not 0.2% as above._ The rationale for this
assumption is that the ore reserves and resources which contain the required |
amount of uranium (1. 6 x 10° short tons of U;0g) are projected to have an
guerage.grade ot approx1mate1y 0.1% U30g. The additional assumpt{on was
made that the amount of radon released would be directly proportional to'
the grade (uranium content) of the ore. The rationale for this assumption
is that radon would be in secular equ111br1um with the parent uranium and,
therefore directly proport1ona1 to the uranium content of the ore. The
corrected va]ue of radon re]ease for the ]ower grade ore used in the GESMO
model may be calculated as follows.
° Release per metric ton of 0. 1% U50g Ore (GESHO)
0.1% U 00 (2,96 x 107¢i%Rn/m) = 1.48x10°%C 222Rn/MT Ore

38

This calcu?at1on gave me what I cons1dered ta be a reasonable estumate for

the radon release from underground mines.
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In the printing of GESMO, due to”a:typographiCal'érrbr; this value
appeared as 1.5 CiZZZRn per metric ton of ore}mined (second footnote ta

Table IV F-5, page IV F-22). A correction was made in the GESMO errata.

" The radon release from mining per AFR (Annual_Fuel.Requirement) was

calculated from this release rate (1.5 x io'z Ci 222Rn/MT).and.the amount

5

of ore required to supply the uranium for one AFR (2.71 x 107 MT).

° Radon release per AFR

(1.5 x 10 2 222 222

RR/MT) (271 x 107 MT/ARR) = 4060 Ci2%%Rn/AFR

INDEPENDENT COMFIRMATION OF GESMO SOURCE TERM

- As a result of the erroneous Va]ue (typo) which appeared in GESMO,
représentativés‘of the uraninm mining industry questioned the-va]idity.of"'

the source term‘foflradon reiease-from mining' Subsequently, in October

. 1976 Kerr-McGee conducted an 1ndependent 1nvest1gat1on of radon released

fran their underground uranium mine ventilation systems in the Ambrosia

Lake area of New Mexico. The results of this investigat1on_were sent to

me by a letter dated.December 9, 1976, ffnm W. J. Shelley, Direttqr,' |

: Regulation.and Control, Kerr-McGee Nuclear Corndration.A fhe unit release

Vaiué obtained by Kerr-fcGee in their independent investigation was |

1.5 x 10° 2 222Rn/Mt of ore mlned This Valué is‘numéripally'equal to the
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GESMO value. Howégef, the agreement_betweeh:thé ﬁwo values is not qdifé
is‘gdqd'qs it appears'on the~surface,-5ihce the grade of are produced by
Kerr-McGee during tfie Samp1ing:peribd was probably closer to 0.2% U305 than

to the 0.1% U,0g ore grade assumed for GESHO.
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SUMMARY | B

‘The source term in GESMO for radon from uranium mining operations was

'‘calculated from estimates provided by experts who were know1edgeab1e of

the cond1t1ons which ex1sted in uran1um mxnlng operat1ons The 1ndependent
invest1gat1on made by Kerr-McGee, which was based on actual measurements,
confxrmed the GESMO saurce term within a factor of about 2. It is of

interest to note that the mines which were sampled by Kerr-McGee in -

-their investigation produce'appfoximate]y a third of the U.S. 'production

_of uranium ore from underground uranium mines and thus shou]d prov1de an

adequate samp11ng base.

I.cbnsider the agreement betwéen the source term estimated for GESMO and
from Kerr-McGee'é investigation to be good.' We_now have underway a-study'
to determine actuallradon}releases from underground and open pit uranium
mines. The early resu]ta of this study, which should be a?ai]ab1e in
mid-1978, will provide better basis for review of thié'matter and a more
accurate est1mate of this source term I believe that such additional
data will show that the est1mates conta1ned herein for radon re]eases from
underground mines are reasonab1e For open pit m1nes, until such study

is canpleted there is just no re11ab1e information ava11ab1e upon which

to base estimates of radon release
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PROFESSIONAL QUALIFICATIONS
~ R. M. Wilde

u. S.\Nuc]ear Regulétory Commissionv_

I.received my Bacheior of Science Degree in-Chemistry.from>
Brigham Ypung University ih.1955; Ih March 1955, I started to work
as an anaiytiEaI chemist at‘the uranium ore processing pilot'p1antv.
which was operated by National Lead Company in Grand_Junctfﬁn:
Colorado under contract with the Atomic Energy Conmiséion. From
March 1956 fq-Decembef 1956 I was employed as assistant chief"
cﬂémfst at the Raré Metals Corporation urahium ore p;ocessing mill
in Tuba City, Arizcna; S - | |

In January 1957;_1 acceptéd the pbsitioh of Assistant'Meta11urgist
in The Anaconda Company's uranium ore'procéssing mill ih Grants; -
New Mexico. In this position I performed metallurgical research and
testing fbrnboth an acid-leach and an alkaline Teach mill cfrcuit.,
My primary duties inc1ﬁded development, téSting and evaluation of
16n—exchange processeskfor the acid;Teach curcu%t. I was also

involved with testing and evaluation of various leaching methods fof

‘sandstone and limestone uranium ores. The cbjectives of these

investigations were to reduce process Josses and to determine the
most economical methods of operation of the mi1l. In December 1958,'
1 became Radiation Safety Director for Aﬁaconda‘s New Mexico

Operations. In this position [ was responsible for surveillance

.
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and coritrol of occupatﬁona1_and environmental radiation hazards in
Anacorida's uranium mines and mill. I was employed by Anaconda for

16 years. __

I came to the Nuclear Regulatory Commission inAJanJ;fy of 1973,
and currently I am Program Assistant to the Director, Divisibh of

Fdel Cycfe and Material Safety, OffiCe of Nuclear Material Safety

~

-

and Safeguards.

K



 AFFIDAVIT OF PAUL J. MAGNO

Paul J. Magno, of Rockville, Maryland, being duly sworn, states as follows:

1.

3..

I ama Hea]th}PhySicist with the Division of Fuel Cycle and Material
Safety of the U.S. Nuclear Regulatory Cbmmission and my professfonel

qualifications are attached hereto.

Mr. Rothfleisch has indicated the basis for the staff's estimate |

in WASH-1248 of the radon-222 releases from uranium milling during

active operations. Since this estimate was made, the staff has -
carried out additional assessments of the radon-222 releases from .-

uranium mill tailings and has also developed a series of performance

* objectives for the waste management of these tailings. Using this

additional information, I have estimated the release rates of
radon-222 from uranium miTling operations. These estimates include

releases from the ta111ngs areas fo]low1ng cessation of active m1111ng

- which as 1nd1cated by Mr. Rothfieisch were nat included in the

radon-222 release estimates presented in WASH-1248.

These radon-222 release rates are expressed in curies per annuat fuel
requirement (AFR) for a 1000 Mwe reactor operating at'an 80% capacity
factor . These estimates which are presented below were developed

taking into cons1deratwon radon-222 releases from (a) m1111ng of the



L e e
-2 -
ore, (b) tailings areas during active,millihg, (c) tailings areas
during the interva};between_the end of active milling operations and

final stabilization and (d) stabilized tailings areas.

- Radon-222 Releases from Milling Operatidns :

Source of Release .. Curies per AFR
Miiling of Qre " B o | 30
Tailings During Active Milling 750
Tailings During Inactive Périod'_ - 350
subtotal - I |
Tailings'Following Stabi1ization L .1’f 10 (curies per year per,A?R)

The detailed basis and calculations for these radon-222 releasé estimates

are presented in the following sections.

ESTIMATE OF RADON-222 RELEASES DURING MILLING PROCESS
Radon-222 re]e&ses during ore storage and processing were estimatgd'(a)
assuming that the radon-222 is in secular equilibrium with the uranium-238

in the ore and (b) using an escape fraction (emanating sower) of 0.4. The

emanating power (E) is the fraction of radon-222 formed which escapes the

~ source particles. For both natural soils and uranium mill tailings, E

HaS-found-to.be about 0,2’(1). A value of'E»= 0.4 has been used in this
estimate in order to take intO'accouﬁt the potential effect that various
steps in the milling processes (i.e., grinding and Teaching) may have on’

the emanating power of the ore particles.



Ca]cﬂ]ation of AFR Ore Equivalent

1 AFR = 245 MT U0, (%)

38 o o
1 MT.ore = 0.001 MT Us0g x 0.9 recovery = 9 x 10°* Mr_u30g
. MT ore - factor = - a MT ore
1 AFR = 245 MT U30g = 2.72 x 10° MT ore
9x 1074 MT uz0g =~
MT ore

Calculation of Equilibrium Radon-222 Activity in Ore

222 Ci_ = 0.007 MT U30g x 0.848 U x 0.33 Ci = 2.8 x 107

Rn.. 0.33 C Ci
> Ml ore MT ore - U30g S Mru MT ore

Calculation of Radon-222 Release per AFR

) X
Rn, curies = 2.8 x 10°%  Ci  x 2.72 x 10° MT ore x 0.4 = 30
ARF : : " MT ore o _' . AER__f : .

222

5. - ESTIMATE OF RADON-222 RELEASES FROM TAILINGS AREA'DU?ING MILLING
| Estimates of the radon-222 releases from the tailings area during active

-milling were made based on a composite model tailings pile developed

(*)"U303 requ1rément for no recycle option from GESMO» Table IVJ(E)- 17(2).
~ This is the most conservative opt1on since it requ1res the largest
quant1ty of U30g per AFR.
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from 1nformat1on presented in ORNL ™M-4303, Voi. 1 (Tab]e 4.13). )

Using: this medel, one AFR (2 72 x 105 MT ta111ngs) would cover 2.9 acres
of ta11ings area to-a depth of 38 ft “For a m111 process1ng ore conta1n1ng
0.1% U308 and having a 26 year 1ife, this would-result in a release of :

about»750 curies per AFR. The basis for th1s est1mate is as follows:

Calculation of Tailings Area per AFR

Tible I shows the method used to arrive at the composite mode] tailings
p1Pe. This pile contains 1.33 x 107 MT of tailings and near the end of
Wi 1 11fe covers 140 acres (106 acres of pond and wet beach and 34 acres
of dry beach). A conversion factor of 0. 0205 (2.72 x 105 : 1.33 x 107)

fS»uSEdftornorma11ze the area of the composnte tailings pile into area

pér AFR.
Area of Compos1te | Conversion : | Area per AFR
Tailings Area, Acres Factor Acres .
Porid' and Wet Beach o - |

106 ~x  0.0205 = 2.17
Dry Beach - | |

34 X 0.0205 = - 0.70
Totaﬂ Ta111ngs Area o

140 _ X 0.0205 = 2.87
‘CéTCﬁiatioh‘of Radon+222'Re1ease per AFR
Source of Release . Acres  Release Rate Years of  Cufies
. o AFR curies curies -Release AFR
, - - ' »'acre-yr AFR-yr- :
Porid and Wet Beach 2.17 .04 225 26 =+ 59
Ory Beach g0 3.2 267 % = 695
Total Tailings Area - - 75%
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This calculation was made uSing'thé conservative assumption that the»réleasé

ratekduring the 26 year mi11 life was equivalent to the release rate near the

end of mill Tife. The re]eééeAratevpér adre-year for the pqnd and wet beach

area was calculated from data presented in ORNL-TM-4902, Vol. 1 (Tab]e 4,20).

The release rate from the dry beach areas was calculated using the

following formula which has been derived ffom sjmp]e one-dimensioha1 .

diffusion theory (ORNL-TM-4903, Vol. 1, p. 146):

where:

.where:

X = decay constant of radon-222_= 2.1 x 10°° sec

. <
u

B =,emanating power = 0.2

1/2

J =DC

, A x 4.05 x 10’an? «x 3.15 x 107 sec.
o ev 5—77—‘ -_— —
. e X

acre . year

J, = radon flux in Ci/acre-year

D_/v = effective diffusion coefficient = 0.054 cm®/sec (ORNL-

TM-4902, Vol. 1, Table 9.29)
' -1

void fraction = 0.37
¢, = concentration of radon in voids_ |
C, = ECt

v .

v. = void fraction = 0.37 . . ;,g" ' .-

€, = activity of radium-226 in tailings per unit volume

(2.8 x 1071 Ci/g x 1.6 g/en’ = 4.48 x 10710 Ci/en®)



6: ESTIMATE OF RADON-222 RELEASES DURING INTERVAL BETWEEN END OF
MILLING ANO COMPLETION OF STABILIZATION OF TAILINGS AREA

“The re}ease of radon-222 per AFR from the tailings area for the interval

. between the end of m1111ng and completion of stabiiizatiqn wes calculated
assuming a five-year period to dry eut the'tai]ihgs'and complete the
stebilizetion. ‘The release rate of radon-222 for this period was |
estimated to be 350 curies per AFR. Table II showé'the details of
these calculations. These calculations were made assuming that the
pondxand wet beathes dry out linearly over the five year period and
using the same release rates (curies per‘acre-year) as were used for

" calculation of release rates during active milling.

7. - ESTIMATES OF RADON—ZZZIRELEASES FROM srAélLiZED TAILINGS AREAS
' : The staff of the Division of Fuel Cycle'and Material Safety has
| | recently developed a serie; of performanee objectives for an acceptable
teiiings management program»for use in urahiem mill licensing
| actidns(4). To meet these performance objectives, all NRC 11censed
uranium mills (1nc1ud1ng license renewa] actions) are requ1red to
develop'a_ta111ngs stabilization and rec]amat1qn program wh1ch_w111
- reduce the.radon-ZZZ release rate (flux) froﬁ the tailings area to’about"
twice the‘re]ease'rete from natural soils in the surrounding ehvirons.**

b

= _ lﬁe N C staff is work1ng closely w1th the Agreement States in order to
have similar performance objectives 1ncorporated into the States' 11cens1ng
actions for uranium m1lls.




The'reTéase’rate of radon-222 from uranium mi1l tai]ﬁngs areasfs;abi1ized

. to meet these. performance objectives is estimated to’ be' less than one

~ curie per year per AFR. This value was calculated as'fd]]bws:“

The radon-222 fTux from the ‘tailings area is comprised of two components
the flux from natura] 50115 (cover mater1a]s) and the fTux from the
tailings. Therefore, to meet the performance obJect1ve that the radon 222

flux from the ta111ngs disposal area should not exceed about tw1ce

.ethe flux from natural soi]é in the area, the radon-222 flux from the

tailings themselves should not exceed a value about equal to the flux

from the natural soils (i.e., background flux).

Ca1cu1a£ion of Batkground»Radon-222’F1ux .

| Jg =dJ, Cg x 4.05 x 10° gg_; X 3.15 x 107 sec
- ~ acre year

-

where:

| Jb = background radon flux in curies/acre-year

3y = radon flux in Ci/m2-sec per pCi/g of radium-226
 in soi1‘='1_x 10712 (1.0 pCi/mz-sec)
' €_ = radium-226 concentration in soil = 2.5_pCi/gv

.  Jh = 0.32 curies/acre-year
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Ihis calculation is'baéed on.a radium-ZZS‘soi] concentration qf
2,5 pCi/g which is a vélué at the upber fange of concentrétions of
radium-226 measured ih‘ﬁatural soils in the'western States(s); The
radon flux value of 1.0 pCi/mZ;sec per pCi/g}pf radium-226 in soil
was calculated using“an effectfve'diffusidn'§Oefficieht (De/v) of
;5;4 X jq‘g cmz/sec which ié a value applicable to sandy sofTs

(ORNL-TM-4903, Vol 1, Table 9.29).

* Curies per AFR per year = 2.9 acres x 0.32 curies = 0.93
Ires “AFR acre-year

~ Although the}tai1ings disposal area will be designed for-a rad§n—222

,rglgasg rate not to exceed about 1 curie per year per AFR, the

o gstimgted radon-222 release rate from the tailings has been expnesséq-:

as a range from 1 - 10 curies per year per AFR to take into account
uncertainty about thg.intggrity of the stabilized tailings areas

- ‘over long periods of time.

Si$ih9 and enginégfihg design features reqﬁireq to assgre Tong-term
stability gre_intgrpofated into final stabi1ization design. There
-are nuherous specific methads for stabilizing the m511 tailings. -
ggg.gttractive alternative presently being evaluated is placing the
tailings below grade in mined out areas to provide maximum aséuraﬂse

of long-term stability.

To reduce tﬁé radon release rate to the level specified in the

- staff's performance abjectives will require between 6 and 20 feet
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of cover material over the tailings.. The amount of cover required

will depend upon the specific characteristics of the soil with respect

to the rate of diffusion of radon-222 through the material.. weabe]ieve

'.suth'a'stabilized pile will maintain its integrity over an extended
period of time Tike at least several hundreds of years and that any

- degradation, if it takes place, will be small and not catastrophic.

With respect to Dr. walter Jbrdan's'memorandum of September 21, 1977 .-

~‘to James R. Yore, Chairman of the Atomic Safety and L1cens1ng Board
concerning errors in the. radon-222 re]ease est1mates in Tab1e 5-3 of

-CFR 5 51. 20, I agree with Dr. ‘Jordan that Tab]e 5-3 does not:

represent all sources of radon»from uran1um_m1111ng activities.:

Furthermore, T agree with Or. Jordan that releases ofiradon-222'j'

- from tailings areas durihg time‘periods:fo11owing ceSSessation,ofv

active mil]ing operations should be included in estimates of radon-222

' reieases from uranium mi11ing operations. I have 1ncluded such

‘ peleases in the radon-222 release est1mates presented in this

affidav1t.

. ‘*-'Dr. Jordan'has'estimatedla radoh-ZZZ release rate of 71 curies per

year per AFR for a tailings area stab111zed with 2 feet of earth

' cover; I wou]d agree with this est1mate for the conditions spec1f1ed

The 2 feet of earth cover would result in about a 25 percent reduction
1n the radon flux from the bare ta111ngs. I have estimated the

radon-222 re]ease rate from stabillzed ta111ngs areas based on: the
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«the staff S new performance objectives for ta111ngs management

fThese performance ob3ect1ves requ1re a reduction of the raden flux

E§:sgggested by Dr. Jordan, I have'presented.the radon-222 reiease o

rates from*stabi1izedata11ings areas in curies per year per AFR.

In order to provide additional'perspective, I have also estimated

the release rate of radon-222 which would occur from a tailings area

if all of its cover material were removed as a result of erosion

~_processes over some long.period of time such as a thousand years.

This comp1ete-erosion of cover material (a11 other factors.remaining“

B the same) wou]d resu1t 1n a re]ease rate of about 110 curies: per

. year per AFR This is a. factor of about 10 - 100 greater ‘than the.

10,

3 est1mates I have presented for the covered ta111ngs areas.

The Commission is naw in process of preparing a generic environmental

impact. Statement on uraniom milling. The information developed

dur1ng preparat1on of this statement and research program assoc1ated

with that effort should provide a ‘much 1mproved data base for making

f‘ futune.estjmates.of radon-222 release.

.xSuhscrlbed and swom o before

- 7 ‘ }

Paul g4 Magno 7 f'

" My.comaission. expires July, 1, 198,
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ThBLE T -

- MiA: Iypes b L (I\cres)z2 . cont 1but;1'on,
I.ocation (‘a) - Pond:.and; to; composdte: ( c)
Type Mil} Wet; Beach: Drnyeaché : TailingSrArea

'-J"-wlom:i‘hg,i:Sxez R T T 01425,

Wyoming:=Al: 9¥ w0015

 New: MEx§1;CO;eSfX%; R - 8o | 48: o : 0,'; 425¢

New Mexico-ATK, 502 & - 0.005

'7*cpmgogﬂxegT@ﬁﬂngngreé;

Contndbution;

Net Beach Dry Beach Totel Lo

61.6: 5.k 66 7,.?-.‘
6. 8% | z:.%.a,.:;, 9. 6
3400 20:4 544

SRS S
06, 3% MO

Footnotes::

(a) Sx.= solvent: extraction mi17;, ATk: = a]kaline Teach- i1

life. Tai¥ings: aveas: contadn: T 335107 MT"ofetailings

(b). Data: firom: ORNL TM-4902 (Table: 4.13)... Areas: are; representative of conditions: near- end of mill

(c): Based on. assumption of” 85% of/ production from- solvent: extraction mil1l¥s: and 15% from: alkaline mﬂ]s
(GESMO, page: IV F 25): and: assuming; 50%: U: 08 production. in. New Mexico and: 50% in Wyoming



| TABLE 1 ,]_:

CALCULATION OF RADON- 222 RELEASES DURING INTERIM PERIOD |
-_FOLLONING CESSATION OF MILLING AND PRIOR TO STABILIZATION .

'[Model Tai11hg"AEea“-

L __Acres/AFRID) - ‘. Curies reIeased per AFR.
Time after (a)' ' Pond and - R Pond-and = ,
Mi]]ing‘Ends ‘ . wet Beach Dry Beach B - Wet Beach < Dgx Beach o
01 e 092 ;0 N S350
1.2 : 1.52 1.25 . - 1.57- . 51.6
2.3 : - 1.08 .79 . 1LI2 - 68.4 -
3-4 - 3 S - .0.65 2,22 - 0.67 . 84.8
| 4-3 N 022 2.6 . 023 101.2 .
~ TOTAL FOR PERIOD ‘;[ch;k“ S B0 3
: , : w

’.a) Based on assumpt1on that a f1ve-year 1nterva1 w111 take

- place between end of active’ m1111ng and comp]et1on of stab111-tﬁ}'wﬁ; |
_"fzat1on of ta111ngs area. C : R

“ (b): Average area for the t1me 1nterva1 and based on the assympt1on that

'the ponds dry out 11near1y w1th t1me over a S-year per1od



‘Paui J,»Maggo

.Proféssjona]AgualificapiOns

1 have been emp1oyed as a health phys1c1st by. the NucYear Regu]atory

Commission since 1975. I am presently ass1gned to the Division of Fuel
Cycle and Material Safety where [ am involved in the assessment of the
radlolog1ca1 impact of uranium milling operat1ons

I received a B.S. degree 1n chemistry from Boston Co11ege in 1952 and
have over 24 years professional experience in the nuclear field. Prior
to joining the Commission, I was involved in the assessment and monitoring
of environméntal rad1oact1v1ty serv1ng in various capac1t1es with the
U.S. Public Health Service and the Env1ronmenta1 Protection Agency.:

From 1968-1973, I served as Chief of the Field Operatians Branch at

the Northeastern Rad1o]ogwca1 Health Laboratory. - From 1952-1958, I

~ was emnployed at the AEC's Raw Materials Deve]opment Laboratory in
ixnchester Massachusetts where T worked on metal]urg1ca1 extraction
processes fqr the recovery of uranium, From 1958-1959, I was associated
\with the Rad1ochem1ca1 ‘Analysis Group at Brookhaven Nat1ona1 Laboratory.
I then served as a staff health phys1cist at the Massachusetts Instxtute
of Techho]Ogy from 1959- 1962. 1 have pub11shed over 30 technical papers
and rep0rts in the field of env1ronmenta1 rad1oact1v1ty :

I am a member of the Health Phys1cs Society, the American Chem1ca1
Soc1ety and have served on AS*M Committee D 19. 04 and ANST Comm1ttee
-46. , , .



“April 28, 1978

Dr. A. D1xon’Céll1hén
Days”Inn, Buford Highway
2461 01d Stone MtT-Road

Chamb]ee Georg1a 3034 ;

John F. Wolf, Esq., Chairmani
3409 Shepherd Street = -
Chevy Chase, Maryland 20015

Dr. Richard F. Cole

Atomic Safety and L1censing Board
U.S. Nuclear Regulatory Commfssion .
Washington, D. C. 20555

- In the Matter of
Carolina Power and Light Company
: (H. B. Robinson, Unit No. 2) - ‘
. Docket No. 50-261, 50-261 (OL Modification)

Gentlemen:

Bécadse of an additiona] unanticipated delay in the completion of the

" Staff's review of the. praposed license amendment in the captioned

proceeding, the Staff will not be able to make its Safety BEvaluation
available to the Board and to the parties until some time around May 15,
1978. Accordingly, the Staff's proposed findings in these consolidated

. proceedings with regard to the proposed amendment to the Robinson

operating license will be forwarded to the Board and to the parties

with the Safety Evaluation, and thus will not be incorporated in the
Staff's proposed findings with respect to the Robinson Append1x D, 10 CFR
Part SOC}proceedings. R ,

' Sincere]y,‘
S Dist- :
NRC Central
T R LPDR
David A. Kubichek Shapar
Counsel for NRC Staff Engelhardt
- : SN Grossman
S eCt George F. Trowbridge, Esq. Scinto
Richard Jones, Esq., ' " Reis
" Atomic Safety and Licensing Board Panel . Chron(2)
Atomic Safety and Licensing Appeal Board FF(2)
Docketing and,Service;Section' HSmith
o : o . Kubichek
o o - Bajwa
OFFICE > OELD% OELD M S
. Kubichek/dmr]- Reis? ]I o
SURNAME 4/..28./78 .................... 4/28/78 ,. -------
DATE > ..

NRC FORM 318 (9-76) NRCM 0240

* ur s, GOVERNMENT PRINTING OFFICE: 1976 — 626.624



PART 51 ¢ LIC‘ING AND REGULATORY POLICY.D PROCEDURES™

¥

r TABLE S-83.—Summary of environmental considerations for uranium fuel cycle'
[Normalized to model LW R annua! fuel requirement (W ASH-1248) or teference reactor year NURE 3-0118))

MT)

Water (millions of gallons):
Discharged to air
Discharged to water bodies.

Natural resorrece use Total Maximnm effect per annual fuel requirement or refarence
reactor year of model 1,000 MWe LWR
Land (acres):
Temporarily cormmitted 2. 94
Undisturbed area. 73
Disturbed area.. .. 2 Bquivalent to 110 MWe coal-fired powerplant.
Permanently committe - 7.1 -
Overburden moved (millions of 238

Equivalent to 95 MWe coal-fired powearplant

=32 pet of model 1,000 MWe LW R with cooling tower:

Discharged to ground.......c....
Totsl... <4 pet of model 1,000 MWe LW R with once-through cooling.
Fosgil fuel: R
Electrical energy (thousands of 321 <5 pet of modal 1,000 MWe LWR outpat:
megawatt hours). .
Equivalent coal (thousands 17 Equivalent to the consumption of 8 45 MWe coal-fired
of MT). werplant.
Nsatura! gas (millions of sef)...... 124 <0.3 pet of model 1,000 3We energy output.
Efiuenis—~chemical (MT):
Gases (including entrainment): ? .
o PP .. 4,400 . ,
1,190 Equivalent to emissions from 45 MWe cosi-fired plant for
14 a year. ’
29.8
1,154
&7 Principally from UF production, enrichment, and reproc-
essing. Concentration within range of state standards—
. below level that has effects on human health.
014 .
9.9 From enrichmeant, fuel {abrication, and reprocessing steps.
25.8 Components that censtitute 8 potential for adverse
12.9 environmental effect are present in dilute concentrations
5.4 and receive additional dilution by receiving bodies of
8.5 water to levels beiow permissible standards. The coo-
12,1 stiruents that require dilutlon and the flow of dilution
10.0 water are: ’ .
.4 NH—600 {tYs.
) NO201t¥s.
(=3 Fluoride—i0 ft¥/s. )
ﬁ 240 From mills oaly—no significant efuents to environment.
- sands of MT). - .
JidS . ooeeceecnamcnnamanaan $1, 000 Principally {rom mills—no significant effiuents to en-
E vironment,
£ Muents—radfological (curies): .
a Gases (including entrainment): ¢ : . - .
g Rn-22 74.5 Principelly from milling operations and excludes contri-
- buticos from mining.
Ra-226.. .02
Th-230. .02
Uranium 034
Tridum 18.1
C-14. %
-85 400
Ruo-108 .14 Principally from fuel reprocessing plants.
I-129. 1.3
1131 83
Fission pl 203
uranics.
Liguids:* .
Uranium and daughters..._.. 2.1 Principally tom milling—included in tailings liquor and
returued to ground =no etfuents; therefors, no effect on
snvironment.
. 0034 From UF4 production.
0015 - .
Lol From [uel fabrication plants—concentration 10 pet of 10
CF R 20 for total processing 26 annual fuel requirements
for model LWR. -
Fission and activation prod- 5. 0104
ucts. .
Solids (buried on site):
QOther than high level 11, 300 9,100 Ci comes froin low-level reactor wastes and 1,500 Ci
(shallow). comes from reactor decontamination and decommis-
. sioning—buried ot land burial facilities. 600 Ci comes
from mills—included in tailings returned to ground ~80 Cl
comes {rom conversion and spent fuel storge. No sig-
. ) nificant efffuent to the environment.
TRU and HLAW (deep)_._.._ 1.1X10"  Buried at Federal repository.
EfMuents—thermal (billicns of Brit- 3,462 <4 pet ol model 1,000 MWe LWR.
ist thermal units).
Transportation (person-rern): Ez- 25
posure of workers and general
publie. :
Occupational exposure (person-rem). 2.8 From reprocessing and waste management.

! Data supgoning this table are given in the * Environmental Survey ol-the Uranium Fuel Cycle,” WASH-1248,
April 1974: the “Environmental Survey of the Reprocessing and Waste Management Portions of the LWR Fusl
Cycle,” NUREG-0118 (Supp. 1 t0 WASH-1248); and the * iscussion of Comments Regarding the Environmental
Survey of the Reprocessing and Waste Management Portions of the LWR Fuel Cycle.” NUREG-0216 (Supp. 2 to
WASH-1248). The contributions from repr ing, waste man and transportation ol wastes are maximized
for either of the 2 fuel cycies (uranium only and no recycle). The contribution from transportation exciudes trans-
portation of cold _fuel to 8 reaclot and of irradiated (ue! and radioactive wastes {rom a reactor which are considered in
table S—t of sec. 31.20(z). The contributions from the other steps of the fuel cycle are given in columns A-E of table
8-3A nf WASH-1248,

* The contributions to temporarily committed 'and from reprocessing are not prorated over 30 years, since the
compiete temporary impact acerues regardless of whether the plant services 1 reactor for 1 yr or 57 reactors for 30 yr.

3 Estimated efluents based upon combustion of equivalent coal {or power generation. :

1.2 pet from naiural gas use and process.
*Amended 42 FR 18387.

51-3a
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* Ligseous efmuents irom

wasie management contrioute about

U person-rem (1otat body) Lo oMfsite U5, Population

ber annual fuel reqnirement or relerence reactor yesr for the araniun: only recycle option. This contribution for the

no recyele option is 170 person-rem. For comparisen, all radiclegical gaseous effiuyen
person-rem (total body) to offsite U.S, S :

contribute about 370
reactor year. This dose is <0.002 pet
processing contributes about 330 person-rem (total
Person-rem is an expression for
of a population group of 1,000
dose of 0.5 rem

mission’s final environmental statement on use of

42 FR 13803

of a total of about 810 person

: mixed-oxide fgel in LW R’s
release of about 4800 Ci of Rn-222 when contributions from e e
mining contributes about 500 person-rem (tota] body) and that milling contributes about 100
L fgnid anout 810 pers: ~remf-(tota.l body) to offsite U.8,
ogical efiluents from reprocessing and waste management activili

1.4X10-¢ person-rem (total body) to offsite U.S, gopulation Gl fuel oot

| 18 from {uel cycle operations
population per annual fuel requiremient or reference

of the average gg&u;‘n}fb{xﬁkgroulnd!radiation dose to this population. Fuel re-
0 X L y) of the total of 370 person-rema to ofisite U.3, 1
the sunimation of whole body doses to individ%a!s in > Thus, if sagmemaon:
550 o -o0o peog.ouwe;e tol receive a dose of 0.001 rem (1 millirem),
: 0 Jgaiirem) each, the total person-rem dose in each case weuld 'SOn- w0t
offsite U.8, population due to average natural backeround radiation P rseon-rem. The dose ig e

a group. Thus, if each inember
or if 2 people were to receive a

is about 2167 person-rem per year. The Com-

o v (N URE (:-0002) indicates a maximum

minng are included. NU RE G-0002 also indicates that
? person-rem (total body)

population per annual fuel reqtlirement.

ities in the fuel cycle contribute

per annual fuel requirement or reference reactor year.

For comparison all radiological liquid eMuents from {uel cycle operations ¢ontribute about 100 person-rem {total

body) to
average natural background

construction and operation with environ-
mental quality standards and require-
ments which have been imposed by Fed-
eral, State, regional, and local agencies
having responsibility for environmental
protection, including applicable zoning
¢ 2nd land-use regulations and water pol-
w lution limitations or requirements pro-
2 mulgated or imposed pursuant to the

Federal Water Pollution Control Act. The

environmental impact of the facility will

be considered in the cost-benefit analysis

26279

February 24, 1978

offsite U.8S. population per annual fuel requirement
radxation dose to this population.

or reference reactor year. This dose is <N.00C5 pet of the

with respect to matters covered by such

standards and requirements irrespective

of whether a certification or license from
9 the appropriate authority has been ob-
tained, including any certification ob-
tained pursuant to section 401 of the
Federal Water Pollution Control Act.
While satisfaction of Commission stand-
ards.and criteria pertaining to radiologi-
cal effects will be necessary. to meet the
licensing requirements of the Atomic
Energy Act, the cost-benefit analysis will,

33 FR 2627
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for the purposes of NEPA, consider the
radiological effects of the facility and
alternatives..

(d) In cetermining the contents of an - N
environmental impact statement, the :
Commission shall'be guided by the Coun-
cil on Environmental Quality Guidelines
on Preparation of Environmental Impact
Statements, 40 CFR 1500.8.

(e) Other considerations. A draft en-
vironmental impact statement prepared
in connection with the issuance of an op-
erating license will cover only matters
which differ from, or which reflect new
information in addition to, those matters
discussed in the final environmental im-
pact statement prepared in connection
with the issuance of the construction
permit. The draft statement may in-
corporate by reference any information
contained in that final environmental
statement. With respect to the operation
of nuclear reactors, unless otherwise de-
termined by the Commission, the draft

‘statement will be prepared only in con-
nection with the first licensing action
that authorizes full power operation of
the facility. .

(f) The draft environmental impact
statement normally will include a pre-
liminary conclusion by the Director of Nuclear )
Reactor Regulation or Director of Nuclear Ma-
terial Safety and Safeguards or their designee,
as appropriate, on the basis
of the information and analysis described
in paragraphs (a)-(e), as to whether,
after weighing the costs and benefits of
the proposed action and considering
available alternatives, the action called
for Is issuance of the proposed permit or
license with or without- conditions, or
denial of the permit or license. In ap-
propriate circumstances the Director of Nuclear
Reactor Regulation or Director of Nuclear Ma-
terial Safety and Safeguards or their designee,
as appropriate, may, in lieu
of such preliminary conclusion, indicate
in the draft statement that two or more
alternatives are under consideration.

(g) The draft environmental impact
statement will also contain a summary
sheet prepared in accordance with Ap-

pendix I, 40 CFR Part 1500.

P §51.24 Distribution of draft environmen-
tal impact statement; news releases.

Draft environmental impact state-
ments will be distributed as follows:

(a) Five (5) copies of the draft envi-
ronmental impact statement, the Ap-
plicant’s Environmental Report, and
any comments received on the state-
ment or report will be provided to the
Environmental Protection Agency.

(b) One (1) copy of the draft environ-
mental impact statement will be pro-
vided to the license or permit applicant:

. (¢) Copies of the draft statement and
the applicant’s environmental report will
2 be provided to: :
@ ~ (1) Those Federal agencies that have
™ special expertise or jurisdiction by law
& with respect to any environmental im-
o pacts involved and which are authorized
D to develop and enforce relevant environ-
mental standards;
- {2) [Deleted 43’ FR 7209.)]

)

39 FR 26279

A\/4

43 FR 7209

(3) The appropriate State and local
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ronmental impact values for a “modei”
Hght-water reactor. The impact values
contained in the Summary Table repre-
sent the application of that methodology
to 84 reactors either under construction
or In operation at 53 different sites. Im-
pact values were derived for each indi-
vidual reactor and values encompassing
90 percent of the 84 reactors studled
were then calculated for insertion into
the Rule. In view of the fact that the
Stafl intends to issue a Supplement to
the Survey showing how these values
were derived, the Commission belleves
that this matter has been resolved.

Plnally, the Board mentioned three
matters raised by comments of the par-
ticlpants which the Staff contended were
beyond the scope of the proceeding.
These were: (1) regulatory standards for
packaging covered by other Commission
regulations; (i) methods of transporta-
tlon, types of fuel, and materials not
covered by the Survey; and (il) trans-
portation from other than a singie nu-
clear power reactor (i.e.. transportation
from 1000 reactors as opposed to a single
“model” reactor). While these matters
may be of interest, the Commission
agrees with the Stafl's position that
they are beyond the scope of this pro-
ceeding.

The purpose of this proceeding was -

not to consider the adequacy or inade-
quacy of the Commission’s regulations
governing packaging of nuclear mate-
rial and wastes found in 10 CFR Part 71,
but rather, in part, was to assess the
environmental impact of transportation
of fuel and waste packaged in accord-
ance with those regulations. Likewise,
the purpose of this proceeding was not

to assess or speculate as to the environ-

mental impact of differing modes of
transportation or differing types of fuel,
but rather was to assess the environ-
mental impact associated with currently
used methods of transportation of fuel
and waste. As to fransportation from
1000 reactors as opposed to & single
“model” reactor, the purpose of this
proceeding was to develop environmen-
tal impact values for transportation of
fuel and waste that could be factored
into cost-benefit analyses for individual
reactors, not to assess the cumulative
environmental tmpact of transportation
of fuel and wastes for all-reactors con-
templated to be In operation at some
future date. o

On the basis of the foregoing, the
record of the rulémaking hearing, con-
sideration of the comments received,
and other factors involved, the Commis-
slon has adopted the amendmert set
forth below. The amendment Is in sub-

stance essentially the same as the.

amendment proposed in the notice of
proposed rulemaking published Febru-
ary 5, 1973 (38 FR 3334) except for the
addition of a scope deflnition, and
changes In certain values to reflect EPA
comments and clarifylng and editorial
changes.to make it conform with the
format of 10 CFR Part 51,

Pursuant to the Atomic Energy ‘Act

of 1954, as amended, and sections 552
and 553 of title 5 of the United States
Code, the following amendment to 10

»

‘.

. : PART 51 0 STATEMENTS OF CONSIDERATION

CFR Part 51 Is pubilshed as a document
subject to codification. ) .

40 FR 2978
Published 1/17/75
Effective 1/17/75

PART 51—LICENSING AND REGULATORY
POLICY AND PRCCEDURES FOR ENVI-
RONMENTAL PROTECTION :

Environmental Effects of Transportation of
* Radioactive Materials to and From Nu-
clear Pawer Plants; Correction

" In FR Doe. 75-125, appearing at page
1005, in the issue for Monday, January 6,
1975, the following corrections are made.

40 FR 8774
Published 3/3/75
Effective 3/3/75

Energy Reorganization Act; Revisions to Chap-
ter 1 10 Reflect Organizational and Procedur-
al Changes

See Part 2 Statements of ConsideratiQn.

40 FR 31953
Published 7/28/75
Effective 7/28/75

. . P>
PART 51—LICENSING AND REGULATORY >

POLICY AND PROCEDURES FOR ENVI-
RONMENTAL PROTECTION

Amendments of Table S-3 and Summary
Table 5-4

Table S-3—Summary of environmen-
tal considerations for uraniumifuel cycle,
of 10 CFR Part 51 contains & typographi-
cal error which was carried over from
the original Table $S-3 in the “Environ-
mental Survey of the Uranium Fuel
Cycle.” The amendments set forth below
correct the words now reading “Thermal
(billfons) ” ‘in the first_column of Table

S-3 to réad “Effuents—THermal (billions’

of Btw) :”. |

The Commission’s Office of Standards
Development has prepared “NUREG-T5/
038, Environmental Survey of Transpor-
tation of Radioactive Materials to and
from Nuclear Power Plants Supplement
I" dated April 1975 which presents the
data and identifies the methods used in
deriving the values in Summary Table
S—4—Environmental Impact of Trans-
portation of Puel and Waste to and from
One Light-Water-Cooled Nuclear Power

Reactor. The amendments of 10 CFR -

Part 51 set forth below amend {ootnote
1 of Summary Table S-4 to reflect the
avallability of “NUREG-75/038" which
may be obtained from the National Tech-
nical Informsation Service, Springfield,
Virginia 22161. A copy of “NUREG-75/
038" is available for inspectlon and copy-

ing at the Commission’s Public Document -

" Room at 1717 H Street, N.W., Washing-

51-8C-5

wn, T.C.

The amendments also correct the line
in the body of Summary Table S—4 bex
ginning with “Transportation workers”
to show’ that the range 8t doses is 0.51 to
300 millirem rather than. 0.0 to 300
miliirem.

Because these amendments relate
solely to corrections and minor matters,
the Commission has found that good
cause exists for omitting notice of pro-

-posed rule making, and public procedure

thereon, s unnecessary, and for making
the amendments effective on July 28,
1975.

Pursuant to the Atomic Energy Act of
1954, as amended, the Energy Reorgani-
zation Act of 1974, and sections 552 and
553 of Title 5 of the United States Code,
the following amendments to Title 10,
Chapter I, Code of Federal Regulations,
Part 51, are published as a document
subject to codification.

41 FR 15832
Published 4/15/76
Etfactive 5/17/76

Construction Permit or Operating License;
Initial Treatment of Application

See Part 50 Statements of Consideration,

.

42 FR 13803
Published 3/14/77
Effective 3/14/77

PART 51—LICENSING AND REGULATORY
POLICY AND PROCEDURES FOR EN-
" VIRONMENTAL PROTECTION

. Uranium Fuel Cycle Impacts From Spent

_ Fuel Reprocessing and Radioactive
Waste Management :

AGENCY: Nuclear Regulatory Com-
mission
ACTION: Effective interim rule.

SUMMARY: The Commission has previ-
ously identified environmental impact
values for the uranium fuel cycle which
are to be included in environmental re-
ports and environmental impact state-
ments for individual light water nuclear
power reactors. This rule amends the
prior regulations so-as to incorporate re-
vised . values, based on a new study of
the available information, for the nu-
clear waste management and nuclear
fuel reprocessing portions of the [uel
cycle.

EFFECTIVE DATE: March 14, 1977.

FOR FURTHER INFORMATION CON-
TACT:

Willlam P. Bishop, Chief, Waste Man-
agement Program, Division of Fuel
Cycle and Material Safety, Office of
Nuclear Material Safety and Safe-
guards, Nuclear Regulatory Commis-
sion, Washington, D.C. 20555 (301-427-
4240) o

March 18, 1977



PART 51 ¢ STATEMENTS OF CONSIDERATION

" SUPPLEMENTARY INFORMATION:

On October 18, 1976, the Nuclear Regu-

latory Commission (hereafter Commis-
sion or NRC) gave notice in the FEDERAL
REGISTER (41 FR 45849) that it contem-
plated promulgating an interim rule
which would revise Table S-3 of 10 CFR
Part 51 to include new specific impact
values derived in light of its “Environ-
mental Survey of the Reprocessing and
Waste Management Portions of the LWR
Puel Cycle” NUREG-0116 (Supplement 1

to WASH-1248) (hereinafter referred to .

as “Supplement”). Interested persons
were invited to submit written comments
on the Supplement and proposed interim
rule by December 2, 1976, copies of which
are available for public inspection at the
Comunission’s Public Document Room at
20335. After careful consideration of the
1717 H Street, N.W., Washington, D.C.
comments received and within the con-
text of the following discussion, the Com-
mission has adopted the values set forth
in the interim rule which will remain ef-
fective for eighteen months unless good
_cause is shown to extend the period of
effectiveness.

BACKGROUND

Pursuant to .the National Environ-
mental Policy ‘Act of 1963 (NEPA), an
environmental impact statement must be
prepared by the Commission in connec-
tion with issuance of a construction per-
mit or operating license for each light
water nuclear power reactor. These
statements should contain a detailed
evaluation of the environmental impacts
of construction and operation of the
plant and a discussion of reasonable al-
ternatives, as well as an overall assess-
ment of the costs and-benefits of the li-
censing action.

In November 1972, a document en-
titled “Environmental Survey of the Nu-
clear Fuel Cycle” (hereinafter referred
to as “Survey”) was published by the
Directorate of Licensing of the Atomic
Energy Commission (AEC). Comments
on the Survey were solicited, and an in-
formal rulemaking hearing was held on
February 1 and 2, 1973. The purpose of
the hearing was to consider possible
amendments to Appendix D of 10 CFR
Part 50 which would, by rule, specify the
environmental effects of the uranium
fuel cycle to be factored into the assess-
ment of costs and benefits in environ-
mental impact statements for individual
light water nuclear .power reactors
(LWR’s)., Written comments were re-
ceived in response to the FEpERAL REGIS-
TER notice, and recommendations for im-
provement were offéered during the hear-
ings. After consideration of the written
comments and. the hearing record, the
AFEC promulgated the final fuel cycle
rule (the so-called Table S-3) on April
22, 1974 (39 FR 14188). It was .intended
that, with the inclusion of environmen-
tal impacts from Table $-3, the environ-
mental impact statements for individual
LWR’s would set forth a full and candid
assessment of costs and benefits consist-
ent with the legal requirements and
spirit of NEPA. The AEC indicated in its
decision that the rule and Survey would
be reexamined from time to time to ac-
commodate new information. The same

March 18, 1977

Table S-3 was included in 10 CFR Part
31.

On January 19, 1975, the Atomic
Energy Commission was abolished and
its licensing and regulatory responsibili-
ties transferred to the Nuclear Regula-
tory Commission. On July 21, 19786, the

_United States Court of Appeals for the

District of Columbia Circuit decided Nat- |

ural Resources Defense Council v. NRC}
a case involving judicial review of the
fuel-cycle rule, and Aeschliman v. NRC/
a related case involving the exclusion of
fuel cycle issues from an individual power
reactor licensing proceeding. The court
approved the -overall approach and
methodology of the fuel cycle rule and
found that, regarding most phases of
the fuel cycle, the underlying Environ-
“thental Survey represented an adequate
.job of describing the impacts involved.
iHowever, the court found that the rule
iwas inadequately supported by the rec-
lord insofar as it treated two particular
iaspects of the fuel cycle—the impacts

‘from reprocessing of spent fuel and the _

impacts from radiocactive waste man-
jagement. .

“—In response to the court decision,
the Commission issued a General State-
ment of Policy (41 FR 34707, August
16, -1976) announcing its. intention to
reopen the rulmaking proceeding on
the environmental effects of the
fuel cycle to supplement the exist-
ing -record on waste management
and reprocessing impacts to determine
whether the rule should be amended and,
if so, in what respect.' The Commission
thus indicated its intent to handle the
‘question of the environmental impacts
of waste management and reprocessing
genericaily rather - than in individual
licensing proceedings, a -decislon sup-
ported by language of the court in the
Vermont Yankee case.' The Commission
directed the Staff to prepare on an ex-
pedited basis s well-documented supple-
ment (NUREG-0116) to the Survey
(WASH-1248) to establish a basis for
identifying environmental impacts asso-
ciated with fuel reprocessing and waste
management activities that are atiribut-
able to the lcensing of a model light-
water reactor. }

The revised survey was completed in
October, 1976, and the Commission
issued the October 18, 1976 notice regard-
ing -the proposed interim rule. The com-
ments received in.response to that notice

and the Commission’s responses to those -

1___. F.2d .... (D.C. Cir. 1876), 8 ERC
1149, cert. granted 3:b nom., Vermont
Yankee Nuclear Power Corp. v. Natural Re-
sources Defense. Council, 45 U.S.L.W. 3570
(U.S. Peb. 22, 1877) (No. 76-419). No action
has as.yet been taken by the Supreme Court
on a related petition for certiorari filed in
Baltimore Gas and Electric. Co. v. Natural
Resources Defense Council, No. 76-458.

2____P. 2d .... (D.C. Cir. 1976}, 9 ERC
1289, cert granted, 45 U.S.L.W. 3570 (U.S.
Feb. 22, 1977) (No. 76-528). ’

3 Note 1, suprs, at 1159.

+The Court of Appeals stayed its mandate
in the proceedings which gave rise to the
General Statement of Policy, and the Su-
preme Court’s grant of certiorarl has the
legal effect of continuing the stay of mandate
in effect. R

s Note 1, supra, n. 17, at 1154-1155.
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comments comprise NUREG-0216, Sup-~
plement 2 to WASH-1248 (hereinafter

© “Supplement 2.

The Commission indicated in that
notice that the values proposed therein
were to be considered as a proposed in-
terim substitute for the values originally
set forth in Table S-3A of WASH-1248.
After receipt and analysis of comments
received, & final interim rule was to be
promulagated for use in LWR licensing.
The Interim rule was to be made perma-
nent only after a public hearing had
been held to further facilitate effective
public participation. Under a Supple-
mental Statement of Policy published in
the Peperar REGISTER on Novem-
ber I1, 1976 (41 FR 49898) lcensing of
individual LWR’s was resumed on a con-
ditional basis pending promulgation of
the final interim rule provided that the
old values for reprocessing and waste
management contained in Table 8-3A
were compared with the values in the
proposed interim rule to determine if ap-
plication of the new values would tilt the
cost/benefit balance in individual cases.
All values In the table except those relat-
ing to waste management and reprocess-
ing were to remain the same.

The Commilssion has decided to pattern
the final interim rule after the original
Table S-3. Supplements 1 and 2 provide
detailed narrative explanation of the

new values in Table S-3 and give greater

illumination to the background and con-
text of the revised values. :

SCOPE AND PURPOSE OF SUPPLEMENTS AND
RuLe

At the outset the Commission wishes
to make clear that its purpose in pre-
paring Supplements 1 and 2 and the in-
terim rule was quite limited. The sole
purpose of preparation of Supplement 1
and the rule was to identify and quan-
tify environmental impacts attributable
to the reprocessing and waste manage-
ment portions of the LWR fuel cycle. The
environmental impacts so identified are
to be used only in the preparation of
environmental impact statements for in-
dividual light water reactors. Supple-
ment 1 and the rule have fulfilled this
purpose. It was not the purpose of this
proceeding to decidée which of the vari-
ous waste management alternatives
should or will be employed in practice,
or to develop site selection criteria or to
define parameters for licensing of any
of the Energy Research and Develop-
ment - Administration’s (ERDA) waste

‘management facilities, A separate and

comprehensive series of programs has
been undertaken to serve these broader
purposes. ERDA has several programs in

_progress including a program for the

preparation of a geheric environmental
impact statement on high-level waste
management, & program to evaluate ge-
ologic formations and specific sites for
repositories, programs in research and
development of waste solidification
methods and development of Interim
storage sites. NRC’s ongoing programs
include the preparation of regulations
for the licensing of ERDA waste man-
agement facilities and activities, the de-
velopment of performance criteria for
solidified high-level waste and the de-
velopment of site suitablity criteria for
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high-level waste repositories..

These pro s are described in
greater detall in Appendices B and C to
Suppiement 1 and other agency pro-
grams are described in Appendix ¥ to
Supplement 2. Supplement 1 itself and
the S-3 rule are only a very small part
of these ongolng activities.

In addition to these ongoing programns
the Commission has undertaken the
preparation of two generic environmental
impact statements on fuel cycle issues.
One, the Generic Environmental State-
ment on Mixed Oxide Fuels, “GESMO,”
is In the legislative hearing stage of a
rulemaking proceeding. Work has com-
menced on the other, the Ceneric En-
vironmental Impact Statement on Ura-
nium Milling, and a draft statement is
expected in mid-1978.

The Commission has used some of the
{nformation in the GESMO document,
NUREG-0002, in its preparation of Sup-
plement 1 and the interim rule in much
the same manner as it has used other
available literature.. While the Commis-
slon realizes that additional information
may be generated during the GESMO
proceeding, all of the information used
in the Supplement, including the rele-
vant Information from NUREG-0002,
will be re-examined during preparation
of the final fuel cycle rule and will be
subjected to close scrutiny during public
hearings on the final rule along with
other available information. To the ex-
tent that comments in this proceeding
have raised issues related to the material
in the GESMO document, the Commis-
sion has independently evaluated the
comments and taken them into account-
in this proceeding.

SUFFICIENCY OF INFORMATION AND
ASSESSMENT

In order to fulfill its purpose of iden-
tifying in a generic proceeding the en-
vironmental impacts attributable to the
reprocessing and waste management por-
tions of the LWR fuel cycle, the Com-
mission had to decide whether the in-

formation produced by Supplements 1.

and 2 provided a sufficient basis for pro-
ceeding with an interim rule. The Com-

mission addressed the question whether

the risks of proceeding on the basis of
information which may later be called
inte question in a final rulemaking pro-
ceeding outwelgh the costs which would
certainly flow from a hiatus in LWR U-
censing. See National Air Carrier Asso-
ciation v. CAB, 438 F. 2d 185, 191 (D.C.
Cir. 1970). The costs attributable to &
hiatus in licensing were explored by the
Commission’s Staff in a paper entitled
“Impacts of Adopting or Not Adopting
an Interim Rule Permitting Construc-
tion or Operation of Nuclear Power
Plants” which was clted by the Commis-
sion in its Supplemental Statement of
Policy (41 FR 498¢8) and placed in the
Public Document Room along with
NUREG-0116. The paper concluded that
the environmental and economic costs
attributable to a twelve-month delay in
the licensing of reactors were substantial.

A number of comnients on the Supple-
ment and the proposed interim rule also
dealt with the adequacy of this study.
These comments are dicussed in detail

in the document entitled “Response to
Comments on a Staf paper entitled ‘Im-

" pacts of Adopting or Not Adopting an In-

terlm Rule Permitiing Construction or
Operation of Nuclear Power Plants’”. In

. the Commission's view, the study was '
* adequate to fulfill its limited purpose of

highlizhting for the Commission and
others the costs of a hiatus in licensing
that would be caused by the failure to
promulgate an interim rule. Even if en-
vironmental costs of a delay in licensing
were excluded from consideration, the
economlic costs of a twelve-month delay
wowld be high. Thus, the costs which
would flow from a hiatus in licensing
were explored by the Commission and
the Commission has concluded that they
would be substantial. However, as was
noted above, costs alone could not deter-
mine the Commission’s resolution of the
question whether to proceed by interim
rule. Against these costs must be weighed
the risks of proceeding by interim rule
where the sufficlency of the information
supporting the rule might be later called
into question during the final rulemaking
proceeding on the permanent rule. Ac-
cordingly, the Commission critically ex-
amined the Supplement and, in light of
some comments questioning its adequacy
attempted to judge its quality.

The Supplement supporting the new
interim rule (NUREG-0116) was the
product of extensive effort by a Task
Force comprised of a number of highly
qualified individuals with years of ex-
perience In the fleld. Since a great deal
of work in the fleld had already been
completed when the Task Force began
its analysis, the Task Force was not re-
quired to start completely fresh in Iits
consideration of the issues. Supplement 1
is not merely an uncritical description of
the available lterature on the subject of
reprocessing -and waste management.
Rather, the Task Force carefully ex-
amined voluminous amounts of informa-
tion in the field, selected from those
sources the best possible information
available and then critically analyzed
the information and, where warranted,
rechecked calculations and performed
independent analysis. Purther, the Staff
performed a detailed analysis of the com-

ments received on the Supplement. The

responses to every substantive comment
received are contained in Supplement 2,
NUREG-0216. Supplements 1 and 2 gon-
tain a detailed analysis of the impaéts of
waste management and reprocessing and
provide a sufficlent informational basis
for the interim rule promulgated herein.

The Commission has observed that
there are gaps in the information needed
for detailed assessment of waste man-
agement and disposal technology. While
there is the need to obtain additional
data and to consider from time to time
any new findings that would have a bear-
ing upon the values set forth in Table
S-3, the lack of some relevant data in
certaln areas by no means excuses the
Commission from making an informed
and reasoned judement now regarding
the environmental impacts which may
flow from waste management and re-
processing activities.

The situation is analogous to the
Atomic Energy Cominission’s issuance of
Interim acceptance criteria for emer-
gency core cooling systems, as reviewed
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in Union of Concerned Scientists v.
AEC, 499 F. 2d 1062 (D.C. Cir. 1974). As
the AEC did in that instance, the Com-
mission recognizes that “analytical
methods capable of realistic prediction
of all phenomena known or suspected to
occur” in the course of waste manage-
ment and disposal are not available and
agrees that definitive experiments have
not been carried out. However, the Com-~
mission’s position, which is reflected in
the Task Force Report as revised, is the

‘same as the one that was given judicial

acceptance in Unlon of Concerned

Scientists: }

In the absence of such perfection, ade-
Guate assurance .ol safety canm be obtained .
from an appropriately conservative analysis
based on available experimental information.
In areas of incomplete knowledge, conserva-
tive assumptions or nrocedures must be ap-
piled. When further experimental informa-
tion or improved calculational techniques
become available, the conservatisms pres-
ently impesed will be reevaluated and a more
realistlc approach will be taken. 499 F. 2d
1069, at 1086.

It should be noted that the interim
rule does not deal with a safety question
as did the emergency core cooling system
but rather attempts to quantify the en-
vironmental impacts of reprocessing and
waste management. “[Clonservative
analysis based on available experimental
information” is even more appropriate in
such a case where the goal is not to
reach a conclusion whether a level of
safety has been- met, but rather to de-
velop values for use in environmental
cost benefit analyses.

The Task Force Report (NUREG-
0116) and the Comments and Responses

(NUREG-0216) contain and document
numerous conservatisms applied to the
analysis of environmental impacts from
waste management and reprocessing ac-
tivities. In those few cases where de-
tailed estimates could not be made, the
Task Force exercised its expert judgment
to reach a best estimate. Since a calcu-
lation could not be made, the conserva-
tism of these few judgments cannot
absolutely be-established. However, it is
the Commission’s view that the impacts
estimated on expert judgments are quite
small {n any case and that adequate
conservatism has been applied.

The Commission would be reluctant to
proceed if it believed the values in Table
S-3, and ‘the information from which
they are derived, were called into ques-
tion to any significant degree by sub-
stantial evidence, but this is not the case.
Union of Concerned Scientists, 499 F. 2d
at 1085. To some extent, as noted above,
the setting of values in Table S-3 in-
volved making “policy judgments where
no factual certainties exist or where
facts alone do not provide the answer.”
Industrial Union Department, AFL-CIO
v. Hodgson, 499 F. 2d 467, 476 (D.C. Cir.
1974). In such cases—especially where
the evidence is “difficult to come by, un-
certain, or conflicting because it is on
the frontiers of sclentific knowledge”—

© it is appropriate for the Commission to

proceed to apply its expertise; its con-
clusions must be rationally justified, not
based on hunches or wild guesses, but
conclusions may be drawn “from theo-
retical projections from imperfect data.
from probative preliminary data not yet

March 18, 1977
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certifiable as ‘fact’, and the like.” Ethyl
Corp. v. EPA, 541 F. 2d 1, 28 (D.C. Cir.
1976); see also Amoco Oil Co. v. EPA,
501 F. 2d 722 (D.C. Cir. 1974). The Com-
mission may, as to some extent it has
done here, make probabilistic assess-
ments that must suffice until data be-

comes “sufficiently quantifiable to yield:

to meaningful analysis.” Union of Con-
cerned Scientists, supra, 499 F. 2d at
1093. .

The Commission has also been mindful
of its obligation to identify the partie-
ular findings in the literature that it
deems significant, Portland Cement As-
sociation v, Ruckelshaus, 486 F. 2d 375,
400 (D.C. Cir. 1973), cert. denied 417
U.S. 921 (1974), and to examine the rea-
sons for mistakes in prior assessments
in order that its assessment may be com-
plete. In this regard, the Commission has
examined past experiences in the waste
management field. There, in several in-
stances, past scientific judgments were
shown to have been in error. However,
one cannot look at those mistakes with-
out recognizing that developments in
technology have since occurred which
make repetition of past mistakes less
likely. Past' experience has provided an
indication of the types of impacts that
are possible. Furthermore, the Supple~
ment is based on very conservative as-
sumptions regarding levels of releases.
The Supplement has included in- its
model only technologies which are pres-
ently available and the Commission has
made every effort to make the most
thorough evaluation of the associated
environmental impacts that the present
state of available knowledge will permit.

In summary, the Commission has de-
cided to proceed with .promulgation’ of
the interim rule. It has looked at the
uncertaintles and unknowns identified in
‘the Supplement. It has weighed the risks
.- of proceeding with lcensing on the basis
of the interim rule against the costs of
pot proceeding. The Commission has

found that the costs of not proceeding’

outweigh the risks of proceeding by in-
terim rule especially given the fact that
a relatively short period of time, eighteen
months, may Dpass before a more

thorough discussion of the issues will be -

completed in the final rulemaking pro-
ceeding. There is no perceived need for
the Commission to wait for site specific
ifformation or to walt for ERDA's

. generic environmental impact statement

on high-level waste management, In
some areas—including = critical areas
where a substantial measure of expert
judgment had to be applied—it is un-
likely that substantial new information
of a quantitative nature will be aveailable
for years. As the Court said in Citizens
for Safe Power v. NRC, 524 F. 2d 1291,
1297 (D.C. Cir. 1975): :

- Absolute or perfect assurances are not re-
quired by (the Atomic Emergy Act), and
neither present technology nor public policy
admit of such a standard. It was for the
" Commission to arrive at a rational, practical
and principled-conclusion upen the basis of
reasonably available evidence.

INTERIM RULEMAKING

Some of the comments have .raised
the question whether an interim rule,
without the benefit of oral hearings, is
an appropriate mechanism for establish-
ing the impacts presented in Table S-3.
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The Commission continues to believe tnat
such action is fully warranted, in the
light of the competing factors identified
above. .

The fixing 6f values under an interim
rule is consistent with the opinion of the
court in NRDC v. NRC, as well as settled
case and statutory law. Indeed, interim

rules may be adopted without any prior

notice and opportunity for public com-
ment if public procedures would be im-
practicable, unnecessary, or' contrary to
the public interest. 5 U.S.C. § 553(b). The
AEC’s adoption of interim acceptance
criteria for emergency core cooling sys-

tems was found to be a valid exercise of

this authority, for example, in Unicn of
Concerned Scientists, supra, 499 F. 2d at
1085.

Furthermore, the guality of the com-
ments and of the Task Force responsas
to those comments as well as the addi-
tional information provided in the course
of this interchange give the Commission
confidence that no major issues lie
hidden as a result of this procedure.
While the Commission has chosen to use
notice and comment procedures for this
interim rulemaking, it intends to hold
public hearings in connection with the
final rulemaking to facilitate additional
effective public participation. The time,
place, and format for the hearing will
be set forth in a separate FPEpERAL REGIS-
TER notice. Such public hearings are,
however, not required to satisfy any con-
stitutional or statutory mandate and,
therefore, the use of notice and comment
procedures will suffice for interim rule-
making. In. NRDC v. NRC, suprs, the
Court of Appeals for the District of Co-
lumbia Circuit refsrred neither to the

. Constitution nor fo the Administrative

Procedure Act when it set for itself the

task “to declde whether the procedures

provided by the agency were sufficlent
to ventilate the issues.”” 9 ERC at 1156.
Rather, the court’s analysis of asserted
procedural inadequacies in the earlier
-S-3 proceedings apparently rests on ju-
dicial notions, fundamentally common-
1aw in character, concerning what is re-
quired to produce a record that will fa«
cilitate judicial review.* The same court
has stated, “Although we have recog-

. nized that provision of oral hearings may

be wise in some Instances, we have never
heid that due process requires oral

" presentation of views as a matler of

course,” Pickus v. U.S. Board of Parole,
543 F. 2d 240, 246 (D.C. Cir. 1976). In
circumstances calling for prompt action
it follows that use of notice and comment
procedures for interim rulemsaking Is
sufficlent. The Commission has made
every effort to present a full statement
of available Information, and to explain
the reasons which persuade it to adopt,
for a relatively short period, the values
set forth in revised Table S-3. _

In order to reflect its interim char-
acter, the rule that s presently being
adopted will. be made effective -for the

- limited period of elghteen months. The

Commission believes that final rule-
making proceedings can be completed

. within this period and wishes to stress

¢ As earller indicated in note 1, supra, the
Supreme Court has granted certlorarl in
NRDC v, NRO. :
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that the present ruie is only a temporary
measure pending completion of the final
rulemaking proceedings which will reflect
a.d\ditional public participation. However,
if 'good cause is showm, the period of
effectiveness of the interlm rule can be
extended.

The amended rule incorporating re-
vised Table S-3 is being made effective
immediately because the Commission
has determined that it has good cause
for doing so: the revised Table S-3 pro-
vides a more current and comprehensive
basis for evaluation than does the origi-
nal Table S-3; there is a need to base
licensing decisions on the best available
information; and the values in the in-
terim rule are not substantially different
from the values in the proposed interim
rule upon which interested persons had
the opportunity to. comment. (Supple-
mental General Statement of Policy, 41
FR 49898, November 11, 1976; see also 5
U.S.C. 553(d) (3,

_ Accordingly, any operating lcense,
construction permit, or limited work au-
thorization (LWA) that may hereafter
be issued must take into account the
revised values contained in this rule. Li-
censes, permits, or limited work su-
thorizations issued before July 21, 1976
in which the originally effective chemical
reprocessing and waste storage values of
Table S-3 were utilized will remain effec-
tive, principally because the values in the
new interim rule are not sufficiently dif-
ferent from the values in the original
Table S-3 to warrant revocation or sus-
pension on cost-benefit grounds. Any
show cause or similar proceedings ini-
tiated in these cases pursuant to the
August 16, 1976 General Statement of
Policy will be terminated.

Operating licenses, construction per-

"mits, or limited work authorizaticns

granted after July 21, 1976 and which
therefore were subject to the outcome of
the proceedings in NRDC v. NRC, will
also remain in effect, and any show cause
or similar proceedings initiated in re-
sponse to the August 16, 1976 General
Statement of Policy In these cases are
also to be terminated. The values in the
interim rule are not substantially differ-
ent from those which, under the Com-
mission’s Supplemental General State-
ment of Policy, were required to be con-
sidered by Atomic Safety and Licensing
Boards in connection with the issuance
of such licenses. Where the Boards have
found that the cost-benefit balance
would not be tilted by the values In the
proposed interim rule, no further pro-
ceedings are necessary since the values
in the final Interim rule are not sub-
stantlally different from the values In
the proposed rule. Similarly, cases now
pending before the Boards in which the
evidentiary record on fuel cycle impact
issues has been commpiled are to be de-
cided on the basis of the existing rec-
ord; since the interim rule values are
not substantially different from those
in the previously proposed rule, the re-
opening of the record to receive addi-
tional testlmony would not appear to be
justified. :

Pursuant to the Atomic Energy Act of

Tt
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1954, as amended, the Energy Reorga-
nization Act of 1974, as amended, the
National Environmental Policy Act of
1665, as amended, and sections 552 and

553 of Title 5 of the United States Code, .

the following amendment to 10 CFR Part
51 is publisned as a document subject
to codification, to be effective on March
14, 1977.

42 FR 18387
Published 4/7/77
Effective 4/7/77

PART 51—LICENSING AND REGULATORY
POLICY AND PROCEDURES FOR EN-
YIRONMENTAL PROTECTION

Minor Cerrective Amendment

AGENCY: Nuclear Regulatory Commis-
sion. '

ACTION: Correction.

SUMMARY: The amendment makes a
minor correction in the entry to Table
R-3 for gaseous radiological effluents in
the column entitled “Natural resource
use.” The reference in the Table read as
published “.023"” and is hereby corrected
to read *.203.”.

EFFECTIVE DATE: The amendment is
effective on April 7, 1977.

FOR FURTHER INFORMATION CON-

TACT: : .
Martin Weinstein, Office of Standards
Development, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555
(301) 443-6907. :

SUPPLEMENTARY INFORMATION:
Because these amendments relate solely
to corrections and minor amendments,
the Commission has found that good
cause exists for omitting notice of pro-
posed rulemaking, and public procedure
thereon, as unnecessary, and for making
the amendments effective on April 7,
1977. Pursuant to the Atomic Energy Act
of 1954, as amended, the Energy Reor-
ganization Act of 1974, as amended, and
sections 552 and 553 of Title 5 of the
United States Code, the following amend-
ment to Title 10, Chapter I, Code of
Federal Regulations, Part 51, Table S-3
is published as a document subject to
codification.

42 FR 34276
Published 7/5/77
Effective 8/4/77

PART 51—LICENSING AND REGULATORY
- POLICY AND PROCEDURES FOR ENVI-
RONMENTAL PROTECTION

Environmental Reports by Certain
Applicants for Licenses -

AGENCY: U.S. Nuclear Regulatory Com-
mission.
ACTION: Final Rule.

SUMMARY: The Nuclear Regulatory
Commission is amending ifs regulation

k3

“Licensing and Regulatory Policy and
Procedures for Environmental Protec-
tion” to require that 15 copies of the en-
vironmental, reports applicable to mate-
rials licefisés be submitted to the NRC
and that an additional 85 copies of the
envirorimental report be retained by the
applicant for distribution to . Federal
State and -local officials in accordance
with written instructions issued by the
Director of Nuclear Material Safety and
Safeguards. The amendments reduce the
number of copies of environmental re-
ports applicable to materials licenses
from 150 to 100 copies. The amendments
will materially expedite the distribution

-of environmental reports by eliminating

duplicate handling of thern by the appli-
cant and the NRC siaf, and wili alleviate
probiems of the NRC staff with regard
to the receipt, storage, -assembly, and
remailing of large volumes of environ-
mental reports.

DATE: This rule becomes effective on
August 41977,

FOR FURTHER INFORMATION CON-
TACT:

Gerald L. Hutton, Division of Rules
and Records, Office of Administration,
U.S. Nuciear Regulatory Commission,
Washington, D.C. 20255 (phone (301)
492-7211).

SUPPLEMENTARY INFORMATION:
On March 3, 1577, the Commission pub-

lished in the FeperaL RecisTER (42 FR
12186) for comment proposed amend-
ments of 10 CFR 51.40 which would re-
duce ‘the number of copies of environ-
mental reports epplicable to Parts 30, 40,
and 70 licenses from 150 to 100 cogies.

The amendment of § 51.40 also would
require that 15 copies of the environmen-
tal reports applicable to Parts 30, 40, and
70 licenses be submitted to the NRC and
that an additional 85 copies of the en-
vironmental report be retained by the
applicant for distribution to Federal,
State, and local officials in accordance
.with written instructions issued by the
Director of Nuclear Materia] Safety and
Safeguards. :

Only one comment was received in re-
sponse to the notice of proposed rule
making. The commenter concurred with
the adoption of the proposed amend-
ment, but also suggested that a reason-
able time limit be added for applicant's
storage of copies of the reports in order
to alleviate storage, assembly, and docu-
ment control problems by applicants. It
is the Commission’s view that the sug-
gested time limit for storage of copies of
the rerorts is unnecessary. Of the 85
copies of the report to be retained by the
applicant, 60 to 65 copies will be dis-
tributed initially in accordance with
written instructions by the Director of
Nuclear Material Safety and Safeguards.
Retention or disposition of the 20 to 25
coples of the environmental report which
remain following issuance of the Final
Environmental Statement and the -
censing action requested by the applicant
will be a matter of written instructions
to the applicant by the Director of Nu-
clear Material Safety and Safeguards.

Direct distribution by the applicant of
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the additional copies of the environmen-
tal report will materially expedite the
distribution of such copies by eliminat-
ing duplicate handling of them by the
applicant and the NRC staff. This pro-

- cedure also will alleviate problems of the

NRC staff with regard to the receipt,
storage, assembly, and remailing of large
volumes of environmental reports.

The text of the rile set forth below is
identical with the text of the proposed
amendments published on March 3, 1977.

Pursuant to the Atomic Energy Act of
1954, as amended, the Energy Reorgani-
zation Act of 1974, as amended, and sec-
tions 552 and 553 of title 5 of the United
States Code, the following amendments
to Title 10, Chapter I, Code of Federal
Regulations, Part 51, are published as a
document subject to codification.

43 FR 7209
Published 2/21/78
Effective 2/21/78

PART 2—-RULES OF PRACTICE

PART 51—LICENSING AND REGULATORY
POLICY AND PROCEDURES FOR ENVIRON-
MENTAL PROTECTION

Distribution of Environmento!l Impact
Statements

AGENCY: Nuclear Regulatory Com-
missicn.

ACTION: Effective rule.

SUMMARY: The Nuclear Regulatory
Commission (NRC) is amending its
regulations relating to the distribution
of environmental impact statements to
reflect the transfer to the Environ-
mental Protection Agency from the
Council on Environmental Quality of
certain responsibilities for the receipt
and filing of such statements and to
change certain statutory citations to
make them conform to the citations
provided for by present law.

EFFECTIVE DATE: February 21,
1978.

FOR FURTHER
CONTACT:

Bennett L. Harless, Division of Site
Safety and Environmental Analysis,
U.S. Nuclear Regulatory Commis-
sion, Washington, D.C. 20555, tele-
phone: 301-492-8421.

SUPPLEMENTARY INFORMATION:
Pursuant to the President's reorgani-
zation plan for the Executive Office of
the President (Reorganization Plan
No. 1 of 1977, July 15, 1977) the func-
tions of the Council on Environmental
Quality (CEQ) relating to the receipt
and filing of environmental impact
statements were transferred to the En-
vironmental Protection Agency (EPA).
Effective December 5, 1977, Federal
agencies, including NRC, are required
to deliver five (3) copies of all draft,
final, or supplemental environmental
impact statements filed pursuant to
section 102(2)(C) of the National Envi-

INFORMATION

February 24, 1978
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ronmental Policy Act of 1969 directly
to: the Environmental Protection
Agency and to discontinue sending
such statements to the Council on En-
vironmental Quality (42 FR 62183).
The following amendments to 10 CFR
part 51 of the Commission’s regula-
tions entitled “Licensing and Regula-
tory Policy and Procedures for Envi-
ronmental Protection,” implement
this change.

Paragraph 2.104(bX3Xi) of 10 CFR
Part 2, and §§ V(£X3), VI(cX1XV),
VI(eX3Xi), and VIII(bXT) of Appendix
A of Part 2, and §§51.20(a)5) and
51.52(c)(1) of 10 CFR Part 51 cite “sec-
tion 102(2X(D)" of the National Envi-

. ronmental Policy Act (NEPA). Public
Law 94-83, 89 Stat. 424 (42 U.S.C.
4332), amended NEPA so as to redesig-
nate section 102(2XD) as section
102(2X(E). The following amendments
change the citations to conform them
to the redesignation.

Since these amendments relate
solely to minor procedural matters,
notice of proposed rulemaking and
public procedure thereon are unneces-
sary and good cause exists to make the
amendments effective on February 21,
1978.

Pursuant to the Atomic Energy Act
of 1954, as amended, the Energy Reor-
ganization Act of 1974, as amended,
and sections 552 and 553 of Title 5 of
the United States Code, the following
amendments to Title 10, Chapter I,
Code of Federal Regulations, Parts 2
and. 51, are published as a document
subject to codification. .

3> 43 FR 6915
Published 2/17/78
Effective 5/3/78

Export and Import of Nuclear Facilities and
Materials

See Part 110 Statements of Considerations.

. March 24, 1978 51-SC-10
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I

John F. Wolf, Esquire

Chairman

Atomic Safety and Llcen51ng Board
3409 Shepherd Street

Chevy Chase, Maryland 20015

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

‘Dr. A. Dixon Callihan
Union Carbide Corporation
P, 0. Box ¥

Oak Ridge, Tennessee 37830

In the Matter of
CAROLINA POWER & LIGHT COMPANYi
(H. B. Robinson, Unit No. 2)
Docket No. 50-261
(50-261 OL Modification)

Gentlemen:

, By Memorandum and Order, dated April 19, 1978, the
Board 'advised the Applicant and NRC Staff that the Board had.
decided to deny Applicant's motion to dismiss the proceeding
‘and that the Board proposes instead to issue a decision on _
the continued operation of the Robinson facility based on its
independent NEPA evaluation and cost-benefit determination.
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Messrs. Wolf, Cole and Callihan
April 21, 1978
Page Two

Accordingly, Applicant submits herewith proposed flndlngs and

conclusions appropriate to the scope of the Board's proposed
decision.

- Applicant's proposed findings and conclusions assume
-that the Staff will have issued an update to its safety evalu-
ation report prior to the issuance of the Board's initial de-
cision and that the Board will not have identified any serious
safety matter requiring its further attention.

Respectfully submitted,

Géorge F. Trowbridge//

Encl.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

' CAROLINA POWER & LIGHT COMPANY Docket No. 50-261

50-261 (OL Modification)

(H. B. Robinson, Unit No. 2)

APPLICANT'S PROPOSED FINDINGS AND CONCLUSIONS
IN THE FORM OF.-A PROPOSED INITIAL DECISION

I. PRELIMINARY STATEMENT

1. This Initial Decision follows a consolidated
hearing in two proceedings concerning Operating License No.

1/
DPR-23, issued to Carolina Power & Light Company ("Applicant" )

6n July 31, 13970, by the Atomic Energy Commissiong/ authoriz-
ing the operation of the H. B. Robinson Steam Electric Plant,
Unit No. 2, at Applicant's site in Darlington County, South

Cérolina. The first proceeding involves the Commission's re-

view and determination pursuant to NEPA as to whether the op-

erating license should be continued, modified, terminated or

1/ The Company is, technically, the "licensee" in one proceed-
ing and an "applicant" in the other. The term "Applicant,"
however, was commonly used at the hearing by all of the par-
ties and will therefore be employed throughout the decision. .

2/ The Energy Reorganization Act of 1974, 42 U.S.C. § 5801, et’
seq., abolished the Atomic Energy Commission and transferred
its licensing functions to the Nuclear Regulatory Commission.
The term "Commission" is used in this decision to refer to
both the AEC and the NRC.



appropriately conditioned to protect eﬁvironmental values.
The second involves Applicant's pending application to the
Commission for an amendmenﬁ to the operaﬁing license increas-
ing the authorized power'level of the Robinson plant from
2200 MWT to 2300 MWT.

2. We are terminating that portion of the consol-
idated hearing relating to the operating license amendment
because the only intérvenorgrequestiné a hearing has withdrawn
from the proceeding and because the Board has identified no -
serious‘safety problem which requires its further attention.
Thus the Director of Nuclear Reactor Regulation will now make
the necessary findings and decision on the amendment request,
just as he would have done under normal NRC practice had no
request for a‘hearing-been made. The Board has concluded, how-
ever, that the NEPA portion of the hearing should not be term-
inated and that the Board should proceed to render a decision,
based on its NEPA evaluation, as to whether the Robinson oper-
ating license should be continued, modified, terminated orx
appropriately conditioned to protect environmental values.
Further, since the Staff's Final Environmental Statement and
other testimony assessed the environmental impact of the plant
at a power level of 2300 MWT, the Board has performed its en-
vironmental evaluation at the same power level,

3. The Robinson facility is squect to the provi-

sions of Section B of Appendix D to 10 C.F.R. Part 50, which



sets forth procedureé for the environmental reviéw of produc- -
tipn and utilization facilities for which construction permits.
or operating licenses were issued in the period January 1,
1970, to September 9, 1971.2/ On July 6, 1973, the Cpmmission
issued "Notice of Opportunity for Hearing Pursuant to 10 CFR
Part 50 Appéndix D, Section B."é/ Notice waé given thérein
that the Commissioﬁ was providing an opportunity for hearing
with respect to whether, considering the matters covered by
Appendix D to 10 C.F.R. Part 50, the existing full term.oper—
ating license should bé continued, modified, termihated or ap-
propriately conditioned to protect environmental values.

4. On September 6, 1973, an Atomic Safety and Licgns-
ing Board designaﬁed to rule on petitions for leave to intervene
issued a Memorandum and Order in which it granted the August 16,
1973, petition of John D. Whisenhunt ("Intervenor") of Florence,
South Carolina. On September 28, 1973, that Board issued "Notice
of Hearing Pursuant to 10 CFR Part 50) Appendix D, Section B,"
which gave notice that a hearing would be held and that this
Atomic Safety and Licensing Board ("the Board") had been desig-

. 5
nated to conduct the hearing.—

é/ Pursuant to 10 C.F.R. § 51.56, Appendix D to Part 50, rather
than Part 51, remains applicable to these proceedings.

4/ 38 Fed. Reg. 19148 (July 18, 1973).

5/ 38 Fed. Reg. 27433 {October 3, 1973).



5. In a notice issued on November 13, 1973, the
Board scheduled a preheariné conference to be held in Harts- .
ville, South Carolina, on November 30,'1973. in a Prehearing
Conference Order of January 2, 1974, the Board set forth the
actions taken at the conference, which included the approval
of stipulations by the parties concerning the scheduling of
discovery and the comméncement of the evidentiary hearing,
the order of appearance of witnesses at the hearing} and the
matters in controversy.

6. On Aﬁril 24, 1974, the Commission issued "Notice
of Proposed Issuance of Amendment of Facility License," which
gave notice that the Commission was considering the issuance
of an amendment to the license which would authorize an increase
in maximum steady-state power levels from 2200 to 2300 MWT, in
response to Carolina Power & Light Company's application of
February 4, 1974.~ Notice was giveh therein that petitions
for leave to intervene might be filed in accordance with the
Rules of Practice. On May 24, 1974, Mr. Whisenhunt petitioned
to intervene in the operating license amendment proceeding and
his petition was granted on July 22, 1974. On.the same day
the Board issued "Notice of Hearing on Modification of Facility
Operating License," which gave notice that a hearing would be

: 7
held by the Board concerning the license amendment application.”

6/ 39 Fed. Reg. 15061 (April 30, 1974).

7/ 30 Fed. Reg. 27748 (July 31, 1974).



7. Intervenor's contentions were ideﬁtical in both
proceedings and Qere concerned with thé effect_of.thermal dis-
charges on the recreational use of Lake Robinsbn and the f£ish
and wildlife therein.

8. On July 22, 1974, the Board referred to the Com-
mission the question of consolidating, phrsuant to 10 C.F.R.
§ 2.716, the proceeding pursuant to Section B of Appendix D
to 10 C.F.R. Part 50, with the proceeding on the issuance of
an amendment to the license. The Board noted that the two
proceedings involved the same parties and the same matters in
controversy. On September 9, 1974, the Commission ordered the
subject proceedings consolidated for hearing and all other

purposes. CLI-74-34, RAI-74-9, 373.

II. COMPLIANCE WITH SECTION 102 (2) (C) (E) OF
NEPA AND APPENDIX D OF 10 C.F.R. Part 50

9. On November 4, 1971, Applicant submitted to the
Commission, and subsequently amended on three occasions, an
Environmental Report on the. Robinson Facility.g/ The Staff's
Draft Environmental Statement was issued in April, 1973. The
Notice of Availability and request for comments was published

_ 9
in the Federal Register on April 23, 1973.‘/ After receipt

8/ Applicant's Exhibit No. 3.

9/ 38 Fed. Reg. 10035.



and considerétibn.of the comments submitted on the Draft En-
vironmental Statement, the Staff prepared ahd issued a Final
Environmental Statement.lg/ The Final Environméntal State-
ment, including a discussioﬁ of comments receiyed was issued
in April, 1975, and published in the Federal Register on
April 25, l975.ll/ The Board finds that both the Applicant's
Environmental Report and the Staff's Environmental Statements
comply with the prqcedural requirements of NEPA and Appendix
D of 10 C.F.R. Part 50.

10. The Final Environmental Statement covered the
environmental effectsvof facility operation, environmental
measurements and monitoring program, environmental impact of
postulated accidents, the need for power generating capacity
and alternatives to the project. ‘Except for the impacts as-
sociated with the once~through cooling system, we find the
Staff's findings in the Final Environmental Statement to be
satisfactory and adopt them as the basis for our NEPA evalu-
ation. We rest our evaluation of the impacts associated with
the cooling systém, however, primarily on the testimony and
other materials presented in the course of hearings. The bal-
ance of this initial decision is principally concerned with

these latter impacts.

10/ staff's Exhibit No. 5.

11/ 40 Fed. Reg. 17647.



III. THE 1975 HEARINGS

11. qursuant to Notices issued by the Board on July
22, 1975,l2/ and on September 2, 1975,£§. sessions of ﬁhe evi;
dentiary hearing wefe held in Hartsville, South Ca:oliha, on
August 12 through 15, and September 23 through 26, 1975. Thé
Board in?ited the presentation of limited appearance state;
ments pursuant to 10 C.F.R;v§ 2.715(a), but none were pre-
sehted.iﬁ/ The record of the hearing .includes the testimony
of witnesses for Applicant, the Staff, and Intervenof, the
testimony of officials from the State of South Carolina and
from Region IV of the U.S. Environmental Protection Agency
called by the Board, and exhibits. The testimony includes
responses by the Applicant and Staff to numerous questions
posed by the Board in the course of the proceeding.

12. The 1975 hearings were primarily cénCerned‘with
the environmental impacts on Lake Robinson associated with
the Robinson plant's onée—through cooling system. Lake Rob-
inson is an impounded lake built by Applicént to supply cool-
ing water to Robinson Unit No. 1 (a small coal-fired plant)
as well as to Robinson Unit No. 2. Cooling water flows to

the plants through an intake structure located near the dam

12/ 40 Fed. Reg. 31671 (July 28, 1975)..
13/ 40 Fed. Reg. 42248 (September .11, 1975).

14/ Tr. 70.



-of the lake and isidischarged through a discharge canal at the
ubper end of the lake.  The principal environmental impacts
which'were of concern to the Board were the impacts of thermal
discharges on aquatic life in the lake, entrainment and possi-
ble planktonic shifts resulting from heat death of organisms
passing through the condenser, &and the impact of ﬁhermal dis-
charges on the recreatiohal value of Lake Robinson.

13. The parties to the 1975 hearings presented exteﬁ—
sive testimony on the circulating water system, the resulting
temperature fegime and effects on the aquatic and terrestrial
ecosystem, Applicant's environmental monitoring program, and
 recreational use of the Lake Robinson impoundment. Although
in some areas the 1975 testimony was not adequate to enable
the Board to make the necessary NEPA determinations, in other
areas it was adequate. Thus the record supports a finding,
and the:Board so finds, that while the thermal discharges from
the plant have somewhat diminished the recreational value of
Lake. Robinson, the lake as a whole is fit for recreation and
is, in fact, being used by the public fbr a variety of recrea-
tionalbactivities.lé/ The Board concluded, however, that there

were several deficiencies in the record pertaining principally

15/ Stephenson Testimony at pp. 9-11, £f Tr. 1146; Creel Sur-
vey £f Tr. 1149; Tr. 1150-1173; Applicant's Exhibits Nos.
5-1 through 5-10, consisting of photographs of recreational
activities on Lake Robinson.



to the impact of thermal discharges on the aquatic and terrés—
trial 1life of Lake Robinson which made'it impossible for the
Board to judge whether the Robinson operating license should
be continued, modified or terminated in ordér to protect en--
vironmental values and that the record should be reopened to
correct the deficiencies. The Board so advised all partieé
by Memorandum and Order dated March 23, 1976. The specific
deficiencies found by.the Board are enumerafed and discussed
- below in connection with the resumption of the evidentiary
hearings in January, 1978.

14. Following the issuance of the Boérd’s March 23,
1976, order, both the Applicant and the Staff proposed thét
supplementation of the hearing record be postponed until after
the completion by Applicant of its 316 demonstration report
to the EPA in support of its request for an NPDES permit autho-
rizing continued use of Robinson's once-through cooling system
and until after EPA's review and determination of the request.
Applicant explained that the 316 report would cover extensive
étudies, which had not been completed at the tihé of the 1975
hearings and which wOuld'directly address the matters as to
which the Board had found defigiencies in.the record. Accord-
ingly no further hearings were scheduled by the Board until-

after issuance of EPA's'316 determination late in 1977.



IV. INTERVENOR'S WITHDRAWAL

15. On March 24, 1977, Mr. Whisenhunt advised the
Board that he had disposed of the property which gaVe rise to
his knowledge and interest in this matter, aﬁd on April 17,
1977, fo:mally moved the Board for an order dismissing him
as a party from the proceeding. The Boérd granted Mr. Whisen-
hunt's motion to withdraw by Memorandum and Order»déted May 9,
1977. f

1l6. Following Mr. Whisenhunt's withdrawal, both the
Applicant and the Staff proposed that the Board continue to
await the outcome of the EPA 316 (a) proceeding before consid-

ering the appropriate disposition of this proceeding,

V. THE EPA 316 FINDINGS AND DETERMINATION

17. On November 15, 1977, the Regional Administrator
of EPA Region IV acted favorably on Applicant's 316 request, by
issuing formal findings and a determination that the protection
and propagation of a balanced, indigenous population of fish,
shellfish, and other acquatic organisms in and on Lake Robin-
son will be assured by the continued operation of the H. B. Rob-
inson Steaﬁ Plant in its preseht once-through mode and By re-
issuing an NPDES permit to Applicant authorizing such operation.

16/

Copies of the EPA findings ‘and determination=. and of the

16/ Applicant's Exhibit 17.

10



_ 17/ '
- reissued NPDES permit—— were furnished to the Board, along

with copies of Applicant's 316 demonstration report and sup-
18/ '

plements thereto submitted by Applicant to EPA. Applicant

also filed with the Board written responses to the deficien-
cies in the evidentiary record identified by the Board in its

19
March 23, 197s, order.‘—/ The Staff presented its responses

20/
at the January, 1978, hearing discussed below. The NPDES

\

permit sets forth detéiled thermal discharge!limitations dur-
ing‘various seasons of the year and expressly authorizes op-
eration at 2300 MWT. The maximum daily discharge temperature
permitted is 111.2°F. in June through September and.a roving
thirty day average limitation of 108.7°F. is also imposed for

that period.

VI. THE JANUARY, 1978, HEARING

21/
18. By notice™  published in the Federal Register

for December 28, 1977, the Board scheduled a resumption of
the hearing on January 9, 1978, to receive in evidence the

EPA and other materials supplied to the Board, and to respond

17/ Applicant's Exhibit 16..
;g/vApplicant's Exhibits 12-13. -
12/ Appiicant's Exhibit 19.

20/ Following Tr. 1915.

21/ 42 Fed. Reg. 64749.

11



to Board éueStions with respect to these materials.

19. Both the Applicant and the Staff presented re-
sponses to seven numbered comments contained in the Board's
order of March 23, 1976, describing the deficiencies which
the Board had found in the 1975 evidentiary record. The
Board's comments and the responses it received are briefly
summarized below. |

\,

20. Comment‘l., The Board was concerned that insuf-
ficient data had been provided to assess the impact of maxi-
mum thermal discharges predicted by the Applicant under worst
case conditions (114°F.). The Board's concern has become
largely academic by reason of the conditions of the NPbES per-
mit which limit the summer maximum daily discharge temperature
to 111.2°F. and the thirty-day summer average tempetature to
108.7°F.23/'

21. vComment 2. Neither the Applicant nor the Staff
had evaluated the impact on aquatic life of the predicted max-
imum temperatures of the cooling water discharge by comparison
with established temperature and tolerance limits which appear
in the record of the 1975 hearings. Applicant's 316 report to
EPA contained an extensive discussion of this subject. 1In

addition the Applicant testified that caution must be used in

- evaluating the applicability of published tolerénce”limitS'to

22/ References in paragraphs 21 through 26 are pr1nc1pally to
the Applicant's and Staff's responses to the Board's March
23, 1976, comments. Applicant's responses are contained
in Applicant's Exhibit 19 and the Staff responses follow
Tr. 1915. _

12



the locétion, type of study (laboratory vs. field) énd accli-
mation history of the species invdlvéd;v The Staff also tes-
tified that actuél’field observations provide é better means
for assessing impacts than the literature.values based on
laboratory experiments carried out in other geographical loca-
tions. Applicant's 316 report supports the conclusion that
from a fish population standpoint Lake Robinson stacks up
well.%i;h other blackﬁater lakes in the area.

22. Comment 3. The Board found no data in the 1975
hearings on entrainment or on the consequences of probable
planktonic shifts resulting from heat death of organisms
passing thréugh the condenser system. Applicant's 316 re-
port on planktonic sampling demonstrates to the satisfaction
of the Board that ichthyoplankton entrainment is low and
that phytoplankton samples have not shown any éignificant
shifts in species either in the lake as a whole or in samples
taken from different locations in the lake.

23. Comment 4. The Board was concerned that spawn-
ing occurs in Lake Robinson during periods when lake tempera-
tures significantly éxceed the spawning temperatures listed
in the "EPA Blue Book" for most fish. Both the Applicant
and the Staff have responded that ﬁhose-temperatures are not
| applicable to conditions in Lake Robinson, where the upper
impOundment and springs in the main feServoir can provide

suitable thermal regime for spawning regardless of unfavorable

13



temperatures iﬁ the main body of the reservéir. The field
data collected by Applicant in the course of.its 316 demon-
stration program.shows that reproduction adequate for the
maintenance of a balanced, indigenous aquatic population is
occurring in Lake Robinson.

24. Comment 5. At the time of the 1975 hearing
Applicant's studies of the terrestrial ecosystem had not
progressed to the poiht when definitive conclusions could
be reached as to the effect of plant operation. These studies
were completed in the 316 program and the operation of the
plant appears not to have had any noticeable impact on the
terrestrial ecosystem, except for some reduction in vegeta-
tion and suitable habitat for amphibians in the area of the
diécharge canal. ”

25. Comment 6. The Board felt that differences
between the observed temperatures in the lake and those pre-
_dicted by Applicant's model were sufficiently large to raise
serioué questions about the validity of the model. Applicant
testified that its model pfedictions, which are only for the
lake surface, were generally in good. agreement wiﬁh measured
temperatures at the points of intake and discharge, although
less so at the middle of the lake. In any event the Board
agrees with the Staff observation that since'actual,temperé—
ture sﬁrveys on‘Lake Robiﬁson have'beenbperformed, these rather
‘”than model predictions should be used as the basis for environ-

mental assessments.

14



26. Comment 7. The Board observed that na lake
isotherm temperature data wefe prbvided in the 1975 hearings
for any discharge temperature in excess of 104° and that
Applicant had failed to describe adequately the‘environmental
conditions during either typical or warst case conditions.

As previously noted, the NPDES permit now establishes an
upper limit of 111.2°F. on the maximum daily summer discharge
temperature and a roving thirty day average limit of 108.7°F.
These limits are based.on maximum measured temperatures ob-
served during the 316 program. We conclude, therefore, that
the status of the fish and fisheries is not likély to change .
as a result of ﬁhe thermal discharge if the conditions of the
NPDES permit are observed. Further, EPA has concluded that
with operation at 2300 MWT and thefmal discharges as high as
111.2°F., a balanced indigenous population of fish will exist
in Lake Robinson. In a recent Seabrqok decision, the Nuélear
Regulatory Commission decided that in NRC licensing proceed-
_ ings such EPA determinations may and should be relied upon.

Public Service Company of New Hampshire, Et Al. (Seabrook

Station, Units 1 and 2, CLI-78~__, 7 NRC __ (Slip Op. at 33-40)
(January 6, 1978)).

27. The Board's concerns expressed in its March 23,
1976, order have been satisfactorily resolved by the materials
and evidence preaented at'the~January 9, 1978, hearihg. We
conclude that the impact of the Robinson fac1llty on the aquatlc

and terrestrlal llfe in Lake Robinson and on the recreational

15



use of the lake is acceptable and that the benefits to be de-

" rived from the continued operation of the facility outweigh

the environmental impacts associated therewith,

28.

VII. CONCLUSIONS

The Board concludes:

a.

The-requiremenﬁs of Section 102 (2) (C) and
(E) of NEPA and of Appendix D of 10 C.F.R.
Part 50 have been complied with in this
proceeding; and

Having independently considered the final

balance among conflicting environmental

.factors in the record of the proceeding

with a view to determining the appropriate
action to be taken, the Board has deter-
mined, after weighing the environmental,’
economic, technical, and other benefits
against environmental costs and consider-
ing available alternatives, that the oper-
ating lipense forpH. B. Robinson Unit 2

should be continued in effect.

16



VIII. ORDER

29. Based on the_Board's findings and conclusions
it is ordered that the Directér of Nuclear Reactor Regulation
is authorized to continue in effect the operating license for
H. B. Robinson Unit 2, subject to such license conditions for
the proteétion of environmental values as the Director may,
consistent with this Initial Decision, determine to be appro-
priate.

30. It is further ordered, in accordance with 10
C.F.R. Section 2.760, 2.762, 2.764, 2.785 and 2.786 thét this
Initial Decision shall be effective immediately and shall con-

stitute the final action of the Commission 45 days after the
date of issuance hereof, subject to any review pursuant to

the above cited rules.

Respectfully submitted,

SHAW, PITTMAN, POTTS & TROWBRIDGE

//f;;/,

eorg# F. Trowbridge

Dated: April 19, 1978
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April 19, 1978

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

' CAROLINA POWER & LIGHT COMPANY Docket No. 50-261

50-261 (OL Mcdification)

(H. B. Robinson, Unit No. 2)

APPLICANT'S PROPOSED FINDINGS AND CONCLUSIONS
IN THE FORM OF A PROPOSED INITIAL DECISION

I. PRELIMINARY STATEMENT

1. This Initial Decision follows a consolidated
hearing in two proceedings concerning Operating License No.
DPR-23, issued to Carolina Power & Light Company ("Applicant"l/)
on July 31, 1970, by the Atomic Energy'Commissionz/ authoriz-
ing the oﬁeration of the H. B. Robinson Steam Eléctric Plant,
Unit No. 2, at Applicant's site in Darlington County, South
Carolina. The first proceediﬁg involves the Commission's re-

view and determination pursuant to NEPA as to whether the op-

erating license should be continued, modified, términated or

1/ The Company is, technically, the "licensee" in one proceed-

T ing and an "applicant" in the other. The term "Applicant,"
however, was commonly used at the hearing by all of the par-
ties and will therefore be employed throughout the decision.

« 2/ The Energy Reorganization Act of 1974, 42 U.S.C. § 5801, et
seq., abolished the Atomic Energy Commission and transferred
its licensing functions to the Nuclear Regulatory Commission.
The term "Commission" is used in this decision to refer to
both the AEC and the NRC. : -



appropriately conditioned to protect enviroﬁmental values.
The second involves Applicant's pending application to the
Commission for an amendment to the operating license increas-
ing the authorized power level of the Robinson plant from
2200 MWT to 2300 MWT.

2. We are terminating that portion of the consol-
idated hearing felating to the operating license amendment
because the only intefvenor requesting a hearing has withdrawn
from the proéeeding and because the Board has identified no
serious\safety problem which requires its further attention.
Thus the Director of Nuclear Reactor Regulation will now make
the necessary findings and decision on the amendment request,
just as he would have done under.nofmal NRC practice had no
request for a hearing been made. The Board has concluded, how-
ever, that the NEPA portion of the hearing should not be term-
inated and that the Board should proceed .to render a decision,
based on its NEPA evaluation, as to whether the Robinson oper-
ating license should be continued, modified, terminated or
appropriately conditioned to protect environmental values.
Further, since the Staff's Final Environmental Statement and
other testimony assessed the environmental impact of the plant
at a power level of 2300 MWT, the Board has perfdrmed its en-
- vironmental evaluation at the same power level,

3. The Robinson facility is subject to theuprovi?

sions of Section B of Appendix D to 10 C.F.R. Part 50, which



.sets forth procédurés for the environmental review of produc-
tion and utilizatidn facilities for which construction permits
or operating licenses were issued in the period January 1,
1970, to September 9, 1971.2/ On July 6, 1973, the Commission
issued "Notice of Opportunity fof Hearing Pursuant to 10 CFR
Part 50 Appendix D, Section B."é/ Notice was given therein
that the Commission was providing an opportunity for hearing
with respect to whether, considering the matters covered by
Appendix D to 10 C.F.R. Part 50, the existing full term oper;
ating license should be continued, modified, terminated or ap-
propriately conditioned to protect environmental values.

4. On September .6, 1973, an Atomic<Safety and Licens-
ing Board designated to rule on petitions for.leavé to intervene
issued a Memorandum and Order in which it granted the August 16,
1973, petition of John D. Whisenhunt ("Intervenor") of Florence,
South Carolina. On September 28, 1973, that Board issued "Notice
of Hearing Pursuant to 10 CFR Part 50, Appendix D, Section B,"
which gave notice that a hearing would be held énd that this
Atomic Safety and Licensing Board ("the Board") had been desig-

. 5
nated to conduct the hearing.—

3/ Pursuant to 10 C.F.R. § 51.56, Appendix D to Part 50, rather
than Part 51, remains applicable to these proceedings.

4/ 38 Fed. Reg. 19148 (July 18, 1973).

5/ 38 Fed. Reg. 27433 (October 3, 1973).



5. .In a notice issued on NoVembef 13, 1973, the
Board scheduled a érehea;ing conference to be held in Harts-
ville, South Carolina, on November 30, 1973. in a Prehearing
Conference Order'of-January 2, 1974, the Board set forth the
actions taken at the conference, which included the approval
of stipulations by the parties concerning the scheduling of
discovery and the commencement of the evidentiary hearing,
the order of‘appearanee of witnesses at the hearing, and the
matters in controversy.

6. On Anril 24,»1974,.the Commission issued "Notice
of Proposed Issuance of Amendment of Facility License," which
gave notice that the Commission was considering the issuance
of an amendment to the license which would authorize an increase
in maximum steady-state poWer levels from 2200 to 2300 MWT, in
response to Carolina Power & Light Company's application of
February 4, 1974.—/ Notice was given therein that petitions
for leave to intervene might be filed in accordance with the
Rules of Practice. On May 24, 1974, Mr. Whisenhunt petitioned
to intervene in the operating license amendment proceeding and
his petition was granted on July 22, 1974. On the same day
the Board issued "Notice of Hearing on Modification of Pacility
Operating License," which gave notice that a hearing would be

' 7
held by the Board concerning the license amendment application.”

6/ 39 Fed. Reg. 15061 (April 30, 1974).

7/ 30 Fed. Reg. 27748 (July 31, 1974).



' . .

7. 1Intervenor's contentions were identical in both
proceédings and were concerned with thé effect‘of thermal dis-
charges on the recreational ﬁse of Lake Robinson and the fish
and wildlife the:eih.. |

8. On July 22, 1974, the Board referred to the Com-
mission the question of consolidating, pursuant ﬁo 10 C.F.R.

§ 2.716, the.proceeding pursuant to Section B of Appendix D
to 10 C.F.R. Part 50, with the proceeding on the issuance of¥
an amendment to the license. The Board noted that the two
proceedings involved the same parties and the same matters in
controversy. On September 9, 1974, the Commission ordered the

subject proceedings consolidated for hearing and all other

purposes. CLI-74-34, RAI-74-9, 373.

ITI. COMPLIANCE WITH SECTION 102 (2) (C) (E) OF
NEPA AND APPENDIX D OF 10 C.F.R. Part 50

9. On November 4, 1971, Applicant submitted to the
Commission, and subsequently amended on three occasions, an
Environmental Report on the Robinson Fécility.g/ The Staff's
Draft Environmental Statement was issued in April, 1973. The
Notice of Availability and request for comments was published

9 .
in the Federal Register on April 23, 1973.‘/ After receipt

8/ Applicant's Exhibit No. 3.

9/ 38 Fed. Reg. 10035.



and consideration of the comménts submitted on .the Draft En-
vironmental Statement, the Staff prepafed and issued a Final
Environmental Statement.lg/ The Final Environmental State-
ment, including a discussion of comments.received wasrissued
in April, 1975, and published in_the Federal Register on
April 25, l975.li/ The Board finds that both thé Applicant's
Environmental Report and the Staff's Environmental Statements
comply with the proceaural requirements Af NEPA and Appendix
D of 10 C.F.R. Part 50.

10. The Final Environmental Statement covered the
environmental effects of facility operation, environmental
measurements and monitoring program, environmental impact of
postulated accidents, the need for power generating capacity
and alternatives to the project. Except for the impacts as-
sociated with the oncé—through cooling system, we find the
Staff's findings in the Final Environmental Statement to be
satisfactory and adopt them as the basis for our NEPA evalu-
ation. We rest our evaluation of the impacts associated with
the cooling system, however, primarily on the testimbny and
other materials presented in the course of hearings. The bal-
ance of this initial decision is principally concerned with

these latter impacts.

10/ Staff's Exhibit No. 5.

11/ 40 Fed. Reg. 17647.



" III. THE 1975 HEARINGS

11. ’Pursuant to Notices issued by the Board on July
22, 1975,l%/ and on September 2, i975}£§/ sessions of the evi-
dentiary hearing were‘held in Hartsville, South Carolina, on
'August 12 through 15, and September 23 through 26, 1975. The
Board invited the presentation of limited appearance state-
ments pursuant to 10 ?.F.R.ls 2.715(a), but none were pre-
sented.lé/ The recoré of the hearing includes the testimony
of witnesses for Applicant, the Staff, and Intervenor, the
testimony of officials from the State of South Carolina and
from Region IV of the U.S. Environmental.Protéction Agency
called by the Board, and exhibits. The testimony includes
responses by the Applicant and Staff to numerous questions
posed by the Board in the course of the proceeding.

12. The 1975 hearings were primarily concerned with
the environmental impacts on Lake Robinson associated with
the Robinson plant's once-through cooling system. Lake Rob-
inson is an impounded lake built by Applicant to supply cocol-
ing water to Robinson Unit No. 1 (a small coal-fired plant)
.as well as to Robinson Unit No. 2. Cooling water flows to

the plants through an intake structure located near the dam

12/ 40 Fed. Reg. 31671 (July 28, 1975).
13/ 40 Fed. Reg. 42248 (September 11, 1975).

‘ 14/ Tr. 70.



of the lake and is diécharged through é discharge canal at the
upper end of the lake. The principal environmental impacts
which were of concern to the Board were the impacts of thermal
discharges on aquatic‘life in the léke, entrainment and possi-
ble planktonic shifts resultiné from heat death of organisms
passing through the condenser, and the impact of ﬁhermal dis-
charges on the reéreational value of Lake Robinson.

y 13. The parties to the 1975 hearings preéented exten-
sive testimony on the circulating water system, the resulting
temperature régime and effects on the aquatic and terrestrial
ecosystem, Applicant's environmental monitoring program, and
recreational use of the Lake Robinson impoundment. Although
in some areas the 1975 testimony was not adequate to enable
the Board to make the necessary-NEPA.determinations, in other
areas it was adequate. Thus the record supports a finding,
and the Board so finds, that while the thermal discharges from
.the plant have somewhat diminished the recreational value of
Lake Robinson, the lake as a whole is fit for recreation and
is, in fact, being used by the public for a variety of recrea-

15 '

. /
tional activities.™  The Board concluded, however, that there

were several deficiencies in the'record pertaining principally

15/ Stephenson Testimony at pp. 9-11, ff Tr. 1146; Creel Sur-
vey ff Tr. 1149; Tr. 1150-1173; Applicant's Exhibits Nos.
5-1 through 5-10, consisting of photographs of recreational
activities on Lake Robinson.



to.the impact of thermal discharges on the aquatic and terrés-
trial life of Laké Robinson which made'it impossible for the
Board to judge whether the Robinson operating license should
.be continued, modified or terminated in order to protect en-
vironmental vaiueé and that the record should be reopened to
correct the deficiencies. The Board so advised all parties
by Memorandum and Order dated March 23, 1976. The specific
deficiencies found'byithe Board are enumerated and discussed
- below in connection with the resumption of the evidentiary
hearings in January, 1978.

14. Following the issuance of the Boérd’s March 23,
1976, order, both the Applicant and the'Staff proposed that
Sﬁpplementation of the hearing record be postponed until after
the completion by Appliéant of its 316 demonstratién report
to the EPA in support of its request for an NPDES permit autho-
rizing continued use of Robinson's once-through cooling system
and until after EPA's review and determination of the request.
Applicant explained that the 316 report would cover extensive
studies, which had not been completed at the tiﬁe of the 1975
heafings and which would directly address the matters as to
-which the Board had found deficiencies in the reéord.' Accord-
ingly no further hearings were schéduled by the Board until:

after issuance of EPA's 316 determination late in 1977.



Iv. INTERVENOR'S WITHDRAWAL

15. On March 24, 1977, Mr. Whisenhunt advised the

~ Board that he had diqused‘of the property which gave rise to
his knowledge and interest in this matter, and oanp:il_l?/
1977, formally moved the Board for an order dismissing him

as a party from the proceeding. The Board granted Mr. Whisen-
hunt's motion to withdraw by Memorandum and Order dated May 9,
1977.

| 16. Following Mr. Whisenhunt's withdrawal, both the
Applicant and the Staff proposed that the Board continue to
await the outcome of the EPA 316(a) proceeding before consid-

ering the appropriate disposition of this proceeding,

V. THE EPA 316 FINDINGS AND DETERMINATION

17. On November 15, 1977, the Regional Administrator
of EPA Region IV acted favorably on Applicant's 316 request, by
~issuing formal findings and a determination that the protection

and propagation of a balanced, indigenous population of fish,
shellfish, and other acquatic organisms in and on Lake Robin-
son will be assured by the continued operation of the H. B. Rob-
inson Steaﬁ Plant in its present‘once-thfough mode and by re-
'issuing an NPDES permit to Applicant authorizing such operation.

16/

Copies of the EPA findings and determination= and of the

16/ Applicant's Exhibit 17.

‘10



v 17/
reissued NPDES permit™ were furnished to the .Board, along

with copies of Applicant's 316 demonstrétion report and sup-
plements thereto submitted by Applicant to EPA;£§/ Applicant
also filed with the Board written responses to the deficien-
cies in the evidentiary record identified by the Board in its
March 23, 1976, ordér.ig/ The Staff presented its responses
at the January, 1978, hearing discussed below.gg/ The NPDES
permit sets forth detéiled thermal discharge limitations dur-
ing various seasons of the year and expressly authorizes op-
eration at 2300 MWT. The maximum daily discharge temperature
permitted is 111.2°F. in June through September and a roving

thirty day average limitation of 108.7°F. is also imposed for

that period.

VI. THE JANUARY, 1978, HEARING

21/
18. By notice  published in the Federal Register

for December 28, 1977, the Board scheduled a resumption of
the hearing on January 9, 1978, to receive in evidence the

EPA and other materials supplied to the Board, and to respond

17/ Applicant'erxhibit 16.
18/ Applicant's Exhibits 12-13.
- 19/ Applicant's Exhibit 19.
20/ Following Tr. 1915.

21/ 42 Fed. Reg. 64749.

11



to Board qﬁéstions with respéct to these materials;

19. Bothvﬁhe Applicant and the Staff presented re-
séonsés to seven numbered comﬁents contained in the Board’s
order of March 23, 1976, describing the deficiencies which
the Board had found in the 1975 evidentiary reéord. The
Board's comments and the responses it received are briefly
summarized below.

| 20. Commentil. The Board was concerned that insuf-
ficient data had been provided to assess the impact of maxi-
mum thermal discharges predicted by the Applicant under worst
case conditions (114°F.). The Board's concern has become
largely academic by reason of the conditions of the NPDES per-
mit which limit the summer maximum daiiy discharge temperature
to 111.2°F. and the thirty-day summer average temperature to
lO8.7°F.gZ/

21. Comment 2. Neither the Applicant nor the Staff
had evaluated the impact on aquatic life of the predicted max-
imum temperatures of the cooling water dischérge»by comparison
with established temperature and tolerance limits which appear
in the recofd of the 1975 hearings. Applicant's 316 report to
EPA contained an extensive discussion of thié subject. 1In
addition the Applidant testified that caution must be used in

evaluating the applicability of published tolerance limits to

22/ References in paragraphs 21 through 26 are principally to
the Applicant's and Staff's responses to the Board's March
23, 1976, comments. Applicant's responses are contained
in Applicant's Exhibit 19 and the Staff responses follow
Tr. 1915. :

12



the location, type of study (labératory vSs. field) and accli-
mation history of the species involved. The Staff also tes-
tified that actual field observations provide-é better means
for assessing impacts than the literature values based on
laboratory experiments cariied out in other geographical loca-
tions. Applicant's 316 report supports the conélusion that
from a fish population standpoint Lake Robinson stacks up
well with other blackwater lakes}in the area.

22, Comment 3. The Board found no data inlthe 1975
hearings on entrainment or on the consequences of probable
planktonic shifts resulting from heat death of organisms
passing through the condenser system. Applicant's 316 re-
port on planktonic sampling demonstrates to the satisfaction
of the Board that ichthyoplankton entrainment is low and
that phytoplankton samples have not shown any éignificant
shifts in species either in the lake as a whole or in samples
taken from different locations in the lake.

23. Comment 4. The Board was concerned that spawn-
ing occurs in Lake Robinson during periods when lake tempera-
tures significantly exceed the spawning temperatures listed
in the "EPA Blue Book" for most fish. Both the Applicant
and the.Staff have responded that those temperatures are not
applicable to conditions in Lake Robinson, where the upper
impoundment and springs in the main reservoir'can>provide

suitable thermal regime‘for-spawning regardless of unfavorable

13



temperatures in the main body of the reservoir. The field
data collected by Applicant in the coufse of ifs 316 demon-
stration program shows that reproduction adequate for the
maintenance of a baianced, indigenous.aquatic population is
occurring in Lake Robinson. | |

24; Comment 5. At the time of the 1975 hearing
Applicant's studies of the terrestrial ecosystem had not
progressed to the poiht when definitive conclusigné cbuld
be reached as to the effect of plant operation.”These studies
were completed in the 316 program and the operation of the
plant appears not to have had any noticeable impact on the
terrestrial ecosystem, except for some reduction in. vegeta-
tion and suitable habitat for amphibians in the area of the
discharge canal.

25. Comment 6. The Board felt that.differences
between the observed temperatures in the lake and those pre-
dicted by Applicant's model were sufficiently large to raise
serious questions about the validity of the model. Applicant
testified that its model predictions, which are only for the
lake surface, were generally in good agreement with measured
temperatures at the points of intake and discharge, although
less so at the middle of the lake. In any event the Board
agreés with the Staff observation that since actual tempera-
.tUre-surveysbon Lake Robinson have been performed, these rather
than model prediction$'should be used as the basis for‘environ—

mental assessments.

14



26. Comment 7.  The Board observed that no lake
isotherm temperature data were provided in the 1975 hearings -
for any discharge temperature in excess of 104° and that
Applicant had failed to describe adequately the environmental
conditions during either typical or‘worst case conditions.

As previously noted, the NPDES permit now establishes an
upper limit of 111.2°F. on the maximum daily summer discharge

temperature and a roving thi?t? day average limit of 108.7°F.

M
!

These limits are based on maximum measured temperatures ob-
served during the 316 program. We conclude, therefore, thét
the status of the fish and fisheries is not likely to change
as a result of ﬁhe thermal discharge if the conditions of the
NPDES permit are observed. Further, EPA has concluded that
with operation at 2300 MWT and thermal discharges as high as
111.2°F., a balanced indigenous population of fish will exist
in Lake Robinson. 1In a recent Seabrook decision, the-Nuélear
Regulatory Commission decided that in NRC iicensing proceed-
ings such EPA determinations may and should be relied upon.

Public Service Company of New Hampshire, Et Al. (Seabrook

Station, Units 1 and 2, CLI-78~__, 7 NRC __ (Slip Op. at 33-40)
(TJanuary 6, 1978)).

| 27. The Board's concerns expressed in its March 23,
1976, order have been satisfactorily‘resolved by the materials
‘and evidence presented at the January 9, 1978, hearing. We
conclude that the imﬁact of the Robinséﬁ‘fadility on the aquatic

and terrestrial ‘life in ‘Lake Robinson and on the recreational

15



use of the lake is acceptable and that the benefits to be de-
rived from the continued operation of the facility outweigh

the environmental impacts associated therewith.

VII. CONCLUSIONS

28.. The Board‘concludes:

a. Thé-requirements of Section 102(2) (C) and
(E) of NEPA and of Appendix D of 10 C.F.R.
Part 50 have been complied with in this
proceeding; and

b. Having independently considered the final
balance among conflicting environmental

.factors in the record of the proceeding
with a view to determining the appropriate
action to be taken, the Board has deter-
mined, after'weighing the environmental,
econocmic, technical, and other benefits
against environmental costs and consider-
ing available alternatives, that the oper-
ating license for H. B. Robinson Unit 2

should be continued in effect.

16



. VIII. ORDER

29. Based on the anrd’s findings and coﬁcidsions
it is ordered that the Director of Nuclear Reactor Regulation
is authorized to continue in effect ﬁhe opérating license for
H. B. Robinson Unit 2, subject to sﬁch.license.conditions for
the protection of environmental values as the Director may,
consistent with this Initial Decision, determine to be appro-
priate.

30. It is further ordered, in accordance with 10
C.F.R. Section 2.760, 2.762, 2.764, 2.785 and 2.786 that this
Initial Decision shall be effective immediately and shall con-
stitute the final action of the Commission 45 days after the
date of issuance hereof, subject to any review pursuant to -

the above cited rules.

Respectfully submitted,

SHAW, PITTMAN, POTTS & TROWBRIDGE

[ i ],

eorg F’ Trowbridge

Dated: April 19, 1978

17



- @  2pril 21, 1978

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY

— et e e N

(H. B. Robinson, Unit No. 2)

Docket No. 50-261

50-261 (OL Modification)

CERTIFICATE OF SERVICE

I hereby certify that copies of "Applicant's Proposed Find-
ings and Conclusions in the Form of a Proposed Initial Decision,"
dated April 19, 1978, were served upon the following persons by de-
posit in the United States mail, postage prepaid, this 21st day of

April, 1978.

John F. Wolf, Esquire

Chairman .

Atomic Safety and Licensing Board
3409 Shepherd Street
Chevy Chase, Maryland 20015

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. A. Dixon Callihan
Union Carbide Corporation
P, O. Box Y '
Oak Ridge, Tennessee 37830

David A. Kubichek, Esquire

Office of the Executive Legal
Director _

U. S. Nuclear Regulatory Commission

Washington, D.C. 20555

Docketing and Service Section
Office of the Secretary

U. S. Nuclear Regulatory Commission
Washington, D.C.

20555

Dated: April 21, 1978



‘ " UNITED STATES ,
NUCLEAR REGULATORY CUMMISSI %

| 4//%/%3

John F. Wolf, Esq., Chairman ~ Dr. A. Dixon Callihan

G Gl

3409 Shepherd Street ' Union Carbide Corporation
Chevy Chase, Maryland 20015 P.0. Box Y
DISTRIBUTION ' ’ - Dak Ridge, Tennessee 37830
Eg?;chek Dr. Richard F. Cole
Shapar/Engelhardt/Grossman Atomic Safety and Licensing Board
Reg Cent ral: LPDR U.S. Nuclear Regulatory Commission _
Formal File (2) ‘ Washington, D.C. 20555 1 _ +
H.Smith I
S.Bajwa . h
L .Brenner In the Matter of

Carolina Power and Light Company .
(H. B. Robinson, Unit No. 2)
Docket No. 50-261 and
50-261 (0L Modification)

Gentlemen:

During the course of the NRC Staff's continuing studies of ECCS
performance characteristics for pressurized water reactors, the
Staff has identified certain aspects of accumulator de]ivery which
should be considered further. This matter is discussed in the

“enclosure to this. letter (and in the NRC Staff memorandum attached

to the enclosure).

‘For reasons outlined in the enclosure, the Staff does not be]fevé

that this matter has an adverse effect on this proceeding..

Sincere]y;

 David A. Kubichek
Counsel for NRC Staff . -

Enclosure : , o . _;’; N
"Accumulator Delivery," and attached memo fm T
D. F. Ross, Jr., to U.S. Standard Problem Participants

cc:  (See Page 2)



cc: (w/enclosure)

George F. Trowbridge, Esq.

Docketing and Service Section

Richard Jones, Esq.

Atomic Safety and Licensing
Board Panel '

Atomic Safety and L1cens1ng

- Appeal Board _

. oFsiceEd OELD ’

DKub1chek

sumuu:)-' ERETS /.

" parzd 4!1( /781 ) :
(v OSSN . =

Form AEC-318 (Rev. 9-53)° i i
318 .( ev. 9 53) AECM 0240 TT U. S. GOVERNMENT PRINTING OF FICES 1874-526.186
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T : WAGE NG TON, D € 2nant

MEMORANDUIS 100 1.S. Standard Problem Participants
FROM: Donwond F. Ross, Jr., Assistant Director for Reactor Safety, k:

SUBJECT: | AftUHULATOR DELIVERY COMPARISONS

RELAP-4 comparisons of LOFT tests L1-3A and L1-4 (U.S. Standard Problem #7) k3
have highlighted certain aspects of accumulator delivery which should be B
considered in the standard problem program. The RELAP-4-program through
version 2 of MND-6 used an isothermal gas expansion model for nitrogen in
the accwnulators. Post test analysis of L1-3A by INCL indicated that the
actual gas expansicn is somewhere between isothermal and isentropic (¥ 1.2 E
L1-4 RELAP analysis used an intermediate value for ¥ and after correcting [
T0se confficients was able Lo match pressure and delivery driving the early §
portion of accumulator delivery. After 35 seconds of injection the data 3
chows flow spikes which are not predicted by RELAP. It has been suggested
that this is related to nitragen in the delivery lines and may cause
exhaustion of the accumulators socner than predicted.

We belisve that accumulator delivery behavior can hdve an important effect
on ECCS performance. The U.S. Standard Problem suggested list of comparisc ¥
incliudes accusulator delivery. In the past this information has not been
provided by all participants. Please provide pressure and flow comparisons B
for all past and future standard problems where applicable. For L1-4 disu g
the comyariscns, inciuding the following:

a.) Gas rmipansion model

b) Hoat t\‘:mq‘fe-i‘

c.) Loss canfficients

d.) Mitrogen ingestion

e.) LOFT typicality compared to large scale accumulator data
. Gy 'A:rsu,;"ft,?cpTZv o .

Farlicipants having approved licensing modclsiprovide any additional compa: E

to experiment or other information pertinent to assessing the validity of ' &

accumulater delivery medels.

Sincerely,

Denwond F. Ross, Jr., Assistant Direct- §
for Reactor Safety :

Division of Systems Safety

Office of Nuclear Reactor Requlation
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1.

2.

3.

4.

Concern:

ACCUMULATOR ['ELIVERY

Actusl accumulators may deliver ECCS water to the reactor
coolant system faster than is predicted by some computer
programs used to predict ECCS performance. This could

mean that sufficient accumulator water would not be available
at the time it is needed. Attention was focused on this
problem when comparisons of accumulator delivery calculations
viere made between RELAP4 (NRC) and SATAN VI (Westinghouse) as
part of the Upper Head Injection (UHI) review. Comparisons
to the LOFT experimental data indicated that the Westinghouse
model might be underpredicting accumulator delivery flow
vater. The key factors influencing -delivery rates are the
gas expansion model and the effective delivery 1ine resistance.

Safety Significance: There is no specific reference to our current

Evaluation:

Ticensing position. Each reactor vendor proposed

a different model in 1974 for compliance with Appendix
K. These models are described in the appropriate
topical reports. Ve did not consider this an issue
at that time so implicitly accepted each model for
accumulator delivery. We do not believe that this
issue poses a significant safety problem and can
ultimately be handled within the scope of present
ECCS design capability. An example of the influence
that the gas model can make on integrated accumulator
delivery is shown on Figure 2 enclosed. Test

data are from full-scale accumulator discharge.

lle are asking our consultants (Sandia Laboratories) to continue
Lheir analytical evaluation of this issue. We have requested
tlestinghouse to provide comparisons of their model with
prototypic accumulator delivery data for UHI plants. As:

part of the Standard Problem Program we have requested all
participants to provide analytic comparisons to available

data (see memo Ross to Standard Problem Participants, enclosed).

[t is conceivable that after our review of this issue is
conplete, changes in some vendor models for some plants may
be required. The effect of these changes on calculated
ECCS performance is not likely to be large for any plant

. except UHI plants. - In any case, simple adjustments in

accumulator water volume could imost likely compensate for
any model change. This issue should be completely resolved
hy August of this year.

Interim Accounting: [t is recommended that no change is required until

our evaluation is complete. Since we have notified
reactor vendoys by mail ov the need to do

additional calculations, we should consider 1nform1ng
sitting boards in the post-SER space. It is applicable
to all such PURs.



‘ UNITED STATES ‘ ;

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

s

John F. Wolf, Esq., Chairman Dr. A. Dixon Callihan
‘3409 Shepherd Street ' Union Carb1de Corporat1on
Chevy Chase, Maryland 20015 - P.0. Box Y :

. : : : Oak Ridge, Tennessee 37830

DISTRIBUTION - Dr. Richard F. Cole

Kubichek ‘ o Atomic Safety and Licensing Board

Reis ' U.S. Nuclear Regulatory Commission o

Shapar/Engelhardt/Grossman Washinaton, D.C. 20555 ' —

Reg Central: = LPDR . _ : ‘ R

Formal File (2) . ' h

-H.Smith In the Matter of

S.Bajwa E " Carolina Power and Light Company

L.Brenner ‘ . L (H. B. Robinson, Unit No. 2)

Docket No. 50-261 and
50-261 (0L Modification)

Gentlemen:

Enclosed for the information of the Licensing Board is an NRC Staff
memorandum which discusses certain information concerning behavior of
jodine during postulated steam generator tube rupture accidents.

| Sincerely,

David A. Kubichek
Counsel for -NRC Staff

Enclosure

Memorandum fm R. H. VoT]mer to D. B. Vassallo
dtd February 22, 1978 :

cc:  (w/enclosure) . _
George F. Trowbridge, Esgq. . I e -
 Docketing and Service Section ‘ - o
Richard Jones, Esq. ’
Atomic Safety and L1cens1ng
Board Panel
Atomic Safety and L1cens1ng
Appea. Board :

OFFICE3»

. SURNAME D | -

‘Porca ASC.118 (Rev. 9-53) AECM 0240 % U. S. GOVERNMENT PRINTING QF FICE! 1874-326-168



UNITED STATES

NUCLEAR REGULAITORY COM}‘SION
. WASHINGTON, D. C, 20553

HOTE;TO: Domenic 3. Vassa11o Assistant D1rector for Light Water

Reactors, DPHM

“FROI: ‘Richard il. Vollmer, Assistant Director for Site Analysis, DSE

SUBJECT: CONSULTANT REPORT REGARDIHG NON-CONSERVATISM IN STAFF MODEL

As a result of a technical assistance contract with a staff consuitant,
a technical report (HUREG-0409) on "Iodine Behavior in a PUR Cocling
System Following a Fostulated Steam Generator Tube Rupture Accident,”
by A. K. Postma and P. S. Tam, was published in January 1978.

The report is a tbeovetical study of the iodine behavior in the primary

and secondary coolant systems of a PWR following a postulated steam
generator tube rupture. The report concludes that, as a result of such

‘a rupture, primary coolant water containing jodine wauld be atomized by

hydradynamic forces as it flashed through the leak path into the steam
system. The removal of iodine by the secondary water was predicted to
be hignly deperdent upon the primary-to-secondary oressure difference

and upon-the watsr depth. Calculations made in the report, and which
‘the report emphasized were dosicned to yield conservative predictions,

indicated that in (he early part of the accident less than 50% of the
jodine might be removed by the aecondary water, whereas in the. later
pnases of the accident, about 95% of the iodine would be removed.
Although the renort attempted to assess the iodine removal by steam
separators it did not examine possible jodine removal due to the prox-
imity of neightoring tubes and other submerged structures in the steam
generator.

. The present staff model, as outlined in Starndard Review Plan 15.6.3,

assumes that a constant valuc of 20% of ‘the jedine transferred to the

secondary water is removed and retained in it. Therefore, KUREG-04Q9
" implies that the present staff model may be non-conservative in the

early phases of the accident, but may be overly conservative in the

later phases. | -

The overall degree of consgr"3t1sm or non-conservatism of the staff's
present model cannot easily L2 assessed without a much more detailed
examination. However, some perspective regarding the implications may



x

-

Domenic .B. Vass’o - .- 2 - . FEB 22173

be gained by observing that, the present staff model predicts the radio-
logical conseqiences of a steam generator tubz rupture coincident with
a large jouine spike to be about 73 rem to the thyroid for a typical
PUR at a site with poor (X/Q =1 x 10-3 sec/m3) metecrology. We can
conclude from this that even if the staff's model was less conservative
throughout the azcident by as much as a fTactor of four, that our con-
c¢lusions regarding the acceptability of this event would not Tlikely
change.

The staff is currently taking action in this matter in two ways. First,
the staff is preparing and evaluating a more detailed model to be {ncor-
porated in its ravisad Standard Review Plan in this area which will allow.
for a time-dependant jodine retention fraction in the. secondary water.

- Second, the staff is planning to have experiments performed, as suggested

by NUREG-04Q0%5, that wiil confirm or refute the values indicated by the
report. ' : - _
We believe, in view of the possibility of a non-conservative staff model
in this regard, that the licensing boards currently in progress for all
PWR plants should be duly informed.

Richard‘H Voxxm.., Assistant Director
for Site Analysis

Division of Site Safety and

“Environmental Analysis

QR N o . . RN - © e - C g
. .
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UNITED STATES OF AMERICA
NUCLEAR-REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
eV EN S

In the Matter of, » ;

Docket No. 50-261

CAROLINA POWER AND LIGHT COMPANY ) ‘
) 50-261 (0L Modification)
| . Al

(H. B. Robinson, Unit No. 2)

NRC_STAFF'S CNMMENTS ON APPLICANT'S PROPOSED PARTIAL DECISION

The NRC Staff has examined'Applicantfs Proposed Partid]:Decision dated

‘February 22, 1978 which proposes that the environmental phase of this

proceeding be terminated. Termination of this phase of the proceeding

in accordance with Applicant's proposal is acceptab]e to the Staff.

Respectfully submitted, .

OO foli ~

David A. Kubichek
Counse]yfor NRC Staff

Datéﬁ at Bethesda, Maryland
this- 13th day of March, 1978



(H. B. Robinson, Unit No. 2)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION.

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER AND LIGHT COMPANY Docket No. 50-261

NOTICE OF APPEARANCE

Notice is hereby giveh that the undersigned attorney herewith enters

an appearance in the captioned matter. In accordance with 82.713(a),

10 CFR Part 2, the following information is provided:

~ Name David A. Kubichek

Address U.S. Nuclear Requlatory Commission

Washington, D.C. 20555

Area Code 301-492-7268

Telephone Number

Supreme Court for the State.
of Nebraska

Admissions

u.s. District Court for. the
District_of Nebraska

NRC Staff

Name of Party
' . U.S. Nuclear Regu]atory Commission

Respectfu11y submitted,

Ouid A aMJ

David A. Kubichek
Counsel for NRC Staff

Dated at Bethesda, ‘Maryland -
this 13th day of March, 1978

50-261 (0L Modification)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

)

_ )
CAROLINA POWER AND LIGHT COMPANY ;
)

(H. B. Robinson, Unit No. 2)

Docket No. 50-261 :
50-261 (OL Modification)

CERTiFICATE OF SERVICE

f hereby certify that copiés of "NRC STAFE'S COMMENTS ON APPLICANT'S
PROPOSED PARTIAL DECISION" and "NOTICE OF APPEARANCE" of David A. Kubichek
in the above-captioned proceeding have been served on the following by

deposit in the United States mail,
indicated by an asterisk, through

first class or air mail, or, as
deposit in the Nuclear Requlatory

Commission's internal mail system, this 13th day of March, 1978:

“John F. Wolf, Esq., Chairman
3409 Shepherd Street -
Chevy Chase, Maryland 20015

Dr. A. Dixon Callihan

Union Carbide Corporation
P. 0. Box Y

Oak Ridge, Tennessee: 37830

- Dr. Richard F. Cole* .
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

George F. Trowbridge, Esq. :
Shaw, Pittman, Potts & Trowbridge -
1800 M Street, N.W. - .-
Washington, DC 20036 ‘

Docketing and Service Section

- Office of the Secretary

U.S. Nuclear Regulatory Commission
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICEMSING BOARD

3/3/ 78

CAROLINA POWER AND LIGHT COMPANY g : DOCket ‘No. 50 261
' ' g ' 50 261 (0L Modification)

In.thé Matter of

- (H. B. Robinson, IInit No. 2)

NOTICE OF WITHDRAWAL OF APPEARANCE

 Notice is hereby given that effective March-JO, 1978, I'Wi11 Qithdfaw
  hy appearance in the above captioned'proceeding. A1l mail ahd service
llsts should be amended to- de]ete my name after that date. - |

| | Resnectfu]]y subm1tted

Uodoes o /f/ﬁfcw/

Auburn L. Mitchell
Counsel for NRC Staff

‘Dated at Bethesda, Maryland
: this . 8th day of March, 1978
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mail, or, as indicated by an asterisk, through deposit in the Nuclear
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3409 Shepherd Street
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P. 0. Box Y
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. UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

)
) :

CAROLINA POWER & LIGHT COMPANY ) -Docket No. 50-261 :
) 50-261 (OL Modification)
)

- (H. B. Robinson, Unit No. 2)

_APPLICANT'S PROPOSED PARTIAL DECISION

- I. PRELIMINARY STATEMENT

1. This partial aecision terminates the environmental
phase of a consolidated hearing in. two proceedings‘cohcerning
Operating License No. DPR-23, issued to Carolina Power & Light
‘Company ("Applicant"i/) on July - 31, 1970, by the Atomic Energy
Commissiong/ authorizing the oéeration of the H. B..Robinson
Steam ElectriclPlant, Unit No. 2, at Applicant's site in Dar-
lihgton Couhfy; South Carolina. The first prdceeding involves
the Commissibn's review and.determination pursuantito'NEPA as

to whether the operating license should be continued, mbdified,

1/ The Company is, technically, the "licensee" in one proceed-
ing and an "applicant" in the other. The term "Applicant,"
however, was commonly used at the hearing by all of the par-
ties and will therefore be employed throughout the decision.

2/ The Energy Reorganization Act of 1974, 42 U.S.C. § 5801, et
seq., abolished the Atomic Energy Commission and transferred
'its licensing functions to the Nuclear Regulatory Commission.
"The term "Commission" is used in this decision to refer to
both the AEC and the NRC.



terminated erappropriately>cenditidned'to.proteet envirbnmen—
tal values. The second involves Applicant's pending applieation
to the Commission for an amendment to the operatlng license in-
creasing the authorlzed power level of the Roblnson plant from
2200‘MWT’to 2300 MWT.

2. As explained more fully below, we terminate the en-
vironmental phase of the consolidated hearing because the ohly
intervenor reéuesting a’hearing has withdrawn from the proceed-
ing and because the Board is satisfied on the basis of evidence
presented in the hearings-held te date that no seridus environ- -
mental problem exists which requires its further'ettention.

We consider it appropriate, however, first to describe briefly
the history of the proceeding and the evidence presented to
the Board. |

3. The Robinson facility is subject to the prov131ons
of Sectlon B of Appendlx D to 10 C.F.R. Part 50, which sets
forth procedures for the env1ronmental review of productlon and
utlllzatlon fac111t1es for which construction permlts Oor oper-
atlng llcenses were issued in the period January 1, 1970, to
September 9, 1971.2/ On July 6, 1973, the Commission issued f
"Notice of Opportunity for Hearihg Pursuaht to 10 CFR Part 50
- Appendix D, Section;B."é/‘ Notice was given therein that the

Commission was providing an opportunity for hearing with respect

3/ Pursuant to 10 C.F. R. § 51.56, ‘Appendix D to Part 50, rather
than Part 51, remalns appllcable ‘to these- proceedlngs.

4/ 38 Fed. Reg 19148 (July 18, 1973).
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to-whéther, coﬁsidering the'matters cqvefed'by.Appendix D to
10 C.F.R; Part 50, the existing.full term b?erating license
'should be continuéd, modified, terminaﬁed or appropriately con-
ditioned to protect environmental values. |

| 4. On September 6, i973,>an Atomic Safety and Licens-
ing Board deéignated to rule on petitiona for lea&e to inter-
vene issued a Memorandum and Order in which it grahted the
Augﬁst 16, 1973, petitioﬁ.éf John D. Whisenhunt ("Intervenor")
of Florence, South Carolina. On September 28, 1973, that
Board issuedi"Notice of.Hearing_PursuaAt to 10 CFR Part 50,
Aépendix,D, Section B," which gave notice that a hearing would
be held and that this Atomic Safety and Licensing Board ("the
Board") had been designated to COnductvthe hearing.é/

5. In a notice issued dﬁ Novembér 13, 1973, the Board
scheduled a prehearing conference to be held in Hartsville,
South Carolina, on November 30, 1973. In a_Prehéaring Conferf
ence Order of January 2, l974,.thé Board set forth the actions
taken.at the conferencé, which included the approval of stipu- -
lations by the,parties concerning the scheduling of discovery
and the'commencement ofvthé evidentiary hearing, the order of
appearance of witnesses at the hearing, and the matters in con-
troversy.

6. On April'24)_l974, the Commission iésued "Notice of

Proposed Issuance ofaAmendment:of Facility License," which gave

5/ 38 Fed. Reg. 27433 (October 3, 1973).



notice that thé Commission was considering the issuance of an
amendment’to_the'licensé which wouid autﬁorizé an increése in
maximum steady-state power levels from 2200_to'2300 MWT, in
response.to Carolina Power & Light Company's application of
February 4,'1974;§/ Notice was given therein thét'petitions
for leave to inter&ene-might be filed in accordance with the
Rules df Practice. On May 24, 1974, Mr. Whisenhunt petitioned
to interene in the operating license amendment proceeding
and his pétition Was'grahted in July 22, 1974. On the same
day'thé'Boa:d issued "Notice of Hearing on Modification of

Facility Operating License,"” which gave notice that a hearing

- would be held by ﬁhe Board concerning the license amendment
application.Z/ | |

7. On July 22, 1974, the BoardAfeferred to the
Commission'the-question of consolidating, pursuant to 10 CFR
§ 2.716, the proceeding'pursuant to Section B of AppendiX‘D>
to 10 CFR Part 50,.with the proceeding on the issuance of an
amendment to the license. The‘Board noted that the two.
,pr0ceédings invol&ed the same parties and the same'mattérs-
in controvérsy. On September Q, 1974; the‘Commission ordered
thé Sﬁbjeét-procéedings consolidated for hearing and all other -

purposes. CLI-74=34, RAI-74-9, 373.

6/ 39 Fed. Reg. 15061 (April 30, 1974).

7/ 39 Fed. Reg. 27748 (July 31, 1974).
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8. The matters put in controversy in the
consolidated proceeding were the following contentions
raised by Intervenor:

"Periodically since the installation. and
operation of the nuclear plant, the waters
of Lake Robinson have been heated to such an
~extent as to be unfit for use for recreational
purposes. Fish and other wildlife have been
in Petitioner's opinion damaged by the
- excessive heat generated by the nuclear plant.

"Said plant is detrimental to the ecology
of the waters of Black Creek which provides
the main water supply of Lake Robinson, both
those waters above as well as below the lake
and the lake itself is kept at such a high
degree of heat as to be unusable by human
beings and harmful to all wildlife therein.”

9. On November 4, 1971, Applicant submitted to the
Commission,_and subsequently amended'oh.three occasions, an
Environmental Report ("ER") on the H. B. Robinsoﬁ Steam
Electric Plant, Unit No; 2.§/ :

10. The Staff, after receipt and consideration of the

comments submitted on the Draft Environmental Statement,

9/

prepared a Final Environmental Statement ("FES"), which

includes a discussion of the comments received.

8/ ‘Applicént's Exhibit No. 3.

9/ Staff's Exhibit No. 5.



II. THE 1975 HEARINGS

11. Pursuant to Notices issued by the Board. on July 22,
'1975'12/ and on September 2, 1975 1L/ sessions of the ev1den—
tiary hearlng were held in HartSVLlle, South Carollna, on Aug—
ust 12 through 15, and September 23 through 26, 1975. The
Board invited the presentatlon of limited appearance statements
pursuant to lO C.F.R. § 2.715(a), but none were presented 2/
The record of the hearing 1ncludeS'the testimony of:witnesses
for Applicant, the Staff, and Intervenor,_the testimony of of-
ficials from the State of South Carolina and from Region IV
of the U. S. Environmental Protection Agency called by the
Board, and exhibits. The testimony.includes responses by the
Applicant and Staff to nuﬁerous questions posed by the Board
in the course of the proceeding. |

12. - The 1975 hearinge,were primarily concerned with the
environmental impaots on Lake Robinson aesociated with the
Robinson plant's once—throngh‘cooling system. Lake Robinson
AlS an impounded lake built by Appllcant to supply coollng water
to Roblnson Unit No. 1 (a small cocal-fired plant) as well as to
Roblnson Unit No. 2. Cooling water flows to the plants through

~an intake structure located near the dam of the lake and is

_10/.40;Fed; Reg. 31671 (July 28, 1975).
11/ 40 Fed. “Reg. 42248 (September 11, 1975).

12/ Tr. 70
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discharged thrdugh a diéchérge canal at the upper end of the .
lake. The principél'environmeﬁtalvimpacts which were of
‘concern to the Board were the impacts of thermal discharges
on aquatic life in the 1lake, eﬁtrainment andvpossiblé'plénktonic
shifts resulting from heat death of-organisms passing through
the condenser, and the impact of tﬁermal discharges on the
recreétionallvalue of Léke Robinson.

| 113. The parties to the 1975 hearings presented extensive
testimony on.thg‘circulating Watervsystem,.the resulting
temperature régimeland effectsuoh‘the aquatic and»terrestrial
ecosystem, Applicant's environmenﬁal monitoring program, and
recreational use of the Lake Robinson impoundment; All of
this tésti@bny has been taken into account by the Board in
decidihg to terminate the environmental phase of the hearing.
The Board was aléo informed at the hearing that Applicant had
under way, bﬁt had not completed, a 316‘dem0nstration pfogram'
in support of its:application to EPA for approval of Robinson's
once—througﬁ cooling system. Following the‘close of the 1975
hearings, the Board concluded that there were several deficiencies
'in_thé.recprd'ﬁhich made‘it impossible for the Board to judge
whethervthe‘Robinson opérating license'should'be cﬁntinued;
modified or terminated in order to protect envirdnmental values
and thaf‘the-record should be reopened to correct the deficiencies.
- The Boara so aavised all parties by Membrandum'aﬁd Order dated
March‘23,_l976. The'Specific.deficiencies foundvby the Board
are enumerated and diécussedvbélow_in connection with the

resumption of the evidehtiary hearings in January, 1978.



14. Following thé'issuancé of_phe'Board‘s March 23, 1976,
order, both thevApplicant and‘the Staff'prdposed that supplemen-
tation of the hearing record be postponed uhtil after the com-
pletion by Applicant of its 316 demonstration'reportvto the EPA
ih support. of iﬁs request for an NPDES permit authorizing con-
tinued use of Robinson's once—through cooling system and until
after EPA's review and determination of the reques£.= Applicant
explained that the 316 report would cover extensive.studies;
which had not' been completedbat the time of the 1975 hearings
and whiéh wpuld directly address the matters as to‘which the
- Board had found deficiencies in the repord. Accordingly no
further hearings were.scheduled by the Board unﬁil-aftér'issu?’

ance of EPA's 316 determination late in 1977.

ITI. INTERVENOR'S WITHDRAWAL

15. On March 24, 1977, Mr. Whisenhunt advised the Board
that‘he had disposed_of the property which gave rise to his
knowledge and intereét in this matter, and on Apfil 17, 1977,
formally moved the Board for an order dismissing him as a party
from the proceeding. The Board granted Mf; Whisenhunt's motion
to Withdraw_by Memorandum and drder dated May 9, 1977.

16. Following Mr. Whisenhunt's withdrawal, both the Ap-
plicant and the Staffppropdséd-that.ﬁhe Board continue to await
the outcome of the EPA.316(a) prpéeeding before considering the

appropriate disposition of this-proceedihg,



IV. 'THE EPA 316 FINDINGS AND DETERMINATION

. 17. On NovemberrlS,'l977,bthe Regional Administrator
of EPA Region IV acted"favorably’oﬁ-ApplicantYs.BlG requést,
by issuing formal findings and a detefminatidn'that the pro-
tection and propagaﬁion of a balanced, indigenous population
of fish, shelifiéh, and other acquatic organisms in and on’
Lake Robinson will be assured by the continued operation of
the H. B. Robinson Steam-Plént:in its present once—thréugh
mode and'by'reissuiﬁg an NPDES;pefmit to Applicant .authoriz-
ing such operation. Copies of the EPA findinés and determin-
_ationlz/ and of the reissued NPDES permitlé/ were furnished
to the Board, along with copies of Applicant's 316 demonstra-
tion report and supplements thefeto submitted by Applicant to
EPA.EE/'Applicant also filed with the Board written responses
to the deficiencies in the evidentiary record identified Ey
the Board in its March 23, 197s, order;lé/ The Staff preéented
its responses at the January 9 hearing.lZ/ TheSe documents

were all admitted into evidence at the January, 1978, hearing

~discussed below. The. NPDES permit sets forth detailed thermal -

13/ Applicant's Exhibit 17.

14/ Applicant's Exhibit 16.‘

15/ Applicant's Exhibits 12-13.
| 16/ Applicant'é Exhibi£ 19.

17/ Following Tr. 1915.



discharge limitétions'during'various seaéons'of.the year‘and
expressly authoriZes_operation at 2300 MWT; The maXimum daily

| discharge temperature permifted is'lll.2°F.>in June through
September and é roving'thirty day average_limitation of 108.7°F.

is also imposed for that period..

V. THE JANUARY, 1978, HEARING

"18. By noticeig/.published iﬁ the Féderal.Register for

December 28, 1977, the Board scheduled é resumptioh of the
hearing on January 9, 1978, to receive in evideﬁce-thé EéA and
other'materials supplied to the Board, to respond to Board
gquestions with respect_to these materials, and to cohsider a
motion filed by Applicanﬁ-on December 29, 1977, that the Board,'
after consideration df the materials to be élaced in evidence
at the January 9 hearing, terminate the hearings in this pro-
ceeding.
19.  Both the Appiidant and the Staff presentéd responses
.to seven numbered comments contained in the Board's order of
March 23, 1976, describing the deficiencies which the Board
had found in the 1975 eVidentiary record. The Board's comments
and the.responses it received are briefly summarized below.
v20,._Comment 1. The Board was'concerned that.inéufficient

data had been provided to assess the impact of maximum thermal

18/ 42 Fed. Reg. 64749
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_ discharges predicted byAthe Applicant'unaer worst.case condi-
tionsv(li4°F.). The.Board's concern has become largely aca- |
demic by reason of the conditions of the NPDES permit which
limit‘the summer maximum daily discharge temperature-to'lll 2.F.
and the thlrty—day summer - average temperature to 108.7°F. 13/
2l. Comment 2. Neither the Applicant nor the Staff had
evaluatedvthe impact en aquatic life of the predicted maximum
temperatures of the cooling water discharge by comparisen with
established temperahure and tolerance limits which appearrin
the recerd of the 1975 hearinés. Applicant's 316 report to
EPA contained an extensive discussion of this subject. In ad-
dition theé Applicant testified that caution must be used in
- evaluating the>appliCability of published tolerance limits to
the location, type of study (laboratory vs. field) and accli-
mation history,of the species involved. The Staff alSO'ﬁesti—
fied that actual field observations. provide ‘a better means
for assessing-impacts than the literaturenvalues'based on lab-
' oratoryrexperiments'carried out in other geographieal loca-
‘tions. Applicant's 316 report supports the conclusion that
from a fish population standpoint Lake Robinson stacks up well

with other blackwater lakes in the area.

-19/ References in paragraphs 21 through 26 are pr1nc1pally to
the Applicant's and Staff's responses to. the Board's March

- 23, 1976, comments. . Applicant's responses are contained
“in Applicant's EXhlblt 19 and the Staff responses follow

- Tr. .1915. .
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A22. -Comment 3. The Bqafd found nd'data‘injtﬁe 1975
hearings on entrainment or on fhe'consequences of probable
planktonic shifts resulting'from heat death .of organisms
.passing.through the.cohdensér‘system. Applicant's 316 re-
port on planktonic sampling demonstrates to the satisfaction
of the Board that ichthyoﬁlankton:entrainment is low and
that phytoplankton samples héve.not shown any significant
shifts in species either in the lake;as;a whole or in samples
taken from different locations in thé lake.

23. Commént 4. The Board was concernéd that spaWning
occurs in Lake Robinson.duriﬁg periods when lake temperatures
significanﬁly exceed the spawning temperatures listed in the
"EPA Blue Book" for most fish. ' Both the Applicant and the
Staff'havé responded’that-those temperatures are not abpli-
cable to conditions in Lake Robinson, Where the upper impound-
ment and springs in_the main feservoif cah'provide suiﬁable
thermal regime for spawning regardlessvof unfavorable temper-
- atures- in the main body.of the reservoir:. The field data.
collected by Appliéant,in'the cburse of its 316 demonstration
program shows that reproduction adequate for the maintenance
of a balanced, indigenéus.aquatic populéﬁion is 0ccurring~in
Lake Robinson. |

| 24. Comment 5. At the time ofithé‘l975 hearing Apéli—
‘cant's étudies of the tefreétrial‘ecoéystem had notAprdgreSSed

to the point when definitive conclusions could be reached as

-12-



to the effect.of plant'operation.b These studies were
,coméleted in the 316 program and the operation of the plant
appears-not.to have.had any noticeable impact on the
terrestrial ecosystem, except for some reduction inv
vegetation and suitable habitat for amphibians in the

afea of the discharge canal.

25. Comment 6. The Board feit that differences
between the obsér&ed temperatures in the.lake and those
predicted by Applicant's model were;sufficiently large to
raise serious quesﬁions.aboﬁt the validity of the model.
Applicant testified thét,iﬁs model predictions, which are
_ohly_for the lake surface,vwere generally in good agreement
with measured teméeratures at the points of intake and
discharge, althodgh less so at the middle of the léke.

In any event the Board agrees with the Staff observation

that ‘since actual temperature surveys on Lake Robiﬁson

have been performed, these rather than model predictions

should be used ds:the basis forfénvironmental assessments.
26..'Comment 7. The Board observed that no lake

isotherm temperature data we:e'provided in the 1975 hearings

for any discharée.témperaturé'in excess of 104° and.that

v Applicant had failed to'déscribe adequately the environmental

~conditions during either typical or worst case conditions.

©=13-



As pre?ioﬁsly,noted,vthe'NPDES permit now establishes an
ﬁpper'limit of 111.2° F. on thevmaximﬁm daily summer
discharge teﬁperature_and a roving thirty day_everage limit
of 108.7° F. These limits_are based on maximum measured
temperatures observed during‘the 316 program. We conclude,
therefore, that the status of tﬁe fish and fisheries is not
likely to change‘as a result of the thermal discharge if

the conditions‘of the NPDES permit are observed. Further,
ﬁEPA has concluded that with operation'at-2300 MWT and"thermal,v
discharges as high as-lll.2° F., a balanced, indigenous.
population of fish will exist in Lake-Robinsoh;’_In a recent
Seabrook decision, the Nuclear Regulatory Commission decided
that in NRC licensing proceedings such EPA determinations

may and Should be relied upon. Public Service'Company of

New Hampshire, Et Al. (Seabrook Station, Units 1 and 2,

CLI-78-___, 7 NRC ___ (Slip Op.at 33-40) (January 6, 1978)).
27. The Board's concerns expressed in itS-March 23, 1976,
order have been'satisfectorily resolved by the_materials and
evidence presented'at the Janﬁary 9, 1978, heering._ The Steff
witnesses testified that the.results of the 316 program had
reinforced the conclu51ons contained in the Staff's Flnal
Environmental Statement with. respect to the impacts assoc1ated
w1th the thermal dlscharges and we flnd no reason to dlsturb

those conclu51ons. '
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VI. CONCLUSIONS

28. Under the Commission's regulations, a hearing is.not
required in a Section B, Appendix DfenVironmentél review or for
an amendment unless reqﬁestéd by -an interested'persoﬁ_and then
only as to contested issues. Licensing Boards are instructed
by Section 2.760a of.the Rules of ‘Practice to consider issues
not in controversy in prdceedings for the issuance of operating
licenses.onIY'under extraordinary circumstanées where a serious
safety, environmental or common defense-and_security matter exists.
The Board‘concludes that this Commission guidance should be equally
applicablé to other operating license proceedingS'where hearings
are‘held at the request of an interested person.

29, 4With the withdrawal of Mr. Whisenhunt, there are no
lqnger any issues in controversy. Therefore, unless the Board
has identified a serious environmental or safety matter, there.
are no issues to be decided by the Board and no occasion to
. continue the hearings in this proceeding.: In the light of the
Board's findings in Part V -above and-reSolutioﬁ of its earlier
concerﬁs; the Board'conéludes that théré-are'no longer any serious
envirqnmental matters requiring the Board's further attention and
that the enVironmental phase of the consolidated hearing»ghould
be terﬁinaﬁed.' |

© 30. The Board's action in terminating the énvironmental
-phase,of‘thé hearing'is cdnsistént'with the;actions.takeh by

other Boards in Appendix D proceedings where intervenors have

-15-



‘withdrawn from the proceeding. See, e.g., Baltimore Gas

and Electric Company (Calvert Cliffs Nuclear Power Plant,

Units 1 and 2), LBP-73-15, 6 AEC 375 (1973), Tennessee

xValley Authority (Browns Ferry Nuclear Plant Units 1, 2

and 3) LBP~73-43, 6 AEC 1062 -(1973), Metropblitan Edisbn
Coméany (Three Mile Island'Nuclear Station, Unit 1),
(unpublished order), Docket 50-289 (November 16, 1973) .
(all section C proceedings). | ‘ |

31. Thé_Board has reviewed the Staff Safety
Evaluation Report covering Applicant's request for an
increaée in authorized power leVel.‘ Based on this review,
the Board has not identified ahy serious safety matter
requiring the Board's further attention. However, at the
January 9-héaring, the Staff informed the Board that it
planned to update and supplement its saféty evaluation in
the light of regulatory develbpments in ﬁhe.ﬁwo ahd a half
yearsvsincé the SER. The Board has concluded that it will
await the Staff's supplement before passing final judgment
on safety ﬁatteré. .If, on the basis of the Staff's |
supplement, the Board finds no serious safety matteré
| requiring its atténtidﬁ,'the BOardVWilivissue-a final'order.

 terminating the entire hearing..
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32.

Dated:

"VII. ORDER

The Board hereby orders:

1.

That the environmental phase of the

hearing is hereby terminated.

That the Staff is directed, upon coﬁ—.
pletion of a supplement updating its
safety_review of the application Eo
increase the authorized power level
of the Robinson plant, to furnish to

the Board a copy of the suppiemént;

That the Board's deciéion on termin-

ating the safety phase of the hearing
will await receipt of the Staff sup-

plement.

Respectfully submitted,

SHAW, PITTMAN, POTTS & TROWBRIDGE

eorge F. Trowbri

February 22, 1978
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January 6, 1978

John F. Wolf, Esq., Chaifiman ~ Dr.'A. Dixon Callihan
3409 Shepherd Street - , Union Carbide Corporation

Chevy Chase, Marvland 20015 P. 0. Box Y
: » - Dak Ridge, Tennessee 37830

Dr. Richard F. Cole
Atomic Safety and Licensing Board
1J.S. Nuclear Requlatory Commission
Washington, D. C. 20555

In the Matter of
Carolina Power and Light Company
(H. B. Robinson, Unit No. 2)

Docket No. 50-261,
- 50-261 {0OL Modification)

Gentlemen:

Enclosed are the Staff's responses to Board s comments in its March 23,
1976 Order. Dr. Sharma, Dr. Marmer and Mr. Bajwa w111 be avai1ab1e for
exam1nat1on at the hear1nq January 9, 1978.

Sincerely,

Auburn L. Mitchell
Counsel for NRC Staff
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| 'January 6, 1978

~ UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

Docket No. 50-261

CAROLINA POWER AND LIGHT _ / |
| 50-261 (OL Modification)

COMPANY

Nt Nt st s Nt “os®

(H. B. Robinson, Unit No. 2)

NRC STAFF'S RESPONSE TO ATOMIC SAFETY AND LICENSING
BOARD'S COMMENTS IN ORDER OF MARCH 23, 1976

Comment 1:

Insufficient data are provided to assess the impact of thermal discharges
* which the Applicant predicts might be sustained. (Predicted is a maximum
discharge temperature of 114°F for combined operation of Units 1 and 2).
(Staff Exhibit 3, twelfth page; Tr. 235-237; Tr. 498) 1/

——yTemperatures above 99°F were first mentioned in these proceedings.
during the evidentiary hearing when documentation of the Applicant's
request to EPA for a 316(a) exemption was introduced. (Tr. 237)

~ Applicant's Environmental Report contains no mention of temperatures
of 100°F or above although there is reference on page ER 3.6-6 to
"gO°F or above" and ER Figure 3.6-2 shows a discharge surface '
temperature of 99°F. The highest discharge temperature appearing in
the FES is 97°F at the exit of the discharge canal, Figure 3.12.
The highest temperature in the text of the FES is 94°F (p. 3-15).
In the FES Section 5.2, however, the following statement does appear:
"During the summer, water temperatures may become high enough (over
90°F) to make swimming unpleasant in the region of the lake near the
discharge."

Response:
The Board is correct that temperatures in excess of 100°F are not mentioned
explicitly in the FES. However, in fact, the Staff's aquatic impact

assessment was performed at a maximum discharge temperature of 111°F

PO RN




at the outlet of the discharge canal. The Staff assumed an intake
temperature of 90°F because of the State's 90°F limitation on discharge
over the dam Which is fn close proximity to the intake. (FES,'S-Z;

5-3; Dr. Marmer's testimony ff. Tr. 1459 at p. 3). The Staff further
assumed a AT of 21°F across the condensers (FES, §3.4.1 at p. 3-7)

which together with the intake temperature yields 111°F at the discharge
canal. 'We be]ieve_the Staff's assessment at 111°F maximum‘discharge'
temperature at the canal is also vaiid for 114°F. However, this is now
unimportant-since “the NPBES contains a 111°F limitation. - The Applicant e
has collected additional ecological data on Lake Robinson after issuance
~of the FES. Génefa]]y, these data indicate that despite maximum diétharge'
temperature of 111°F, Lake Robinson has sustained fauna and flora
representative of blackwater lakes and impouhdments df'southeastern

United States.

nghent 2: | _ T

Neither Applicant nor Staff evaluated the impact on aquatic life of
“the predicted maximum temperatures of the cooling water discharge by
comparison with established temperature preferenda and tolerance

limits which appear in the record (ER Tables 3.6-1 through 3.6-4;
Tr. 1520-1527; Applicant's testimony ff. Tr. 494).

Response:

The Staff has discussed thermal preference and avoidance of fishes in
FES for H. B. Robinson (FES, p. 521) in general terms. The Staff
believes that an "area of avoidance", governed by plume behavior, will

be established in the>vicinity of the discharge. Fish will avoid the
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area heving the maximum discharge. temperatures of 1]1°F since they react
to temperatures which may be lethal. Undoubtedly, those which do net react
to avoid the hottest portions of the plume would not survive. However,
the values reported in 1iterature‘on thermal preference and avoidance |

. may not.be directly app]icab]e to field conditions {n case of H. B.
Robinson. These va]ues are usua11y,obtained 1nA1aboratory set-ups .
which do not represent actua] field conditions. Also, variations in

_ to}erance can be expected in the same spec1es from different geograph1ca1
‘1ocet1ons These varnes do- ngwever:(serne as genera1 benchungngs*?or ‘
assessing impacts of thermal discharges. However, in case of H. B.
Robinson, actual field observations provide better means for assessing

impacts than the literature values based on laboratory experiments carried

out in other geographical locations.

Comment 3:

No data were presented on entrainment or on the consequences of probable
planktonic shifts resulting from heat death of organisms passing through
the condenser system. (FES 85.5.2.2, Tr. 1094, 1095, 1411, 1412)

Response:

.The Staff has discussed entra1nment and 1ts probab]e consequences 1in
FES (p. 5-20). The Applicant has collected data on ichthyoplankton

entrainment and has conducted sampling for phytoplankton in the vicinity
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of intake and discharge (316 Demonstration pp. 4-34 through 4-36).

',The sampling results indicate that ichthyoplankton entrainment is generally

Tow. The phytoplankton samples have not shown any significant shifts

in species either in the lake as a whole or in samples taken from

different locations in the lake.

Comment 4:
Applicant's witness indicated spawning in Lake Robinson occurs_during
March and April when water temperatures are in the range of 78°F to 82°F

(Tr. 1117) whereas data in the recogd indicate spawning temperatures for
most fish are in the range of 55-61°F. (Tr. 1526-1528)

Response:

Most of the spawning activity in the lake occurs from mid-April through
mid-October. The results of the sampling program indicate that temperature
range for spawning of most of the species (55-69°F)_reported in literature

is not applicable to conditions in Lake Robinson. . Upper impoundment and

springs in the main reservoir can provide suitable thermal regime for
spawning regardiess of unfavorable water temperatures in the main body

of the reservoir.

Comment 5:

“As of the time of the evidentiary hearing, Applicant's study of the

terrestrial ecosystem had not progressed to a point where any definitive
conclusions could be reached as to the effect of Unit 2 operation.
(Tr. 1166)



Response:

The Applicant has completed studies on the terrestrial ecosystem in the .
vicinity of the H. B. Robinson‘Station. THese studies included vegetation
Ainﬁabiting the shoreline and the lake and amphibianﬁ, reptiles, birds, and
: hammais which utilize the aquatic ecosystem as cover, food, resting,

and breeding areas. The Staff does not foresee any notfceab]e impacts"

on the terrestrial eCosystém due to operation of H. B. Robinson Station.

T @y s mn e ey s oy

Comment 6:
The differences between the observed and predicted temperatures in the
lake which were presented are suff1cient1y large to raise serious questions

as to the validity of the App11cant s thermal model. (Applicant's testi-
mony ff. Tr. W5-722, Applicant's Exhibit 6) :

Response:

The prediction of . the temperature distribution on a”tbo]ing lake is a
difficult hydrothermal problem, and the state-of-the-art for such :pre-

dictions is not well developed. However, it is Staff's opinion that

.éa1cu1ations should onlyi:be used in cases where field data are not available.

Since temperature surveys on Lake Robinson have been performed, Staff
believes that these should be used as the basis for all environmental

~assessments.

e oy ‘i"i‘*_,"f' LR



Comment 7:

In addition, no preoperational monitoring of aquatic or terrestrial
biota was carried out (FES 86.1.3). This places a further burden on the
Applicant to provide additional operational data. No lake isotherm data
were presented for any discharge temperature in excess of 104°F. 2/

—Z/App1icant testified to a 21°F rise across the condenser (Tr. 501)
which, with a discharge temperature of 1'4°F, establishes an intake
water temperature of 93°F. This indicates that virtually the entire
lake would be at temperatures between 93°F and 114°F.

The Board finds that the Applicant has failed to estimate or to describe
adequately the environmental consequences of the operation of Robinson
Unit No. 2 during what the Applicant himself describes as typical summer
conditions.Also lacking is an adequate description or estimate of the
lake conditions and resultant impact during what might be described as
"worst case" conditions (i.e., the 7-day or 10-day annual "worst" or

the 7-day or 10-day "worst" period that occurs, on the average, once
_every 10 years). _ :

Response:

Recent data (316 Demonstration, p. 3-44) show the surface isotherms for
August 18, 1975. 1In this case, the discharge tempeegture.was 107°F. The’
vertical temperature profiles presented in the 316 study (p. 3-46)

show that for a discharge temperature of 107°F, there is a considerable
volume of underlying water at 85° to 90°F. If the discharge temperature
is raised to 111°F for an extended'period of time, as a worst case,

the Staff believes that such a 85° to 90°F zone would diminish which

~could result in significant impacts on fish and fisheries of the Lake.

\
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_ However, in the Staff's opinion; if the thermal regimes experienced by
plant operation in the past as reflected in the NPDES permit (p. 2

of 19)-are not vio]ated‘to any significant degree; the status of fish
and fisheries of the Lake is not likely to change as a result of -the thermal :

discharge.

Dated at Bethesda, Maryland,
_this 6th day of January, 1978.
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CERTIFICATE OF SERVICE

I hereby cert1fy that copies of “NRC STAFF'S RESPONSE TO ATOMIC SAFETY AND
LICENSING BOARD'S COMMENTS IN ORDER OF MARCH 23, 1976" in the above-
captioned proceeding have been served on the fo]]owing by deposit in the
United States mail, first class or air mail, or, as indicated by an
asterisk by deposit in the Nuclear Regulatory Commission internal mail

system, this 6th day of January, 1978:

*John F. Volf, Esq., Chairman
3409 Shepherd Street
Chevy Chase, Maryland 20015

Dr. A. Dixon Callihan

Union Carbide Corporation

P. 0. Box Y _
- Oak Ridge, Tennessee 37830

Dr. Richard F. Cole*

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

George F. Trowbridge, Esq.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.W.

Washington, DC 20036

Docketing and Service Section *
Office of the Secretary.

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

Richard Jones, Esq.

Associate General Counsel
Carolina Power and Light Company
336 Fayetteville Street

Raleigh, North Carolina 27602

Atomic Safety and Licensing

Board Panel* '
U.S. MucTear Regulatory Commission
Washington, D. C. 20555

Atomic Safety and Licensing

Appeal Board*
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

ﬁ/ f/// by

Auburn L. Mitchell
Counse] for NRC Staff
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< . . ‘ December 29; 1977

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE AYOMIC SAFETY AND LICENSING BOARD

In the Matter of

50-261 (0L Modification)

)

)
CAROLINA POWER & LIGHT COMPANY ) Docket No. 50-261
. )
(H. B. Robinson, Unit No. 2) )

APPLICANT'S MOTION TO DISMISS HEARING

1. By order dated December 20, 1977, the Board has
scheduled for January 9, 1978, a resumption of the hearing in
the consolidated proceeding concerning Operating License No.
DPR-23 issued to Carolina Power & Light Company (Applicant) on
July 31, 1970, for the H. B. Robinson Plant, Unit No. 2. The
ultimate issues involved in the consolidated proceeding are:
(1) whether, pursuant to Section B of Appendix D to 10 C.F.R.
Part 50, the license should be continued, modified, terminated
or appropriately conditioned to protect environmental values;
and (2) whether the license should be amended to authorize
an increase in maximum steady-state power levels from 2200 to
2300 MWt.

2. At the January 9 hearing Applicant will place in
evidence the H. B. Robinson NPDES permit reissued on November

15, 1977, and related documents transmitted to the Board on



December 5, 1977, and December 15, 1977, including Applicant's
response to questions raised by the Board in its order of
March 23, 1976. Applicant moves the Board, after receipt and
consideration by the Board of the materials to be placed in
evidence at the January 9 hearing, to close the record in the
consoliaated proceeding and to dismiss the hearing,

3. Applicant submits that dismissal of the hearing
will be appropriate on two counts. First, no hearing is re-
quired either under Section B of Appendix D or upon Applicant's
request for an operating license amendment unless such a hear-
ing has been requested by an interested person.*  The only such
request in this consolidaﬁed proceeding was made by Mr. John
Whisenhunt. Mr. Whisenhunt withdrew his request for interven-
tion and hearing on April 17, 1977, and his withdrawal from the
proceeding was approved by order of the Board dated May 9, 1977.
Thus there are no longer any matters in controversy. Under

Section 2.760a of the Commission's Rules of Practice there is

*Under Section B of Appendix D, which applies to all reactor
licenses issued in the period January 1, 1970, to September
9, 1971, environmental hearings were made mandatory for con-
struction permits issued during that period. For operating
licenses, however, hearings were required only if requested
by the licensee or by an interested person. Similarly, no
hearing is required on an application for an operating 1li-
cense amendment unless requested by an interested person.
Section 189 of the Atomic Energy Act of 1954, as amended;
Section 2.105 of the Commission's Rules of Practice.



no occasion for a decision by the Board on matters not put in
controversy by the parties unless the Board finds that there
are extraordinary circumstances involving a serious safety,
environmental, or common defense and security matter. Appli-
cant believes that the Board will find upon examination of
the materials to be submitted at the January 9 hearing that
no serious environmental problem exists with respect to the
cooling water discharges from the Robinson plant,

4; Dismissal of the proceedings would also be con-
sistent with the allocation of statutory responsibilities be-
tween NRC and EPA and with EPA's formal 316 (a) determination.
As explained by the Appeal Board in its Seabrook decisions,*
EPA has the sole responsibility for establishing limitations
on effluents from the H. B. Robinson cooling system and no
limitations other than those prescribed by EPA may be imposed
by the NRC. EPA has determined pursuant to Section 316(a)
of the FWPCA that the H. B. Robinson once-through cooling
system can continue to be used consistent with maintaining a
balanced indigenous population of shellfish, fish and wild-

life in Lake Robinson and has issued detailed findings in

*Public Service Company of New Hampshire, et al. (Seabrook
Station, Units 1 and 2) ALAB 366, 5 NRC 39, 48-52 (January
21, 1977), aff'd CLI-77-8, 5 NRC 503 (March 31, 1977).




support of its determination. The EPA determination should,
we believe, be accorded by this Board the full weight to which

it is entitled by virtue of EPA's statutory responsibilities.

Respectfully submitted,

SHAW, PITTMAN, POTTS & TROWBRIDGE

/%f%@/

/qﬁorge/F Trowbridge

Dated: December 29, 1977



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
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)
CAROLINA POWER & LIGHT COMPANY)

)
(H. B. Robinson, Unit No. 2) )

Docket No.

50-261
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CERTIFICATE OF SERVICE

I hereby certify that coples of "Applicant's Motion to Dis-

miss Hearing," dated December 29,

‘1977, were served upon the

follow1ng persons by deposit in the United States mail, postage
prepaid, this 29th day of December, 1977.

John F. Wolf, Esquire, Chairman
3409 Shepherd Street
Chevy Chase, Mary}and~20015

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. A. Dixon Callihan
Union Carbide Corporation
P. O. Box Y

Oak Ridge, Tennessee 37830

Auburn L. Mitchell, Esquire (3)

Office of the Executive Legal
Director

U. S. Nuclear Regulatory Commission

Washington, D.C. 20555

Docketing and Service Section (21)
Office of the Secretary

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

Ll i

Dated: December 29, 1977

Geﬁrge F. Trowbrldg?/



 Decenber 21, 1577

" pocket No. 50-261

. U. S. Court of Claims -~ e
.. 717 Madison Place, N. W. °
) WaShingtm'l, Dc c.— 3 A

The purpose of thJ.s letter is torequest 'pémi:ssion to
tuse,a,.cq.xrtrpc_xninﬂxecmrt;ofClaixns. s

In a telep}meoomersatlmw:.th Mrs. Mullen yéste.rday,’
‘T was told that Courtroam No. 3 (Roam 309) was available

‘on January 9, 1978 for a prehearing conference before a
 three-merber Atamic Safety and Licensing Board in the .
| matter of Carolina Power & Light Campany's H. B. Robinson
nuclear facility. I have conveyed to Mr. John wWolf,
chairman of .the licensing board, the hours that the court

of claims: cbserved, i. e., 10:00 a.m. to 4:30 p.m.

. Tha.rﬂ< ‘you» for'y'dix" cons:.deratlon of our request. In my
- absence during the holidays, Mrs. Eugenia Pleasant is
.~ acting b_ra_nch_chief; vher._telepmne nuber is 634-1437.

' Agam, ﬂxaxﬂc"_YO\z-»:fdr your ass:Lstance

- Sincerely, L - "Y: »

- C. R. Stephens, Chief -
_ Office of the Secretary of -
» _ . the Camission :
bcec: Mr. John Wolf - _ :
~ ASLBEP
‘ASIAP
Mrs. Ingram
Mrs. Duncan
Rec. Fac. Br.




UNITED STATES OF AMERICA
- NUCLEAR REGULATCRY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

7;2/624%/§§;5-' -

- In the Matter of

Dbcket No. 504261
Docket No. 50-267 (0Ot
Modification)

CAROLINA POWER & LIGHT COMPANY

gt Wit Vst St st gt S

(H. B. Robinson Unit No. 2)

NOTICE OF HEARING

Pursuant to a conference bylté]ephone which was participated
fn by mémbers of the Board and by counsel for-the Licénsee; ﬁoticé E
is hereby given of a hearing in the above-indfcated.matter'on Januaﬁy 9; -’ 
‘ 1978, beéinning at 10:00 a.m.‘in the U.S. Court of Claims, Courtroom |

No. 3 (Room 309), 717 Madison Place, N.w., washingtdn, D.C.

IT IS SO ORDERED.

" FOR THE ATOMIC SAFETY AND
LICENSING BOARD

parys 3?— [»%LP "

hn'F. WO]f,'CAairman ,

Dated at Bethesda, Maryland,

this 20th day of December, 1977.
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S '~ UNITED STATES - ‘
NUCLEAR REGULATORY. COMMMSSION
WASHINGTON, D. 20555
2/20/% ’

_ ‘ A REQUEST FOR REPORTLNG SERVICE
OFFICE OF THE SECRETARY : Work Ord¢r No. AF-383

Case: CAROLINA POWER & LIGHT COMPANY (Robinson)

Docket No.: 50-261

: Courtroom No. 3 (Room 309) o
Address of: Prehearing U. S. Court of Claims

717 Madison Place, N. W.
Washington, D. C.

(Contact: Mrs. Mary Jane Mullen, 633- 7257)

Hearing
Duration: Prehearing _One day Hearing_
Date of: Prehearing 1-9-78 . Hearing
Time of:  Prehearing 10:00 a.m. Hearing

ServiCeIRequired: Prehearing

Héaring Schedule D

Type‘of Hearing:

Board: Chairman John Wolf 3 Members _Callihan, Cole

Copies of the transcript may be sold.

Date of oral request: _12-20-77
Date of confirmation: _12-12-77

By:

C. R. Stephens :
Docketing and Service Section

bce: Mr. Wolf . 7 | -~ SPECIAL INSTRUCTIONS:

ASLBP

ASLAP
Mrs. Ingram

s. Duncan
Irs. Hargett

Rec. Fac. Br.
Controller




Dot

December 19, 1977

John F. Wolf, Esq ’ Cha1rman Dr. A. Dixon Callihan

3409 Shepherd Street Union Carbide Corporation
_ Chevy Chase, Maryland 20015 _ . P. 0. Box Y
DTSTRIBUTION . ' , Oak Ridge, Tennessee 37830
mtchell = ~ Dr. Richard F. Cole
Shapar/Engelhardt/Grossman.  Atomic Safety and Licensing Board
Reg-Central: LPDR: - U.S.. Nuclear Regulatory Commission

Formal File (2). : Washington, D. C. 20555
S.Bajwa-P 522 - : . .
H.Smith - Rm 110 ‘ : In the Matter of
- Carolina Power and Light Company
(H. B. Robinson, Unit No. 2)
Docket No. 50-261 and 50-261
(0L Mod1fication)

Robinson:

Attached for the Board's information is a letter from David D. Beals,
Attorney, Legal Branch, Enforcement Division, Region IV, EPA, trans-
mitting the Regional Administrator's Findings Under 33 U.S.C. 1326
(dated November 15, 1977) and @n add1t1ona1 ‘documént entitIed ROBINSON
STEAM PLANT, F1nd1nqs of Fact.

-_Sincerely,

Auburn L. Mitchell
Counsel for NRC Staff-

Attaqhmenf: ‘As Stated

cc: (w/attachment) .
Georqe F. Trowbridge, Esq.
(Docketing and Service Section
Richard Jones, Esq.

Atomic Safety and Licens1ng
. Board Panel

Atomic Safety and Licens1nq
. Appea1 Board .
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Carolina Power & Light Company
POST OFFICE BOX 1551

Raleigh, North Carolina 27602

LEGAL DEPARTMENT . December 15, 1977
PTL_L;’:“; CC'R??’('?Q‘;’;\*\'FE . -' \
John F. Wolf, Esquire Dr. Richard F. Cole
3409 Shepherd Street Atomic Safety & Licensing Beard

Chevy Chase, Maryland 20015 . U.S8. Nuclear Regulatory Commission
. Washington, D. C. 20555

Dr. A. Dixon Callihan
Union Carbide Corporation
Post Office Box Y

Oak Ridge, Teunessee 37830

In the Matter of:
CARJOLINA POWER & LIGHT COMPANY
(H. B. Robinson, Unit No. 2)
Docket No. 50-261...50-261 (0L Modification) -

Gentlemen:

By letter dated December 5, 1977, Carolina Power & Light Company
transmitted copies of the H. B. Robinson NPDES permit as issued by
EPA on November 15, 1977, incorporating EPA's favorable §316(a)
determination. On December 8 we obtained the official EPA §316 Findings
supporting the reissued NPDES permit and are enclosing a copy for
your use. Also enclosed is a copy cf an undated and unsigned EPA
staff report entitled, "Robinson Steam Plant, Findings of Fact'.

Very truly yours,

oy

Richard E. Jones

REJ/ gmc : Associate General Counsel
Enclosures ' '

cc: Auburn L. Mitchell, Esq.
* Office of the Executive Legal Director
U. S. Nuclear Regulatory Commission

Washington, D. C. 20555 v///w
Docketing and Service Sectiom
Cffice of the Secretary

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



UNITED STATES LHVIRONINMTHTAL PROTCCTION AGLHCY
. REGIOH 1Y

IN THE MATTER OF 3
: NPDES Permit Mo. $C0002925 ™

CAROLIUA PLWEP 20D LICHT .
H. 8. ROBLICU' STEAM PLANT . ) Findings Under 33 U.S.C. 1326
HARTSVILLE, SCL7H CAROLINA . . : :

Pursuant to Section 316 of the Federal Water Pollution Control Act,
as amended, 1972, ‘and 40 CFR Part 122, the Regional Administrator_coﬁes now
and makes the following findings.relative to the H. B. Robinson Steam Plant:

T The H. B. Robinson SteamAPlant censists of two steam electric

generating units with a meximum daily gross generating capacity o% 931 MM,
The 1arger of the units, Unit #2, has a maximum daily gross plant electrical
output of 735 I'W, but it may be capable.of "stretch level" cutput of 769 M.
Coo]ihg water for the main condenser fs withdrawn from Lake Robinson near the
dam, is circuleted through the main condensers for both uﬁits, enters the
discharge canal, and is discharged to the lake approximately 4.2 miles north
of the steam plant. For both units, operating at full load, average condenSer
discharge is 835 MGD (593,060 gallons per minute), average'temperature rise
across the condensers is 20.39F, (11.30C.){ and. the average heaf rejection is
6.05 x 109 BTU/hr. '

2. ' Lake Robinson was created by the impoundment of the waters of
Black Creek, a water of the United States criginating about 30 miles northwest
of the Robinscn site, through construction, in 1959, of a 50-foot-high éarthen
dam. The lake has a total drainzge area of approximately ]70 square miles and
at normal poo) elevation of 220 feet above mean sea level (MSL) the lake has a
storage capacity of approximately 31,000_acre-feet and a surface area of azbout
2,250 acres. It has a ‘maximum length of about 7% miles at the highest waier
elevation ¢f 222 feet MSL and a maximum depth of 40 feet at the dam The projected
minimum 20-year poo] level of this lake is 218 feet MSL. Lake Rob1nson was
impounded prirarily to provide a heat dissipative mechanism for wdste heat re-
Jected from the generating units of the H. B. Robinson Steah Plant but has also
been opened for recreational purposes.

3. During the period of the Carolina Power and Light 316(a)

Demonstration, steam plant generation was about 70 percent of capacity. “Lake ™



Robinson was at or above normal pool elevation throughcut the study period.
The naxirum 30-day average ccoling water temperature at the discharge canal

: ygir was 1C2.79F, (42, 6°C ), observed August 10 to September 8, 1975; the -«
maxinum 24-hour average weir discharge temperature of 111.20F, (44.00C.) was
a]sd recorced 1n August during this period. At the Robinson dam spillvay.
 the maximum 24-hour average temperature of 91.60F. (33.19C.) was recorded in
September 1575, Maximum heat rejection from the steam plant during the sgudy
period” vas: 5.45-x 109 ETU/hr.

4, Black Creek and Lake Rcbinson are "black water” acquatic
environments characterized by Yow pH K7) and darkly stained or'amber-colored _
waters derived frem the Jeaching of organic material, usua]ly_in‘swamp drainage.
This "black water" condition is common éo many similar waters in the Piedmont
region of florth and South Carolina. Lake Robinson is classified as a mesotrophic
]éke and, as with many "black water® systems, has an expected and typical}y
Tow to moderate level of primary production. Habitat variations do exist between
the Tover lake, which receives the heated water discharge, and the upper lake,
located sttream of the SR-346 bridge. The upper lake has 1arge quantities of
aCQUPulC vegetaticn and numerous floating and submerged Togs thCh provids fish
habitat. In contrast, the lower Takn has large areas of sandy shoreline subject
to turbulence assoc1ated with wave action, and has generally a less desirable
fish habitat. ‘ -
5.1 Forty~foqr taxa of phytcplénkton were collected from Lake
Robinson curing the 316 Qemonstration study and Chlorophyta (green algae) was
the predominant group.thrbughout the year. Phytoplankton production and stand-
ing crop in Leke Robinscn is moderately lew but comparable to other "black
water" systems in North and South Caro11na and w1Lh1n the expected production
‘range for resotrophic lakes. A]though the overall production rate-in the lake

1s maintained within the expected range, the primary production rate near the
discharge ‘area is reduced when the phytoplankton ccmumty is stressed by
prolonged Exposure to temperatures exceeding £9.89F, (32.0°C.).

6. The Pageland hastehater treatment fac111;y is the only known

point source for nutrient 1nput5 to Lake Robinson. Its contributicn of



phosphorus arounts to 28% of the total phosphorus‘1npup to the lake.’ Remain-
fng phosphorus inputs are via non-point sources., Phosphorus export rates of
Lake Robinson tributaries were.:he lowest measured in South Carolina in a
1975 survey due to runoff from the nutrient-pcor Carolina sandhills. This
low phospﬁorus loading coupled with the fact that Black Creek,»the major A
tributary to Leke Robinson, flows throuéh a considefable amount of swampland
and marshland where detrital material and sediment absorb nutrients aﬁd . |
macroph}tes utilize them for growth, indiéates stroﬁg]y that nutrients aré
unavailable for substantial phytoplankton production necessary for sustaining
a high-grade fishery in Lake Robinson. ‘ :
A 7. Seventy-eight taxa of acquat1c vascular plants were found
in permanentlj inundated areas or in intermittently flooded areas during the
Lake Robinsen 316 Demonstration study. The growth of acquatic vascular plants
in the protected coves on the eastern shore opposite the diséharge canal énd
%n coves directly north of the canal is restricted by exposure to\the thermal
effluent, and further growth reduction may occur in the mid-lake area impacted
vby temperatures in excess of 950F. (359C.). However, the potential impacts on
these limited areas are not of major-significance when considering the entire
lake and do not pose a threat to the fishery in Lake Robinson.

8. One -hundred thirty—fivé taxa of benthic macroinverfebra?eg
were collected in Lake Robinson and portions of Black Creek during the study
period. Macrobenthos diversity in fhe 1£ke is related to habitat; the highest
diversities were found in the upper lake in 11 of the 12 months while thé
lowest diversities were observed in the lower lake. There was no clear-cut
pattern for the location of minimum diversity. In four summer months
macrobenthos diversity was lowest in the area of the discharge, bejng reduced.
to zero in September and October. However, in5 of:thé.lé months, diversity
was lowest near the dam. '

9. Thirty~two species of fish were co]iected from-Lake Robinson.
vThe species composition found was typical of those found in piedmont or |

coastal plains waters and was slightly better than the composition and



diversity of other "black water" bodies in Horth and South Carolina, Lake
Robinson has a more diverse fish species composition, a greater total fish
biomass, and 2 generally better ratio of bluegill to largemouth bass (7:1)
;han most simi1a} Iake§ in the Carolinas. Fish dfstribution throughout Lake
Robinson changes seasonally due to the thermal discharge. Species diversity
near the discharge area declines through the early summer réaching a minihum
in July, then increases to levels comparable t6 early spring during tﬁé
autumn. DOuring the spring, summer, and autumn months, a cohsidefab]e portion
of the lake exceeds the recommended temperaﬁure for prolonged exposure of-.
bluegill and for largemouth bass. During the warmer months, fish avoid these
areas near the discharge and seek refuge in cooler parts of the lake. In‘the
heated sections, there {5 a general decrease in fish taxa, number, and wefght_
during these warmer months. V
10, Most spawning activity occured from mid-April through mid;
October but larval fish were co]lected during all months. Larval species.
d1str1but1on genera]]y corresponds to the pattprn seen in adult samp11ng and

in July and August larval fish are reduced in the area of the discharge.

“11.  Growth rates in Lake Robinson for bluegill and warmouth are
within the range of values reported for several other "black water" lakes.

However, the growth of largemouth bass in all areas was slow relative to

other similar lakes. The food consumed by largemouth bass, warmouth, andr
chain pickerel were'typical of Titerature descriptions of the diets of these
species. The food consuméd by bluegill in the lower lake was essential]y'
different frém foods consumed in the upper lake. Thig difference in foods
consumed is due to a greater predominance and diversity of benthic food items,
thé typical diet of bluegill, in the upper lake cohpared with‘the heated areas
of 'the lower lake. While bluegill are able\to change to different kinds of
food, the dfscharge area must be considered a marginal habitat during the
summer months. '

12.  Fish standing-crop estimates ranged from 26.1 1bs/acre in the

upper lake to 134.8 lIbs/acre in the lower lake with an average weight of ;
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72.8 1bs/acre for Lake Robinson as a whole. A creel survey conducted during
the 316 Deronstration study revealed a success rate of 0.25 fish per angler |

hour. Of the total catch in this survey, centrachids, like largemouth baSs.

and bluegili, acccuntea for 907, €% of‘which were ]érgemouth bass.

13, From comments received at the public hearing in this matter,
it 1s apparent that fishing in Lake Rcbinson has deterioratéd since creatfon
of the lake. This deterioraticn is not unexpected in impoundments or
reserQoirs unless there are some unusual nutrient 1npu;s supporting a high-
grade fishery. Leke.Robinsdn has ré]ative}y'low amounts of'nutriénts and is
considered resatrophic and thus not'po;entia]1y capable of supporting a high
grade fishery. Inundation of land areas in the creation of this lake proVided
a great initial surge of nutrients and thus stimulated the fishery in Lake
Robinson in its early years. However, as these nutrients were dissipated
over the years without a good replacement source, the fishery declined
accordingly. _ )

14, In particular, the decline of the crappie>fishery in Lake
ﬁobinsoh appears to be related to factors other than the discharge from the
H. B. Robinscn Steam Plant, Studies in other lakes indicate that crappie
Tive in waters receiving considerable thermal discharges and are able to
sustain themselves through cyclical qhanges in the presence of such dischafges.
Studies have also shown that crowding and relief from crowding has as gredt
an impact on crappie populations as spawning success and predation. These
fish are, therefore,'subject to wide fluctuations in abundance and growth
rate and, basad on the aQailabfe literature, appear to run in cycles from
crowded aﬁd small to few and large. The inability to'establish a threadfin
shad pcpulation in Lake Robinson, a common difficulty in "black water" lakes,
appeérs to Se another contributing factor in the declipe in the cr;ppie ‘
population. Crappie are not predcmfnant in black water and have historically
been thin and small in piedmont reservoirs until the reservoirs are success-
fully stocked with threadfin shad, an irportant food item for crappie.

15, Although some entrainment by the power plant occured,
primarily of darter 1afvae. this predation has not effected the darter popula-
tion since after four years of plant cperation ghey are widely distributed

and abundant,



16. In spite of what appears to be a high rate of impingument,
2,263 1bs of fish per yecar, primarily of small blucgi1f, the ]ake is sustéinf
1ng.§ood_populations of fish, including bluegill, and does naot appégé to be -
adversely impected by impingement. . ‘ |

The existence of the azbove-stated facts having been established to
the satisfaction of the Regional Administrator, I therefore further find that
the protecticn and propagation of a balanced, indigenous population of fish,
shellfish, an¢ other acquatic organisms_in'and on Lake Robinscn will be
assured by the continued operation of the H. B. Robinson Steam Plént in its
present once-through mode as established in the record.

I further find that the location, desigﬂ, construction; and capacity of
the cooling water intake structures at fhe H. B. Robinson Steam Plant reflects

the best technology available for minimizing adverse environmental impact.

Date NOY 15 1877 ' /%'Q a ' ﬁ&ﬁQJ }DW“{L

JOHN WAlITE
{14 Regionat’Administrator
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ROBING0ON GTEAT PLARY

FVinding of Fact

The Cayolina Pouver and Light Company . B. Robinson Steam Plant is located

the wvestern corner of Darlington County, South Carvcelina, 5 miles west-

"

nertimest of Hartsville (Figure 2.1, NRC, 1975) at the boundary of the
Upper Coastal Plain and Lower Coas Lﬂl tain (Figure 2.6, NRC, 1975).
A 50-foot=high ecarthen dom was constructed at the Rebinson site in

195% jmpounding Llack Creek Vthh oviginates about 30 miles northwest of

\

the Robinson site (page 2-11, KRC, 1975; nage 5, CP&L Summaxy, 1976).

Plack Creek was impounded to provide a heat dissipative mechanism for
waste hoat rejected frem the Robinson genevating units (pagg 5, CP&L,
Summary, 1976). Total drainage area into Robinson Lake is approximately
170 square miles (Table 3.2.1, CP&L, 1976). At normal pool elevation of
220 feet above mean sea level (GiSL) (Tfable 3.2.1, CP&L, 1976) the lake
has a storage capacity of approximately 31,000 acre-feet and a surface
area of appr 0\1waLL1y_2,250 acres (page 2-1, NRC, 1975; page 4, EPA,
1975z), It has a maximu length of about 7-1/2 miles at the highest
vater elevation of 222 feet MSL and a maximum depth of 40 feet at the

dan (page 2-11, WRC, 1975).

Habitat variations CVLQL between the ugper lake, located upstrean

g8

of SR-346 bridge, and th

.

lower lake. The upper lake has large quantities
of aquatic VGPO*aLJon and numerous floating and submerged logs which
provide fish habitat. In contrast, the lower lake, vhich recceives dis-

charge water, has lavge arcas of sandy shoreline subject to turbulence

in




from wave action, mnd 1t has gencrally less desirable fish habitat (page 6,

CP&Y, Summary, 19706).

Black Creelk and Robinsen Lake are "black-water" aquatic environments

chardcterized.by low pHis (= /) (Exhibit 2.4, page 121, CP&L, 1976) and !
darkly stained or amber-colored waters defivcd from the leaching of
organic material usuvally in swamp drainﬂﬂg (page 5, CP&L Summary, - 1976).
Most "black-water" systems like Robinson have low to moderate e primary
p?oduction which places Qhém in a relative classification scheme of
ollgoLro shic or mesotrophic. Studies by the EPA Hational Eutrophication
Survey indicate Robinson Lake is a mesotrophic lake (page 1, EPA, 1975a).
Of the 4, /50 acres wﬂ“Lﬁﬁ up the pl nt site area, 2,250 acres are
occupied by the lake, 1000 acres are devoted to ﬁtility prbperty, 1300
acres to forestry and watershed management protection, and 200 acres are
leased to a farm manazement program (page 2~4, NRC, 1975). Some of the
CP&L property extending back from the shove of Lake Robinson to an
elevation of 230 feet MSL is leasad to private 1HQLVLduuls,from that
Jevel to the water's edge (about 220 feet MSL). There is very little,
if any, development near the west shore of the lake, but along some
portions of the east shore there are privafe homes and boating facilities

(page 2-4, NRC, 1975).

‘

b

v .
obinson Steam Plant | leocated on the west side of Robinson Lake,

consists of two steam electric generating units® with a maxism daily

*Unit-l was Issuced an eperating permit in January 1960 by the South
Carolina State Boavd of lealth (GiIRC, 1975). _
Unit 2 vas dissued an operating license on July 31, 1970 by the AEC
(NRC, 1973).
2




gross generation capacity of 931 MWe (Attachment C, Utléy, 1976). Unit {2
has a'mﬁﬁimum daily gross plant clectrleal output of 739 Mle, but it way Lo
capable of a higher output designated the “stretch level', which is 769

Mile gross (page 3-1, NRC, 1975). Circulating water is wvithdrawn {rom
Tobinson Lake near the dam, passes through the main condensers for both
units and returns via the discharge canal fo the lake approximately 4.2
miles north. of the steam piant (Figure 2.1.1, CP&L, 1976). Me<suréd velocities
within the intake'range from 1.0 to 3.0 feet per second (page 2-2, CP&L,
1976). Average condenser discharge at full load is 855 MGD (593,000 gal*
lons per minute) (Table 2.1.1, CP&L, 1976). For both units, at normal

full load, -average temperature rise across the condensers is 20.3°F (11.3°C)
(Table 2.1.1,‘CP&L, 1976), and the average heat rejection is 6.05 x 10°
BTU/hr. (Table 2.1.1, CP&L, 1976) at full load. The maximum heat rgjection
rate pormally expected from the facility is 6.29 x 10° BTU/hr., but undecr
excessive condenser fouling, reduced circulating pump flows, or undex othef

e

adverse conditions, a,short-term méximum heat rejgction rate of 6.74 x 107
BTU/Lr. could occur (Attachment F, CP&L, 1976). :

During the demonstration period, steam plant generation was about 70
percent of stretch capacity (EPA calculations based on data provided in
Table 2.1.2, CP&L, 1976). ﬁaximum 30—day average (roving maximum average
during 12-month period) cooling water temperature at the discharge canal
weir was 108.7°F (42.6OC) from August 10 to September 8 (Utley, 1976;
Hogarth, 1976) and the maxinum 24-hour average weir discharge temperature
was 111.2°F (44.0°C) in August, 1975 (Exhibit 2.1, page 103, CP&L, 1976).

a4
At the Robinson dam spillway the maximum 24-hour average temperature of

91.6°7 (33.1°9¢) was recorded in September, 1975 (Exhibit 2.1, page 99, CPéL,

1976). The steam plant maximum heat rejection rate was 5.45 x 109 BTU/ he

3 :




[low and tgeeperature risds fn CPLLS

as a menthly averano ‘al! culations based on

demonatration, 1976). During the Jemonstration, Rebinson Lake was above ornal
pool ...(, feet MSL) (Attachmeant X, Utley, 1676). The projected minimun
20-year peol level is 218 feot 257, according to data provided by J.

Sell (1977).

Since 1959, Robinson Stean Plant has had the potential to adversely

amg in Rlack Creek and Yeobinson Lake. '

dmpact somaz or all of the
Recognizing this potential fox adversely offecting aquatic comnunities,
Carolina Power and Light initiated a program of stud in 1972 to deoter-
mine what effccts Dobinson Stoam Station would have on freshwater comn-
i

menitics in Robinson Laka and BleL;.Crcek. |

Biolcegists of EPA{S Region IV Ecolegy Branch have visited the
Robinson site, worked with Carolina Power and Light biolcgists and
Cexamined the 316 demonstration material submitte d by Carclina Pewer and
Light. Although Robinson Stezm Plant adversely impacts scome arcas of:
Robinson Lake, the organisms, especially fish, are diverse and plentiful.
The demonstration shows that:
¢ Chlorophyll concentration, pw1*ﬂrily‘rcpres§ntative of
phyteplankton sthnding crop, ranged from <1 to 34 ug/liter
(Table 5.3.1, CPiL, 1976). Ninety-one pgrcent of the
values were less than 20 pg/liter, the suggested oligo-
trophic to mesotrophic status of the Model State Water
Monitoring Pregram (EPA, 1975L). Most of the chlorophyll
values greater than 20 ug/litcf occurred in éhc autumn
when phyéoplankton blooms could be expected and when vascular

plants begin dying.

4




CRobinson phytopliniton production as measured by chlorophyll
concentration was comparable to average Sumey chlorophyll
conccntrnﬁions of "black-water" bodies in North Cavolina

(Table 5.3.2, cpr&l, 1976).

lobinson Lake annual average production rate of 385 my C/Hz/
.day (Table 5.3.8; CP&L, 1976) is within the réngc for weso-
trophic lakes (200-750 mg C/Hz/duy) as suggested by EPA (1975b) .
Overall, phytoplankton production was moderately low, vhich

is not unexpected in "black-water" bodies, but it was within
production for other water bodics in the areﬁ (Tables 5.3.2
and 5.3.8, CP&lL, 1976) .

Forty-four taxa of phytoplankton (Table 5.3.3, CP&L, 197¢6)
were collected during the Léke Rﬁbinson 316 demonstratioﬁ
study.

Chlo?ophyta (green algae) was the predominant group all year
(Table 5.3?3, CP&L, 1976). Members of the Cyanophyta (blue~
green algae) (Table 2.3.3, CP&L, 1976) were present in
Robinson Lake, but'they were not a predominant group. This
is good, as blue-greens are comuonly asscciated with
nuisance algal blooms and are usually less desirable as a
food source for zooplankton, icthyoplankton, and some herbi-
- vorous fishes,
Seven£y~cight taxa of aquatic vescular plants (Table 7,2.1,
CP&L, 1976) occurring in permanently inundated arecas or in

intermittently, £flooded arcas were found during the 316 demon-

stration study,
. )

mreTnTr
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Then conoidering the eatire lnkg, ljmiL@d areas potentially
impacting aquatic vascular plants adversely at teaperatures
>9 P (> 359C) do not posc a threat to the PO)IP;QH fishery
(pages 7-11 to 7-13, ¢rel, 19763 Fisures 7.3.1 and 7.3.2,
CP&L, 1976; Figure 3.3.16, CP&L, 19746) .
Onc=hundred and thirty-five taxa of benthic macroinvertebrates
were collected in Yobinson Lake and Black Creek

(fable 6.3.1).
Nacrobenthoé diversity (E) appeared to be related to habitat
as highest diversities were found (11 out of the.l2 months)
at stations T and G in the upper lzke, lMinimum diversity
was found in the lower lake, but there was not a clear~cut

pattern because minimum dLVCl%lty was found at transcct A

3
near thes dawm, 5 out of 12 months and neaxr the discharge zrea,
transect B, 4 out of 12 months. However, lowest diversities
(0.00-0.35) were at transect E in the summer (AugU'“ -0ctober)
(Table 6.3.6, CP&L, 1976). ' -

Eighty macrobenthic taxa were found in Black Creck (Table
6.3.1), Station I, just downstrean of'the Robinson dam out-

fall, had the fewest number of taxa and re elatively highest

number of organisms. The web-spinning hydropsychids, com—

‘prising 67% of the organisms collected, predominated at this

statijon (Table 6.3.7, CP&L, 1976). Spence and liynes (1971)

found high nuabers of web-spinning trichopterans downstream




from an ispoundnent culiall and proposcd thar high organic
and detrital natter coming out of the lake supported high
nunbers of hydropsychids. ' .
Thirty-two fish speciecs (Table 4.2.1, CP&L, 19706) collected
at Robinson were tynical of those found in® picdmont or

i1

coastal plain wvaters (Table 4.2.2, CP&L, 1976).

The fish spacies composition was not unlike that of other
;

sinilar "black-water' bodies in Horth and South Cavolina

(Table 4.2.2, CP&L, 1976).
Fish standing crop estimates ranged from 26.1 1bs./acre in
the uppeyr lake to 124.8 1bs./acre in the lower lake with an

average weight of 72.8 1bs./acre for the entire lake (Table

Rebinson Lake had a more diverse fish species compositien,
a greater total fish biomass except for Parr Pond, and a

generally better ratio of bluegill (Lepomis macrochirus) to

largenmouth bass (Microptarus salmeides) (7:1) when compared

to certain similar lakes in North and South Carolina (Table
4.3.2, CPiL, 1976). ' |

Where typical bluegill food was not abundant, as in the
lower 1lake, bluegill changed to other kinds of food

(page. 4-52, CP&L, 1976).

The food of largemouth bass, warmouth (Leponis gulosus) and

chain pickerel (Esox nizer) were typical of literature

-
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deseriptlons of these specles dlets (papes 4=-20 to 4-23,

Ccr&L, 1976).

Bluepill growth in Robinson Lake ig similar to other '"bluack-

water' lakes (Table 4.5.2, CP&L, 1976).
Gyowth rate cstimates for warmouth in Robinsdn Lake are
within the range of values reported for several Horth
Carolina black-water. Jakes (Table 4.5.5, CP&L, 1976).
Most spawning activity occurred from mid-April through mid-
October, alfhough larval fish were collected during all
months (Table 4.7.1, CP&L, 1976).
Larval species distribution generally correspdnd to the
pattern seen in adult fish sampling (Section 4.0, CP&L,
1976). '
A creel survey conducted -during the 316 demonstraticn re-
vealed that 11,081 anglers fished 26,993 hours (12 hrs./
acre) and causﬁt 6,667 fish for a success rate of 0.25 fish
per angler hour (Sccgion 4.10.3, CP&lL, 19763 Attachment G,
Utley, 1976).

a. Centrarchids, like largemouth bass and bluegill,

accounted for 90% of the tctal catch of which
36% were largemouth basé.
b. Piékcrcl hccountedffor % of the total catcH.
¢. Other fishes accounted for 2% of the total catch.

Although some entrainment by the power plant occurred of primarily




® ®
dartey larvae, tils predation hns.ﬁot uffcétcd the darter popu-
lation since after &‘yenru of plant opcratien they are
widely distributed and_;ﬂmm ant (Sectim: 4.8, CP&Y,, 19706).

o In spite of what appoars to be a high dmpingement rate
(110,960 fish per year or 2,263 1bs. of fish per year) of
primarily small bluegills (89-95%) (Scction 4.9, CPEL,
1976), the lﬁke appears to be sustaining good populations
of fish including bluegills.

o Thivty-two fish taxa (Table 4.13.1) were collected from
Black Creck downstream of Robinson Dam. These {ish are
typical of the piedmont and coastal plain regions and
many ave generally associated with black-water streams.

Although the above facts indicate that Roﬁinson Lake is sustainipg
an acceptable fiéhery, we cannot ignore the following impacts to areas
of Robinson Lake:

o Zooplankton were redﬁced considerably in the diécharge area
of the lower lake during August (Table 5.3.4, CP&L, 1976).

e At temperatures exceeding 89.69F»(32.00C) for long périods
of time, a stress upon the phytoplankton community was
indicated by reduction of primary production rate necar the

' dischargc‘area (pages 5-16 to 5-18, CP&L, 1976).
¢ Areas in which the thermal éffluent restyicts aquatic

vascular plant growth occur in the protected coves on the

eastern shore opposite the discharge canal and in the coves

[+
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plant growth reduction may occur in the wmid-lake arca of

mental temperature effects way become apparcnt (pages 7-11

directly north of the canaly however, further vascular
obinson f{roem approximately traunscct CA to SR346 bridge

if ¢59% (350C) is used as the teamperature where detri-

to 7-13, CP&L, 19765 Yigures 7.3.1 and 7.3.2, CP&L, 1976

.
3

Figure 3.3.16, CP&L, 1976).

i
|
i

Macrobenthos diversity and abundence was reduced to zero

around the discharge area in September and October (Table
6.3.6, CP&L, 1976).

Macrobenthos abundance was lower near the discharge area

(transect E) when compared to abundance at oﬁher stations

in susmer months (page 6-19 and Table 6.3.6, CP&L, 1876).

Tish species diversity, based on clectrofishing near the
p 2

discharge arca, exhibited a decline through .the early summer

reaching a minimum in July, then increased to levels com—

parable to early spring in the autumn (Figure 4.2.2, CP&L,

1976).
Low seining catches and low fish diversity at rotenone cove
:~1 indicates fish are avoiding the discharge area in the

summer (Scction 4.0, CPE&L, 1976).

‘Jish distribution throughout Robinson Lake changes scasonally

because of the thermal discharge. In the hcated sections

of the lake therc is a general decrease in fish taxa,

10
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numbers, and welght during the wvamser months (Section 4.0,
Cr&l, 1976).

Stomach analyses show that foods of bluepills. in the upper
lake were ¢s ontlallv different from foods consuaed in tﬁc
lower lake. This difference in foods conzymcd is duo to a
greater predominance and diversity of benthic Lood items

in the upper lake cémpared with the heated arcas of the
lake. In terns of ayailable food supply, the dischafge

area must be considercd a ma .rginal habitat during the sum-
mer months (Section 4.4.3, CP&L; 1976).

Growth of largemouth bass in all areas was slow relative

to other similar lakes (Table 4.5.8, CP&L, 1976).

Percids, like thg darters, and other species of larvac were
reduced near the discharge arca during July and August
(Table 4.7.1, CP&L, 1976).

During the spring, summey, and autumn months a considerable
portion of the lake exceeds the rec0umendcd tem ture for
prolonged exposure of bluegill (78.6°F or 25.9°C) and large-
mouth bass (86.9°F or 30.5°C) (1QC, 197?) This recommended
temperature is bascd on the ultimate incipient lethal
temperature and optimum temperature. It offers a practical
method for obtaining allowable limits, while retaining as

its scientific basis the requirements of preserving adequate

rates of growth,
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During and after the Robincon Ghean S::;ztié:x ‘}.’Uft)li;.‘. )i(::x‘xfiug i
Hart$villc, South Carolina on February &, 1977, a number of dssues wvere
brought to EPA's attention by the Public. At this time these issues
will be addressed.
They primarily werce:

1. VWhy had fishing deteriorated?

2. Crappie fishing was "very good" some years ago,aund now

they weren't catching crappie.

3. Threadfin shad were stocked in Robinson, but they did.
not survive.

4, Vhite bass x striped bass hybrids wcré stocked in Robinson
and didn't survive.

Unfortunately, we do not have any information about the Robinson

.

fichery and fishing success in the years immediately following impound-
rent. However, there is no reason to doubt the word of long-time
residents and fishermen on the 1éke that fiching has deteriorated to
some degree. This deterioration is not unexpected in Impoundments or
reservoirs unless there are some unusual nutrient inputs supporting
a high grade fishery. TRobinson has rélatively low amounts of nutrients
(C?&L, 1976) and is cqnsidered mesotrophic (EPA, 1975a; EPA, 1975b)
and' thus not potentially capable of supporting a high grade fishery
similar to that found in some southeﬁstérn picdmont reservoirs.
According to Neel (1967), filling of reservoirs inundates topsoils
and decaying orvganic matter from plant and aniwmal resources. Subse-

quently, decaying ovganic matter and any fertilizers in the soil




release nutrients which attain significant concentrations and thus
stimulate very great photosynthetlc activity by the phytoplankton.
This dnitial surge in production may last for a few to scveral years.
After the initial high period of production, wost rescrvoirs suffer
» . . . 13
a decline that appears generally due to certain combinations of the

following factors:

1. Decline in quantities of land-supplicd organic debris,
. A

2. MNutrients arising from decomposition on the bottom become
unavailable through the agency of thermal stratification
and formation of density layers. Once nuttrients accumulaté
in degper waters, they often leave the reservoir in with-

. drawals through penstocks and other tunnels and so rob
the reservoir of life that would otherwise be preduced
during periods of complete circulation. Withdraval of
bottom ﬁatefs thus routinely deprives a reservair of de-
composition products arising from allochthonous sources
and its own autotropism. lence with increaéing age,
reservoirs generally must depend more and more upon
nutrients brought in by inflowing water; and their avail-
ability from this source may fluctuate &ith seaconal dis-
charges or be prevented by stratification and other con-
ditions, and the level of production iqhercnt in river
water may not be realized.

Prow and Tilton (1970) have noted this phenomenon of preduction surges
D

and declines in Texas rescervoirs. Game species invariably showed

3
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1975a). EPA (1975a) found colleétivcly that phosphorus export rates of

excepliional growth in the Livst and sccond year of life of reservoirs.

Fishing pressure and cuccess were both high but about 3-4 ycars later it

decelined.

The Pagelond wastewater treatment facility dis the only known point
. <
source for nutrilent inpuis to Lake Iobinson. Its contribution of phos-

“horus amountls to 287 of the total phosphorus inpul to the lake. Re-
I : 1

maining phosphorus inputs to Robinson are via non-point sources (EPA, i

Lake Rebinson tributarics were the lowest measured in South Carolina

during their survey. They attributed low export rates to runoff from
the nutricnt;poor Carolina sandhills. The low phosphorus loading is
less than that proposed by Vollenweider and Dillon as an oligotrophic
loading (EPA, 1975a). This low phosphorus loading coupled with the
fact that BDlack Créek, the major tributary to Robinson Lake, flows
through a considerable amount of swampland and marshlénd where detrital
materi;l and sediment adsorb nutrients and macrophytes utilize them
for growth indicates strongly that nutrients arc unavailable for sub-
stantial phytéplanktou preduction necessary for sustaining a high:
grade fishery in Robinsoun Lake.

. The only available comparative fisheories data is that provided by
H. J. Logan (1974) of the South Cavolina Wildlife and Marine Rosoﬁyces
Department. Information provided in his lctter on fish population

estimates for the year 1968-69, when Unit #2 was not in operation,

indicates that 20 fish specics were collected in 1968-69 compared to

14




32 fish specles found in 1975, Bluepill and Goldden shiner Clotemigonn:

) wore numerically predominant in the 1968~092 study, Soutd

Carolina rotenoncd 3.1 acres in Robinson and collected 1441 1bs./acre
vhich was 19.3 1bs./acre more than found during CPLL's demonstration

’ 3
study.,

Regardless of whether fishing has declined in Robinson, it appears,
based on the 316 demeonstration, that for a "black water" fishery Roliuson
is as good or better than similar fisheries in the Carolinas.

Deterioration of crappie fishing to the point where fishermen are
not catching them any more is a sericus and valid concern since they
are an indigenous species protected under Public Law 92-500. During the
Public Hearing, blame for "demise' of the crappie fishery was attributed
O I Y
to the Robinson Steam Plant.
With the high water temperatuves being emitted by the Rebiunson:
(=4 & o
Steam Plant, it is, at first glance, easy to attribute a crappic fishing
decline to heated water; however, there are other factors which necd
3 3y
to be considered based on available crappie ecology and physiology
information. ‘ .
’ @
There are two cases where substantial amounts of heated water
entering reservoirs supported a viable crappie fishery.
In the first case, McNeely and Pearson (1974), studying distribution
and condition of fishes in a small (815 acres) reservoir (Morth Lake) in

northeast Texas, found a viable crappiec population, NWorth Lake has a

700 MW, 3 unit, fossil fuel steanm plant (constructed in 1957) on its

v 15




cing 490 MOD at temperatures as high as 10578 (42.2°0).

shores dischar

vaxinun depth of the lake ds 65.6 feot, averape depth is 21.3 feet, and

volume 1s 175,055 acre-foct. Reservolr water. temperatures ranged from
. Iers IOFS) .

84,607 to 107.69F. (29.2°C to 42°C) from bottom to top respectively in

the susmer (July - September). They found, uvsing gill nets and seining,

wvhite crappie romoxis annularis in the discharge area in the spring and

SN

summer and throughout the rescrvor + v opther times of the year.
Bennctt (1972) studicd length-weight of black crappic (Pomnuis

nigromaculatus) and bluepill in Par Pond, South Cavolina. Par Pond is a

[

2800-acre reservoir providing cooling water for one nuclear reactor.
Based on Figure 1 of Bemmett's article, maximum temperatures of 111.2°F
o, - . '
(44°C) were discharged in July, 1969  and temperatures ranged from approxi-
0w 0 AOn rm hASCY 4 By :
mately 68 F to 111.2°F (20°C to #447C) in Pax Ponc during the summer (June

9). Mawimez discharge temperatures in the summer

(o2

thru Scptember, 19
wvere 104°F (40°C) or greater; however, d1 scharge temperature _rangcd
from about 75.7°F to 111.2°F (24°C to 44° ¢) in the sumwer. Coefficients
of condition for adult black cr appie from the heated station were .

significantly higher (P<0.05) than those from the control station

(T=2.02, 89 d.f.).

RBoth of the above studies indicated that crappie live in waters
receiving considerable amount s of thermal heat and ave able to sustain
themselves through cyelic cbs*”c; along with bass and bluecgill.

An cxamination of information in Table 1 indicates that crappie
should survive at Robine s temperatures and do as well if wot better
than plucgill at varicus stages of their life cycles,

16
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TABLE 1

Thermal Tolerance Limits in °C (vqQce, l972;_ﬁogcnson, 1977)

; Adult Adult Juvenile Juvenile Adult FAZule
o . v White Black White Dlack
‘ Largemouth Diuvezill Crappic Crappie Crappnie Cranpic

ing temperature 30.5 25.9 32.2 32.2
cd exposure 9C ’

; Optimum temperature for }
[ srowth OC 27.5 22 22-25 25 22-25 .

er incipient _ ‘ : - 32
ature °C _ : 33.8 33.0 33.0

o nJ
[al ¢

36.4 . .
erature °C o 28.9

o9
RS
[ d]

3o

Lo

N

o]

0
Il

o]
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&

o]

(a3

ot
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ct

jod
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[

Reproduction temperatures °C

[€p}

pawning . _ 16-27 19-32 : 14-23 14-20

1

- o 538 - 13-26 22-34 | | 14-23
Embryo 24-hr limit

Deyond this limit . , : : 23 20
mortality occurs. .
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TALLYL 1 (Continu

Nefinjtions

1. Lethal thresholds
or =
incipicnt lethnl
temperature (UILLT)

2. Ultimate incipient
lethal temperature =
(UILT)

3. Upper limiting
temperature fov : =
prolonged exposure

4. Yrolonged expesure =

18

»

a)

Survival of 507 of a sauzple
of individuals.

Represents the brealiing peint
between the highest 70

to which an animal can be
acclimated and the lowest of
the extreme 1° that will kill
the warm-acclimated orgzanisza.

At 0 above and below

the UILT, survival depends not
only on the To, but also on
duration of exposure, with
mortality occurring more rapidly
the farther the T° is from the
threshold.

opt. T° + UILT

3

The upper limiting T° for pro-
longed exposure is based on
Optimum T° and UILT (Table III-12)
(WQC, 1972). It offers a practical
method for obtaining zllowable
limits, while retaining as its
scicntific basis the requirements
of preserving adequate rates ol
growth,

1 weck or longer.




! According to Bemnett (2972) crapples, sunfdshes, the wihilte and
yellow basses, and several kinds of bullheads live but a few years and
are veplaced These £ishes are subject to wide fluctuations in abundance

and growth rates and should be crepped vhen they are available, In

fact, Jester (1271) points out, that crowding and relief from crowding

é' rather than spawning success or predetion centyrol populations of black
and white crappie.  Drew and Tilton (1970) » orted that on Lake Delton,

Texas, in spite of record catches of crappie during its early years,

o

rcpfoduction exceeded catch @nd the population became stunted, and this
species was lost to the fishery.

Swingle and Swingle (1967) based on long~term studjes at Lake
.HaLLLn, Alabama found that crappies ran in approximately S5-year cycles
fron crowdad and small to few and large.

Some people suzgested at the Public Hearing that bluegill competed
with crappie for food. It is pessible, since these fishes diets are , |
similar; however, creppie may prefer threadfin shad and de better when
they are available. Green aand Murphy (1974) examined stomachs of white
crappie from Penbrook Lake in Texas. Threadfin shad were the predominant :

food conswuned ; inscect laivae were the next most important food consumed.
>

Mather (1972) in studies on Conowingo Reservoir, MD, examined 903 white

adult crappie and found by volume zcoplankton (Cyclops & Daphnia) . and small

. Afishcs (sunfishes and Jolmny darters) were predominant food itews in most

of the spring, sumter and autumn months.
Beers and MeCornell (10S6) found food intake of black crappie was

b3

predominantly threadfin shad jand chironenid larvae and pupac.
1Y
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According to Davis (29770) and Carnces (39774) of the lorth Carolina
Wildlife Resources Couwmission, crappice arvce not predominant in black-waters
aud fiching for crappie is not good, Crapple are always poor (thin

r

and small) 4in picdmgnt city reservveirs (500--1000 acres) uatil they stock
them with threadfin shéd ; then crappile do quite well (COIP@b, 1977b).

Aithough we canuot say exactly why crappie numbers declined, it
appeays that qther extenupting circumstances besides thermal impacts
contributed to the crappie deciine. Crappie are still in Reobinson as
a few have becn collected (Page 4-43, CPEL, 1976).

Although threadfiu shad are not indigencus to Robinson, the Public
did queétion vhy s Loé“od threadfin shad did not survive in Robinson
after stocking. The problem of stocked threadfin shad not surviving
in black-water lakes is not uncommen in the Carolinas, especially in
North Carolina. Discussions with Rerth and South Carolirna fisherie
personnel reycaled the following information. Xovth Carolina tried to
°tOLm threadfin shad in four "black-water" lakes, Waccamaw, Catfish,
Phelps, and Ledbetter, and they did not suxvive (Carnes: 1977a; Davis,
1977a). Both biologists believe the primary reason for non-survival
was lack of food supply. Apparently, gizzard shad doesn't do well in
"black-water” lakes either. Threadfin and gizzérd shad do sus taln
themselves in "black-water' rivers where presumably there is more food.
Golden shiners will survive in "black-water" lakcé (Carncs, l977a;>
iDavis, 1977a), but they are 'considered a poor quality forage fish because
they grow too fast. |
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Joe Logan (39//1 & b) of the Seuth Carolina Division of Game and
Freshwater Fisheries said Robinson was tho only ”blnck-wutcf" reservolr
in Scuth Carolina. VThey only have tried to stock threadfin in Lakes
Robinson, Jocazse ana Keowece. Threadfin survived in Kcéweevthc first
time stockcd, but they didn't survive in Jocasse wuntil the seccond
stocking the foliowing year. They werc’oﬁly,stocked in Lake Robinson
one year.

The fourth issue raised concerned the non-survival of the striped
bass x white bass hybrid. stocked in Robinson. J. Bayless (1977),
the Monks Corner fish hatchery where the hybrid is groﬁn, said he
didn't know of any other hybrid stocﬁings in "black-waters" other than
Robinsoen ror was he aware of any hybrid heat tolerance studies. He
thought possibly the hybrid didn't do well in Robinson because of low
production and poor forage stock. In the piedmont reservoirs like
Clark Hill the hybrid is doing well, but Mr. Bayless noted that Lhese
reservoirs have good stocks of thleadfln and gizzard shad’in them. Mr.

Carnes (1977b) said they put the hybrid in two lakes last year,and they
appear to be doing well.

Mr. Jack L. Nettle's (1977) transmitted comments to Ms. Mona Eilison after
Lho Public hkarlnv for consideration by EPA. Most of his comments have

been addressed in other parts of this Finding of Fact; however, he did

R}

state that "Ve also observed beaver in and about the lake prior to the -
nuclear plan: L:iing put in operation and we have not secen signs of
beaver for ti - last two or thlee years." The 316 Robinson demonstration

21 !
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submittal contradicts this statement as it contains information on the
presence of beaver. It would be expedient if CP&L biologists would show
Mr. Mettles where beaver ave loecated.  HMr. Ffey and Dr. Raﬁchke, EPA
biologists, did not obscrve beaver wvhile they were on Lake Roﬁinson
in Wovember of 1975, but they were not particularly looking for beaver
at that time.

Another citizen and intervenor in this demonstration, tr. Whisenbunt,
submitted comments (Whisenhunt,L1977) after the Tublic Héarinv to LEPA

o

for consideration. MHis concern for the lose of hybrid bass, threadfin
shad and substantial reduction in crappie have been addressed- elsevhere
in this Yinding of Fact Statement. Mr. Whisenhunt in his submittal

was aware of Mr. Frey and Dr, Raschke's visit to Lake Robinson during

the week of November 10, 1875, aud asked on page 5 of his transmittal
. /)l\

" T would like to have known what he himself (Dr. Raschke) saw or

found as opposcd to what was furnished to hiw and accepted as correct.”
The Ecology Branch memo of January 28, 1976 from Raschlic and Yrey to
Zeller concerning their tyip report should answer Mr. Whisenhunt's
question. Dr. Raschke and Mr. Trey took temperature readings and
sampled benthos and fish with CP&L personnel. EPA temperatures were
comparable to what CP&L recorded at thermal monitors as can be seen

in the following table.
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TADLE 2

EPA CPaL®

Date Staticn TLocation - Time oc Time EE

11/11/75 > At discharge 1518 24.9 1500 24.4
Canal wmouth

11/11/75 - West Tower ncar 1533 22,1~ 1500  22.0

surface 1600 22,0

11/11/75 - Dam Spillway 1540 22.0 1500 214

1660 21.4

PN . . . .

File Menmorandum. Atkins Continuous Recovder Data. Data delivered by
M. C, E. Coefield to My. Paul Frey and Dr. Ron Raschke on November
14, 1975.

After the EPA biologists completed their work on Friday the l4th,
they were furnished with copies of field fish data recorded during the
week of Noveﬁber 1C and returned to Athens.

After returning home, the data were examined and the findings werc:

1. A greater variety and more biomass of fish were colicctcd
upstream of SR-346 bridge.
2. More nusnbers of small sunfish were taken near Robinson dan.
3. Young-of-the-yecar bass and other sunfish wvere collected.
4., List of taxa includes:
Largémouth bass

Bluegill

Warmouth =




Chain picherel

Golden shiner
¥lat bullhaad
Creck chubsucker
Lﬁke chubsucker
Pirate ﬁcrch
Dollar sunfidy
Redfin pickerel
Bowfin
Sunfish sp.
Spotted sucker
In spite of high discharge temperatures and some adverse impacts,

it is the Ecology Branch's opinion that, under conditions existing at

the time of the 316 study, the demonstration presented information which

“leads us to conclude and agree with Carolina Power and Light that the

Robinson Lake fishery is acceptable and similar to other "black-watex"
fisheries in North and South Carolina.

Allowing Carolina Power and Light to bperate at relatively high

discharge temperatures does not ninimize our concerns about the Robinson

fishery; therefore, we believe it would be advisable for the State of
South Carolina and Carolina Power and Light to initiate thermal and

biological monitoring and a {ish management program in Robinson Lake.
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'Dégembér 1, 1977

i

John F. Wolf, Esq., Chairman : Dr. A. Dixon Callihan

3409 Shépherd Street- i Union Carbide Corporation
Chevy Chase, Maryland 2001o . P. 0. Box Y
Oak Ridge, Tennessee 373830
Dr. R1chard F. Co]e ' - Dist
Atomic Safety and Licensing Board - NRC Central
U.S. Nuclear Regulatory Commission - LPDR .
Washington, DC 20555 - - Shapar
oL : Engelhardt
o . ~Grossman
In- the Matter of - . - Scinto
Carolina Power and Light Company ' Reis
(H. B. Robinson, Unit No. 2) ‘Mitchell
Docket No. 50-261 ~ Chron(2)
50-261 (OL Modification) FF(2)
' : : _ ‘SBajwa
Gentlemen: - . o HSmith .

: Attacned for your 1nformat1on is a copy of a November 9, 1977, letter
from Robert W. Reid of the Staff to Carolina Power and L1ght Company

~ requesting the Company to submit proposed Technical Spec1f1cat1ons
changes requiring the operab111ty of separate batteries and chargers
whenever the associated A.C. emmergency power supplies are required
operable. Appropriate surveillance requirements also will be required.

Sinceke]y,

- Auburn L. Mitchel?
Counsel for NRC Staff

Enclosure
As Stated

cc w/encl. 'George F Trowbr1dge, Esq
SR "‘Richard Jones, Esq.
‘Atomic Safety and L1cens1ng Board Pane1 .
Atomic Safety and Licensing Appeal Board
e ‘docket1ng and Serv1ce Section ' o
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o . UNITED STATES ‘
NUCLEAR REGULATORY COMMI’J.".’ '

WASHINGTON, D. C. 20555

November 9, 1977

Docket No.: - 50-261

Carolina Power & Light Company
ATTN:  HMr. J. A. Jones

' Senior Vice President
336 Fayetteville Street
Raleigh, Morth Carolina 27602

Gentlemen:
RE: H. B. ROBIﬂSOH UN;T NO. 2

We have recently noted that in addition to the D.C. power supplies which
provide an-uninterruptable power source for instrumentation and control
systeias, additional dedicated separate batteries and charcers are utilized
at your facility for initiating operation of onsite A.C. emergency pover
supplies (diesel generators, switchgear, etc.). ' : ' ~

We have concluded that these additicnal batteries and chargers perform
a safety function and have revicwed your Technical Specifications to
deteriiine the adesquacy of the requirenments provided to demonstrate and
maintain the operability of these D.C. power supplies. Based upon this
reviev, .we have concluded that the Technical Specifications. for your
facility should be supplemented to require the operability of these
batteries and chargers whenever the associated A.C. emergency power
supplies are required operablc. Surveillance requirements which
‘demonstrate the operability of these batteries and chargers should

~ also be added to your Technical Specifications. These Surveillance
Recuircinents shculd be comparable to tiose currently included in your

. Technical Specifications and applicable to the other safety batteries

and chargers. . . :

" We request thdt you submit within 60 days from_receipt of this letter,
an application for amendment to your license that will change your
technical specifications to be in conformance with the above requirements.-

-



: Cafo]ina'Powef_&~Light

Company s -2 -

1n the event you should desire.furtﬁer discussion of thjs matter, please

. contact us.

Sincerely,

<//‘ . ;I{"‘< < / /;—/ - :’/_ﬁ{_;("'l— - .

PP AR

Robert W. Reid, Chief
‘Operating Reactors Branch #4
Division of Operating Reactors

¢c: See next page'



-

Carolina _Po&f&"& Light Company |

¢cc: 6. F. Trowbridge, Esquire

Shaw, Pittman, Potts & Trowbridge
1800 M Street, N. W.

N Washington, D. C. 120036

Hartsyille Memorial Library:
Home and Fifth Avenue
“Harisville, South Cerolina 29550
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John F. Wolf, Esq., Chairman . Dr. A. Dixon Callihan
3409 Shepherd Street ‘ . ‘Union Carbide Corporation
Chevy Chase, Maryland 20015 P.0. Box Y

Oak Ridge, Tennessee 37830

Dr. Richard F. Cole

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

In the Matter of
Carolina Power and Light Company
(H. B. Robinson, Unit No. 2)
Docket No. 50-261, 50-261 (OL Modification)

Gentlemen:

I enclose for the Board's information copies of the fo]ﬁowing material
which has been placed in the Commission's Public Document Room:

1. Memorandum for: James R. Yore
From: Walter H. Jordan
Subject: Errors in 10 CFR 851,20, Table S-3
. (September 21, 1977) -

2. Memorandum for: Chairman Hendrie
- From: James R. Yore
Subject: ~ Communication from Dr. Walter H Jordan
' concerning Table S-3,
+10 CFR 8§51, 20
(September 247 1977)

3. Memorafidum for James R Yore
- From: - - Chairman Hendrie =
Subject: - Communication from. Dr. Walter H. Jordan
- concerning Table S-3,
~10 CFR-§51.20
- (October 5, 1977) '

—— - I - =5
. - N . . : - B

OFFICED

SURNAME 3>

DATE>> F ! SSVSPUROUOUOURINN NSOl S

" Form AEC-318 (Rev. 9-53) AECM 0240 - . ¥ U. 5. GOVERNMENT PRINTING OFFICE! 1974-526-166"



23-
4. Materla] Concernlng The Interaction Between Contro] Systems
' and Protection Systems 1nc1ud1ng '
‘a. Letter to: Honorab]e Gr1ff1n Bell -
- From: ‘Robert D. Pollard
A (October 13, 1977)
b, »Attachments to. Item 4(a)
c. Lletter to: " Robert D. Po]]ard
" From: - Stephen H. Hanauer
(September 29, 1977)
‘ d. Letter to: Robert D. Pollard
From: D. G. Eisenhut
(September 29, 1977)
e. ‘Memorandum for: E. Case .
From: .~ Stephen H. Hanauer
4 (September 28, 1977)
f.  Memorandum for: -S. H. Hanauer
From: E. G. Case.
(September 23, .1977)
. Enclosure:
Discussion Paper, Interaction Between
Control Systems and Protection Systems
g. Letter to: . Stephen H. Hanauer
From: Robert D. Pollard
o (September 16, 1977)
h. Letter to:. Darrell G. Eisenhut
From: Robert D. Pollard
B (September 16, 1977)
i. HNote foui: J. Guibert .= -
» From: : D. Eisenhut
S _ (August 24, 1977)
Je Memorandum for: - Ei G, Caée
-From: Stephen H. Hanauer
(August 18, 1977)
7 thtere]y,'
Auburn L.|Mitchell
T - T r— Counsel-fpr-NRC-Staff.- |
sunnancBICllOSUTES:  As $tated : :
" oare:|..See Page.Thiee

Form AEC:318 (Rev. 9-53) 'AECM 0240

. * U. S. GOVERNMENT PRINTING O‘FFICE: 1974-526-166




. cc.w/encly

. - . . *
. V ’ '; ‘\“

5l

George F. Trowbridge, Esq.
Richard Jones, Esq.

‘Atomic Safety and Licensing Board Panel

Atomic Safety and Licensing Appeal Board
Docketing and Service Section

" NRC Central

LPDR .
Shapar ,
Engelhardt
Grossman .
Scinto
Reis -
Mitchell "~
Chron(2) -
FF(2)
SBajwa

{%

o

SURNAME 3>

ofFiced |

OEAD\ R

M1tcheﬂ1fd 1 Reis /J

e | ”q ..... _ ”/// I

Form AEC-318 (Rev, 9-53) AECM 0240

* U. 5 GOVERNMENT PRINTING OFFICE 1974-526-1686
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"~ In the Hatter of ‘;76/632;/4;?2?
| CAROLINA POWER & LIGHT CQMPANY ) Docket No. 50-261
: 50-261 (OL Modification)

Florence, ., C.

UNITED STATES OF AMERICA
NUCLEAR REGULATORY CQMMISSION

 BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

(H, B.,Robinaon, Unit No. 2)J

INTERVENOR'S RESPONSE TO APPLICANT'S MOTION
5&2 INTERVENOR'S REQUEST FOR A FORMAL ORDER OF WITHDRAWAL

Intervenor in what he deems to be the last communication to this

Board apologizes for the manner of his last two communications, they

E being merely copies of letters gent to EPA and its equivalent State

agenoy. As reference to the file will reflect, most of the pleadings

and other matters filed were this individual's poor typing the result

of night, early morning and weekend eftorts. At times short cuts were
taken and these were two examples, |

Applicant has clearly set forth the p031tion of Intervenor at this

.timo, both in its Motion and by the copy of my letter of March 24th ate

tached thereto.

Intervenor does hereby formally move tor an Order of this Board

' dismiaaing him aa a party to any iurther proceedings that may be held.

Whether appropriate or not, Intervenor hereby expresses to the

Board, to those on the service list and through them to the agencies they .

represent his sincere appreciation for the many kindnesses shown,

2 n‘D AWhlsenhunt Intervenor

Aewil 171077
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April 18, 1977

'CERTIFICATE OF SERVICE -

I hereby céftify»that copies of "INIERYENOR'S RESPONSE TO APPLICANT!'S
MOTION AND INTERVENOR’S REQUEST FOR A FORMAL ORDER OF WITHDRAWAL" dated
April 17, 1977, have been aerved on the following by deposit in the United

States mail, rirst clasg postage prepaid this 18th day of April, 1977.

John F Wblf, Esquire, Chairman Richard Jones, Esquire

3409 Shepherd Street . Associate General Counsel
Chevy Chase, Maryland 20015 _ Carolina Pcwer & Light Company

- : 336 Fayetteville Street
Dr. A. Dixon Callihan - . Raleigh, North Carolina 27602
Union Carbide Corporation - .
P. 0. Box Y ‘ Docketing and Service Section
Oak Ridge, Tennessee 37830 - Office of the Secretary

: : U. S. Nuclear Regulatory Commission
Dr. Richard F, Cole : Washington, D. C. 20555
Atomic Satety and Licensing Board ' _
"U. S. Nuclear Regulatory Commission - Auburn L. Mitchedl, Esquire
thhington, D. C. 20555 Office of the Executive Legal
» . Director _
George F. Trowbridge, Esquire U. S. Nuclear Regulatory Commission
Shaw, Pittman, Potts & Trowbridge _ Washington, D. C. 20555
t, Ne We 5

Whahington, D. C. 20086

Florence, S, C,

John D, Whisenhunt'

R 2 et
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY CCMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

\
\

)

)
CAROLINA POWER AND LIGHT COMPANY ) Docket No. 50 261
: : 'g 50-261 (OL Mod1f1cat1on)

(H. B. Robinson, Unit No. 2)

NRC STAFF SUPPORT OF APPLICANT'S MOTION FOR
THE ISSUANCE OF AN ORDER ACCEPTING WITHDRAWAL OF INTERVENTION

The NRC Staff (Staff) supports Applicant's Motion of April 1, 1977
requesting that the Board issue én order accepting the withdrawal of
Mr. thn D. Whisenhunt as a party to this consolidated proceeding.

By letter to EPA, Region IV, March 24, 1977, Mr. Whisenhunt withdrew
his request for an EPA adjudicatory hearing and also indicated that he
no 1onger had any basis to continue in this proceeding. On April 12,
1977, Mr. Whisenhunt, in’a telephone conversatidn with Staff counsel,
reaffirmed his intent to withdraw from this proceeding as manifested
by his March 24, 1977 letter to EPA (with copy to the Board) and as
previously indicated in discussion with Staff counsel April 1, 1977.

Therefore, the Staff supports Applicant's motion.

The Staff, 1ike Applicant, is of the uﬁderstanding that EPA expects to

act soon on Applicant's 8316(a) request.l/ Once EPA has acted, it

Y The Staff received for comment a draft NPDES permit for the
H. B. Robinson Steam Plant April 8, 1977 ;,ﬁg
7
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will be appropriate to consider the proper disposition of this con-
solidated proceeding. -
Respectfully submj;ted,
(L S MAALY

Auburn'L. Mitchell
Counsel for NRC Staff

Dated at Bethesda, Maryland
this 14th day of April, 1977
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UNITED STATES OF AMERICA
"NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
CAROLINA POWER AND LIGHT COMPANY
(H. B. Robinson, Unit No. 2)

Docket No. 50-261
50-261 (OL Modification)

CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF SUPPORT OF APPLICANT'S MOTION
FOR THE ISSUANCE OF AN ORDER ACCEPTING WITHDRAWAL OF INTERVENTION" in the
above-captioned proceeding have been served on the following by deposit
in the United States mail, first class or air mail, or, as indicated by
an asterisk, through deposit in the Nuclear Regulatory Commission's

- internal mail system, this 14th day of April, 1977:

John F. Wolf, Esq., Chairman
3409 Shepherd Street
Chevy Chase, Maryland 20015

Dr. A. Dixon Callihan
Union Carbide Corporation
P. 0. Box Y

Oak Ridge, Tennessee 37830

Dr. Richard F. Cole*

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Hartsville Memorial Library
Home and Fifth Avenues
Hartsville, South Carolina 29550

George F. Trowbridge, Esq.

Shaw, Pittman, Potts & Trowbridge
910 17th Street, N. W.
Washington, D. C. 20006

Docketing and Service Section
Office of the Secretary

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555 -

" Richard Jones, Esq.

Associate General Counsel
Carolina Power and Light Company
336 Fayetteville Street

Raleigh, North Carolina 27602

John D. Whisenhunt, Esqg.
Bridges and Whisenhunt
Bridges Building
P. 0. Box 26
Florence, South Carolina 29501
Atomic Safety and Licensing

Appeal Board*
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Atomic Safety and Licensing

Board Panel*
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Auburn L. Mitchell
Counsel for NRC Staff




April 1, 1977

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE'ATOMIG7SAFETY AND LICENSING BOARD

In the Matter of

)

. )
.CAROLINA POWER & LIGHT COMPANY.) Docket No. 50-261
' ) 50-261 (OL Modification)
)

(H. B. Robinson, Unit No. 2)

APPLICANT'S MOTION FOR. THE ISSUANCE OF
AN ORDER ACCEPTING WITHDRAWAL OF INTERVENTION .

Caroling Power & Light Company ("Applicant") hereby
moves the Atomic Safety and Licensing Board ("the Board") to
issue an order accepting the'withd?awal of.intervenor John D.
Whisenhunt as a party to this consolidated proceeding.

In a letter of Marbh 24, 1977, to Region IV of the
U.S. Environmental Protection Agency ("EPA") and the South
Carolina Department of Health and Environmental Control
(attached hereﬁo), Mr. Whisenhunt withd?ew his regquest for an
adjudicatory hearing on Applicaht's request for an alternative
thermal effluent limitation pursuant to Section 316(a) of the

1/
Federal Water Pollution Control Act Amendments of 1972 ("FWPCA")

1/ 33 U.S.C. §1326(a).
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and announced that he no longer had anf basis for continuing
as an intervenor or party before the Nuclear Reguiatory Com~
mission. The letter indicates.that a copy of it was being sent
to the Board. |

Applicant therefore requests that the Board acknowledge
Mr. Whléenhunt 's submission by issuing an order which accepts
- his w1thdrawal as a party to this consolidated proceeding.
Follow1ng the issuance of EPA s decision on Applicant's request
“under Seetion 316(a) of the FWPCA, which is expected to occur
in the near future,Z/ Applicant will communicate £o the Board
its’proposal for the appropriate disposition of the consolidatéd
proceeding. | |

Respectfully submitted,

SHAW, PITTMAN, POTTS & TROWBRIDGE

Counsel for Appllcant

2/ EPA conducted a legislative (non-adjudicatory) hearing on
the request on February 8, 1977.



OBR’I'.')GES AND WHISENHUNT

TOURNL TS AN O VISELLORS AT (aa
LAV IR S VTN TITENVEY T AL Ty g

PMASSA L B POORENCE SOUTH CARDUINA 2gmog

March 24, 1377

ATTN:  MCNA ZLLISON

Us S. Environmental Fratection Agency
Region IV, "ater mntt rcement, Branch
1421 Peachtres Stre«t | N, B,

- Atlanta, Seorsia - .y

CATTRD O THARLEY Mn o ak :

Sout® Carolira Tanartment or Hezlth

- and Envirenment- Control

<600 Eull Sterest ’

- Columbia, Souti Curclipa —29211 —- = - -

Re: Adjudicatory Kesring, NPLES Fermit No., SCOU0«925
Carolina Fower & Light Compary - H. EB. Robinson Steam Plant

Under date of Feoruary li, 1977 and on page 6 oi a 7 page letter, I requested
and, if appropriate, demanded an aajudicatery hearine in connection with the
316 dermonstratisn ana the permit resulting theretrom. In i974 when I first
wrote to zPA relative to Lake Robinson, I recail that I haa to state my in-
terest in the natter zna tnat I would be available and make any witnesses of
mine available., Tis: Petition was disposed of by an Order or Judge Yost. So
that there can be :c misuncerstanding ana before any response is made to my
letter of Feoruary 14th, I withdraw any request for or any demand tor any ad-
Judizatory hearirg. I witharaw any committment to arpear, participate or con-
tribute in any manner to any nearing tnat may be scheduled, Any witnesses that
1 have furnisheéd in tne past are, of course, tree to do as they desire, I with-
draw only myself as an intervenor or participant, '

The writer nas aisposed of the prdperty which gave rise to my knowledge and
interest in the matter., It was clearly demonstrated at the meeting on February
8, 1977, in Hartsville, Soutn Carolina, that my slforts were contrury to tne
general trend of the puolic who attended at my published invitations as many
Wno came aid not want -to express an opinion, many who haa indicated an intent
to speak declined ana a number who did speak felt that any possible bad eflects
were outweighed ty the good., In the light of this, 1 accepted the invitation
expressed that night to negotiate, did so and no longer have any basis for con-
tinuing as an intervenor or party before your organizations or before the Nuclear
Regulatory Commission. A copy of my letter of the 1i4th of February to you went
tothe memoers of the 3card of that orfanization and therefore a copy of this
letter is being sert to them,

Thank you for past considerations,




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

\

In the Matter of

)

_ : )
CAROLINA .POWER & LIGHT COMPANY ) Docket No. 50-261
' ) 50-261 (OL Modification)
)

(H. B. Robinson, Unit No. 2)

" CERTIFICATE OF SERVICE -

I hereby certify that copies of the foregoing
"Applicant's Motion for the Issuancé of an Order Accepting
Withdrawal of Intervention" were served upon each of the
persons listed bn the attached Service List by deposit in
the United States mail, postage prepaid, this lst day of
April, 1977. ' |

SHAW, PITTMAN, POTTS & TROWBRIDGE

ounsel for Applicant

Dated: Aapril 1, 1977
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY

(H. B. Robinson, Unit No. 2)

Docket No. 50-261

50-261 (OL Modification)

SERVICE LIST

John F. Wolf, Esquire
3409 Shepherd Street
Chevy Chase, Maryland 20015

Dr. Richard F. Cole

Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555 '

Dr. A. Dixon Callihan:

Union Carbide Corporation
" P.0O. Box ¥ o

Oak Ridge, Tennessee 37830

Auburn L. Mitchell, Esquire

Office of the Executive Legal
Director

U.S. Nuclear Regulatory Commission

Washington, D. C. 20555

John D. Whisenhunt, Esquire
Bridges and Whisenhunt
P.0. Box 130

. Plorence, South Cafolina 29501

Docketing and Service Section
Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555
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'UNITED STATES OF AMERICA -
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD -

In the Matter of

CAROLINA POWER AND- LIGHT COMPANY
(H.-B. Robinson, Unit No. 2)

) o
% ~ Docket No. 50-261
) B

NOTICE OF APPEARANCE

‘ANot1ce is hereby given that the unders1gned attorney herew1th enters '3

an appearance in the capt1oned matter. In accordance w1th 8 2. 713(a)

10 CFR Part 2, the fo]]ow1ng 1nformat1on is prov1ded

Name

Address

.Te]ephone‘Number

Admissions

"~ Name of Party

Dated at Bethesda, Maryland

this 8th day of March, 1977.

- Auburn'L. MitCheII_-

- Office of Executive Legal Director

U.S. Nuclear Regulatory Commission
Wash1ngton, D.C. 20555 o

- Area Code 301 - 492- 7268 o

- Supreme Court of the State of -
Oklahoma .
D1str1ct of Co]umb1a ﬂ

- NRC Staff- ' -
U.S. Nuclear Regu]atory Comm1ss1on
Washington, D.C. - 20555

Zzggiiéiofia} 65;I/£€3422257é:4él4£{ﬂ

Auburn L. Mitchell:
Counsel for NRC Staff .

'ﬁ?‘,'f



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

'BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
CAROLINA POWER AND LIGHT COMPANY
(H. B. Robinson, Unit No. 2)

R e

Docket No. 50-261

 CERTIFICATE OF SERVICE

1 hereby cert1fy that cop1es of "NOTICE OF APPEARANCE"'

dated March 8

1977, 1in the above-captioned matter, have been served on the fo]]ow1ng

by deposit in the United States mail,

first class or air mail, or, as

indicated by an asterisk, through depos1t in the Nuclear Regulatory
Comm1ss1on s internal ma1] system, th1s 8th day of March 1977:

"John F. Wolf, Esq;,'Chairman_
3409 Shepherd Street
Chevy Chase, Maryland 20015

“Dr. A. Dixon Callihan

Union Carbide Corporat1on
P. 0. Box Y . ,
- 0ak Ridge, Tennessee 37830

Dr. Richard F. Cole*

Atomic Safety and L1cens1ng Board
U. S. Nuclear Regulatory Comm1ss1on
wash1ngton, D. C. - 20555

Hartsv11]e Memor1a1 Library
Home and Fifth Avenues
Hartsville, South Caro11na 29550

George F.'Trowbr1dge, Esq.
Shaw, Pittman, Potts & Trowbridge
910 17th Street, N. W.
Washington, D. C. 20006

Docketing and Service Section
‘Office of the Secretary

U. S. Nuclear Regu]atory Commission
Washington, D. C.. 20555 -

Washington, D. C.

Richard Jones, Esq.

‘Associate General Counsel
Carolina Power and Light Company

336 Fayetteville Street
Raleigh, North Caro11na 27602

John D. Wh1senhunt, Esq.,
Bridges and Whisenhunt -
Bridges Building

P. 0. Box 26 -

Florence, South Caro11na 29501

Atomic Safety and L1cens1ng

Appeal Board* _
U. S. Nuclear Regulatory Comm1ss1on
Washington, D C. 20555

Atomic Safety and L1cens1ng

~ Board Panel*

U. S. Nuclear Regulatory Comm1ssion
20555 '

3

~ Ruburn L. Mitchell
Counsel for NRC Staff

Withy



