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Transmitted herewith is the second Partial Initial Decision (PID) of the NRC's
. ;

Atomic Safety and Licensing Board the Decision issued by the Atomic Safety and
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_PID concerns, among other things, the NRC staff's Final Environmental Statement
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-which was furnished to you by our letter dated April 16,'1984. These documents
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pursuant to 10 C.F.R. Sections 51.93 and 51.'102 of the Commission's Regulations.
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MEMORANDUM TO: Service List BRM:cH

Limerick Generating Station
~

Docket Nos.. 50-352-353.0L

FROM: Valarie M. Lane V.m.t. SE.T/22 CE,; g; .

Secretary to Judge Brenner
Atomic Safety and Licensing Board

SUBJECT: ERRATA TO SECOND PARTIAL INITIAL
DECISION (AUGUST 29,1984)

~

The following errata to the Second Partial Initial Decision are being
issued by the Licensing Board.

-

Page Paragraph Correction

184 F-15 On line 8, change "15%" to "58%"
(See NRC Staff Proposed Transcript~

Corrections, at 5, for Tr. 11,253
(Augdst6,1984).)-

i

i 193 F-30 - On line 4, change " Table 7. Id. --

at 38, 63." to " Table 6. Id7
-~

at-38, 62." .,
,

4

'h|
205 F-49 On line 10 of 205, change " bonds"'

'

to " bounds"

208 F-55 On lines 1 and 2 of page 208,
change "The probabilities for
early fatality to individuals" to
"The risk of early fatality"

229 F-90 On line 2, change "conser'vations"
to "conservatisms"t-

,

l
| 262 F-145 On line 6, transpose the words.

"two" and "only" ,

t

.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COPHISSION

ATOMIC SAFETY AND LICENSING BOARD

BEFORE ADMINISTRATIVE JUDGES:

Lawrence Brenner, Chaiman
Dr. Richard F. Cole.-
Dr. Peter A. Morris

.

o' ,

) Docket Nos. 50-352-OL.

In the Matter of ) and 50-353-OL

PHILAUELPHIA ELECTRIC COMPANY (ASLBPNo. 81-465-07 OL)

(Limerick Generating Station, ) LBP-84-31
Units I and 2) )

) August 29, 1984

'
SECOND PARTIAL INITIAL DECISION

APPEARANCES

Troy B. Conner, Jr. , Esq. , Mark J. Wetterhahn, Esq. , Robert M. Rader,
Esq. , and Nils N. Nichols, Esq. of Conner & Wetterhahn, P.C. ,
Washington, D.C. for Philadelphia Electric Company,

o | Benjamin H. Vogler Esq., Ann P. Hodgdon, Esq., Nathene A. Wright, Esq.,
and Michael N. Wilcove, Esq., Office of Executive Legal Director, U.S.
Nuclear Regulatory Connission, Washington, D.C. for the NRC Staff.

*
s, .

Frank R. Romano, Ambler, Pennsylvania, cro se, and for the Air and Water
-

Pollution Patrol.

Robert L. Anthony, Moylan,' Pennsylvania, pro s_e, and for Friends of thee

Earth.
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.

.

Herbert Smolen, Esq. and Martha W. Bush, Ehq., Law Department, for the
City of Philadelphia.

.

*
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Pennsylvania.

- !
.

e

4

6

"

! . ' . ,

.

d

*bn

t

..

a.' .
.

.

6

.

=e n 0 .



,

.

- iii -

, . ,

''kh SUMMARY TABLE OF CONTENTS
.

;.

't PAGE NO.
..

I. INTRODUCTION......................................... I g

, 3.,
g.

'
II. FINDINGS OF FACT..................................... 4

9,o ;'- A. AWPP Contention V-4: Aircraft Carburetor
..

-

4''
Icing............................................'

'

,. s

'ft B. F0E Contentions V-3a and V-3b: Natural Gas and
4" Petroleum Pipeline Accidents..................... 24

.

C. LEA I-42: Environmental Qualification of
Electrical Equipment............................. 77

D. Confirmation of Findings of Fact Made on the
RecordthatAWPPContentionVI-1(QA/QCof

f Welding) Lacks Merit............................. 99

E. On si te Eme rgency Pl anning. . . . . . . . . . . . . . . . . . . . . . . . 109
.

F. NEPA Severe Accident Risk Contentions: LEA
Contentions DES-1, 2, 3, and 4................... 175

.

A !!!. CONCLUSIONS OF LAW................................... '263
.

.

IV. OR0ER................................................ 264
,

,

0 :' .

APPENDICES (Unpublished)

4- AppendixA(WitnessList).................................. A-1*

Appendix 8(ExhibitList).................................. B-1*

.

e



. . . . . . . . . .
.

.

- iv -.,

.- .
. . . - I

Op

. $)'l
'

..

b DETAII.ED TABLE OF CONTENTSq
-8

i^
." @;

PAGE N0.
~ ~:.4

.?4j: I. INTR 000CTION.......................................... 1.s.y,
,''W ,

*

?S. II. FINDINGS OF FACT...................................... 4'*(
1 .

G: ,, A. AWPP Contention V-4: Aircraft Carburetor Icing... 4
.

~:.,
' ' '

1. Sunna ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,,

W
: ?j ;? 2. Beha v ior o f Cool ing Tower Plumes . . . . . . . . . . . . . . 7

-8
'"

3. Studies of Cooling Tower P1tanes . . . . . . . . . . . . . . . 11.,s:j
.

-'
4. AWPP's Disagreements Re, h; , 8thavior. . . . . . . . . . . . . . .ga rding Plume

. . .

....................... 13. 61
,

'

: ': 5. Ai rc raft Ca rbu retor ic ing. . . . . . . . . . . . . . . . . . . . . I6 I
a,

W a. Time for Forinetton........................ 17.
..

s.3 b. Prevention and Elimination of
4 Ca rtu reto r Ici ng . . . . . . . . . . . . . . . . . . . . . . . . . . 20

.-)
'* 8. F0E Contentions V-3a and V-3b: Natural

Gas and Petroleum Pipeline Accidents............. 24..

c4 1. Background................................... 24
" ***

2. Sumne ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,

'

' ' . 3. The ARCO Pipeline............................ 29 .

, ,-.

.:: a. Description of Pipeline.................. 29.

b. Contents o f Pipel ine . . . . . . . . . . . . . . . . . . . . . 29
.

c. Location of Pipeline..................... 31

d. Nature of the Release.................... 34

e. Forination of a Flannable Mixture......... 35 )
.

f. Overpressure Calculations................ 39

. ... .. -



.;, . . ...,

-v-

(DetailedTableofContentsContinued).e

}.f S
PAGE NO.'

' . .f.i.

'f 4 The Columbia Gas Pipe 11nes.................. 41

a. Description of the Pipelines............ 41

* ' b. Contents of Pipelines................... 43

c. Location of the Pipelines............... 44''

0
'

d. Nature of the Release................... 44
. .

e. Forma tion of Fl annable Mi xture . . . . . . . . . . 45
,

]
f. Overpressure Calculation................ 48

.
.

5. Radiant Heat Load Calculations.............. 52

a. ARCO Gasoline Pipe 11ne.................. 52
-

b. Columbia Gas Pipe 11nes.................. 54

1

6. Effects of Postulated Detonation on
.

Safety-Rel ated Structures . . . . . . . . . . . . . . . . . . . 56

7 Margin Analysis of Margins of Structural
Integrity to Postulated 0verpressures....... 61

1 8. Factors Allegedly Not Considered in Margin
'; Analysis.................................... 65

a. Genera1................................. 65'

b. Reactor Building Openings............... 68
o ..

c. Effect of Detonation on Underground'

S t ru ctu re s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
.

**
9. The Effects of a Postulated Cooling Tower.

Co11 apse.................................... 70

10. Integri tv of the Spray Pcnd. . . . . . . . . . . . . . . . . 74

*

e
.

e e e e Nes smee



a.
'

I

1 ,.. .

'I.

, , , .
.

, ,

-r

.. r ]

.q.

':|[ |
- v1 -

:. .-

P .c..a. d i

(DetailedTableofContentsContinued)
y!. 4...
:ym
. . .C4
# rj.,'i PAGE N0.i.

Qa)i. . . . .

EM C. LEA I-42: Environmental Qualification of .

gj Electric Equipment.............................. 77

y'h{i
:,n

t 1. Summary..................................... 77 *
.

v.u
. .; 2. Compliance with the January 1983

. ' . , . Environmental Qualification Rule............ 78- -.

g

.#I a. Independent Component Classification
:

.:/ , i Program................................. 87
p.

j,f) 3. Systems Excluded from tha EQ Program........ 83,

. ;p-
%, . a. Emergency Lighting System............... 83

.,
-

,' s.. b. In-plant Comunications Systems......... 84
'

JJ'd
'

J c. The Plant Process Computer System....... 84
kt

74) d. Feedwater Control System................ 85

:s%}
-

e. Standby Liquid Control System........... 85
*

.

, fj f. Human Interaction Problems.............. 86

e, ,.f.)g
.. . .

4. Aging of Equipment.......................... 88
,.

> . .j 5. Completeness of EQ Program.................. 89.,

9 6. Staff Review of the Limerick EQ Program..... 89
. .;.

y'{ 7. Discussion.................................. 91 *

-e,
,.4

D. Confimation of Findings of Fact Made on the
M.ri RecordthatAWPPContentionV!-1(QA/QCof ?W',
'a of Welding) Lacks Merit......................... 99.

7.- ;j

Th 1. The Contention Lacks Merit as Previously
'7 Dete mined in the 8ench Dec i s ion . . . . . . . . . . . . 99,

.

3; 4 2. AWPP's Post-Hearing Motions................. 106
,I
': ,

,

.

e

B

$

.

* * '.e.



.

, . - , ,. . . . , . . . . . ~ . .

0 $

)

- vii -

i (Detailed Table of Contents Continued)

,.

. . .

PAGE N0.
si

E. Onsite Emergency Planning....................... 109

.

1. Summary..................................... 109
,

.' 2. LEA Contention VI!!-1: Spectrum of
Accidents Envisioned in Plans............... 112

3. LEA Contention VI!!-3: Onsite Monitoring*

Systems..................................... 115'
-

.| 4. LEA Contention VI!!-6(a): Mutually
4 Agreeable Bases for Notification of

Organizations with Responsibility for
Onsite Augmentation......................... 121

5. LEAContentionVI!!-6(c): NotificatiJn to
Offsite Authorities......................... 123.

.

6. LEAContentionVI!!-8(b): Adequacy of
Emerpency Facilities. Equipment, and ,

Supp 1es.................................... 132

7. LEAContentionVI!!-10(a): Delineation of
Authority in Certain Letters of Agreement... 134

.
,

< <-

8. LEA Contention VI!!-11: Offsite'
-

Augmentation of Onsite Fire-Fighting'
Capabilities................................ 137''

9. LEAContentionVI!!-12(a): Emergency.

| Hospital Care for the Contaminated Injured.. 139.
.

o...
; .-

a. Unanimous Board Findings................ 139' *

W .* ' b. Majority Findings by Judges Cole
and Morris.............................. 146-

1

c. Partial Dissent of Judge Brenner........ 149
.

i

10. LEAContentionVI!!-12(b): Adequacy of
Transportation for the Contaminated4

'

Injured..................................... 152
,

11. LEA Contention VI!!-14(c): Calculating and
' Monitoring Offsite Doses.................... 157

,

.

I

- . . . . . . . . . .

i



4+. '
. . .

y:_(
~9h

,.

..|
-

.;
- viii -;. . .

1;|,1 (DetailedTableofContentsContinued):sl
*

.. ,

*.A

~ .|%y PAGE NO.
..
, .

* ? 'j.:
-

12..LEAContentionVI!!-14(e): Continuin
Accident Assessment Capabilities.....g, ,r 159........ it ,1

' Q' 13. LEAContentionVI!!-14(h): Methodolotlies.

.
! for Projecting Dose When Instrumentat'on-

i s I nope rabl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
-

*
14 LEAContentionVI!!-15(b): Monitorin a

Site Evacuees........................g of; 161.......
..

LEAContentionsVI!!-15(d)and16(15.
Decontaminationof5fteEvacuees..g):|l

.

164. ..........a

Y. .' 16. LEAContentionVI!!-15(e): Applicant's
' < ' Abi l i ty to Account for Personnel . . . . . . . . . . . . 166,

,

E.,

c 17. LEAContentionVI!!-16(c): Information en(,; Radiation Risks for Emergency Workers....... 171
. . -r.4 .

18. LEA contention VI!!-18: Trainin
. c'! Offsite Support Personne1.......g of 174.............d

'

F. NEPA Severe Accident Risk Contentions: LEA.

'
Contentiens DES-1, 2, 3, and 4.................. 175

-

1. 5usmary..................................... 175
>

~

2. LEA-DES-4................................... 177; ,

ci a. LatentHealthEffects(DES-4A-1)........ 181.,I.F' e

C,j b. Crop, Milk and Population Interdiction,

| 9 ! (DES-4A2,3and8)..................... 192
..

; - i
" *c. Cost of Medical . Treatment (DES-4A-4).... 194

:

d. FESFormat(DE5-48)..................... 197, ,.
'

! F. LEA DES-3: People will Decline to
' *

EV4Cuatne..............'..................... 199, ,

'

3. LEA-DES 1: Relocation of Peo
Miles laplausib1e............ple Beyond Ten

-

205...............
"

'

4. LEA DES-2................................... 209
! ..

1 m

)
i

'
''

. em



. _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ ,

's' :

.?.

. ix .. :. ;
'

(Detailed Table of Contents Continued)
'

-

;|.
'I
. ' . PAGE NO..

.

. . ,

5. Conclusions of Law as Applied to LEA and
City Severe Accident Contentions............ 214,

-

. .

o '- a. LEA's Proposed Conclusions of Law....... 214

b. City's Pmposed Conclusions of Law...... 218
..|,
.. . : 6. City-14: Evacuation Speed, 8ackups anda. ;

Bad Weather................................. 224
-

a. Evacuation Speed........................ 224
7'..N,

4W'd
1

f b. Evacuee Backups at the Outskirts of

. ' ,P: Philadelphia............................ 227
,

c. Bad Weather Scenarios . . . . . . . . . . . . . . . . . . . 229'

7. City-13: Dose-Distance Calculations for"
Phf1adelphia................................ 231

a. Risk Aversion........................... 239

8. City-15: Contamination of City's Water
241Supplies....................................

,,

s. Introduction and Sumery. . . . . . . . . . . . . . . . 241
, ,

b. Source of Potential Contamination....... 244

c. Transport of Radioactivity. . . . . . . . . . . . . . 245

* | d. Potential Consequences.................. 249
,

1. Staff Analysis...................... 249

8- 2. Applicant Analysis.................. 253
'

,

e. Potential Countermeasures............... 258

f. Conclusion.............................. 262

.

.

-



. .
. ..

'

,,.

.

)-

i
'i

.,n -x-.,
t

; (DetailedTableofContentsContinued) )
-

>

!
.,.

' ' i. .

PAGE NO..
.

*

. *

.t' !!!. CONCLUSIONS OF LAW.................................... 263
.

.- .

IV. 0RDER................................................. 2H ,.

. .

; APPEN0!CES(Unpublished) ,
,

e
I AppendixA(WitnessList)................................... A-1 .

.i
] AppendixB(ExhibitList)................................... B-1

-

e

$ $,

I-

.

h

6

- I )
:

1

e

a

e

.

s
'

s

1

I
4 e ',

t 'i

!i

.

.

W *

, .

a

i 4

'

1
i

t

i e

'

i,

j| .

.

I

. . . . . .
,



,

.

4

I. INTRODUCTION

Jh This is the Second Partial Initial Decision (P.I.D.) issued by this'

* G
i Atomic Safety and Licensing Board in this proceeding. The first'

" Partial Initial Decision (on Supplementary Cooling Water System-'

Contentions)"wasissuedonMarch8,1983,andresolvedthecaptioned-

,

issues in favor of the Applicant (Philadelphia Electric Company or**

PEco),subjecttocertainconditions. LBP-83-11,17 NRC 413 (1983),*

appeal pending.
,

>

] This second P.I.D. decides all other issues in controversy in favor

of the Applicant which are prerequisite for authorization of the low'

power operating Ifcenses requested by the Applicant for testing and

operation up to five percent of rated power, pursuant to 10 C.F.R.

I 50.57(c), as limited by 10 C.F.R. I 50.47(d). These issues are listed

in the table of contents of the P.I.D. Offsite emergency planning

issues, which must be resolved in favor of the Applicant as a
,

prwrequisite for authorization of operating licenses for power levels in-

excess of five percent of rated power, are pending for litigation in
j.

this proceeding. When and if the low power operating Ifcenses*

authorized by this P.I.D. are issued is detennined by the NRC Staff,*

based on its review of the many other NRC requirements not in
y:

controversy before us, and the certification of completion, in turn, of
.

each of the two reactor units comprising the Limerick Generating

Station.

-

.

-. . . . . . .
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The Limerick Generating Station. Units 1 and 2 is located in-

i

Limerick Township of Montgomery County, Pennsylvania. It is on the east'
.

bank of the Schuylkill River, approximately four miles downriver from,

:

i Pottstown. Licenses are sought to operate two boiling water nuclear-
.

<
.

,

reactors, each with a rated core power level of 3,2g3 megawatts thermal *

i

and a net electrical output of 1,055 megawatts electric. Final Safety
.

j Analysis Report (FSAR) at 1.1-1.-

.

.

j In addition to the Applicant and the NRC Staff (Staff), the parties
: . , . >

; ] participating in one or more issues decided in this P.I.D. are:
,| IntervenorsLimerickEcologyAction(LEA),FriendsoftheEarthinthe '

,

; Delaware Valley and Mr. Robert L. Anthony (as a joint party and referred
'

; to as F0E), and the Air and Water Pollution Patrol and Mr. Frank R.
i

j j Romano (as a joint party and referred to as AWPP). The City of
I I Philadelphia and the Commonwealth of Pennsylvania also participated in,

d thehearingasinterestedgovernmentspursuantto10C.F.R.I2.715(c).
I

The City also litigated some of its own issues. Each party filed,,
? .s-

j proposed findings of fact on issues of interest to them.,

' '

e; ..

j | There were approximately 40 days of evidentiary hearings held on
n ,

the issues decided in this P.I.D., between Deces6er 12,1983 and 0
'

| June 20, 1984, in Philadelphia, Pennsylvania.
i
! .

|

The Board's Findings of Fact follow in nus6ered paragraphs, keyed

| to the lettered subsections, in Section !!. The Conclusions of Law and

.. .. .
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the Order (including procedures for appeal) follow in Sections III and

IV, respectively.
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. , .: II. FINDINGS OF FACT' 'As:
*

.

. .'h A. AWPP Contention V-4: * Aircraft Carburetor Icing

..h
.-

' ,: 1. Sumery -

A-1. This Air and Water Pollution Patrol (AWPP) contention arises '

under the National Environmental Policy Act (NEPA), and alleges that.

'

i. '.l
there will be increased icing in airplane carburetors due to emissionsi .j.

i . .' ; ,
-

from the two Limerick large, natural draft cooling towers. The
-|
.; contention states *,

'

-],.
) .3
j ']' Neither the Applicant nor the Staff have adequately.

considered the potential for and the impact of carburetor.

icing on aircraft flyfog into the airsMce that may be-.

.} affected by emissions from the Limeric t cooling towers.
.

e

'.1 A-2. We conclude that this contention lacks merit. The Applicant.

supported by the Staff, has demonstrated that there will be no hazards i, . ,

i *

"-{ to aircraft due to carturetor icing caused by the Limerick cooling tower
;

h, plumes. Carburetor icing is a well recognized hazard to carburetori

, equipped aircraft. It is caused by water vapor freezing in the v

carburetor (in which the temperature can drop markedly due to the

expansion of the air flow through the throttling valve). If permitted.

*

|

i

!

'
.

!

. . . . .. .
. _ . . - - . . _ . - _ . - _ . - - - - . - - - - . . _ . . . . . - . . . . -. . - -.--. .._
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- ..
to accumulate, the ice can cause degrading engine performance to the

.!
^ point of failure.

4

,

. .h
A-3. The proof before us has clearly demonstrated that beyond the1

.

.

1
short distance from the cooling towers of about a quarter of a mile, the* -

temperature and humidity differences between the plume and the adientI *

!

0 air are insignificant. The plumes would not present a potential.

'

carburetor icing hazard different from the naturally occurring
;

atmosphere, because an airplane could not remain in such a small region! * -
.

! of the plume for more than a few seconds -- too short a time for
.

.
,

! carburetor icing to present a hazard. Furthermore, in the alternative,
!

andcontrarytotheevidence,evenifconditionsintheentireplume(up
' ,

to about 10 miles long) were significantly different from the'

!

j surrounding air, it would be highly unlikely that an airplane would, or
i even could, remain in the plume long enough for sufficient carburetor

ice to accumulate to cause engine failure. The plume behavior would not

I result in " socked in" conditions in the local airport traffic pattern so
.

;

as to cause airplanes to remain in the plume for long time periods.
j

,

*'
> y
(

| A-4. In any e nt, the above considerations are unrealistically ,

W conservative. They do not take into account the fact that normal pilot
;

procedure is to use the required carturetor heat system to prevent icej
accumulation. If cart .itor ice begins to accumulate, whether caused by!

'

i
a plume or ad ient air, there is ample timely notice to the pilot due to*

|
-

.

symptoms of the degraded engine performance, and gauges, that ice is:
-

.

4

1

,
..

...w.-.---.--..v-%,.--w,-r-vw-.,, mm=,... ___.w--+y,1.~, - - -- - vw-w e r y-
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accumulating and therefore carburetor heat should be applied to melt thej

tw4
%. :5! ice. Pilots must face nomal variations in temperature and humidity
f '.;

5. .a conditions over relatively small changes in airspace location of greater
-

;
-

magnitude than variations which would be presented by cooling tower.

,

, ,a plumes.
,

'i
k A-5. The Applicant's witness panel included two meteorologists.. *

; g'.

Messrs. Smith and Seymour, with impressive credentials and experience in
- '

,

studying cooling tower plumes (including from aircraft). Mr. Seymour is
j.,.hg.S

,

.; also an experienced pilot and flight instructor with a commercial

.'l license. See professional qualifications, ff. Tr. 6234. Likewise, the., j
.

Staff presented an excellently qualified witness panel consisting of an
. .

q} experienced meteorologist, Mr. Markee, and an FAA official, Mr. Geier,

' ' ' . T.) who serves as manager of the General Aviation and Consercial Division of

a the Flight Operations office. Mr. Gefer has been a certified pilot for
, . ' ' over 40 years, and has been a flight instructor. The Staff's panel also

'

q.

i.! included a Staff nuclear engineer, Mr. Krug, because of his expertise as

| A. an instrument rated connercial pilot. See professional qualifications,

[O f f. Tr. 6883. As might be expected from their qualifications, these *
' <;

witnesses, both in the written direct testimony anJ under extersive
,

'

.j questioning at the hearing, displayed thorough knowledge and
i

'

understanding and strong, thoughtful support for their conclusions.i

Indeed, they tried valiantly in response to sometimes confusing,.

; repetitive questions, to explain their analyses and bases so that AWPP's,

lay cross-examiner, Mr. Romano, would understand the situation.
;

-

.

9 8
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' 'I A-6. In contrast to Applicant's and Staff's witness, AWPP's

I representative (who also testified on behalf of AWPP), displayed
He is a chemistinsufficient knowledge and expertise to be relied upon."

with science degrees. However, he had no knowledge of the meteorology
,

,

involved in plume behavior. He has been a Ifeensed pilot of small--

planes with ten years of flying experience, much of it in the local-

However, although he is rightfully concerned, as a pilot* Limerick area.

of a small airplane, with carburetor icing, his premises of the behavior
.

.'i and effect of plumes were proved incorrect, as was his unlikely
..t

postulation that inexperienced, imprudent pilots might not use
. ,

carburetor heat to prevent, or if necessary, remove an accumulation of
!

' carburetor ice. Romano (cualificationsandtestimony),ff.Tr.6725..'
A-7. The evidentiary hearing sessions on this contention were heldq

' *

,

.' on January 11-13 and 17-18, 1984.*

|-
.

2. Behavior of Cooling Tower Plumes
,

,

.

A-8. In our unpublished memorandum and order of November 1983,

'' / f
we denied Applicant's motion for sumary disposition of this con ention.

,

d In doing so, we held that if Applicant had established, as an
-

indisputable fact, its proposition that temperature and moisture

conditions in cooling tower plumes beyond a distance of one quarter rdle

from the tower were insignificant 1y different from those in the ambient
-

air, sumary disposition would have been warranted. We would have so
-

,
e

f " st *e, N,
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,

ruled because aircraft would not, indeed could not, reasonably remain. . ,

3d

''il within the influence of a plume within a quarter of a mile of the

cooling tower for more than a few seconds 1/ -- too short a time period
,

- '. for carburetor icing to affect the aircraft. November 8,1983 ("Sunnery

,; Disposition") Order, at 3-4.-
-

,

,

. |

. :. .

f ".1 A-9. At the sunnery disposition stage, we found that there could
,

4
4

i be a cuestion about the applicebility to Limerick of the 1981 Thomson: s

i . /{
Pennsylvania State University study relied on for Applicant's "oneo - -

. .1';9 quarter mile from tower significance proposition," because the design of
1

the cooling towers of the Keystone Plant used in the study were *

; ;
'l.

; different. Id. at 4. Based on the facts established at the evidentiary
,

. . ,

; hearing, as set forth below, we find that the Applicant, without any-

. . ,

reasonable contradiction, has established by the ovenshelming

| preponderance of the evidence that the Limerick cooling tower plumes
,

j will not have temperature and moisture conditions significantly

,' different from the ambient air beyond a quarter mile from the tower.
'

.

t

| s
! . |- 8,

i 9

.

i.:

1/ For example, assuming both a slow air speed of 90 mph, and ani

airplane flown through the long axis of the plume within a quarter mile-

of the tower, a plane would traverse the quarter mile in 10 secondt.-

Any other flight path would expose the airplane to potential icing
| conditions for an even shorter time.
.

-

1
-

i

|

|
|

{

'

t
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! .N A-10. To dissipate the waste heat from the operation of the
!. .a facility, the Limerick Generating Station will employ two large natural2

d draft hyperbolic cooling towers 507.5 feet in height. Markee, ff. Tr.-

6883, at D-5.
s..-

,.

- e*.
,

A-11. The operation of towers of the type used at Limerick creates
-

I .
*

..

.Ii

I o-| visible plumes of water vapor under certain atmospheric conditions. The.

.ti

) plume emitted by the Limerick towers will always have a higher ;

!-

|Ej) temperature and greater water content than the ambient air. Excess
.

,

.

water vapor will condense to fom a visible plume approximately 50 to 80
,

percent of the time. The plume will always be less dense than the .

,. .

j .s;
; J ambient air and will rise due to buoyancy. jd.at3-13;Tr.6296,

j 6298-99,6320,6324(Smith). The exact temperature and humidity content

[, of the plume as it ex'its the tower will depend on the temperature of the

ambient inlet air drawn into the tower and the amount of heat being>

c.'.a

!
* |d

dissipated from the plant (at different plant operating levels).
|

;
Tr.6317,6322(Smith).i

1 ..
t

I A-12. As the plume rises it will be cooled by expansion,r/

f evaporation, radiation and mixing with the ambient air. Markee, ff. Tr.'

d'' 6883 at 3-13 to 3-14; Tr. 6290, 6293 (Smith). The rate of heat dilution
'

i

and consecuent plume behavior is affected by the natural turbulence in r

the atmosphere, the vigor with which the plume exit; the tower (1,100 to
> .

*

| 1,600 feet per minute at full power operation), and the humidity and !
.

;

; tesperature of the ambient air relative to the humidity and temperature

.

(

1

!

l
i

I . , . . . . ,
,
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Q9d of the plume. Tr. 6292, 6296, 6407 (Smith); Tr. 6630 (Boyer). Veryty$.N
t.$ rapid mixing occurs in the imediate vicinity of the tower. Tr. 6291-93
'y 11
; 9 (Smith).
:.:Y.),
.

4

.c ]
;
~'.,,% . A-13. A temperature differential of as little as tenths of a degree, ,-- ,

''

(Fahrenheit) over the ambient air will result in a buoyant plume.

Tr.6681(Smith). As they exit from the cooling towers, the plumes will '

,-;

. @d
I be very close to or at saturation. Tr. 6639 (Smith). Strong winds

'

1,

....;>i expedite the mixing pmcess,and reduce the plume's buoyancy as its
. ?]...

., -9; wamer, wetter air is dispersed. Tr. 6299 (Smith). On the other hand,
'

- . ;
; if the atmosphere is relatively still, plumes will rise almost -

vertically to greater heights and will continue to rise, usually until
n. i

it reaches a layer in which temperature increases with height, i.e., an., '-

inversion layer. Tr. 6299-300, 6407 (Smith). ~ Nomally, as a plume,

.v' rises under nearly calm conditions it generates-its own turbulence and'v: j
,

q mixing and either dissipates while rising vertically or-reaches a layer

.i.! in which there is transport wind and is carried away. Tr. 6302-03
'

- (Smith). A plume rising into air that is already saturated and,

therefore has a cloud deck will blend into and bec part of the a-

-[; ambient cloud deck. Tr. 6408-10 (Smith). F
/

,

V

A-14. As testified to by both the Applicant and Staff, it is
-

,

extremely rare for cooling tower plumes to assume a lateral orientation
.

*

before reaching an altitude of 1,000 feet. Tr. 6894, 6908-09 (Markee);. ,

i s

,. J.

, '

t

,
,

%

*- -=*******9"-M**
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Tr.6298(Smith). In their studies of natural draft cooling tower

plumes, Applicant's witnesses did not find a single plume whose rise

leveled off below 1,000 feet. They found only one bent over plume
.

between 1,000 and 1,200 feet. Tr.6298,6334,6619(Smith).'
-

Aaditionally, the Staff testified that there is only an extremely small.-

probability that a plume waft might reach the ground in the vicinity of'

' Limerick. Such an event could only occur as a result of very turbulent,

hurricane-type conditions, which would be conducive to plume disparsion

in any event. Tr. 6894-95 (Markee).-

.

.

3. Studies of Cooling Tower Plumes .

t

I

A-15. Applicant's witnesses relied upon 'two cooling tower plume
' studies as part of the bases for their testimony that plumes will'not

|
! affect carburetor icing in the Limerick area. Smith and Seymour, ff.
:

~

i Tr.6234,at5-7;Tr.6423(Smith). One of these studies, the Thomson
,

.

(Pennsylvania State University) study of the Keystone cooling towers in

-
Western Pennsylvania (App. Ex. 13), was conducted expressly to determine'

'

conditions inside and outside visible and invisible plumes. Tr. 6259,- -

6279,6405,6418(Smith). The visible plume was tested by making
y- airplane flights at right-angle cross-sections at various altitudes from

.

top to bottom and at various distances along the length of the plume.

Tr. 6259-60, 6419, 6458 (Smith). When the v"ible plume terminated,
.

T

those procedures were employed downwind at the same altitudes and at
|

| increasing distances out to ten miles to test the invisible plume.
|

.

*

..-
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6,l Tr. 6419, 6458, 6460-61 (Smith). This technique enabled the researchers

to intersect the so-called invisible portion of the plume with great(yA.

gfd - regularity. Tr.6262,6279,6419-20,6459(Smith).
'

' ~ tic

h.~.@.pg A-16. The Thomson study results indicate that in-plume temperature
,

.

gw
.g and humidity conditions vary sharply within one quarter-mile of the

jfk tower, with both quantities significantly exceeding ambient -levels for isb
pi l very short periods. Smith and Seymour, ff. T r. 6234, at 5-6. Beyond a
&Qh, quarter-mile, however, in plume temperatures were found to be almost,

c:Di
M$.]j indistinguishable from those of the external air, and the humiditycy.a,

'['] difference dropped to 0.25 gm/kg or less. This is a very small excessi

~
.\" j as the natural atmosphere, when saturated, contains about 3.5 gm/kg of

\

, . :..
.'
' ;*$ water vapor at 30' F. This figure increases t' 22 gm/kg at 80* F.o

(b$ Smith and Seymour, ff. Tr. 6234, at 5-6 and Figs.1 and 2; Tr. 7094,
. ,4 : .,

", 7106-07 (Markee).
'

.

*g,

Nd
'e: j A-17. Contrary to AWPP's unsupported claims, the results of the.

7.:
i . ,M ' * Thomson Keystone study are valid for Limerick. The key climatic

$y:3
.

conditio applicable to carburetor icing are nearly identical at -

-]:4:1
i Keystone nd Limerick. Smith and Seymour, ff. Tr. 6234, at 6;.

,

' , , .:d
_

"Q Tr. 6423-24 (Smith); Tr. 7033-34 (Markee). The plume and weather
-

; ;i

j conditions at Keystone are not affected by the modest ridges located 40
-

. ..
miles away. Tr. 6444-45 (Smith)., .,

.

9

4 - e

.

4
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A-18. As noted in our order denying summary disposition, the

' Keystone towers are smaller than the Limerick towers -- 3?5 feet and 507

feet, respectively. However, the expert witnesses' for the Applicant and

Staff testified that based on American Electric Power data, there is

little difference in comparative behavior of plumes from cooling towers-

Tr. 6424-25from plants that are about 500 megawatts and larger.-

, ,

i (Smith);Tr.7033(Markee). This was not contradicted by either other

[ testimony or under cross-examination.
'

_

f.

A-19. We agree with the Applicant's conclusion, supported by'

.

Staff's meteorologist (Tr. 7033, 7086-87, 7106-07 (Markee)), that as a
-

result of the plume and ambient air mixing processes described above,

the distance would not exceed one quarter mile from the tower within'

which temperature and humidity in the plume could reasonably vary enough'

from the ambient air to cause or exacerbate carburetor icing. This isi

well supported by their expert knowledge of plume phenomena, their
"

.

review of the literature, and the Thomson Keystone study. See e;ct._,.

Smith and Seymour, ff. Tr. 6234, at 5-6 and Figs. I and 2; 6267, 6286,'

*| 6312-13(Smith);Tr. 6286, 6350-51 (Seymour).
,

S*
4. AWPP's Disagreements Regarding Plume Behavior'

A-20. AWPP's disagreements with the information and conclusions

regarding p;ume behavior testifiad to by the Applicant's and Staff's

.

, o =e .** *
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i
N experts are insubstantial and without foundation. The arguments by
-]
j AWPP's representative show an unfortunate apparent inability to
'

understand the testimony. Indeed, the arguments illustrate why the
ri
,'1 testimony of AWPP's representative is entitled to no weight. Forc

3q1

.fd] example, AWPP seems to believe that the testimony that plumes'will not -

: . . . .

'.

e.
'i affect carburetor icing beyond a quarter mile from the tower means that

Applicant and Staff believe that plumes longer than a quarter mile will *-
,

not exist. This is not correct. The testimony is that longer plumes;

y, will exist, at times as much as five or ten miles long. Tr. 6264-65'

.. y .

,1. . (Smith). On rare occasions, the Applicant postulated that, based on
>

>

,; American Electric Power studies perfomed by Mr. Smith, and a computer
,

.?

modeling run for Limerick, the Limerick plumes may even exceed 10 miles.

| ', Smith and Seymour, ff. Tr. 6234, at 7-8. This is not inconsistent with-

.3 g

%.3
'

the well-supported, uncontradicted, and often repeated testimony at the

3.; hearing, regarding the lack of significant temperature and humidity
V:fii' deltas of the plume over the ambient air at distances greater than one
?A

i 4 quarter mile from the tower.
,

..

s.
'| e
ij A-21. Similarly, AWPP's argument (proposed finding 6) that the *

'If velocity of the plume as it exits the tower of 1,100 to 1,600 feet per.

'y,9[:.:
>

s
minute contradicts the testirony of lack of significance beyond a.

i, .
..

. .s. 3
quarter of a mile. This argument is a non sequitur. In the first-.. ,

:-; .1

instance, even if that velocity continued, we ~ ail to see how a high.

..( '- velocity plume could contradict the testimony and data of lack ofi

significance of the conditions within the plume beyond a quarter mile.-

.

S

}
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i

To the contrary, if such velocity continued it would appear to promote

even more rapid mixing of the plume with the ambient air. In any event,.

the testimony was only that these velocities occurred at the point of

exit of the plume from the tower, not that it persisted. See our
,.

," Finding A-12.
*

,,
'

t .

A-22. AWPP postulated that saturated, stagnant ambient conditions-

_, ,

could cause the cooling tower plumes to remain near the ground and

concentrate in an inversion condition, causing a carburetor icing

threat. This was unsupported by AWPP, and was authoritatively

discredited by the expert testimony of the Applicant and the Staff. As

noted above, (Finding A-13), when the ambient air is saturated, the
1

'I plume will rise into the atmosphere, continue to mix with the ambient

air, merge with the cloud deck, and then be transported away over the

course of about an hour. Tr. 6408-10 (Smith). Further, during stagnant..

ambient conditions, plumes would rise to greater heights than normal and

would not cause a significant humidity increase in the airspace close to

the tower or the ground. Smith and Seymour, ff. Tr. 6234, at 14; Tr.

6407, 6712-13 (Smith). There is no such thing as completely stagnant..

air -- air always moves, although at slower rates in stagnant

5~ conditions. Tr. 7050-51 (Markee).

.

A-23. The plume pFr7omena described above show that even when
,

ambient dispersion conditions are poor (i.e., stagnant), plumes will

rise to heights of several thousand feet, where the stronger winds will
.

.

pee e a e
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1:

J disperse them. Markee, ff. Tr. 6883, at 2. The computer redel run for-

1
,

Limerick by the Applicant is consistent with this expert view. It_u,
;

( h; indicates that the Limerick plumes will always reach a height of at
' ^

..
8

'g h least 1,000 feet above ground before leveling off, if they have not,

'

dissipated before reaching that altitude. Smith and Seymour, ff. -p, -
,,

.-ATn
j|;7;g( Tr. 6234, at 7-8. See also our Finding A-14.i

N.%,
,

Y$ -; 5. Aircraft Carburetor Iciro
*-Il-N
_ .UM:: :;

k$ A-24. AWPP's assertion that the Limerick cooling tower plumes willO;.j
, ?;- lead to increased aircraft carburetor icing ignores the fact that the
M,' . $
2 :

'

-'

d conditions causing carburetor ice formation are well understood and that
iDB
g.d steps have been taken to assure that it does not present a significant- }-'

.:trjf
$j problem to pilots who are reasonably attentive. Smith and Seymour, ff.
,-9

,

$j Tr. 6234, at B; Geier, ff. Tr. 6883, at 2-4; Krug, ff. Tr. 6883, at 2-3.
%.3
'. 2 Carburetor icing occurs as follows: The vaporization of fuel, combined
Yi$):

-q;f with the rapid expansion of air as it passes through the carburetor1
a,

i.%m intake valve, causes that mixture to cool; the water vapor content of'.;
@ the intake air may then condense, and if the temperature in the en:N ,

$E2 carburetor reaches 32' F. or below, the moisture can be deposited in the.

:, ;,

T'j fuel intake system as frost or ice which may reduce or block the passage k
.

s i

; , ;- .c of the fuel / air mixture to the engine and cause engine failure. Due to |

,

; ;.

\
J.f.i the venturi effect of a partially closed throttle valve, carburetor ice:'
jyh

; 4.; f., is more likely to form when the throttle is not fully open. The
.. ..

i temperature of air passing downstream of the throttle valve may drop as
- I

4

.- . - - ~
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much as 60* F. Smith and Seymour, ff. Tr. 6234, at 8; Geier, ff. Tr.
.

I 6883, at 2.

J

,' A-25. On very dry days and when the temperature is well below

' freezing, the moisture content of the air is not sufficient to causeg. .,

') carburetor icing. But if the temperature is between 20' F. and 90' F.,-

.:A
*" and moderate humidity or visible moisture is present, there is a

27
'.gj potential for carburetor ice to fom. Smith and Seymour, ff. Tr. 6234

, .,:
. M. at 8-9; Tr. 6517-18 (Seymour).

.

Z.i:?
?..C.i

s.,E .}' ,'

a. Time for Formation
i.Q,.f

a:;,;-)-

U:
A-26. Experiments have been conducted on the ground using an

automobile engine and an airplane carburetor to accumulate the greatest'

j
' ' amount of carburetor ice in the least amount of time so as to establish

the power losses associated with timed exposure to optimum icing
..

: a.
,{

conditions. Such studies are done in a leboratnry because it is
,

difficult to find optimum conditions for carburetor ice accumulation

| # O occurring naturally. Tr. 6507-08 (Seymour).

i .i
I ~

A-27. At such cenditions (68' F. and 100% humidity), the study''

.' found it would take eight minutes of flying time for enough carburetor

ice to accumulate to cause a 25 rpm reduction in engine speed. This
.

-

result assumes that the proper preventive and remedial measure of using
.,

the carburetor heat control, discussed below, is not taken. Such a dropi

-

,

.

9

| .
. . . .
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I

46 is not even significant enough to probably be noticed by the pilot.
2;.O;

j j ;- Smith and Seymour, ff. Tr. 6234, at 9; Tr. 6374-77, 6527-28 (Seymour).
' . .g.
' j{ The FAA witness appearing on behalf of the Staff stated in his direct
an

73 written testimony that although carburetor ice can form instantaneously
)| ,s.,

! $YQ under the proper conditions, it does not accumulate at such a rate that ' ,-

NM
vff the pilot who pays attention to the signs cannot prevent engine stoppage

1
! {p,,71 t

-

| i' '
, 6) due to blocking by ice of the carburetor throttle. 6efer, ff. Tr. 6883, .

;

! * '_ at 2.
5 )
9

!
)., A-28. On its face, the FAA witness' prepared testimony is not
:1n.

2:' A inconsistent with the Appitcant's testimony based on the icing test -

..:.

[ studies. Instantaneous ice formation is not an accumulation of

U;] carburetor ice which would create a flying hazard. That this is what
! :f- :- the FAA witness meant was clarified at the hearing. He and the other

w.;.e
g;. Staff pilot witness did not wish to testify to a particular time frame

'

.? 7:'.1-

A,.$ such as five, eight or ten minutes, due to variation in aircraft and

$ conditions. Tr. 7002-03 (Krug, Geier). However, he explained he agreed
v;-

7h.a with and had no evidence to believe that the conclusion of the study
., .

M.I relied on by the Applicant was wrong -- i.e., that it would take some -

T.b
,?.33 time (eight minutes according to the study) of flying through adverse.

- conditions without carturetor heat to accumulate enough carburetor ice V

5fN) to present a significant hazard to an aircraft. Tr. 7001-03 (Geier).
||.,

w.s

h A-29. Based on the above, even if an airplane would fly in the

D plume within a quarter mile of the tower, it would pass through that
-

.

9

N
;
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area in a matter of seconds -- much too soon for hazardous carburetor; .z

[. ice to accumulate. The use of the quarter mile distance as the maximum
'

M area of potential adverse effect was conservatively based on the premise

- that differential conditions between the plume and ambient air
~d conditions of not more than one degree centigrade or a half a gram of;

' .2)| water vapor per kilogram of air would not have an effect on carburetor
;zu.

! c. 3 icing. Tr. 6249 (Smith). As discussed above (Finding A-16), the
: . ;A
;;.j;g conditions beyond the quarter mile distance would not exceed that.

>

1- e

; ;/,i] Actually, the one quarter mile distance proposition is conservative,
i a cc
'

/2f because a differential between the plume and ambient air conditions of.

.g'/ two or three degrees centigrade and ten or twenty percent humidity would -

: .a
| L. not significantly affect aircraft carburetor icing. Tr. 6267 (Smith).

,:7

t'. - A-30. Moreover, even if we believed, contrary to the evidence, that
'a.

Ci the cooling tower plumes could cause carburetor icing for distances.

! beyond one quarter mile from the tower, and that pilots would not apply

;q' , carburetor heat to prevent or remedy icing, there is another factor
4

g which demonstrates that the contention has no merit.. The record fully-

-

supports, and we agree with, Applicant's proposed findings (45-47),<-

showing that it would be highly unlikely -- indeed a nearly impossible,'
-

purposeful maneuver -- for a pilot to keep a small general aviation
'

i--

airplane of concern in this contention within even the largest cooling

tower plumes for their full extent long enough for enough carburetor ice<

to form to present a hazard to the airplane. See e A , Smith and

Seymour, ff. Tr. 6234, at 7-11.
-

.

e
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- [a-f
b. Prevention and Elimination of Carburetor icing

.Y
L)y'u
yh
, Mj A-31. It is not necessary to make further findings in order to

.f . ?e

16 decide that the contention lacks merit. However,' wG do so to show that
Ig.i -

j'y the conservative assumption used to this point that the pilot would not .

. .. . A
; hf:jj prevent or, if encountered, remedy cart >uretor icing, is unrealistic.

,$dj .

$f5,'d
'1 i

' -

"t;p]
A-37. All airplanes with carburetors are required to have,

.

.. fi carburetor heat systems to prevent and eliminate icing. Geier, ff.
,

w;%<

E% Tr. 6883, at 3. All parties agree that aircraft manufactured since
,

-nc:
@y

.

M World War II have such systems, and therefore 99% of the airplanes flown'
-

;
,7} ') in the Limerick area are so equipped. Tr. 6651 (Seymour); Tr. 6834;

Gnt.g | (Romano),.

w
1 ..

.

o .

f ,' d A-33. AWPP agrees that if carburetor heat is used, ice will not,

.%.j4

p, fom. Tr. 6852 (Romano). Unless the ice were allowed to accumulate
||
| over a long enough time, during which the pilot would have to ignore

i

4 *.. . .
-i seriously degrading engine performance, by design of the airplane; ,

i 13. ,

. %- ;.
carburetor ice can be removed in seconds by the use of carburetor heat. ,.

-

,t Tr. 6364-67, 6376-78, 6383-84, 6668-71 (Seymour); Tr. 7004-05(Geier).
'

; .. .

77.1 Carburetor ice would not cause instantaneous engine failure without vi

significant noticeable symptoms alerting the pilot to the problem.,
,

.Q Tr. 6376-81, 6628-29 (Se m r). A trained pilo' would not be likely to'

) y confuse the indications of other engine problems with the indications of

the accumulation of carburetor ice. Geier, ff. Tr. 6883, at 4-5.,

i
.

,
e

'
%.

, . . -
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w$.;-l A-34. Beyond the fact that a pilot shoulo be able to remedy a
qx

j.h carburetor ice problem after detection, there are proper flight
'I

j;,iy procedures for different maneuvers to prevent a carburetor ice problem.
. , . -

{^/ These procedures would prevent problems in the local Limerick area even
.f. .. . y.

d'!$} though there are airplanes taking off and landing at local airports near
W
. i.1 Limerick. 2/
. p.g
i .Q

$$
A-35. Carburetor heat is not used in nonnal flight as it reduces~

i

Dd the output of the engine, but pilots are trained to apply carburetor
wKf
-

' heat at the first indication of an icing problem. Smith and Seymour,
,

ff. Tr. 6234, at 12. Also, carburetor heat is not nonna11y used during .

takeoff because full power is desired and the potential for carburetor
,

ice is less when the throttle is fully open. Tr. 6673-75 (Seymour);<

Tr.7042(Krug). However, before taking off a pilot should test his

f
' carburetor heat control. This will assure that it is working. It will

,

also indicate whether any ice is present based on the reaction of the

engine to the application of the heat. If symptoms of ice occur during'

that preflight check, then the carburetor heat should be reapplied just
| .

v.

.

E Dased on our findings on plume behavior, local airport traffic will''
t

not be affected by the plumes which, if they do not dissipate first,
will rise to over a thousand feet above the ground. The typical airport

. traffic altitude is 800 feet for light aircraft and 1000 feet for heavy
aircraft. Tr.6688-89(Seymour). The patter- altitude at the closest
airport, Pottstown - Limerick, is 889 feet above the ground (1200 ms1),
well below the lowest heights at which plumes will level off. Tr.
7101-02(Geier).

.

.. -
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before take-off to assure the carburetor is clear at that time.- Smith
.

and Seymour, ff. Tr. 6234, at 12; Tr. 6673-74 (Seymour).
.

.k

) A-36. In making an approach for landing an aircraft which has a.

:t
,j carburetor, the pilot normally applies carburetor heat on the downwind .

,:7i
,

'

E. leg even if there is no indication of carburetor ice. An increase in -

?j
'JQ engine rpm after the carburetor heat is applied is an indication that '

,

carburetor ice was present and that the heat has eliminated it. Such an

increase is an indication that the pilot should continue to use the -
.

1
-

. . ri carburetor her,t. "As required" in a flight manual instruction regarding
! .

4 2f the use of carburetor heat means that normal procedure is to leave the
'

-

[. Nj carburetor heat on throughout the approach. Tr. 6890, 7007-08 (Geier).
. a

. S! ;
i

| p;
1pj A-37. In the case of a "go-around," a situation in which a pilot1

;, ..

:y must reapproach the runway after beginning his pre-landing descent,|

i ~ t;

! 21 carburetor heat would have been applied during the pre-landing descent.
1 . . -
' 7//.i Once a pilot realized that a go-around had become necessary, carbureter

T i.] '

'.i heat would be eliminated and full power applied, thus ameliorating any

Yd icing potential. Carburetor heat would again be applied upon reentering --

the landing approach. Tr.6676(Seymour);Tr. 6835-36 (Romano);,

i
~

..~f, Tr.6890(Geier). i- ~

.

'

A-38. It is not our conclusion that aircraft cannot be placed in,

|
'''

hazardous circumstances, perhaps even to the point of a tragic accident,,

by carburetor icing. But it is our finding that this would occur only;

|-
~

J'.

i
|

f
1
1
|

9

|
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-ST due to pilot failure to use well established procedures and available
1.: d
,].g equipment. The procedures are well established and the carburetor heat
c q,
typ systems are required precisely because aircraft carburetor icing is a

Gjlj; well recognized potential hazard.
. .e . -

& ;G., -d.

%f;')f
,

A-39. More to the point, any variation between the cooling tower
.

i %A.j
a? plumes and the ambient air is insignificant when compared to the much

i .; . | ;
, ' .i larger nomal temperature and moisture variations over relatively small'

,

..-|
r'i

changes in location that pilots face in routine flights through ambient'

,

; s
! air. Indeed, changes in altitude of a few hundred feet my result in

.

'

differences of five to ten degrees Fahrenheit and fifty to sixty percent'

in humidity. Tr. 6997-98 (Krug); Tr. 6356 (Smith); Tr. 6367 (Seymour);

Tr. 5644-47 (Smith, Seymour).-

7).

.

A-40. Based on all of the above, we find that AWPP Contention V-4'

c

['; lacks merit.
i ;

* ' .?
*

..s
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-h
. .'.
..i

'; s

>

.

O

'h

S

e

* *ese e.

. . - * - - - , _ . - - - , - _ - , _ , . - - _ , - _ , - - - - -, .,,----,_.---.c ..,-w , ,,e-.. .--,,-- w ,- ,, ,. ,4,n,., - - , , + - -, ., , , - - - . , -



-
~ '~

}
~

. .g. . . , . ,: .; ~ e. e., . . }.,: ,, ,
,

,. .

:)<

.i

[ 24 --

- -. ,

B. F0E Contentions V-3a and V-3b: Natural Gas
'

"5i. and Petroleum Pipeline Accidents-

$
4 .,

1. Background.

::. :.
. . ,

; B-1. On September 19, 1981, Mr. Robert L. Anthony filed a petition-

h$ to intervene on behalf of himself and Friends of the Earth in the
^

,L g!
DelawareValley(F0E),includingsome13proposedcontentions. In itss

..

Memorandum and Order of October 14,1981, this Board scheduled a special. ,

,- prehearing conference for approximately the first week in January 1982

to consider, inter alia, the contentions, the objections to the
,

contentions, and the responses by petitioners to the objections -- from

; all participants in the proceeding at that time. We also required that

all contentions be refiled, since coordination among petitioners had not
'

taken place and some of the preliminary contentions were poorly

organized, redundant and unclear.
1

.r o

B-2. On November 24, 1981, in a Supplemental Petition of

{ Coordinated Intervenors, F0E, among eleven other petitioners, filed -

seven proposed contentions, which superseded those filed.previously.t

1
'

F0E/Mr. Anthony was found to have standing to intervene in this 8

proceeding. The Board denied six of F0E's seven contentions in its

Special Prehearing Conference Order (SPCO) of June 11982. 15 NRC 1423
,

(1982). OurrulingononeofF0E'scontentions(VIII-11,havingtodo

with emergency planning) was deferred until after the Limerick emergency
.

O
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plans became available. While we denied F0E's Contention V-3, related-

to the danger of fire and explosions in connection with gas and oil

pipelines and industry near the plant, we allowed F0E 30 days to file

- - contentions which would allege specific deficiencies which F0E believed"

existed in the FSAR analysis of these matters. M.at1513-14. F0E, ,.

ag
-

responded to our SPC0 on July 7,1982, listing ten contentions that it..
,

7d characterized as severe deficiencies in Section 2.2 of the FSAR.
ic.

>1 Generally, these related to explosions, fires and missiles arising from
.:s

j*I pipeline and industrial activities.
gh}
;i

,{ B-3. In our Order (Concerning Proposed F0E Contentions on Hazards

from Industrial Activities) of November 22, 1982, we denied all but two>
,

| of the newly proposed contentions, i.e., Contentions No. 3 and 5. To

focus these contentions on the areas of concern, the Board rewrote and>

renumbered them, as follows:
,

,
.,

,

-,

V-3a. In developing its analysis of the worst case rupture of the-

ARCO pipeline, the Applicant provided no basis for excluding
consideration of siphoning. Thus, the consequences from the worst

' ,
case pipeline accident are understated.

,,

.'|

.
V-3b. In discussing deflagration of gas and petroleum due to
pipeline rupture, no specific consideration has been given to thee.

d ,, - effect of radiant heat upon the diesel generators and associated
diesel fuel storage facilities..,

,

'

_

s, , a

B-4. We note snat with respect to Contention V-3a, consequences

from the worst case pipeline accident were understood to encompass

.

9
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' s

missiles of pipe fragment or rock damaging plant facilities as well as
'

damage from overpressure. With respect to Contention V-3b we note that

j- concerns about the impact of a pipeline fire on the diesel generators,

:

; q and the diesel fuel storage facilities were not discussed explicitly in
2 1 the FSAR. E Although not explicitly part of F0E's contentions as

'

,

: admitted, the Board found that consideration of the detonation of

j , .1 natural gas from the Columbia Gas pipelines, which all parties had .

addressed in their profiled testimony, should properly be considered for-

| completeness, given the issues in controversy before us. " Memorandum.

,

$ p -

'

| and Order Ruling on Motions to Strike Testimony." (Unpublished)s

,

'

(December 1,1983).-

,

,

B-5. As a preliminary matter, we note that the proposed testimony-

of Mr. Anthony on Contentions V-3a and 3b was not accepted, because he

does not possess the expertise necessary to testify as an expert

witness. We did allow the testimony of Mr. Bevier Hasbrouck, on the

basis that he was marginally qualified as a physicist to discuss'
.

pipeline explosions, even though he had no direct experience in this
,

area. Evidentiary hearings on these matters were held on December -
.

12-16, 1983; January 9-10, 23-25, March 8-9, 20-23, 1984.

=

.

E r0E/ Anthony Siled a response to and a motion to reconsider our
November 22, 1982 order regarding F0E contentions on December 19, 1982.
Upon reconsideration, we denied the motion on March 10, 1983.

.
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.!d.j 8-6. The Board wished to ascertain from the Applicant and the
'

.h ' . '

eg.; Staff at the outset whether they depended, for any part of their cases.

M, . .} on these contentions, on the probability of a breach in the pipelines>

d occurring, as opposed to the nature of such a breach and its potential;

; ~ . . . .

j;;; consequences. Both Applicant and Staff conceded that a pipe break could.'
.

, ,.s.

i N/' occur. Tr. 5076 (Wetterhahn) Tr. 5076-77(Vogler). Consequently, we
~

A .. : ,
'

.: do not consider the probabilities of rupture of either the ARCO or the'

%:;;;9,
'

,yj Columbia pipelines. We do consider the consequences of worst caseI *

:.e. ,
.' ic;3 accidents potentially resulting from the rupture of these pipelines in
| T.d

. E~' the vicinity of the Limerick Nuclear Generating Station. To do this we

! determine, in turn, the nature of the materials transported in the
,

f pipelines, how much of these materials could react to produce heat and,

t

| ' El blast overpressures and the ability of safety related structures,
; ..

] 7
systems and components to withstand such impacts, including interactions

i from the non-safety related structures, systems and components that

;
- could be damaged from the results of potential heat or blast impacts.

. :, 4

g; . ,
.

.

2. Sumary.j

f};

| w l, .'.
| s

B-7. In consideration of F0E's Contentions V-3a and V-3b, the1

! ,*3 Board has carefully evaluated the potential effects on the Limericke .

*

Station of postulated ruptures of the ARCO and Columbia pipelines. We
.

have not considered what might have been argued as to the low
'

probability of such ruptures. We have considered what we believe to be

very conservative postulates of accident scenarios that would lead to
. .,

'
,

.. - . . . . . .
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radiant heat and overpressure impacts on the Station. Such

conservatisms include the distribution of material released from the

pipelines, the meteorological conditions prevailing at the time of

rupture, the transportation and dispersion of flannable mixtures toward

the Station and the assumption that such unconfined mixtures could be .

. -

detonated. Even assuming burning or detonation of such mixtures, -

conservative calculations of the radiant heat loads and overpressures on ,'
the safety-related structures at Limerick, and the effects of failure of

nonsafety-related structures on the safety-related structures,

demonstrate the adequacy of these structures to withstand the effects of

postulated ruptures of the ARCO and Columbia pipelines. Accordingly, we -

find F0E's Contentions V-3a and V-3b to have no merit.

l

.:. .:

.

B-8. We find the Applicant's and Staff's witnesses to be qualified

and competent in their respective disciplines and their testimony to be,

credible and persuasive. 0.1 the other hand, we find the qualifications

of F0E's sole witness to be limited, in education, training or,

'

experience applicable to the issues raised in these contentions. Based ,,

on limited qualifications, and the content of his testimony, we assign

no weight to his testimony. s -

}-

_
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?! .
3. The ARCO Pipeline.),.|,;j

$|9
'

N,f
: .. a. Description of Pipeline.'
n.

, .:.
,

B-9. The ARC 0 Pipe Line Company operates and maintains a pipeline
. . . . .

,

II that traverses Chester and Montgomery Counties in Pennsylvania. This is

knownasthe8"NortheastBoot(Pa.)toFullerton(Pa.) Pipeline. It
.

{.
consists of an 8" diameter, 0.250" wall thickness X 42 grade steel pipe

coated with a coal tar ename,1.and additionally protected against
.'.
p

corrosion by an impressed electrical current cathodic protection system.

Christman, ff. Tr. 5093, at 1-3. The pipeline has a capacity of 31,700

barrels per day M and operates at a maximum pumping pressure of 1.100

pounds per square inch gauge (psig). Normal operating pressures for

gasoline are 850 to 875 psig and for diesel and furnace oil, 950 to

1,000 psig. The pipeline was buried at least three feet below grade at

the time it was constructed in 1955. Christman, ff. Tr. 5093, at 3.
,

. :

b. Contents of Pipeline.
.

...
..

B-10. The pipeline carries automobile gasoline, kerosene, diesel

oil and home heating oil. ARCO Pipe Line Company has stipulated in an
'

*

..

M One barrel of petroleum products is equivalent to 42 gallons. Thus,
31,700 barrels per day is equivalent to 55,475 gallons per hour (gph).

i

|

f
~

!
!

|
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amendment to its right-of-way agreement with PEco that it will not carry
'

propane through the line. The pipeline has never carried butane or-

liquefied natural gas (LNG) and could not carry either product without.

physical modification of the pipeline. Tr. 5109 (Christman). Although.

! - > the pipeline could carry aviation fuel, which is simply a higher octane
~ .

; gasoline than used for automobiles, the line has never been used for

S this purpose, to the knowledge of Mr. Christman, who is the Montello,
,

1 District Manager for ARCO for approximately 1,000 miles of pipeline' in

. Pennsylvania and New York, including the 8" Northeast Boot to Fullerton
,

Pipeline. The present tariffs on file with the Pennsylvania Public.

~

Utilities Connission (PUC) cover transportation of the following: -

I ~'I gasoline, kerosene, jet engine fuel, tractor fuel, diesel fuel, and

~ '. light and medium fuel oil. Christman, ff. Tr. 5093, at 1, 4. Kerosene
'

. and jet engine fuel would be less volatile than automobile gasoline.

Tr. 5231 (Christman). Autonebile gasoline was considered in the'

Applicant's analysis because it is the most volatile substance carried

and has the highest energy content. Aviation gasoline has a lower,

volatility and lower heat content than automobile gasoline. Walsh, ff.

Tr. 5411, at 4. No new product has been added since 1978. Tr. 5122
..

(Christman). If propane were added to the tariff, it would certainly be

known by Mr. Christman and others well in advance. Tr. 5122 .

(Christman). See also Agreement attached to the Testimony of Vincent

Boyer, ff. Tr. 5412.

.

L

e%s
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c. Location of Pipeline.

B-11. The Northeast Boot to Fullerton line is 48.87 miles long.

Christman, ff. Tr. 5093, at 3. Within a radius of five miles of the

Limerick site the pipeline runs generally in a south to north direction.
.,

FSAR Fig. 2.2-1. See also Fig. 1, taken from the SER (Staff Ex. 6) and
.

reproduced at the end of this section of the decision solely to provide'

,

a general depiction of the orientation of the ARCO and Columbia Gas

pipelines. Its location in the vicinity of the site is depicted in ,
,

Applicant's Ex. 18, a site plan drawn with a scale of one inch equal to

200 feet. This plan includes two-foot topographical contour lines. It

shows the pipeline proceeding northward from the easternmost corner of

I the Limerick Information Center parking lot approximately 400 feet, then
,

slightly west of north for approximately 850 feet, then north for

approximately 500 feet, and then east of north for approximately 1,200 e

feet. Almost directly east of the valve and meter house (located

between the two cooling towers), the pipeline crosses Possum Hollow Run.

Approximately 550 feet south of this crossing, the surface elevation

reaches the nearest high point in this direction of approximately 244s .

feet m.s.1. Approximately 1,300 feet to the east of north of this

crossing, the surface elevation reaches the nearest high point in this
~

i'

i
direction of approximately 272 feet m.s.l. PEco's witness Payne

,

identified these high points as being approximately 270 feet elevation,

approximately 1,400 feet north and approximately 245 feet elevation,

approximately 600 feet south of the Possum Hollow Run crossing. Tr.
4

*

.,
.

T . e .
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.

5378-79(Payne). The elevation of Possum Hollow Run at the point of the
'

pipeline crossing is approximately 168 feet m.s.1. The nearest approach

of the pipeline to the Unit 2 reactor building is approximately 1603
-d feet. The Unit'2 Diesel Generator Building is 1665 feet away. Payne,
I':

y ff. Tr. 5357, at 5. It should be noted, however, that the location of
e

~

the pipeline itself, or the location of breaks in the pipeline, are not,

necessarily considered to be the actual locations of the fires or
-,

explosions that are postulated for the purposes of this decision. These

) latter locations are determined from the postulated break locations and
.

'

i other factors, such as topography, wind direction and speed, as
,

discussed below. '

-

ri
'

, .

j B-12.' F0E contended that the Applicant did not know where the ARCO,

. pipeline was located (in the vicinity of the Limerick site) and that the
. Applicant could be wrong by 50 to 100 feet. Tr.5135-36(Anthony).
!

Witness Payne testified that using a more refined technique than
i

photogrannetry, PEco knew the location of the pipeline within less than
'

one foot over 90 percent of its length and within a foot or two over the
i

remaining 10 percent. Tr. 5380-81 (Payne). The more refined technique,, -

is described in detail at Payne, ff. Tr. 5357, at 3-4. From its recent,

i

investigation, the Applicant determined that the location of the '

pipeline as indicated in FSAR Figure 2.2-4 deviates slightly from its
;

.

true location. At its maximum deviation, it is actually 50 feet farther

from the Station facilities than shown in the FSAR figure at the point

!-
,

I

,

, _

. _ _ . , , ,
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where the pipeline :s from the northern boundary of the Station
. ['.',,
L property. Payne, - 'r. 3357, at 10...

B-13. Staff . .s Ferrell testified that he checked this location

of the ARCO pipelu - . three ways, (a) by use of a high altitude
. .

(24,000 feet)infr+ photograph of the Limerick site (Attachment 1 to

it d. See Tr. 6133-35.), (b) a highthe prefiled testi of Ferrell t'
*

~ altitude (12,000 fe . olack and white photograph of the Limerick site

.

(Attachment 2 to tre same prefiled testimony) (c) and by flying over the

site at low eleva:- Ferrell et d., ff. Tr. 6136, at 4, 5. He
' .

concluded that the .. pipeline is accurately indicated on Figure 2.7
.

of the SER. This ;re appears to be a reduced replica of Applicant's

Ex. 18.

'

B-14. F0E fai to controvert the evidence of the App 11 cant and

Staff concerning . Ocation of the ARCO pipeline. The Board finds

that the location . :ne ARCO pipeline is accurately indicated on
'.

Applicant's Ex. le
1

-
.
,

B-15. In any . t, the exact l'ocation of the pipeline is important

i .:f determining the location of potential flannable-
s

) only for the purl

mixtures of gasoi- -cd air that could result from a pipe break.

Measuring distances ., within 1/16 inch on Applicant's Ex. 18 permits

distances to be ce- mined within approximately ten feet, which, as will'

become evident ir. discussion of consequences, is clearly more than
!

!
.

,

n*+ ,e
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'

accurate enough for the analysis required for reaching our conclusions

with respect to this contention. We rely, however, on the Applicant's
!

survey, as presented in Mr. Payne's testimony. Payne, ff. Tr. 5357, at
'

3-5.

.

d. Nature of the Release.
.

.

B-16. A number of " scenarios" were postulated for the release and
'

distribution of gasoline from the ARCO pipeline, its evaporation and
'

formation of an explosive volume within the atmosphere, its burning or;

detonation and the resulting heat and overpressure impacts on the

Limerick structures. Initially, A;plicant assumed a break to take place

where the pipeline crosses Possum Hollow Run at a time when automobile

gasoline was being transported. Gasoline was postulated because it is

the most volatile substance transported by the pipeline and has the

highest energy content. Because the pipeline is monitored by pressure

sensors to detect sudden rises or decreases in pressure that would<

automatically shut off the pumps, Applicant assumed that the total
-

amount of gasoline released would be limited to that contained in the -

pipe between the high points on either side of the break. This was
'

calculated to be 4,962 gallons. Walsh, ff. Tr. 5411, Attachment 1, at *

1-2. By assuming the break at the low point -- Possum Hollow Run -- the
4

!
maximum amount of gasoline would be released. In th case of a small '

leak, Applicant testified that it would be detected by the operators in
,

a relatively short time by inventory procedures and tae pipeline would
.

i

f
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j be shut doan. Walsh, ff. Tr. 5411, at 3-4. Applicant also initially
. .j
..-?.-

omitted consideration of any siphoning effects that could increase the' /

:1 amount of gasoline escaping, because to achieve such siphoning, an
-

|

', additional opening to the atmosphere would have to occur at a location

beyond an adjacent high point. Jd.at5-6. Intervenor challenged the'

v ,

.

lack of consideration of siphoning in its Contention V-3a. While the'

Board finds that siphoning could not be conclusively excluded, based on*
,

,

the record before us, we need not try to speculate on the additional;

J', amount of gasoline discharged from the break caused by siphoning which
.

I might result from an additional opening in the pipe at some other
: undefined location. Rather, the Board notes that the record also does ,

not support the reliability of automatic or manual shutdown of the pumps
'

in the event of a leak from or break of the pipe. Thus, as a worst.

case, we consider the case where the pumps operate continuously after

I the break.

s

e. Formation of a Flammable Mixture.

L
i 8-17. The " source term" for the quantity of gasoline that could

.

lead to an explosive mixture with air, is not the total amount that

escapes the pipe, but instead the surface area of the gasoline as it'
*

spreads over the terrain after leav_ing the pipe. The surface area is'

.

the important consideration hecause it controls the rate at which the
t

gasoline evaporates and permits the vapor and air to form an explosive-

,

mixture. Walsh, ff. Tr. 5411, at 6. We proceed to consider the surface
|
|

-
6

-
.

,

,.
. ..
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area that might be covered with gasoline as a result of a pipe break not

only at the low point where the pipeline crosses Possum Hollow Run, but

at other locations as well. Breaks at locations other than the low
.

point could produce a larger surface area of gasoline for evaporation.

.

B-18. Considering the topography traversed by the ARCO pipeline

(see App. Ex.18), it is clear that given a break in the pipeline at any
,

point between the high points on either side of Possum Hollow Run, the>

.

escaping gasoline will flow downhill under the force of gravity toward

.[ Possum Hollow Run and thence downstream in Possum Hollow Run (generally
.

to the southwest) to the Schuylkill River. Given a break in the

pipeline on the other side of either high point (away from Possum Hollow

Run), the' escaping gasoline would flow downhill under the force of
,

gravity in a direction generally away from the plant structures, to less,

proximate drainage systems, and therefore cause lesser effects. Walsh,

ff. Tr. 5411, at 4. Thus, the worst case, and therefore the bounding

case, that we need only to consider is a break between the high points.

on either side of Possum Hollow Run.
.

W

8-19. The size of a pipe break can, of course, range from a

complete double-ended guillotine failure to a small crack. For the 4

complete break, gasoline would be released from the upstream section of

the pipe no faster than the quantity pumped per unit time. For the

downstream section of the pipe, only that gasoline in the pipe which
~

could flow out of that section under gravity and/or siphoning could
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Flow under these conditions would be characterized as a gushingescape.
,

as opposed to a spray. For smaller cracks, gasoline would be sprayed at
,

a rate depending on the crack size and existing pressure within the

pipe. It is known from experience that under conditions similar to a
;

break in the ARCO pipeline, the sprayed material from a crack can cover-

.
a significant area, certainly as much as the order of 9,000 square feet.

Staff Ex. 9, NTSB-PAR-76-8, Fig. 3. E Assuming such a continuous
| , y,

*

discharge to be spraying an area on the east bank of Possum Hollow Run

|. , and just below the southern high point of the pipeline, the gasoline
.

would then flow downhill to Possum Hollow Run, covering additional
,-

terrain. Assuming the area sprayed to be roughly circular, its diameter

i
would be approximately 130 feet. Thus the width of the swath covered by

the downward flowing gasoline would be approximately 130 feet. From the-

site plan (App. Ex. 18) the distance from the postulated break to Possum

Hollow Run is approximately 500 feet. The total area on the east bank

covered with gasoline would be not more than 500 x 130 = 65,000 square

feet. In fact, the area would be much less, since the gasoline would
, - flow in rivulets rather than unifonnly covering the entire area. Tr.

5723(Walsh).. .
,

-

,

.
M From the figure the maximum distance gasoline was sprayed from the
SOCAL 8" pipeline was approximately 130 feet. The area sprayed
approximates one sixth of a circle with a radius of 130 feet. Thus, the-

area sprayed was approximately w(130)2/6 = 9,000 square feet.

!
.

!

i

l
-
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B-20. In its initial analysis the Applicant assumed that tjie
.

';
quantity of gasoline (4,962 gallons) it assumed to'be discha ged from

3 ,
s

the break located at Possum Hollow Run was confined to the?cr3ek' bed
,

^

.
.

, \t'

3_
between the -location of the break and the first'downstrea(bridge in 6 i

', '( s L

pool 610 meters long by one meter wide by three,,cen,tieters deep.'
.

. 1
u-t 2 - '

, ,

-Walsh, ff. Tr. 5411, at 5.; ho credit was takoi for outflow to the
( . ., 7 y,',

Schuylkill' River or for absorption of gasoline into the soil?- This 610- ,

x (;
,, .s

square meter pool corresponds to 6.566 square f eet. TM staff, in its
Y -;

,

Supplemental Testimony, postulated'the area of the spit.1 frca the
'

''
i ;
i

s ,, _ ' ; ~ ',

'- ,

hillside break as the sum of the area of the spill pathway on'the ~ ' ',.

!
'

hillside (3 m x 158 m) and the area of the pool 610 m'long, but 3 m -

wide, i.e., 474 ma + 1830 mr = 2300 m2, or 24,800 s.quare feit'. Ferret 1
- .' 1

'
'

e_t_al.,ff.Tr.7136,at2. Due to the width of For. sum Hollow Run, the' ,

T

Staff considers the assumption of a 3 meter. width water surface of the,
'

pool to be conservative by af factor.of two. , Tr. 7157f (Ferrell). '

,

|

B-21. Applicant assumed the evaporation r' te of gasoline to be onea
' '

centimeter per hour, with all the butane being evaporated.in the first

hour at a unifonn rate. From this, Mr.'Walsh calculated that 1,922
.,

gallons of gasoline evaporated in the first hour. Then, using the

explosive limits for gasoline vapor, of 1.3 ko 6.0% by volume, he *

calculated that if layering and gradual [ upward [ expansion of the vapors

. in the valley are assumed, (0.06-0.013 = 0.047)-x 1922 = 90.3 gallons of

gasoline would be within explosive limits. J er gasoline at 5.75 lb/ galF

this corresponds to 519 pounds, which would'be equivalent to 5,252
~

>

+

k

i m
'
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.

Walsh, ff. Tr. 5411,
_ ounds of TNT equivalent, if all were detonated.

4

p'''

The Staff, using a conservative calculationali ''
- Attachment 1, at 1-3.~

i t and conservative
. technique to estimate the gasoline evaporat on ra e,'

atmospheric tenperature and stability assumptions, derived the amount of
,

'

gasoline vapor assumed to be in the valley to be 773 poundso-

-(approximately 134 gallons). The Staff then, very conservatively,
-

assumed all of this vapor to be in the flannable range and thus*
'

o
Ferrell et al., ff. Tr.

equivalent to 1,856 pounds of TNT if detonated..

Applicant initially used a conversion factor for TNT7136, at 5.
9

equivalent that was four times too great.
.

f. Overpressure Calculations.

'i

The actual voluwe of explosive vapor would be distributed.

B-22.
Both

ovar a length of some 600 meters along Possum Hollow Run.
,

Applicant and Staff, however, assumed a point source for the blast.

Such an assumption is clearly conservative, perhaps by a factor as much

Ferrell et al. , ff. Tr. 7236, at 5-6; Tr. 7158-59, 7263as 10.;,

(Ferrell); Tr. 6187 (Campe); Tr. 7165 (Markee); Tr. 5602 (Walsh).
The

.. .t

~~ | }
Staff assumed the location of the point source to be 960 feet due east,

!

of the Unit 2 reactor building, whereas the Applicant assumed both 800\ -

s

'.
~ feet (where the slope of the valley toward the reactor ou11 ding is most
,

grat'.1) and at 550 feet (in the direction of the closest approach of-
,

PossumHollowRuntotheStation). Both Applicant-and Staff took no
. . -,

credit for shielding effects of the topography on the calculated
-

u

. ....-
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.

overpressure resulting at_ the reactor building from the assumed

detonation of all of the explosive mixture. The Applicant's results,

were 1.9 psi at 800 feet and 3.0 psi at 550 feet (using the incorrect,

overly conservative conversion factor for TNT equivalence). Walsh, ff.

Tr. 5411, at 7-8; Tr. 5575-78, 5583-88 (Walsh). The Staff calculated a
'

.

peak reflected. blast overpressure, from a detonation 960 feet due east,
i

on the Unit 2 containment building of 1.1 psi-for an assumed wind speed;

: ,

of 1 m/sec and 1.2 psi for 2 m/sec. Ferrell el a_l,. , ff. Tr. 7136, at 6.
I

. . For a wind spe,ed of one m/sec. and 550 feet the Staff calculated 2.1
,

,.j psi. Tr.7344(Campe).
,

.. .

! B-23. With respect to the po:;tulated break in the ARCO pipeline,

Mr. Hasbrouck's scenario included the following: 42,000 gallons of

gasoline sprayed over 10,000 ma (approximately 108,000 ft.a),forwhich

he had no scientific basis, Tr. 5995,6004,6100-01,6115(Hasbrouck),
! resulting in 10,500 gallons of gasoline in an explosive mixture. This
I

. compares with Applicant's result of 90 gallons and the Staff's

conservative estimate of approximately 135 gallons. The sprayed patch

of brush and trees on the side of the hill supposedly would generate
.

-

dense vapor which then slides down the hill. This movement supposedly

sucks in fresh air which causes added evaporation. Thus the vapor 4

-

density supposedly powers a convection current down through the patch.

With an unlucky selection of slope, breeze, etc., this convection

current consists of an explosive mixture, i.e., any value between 1.3

percent and 6 percent by volume. Hasbrouck 1, ff. Tr. 5750, at 2-3.

_

w m- -a
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B-24. Other F0E postulates, i.e., two simultaneous explosions,.; ;
; . i) transport of a flammable mixture to the Schuylkill River and upstream

.

~. ' along the railroad track and suction by the cooling towers of an

explosive mixture out of Possum Hollow towards the plant, were similarly'

-,

(^.' ,- unsupported. Tr. 5257-58 (Ferrell, Markee); Hasbrouck 2, ff. Tr. 5750,

at 3; Tr. 7352-53 (Hasbrouck); Tr. 7353,7488-89(Markee).
,.,

+

B-25. The Board assigns no credence to the F0E postulates and
.

resulting calculations of overpressure on the Limerick structures
,:

f 54
' .n-

21.]
resulting from a breach of the ARCO pipeline. Rather, the Board finds

.

45j that the peak positive reflected pressure of 2.1 psi calculated by the ,

f.

-g ,
r/ Staff is conservative.
j,

. ,

I ag i g

E- 4. The Columbia Gas Pipe,1,ines,.
! -

2-
| : :-p-

.l a. Description of the Pipelines.
1

3
' B-26. Columbia Gas Transmission Corp. operates two pipelines that;... .

, 3,-
,

f> N transport only natural gas (methane). These pipelines share a common
,

s' - right of way and run parallel to each other 20 to 30 feet apart,.

A ,' generally southwest to rortheast through Montgomery County, Pennsylvania

- (SeeFig.1attheendofthissection). Pipeline No. 1278 is 14 inches

- in diameter. It was constructed in 1949 and operates at a normal

pumping pressure of 750 psig and a maximum pumping pressure of 938 psig.

Pipeline No. 10110 is 20 inches in diameter. It was built in 1965 and
.

m

* - -
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,

operates at a nomal pumping pressure of 1.100 psig and a maximum
,! pumping pressure of 1,200 psig. Each pipeline was constructed of steel

'

.connensurate in thickness and grade with its maximum operating pressure
.

''[[ and, when constructed, was buried a minimum of three feet below grade.
! -

Both pipelines are protected against corrosion by an impressed current
.i

cathodic protection system which prevents rusting in the same manner as
.' ' a battery cathode is protected. Brown, ff. Tr. 5261, at 3-4.

*.,

B-27. The nearest compressor stations (i.e., pumping stations) to
.

-

; the Limerick Station are the upstream Eagle Compressor Station, located

9.7 miles south of the point where the pipelines. cross the Schuylkill

River (6,000 feet southeast from the Limerick Station structures) and,

. the downstream Easton Compressor Station located 44.4 miles north of

this point. The valves in the pipelines closest to the Limerick Station
; :*

are at the Schuylkill River and four miles north of the river for line

1278 and 4.3 miles north of the river for line 10110. Jd. at 6.These4

are manual valves. Tr. 5330-31 (Brown).
,

.
.

'l 8-28. Suction and discharge pressures are monitored at both the;
-

-

Eagle and Easton Stations and by the gas control center at Bethel Park,

Pennsylvania. High pressures (938 psi on line 1278 and 1,200 psi on
.

*

line 10110) are designed to cause automatic shutdown of compressors.

Tr. 5322 (Brown). Lowpressures(425psionline1278and770psion
,

*

line 10110) trigger alams at the control centers and at the Eagle and,

Easton Stations. Tr. 5321 (Brown). If a low pressure alam occurred,
.

i

|

'
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the compressor units would be shut down manually and no additional gas/ O

." would be introduced into the lines. Tr. 5288 (Brown). Under worse

conditions, where a line break or large leak occurs in the middle of the
'

'

M night and crews must be called out, it was estimated that valves could
~

{" be closed and the flow of gas stopped within approximately two hours.
,

Brown, ff. Tr. 5261, at 6. Neither line 1278 or line 10110 has*

experienced any leak or rupture in the history of their operation. Id.*
,

- at 6. Breaks in other natural gas lines of similar design, structure'

^

..

f| and usage have occurred. In 1960 a 30-inch pipeline operating at 936
..Tg f .

psig suffered a linear fracture of approximately 625 feet. A fire' '

occurred at the moment of rupture, burning trees and landscape 400 to
>

500 feet on either side of the line, but no damage occurred beyond 500

feet. In 1982, a 10 inch pipeline operating at about 980 psi completely

severed, resulting in an instantaneous fire which burned trees and the
|

' '

landscape 250 to 300 feet on either side. Brown, ff. Tr. 5261, at 6.

..

b. Contents of Pipelines.

i

| >

I

. . . - B-29. The Columbia Gas pipelines transport only methane in the

gaseous state. There are no plans to transport either propane or butane

and the existing compressors would have to be replaced before these*

| *

|- materials, in either gaseous or liquid fonn could be transported in any..

event. Tr.5318,5325-27,5341,5349-50(Brown). Further, approval by

the Federal Energy (Regulatory) Connission would be required to

transport anything other than natural gas. Tr.5349(Brown).
u

-

.

L . ., .
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g c. Location of'the Pipelines.

B-30. The Columbia Gas pipelines cross the Schuylkill' River at a

point approximately 6,000 feet from the Limerick Station structures and

proceed approximately in a straight line somewhat north of northeast for .-

more than 2 1/2 miles. Staff Ex. 6, (SER) Fig. 2.6. The actual

location, at their closest approach to the Limerick site, is depicted in .

,,,

Applicant's Ex.18 from which it can be determined that the closest
.

approach is at least 3,400 feet. Applicant verified that the closest,

approach is approximately 3,500 feet. Payne, ff. Tr. 5357, at 7-10.

His attempt to determine the possible error in the location of the '

pipelines from comparison of a U.S. Geological Survey map and

photogransnetric interpretation of pipeline traces and Columbia Gas

Transmission Company plans indicated possible mean errors ranging from

15 to 51 feet. Payne, ff. Tr. 5357, at 8, 9. Intervenor F0E/ Anthony

indicated that he had a lot of confidence in Applicant's site plan and

that even if the location of the pipelines were off by 100 feet, he

didn't think that would be a controlling factor. Tr.5361(Anthony).
We agree.

-

.

d. Nature of the Release. *

B-31. Disregarding the real4'y or probability of a break in the

larger (20-inch) pipeline, for purposes of analysis a double ended

- I

.



, m ;4. , . , . , . , . .

.

45 -'

rupture was assumed by the Applicant to occur at the closest approach of
,

the pipeline to each of the safety-related structures of the Limerick
g

' . - plant. Boyer et al., ff. Tr. 8213, at 6, 7. For such a break it would

be possible for the entire contents of the pipeline between the Eagle
.

compressor station and the Easton compressor station to be released.
..

Since the gas is imediately dispersed in the atmosphere by its own
4

momentum, by diffusion and by wind, the nature of the cloud formed that'

,

is potentially explosive depends upon the rate at which the gas is

,' released, not upon the total quantity released during an incident.*

Thus, it is irrelevant whether or not the compressor stations are shut

down after the breaks. The rate of release of gas from a break depends

upon the size of the opening in the pipe and the sonic velocity of theI

released gas. Walsh, ff. Tr. 5411, at 11.
.. ,

e. Fonnation of Flamable Mixture.,
,

*

B-32. When the gas is first released from the pipe, the
,

concentration of methane in air is too rich to be flamable or
!

'

As the gas disperses into a cloud, the concentrationexplosive.'

- -

decreases to the upper limit of flamability and continuing dispersal

reduces the concentration below the lower limit of flamability. The~

*

.

flammable limits of natural gas are between 6 and 14 percent by volume

in air. Walsh, ff. Tr. Fdil, at 12. This dispersion is a continuous

process, so that for a constant rate of release of gas, a constant

stability condition and constant temperature of the ambient atmosphere
i

.

9'M M gem
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and a constant wind speed, a fixed region in space will result within
.

which the methane-air mixture will be within flansnable limits. The,

dimensions of this region define the amount of methane that could burn

or explode.,

'

.. .

\" B-33. To calculate conservatively the potential blast and heat
>

effects on the Limerick structures, the Applicant made a number of,
,

.

'

conservative assumptions. First, the maximum openings in the two ends
.i,.) of the ruptured pipe were assumed to be the full cross-sectional area of -

,. ;
a the pipe. Second, both pipe ends were assumed to be forced into a

vertical orientation. Any other configuration would result in
i additional turbulence and consequent increased dispersion, causing the

point at which the methane-air mixture decreased below the flammable

| limit to be further from the Limerick plant. Walsh, ff. Tr. 5411, at
i

; 11; Tr. 5424 (Walsh). Third, Applicant conservatively assumed an

atmospheric stability of Pasquill "F", an inversion condition.

Atmospheric conditions actually are more conducive to dispersion 95% of

the time. Fourth, Applicant assumed a one meter per second wind, moving

the gas cloud directly toward the Limerick Station, during Pasquill "F", .

conditions, a situation that occurs only 0.004% of the time. Walsh, ff.
| Tr. 5411 at 10, 11; Tr. 5432-35, 5458, 5470 (Walsh). If the wind were -
!

blowing in any other direction, the effects of a potential detonation on

the Limerick facility would be less, since the location of the

detonation would be further from the Station. Similarly, if the wind
i

speed were higher, greater dilution of the methane-air mixture would
:

|

|

|
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occur and the region of flannability would be further from the Station.
.

' Walsh, ff. Tr. 5411 at 12. Fifth, Applicant assumed the escaping gas-
,

first rose above the ground level from momentum velocity to an elevation

of approximately 500 feet, before traveling toward the plant. Tr. 5421-

'

(Walsh). This assumption results in the maximum concentration of the-

c. -
methane-air mixture to occur as far downwind as possible. If the4

,,

:// mixture traveled at ground level there would be more mixing with air
o

which also would cause the region of flannability to be further from the*

plant. Walsh, ff. Tr. 5411, at 12; Tr. 5463-65 (Walsh).
-

.

B-34. The Applicant calculated the concentration of natural gas in ,

the atmosphere both downwind, crosswind and vertically as a function of-

''I distance at 100 meter intervals downwind from the source of natural gas,

under the assumed conservative conditions. From the results of these
,

calculations, Applicant calculated the volume of the region in which the
5methane-air mixture would be within explosive limits to be 3.74 x 10

' m.b.*'
,

.; ?

C'
.

4!
i ..

E Volume of ellipsoid = V = 4 x abc/3, where a, b, c are the lengths'
*

, of the semi axes. A = 840/2 = 429 m, b = 50/2 = 25 m and c = 25/2 =-

12.5 m, for the ellipsoid whose surface corrysponds to the points where
the concentration of methane is at 4.31 x 10 micro rams /m , the lowers

explosive limit. A = 480/2 = 240 m, b = 35/2 = 17. m, c = 20/2 = 10 m.
fortheellipsoidwhosesurfacecorrespogdstothepointswherethe-

concentration of methane is at 1.01 x 10 micrograms /m8, the upper
explosive limit. Walsh, ff. Tr. 5411, Attachment 3, at 3-5.

(
-
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b. vertical rise of the gas column to 500 feet above plant
.

;.

,$Y grade (where the momentum energy decays), without

' dilution. Tr.5428(Walsh).

c. natural gas clouds seldom, if ever, detonate in an
u ' -|
p,

, . .| unconfined space.''

;

' . . ' d. it is difficult to hypothesize an ignition source to
.

7.q .,.
trigger a detonation in an elevated cloud.*'

.

,

.h B-37. F0E po.stulated a number of conditions which it alleged would

cause a flammable mixture to be transported to the vicinity of the.~ -

Station, i.e., Possum Hollow. These included the assumption of a .

negatively buoyant (i.e., much colder than ambient) cloud being
.

transported to reach the closest location to the Station. U F0EI

perfonned no calculations and did not provide any credible technical
.

basis to support this postulation. Tr.5990-94,6085-86(Hasbrouck).' -

In fact, practical experience in purposely blowing down a natural gas
.

| ' ~ i, pipeline indicates a reduction in temperature of the gas of seven
: .

~ 1rees Fahrenheit per 100 psi reduction in pressure, but the gas does

| . f.' ' not stay cold because of inmediate mixing with the air around it. Tr.

I. 5298,5346,5353-54(Brown);Tr.5430(Walsh).
|

'

..

'

.

- .

f M At 0 C the density of air is 0.081 lb/ft8; the density of methane is0

0.045 lb/ft3 Walsh, ff. Tr. 5411, Attachment 3, at 1.

|
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after reaching Possum Hollow Run and then rising before detonation.

, [- Hasbrouck 1, ff. Tr. 5750, at 3-4. In fact, he believed it was possible

for a flannable mixture to be caused by a break in the pipeline where it
,

crosses Possum Hollow Run and to travel 5,500 feet and remain in a
4

concentration that would be flammable. He did not have a technical. . , , ,

=',;'

,;, basis for this (scenario) and characterized it as half-baked. Tr.
,

t
6006-09(Hasbrouck). The Board gives no weight to this testimony and

s
i ~ " "

,
.

,

, . . i, finds the testimony of the Applicant and Staff to be credible and
3

j uncontroverted with respect to the overpressure and radiant h, eat load-

:N
,

;.4 impacts of potential ruptures of the ARCO and Columbia pipelines on the
.

dg; .r.
8.imerick Station.

;

.itg.:,.e u;
. ,
, p .<
,j 8-40. For further explication of the Applicant and Staff results ofi.

b overpressure calculations, we provide, as Figs. 2, 3 and 4, tabular
,

'

'. !) - sunnaries of overpressure calculations. Boyer el a_1,. ff. Tr. 8213
t, . -

- Tables I and II and Staff Ex. 23. Using the correct value for TNT

equivalence, the maximum overpressure calculated by the Applicant wasi

8.3 psi from an air burst on the reactor building and diesel generator-

; o.,

yA.~'.J
buildingexteriorwalls(Fig.3). The comparable calculations by the

;
;,

,,7 Staff resulted in overpressures of 7.4 psi on the diesel generator'.

' '$ building Unit 2 exterior wall and 7.3 psi on the reactor building Unit 2.,

exterior wall (Fig. 4). Figure 2 values were calculated using the-

conservative (by a factor of four) value for TNT equivalence.,

.

% . (n

d .

.
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.
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! 5.. Radiant Heat t.oad Calculations. '..

dwl .. Arq idj. . ; 4 :s j .'... . ,, - i ; ;
-c.y. y

,'A;]. :a.. ARCO Gasoline Pipeline. . . :. .
.

| '* h '. d P $' W 1%yhR.? "%*.

'.
:.;_;p; " ':- .y.; .. .

.gg & 4t'...:841. rBoth the Applicast(and the Staff calculated the radiant heat .
'

5.npq 1en; =,

efind en the Limerick Station,sefety related structures resulting from '

,

4. . . . . .:.i '. . e
.

'

.
. .

:.6 burnir.g gasoftne released from the ARCO pipeline. The Applicant's
* '

;
' '

.f S ,.4,,*.. *

. calculation assamed that the total amount of gasoline contained in the
,

~ . g. y ..;.
.

' e, ine between high pointasedjacent to the break (4962 gallons) bJrned
@,; O ,i s.g '.g. :

| udnutesMr.<The 15-arinute period was conservatively used to maximize*
,,

., ,-. . . .

i the heet generation rate. Idalsh, ff. Tr. 5411, at 8. Based on 20,000.
,,

: W1 wr- . . *.

')*:Stu/lb of gasoline, this would amount to,5.71 x 10
-

-

- 8 Btu released in 15m ,.
. - i.~ .+..m. '. . - . <

'N ednutes tr.attu. rate of 2.28.x.'10, 8tu/hr. . Id. , Attachment 2, at 5-6..

. _

| gg^ ,
.6

| p. In1he radiant. beet,may be cafiialated using the fomula, Jd_. at 5,
s,. .. .--

i

.

t h. .,pD.(FQ/(["K))f,wherei%g.
>.y ',

,

J r'.'s?<> '(.ns . :m . -

wN. *..' 4F D # distance in feet: from flame midpoint to receptor '
.

.

Mv.V34 F =If actiort of best. radiated . . , - - -

. :,:. 's, .. E.':. . . ..

*di ofr S Q =* heat release'in Stu/hr a h-h
. , . .2 x , , . . . , . ,

-

* ;pd de,n .v.K. =.hast. radiata &in,8tu/f t8 hr.:.)y H.; 7
.

-

.

. .
- ,

.: u. s,

. e.%, .%* r ~.
'

1 ..

V.1c:D5g74/12.57E hr . ow.n
~'

-

' %y' .L'A.
% :..; .i.:.

4, tg K;= f4./12.57- V rr U. s' , .
.s. m, e < ,o.. .

,

tJ'% For.F = R.3D (based on.Sutane values) , y - . . , -.

,

/,L ' .... D =r800 feet..the distance to Possum Hollow Run in the
;. .s --

-Q. _
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-
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direction in which the valley wall is least steep on the

d(I. f Station side, to minimize the effects of shielding by the

valley wall.'

8 5I- K = 0.30 x 2.28 x 10 /12.57 x 6.4 x 10
.q._

l' .' ,
= 85 8tu/ft* hr. This is equivalent to approximately 270

.i s;. g
a

f. I,. watts /m ,
2. ,,

'

,. g. . .,

8-42. Applicant also calculated the radiant heat load on the Unit 2f '; .,
. } reactor building arbitrarily assuming 21,000 gallons of gasoline burned
o.

$.,, in 15 minutes, a scenario it does not bel'ieve to be credible, to;

-,c,

3.{. :,, .]
demonstrate the effects of four times as much gasoline burned as in its .

original calculations. Using the same method and 800 foot distance, the
.

,a,

e...

|( result was'350 8tu/ft8 hr. Walsh, ff. Tr. 5411, at 9. This would be

"l approximately 1100 watts /m8

.s

~ ' 8-43. The Staff's calculation proceeded differently. It believes
' . ,-

that ignition of a gasoline vapor cloud would cause burning in less than
,

'

one minute, or would flash back to the point of issuance of gasoline
.

5 from the pipe rupture. This was considered reasonable, since the liquid, , ; .,
..-
..

i 'i ' gasoline on the hillside and along the creek would be rapidly consumed.

,./ Ferrell it, al. , 7136, at 12. It believes the potential themal effects*

of such burning would be insignificant because of the distance from the''

Unit 2 reactor building and because of the expected short duration of
.

'

the fire. To estimate the radiant heat from a sustrined fire of the
.

gasoline issuing from the rupture, it assumed a 100 foot diameter

.

"#MGP gre.ap
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|
. ... _ - - m ,mm- =

Q / E. ' f. .e a c: ::. . ,- ,-y% s .g. t !.?c.
'

a ,

v , 54
- ,% s , e m. . n.. w w. s.

?
=, . . .

u %!;. T',

y|-
;5 a

0 vertical column of burning gases located at the pipe break, _1.e., at the
|f)

7 nearest approach of the pipeline tot the Unit 2 reactor butiding, a |

.

g +
t,- distance of 1625 feet. The result was 265 watts /m ..,.F.errell e_t a_1,.,e
t '

.

s ff. Tr. 7136, at 12-13i Tr. 7431 (Ferrell). v . 81 h . .
..

-

A - . ,, .r
E . , ? !.* ' ' t. ' 4;s" .i.tt''.M5ftQ .St d'. .Y *k J$$ ' . . ~ ..

'

<

y s , w.. . . , . m- .

.

: : B-44. The Staff noted that the average solar .flum in Washington,

i D.C. is 170 watts /m2 and the peak solar flux in Albuquerque, N.M. is in ,'=

( the range of 1000 to 1250 watts /m8. t.J,d_. ., p i, f , e ;-
'

-

h i: .h
,- .

. y,q - -h. . ; 4u.:tiin 633e:1$.vp $. %uie ,. .- - -
-

:.

,

'
'. 5-45. .The Board finds, based on the uncontroverted testisimy of the ;

e-

Applicant and Staff, that the radiant heat load on the safety related ,,

*'
|, ..

' structures of Limerick Station.resulting from burning gasoline released_ .

.c#. .,
.

from a ' rupture of the ARC 0 pipeline will not pose an undue heiard to the

Station. ;s .; - his .hjlithect'$M,u,

v 4.w ;s y; .N.3
.

-v'
.

; ...
-

- .y; . g*. .. rp. \
-

. ..- 9

_
..,.b. ColumbiaGasPipelines.*4'. 'tk.'llJt . ' "

W-

denn %gi:s. M'r Tow, <
'

... . . . - ..

sc . .: M "a . ena t
* , -

Mp .- 4
.

.:,4 ,g,

B-46. With respect to a rupturn of the Columbia 20" gas pipeline, _(!
-

.
.

.
. .\i . --

'the Applicant calculated the radiant. heat load on the safety related r.
.

N.: ' -., .. .t. .ugb - ~~

structures of the Limerick Station. using the~same. formula, as above. :
<

. t
- _

,

. .. . ..,. .s. ;
-

g. * "u?Aa < b., ,ie' 1 ,-,h: .

.- n ,. : t . ' . .s u- p.. .
'

.

w .7 . ... y v 2 --.

,,

* B-47. Applicant assumed the heat release to be the volume of gas
i .*.g. ,

.

burned per second times the heat content released per unit volume, i.e.,
,

.y...

6 Stu/secor.l.814x10}0.Stu/hr. .

.-

4800 ft8/sec x 1050 Stu/fts = 5.04 x 10 :

4 Walsh, ff. Tr. 5411, Attachment 2, at 1. The record does not show the
, 1;

-. .

;

1 T

r .

D *

.

.

,

* d. 'r
et : 'i

k' ~. j
$

t 4

I'$
' "'

. .

,
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basis for the 4800 ft8/sec number, but the heat release clearly is'

,

.} :| conservative, since the Applicant assumed extended burning of the vapor

cloud at its closest approach to the Station. Assuming that the cloud<

' . - o,i.

burns at 1200 feet from the station,j
105[[. K = 0.25 x 1.814 x 10 /12.57x(1200)8

ig -
i|N;.:..i = 250 Btu /ft8-hr
$.0
$' !;

B-48. The Staff also calculated the consequences of burning of>

d -

s

If jj natural gas released from the 20" Columbia pipeline. It considered a

double ended rupture occurring at the closest approach (3500 feet) of
. . ,

the pipeline to the Station, resulting in a natural gas fireball of 300

i foot diameter and infinite height. The 300 foot diameter is believed by

: the Staff to be characteristic of previous experience. Even if the

d initial diameter were larger, it would diminish in seconds and the Staff
%
f,,; analysis assumed sustained burning over a long period of time. The

-- r .

],':,',,7 infinite height was assumed for calculational simplicity. Tr. 7436-37

. O .;y<. (Campe). The Staff concluded that the potential heat flux from a4,'c
v.. .
,,,. ,jj ; burning natural gas cloud would be insignificant with respect to thei ,

.

n .. .

[ *s@ plant structures. Campe, ff. Tr. 6131 at 3. This conclusion is
Ja%
.Mg corroborated by reference to Staff Ex.14. NUREG/CR-1748, which
7 .;

estimates the thermal radiation (mean emissive power) from a turbulent*#'

~'
.

methane flame to be 100 kw/m8 Usingtheformula,J,d.atF-2,-

! .'
'. 7*F(0/)8 . where7

,
,

,

,

Y'f 7 = radiant heat at the receptor'

?,

F = radiant heat at the flame edge
*

; .

,

* .$

- . _ - - . . . -. . - . - : : L-. _-.- .- _ r .: _
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x. 2n )
k* W
h3 D = diameter of flame" "'d "* *-

8 s
.

j| r # distance from flasis to receptor" P' " C
.; ,x -,

d %fransmissivity of 'the atmosphere'" +8" b''
- t

'_
p

-'h. 7:h . . %\ff.^, ..|.c
'

,
; . .

And using a. conservative .value of x as 0.66, Id. at F-3, a diameter of< 1 24 -

41;g 6,- . . T4 aa* tu ,-.

- 300 feet and a distance,o 3350 feet ,
. , "( . , . g , ,,

'

,
,

'| T=100(300/3350)h.0.66'. Nj. $5.:
'

-
-

.:.:. . .. .
,

= 0.802 x 0.66 = .53 kw/m*, . -

y . . *.. :tuQsWii.. . (. 4 4 . -\_ >.s m g:. : :.;
s: = 530 w/ma

_-ex
Y m . ga d :.. q <.;n.W -;t xtW s.:. '

.

y.. --

3 ..n

B-49.'' his is' ths/, result reported ;in the SER, Staff Ex.' 6, p. 2-13.
'

. While compahible to so heat radiation radiation, the effect on ''

I '' Station'st$tureswouT. d be~1nsig'aifficant.'''" Y
.

'
'

- sy .

'' )6 * +4;;;p. * *. y;gi *.gh .j.- g: ,n'

6. Effedt'ofPostulaI tonati fety-Related Stmetures.
'

/ .

't- 1 r. + 4 shG '

v be o e7= vs

B-50. inresponsetoerequestbytheBoard,theApplicantanda;
* :y. . c.h'v -

s- ) Staff anaTyred the abilitfof safety-related structures at the Limerick
. . . , , . . .

9
~

-4
? I Generating Station to withistand the' effects of postulated detonations

:

,

@'#l
t ,. q' . ~

.

| resulting from the as rupture'of the ARCO and Coludia Gas*' '

.

. transmissi pipelined. Boar sed an interest in both the

h.%erf
y W. W. .

'

ability of the structures'to withstand 'sEh postulated detonations and
.. .

*

.M . .s
pg the margins of stmetural' safety above the calculated blast,

.c' 2 <ht ~~

overpressures inherent in the design of the structures. Tr. 5934-35.'

.

1'/! :
|,4 . Evidentiary hearings on th,e ability of the stmetures.to withstand the
. *

,

* ;i . '
. . . *

.p ', p
. ,, .

*
*p '_. >

37 .-
;i. ..

*
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Yi
$1]g postulated explosions and the margins of structural safety took place on
5x
j!fd March 8, 9, and 20-23, 1984.
ec7.:.;

h!,<I

e .k.5 B-51. In assessing the ability of a structure to resist the effects~

of explosions, the effect to be considered is the resulting pressure on
hs
'. Fr * the structure. Thispressure(oroverpressure)isintheformofa
n.u
9,h shock-wave which expands through the air radially from the center of the
W.'
y/ j' explosion and diminishes with distance. As the shock wave impinges on
. .r.. j the structure, the structure will experience a structural loading. The

.

Sg. ;y;..

.
magnitude of the loading is measured in units of pressure -- commonly

pounds per square inch (psi). Given the size of the explosion in TNT ,

d equivalence and the distance to a given structure, the overpressure on''

the structure in psi can be calculated. The structure can then be
,

assessed as to its ability to withstand the applied overpressure
,

:,

Ioading. Both Applicant and Staff, using conservative explosion

scenarios, assessed the ability of the safety-related structures at the

Limerick Station to withstand the postulated explosions. Boyer e_t a_1,. ,

ff. Tr. 8213; Ferrell, ff. Tr. 9041; Kuo and Romney, ff. Tr. 9043.
..

.

. . -

B-52. Applicant calculated the highest overpressures that would

result from the worst-case ARCO or Colus6ia Gas pipeline explosion on, . -

the roof and exterior walls of each safety-related structure. Boyer e_t

.a_1,.. ff. Tr. 8213 at 6-13. See Fig. 2 at the end of this section."

f

8

I
~

.

,

* e en e@ 9 e
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%,i 8-53. The pressures resulting from the postulated rupture and
W.i
99 detonation of gasoline from the ARCO pipeline were always significantly

|.m ;

|;' '.j less than that resulting from an assumed detonation of the vapor from

< f. y the Colue ta Gas transmission.line rupture. The maximum peak positive
'

*. d,
.?

N|$. p reflected pressure from an ARCO pipeline explosion calculated by the, e

.: * '

kQ Applicant (Walsh) was found to be 1.9 psi.- H . at 7.,

hY

(Thg5i -

! B-54. For the postulated Columbia Gas pipeline rupture, both Staff

2j'u.,M and Applicant utilized the methodology set forth in Reg. Guide 1.91
t

,.
..r., - s

%g? (Rev.1), for detemining TNT equivalency to hydrocarbons and graphs
4 .

Ne provided in the Arnty Technical Manual TM 5-1300 " Structures to Resist
-

yg
; p

the Effects of Accidental Explosions." g. at 6-11; Ferrell, ff.

[ Tr. 9041,'at 2. Staff Ex. 7 and 20. The peak pressures shown as,

'
.

j design / assessment values for the Columbia pipeline explosion in-

n.

h Applicant's Tab 1'e I (see Fig 2 at the end of this section), represent

h,w > the maximum pressures that would be developed assuming a surface burst
,

l and a detonable mixture approximately four times that suggested by Reg.

FN Guide 1.91(Rev.1). Applicant recalculated the blast overpressures ine
.'Q',d, accordancewiththeguidanceofReg. Guide 1.91(Rev.1). The

,

f,,.M recalculated values are shown in Columns 1 and 2 of Applicant's Table II

D (see Fig. 3, attached), and are lower than'the values in Table I. The .
a

J] pressures used in Applicant's structural margin assessments were takenD

., n

'h/j from Table I and represent an additional conservatism. The highest
.

ege... e

!/.j overpressure for a Colus6f a gas explosion shown in Table I is 10 psi!
t.. . . ,

h, ' *:
.

,

.

g 0

+ ,

:-|
'; _- ,. _ . - , -7. - -,
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| $|
$9; while the highest value shown in Columns 1 or 2 of Table II is 8.3 psi.

; .> ~ i

'|k Boyer g a_1, ff. Tr. 8213, at 7. Table I and II.'

| nt"
;,

. 4 - ., . .

bi B-55. Neither Staff nor Applicant agreed that the detonation of'

-
A,

4

unconfined or open-air natural gas cloud is a credible event. Ferrell,
| ; ,

,

y,
| c. ' ff. Tr. 9041, at 2 and Tr. 9066; Boyer g 1... ff. Tr. 8213, at 5.1
.

Uncontroverted evidence established that unconfined natural gas can only [
'

..

i be detonated with high energy sources such as TNT and even then with-

' difficulty. No such sources of energy are known to be available at the ;

> ,S
Limerick site. Tr.6157-58,7423,7450-52(Campe).'

,

4 i

b -

1

i B-56. Regardless of the evidence presented as to the improbability ''

'

-
:

; of an open-air gas detonation, as a conservatism, both Applicant and |-

k Staff assumed a gas explosion at a horizontal distance of 1200 feet from

; the structure and at 500 feet elevation, the maximum height to which the
4

natural gas could rise as a result of momentum from the postulated |' i
'

,

j 6 pipeline breach. The Board notes that no sources of ignition exist at
,

500 feet, let alone a source of sufficient energy to cause a detonation. ,

3
.

f*- Boyer g al.. . ff. Tr. 8213, at 6, 8; Ferrell, ff. Tr. 9041, at 2.
,

i:f.
.D'

I

B-57. Applicant also calculated overpressures assuming an air burst [,(/~,)
,

l l' . and a surface burst. From these calculations, Applicant determined that
! ..

estimated overpressure produced from the postulated TNT-Ioaded railroad
'

a-

j.i! -

j ,d '

boxcar explosion used in the design basis and elevated natural gas'
'

;- .

: -

'

:-
,

!*

!

!
. . ....- . . . . . . .
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' . , ' ' (500-foot elevation) explosions were greater than those of all other
. . , .

$$j3 postulated pipeline scenarios. Boyer n al. , ff. Tr. 8213, at 11.
-
-

Ei).y 8-58. Staff and Applicant calculations for the 500-foot elevation

Uhh gas explosion and employing the guidance used in Reg. Guide 1.91 ,-i.- ;W
j

| (Rev.1)areincloseagreement. Tr. 8815 (Walsh); Tr. 9067-8
-

} (Ferrell). Any differences in the numbers are attributed to the
.

., ,

~ ',;f,$
? analyst's accuracy in picking the numbers off the table in Anny
<

Technical Manual TM 5-1300. Tr.8815(Vollmer). The comparable values

.I. are contained in Column 2 of Applicant's Table !! and Column 1 of.M
d
.

Staff's Table 1 (Boyer u.al., ff. Tr. 8213 and Staff Ex. 23, ff. Tr. -

()D 9055 resp.). The largest difference between comparable Applicant and
sg
gp StaffColumbiablastoverpressurecalculationswas1.0 psi (forthe J'

h reactor building wall). This is larger than might be expected to result

from inaccuracy in reading values from a graph. The difference might be

,'y explained by the Staff's use of 1300 feet as the distance from the

structure. Ferrell, ff. Tr. 9041 at 7. It appears that Applicant used?:. ,

$f a horizontal distance of 1200 feet in its calculations, not the slant
4 1

<1 distance of 1300 feet. Boyer ej a_1,. ff. Tr. 8213 at 6.. ..

'!b
'

-
.

.

L B-59. Staff calculations indicated that the railroad boxcar .'[fc;j explosion generated greater overpressures than any postulated explosions
s.o

h of either the ARCO or Columbia Pipeline materials. Ferrell, ff.,

.N Tr. 9041, at 10 and Table 1 (Staff Ex. 23), ff. Tr. 9055. (Figure 4of
1

,

thisDecision.) |

I
'

.

: i-

I

i

,
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. 7. Margin Analysis of Mareins of Structural Inteerity to Postulated.'[
', .Q

Overpressures. .
''
.,

. )., .

; .

'O 8-60. After detemining the critical overpressure for each

'i.y safety-related structure (Reactor Buildings and Diesel Generator
=y, .

Buildings for Units 1 and 2, the Control Building and the Spray Pondm.
! . . .

: g,{ , Pumphouse), Applicant identified the critical wall of each structure and

, ' .]
the critical element of that wall for detailed analysis. The critical

I, ,I element selected was a one-foot wide beam element with fixed ends. Thish
%I

'[ is a conservative selection of the critical element because if the wall
'

slab had been evaluated as a whole rather than as a beam section,

considerable additional support would have been provided by the adjacent

i i walls. Tr.8417,8479-81,9018(Vollmer);KuoandRomney,ff.Tr.9043,
f

L: at 4.1

| 8 61. Applicant then isolated the one-foot wide wall strip and
1

; |
applied the highest determined overpressure as a unifo m load on the

length of the strip. The criterion used for structural adequacy was the~

; ,
,

"7' ductility ratio of the element. Tr.8822-23(Wong).: , ,-
.

,
r

i 4,
J, 8-62. The response of a structure or structural member to load is

.

i;

deformation. Loading up to a certain level results in elastic'

'

defo 9 tion. For any loading imposed up to the elastic l' |t, the.

: : structure will return to its original shape when the load is removed.'

i
'

i

Any loading greater than the elastic limit puts the material into thei

!
*

r
,

~
!

1

. , , . . .
. -

. - . - _ - - . - - , - - . _ _ - - - , -- - __ _ - -
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I

plastic range and results in permanent defomation. Materials or

i structural elements that have deformed into the plastic range will not

i return to their original shape. Ductility is the ability of a structure
't.

j or structural member to defom beyond its elastic limit without

j rupturing. The " Ductility Ratio" is the ratio of the total defomation
,

-4

,1 (elastic plus plastic) to the deformation that would occur at the limit .

.

) of the elastic range. Kuo and Romney, ff. Tr. 9043, at 5.
,

-t

l

,.jl, B-63. Applicant calculated the ductility ratios for the loaded
,

j critical sections and compared the calculated values against the maximum

'j code allowable, which is forth set in Reg. Guide 1.142 as a mid-span ~

ductility ratio of 3.0 and an end-point ductility ratio of 10. Tr. 8948

! (Palaniswag).
4.

1
!

| B-64. After applying the maximum blast overpressures to the
!

,]
structures and calculating the ductility ratios, the ratios were

! compared with the code-allowable value of 3.0 for mid-span and 10.0 for

the end-point ratio. In all cases the determined ductility ratios were.

within the limits established by the code. The highest mid-span ratio ,

calculated was 2.2 and the worst case end-point ratio was 2.9.
,

Tr.8947-48(Palaniswag):Tr.9069(Kuo).'
.

.

8-65. The Applicant then detemined the blast overpressure that'

,

would cause defomation up to a ductility ratio of 3.0 at mid-span and

compared that value with the calculated blast overpressure. The result
.

s e a, . + + *e f e e e e- ames e e6me ser as e e a e e e ape ' 4 - D8 4M 9 8 m et89 5 Ou a e' 28 44 mus ese e
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N, Boyer e_t, al,. , ff. Tr. 8213, att

.ja,}
was expressed as a percent of margin.

j 13-15; Tr. 8822-24 (Wong).
,

-
,

Staff did not make independent calculations of ductilityv.
B-66.-

ratios, margins, or shear and moment calculations of the safety-related
-

They did, however, make a detailed review of the
* ;

structures.
. . .

assumptions, models, techniques and methodologies employed by Applicant- |1
, ,,' ;;

and found them to be appropriate and conservative.
Kuo and Romney, ff.

.

gp 9206-08, 9221-23

J.i Tr. 9043, at 3-4; Tr. 9069-70, 9221 (Romney); Tr.
.

..a
,

(Kuo).
*

.

i

Regarding the conservatism of the bounding ductility ratio ofB-67.
.

3.0 for mid-span deformation, tests have indicated that beam elements'

such as the well panel strips used in the structural analysis here, do'

not actually fail until they reach ductility ratios of 20 and beyond.
1 Tr.9019-20(Palaniswag). The one-way slab analysis, used by Applicant

*

in its assessment, rather than a two-way analysis, is conservative in
.

If a two-way

I.),
that no credit is taken for support from adjacent walls.

analysis were to be used, the structural safety margins would be larger.
. . -

Tr. 9206-07 (Kuo); Tr. 8417, 9018 (Vollmer). The calculated safety

margins are not predicated on the ultimate failure threshold of the'

*

They are based on code values acceptable for structures ofstructure.

the type considered here. Accordingly, some additi,onal unquantified

safety margin above the calculated margins exist for these structures,"

in Applicant's Table !! (ff. Tr. 8213) (Fig. 3, attached), a comparison
"

,

4 i e,
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of Columns 3 and 4. respectively, which are the pressures calculated1
i

using the conservative TNT equivalent (by a factor of four), with thei
'

pressures used in structural assessment (Column 5), margin is shown to.:
i

be available in both the reactor building and the diesel generator
'] butiding. For the control structure and the spray pond pumphouse the ~

ie *

] values of four times the Reg. Guide values exceed the structural
.

.

i assessment values. For those cases, using the proper TNT conversion
,

factor, margins do exist, as is apparent fmm the values listed in
1 column 2 of Figure 3. Applicant's demonstration of a structural safety?i '

N
margin for the reactor and diesel generator buildings even when using i

four times the TNT - equivalent explosion suggested by Reg. Guide 1.g1
-

(Rev.1)isasignificantadditionalconservatisminassessingthe
/ ,

. .. >.
'

adequacy of the Limerick structures to resist the effects of blast
5-,

3,[
overpressures. Soyer it,,a,1,.. ff. Tr. 8213, at 12,13; Tables I and !!,

'

[ ff. Tr. 8213.
'

.

t
.

1

L 8-64. Appiteant also conducted an evaluation of the global response
;

margins inherent in the de'ign of the' safety mlated structures at

Limerick. This evaluation consisted principally of a determination of,.
-

the overturning moment and story sheer on entire structures as a result
1

of the postulated explosions and a comparison with the moments and,

*

'! shears resulting from the design basis safe , shutdown earthquake ($$E).

In each case, the overtuming moment and the story shear associated with.

,

i the SSE were found to be larger than that associated with the postulated
:

emplosions. $1nce the plant has been designed to withstand the safe
. .

.

1
'

.. . . . . . . . . . ., . . . . . . . . . . .
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. ,,h shutdown earthquake loading values, there is more than adequateY

um
{Q

structural capacity to , resist the forces associated with the postulated

.:.3 explosions. Global response safety margins were calculated by dividing
...I.

the SSE loading values by the loading values calculated as a result of
,

T.' the explosions. Kuo and Romney, ff. Tr. 9043, at 8 and 9; Tr. 9361-62
*:
;. [ ,, (Kuo); Vollmer ,e_t al., ff. Tr. 8213, at 11; Tr. 8624-26 (Wong);

. . .

-

sgy
Tr. 8826-27 (Vollmer).:, j, ,

.:

c.]
8. Factors Allegedly Not Considered in Marcin Analysis,

fh]
u r. ).

!

a. General..

'

.

B-69. F0E alleged that the Applicant's margin analysis did not-

.y
consider the effects of deadload, vibratory loads, inside/outside''

pressure and temperature differentials, hydrostatic pressure and
.

differential settlement on the safety-related structures at the Limerick. Ji
.a

* ' . . , generating station. Testimony indicated that each of these factors was
,;

j.pp., adequately considered. Tr.8368-83,8442-54,8463-73(Wong,Boyer.

. . 'I;'.' Vollmer, Palaniswarny, Walsh, Benkert); 9181-9247(Romney,Kuo).
,
,

.

B-70. Regarding the consideration of gravity and deadload,
.

uncontroverted evidence established that the deadioad consisting of the

weight of the walls and equipment attached thereto is transmitted to the

l ground as a vertical compressive load. Since the forces associated with

the postulated explosions would act horizontally and thus perpendicular
.' ,

6 00 69 *p
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,1
tothewalls,theeffhetofthedeadicadandtheblastoverpressuref;

j
would not be directly additive. Tr. 8442-45 (Vollmer, Palaniswa g );j
Tr. 9201 (Romney). Structural members are designed for combination of*

:
3 deadioad, liveload, earthquak$ arid tornado loads. Forces resulting frorr.;

,l
the appropriate load or Toads are coabined witii the blast overpressure

-

"

'

and were considered in the margin calculations. tr.9236-37(Kuo),
.

,
.

Tr.9202-03and9245(Romney). Applicant's witnesses further testified,

*-

!
that the compression resulting from deadicad is actuaHy beneficial in

'i
j terms of the ability of a structural waH to withstand bending since it
-

~

acts as a pre-stress. Tr.8445.(Palanftway). The roof slab deadload
.

'

,; acts in the same direction as a downward acting blast ';,rtssure and was -

therefore considered additive as appropriate. Tr.837E(Vollmer),Tr.;
s s ,

:
8442-43(Palaniswag),Tr. 8442-45 (Voi?ner). 5

- 1

6

,#I

j B-71.
F0E's allegation that vibratory load from equipment operating

I

I within the reactor building was not considered in t!te structural
1 analysis was likewise unsupported by the evidence. Tr. 8372-73

(Vollmer,Palaniswag). Evidence indicated that vibratory loads were

considered and found to be negligible. Tr.'8374,8378-79(Palaniswag).
.

3 *
4

| Applicant's witnesses further testified that any portion of the
1
'

vibratory load not eliminated by the damping effect of the li- to 2-foot
,

.
'

thick floors would primarily be transferred from the floor slab to the.

supporting beams and colusus, thus leaving the wall slabs largely
*

unaffected. Tr. 8375 (Boyer); Tr. 8377 (Wong). The roof slabs would
1

- )

>

=.. w. - . . . . , . . , . . .. .w.+=.-- * e - %
y . .
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.

not experience vibratory loading since there is no moving equipment on
-

y
n. t

:1(. i
S.; them. Tr. 8378 (Wong); Tr. 8378-79 (Palaniswag ).

e,
. . . . ,

-

B-72. F0E's claim that Applicant's margin analysis did not examine

pressure or temperature differentials between the interior and exterior,;
J.
.!J. of the reactor building was also found to be without merit. The
C- evidence indicated that the reactor building is operated under a

, fg - *
'in negative pressure of about 0.01 psi to prevent releases from escaping

;;; ;. u..
the building. Such a small pressure difference would have no effect on

%- the results of a detonation or on the margin analysis. Tr. 8446
:-

(Vollmer). As regards temperature differences, the evidence indicates
, -:

ca
,

that temperature loading is considered in the dasign of safety relatedq
-

structures as required by Regulatory Guide 1.142, but is not required toi

'

| .1
be considered in the analysis of blast overpressures. Tr. 9181-83

(Romney). Further, any difference between the inside and outside'

,

' temperatures would have a negligible effect on the margin analysis since
,

;

| . [, . the containment wall is over thirty inches thick and is well insulated
. . .

' : ...
from temperature changes. Tr.8447-50(Vollmer).vc,

, . - .

"..*

S-73. Hydrostatic forces were considered in the design of below
..

grade walls of the safety related structures at Limerick. Tr. 8463-64,

| *

(Vollmer);Tr.9189-92(Romney). Both Applicant and Staff testified

that hydrostatic pressure exerts force only on the portions of the wall'

that are below grade level. Walls above grade level are not affected by
.

. -

hydrostatic presture. In evaluating the effects of an explosion on a

.

-- - ...
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1

} ~ building structure only the walls above grade need be considered. Tr.
t

- l 8464,9191-96,(Kuo,Romney);Tr. 8468-69(Vollmer).
:

j B-74. F0E's allegation that differential settlement was not

d considered is without merit. Stresses that would be caused by
,

'

differential settlement were considered in the design of the structure.
.

C The Limerick structures, however, are located on a competent rock
,.;

, .,1 foundation and on foundations of this type there is no differential
.nW: settlement. Tr. 8469 (Vollmer); Tr. 9215-17(Romney).

G.'.d
m1,

i -S
I- b. Reactor Building Openings. ~

,

1|

| t!
4

| , J.] B-75. F0E postulated that the blast wave would enter the reactor
.; building through a nine-foot high by a forty-foot wide louver in the

..;
9

- ;\-
south wall and/or a two-foot by two-foot roof opening of the reactor

| building and damage the safety-related equipment and systems inside. :
I

,.; Both Applicant and Staff testified that the louver in the south wall is
.' c~:

1 not safety-related and opens into a compartment which houses non-safety
'

related HVAC equipment. Its failure would in no way affect the
.

.s
j integrity of the reactor building or the ability to safely shutdown the

facility. Tr. 9110-13 (Kuo, Romney, Lefave); Tr. 9132-33(Kuo,Romney);,

.

?

Tr. 8956-57 (Wong). Additionally, the walls surrounding the compartment

housing the HVAC equipment are one-foot thick and . auld resist any

residual overpressure that is not absorbed by the. louver. Tr. 9114

(Kuo);Tr.8955-58,8965(Wong). Applicant's calculations indicate that
|

-

|

. . . _ _ . . _ - . , - - - - ~ ~ - - - - ~ ~ ~ - ~ ~ ~~~
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even if the pressure from an explosion were not absorbed in any way, by
r ;f,.i.: 1=

jij the louver, inter-compartment walls or plenum, the average pressure

inside the reactor building would increase by no more than 0.016 psi and'

.

". would have a negligible effect on the building and any equipment

.
contained therein. Tr.8965-66(Walsh). By comparison it takes 0.1 psi

'

..' to break a nonnal house window. Tr. 8958 (Ashley).- -

L
*

4 .

.,.
' B-76. The two-foot square roof opening in the reactor building

4: whi,ch is covered by a sheet metal blowout panel designed to relieve
~~
- pressure inside the building and does not serve any structural purpose.

'

' Tr. 8959-60 (Wong). Even if the sheet metal blowout panel were ,

displaced, the resulting pressure differential would be insufficient to
,_

dislodge any pipes that might be nearby and the pressure wave wouldI

quickly be reduced to ambient as it expanded inside the large volume of

the reactor building. The increase in pressure within the building's

interior would be less than 0.01 psi. Tr. 8960-61 (Ashley); Tr. 8960-63

(Wong,Ashley).

B-77. The sheet metal buildings on the north and south sides of the

reactor building roof could conceivably be damaged by a postulatedI

|

i natural gas explosion. These buildings,=however, are not required for'

the safe shutdown of the station and even if destroyed, would not'

>

provide opening into the reactor building since the conduits passing

between these buildings and the reactor building are sealed and would

not be affected by an explosion. Tr. 8969-70 (Wong).
.

-

***r. s y. , e, .
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. Effect of Detonation on Underground Structures.c.

J

[ B-78. Applicant and Staff also determined that the blast pressure
i

or deflagration would have no effect on underground related structures:

'j or equipment since buried safety-related pipes and ducts must have a
I minimum cover of four feet of soil or the equivalent in concrete'or

.

other material.
.

Kuo, Romney, ff. Tr. 9043, at 11; Tr. 8864-65 (Boyer).
.

,

; Four feet of soil or equivalent cover can withstand a minimum of 3,000
.a

, to 4,000 lbs. per sq. foot, which is an order of magnitude greater than
-

:|

. ;1 the load that would result in any of the postulated explosiens.,I.

i
. Similarly, the manhole and duct-to-bank covers are at lea:t that strong ~

11 since they are designed for high impact =1oads such as would result from
I

'

r a tornado ~ missile. Tr. 8805-06 (Wong); Tr. 8806 (Vollmer).
.

9. The Effects of a Postulated Cooling Tower Collapse.

'

8-79. F0E speculated that the cooling towers would rotate about
.:i
J their base and overturn from explosive forces, thereby causing potential

.

j damage up to a radius of greater than the 550 feet height of the towers.
J ,

'| Both Staff and Applicant testified that this event is highly unlikely
-

because the relatively thin shelled cooling tower structure is not
.

] likely to maintain its rigidity as it collapses. Kuo and Romney, ff.
'

.

Tr. 9043, at 11; Tr. 9278, 9284-5 (Romney); Boyer eM. , ff. Tr. 8213,
F at 15,16.

i,'.

.~ . _, ._..,.__ _ ,, , - _ . . . .. . . .. .
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Applicant postulated a concrete missile 5'x5'x1' resultingB-80.-

from the failure of a cooling tower falling directly onto buried

safety-related piping. Using conservative assumptions (200 feet per

second velocity as compared to a free fall velocity of 188 feet per4

second from the top of the 550-foot tower and orientation such that the

corner strikes the ground first), Applicant calculated.that the concrete
> .

section would only penetrate 2.8 feet into the soil and would not affect~

,-
the safety-related facilities buried below. The analysis further showed'

. - that the impact would not overstress the buried, pipes or concrete duct

- banks due to compression. The analysis included the duct bank manholes

which would be adequately protected by their steel and concrete covers.
.

Boyer e_t al. ff. Tr. 8213, at 16-17. Staff agreed with Applicant's-

t

analysis stating also that it is conservative in that the cooling tower

collapse would likely produce much smaller pieces of debris than assumed
.

.

Kuo and Romney, ff. Tr. 9043, at 11-12.by Applicant.
.

F0E then postulated several scenarios involving pieces ofB-81.
One such scenario involved steel reinforcing rod: ,

! cooling tower debris.

f,- by itself or extending from a dislodged concrete section penetrating

greater than the 2.8 feet calculated by Applicant and causing damage to

Unrebutted evidence established that individual~

buried structures.
,

steel rods will not fall separately or protrude in any significant
Tr. 8876 (Vollmer), Tr. 8877-77

length from broken pieces of concrete.
.

,

(Buchert).
,

i

|

\
-

|
,

|
[

.. -,
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B-82.

F0E also speculated that the 70-foot tall column supporting:
'

the cooling tower and the 500 kv transmission towers would also fail and
::

penetrate nearby buried safety-related structures. Evidence established
,

.1
?) that the 70-foot cooling tower support columns wculd pivot on their

bases and fall, penetrating about one foot into the ground.
..

Since the
:)

nearest buried safety-related structures are one hundred feet away and
.

~]
*

-
>

buried at a minimum of 4 feet or equivalent, they would not be affected.,
.

;.

- ;
Tr. 8913-14 (Vollmer); Tr. 8914 (Boyer); Applicant's witnesses testified

.

.m

that even if the transmission towers failed, they would buckle and fold

4 The effect of their impact on falling would be less than the
.w , over.

9
missiles for which the buried safety-related ducts (s. power lines, to -:

'q spray pond) are designed to resist. Tr. 8923-24 (Vollmer); Tr. 9260x.
_d (Romney).-
r a. I

..

..

fg .''

?.e
4 |) B-83. F0E postulated failure of the walls of the cooling tower-

basin and subsequent flooding of the turbine building and allowing waterj)
to enter the reactor building and control building, preventing a safe

( $,2
-

shutdown of the plant.
.

F0E, in the alternative, postulated that even if-: 4

' ,i the walls of the cooling tower basin were to remain relatively intact, -1

. 5) cooling tower debris falling into the basin would result in increased
,

j flooding. Both Staf' and Applicant addressed the possible consequences '

l .

of water loss from the cooling tower basins. Each agreed that the worst
i

; case scenario for a basin related flooding accident was a breach in the
.

I south wall of the basin.
.I Wescott, ff. Tr. 9045, at 2, 3; Boyer e_t_ al.,

ff. Tr. 8213, at 18. A complete breach of the basin wall or a break in
. )

-

.
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other than the south wall would send most of the flood water away from

the power block complex and towards the Schuylkill River or Possum-

Hollow Run. Id_. Even in the event of a failure of the south wall of'

either basin, the circulating water pumphouse, which is between the

cooling towers and the power block complex, would tend to divert water
,g

I to the east or west and away from the turbine building. Wescott, ff.

,' Tr. 9045, at 2.

B-84. Both Applicant and Staff assumed a 50-foot breach in the

basin wall and in order to maximize the amount of flooding in the

turbine building, each also assumed that all of the turbine building

main doors on the north side were open. Even with the north wall

turbine building doors open, Applicant calculated a water height rise of'

Because the walls of the reactor building and centralabout 4 feet.

building are water or steam tight to above that level, there would be no

entrance for water into the category 1 structure and no adverse impact

on the ability to safely shut down the reactor. Tr. 9028 (Buchert).

Staff and Applicant also evaluated the possible effects ofB-85.-

.

Each
erosion by escaping water on buried safety-related structures.

concluded that no adverse effects would occur. Wescott, ff. Tr. 9045,
i -

at 4; Tr. 9324-25, 9335-36 (Wescott); Boyer g a_l,., ff. Tr. 8213, at

19-20; Lefave, ff. Tr. 9047, at 2-3. , , ,

t

.
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. 10. Integrity of the Spray Pond.,

' 51

)
"

.

B-86. F0E raised questions concerning the integrity of the spray
,

1
i

pond -- which is the ultimate heat sink for the Limerick decay heat
-

removal from the reactor cores -- with respect to missiles that could be
a ,

4 generated as a result of blast pressure from .an explosion resulting from
:.

a pipeline break. The Applicant testified that missiles generated by
,

destruction of the cooling towers could not reach the spray pond. Tr.
,,4 8900 (Vollmer). Mr. Vollmer was not aware of any other missiles from an.g:t

'' j explosion that could reach the spray pond. Jd. Missiles from an..

t u
'

explosion would not te similar to missiles from a tornado. Jd. Becaused
.

!
i

1 the design explosion is an air blast, at an elevation of 500 feet above
4 ground, there is going to be a force radiated downward which would not

! l

-] have a tendency to lift missiles up, as in a tornado which rotates them
!

and lifts them. Jd.at8900-01(Vollmer). Various structures that

appear in an aerial photograph around the towers would not be exploded|

by an explosive force from a gas pipeline explosion and carried in the
1

direction of the spray pond. Jd.at8901. The photograph showed some
. t.

temporary structures, including a concrete batch plant that will be,

a ,

; removed as well as some old structures that were used for the
.

'

fabrication of the reactor vessel. (Tr.8901(Boyer). There is one .
.

pemanent one-story Butler-type building located somewhere exceeding 800

feet from the spray pond purp house building. Since the spray pond pump .

house was designed against tornado missiles failure of the Butler;

f building would have zero impact on the spray pond building. J d_. The
.

i

!
,

%
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Applicant estimated that whatever missi'es were generated -- side:.

< .

panels, disks or whatever -- might be m /ed 50 feet, but not to exceed
,

100 to 200 feet away from the building id. at 8908. Mr. Boyer did not

think that sheet metal would have any e" ect on the spray pond fixtures

or the pipes leading to the fixtures. Ic. at 8908-09. We agree.,

,

.

.' B-87. The spray nozzles and the ph 'cg within the spray pond are

safety-related. Tr. 9368 (Lefave). Tre Applicant is doing a

probabilistic risk assessment of the ter, ado event to determine the

probability of how many nozzles and t t' s in the piping can be affected
-

by tornado missiles. Ij!. Presumably. e results will be evaluated -

1, against the required function ability this system. The Staff

considers this to be an open item in - review of externally-generated'

missiles. SER Section 3.5.2. It was 'r conceivable to the Staff,
*

.

however, that the postulated pipeline 3 :idents could generate missiles'

which could impact the spray nozzles. .is conclusion was based on the

belief that the blast wave travels sc '. t that it would be unable to

pick up anything and carry it. Tr. 9: : tRomney). For a detonation of.

. ' - 56 tons of TNT the positive phase puis; time of the blast wave at 1200
.

feet would be approximately 170 milii; - .ds. Staff Ex. 21.
..

.

B-88. The Staff had not, and dic . know whether the Applicant

had, conducted an analysis of ..at pc.c -ial effects a blast wave would

have on the spray pond nozzles. Tr. 91- (Romney). The Staff did think

they are strong enough to take the b' sressure, since they and
.

-

4+P
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related piping are designed to withstand the safe shutdown earthquake

and because the pressure the blast wave would exert on the piping is not
s

, g
{:A'

going to be a pressure large enough to affect'the structural integrity {
4

of the piping system..

J Any effect would be rather small. Tr. 9371
; ,;j (Kuo).' id The calculated pipeline accident blast pressure on the surface

.
| ;J

q of the spray pond water is approximately 1.9 psi. Tr. 9373 (Ferrell).
'

m,]
_. j *

.

B-89.', 1 The Applicant also testified that if a cooling tower were to
;

I

fail from a blast from the southwest direction, it would collapse within
.,

its own perimeter and would not reach the spray pond pump house.
' j,
a Tr.l '*

9284, 9364 (Romney). A cooling tower has never failed as a rigid body.
Tr. 9341-42 (Romney).

! .I
.

B-90. We find that all of F0E's allegations and speculations of

sequences of events omitted from the Applicant's and Staff's analyses tom

. be without merit. Applicant has demonstrated reasonable assurance that
|

the safety-related structures at Limerick will withstand the postulated\ .:
'l pipeline accidents.

Accordingly, F0E's contentions V-3a and 3b ared
'!- without merit.j

-
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LIMERIC PROJECT
Jos soal TABLE I

--

SUMMARY OF ACCIDENTAL EXPLOSION PRESSURES
!
; ..

i DESIGN / ASSESSMENT VALUES
POGITIVE PEAK WS DIRECT'80N

LOADING ON REFLECTED PRESSURE-PSIG MARGINS (%) COMPARISON-

,

STRUCTURE
! COLUMBIA ARCO READING OVER OF GLOBAL ::

FBLDG. RESPONSE REMARKSPIPELINE PIPELINE RAILROAD DESIGN /A95ES$MENy
FR EXPLOS40M SAFEstelTDOWN h

. . O E O ON EX PRESSURES EARTHQUAKE ||,
1 BUILDING
| FACILITIES @OF EXT. ROOF EXT. ROOP EXT. ROOF EXT.lMALL OVER- STORY OVER ' STORY

bT SHEAR T SNEAR
i WALL WALL p/ALL g gg

U ' FT-K K FTK K! REACTOR BLD6. NNC NC NC NC 5.3 16.l 'NC r 1i UNIT I #5 la7x10 S,6)0 1.51 xio inh 40i ,

'

REACTOR BLDG, g u

6.4 lo.o ).9 l9 NC Nc NC f '

UNIT 2 3.3 i .
'

DIESEL GEN.SLDG. NC NC NC NC 5.7 E4 NC l't gg ggg,g 8390 445xid9.060 )sUNIT I
DIESEL GEN. BLDG. p
UNIT 2 6.'i 10,0 f.9 l.9 NC NC 0 NC

; _
56x10f 8330 4.65xid 9pso2.0 1

/,q 30,o ( |,q (|,q 3,3 fo,o fh,CONTROL BLDG. f MA 14A NA NA,,

! SPRAY POND / -

g,y,,| 7p25 gg,,fi 4g

#
'

:

PUMPHOUSE 3.0 5,O GO (l.0 1.1 47 {3 ,

-

'

! Figure 2.
Source: Boyeretal., Attachment -

NOTES:

i 1. NC MEANS NOT C0t1PUTED. ELEMENT IS LESS CRITICAL THAN IN CORRESPONDING STRUCTURAL UNIT. >; 2. NA MEANS NOT APPLICABLE. THE ELEMENT '0ADING CASE DOES NOT EXIST GR APPLY TO THE [': STRifCTURE UNDER CONSIDERATION.
I _

,
-

- -
-

. .. .. . .. ., . .
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TAlllE II-
SUN 4ARY OF PRESSURES RESul. TING FROM

A NATURAL GAS PIPELINE DETONATION'

COLLlHN 1 COLilHN 2 COLilFN 3 'ColllHN 4 COi,UMN 5
'' piles 3tJRES ' ,

Pressure REG. GIIDE 11EG. GilDE 4x | 4 x |

(P3) 1.91 REV. I 1.91 REV. I REG. GJIDE REG. GilDE USED IN

PSI SUitFACE AIR SURFACE AIR STitHCTURAL

BURST BURST BURST BURST ASSESSHENT

EXT. EXT. EXT. tiXT . EXT.

BIDG. ROOF WALL ROOF WALL ROOF W4LL ROOF WALL ROOF WALL t

b!ESEL | :

' CEN. 1.9 5.8 3.5 8.3 ~ 4.0 13.0 2.5 16.0 6.7 16.4

I
i

5 i
o

BLDG. 1.2 5.8 2.8 8.3 2.6 13.0 5.2 16.0 5.4 16.1REACTOR

.

h

CCJfTROL
STRUCTURE 1.6 5.0 2.8 6.9 3.3 11.0 4.7 14.0 4.9 10.0

,

f '
SPRAY

| POND 0.8 2.5 1.2 3.3 1.8 5.0 1.4 6.0 3.0 5.0. '

| PUNP

|
HOUSE

!
'

:
:
:

: Figure 3.

i . Source: Boyeretal.,ff.Tr.8213, Attachment
| !
'

i,

i,
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C. LEA I-42: Environmental Qualification of Electric Equipment j*
, ;

.

,

..

- C-1. LEA Contention I-42, admitted as respecified, states:
,

"
. . ,

i 'f,

.. The Applicant has not shown compliance with the Connission's rule,:

" ./gj Environmental Qualification of Electric Equipment Important to
..

Safety for Nuclear Power Plants, Jan. 21, 1983, 48 FR 2729, 10
, ..,

:/h C.F.R. i 50.49. Particularly, it has neither established a program
for qualifying all of the electrical equipment covered by i 50.49,' ' -

nor performed an analysis to ensure that the plant can be safely.. , -

operated pending completion of equipment qualification, as required
,

..2
byi50.49(i). Failure to comply will threaten 'the health and"

.;

. ] safety of the public.
~.?.

ni
*.

,. ,j 1. Sunnary. .

*;
,

.

; .
-

,

''

i C-2. Testimony by the Applicant and the Staff supports the

T.'Z conclusion that the Applicant has an acceptable program, although not
i

j completely implemented, for qualification of electric equipment

important to safety at Limerick, which is in compliance with 10 C.F.R. 6

: 50.49, as adopted in January 1983. This testimony described how items

to be qualified were identified and how the program was developed and.
,

' . , implemented. Proper identification was assured by an independent
. ..

l verification program conducted by a qualified contractor. The Staff's

.~ review, while also not complete, verified the adequacy of the program.
,

| ~ . . . .,

(
'

i C-3. Based on qualification efforts so far, it i not anticipated

; that completion of the program would identify any components not
.

properly qualified. Should this occur, however, the Applicant would

(
~

|

|

.. ... ..

---r ----,,,,,_p,.. ..em,,.,,m,.,,_,_,,,,,.,,.,,,,,__.,__,g,%. - _ , , . , - - . . . . 7,,,,, _-y, ,py_,_,,..%,%7,_,._ . , ~, , . ,,w,,
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?.j.)}
.#0

then have to perform and have approved by the Staff an analysis, as
~

..7

.

required by Section 50.49(1) to ensure that the plant can be safely;g
7 ::.,-

;} operated pending completion of equipment qualification. Such an

L Y.h analysis is called a Justification for Interim Operation (JIO) by the
9:4'
i+-
. Staff. Subject to that possibility, we find that the Applicant has met*

.

'g its burden of proof on this contention by demonstrating (1) that it has
,

,;,,

[$ a proper program in place for qualifying all of the electrical equipment:
.

5 -

covered by Section 50.49; and (2) that those particular components of-
i

i-

concern to LEA, as set forth in the bas,es for the contention, have been
t- properly considered by the Applicant.

.2.sY,1
#;t
'F9 C-4.
'

; if:n
The Applicant and the Staff provided expert witnesses and

! {{ testimony; LEA and the City of Philadelphia cross-examined these

j, witnesses, but did not provide their own witnesses. Evidentiary

d%4 hearings were held on April 9 and 10,1984, in Philadelphia,
h:2
4 .3 Pennsylvania.
4%:1

F b..r:.5 :
N3
byf 2. Compliance with the January 1983 Environmental Qualification Rule.
jMj'

.

.:W
. .,$,.M
k . ,

f. d C-5. As a framework for discussing the merits of this contention,.e

! TM:- we begin by considering the state of compliance of the Applicant with
'

| .m
| g' Q.! *

. the subsections of 10 C.F.R. I 50.49, adopted in January 1983, as.n
-A ti
g.g applicable to the contention.
m;,

4

},.14* 4
)]

n..

! .

.,

.

I

. ~ . ~ . . . - -. ~ . . . . . .. .o.. . - .... w+ . -,,.n y ~ . .~ ..._m.....
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,",
.

.; C-6. Section 50.49(a) states each applicant for a license to"

':1 operate a nuclear power plant shall establish a program for qualifying
-

,:}
theelectricequipmentdefinedinparagraph(b)ofthissection.. :.

-

-

Section 50.49(b) states that electric equipment important to safety
y

C *'
G, ,

covered by this section is:
. '.

Safety-related electric equipment _/: This equipment is that
3. . . .

(1) relied upon to remain functional during and following design6'
basis events to ensuref-1
(1) the integrity of the reactor coolant pressure boundary,

Ed

~5
(ii) the capability to shut the reactor down and maintain it

in a safe shutdown condition, and, .

'
<

:, ;.
the capability to prevent or mitigate the consequences of

J (iii) cccidents that could result in potential offsite
W exposures comparable to the 10 C.F.R. Part 1009 Design basis events are defined asguidelines.

conditions of nomal operation, including anticipated
*'

operational occurrences, design basis accidents, external
events, and natural phenomena for which the plant must be
designedtoensurefunctions(i)through(iii)ofthis.

paragraph.,

Nonsafety-related electric equipment whose failure could
4 (2)

prevent satisfactory accomplishment of safety functions
specified in subparagraphs (1) through (iii) of paragraph

'

..,

(b)(1) of this section by the safety-related equipment.,

s-

Certain post-accident monitoring equipment. (Footnote omitted), s j.
! 4 (3)
,

*:. -
3_/ Safety-relatedhectricequipmentisreferredtoas"C1.tsIE"* [. ! equipment in IEEE (standard) 323-1974.>

l.-.

LEA asserts, in part a) of its Basis for the contention, thatC-7.

Applicant's environmental qualification (EQ) program, designed prior to
.,

issuance of the new rule, was designed to qualify safety-related

equipment only (and therefore does not include nonsafety-related

\
-

.

|

|

|
'

-_
. . ..
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-M-2
.,

}
;

equipment whose failure under postulated environmental conditions could

mislead the operator or otherwise prevent satisfactory accomplishment of
'

specified safety functions, and certain post-accident monitoring
.

.. ;
. m.i' equipment). Applicant argues that even though its program for EQ was
[h: designed before the promulgation of the new rule, because of its.cd1 < .

Ud anticipation of the new requirements and because of its conservative- ;m
-

.ffd equipment classification practice, its program does comply with the new *

.d. . -

.c';'j rule. Boyer et a,1. ff. Tr. 9529, at 1-2. Further, Applicant avers:T:?
. .';'Q that all Limerick equipment within the scope of 10 C.F.R. 50.49 will be

.

.%h . .

gp qualified by the fuel load date. H.at4.
.:

< y '..

M. ~ ~i' C-8.
.::j LEA, also in part a) of its Basis, asserts that the Applicant
' ';.g should promptly develop a list of the equipment at Limerick, subject to

S..f:Y' Section 50.49(b)(2), that is "important to safety" (and not just. ;j
N''

. safety-related) and that will be tested in its EQ program as required by.4
'41 Section 50.49(d). Examples given by LEA of systems or equipment that. d

s-;ij should be reviewed for inclusion in the Applicant's EQ program were the'..

; I-
'

feedwater control, emergency lighting and communications systems, the

!$ plant process computer system, and computer software.
-

.':| > *

'd.
..) C-9. The Limerick Project "Q-List" was developed and established

I
s ,

, ti

as the controlling document identifying the safety-related structures,i

systemsandcomponents[includingelectricequipment]tomeetthe4

},) requirements of Section 50.49(b)(1). H.at4-5.
:
.

o

O

'?
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C-10. The Applicant testified that there is no equipment at

LimerickinthesubsetSection50.49(b)(2). M.at3,7. The

interfaces between safety-related electrical components are evaluated as

part of the plant design process. Whenever cases are identified in

which failure of nonsafety-related components could prevent attainment
,

.

.
of the safety function objectives, they are eliminated by implementing

design modifications or by adding (such components) to the project~

"

Q-List and qualifying them as necessary. The Electrical Equipment.

Separation Program is an example of such an interface evaluation. M.

at 7. All electrical equipment on the Q-List is reviewed to determine

its environmental qualification requirements. If the electrical

equipment is determined to be located in a harsh environment, the

appropriate environmental qualification parameters for the component areI

identified. M.at8.
s

1

i C-11. "Certain post-accident monitoring equipment" is defined by
-

!
the footnote to Section 50.49(b)(3), which references Regulatory Guide

.1.97, " Instrumentation for Light-Water Cooled Nuclear Power Plapps to
Y

!
Assess Plant and Environs Conditions During and Following an A :ident."

4
.

'

This Guide defines three categories of design and qualification.t

criteria. Category 1 criteria are similar to the criteria appli able to
,

safety-related systems. Category 2 criteria include selected criteria
;

normally associated with saf"y-related systems, but the same

i environmental requirements as Category 1. Category 3 criteria specify
i

!

i

7

-

-

|

-

i

h.
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.

only a high quality commercial-grade installation, for which there are,

.

.; no environmental qualification requirements. Id at 5-6.
i

1

Independent Component Classification Procram.
- a.
'

, ,

-
..

1 ,

C-12.
y To assure the' identification, in the Limerick Environmental
.j

Qualification Program, of all electrical equipment required to perform a..
,

safety function, the Applicant contracted with Quadrex Corporation to,

l perfom an independent verification, the Component Classification
i;i

Program. Boyer _e_i d. , ff. Tr. 9526 at 9.
Quadrex had conducted five

(.[4 identical independent review analyses of the overall environmental
'

. -

i . a, v qualification programs at other nuclear power plants prior to the
].', Limerick program. Tr. 9551 (Stanley). The extensive effort at Limerick,

c, , J
""

' showed that of the approximately 30,000 components considered, of which
.,

; -

s

, approximately 1600 were different (i.e., non-identical) electrical
1

-
-

i
items, 16 differences in electrical equipment classification from thei t

! ,. s '

^

original Applicant architect-engineer classifications were identified.. -i

! .i

;
'

Nine of the 16 components were found to be located in a mild
-

-

environment..

Four of the 16 were to be reclassified as not requiring;
.

environmental qualification. The remaining three are included in the EQ
|

-

Program. Boyer et d., ff. Tr. 9526, at 22-23; Tr. 9622-23 (Boyer).
.

.

I

t
t C-13. A comparison of the Component Classification Program (CCP)

,

' *

rules against Section 50.49 was perfonned and it was detemined that the
; classification rules fully complied with the requirements of Section
. -

1 I e

~

:
-

1 .

i

I
'

-
.

e
'

v . - . . . ., , . . - , w r - -. . -- - - - -- - - - - ~~ ~ -
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C-10. The Applicant testified t' hat there is no equipment at
,

LimerickinthesubsetSection50.49(b)(2). M.at3,7. The.

interfaces between safety-related electrical components are evaluated as,
.,

. part of the plant design process. Whenever cases are identified in4

'

| which failure of nonsafety-related components could prevent attainment

of the safety function objectives, they are eliminated by implementing.

design modifications or by adding (such components) to the Project:
. ..

Q-List and qualifying them as necessary. The Electrical Equipment* -

'

Separation Program is an example of such an interface evaluation. M.
,

. at 7. All electrical equipment on the Q-List is reviewed to determine

its environmental qualification requirements. If the electrical

equipment is deter 1nined to be located in a harsh environment, the
,

appropriate environmental qualification parameters for the component are
:

identified. H.at8.
!

C-11. "Certain post-accident monitoring equipment" is defined by

i the footnote to Section 50.49(b)(3), which references Regulatory Guide
,

1.97, " Instrumentation for Light-Water Cooled Nuclear Power Plants to.

Assess Plant and Environs Conditions During and Following an Accident."
:

This Guide defines three categories of design and qualification-

,

criteria. Category 1 criteria are similar to the criteria applicable to-

!

safety-related systems. Category 2 criteria include selected criteria*
, ,

| normally associated with safety-related systems, but the same
,

environmental requireawnts as Category 1. Category 3 criteria specify

,

.

!

i
i ~ . - - .
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I

only a high quality connercial-grade installation, for which there are,

no environmental qualification requirements. M.at5-6.
* -

s

a. Independent Component Classification Program.-

,,
,

'

. .

. ; C-12. To assure the identification, in the Limerick Environmental *

Qualification Program, of all electrical equipment required to perform a-

-

| safety function, the Applicant contracted with Quadrex Corporation to
'

1.

j perform an independent verification, the Component Classification

- Program. Boyer g al. , ff. Tr. 9526, at 9. Quadrex had conducted five
; !
1 identical independent review analyses of the overall environmental

;

qualification programs at other nuclear power plants prior to the
i

| Limerick program. Tr. 9551 (Stanley). The extensive effort at Limerick )

j showed that of the approximately 30,000 components considered, of which

approximately 1600 were different (i.e., non-identical) electrical
.

.I items,16 differences in electrical equipment classification from the'f'ij.; original Applicant architect-engineer classifications were identified.
, , ,

}
Nine of the 16 components were found to be located in a mild

,- environment. Four of tt.e 16 were to be reclassified as not requiring,
,

3 *
' .

environmental qualification. The remaining three are included in the EQ-

.' Program. Boyer g al., ff. Tr. 9526, at 22-23; Tr. 9622-23 (Boyer). -

..

t

C-13. AcomparisonoftheComponentClassificationProgram(CCP).,

rules against Section 50.49 was performed and it was determined that the

classification rules fully complied with the requirements of Section

)

. - . -
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50.49, even though the were prepared and implemented prior to
.

! publication of the new rule. This detennination was also based on a

comparison of the CCP rules with draft Regulatory Guide 1.89, Rev.1,

QualificationofClass15EquipmentforNuclearPowerPlants. Boyer et,'

al.,ff.Tr.9526,at23.i

.:]
k 3. Systems Excluded from the E0 Program.-

.i
)
i C-14. As a part of the basis for its Contention I-42, LEA asserted

f
that the emergency lighting system, inplant communications system, plant

process computer system and computer software were examples of systems

j that were 1:nproperly excluded from PECo's qualification program. The
': evidence indicated that the exclusions were proper in that the systems
;

f cited by LEA are not important to safety as the term is used in 10

C.F.R. I 50.49; that is, they are not relied on during a design basis-'

accident in areas subject to a potentially harsh environment and their

failure would not prevent achievement of safety function objectives.a
. .i.

! Boyeretal.,ff.Tr.9529,at11-15;Masciantonio,ff.Tr.9640,ati

i

j- 7-8.

i.

:
a. Emergency Lighting System.-

.

:

C-15. The Applicant testified that this system was not included in

the CCP because it is not safety-related as defined by Section 50.49, it
,

.-

%

%

* *.
*
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.

is not relied upon to provide Ifghting'during a design basis accident in'

areas which could produce a harsh environment, and its failure could not
'

prevent achievement of the safety function objectives defined in
.

subparagraphs (1)through(iii)ofSection50.49(b)(1). Soyer et al...

j ff. Tr. 9526, at 12. The Staff concurs. Masciantonio, ff. Tr. 9640,
.

*at 7..,

3.li
*) b. In-plant Comunications Systems. '

M. .?
,- ,

'

:.

C-16. The Applicant testified that these systems were not included
"

in the CCP because they are not safety-related, they are not relied upon

{ during a design basis accident in areas that could produce a harsh

j environment, and their failure could not prevent the achievement of the

safety function objectives defined in subparagrar5s (i) through (iii) of I

,

Section50.49(b)(1). Boyer et, al.. . ff. Tr. 9526, at 13. The Staff

,j concurs. Masciantonio, ff. Tr. 9640, at 7.
!

. . .

|..
'' '

j c. The Plant Process Computer System.
.a

'I
f

I C-17. The Applicant testified that this system and the computer
*

.

.[ software were not reviewed because the computer is not safety-related;
* .

1 it is not reited upon to provide information during a design basis

accident in areas that could produce a harsh envimnment, and its
i

failure could not prevent achievement of the objectives defined in
.

subparagraphs (1) through (iii) of Section 50.49(b)(1). The computer (

;

I

1
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software has not been reviewed because it is outside the scope of -

Section 50.49. Information obtained via the plant process computer is

rot required during or following these accidents. The computer system
,

interfaces with other systems that are safety-related, but these

electrical interfaces are designed in compliance with Regulatory Guide

1.75, " Physical Independence of Electric Systems." Boyer g al. , ff.*

Tr. 9526, at 14. The Staff concurs. Masciantonio, ff. Tr. 9640, at 7.
.

< .
,

; d. Feedwater Control System.
:

C-18. *The Applicant testified that this system was included in the

CCP. The review showed, however, that it contains no equipment having a

safety function as defined by Section 50.49. Boyer g al., ff. Tr.
,

9526, at 14-15. The Staff concurs. Masciantonio, ff. Tr. 9640, at 7.

.

e. Standby Liquid Control System.

',

C-19. The Applicant testified that the squib values, in this

system, have been added to the EQ List of Equipment Important to Safety.

Boyer g al., ff. Tr. 9526, at 3. The Staff concurs. Nasciantonio, ff.*

|
Tr. 9640, at 10.

,.
.

C-20. The keylock switch is located in the control room which is

maintained by a safety-related ventilation system and therefore is not

!

.

|

| . . . . . . . . .. . .

<
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.
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. -

subject to harsh environments. Boyer it, a_1, . .< ff. Tr. 9526, at 21. The
-

~

Staff concurs. Masciantonio, ff. Tr.-9640, at 10.,

^

;.!
'

f. Human Interaction Problems.
: i
>

.

-

,

'. C-21. In part b) of its Basis for its contention, LEA contends that'

,

. } failure of nonsafety-related ' valves, but which are important to safety,
,

-
could mislead an operator l'nto.miscategorization of an accident for;

.$ emergency planning purposes. Since there is no electrical equipment in
- .

i i{
i theclassdefinedbySection50.49(b)(2),thiscouldnothappenforsuch

.

i equipment. With respect to the port a'ccident monitoring equipmenti
4

'

definedbySection50.49(b)(3),theoperatorswillbedirectedby *

,

|i

; written procedures to rely only on the equipment that is qualified in
I accordance with Regulatory Guide 1.97,' Rev. 2, if the equipment is

.

} subjected to a harsh environment, and thus will not be misled by,

{ 'l unqualified equipment. Boyer ,e, t, al ff. ' Tr. 9526,' at 3, 25-32.-

t
'

[ .

,

-

; ,

! C-22. The Limerick-specific Trans1'ent Respense Implemettation Plan"'

1

(TRIP) procedures are initiated and keyed to enth condition' symptoms to
.

| treat these symptoms and are specific to Limerick. The procedures are

organized in such a manner as to control those plant parameters
,

,

,

! 1mportant for protecting the plant safety barriers against the release

) of radioactive material to the environment. Whenever a symptom

j develops, the operator immediately enters the applicable procedure and

! takes the corrective action directed by ,the procedures, un'til its exit

.

e
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conditions are satisfied. If the particular transient continues to

degrade, the operator enters contingency procedures to handle the more

degraded conditions until he can return to the main procedures. Boyer

ett al., ff. Tr. 9529, at 25-27.-

*

C-23. Review of the listing of Reg. Guide 1.97 instrumentation*,

reveals that all entries into the TRIP procedures are monitored by'

'

'

environmentally qualified instrumentation. The impact on execution of
,

'

i TRIP procedures is minimal since the qualified instrumentation that must;

be used is either the instrumentation which the operator would normally

choose to use under those conditions or the only qualified

instrumentation available to monitor the parameter. The operator is

specifically instructed in the TRIP procedures to utilize only certain
.

instrmnentation in the event of an indication of adverse environmental

conditions. In accordance with the requirements of Reg. Guide 1.97, the

applicable instrumentation will be highlighted by special markings on
i

|
the control panel to aid in its identification and assure that only such

instruments will be used under the circumstance of adverse environmental

conditions. Boyer et al., ff. Tr. 9529, at 28-30; see Tr. 9601-10*

.

* ~

(Doering).
.

.

C-24. Many TRIP procedures use only environmentally qualified

instrumentation. However, that instrumentation may cover a broader*

range than non-qualified equipment and may, therefore, be less precise.

The instrumentation an operator normally relies on is generally

b

|

-

!
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-
.

restricted to a narrow band around the operating range'and is,

therefore, more exact. Absent an indication of actual adverse
-

.
'

.i-
environmental conditions in the reactor building, the operator is not .

..

.

restricted to the use of environmentally qualified instrumentation. Tr.'
.

:.

_". .
9607-09' (Doering); Masciantonio, ff. Tr. 9640, at 8.|6

.

'. * |
* .i

?
.

yd C-25.
-

|

.. P, . A " human interaction review," per g, is 'not a requirement of '\*

.

r : Section 50.49. Jd.at8.
,

i.t
..- j-j'.

'

.?s .
-

-]
'

4. Aging of Equipment.
!

'

i

n

C-26. In part c) of its Basis, LEA contends tha't where the
s

qualified life of a piece' of equipment does not equal-the 40 year plant kI
.j life, no action is identified to correct the deficiency. Thei,

j environmental qualification of ele:trical (and other) equipment Is %
". q..

d;y contingent upon replacing such equipment at the end:of its designated.

,

f.,y) life and upon perfoming required maintenance during its designated.A .-

?.2 life. The Limerick Plant Staff Maintenance Group has a systematic<
. ~.

spf..j program to detemine required replacement intervdis for the equipment
.

, . - -

. .
. i; whose designated life is less than 40 years and to deft,ne theA.3
;.: '1 maintenance and frequency thereof for equipment whose environmental

_
.

.

q qualification is requined to be sustained. Boyer g .a_l,. , ff. Tr. 9526
'

at 32-35; Masciantonio, ff. Tr. 9640, at 9.
-

-
,

e

.

9

h

.

, .

' .
,

ft:
e

- - . - -- .. . - _ . ~ . - - . . _ _ _ , . . . . . . - . , . ~ . . . . . _ . _ . , . . - . . . . _ - . . . . , - . , _ . _ . . . . -. ,--. -,. .,
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- 5. Completeness of EQ Program.

At the time of hearing the Applicant's EQ Program was 95>

C-27.
,

percent complete. . Final completion was ' anticipated to occur in June

1984. For the remaining five percent, the work on the qualification
..'

packages was sufficiently along the way that an infomed judgment was|
-

that there would be no unqualified equipment for which a Justification

for Interim Operation would be requested. Tr. 9617 (Boyer).
->

. ~:]

! 6. Staff Review of the Limerick E0 Program.
P

.

The Limerick EQ program is reviewed by the Staff forC-28.

completeness, accuracy and confonnance -- to detennine proper definition
,

of the scope of the program, proper definition of postulated
.: ' ~

environments, and demonstration of qualification in accordance with NRC
.

rules and regulations, which include 10 C.F.R. 9 50.49, Regulatory Guide.I'
.

1.89 (Qualification of Class 1E Equipment for Nuclear Power Plants),

NUREG-0588 (Interim Staff Position on Environmental Qualification of
f Safety-Related Electrical Equipment) and Institute of Electrical and) '

. c.
Electronics Engineers (IEEE) standards. Masciantonio, ff. Tr. 9640,

In addition, the Staff reviewed the total number of componentsat 4.
j

and equipment types in the Limerick EQ program as compared to other
,

i

plants of similar design to assure consistency, and reviewed the process
Id. at 6.

used for selecting components, as described in the EQ report.J

Confonnance to Section 50.49(b)(2) concerning nonsafety-related

!
gi

!

l

. . - -
- . . .

-. . - - . - . - . ._ _.-._._...- __.-__- -._ - -.
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. -

,.J

equipment whose failure under postulated accident conditions could
-

~

prevent the satisfactory accomplishment of safety functions is
,' detemined by the Staff's review of Limerick with respect to the issues,

'

,in IE Information Notice 79-22 (Qualification of Control Systems) and.
,

j conformance with Regulatory Guide 1.75 (Physical Independence of
'

.

Electric Systems). M.at6. Tr. 9665-66.-9678-79 (Masciantonio). Seej ,
,

.. '. also Tr. 9683-88 (LaGrange). The Staff review of confomance of
, -

,

'

Limerick to Regulatory Guide 1.75 is complete and Limerick has been.

i. ;

~j found acceptable. M.at7. Tr. 9709 (LaGrange, Ma3ciantonio). Review
:

.!. of the Applicant's response to Information Notice 79-22 (Qualification
'i

j of Control Systems) was not yet complete. M.at7. The Staff
a

testified that similar reviews, which analyze the effects of high energy
; .

I line breaks on the interactior.s between nonsafety-related and
'

i safety-related components, M d been completed for several plants and it,

had no reason to believe it would be a special problem for Limerick.
'

; . Tr. 9710 (LaGrange). In addition, the Staff had not completed its
! :

4.] review of the pressure-temperature profile following a loss of coolant
;; accident submitted by the Applicant. This " profile" is substantially

lower than for typical boiling water reactors that have been reviewed
" -.

and therefore needs special Staff review. Tr. 9711-12 (Masciantonio).
'

-

The equipment has been environmentally qualified against the Applicant's -

.
-

proposed profile. Tr.9712(LaGrange).

|
!

i;
, C-29. An audit of the Applicant's Equipment Qualification files,-

'

including a plant walkdown, was conducted by the Staff, primarily to
., .

- -

4

*
. . . . . . . . ..- ..-. . - - .-. .. -. .

.



- 91 -

verify the bases of the information submitted. Twelve EQ files,
.,

.

representing approximately 10 percent of the equipment items in the EQ

program, were selected for detailed review. In all cases it was

determined that adequate proof of qualification was provided to

establish qualification as claimed. Masciantonio, ff. Tr.' 9640, at 11.
,

.

4. .f

.

C-30. The Staff has determined that the Applicant has established a

b program for qualifying electric equipment important to safety within the

scope of Section 50.49, but its review is not complete and no approval

of the program has been issued. Its review was expected to be complete
,

within a few months (from April 1984). M.at11. Should there be any,
,

unqualified equipment, Applicant will be required, according to Section
,

50.49(i), to perform an analysis to ensure that the plant can be safely'

,
,

Thisoperated pending completion of environmental qualification.

analysis (Justification for Interim Operation) must be submitted and ,

:

approved by the Staff before the Staff would support issuance of a

license. M.at12.*

, .

i
:s

'

7. Discussion.

-1 .

C-31. LEA would have the Board find in its favor that there is no
t
'

i basis in the present record for a finding that Limerick is in compliance
,

Further, it would have us retain jurisdictionwith 10 C.F.R. 9 50.49.

until several actions by the Applicant and Staff are taken as
.

e

4

]

# *~ * * ' * * * "" ~ . ,,

.+_._ - , - - . _ . ~ , , , .. ,,__,-_ ,, . _ . . _ . . . . , , , _ _.v-r r- w
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*;

preconditions for a finding of such compliance. LEA's proposed findings
'

(June 21, 1984), at 13. Applicant and Staff would have us find, on the '

| basis of the present racord, that the Applicant has fully comp 1ied with,,

the requirements of Section 50.49. App. PF (June 8, 1984), at 26; Staff
'

PF (July 2, 1984), at 19.<

j. ,

; .

: C-32. All parties agree that Applicant's EQ program has not been
,NI

=?%j completely implemented and Staff's review is not complete. Prior to the '

.

1 -n..t time of hearing Staff had received a report from the Applicantg . ~t

I g indicating that approximately 80 percent of the equipment items as being1

1 qualified. (As noted in finding C-27 above, at hearing the Applicant

stated that its program was 95 percent complete, although all of this

had not been officially reported to the Staff.) The Staff Safety

Evaluation Report (SER) will not be closed out'until full compliance
*

with Section 50.49 has been demonstrated. Tr. %98 (Masciantonio). ,The
! :

'! Staff must conclude that compliance with the requirements of Section
?.

..j 50.49 has been demonstrated before an operating license is issued.
,

1 Masciantonio, ff. Tr. 9640, at 14.
> 4. .a

d'
; '.i

U '

, C-33. When governing statutes or regulations require a licensing *

.
*

board to make particular findings before granting an applicant's.,
,

; requests, a board may not delegate its obligations to the Staff. The .

m

responsibilities of the boards are independent of those of the Staff,.
;

l

i

!

. . . .. .-

- - - - _ _ - _ - - . . - . - _ _ - _ - - . . - . . . _ - . - . _ - - - _ _ , - - - _ _ , - -
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', .

under the Comission's system, and the boards' duties cannot be

fulfilled by the Staff, however conscientious its work may be. E

Applicant argues that the prerequisite to the issuance of aC-34.

decision in a case such as this where the Staff's review is not yet

complete, is a basis in the present record on which to. reach an infonned*
,

conclusion, citing Cincinnati Gas and Electric Company (Wm. H. Zimmer
j

I Nuclear Power Station, Unit 1), LBP-82-68,16 NRC 741, 748 (1982). In
#

that case, however, the Board found that "[w]e have no basis in the

present record on which to reach an infonned conclusion with regard toi
'
.

the FEMA (emergency planning) review. Consequently, we require that the
The

results of the FEMA review be served on the Board and parties ...".

Applicant also claims there is specific precedent for the action it

seeks -- post-hearing resolution of this matter by the Staff - in te e

Shoreham proceeding. In that proceeding, the Atomic Safety and

Licensing Board (two of whose members also serve on the instant board)

found that in the area of environmental qualification the deficiencies

<
-

were minor and would be resolved by the Staff subsequent to the Board's
Long Island Lighting Com sorder, but prior to issuance of a license.

(Shoreham Nuclear Power Station, Unit 1), LBP-83-57,18 NRC 445, 544
,

~

.

E Cleveland Electric Illuminatins Company (Perry Nuclear Power Plant,
'

See Vermont YankeeUnits 1 and 2), ALAB-298, 2 NRC 730, 737 (1975).
Nuclear Power Corp. (Vermont Yankee Station), ALAB~Tl4, 6 AEG 358, 360,
361-62, n. 4 (1973).*

-

~

. . . - .
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|-

|..

,

-M-
.;

: i
.

0-( (1983). Consequently, the Board concluded that the environmental
,

;

Mjr
qualification program and the intended further revisions to implement

4

i

:
Section 50.49(b)(2) were acceptable.. .?i

'.U.,

~!;

': C-35.-..

On the basis of the evidence before us we can and do conclude.!
., ,j

that the Applicant has established, in the words of the contention, an
-

,i *

Jj acceptable program for qualifying all of the electrical equipment,. 4

! 5:1
covered by Section 50.49. Classification of components by the *

f Applicant, verified by an independent contractor and audited by the
i

f
My/, Staff, with no evidence of any component currently improperly qualified,;

]j
gives us a basis to reach an infonned conclusion with respect to the

'

,

] adequacy of the program for compliance with Section 50.49.
'

\ .'
)

C-36. Implementation of the EQ program admittedly is incomplete.

It is a close question, in our view, whether we can conclude, based on
;

'

the present record, that the remainder of the implementation, including,
4

.j
Staff review, constitute minor procedural difficulties (see Consolidated

.:

1 Edison Co. of New York) (Indian Point Station, Unit No. 2), CLI-74-23, 7
1

2 <

AEC947,951(1974), or minor documentation deficiencies (see Shoreham, '
. . ,

,

supra).
*

|
-.

'
;

.- C-37. The Appeal Board, relatively recently, had occasion to deal; '

specifically with the question of reliance on predictive findings and
, .

post-hearing verification, albeit in the context of contentions with
.

respect to emergency planning. Louisiana Power.and Light Company
.

[ --
-

.

t

,

a~ +
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.

(Waterford Steam Electric Station, Unit 3),17 NRC 1076,1103 (1983).

First, the Board said:
c

We are in agreement with the basic principles upon which Joint
Intervenors rely. The Commission, in fact, has long held that,'

"[a]s a general proposition, issues should be dealt with in the
-

hearings and not left over for later (and possibly(more informal)
resolution." Consolidated Edison Co. of New York Indian Point.

Station Unit No. Z), CLI-74-23, 7 AEC 947, 951 (1974). "[T]he.

e

' post-hearing' approach should be employed sparingly and only in
' A

clear cases" - for example, where " minor procedural deficiencies"-

Id. at 952, 951, n.8. Accord. Marble Hill, supra, 7
are involved.
NRC at 318; Cleviiland Electric Illuminatins Co. (Perry Nuclear

d|i
i

Power Plant, Units 1 and Z), ALAB-298, Z NF;C 730, 736-37 (1975);
.".|; Washington Public Power Supply System (Hanford No. 2 Nuclear Power|

'

q Plant), ALAB-ll3, 6 AEC 251, 252 (1973).g
| .i

Second, the Board noted that the Connission takes a slightly
i C-38..

different course with respect to emergency planning:'

>

t,
,

At one time, the Connission's regulations required a finding
that "the state of onsite and offsite emergency preparedness'

( '. provides reasonable assurance that adequate protective measures can10and will be taken in the event of a radiological emergency."
'

C.F.R.i50.47(a)(1)(1982)(emphasisadded). In July 1982, thea

-

Connission amended this provision by clarifying that "the findings| .!
'| on emergency planning required prior to license issuance are

'

predictive in nature" and by eliminating the reference to the
4

|

" state" of emergency preparedness.,

O

In the Waterford case the Appeal Board did allow predictiveC-39.
'

findings in five areas of emergency planning, but made no such~
'

'

concession on other issues.
|

|

1
-

!
,

f

'

;

i

; -

i
_ _ _ . . _ _ . _ _ _ _-
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[
) C-40. The record may be sunnarized as follows. The evidence shows

that the Applicant has established a program for qualifying all of the

electrical equipment covered by Section 50.49. No equipment specified
*

by LEA in the bases for its contention has been shown to be:..
y ,.
. :. misqualified.- The program has been audited by the Staff and found~a -

Mi acceptable. With resp?ct to the five' percent of the EQ program yet to *
,:y

;.y be completed, there is reasonable assurance that it will be completed in
W
~@ compliance with Section 50.49, based on the adequacy of the program *

>

itself and the Staff connitment to conclude its review of the entire
-|.1
'ev:j program prior to issuance of a license. Further, the work on the

. remaining five percent was sufficiently far along that an infonned
,

| judgment by the Applicant was that there would be no unqualified

equipment for which a Justification for Interim Operation would be
1 requested (thus obviating the need for any analysis required by Section
..

1; 50.49(i)).
:

*

.

- C-41. With respect to completion of the Staff review of the

q Applicant's response to questions related to IE Infonnation Notice

79-22, there is reasonable assurance that this will be completed to the

i Staff's satisfaction. Similarly, there is reasonable assurance that the *

:
.

Staff review of the temperature and pressure behavior following a loss:
,

of coolant accident will be completed to the Staff's satisfaction. LEA '

,

raised no particular concern with either of these Staff reviews, other

than the general complaint of incompleteness. If the results of the,

' Staff review of Applicant's response to IE Information Notice 79-22 show

|

i

!
.

. . . . . . . . . . . . . . - - . .
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.

a high energy line break interaction which was not designed for, then

additional. components may have to be included in the environmental
,

-qualification program (in the absence of design changes to correct any
This still does not detract from our finding that.

suchinteraction).
the allegation in the contention, of the lack of a proper environmental

Similarly, if the results of
qualification pro' gram, is without merit.*

q
the Staff review of the temperature and pressure profile following an

j.

'#I accident show that those parameters would be higher than assumed for the

d EQ program, then the environmental qualification of the affected
,

components will have to be reanalyzed by the Applicant, following the1

same approved program, but against different postulated temperature and
' pressure conditions. .

4

:

We find that we cannot strictly characterize the incomplete
i

[
C-42.

aspects of the Applicant's implementation of its EQ program and the! '

Staff's review thereof as minor procedural or documentatior,al
| Within the scope of the contention as worded, however, wodeficiencies.j

can and do find that this is a clear case where reasonable assurance
s:>

'

i

;
-

exists that the Applicant will comply with Section 50.49 before any
In other words, no specific complaint of LEA

license will be issued.~

(including particular components alleged by LEA to be improperly.c-

qualified) remains to be explored in the Staff's overall review of
1

electric equipment qualification at Limerick, which review is broader
I

This situation could change only if,y
\ ' than the litigated issues.-

.

contrary to the record before us, the Applicant decides to seek a
.

,

I *
.

,
_
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Justification for Interim Operation under Section 50.49(i). In such an
,

-

eventuality, the parties obviously are obligated to bring such change in.i
. ,'

the record promptly to the attention of the parties and any adjudicatory
'

, body with jurisdiction. Subject to this possibility, we find ~this.,
y!

i contention without merit and do not retain jurisdiction,
*

,.

. e.

. ::
;_-, .,

f. v:.'q
.l

'

:1~!
'

Y71

.'
!
#

i

If

e

:

j;

.

.1
J
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,

;

!
,
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!
:

.
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,

!

;|

|
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Confirmation of Findings of Fact Made on the Record.

D.

that AWPP Contention VI-1 (OA/0C of Welding) Lacks Merit
_

>

.

The Contention lacks Merit as Previously DeterminedY

~ 1.

in the Bench Decision
_

a: AWPP Contention VI-1, as admitted by the Board, states:D-1.*

!

..?
~

Applicant has failed to control performance of weldingand inspection thereof in accordance with quality controi4
;

and quality assurance procedures and requirements, and
,

I

has failed to take proper and effective corrective and
-

,

: ;

preventive actions when improper welding has been! :
'

discovered.
-

This contention was admitted as an issue in controversy onD-2.'

reconsideration by the Board (after earlier conditional admission and
The reconsidered

then rejection given the issue specified by AWPP).: ,

admission was subject to the important requirement that, after
;

discovery, AWPP specify in advance of the hearing the particular
' '

-

instances of alleged improper actions of Applicant with regard to:)

quality control and quality assurance of welding at Limerick, which AWPP'

would rely upon to litigate its contention. I/ This particularization'

'

! .

: .

E/ See "First Special Prehearing Conference Order," LBP-82-43A,15 NRC
1423,1517-18 (1982); " Memorandum and Order (Concerning Objections to* . '
June 1,1982 Special Prehearing Conference Order" (unpublished), slip "
op, at 6 (July 14,'1982); "Second Special Prehearing Conference Order,-

LBP-83-39,18 NRC 67, 88-91 (1983); " Memorandum and Order ConfirmingRulings Made at Prehearing Conference," (unpublished), slip op. at 5-7
.

, , '

(October 28,1983). !

4

i i .

!

,

)

_ _ _ _ _ _ . _ . _ . _ _ _ . _ _ _ . _ . . . - _ . _ _ _ . _ _ _ _ _ _ _ . ~ . _ _ _ _ _ . . _ .,_ _ .._._ _ _ , _ . . . _
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i

. of the contention was accomplished in the course of prehearing filings
'

, by the parties and rulings by the Boani. E,,
,

.

.i
'

[] D-3. This contention was litigated on May 7-10, 1984. Expert and ,

*

'y
cj factual testimony was presented by separate witness panels for the

?

-i Applicant and NRC Staff. The propos'd direct testimony offered by {
e, + *

' ' ..

s3 AWPP's representative, Mr. Frank R. Romano, was not admitted into
;

'
-

evidence for the reasons set forth in the Board's May 2,1984 -
,

''

| " Memorandum and Order on Pretrial Motions Regarding Testimony on;,

'

} Contention VI-1" .(unpublished), which granted the motions by the

] ;

|
* Applicant and Staff to strike Mr. Romano's testimony. In addition, at

-

i j the hearing the Board rejected the late-filed testimony of
I Professor Iversen proffered by AWPP (AWPP Ex. 3 for Id.), because it was..

{ inexcusably late (it had been filed at the hearing), did not relate to
.

^

any of AWPP's specified instances, and in any event was not sufficiently
';

l probative towards any matter relating to quality assurance of welding to

be admitted as late testimony. Tr.10,428-435,11,931 (8renner, J.)
.

. . . ,

.'|1

:::
.

, e *

.?
2' N

AWPP filed its list of specified allegations of improper welding '

and related quality assurance actions on March 6,1984.
,

,Thereafter, the'

Board ruled on the Applicant's and Staff's objections to some of the
alleged instances as being beyond the scope of welding related matters.n,

" Memorandum and Order Ruling on Applicant's Motion to Strike Specific
Instances Advanced by AWPP in Support of Contention VI-1," (unpublished).;

(April 2, 1984)..j
-
.

:

1
:?

!

' . _ _ . _ . - - . .
,

-

.,y____,,_,y,,mW+=m-*ww"*'*=***"*"'""" " ' ' ^~
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D-4. The evidentiary hearing on this contention involved extensive

written testimony by the Applicant which detailed the facts involved in.

.

each ins'tance relied on by AWPP for its allegation of improper welding
,

' and quality assurance thereof. Boyer el al. , ff. Tr.10,321. The NRC

I Staff's testimony fully supported the Applicant's. Durr and Reynolds,

ff. Tr. 10,977. The extensive oral testimony, including cross-examina-. ,

I tion by AWPP and Board questions, also fully supported and confirmed the

accuracy and completeness of the written direct testimony.:
.

7,

1j '

-,l

! | D-5. Accordingly, at the conclusion of the hearing on the

L1 contention, the Board announced that at that time it was its provisional
-

e
'

1

] judgment that, based on the entire record, there are no facts upon which

it could be concluded that the Applicant had not ovemhelmingly met its
-

1

burden of proof on the contention. We noted our view that the facts

f |
were straightfomard, fully stated in the Applicant's direct testimony

1 and not contradicted in any way under cross-examination or Board
i

:|

.' questions. Tr.11,047 (Brenner, J.). See also Tr. 11,050-054

f ij (Brenner, J.). We also noted our provisional view that the witnesses

were straightforward, truthful and candid and that they had fully
4

disclosed the bases for the facts and conclusions in their written*

.' .9
-

3- testimony. Tr. 11,048 (Brenner, J.)
a

'

I,
J 0-6. Given our provisional view, we held it was unnecessary for

,

the Applicant to follow the normal course and file its proposed findings-

; .

i of fact first. It was not necessary to have all the facts and

'
,

.

.
.

P er ee .

-

_._ _ . _ _ _ _ _ _



. . .- --. . - - .

. . ,

'i
*

- 102 -

,
4 r

? con.clusions in the record regurgitated in lengthy findings, which the<

'| Applicant, as the party with the burden of proof, would have had to ' file-

2( if the Board had not revealed'and announced its provisional decision on',

:.e 4

j the merits. Tr. 11.048-49 (Brenner, J.) However, the Board refrained
.

'' 1, from making final its provisional ruling -- that the conclusions in the '

,

e ,;
.

.s '; testimony of the Applicant and Staff were correct and fully supported
,

6.;

! and that therefore the contention lacked merit -- in order to give AWPP
.:,

l'j the opportunity to file proposed findings of fact and conclusions of'

, ,

j .j law. The Board inforined AWPP that it should point out in its proposed
-u q

findings evidence in the record which it believed showed that there was''
,

-- merit in any of its instances alleged in support of its contention." The

| Applicant and Staff would then have an opportunity to file reply

,: findings discussing the matters covered in AWPP's proposed findings.
1 ).'

i Tr.11. 049-050 (Brenner, J.) See also Tr. 11.052, 11,055-58

- (Brenner, J.).
;

-)',

~] D-7. As scheduled, AWPP filed its proposed findings on| c

] May 22, 1984, and the Applicant and Staff filed their seperate replies
' '

,'i
on May 29. On the record of May 31, 1984, the Board heard oral argument

. .

and set forth its reasons as to why none of the matters raised in AWPP's,
; ,. ,

< .,

' ' proposed findings raised any item which contradicted the Applicant's and. .

'

Staff's evidence as had been previously ruled upon by us. See- - -
,

Tr. 11.915-94. We found the reply findings of the Applicant and Staff,j,

to accurately and fully reflect the record. We found that AWPP's
,

,

proposed findings were inaccurate on several points. Tr. 11,935-h

}
'

i
>

-

|

}
,

'

- - - - - - - - - - -

. ... .. . . -- -:
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:
j

(Brenner,J.). Therefore, there was no item meriting further t
.

..

deliberation by the Board and we entered our ruling that AWPP's
,

' contention lacked merit. As we stated we would, that bench ruling

hereby is confirmed and becomes the partial initial decision that AWPP4
1

' Contention VI-1 lacks merit. Tr. 11,964, 11,993-94 (Brenner, J.).
'

' - -

. . -

Before setting forth the Board's conclusions, which are basedD-8.
I on those of the Applicant's and Staff's testimony which we find to be

.4

correct, we sunnarize the points raised in AWPP's proposed findings withe
..< j

,

which the Board disagreed for the reasons stated in our May 31 bench
_

' ruling: AWPP continuously ignored the testimony showing there is'
4

reasonable assurance that 100% of all safety-related welds were

!
.

inspected. The sampling procedures, which we also find to be
.

Seeacceptable, were for audits of the inspection program.

! Tr. 11.923-935, 11,945, 11,984-85. AWPP was totally incorrect in its
! belief that Applicant's witnesses did not fully answer its questions.-

We find the witnesses to be qualified, truthful and accurate and worthy

of belief. See Tr. 11,940-46, 11,953-58. We also set forth why an

instance in a Staff inspection report regarding the apparent lack of^

certified qualification for a receipt of materials inspector could not
: 4
1

| be related to any alleged welding problems. Tr. 11,946-48. We also set
.
,

forth why an old matter involving the calibration of weld oven*

thermometers, raised for the first time in AWPP's findings, was beyond
-

the scope of the contention because it could have been, but was not set
.

&

$

.
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!
'

l'

forth as one of AWPP's specified instances in support of the contention.
! See Tr. 11,948-51.

.:

.:
i D-9. The Board, on its own, also noted the potential concern it

-

had harbored before the evidentiary hearing regarding the Appifcant's

remedial actions on the scope of its search of all types of OA records,
,

'

.: given the fact that its initial search of QA weld records had been,

5 incomplete. Indeed, it was this incomplete search by Appifcant, which 'y .

'] incompleteness was discovered and corrected by Appiteant because of this
'NI

I proceeding and the pending AWPP contention, which led the Board to admit
' .

AWPP's welding contention after reconsideration. See Tr.10,708-10
-

.

1 (Boyer). We were satisfied that the scope of Appifcant's remedial and
ii

! j preventive actions were appropriate. See Tr. 11,958-62, 11,989-91. We
g

j also stated why the facts on welds of hangers, and the deficiencies

found, did not undercut the conclusion that the contention lacked merit.,

t

; Tr. 11,985-88.,

I
i

D-10. The Board finds, as applied to the instances of .nproper

welding activities advanced by AWPP to form the scope of its contention,2

i
',j as follows:

.
-

*

.;j

.i

D-11. The Limerick Quality Assurance (0A) program meets the '

i
requirements of 10 C.F.R. Part 50, Appendix 8 and is effective in

assuring that the welding meets the quality requirements and satisfies,

.

the design criteria required for the safe operation of tha plant..

'
! .

| ,

!

.

.

6.
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Throughout the course of construction of Limerick, the Applicant has
These audits,

monitored, through audits, all welding-related activities.
]

have confirmed that the QA program has been properly and effectively
j See alsoBoyere_tal.,ff.Tr.10,321,at3and89-90.timplemented.'

'h Durr and Reynolds, ff. Tr. 10,977, at 23.

*
;

Since there are in excess of two million safety-related weldsi -;

D-12.,}

'i' at Limerick, there is the potential for occasional welding deficiencies

)j as have occurred at Limerick. Most of these have been discovered and
J4

. corrected as the result of the effective implementation of Applicant'sv. ?
"'

j

Although the NRC Staff has also identified a few such
.

| b QA program.

welding deficiencies, the deficiencies have not fomed any pattern of1
}

Boyer g al. , ff. Tr.10,321, passim and
4

.

repeated similar instances.
Durr and Reynolds, ff. Tr.10,977, passim andparticularly at 89.

1 particularly at 11, 13, 15, 17, 18 and 23.
,,

:

i
The circumstances relating to two structural weld. :;,

0-13.j

deficiencies, emphasized by AWPP, which were not discovered by the
i

Applicant's Ouality Control inspector, as well as all the other
;

instances cited by AWPP, and the Applicant's evaluations and corrective''

and remedial actions as audited by the NRC Staff, have been fully and
;

The
truthfully described in the Applicant's and Staff's testimony.~

testimony clearly establishes that AWPP's instances, all of which were

taken fmm NRC Staff inspection reports and/or Applicant's own audit
-

reports and responses to the NRC Staff, are isolated, nonprogrannatic,

'

r.
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(,' and, particularly given their source, in general, indicative of the
4

effectiveness of the Limerick QA program. There has been no " breakdown",

of the Limerick QA program for welding. Boyer it al., ff. Tr.10,321,

] passim and particularly at 4. Durr and Reynolds, ff. Tr.10,977, passim
' si

and particularly at 11, 13, 15, 17, 18 and 23.
.

'
.;
.

.

,-c .q D-14. Additional expert views finding that the Applicant's welding
'

quality assurance program was effective were provided by the NRC Staff's '
.

.,

'

j 1983 progrannatic evaluation (1983 "SALP Report"). It states:
:

.

! Observations by the Resident inspector and Construction
- Inspection Team indicated that a strong construction QCI

program was in place. In addition to the E-C's~well staffed
and trained QC organization, the Licensee's QA organization

1 also is staffed by well trained and knowledgeable QA
j engineers. The Resident Inspectors have noticed that the
J Licensee's QA engineers have performed more than the required

inspections and surve1116nces in this area.-

,
'

.)
.

App. Ex. 52, at 12-13; Boyer it, al.. ff. Tr.10.321, at 90.
'.

.

; ,

i

'l 2. AWPP's Post-Hearine Motions
'

i 1,
*

I '.

'j D-15. Subsequent to the close of the record (as well as after the

9 filing of its proposed findings and our May 31, 1984 bench decision on
)

.

themerits).AWPPfiledamotiontoreopentherecordonthiscontention.

.

(June 8,1984),followedbyits"MotiontoWithholdFinalDecisionRe

i AWPPContentionVI-1"(June 11,1984). We agree with the answers of the,

,

',

f

f

.. . . . . . . . .. -.
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Applicant and Staff that there is no basis in support of these motions
*
.

and accordingly deny them.

*

#: 0-16. The subject of AWPP's motion to reopen is a finding in an NRC
.

d Staff inspection report regarding deficiencies in the placement of pipeJ>

a'j support hangers resulting from interferences with other structures.

s Although AWPP cites a May 21, 1984 letter to the Applicant from the NRC'

Staff, this letter is simply a follow-up acknowledging Applicant's

responses to the underlying Staff inspection report findings and notice1

-f of violation issued on January 10, 1984. This is an old matter, arising
.g

:1 from combined NRC Staff IE Report 50-352/83-19 4 50-353/83-07, which'

AWPP previously had included in its list of instances specified in

support of this contention, designated by AWPP as the second of its two,

i items "/|dPP 260A." In our unpublished " Memorandum and Order Ruling on
4

Applicant's Motion to Strike Specific Instances Advanced by AWPP in

Support of Contention VI-1" (April 2, 1984), slip op. at 4-5, we ruled
,

},
that the hanger interferences violation was not related to welding

quality or welding-related quality assurance and that therefore this'

!
alleged instance would be stricken as being irrelevant to the

!
contention. AWPP now simply again brings this instance to our* *

. .

attention, and mentions test welding in the same pleading. No reason to
.
'
'

reconsider our prior ruling is shown or apparent, even if we consider* '

AWPP's very untimely attempt to seek, in effect, reconsideration after
.

the close of the record. We adhere to the previous detemination in our
1

April 2 order.

.
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D-17. AWPP's June 11 " Motion to Withhold Final Decision" cites the

fact that the NRC Staff informed the Applicant in a June 4,1984 letter
' '

that it would be conducting routine verifications, by nondestructive, . - .

; examinations, of construction activities and materials. AWPP asserts,
-

without basis and inconsistently with the routine nature of this facet.

*

of the NRC Staff's ongoing inspection program, that the plans for this
-

, o

'

inspect. ion confirms that there is a basis to doubt the previous
-

:-
inspections of welds. Given the actual routine nature of the situation.

.
-

, .,

there is no reason to defer this decision to await and consider on this'

t

', record the results of the Staff's inspection. This is reason enough to
deny tt.1 motion. In any event, even if the inspections were related to

the contention AWPP's motion does not address, let alone satisfy, the

standards for reopening the record to ahit a late-filed contention, and
'

'

is denied for this reason as well.
.

I

I

e

1

-
.

e

f

4*

4

e

,e .

*

* $

0

|. . . . .

|
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E. Onsite Emeroency Planning
.

1. Summary

.'
.

In this section of the decision we rule on seventeen
,

E-1.*

v ',' contentions or parts of contentions which Limerick Ecology Action (LEA)

-
puts fomard on the Applicant's emergency plan, generally called the

.

onsite plan. El Issues involving the Commonwealth's and local
,

governments' offsite plans are still pending for litigation and will be
The hearings were held

considered in a lat:r partial initial decision.'l

April 23-25, 1984 in Philadelphia. The Commonwealth took part in them

undertheprovisionsin10C.F.R.I2.715(c)fortheparticipationof'

In accord with its rights under Sectioninterested governments.

2.715(c), the Connonwealth also filed proposed finoings, which we have

considered in coming to our decisions.
,

'j *

".: LEA's contentions allege shortcomings or insufficient
|

E-2.
the

development in many areas of the Applicant's onsite planning:~!

't
spectrum of accidents covered by the Plan; the operation centers for

emergency response; the length of time which might pass before offsite
,

authorities were notified of an emergency; the Applicant's capabilities''

j :.

.

The pertinent parts of the Plan are in the record as Applicant'sHowever, for the sake of brevity, our citations to the PlanM/
Exhibit 32.will be of the fom, " Plan, t 6.1.1."'

.

6 .

!

|
;
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.

for predicting and assessing the radiological consequences of an
'

accident; its capabilities for detenntning the location of all onsitej

personnel at the start of an emergency, and for monitoring them for
.

radiation and decnntaminating them if necessary; hospital care for
> .-

onsite personnel who are both injured and contaminated; and the;
.

;

agreements with offsite organizations which would provide onsite *

* '

support, the training of their personnel, and the backups for these
.

] organizatinns. The number and range of the contentions which were dealt ',

) with in the hearings were even greater than the number and range of the
'

1..

} seventeen we rule on here, for LEA withdrew some contentions and parts
e

of others between the hearings and the filing of its Proposed Findings.,

The course of the litigation also brought about enough, changes in the
'

i contentions which remain to cause their texts as admitted to no longer
.;

adequately reflect them. Thus, in our rulings below, we paraphrase the

contentions when setting out what they now allege. Their full texts may
1 be found in a November 14, 1983 compilation by LEA.
1

,

/3
'

;; E-3. At the hearings, the App 1tcant presented a panel of witnesses
, which included some of the AppIfcant's senfor management officfals, the
.

| Appifcant's Ofrector of Emergency Preparedness, and the Senior Health *
i

,; Physicist at Limerick. The Staff's one overa11 general witness was a *

}) Senfor Reactor Safety Engfreer in the Emergency Preparedness Branch,,

;
Division of Emergency Preparedness and Engineering Response. Offfee of!

Inspection and Enforcement. Both LEA and the Comonwealth took part in

cross examination of these witnesses but presented none themselves.

!

4 -
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!
,

E-4. As set forth in our findings of fact on each contention
;

detailed below, we rule in favor of the Applicant on all seventeen .

4

contentions. ExceptonContentionVI!!-12(a),hospitalarrangementsfor'

-
,
,

contaminated injured, our rulings are unanimous, j

,
.

.-,

| s'
i ' .: E-5. With a nus6er of contentions we have found it necessary to go

We arvto the plan's implementing procedures to decide a controversy.
i

"

!aware that by going to the procedures we may appear to have run counter ,
'

to the ruling in Louisiana power and Licht Co. (Weterford Steam Electric j; 4
i

|

!
Station, Unit 3), ALAS-732, 17 M C 1076 (1983), which may appear to say

.

that no implementing procedure is to be subject to scrutiny in a
,

! licensing hearing, Jd,. at 1107. However, we read Waterford less4

i
'

.
;

broadly. It does say that the whole bo$ of implementing procedures
|

*

need not be ready in time for challenge in a hearing, and the casei '

I wisely counsels against getting bogged down in the detail of the
*

| | !

l procedures. ,1(,. We give similar counsel below in our discussion of!
,

! ;
ContentionVI!!6(c),andwebelievewehaveavoidedgettingbeggeddown

! 1
I i However, we do not construe Waterford to rule that we cannotin detail.|

.

|
examine implementing procedures which are -- as were the ones we|

'

i4

consider below -- already available and arguably necessary to determine
-

; e ,

lga

h whether certain plan provisions meet MC planning standards and
'

!
guidelines. Examining such procedures has the adequacy of the g]g3,-

,

| foremost in mind, and thus is in keeping with Waterford's reminder that'

I
.

the proper object of litigation is the adequacy of the plan. ,1g,11 3
I;

'
:

I
*

i
I

i
!
i

!

|
[ |. - . . - - -. - . - - _.
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'; (.

'. our Special Prehearing Conference Order, L8P-84-18,19 NRC , slip op.
,

' at 29 (April 20,1984)..

,

.

i
'i.

E-6. As the reader may note, almost none of our citations to.

.

*j implementing procedures are to the record. This is because only early

] revisions of the pertinent implementing procedures appear in the record. '

.fj in App. Ex. 33, and yet we early on discovered that the latest revisions
'

., j of these procedures, filed by the Applicant after the completion of the'

-t

't hearing on this subject, made moot some of the controversies in this
.|
j proceeding. Thus, we acquimd the habit of mferring to the latest
:
'

revisions, even on matters which have remained unchanged from revision.

to revision. The parties were given an opportunity to set forth, in
,

I writing, any specific objections or other points they wished to make

regarding these revisions.
;

2. LEA Contention VI!!-1: Spectrum of Accidents Envisioned in Plans.
..,

E-7. Contention VI!!-1 as admitted and Contention VI!!-l as arguede

:

in LEA's Proposed Findings are not the same. As admitted, this4

i *
contention had alleged the onsite plan did "not encompass the spectrum3

1 ,

'

of credible accidents for which emergency planning is required." The,
. .. .

narrow factual basis of the contention was that although Section 4.2 of.
,

,

.

the Plan said that the adequacy of the Plan could be demonstrated by,

among other things, noting that the provisions of the Plan encompassed'

.

.j .

. .
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.

.

the radiological consequences of the " postulated accidents," Table 4-1~

showed that the only accidents postulated were design basis accidents.
.

E-8. In reply, the Applicant argued that Table 4-2 of the Plan,
.

which sets out responses to a variety of events, in fact included some*

accidents which were beyond design basis. Boyer ,e,,t, al ff. Tr. 9972 at*

1-2. Both the Applicant and the Staff argued that the provisions of the
.

Plan encompassed the accident-initiating conditions listed in**

NUREG-0654, Rev. 1, in Appendix 1. J,d.,. at 2; Sears, ff. Tr. 9776, at 5.<

s

E-9. On Contention VI!!-1 as admitted, we find for the Applicant.
.

LEA neither proffered witnesses on the issues raised by the contention

nor cross-examined the witnesses of the other parties. Thus, all the

evidence in the record points to the conclusion that the Plan does
'

indeed encompass accidents beyond design basis.
t

|
| E-10. AsarguedinLEA'sProposedFindings(PF),thiscontentionis

much broader than it was as admitted. It alleges that, whether or not-

~ the Plan recognizes initiating conditions which could lead to a severe

core melt accident, the Plan does not adeoustely encompass " severe core*

melt accidents which are likely to result in doses exceeding the PAGs

(Protective Action Guides) and to require protective actions, including

evacuation of the plume exposure pathway targency planning tone." LEA'

ProposedFindingsat2(footnoteomitted)and3n.1. The issue now is
'

.

- . -
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1 '' not the narrow one of whether the Plan in fact covers accidents beyond

design basis, but the broader one of whether it does so adequately. E,

5 '

f,, -

/

'

E-11. The bases of this new version of, Contention VI!i-1 are'

,

! i likewise broader.' As bases, the Proposed Findings on Contention VIII-1
'

proffer not merely a table, as Contention VI!!-1 in its admitted fom- . *
>o

, .

did, but rathe~r "the entire record .. . . established on all other: a
.-

;'|g contentions," and all the findings LEA proposes we make on all the other; . -
,

. . ,
' ~

i contentions. H. at PF 1-2, 5. Thus ' LEA argues, the Applicant cannot
.

.*! carry its burden of proof by 'merely citing a table'if initiating

conditions. "The Plan in its entirety must be examined to detemine
. .

) whether the Plan's operation in fact will encompass the sequence of,

i . . .

events which would occur in a severe accident." H. at PF 7 (footnote
'

omitted)..

;
e

f E-12. It is difficult to view this now.ve'rsion of Content'fon V!!!-1
J as more than a kind of sumery of LIA's other onsite planning

'| contentions. It cites them as bases ated proposes no rg, O of its own.
l,'
t-

2 .

I '!
'

, .

E The Board notes that the NRC does not intend'that emergency plans .

'/ must aim at the impossible in an emergency, namely the prevention of any.

dose which exceeds the relevant PAG, or on the other hand, that PAes are *
,

! acceptable dose levels in situations other than emergencies. A,

j I NUREG-03g6/ EPA 520/1-78-01C at 4 (December 1978). Rather, P W are
i intendedbytheNRCtobesImplylevelsof'radiationdosewhichwhen

predicted or exceeded trigger protective actions desigred to minimize.

the impacts of the actual or threatened doses,'

t

i
'

, .

0

6

. ...

t
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"
It is arguable that given its newness and redundancy we are not obliged

I to rule on it at all.

E-13. However, treating the VI!!-l of the Proposed Findings as both
-

.

.

admitted and distinguishable from a mere sumary of the other onsite

*. contentions, we nonetheless again find for the Applicant. The Findings

, . ' , of LEA we accept on the other contentions are far too few to support so
1

*i broad a claim as that the onsite plan taken as a whole does not
-

.] adequately encompass the spectrum of credible accidents, both design
.

.i

i basis and beyond.

i
:

'

! 3. LEA Content 1on VIII-3: Onsite Monitoring Systems.
:

i

E-14. As admitted, this Contention was quite broad, alleging that

the onsite plan did not identify and establish the onsite monitoring
'

,;
systems called for by Evaluation Criterion H.5 in NUREG-0654, Chap. II.'

These systems cover a variety of phenomena, among them wind speed and"
,

|1 direction, reactor ecolant levels, radioactivity, and fire. The data
;

.:
from these monitoring systems would be used to initiate emergency action

}

levels. In its written testimony, the Applicant listed the sections of".f
the Final Safety Analysis Report (FSAR) in which the monitoring systems'

,f

4

*4 called for by Criterion H.5 are discussed. Boyer J t al., ff. Tr. 9772
-

: at 2-5. The contention now concentrates on the a aquacy of three of

these systems. We find that the first of them is adequate, and that, in'

.

I

w e
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(
the circumstances, the Staff should make the final evaluation of the

. . ),

' '

other two.
'

.
, _~

..
; ,,

E-15. The first of the three systems monitors for certain toxic
u -

j chemicals which could incapacitate control room operators. ' Criterion

H.5 does not explicitly call for a chemical release monitoring system, ',

but the Applicant has installed one nonetheless, and its inclusion seems

-{ necessary given the goals of the Criterion. Thus there can arise an ' '

.?

| issue over its adequacyy. ' LEA claims'that the system does not cover all'

) the chemicals which might present a hazard to control room operators.

[ For the reasons given below, the claim is true, but not significant.
.-

,

E-16. The Applicant's detemination of which chnicals present a
p

hazard to control room operators is set out in i 2.2.3.1.3 of the.FSAR.

The determinat.',,i rests on this definition: "A chemical is considered a

,j potential hazard if it is stored or transported nearby in such

quantities that its concentration at the control. room air intake.

'') following a spill could exceed the toxic incapacitation level." -FSAR at-

-

. . -

! p. 2.2-7. After consultation with Conrail, surveys'of nearby
..

i manufacturers and users of toxic chemicals, and a rodeling of toxic '
'

.

'

plume transport, the Applicant determined that six of 154 chemicals
.

. evaluated fit the definition just quoted. All six are covered by the *

f Applicant's chemical release monitoring system. See FSAR I 2.2.3.1.3. ~

Thus, in testimony LEA does not mention, one of the . ApplicantN,

.- - .

witnesses could say, "we are monitoring for,al1' the chemicais which have
'

.

t

,

-

a,
-

.,

, . * *
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''
,

f

-

the capability of resulting in concentrations in the control room which
-

would incapacitate the operators." Tr.10,207(Boyer).

Of course, it is possible, but extremely improbable, that oneE-17.*

of the chemicals not covered by the monitoring system would be released, ,

saybyatrainderailment,insuchawayastothreatenthecoNtrol
-

{
However, the Applicant has already exceeded the standards ofoj room.

Criterion H.5 in this regard, and LEA has raised no question about the'

adequacy of the consultation, surveys, and modeling which the Applicant
'

.,

used to detemine which chemicals the monitoring system would cover,

Much of the analysis which led to the detemination followed NRCq
'

See FSAR i 2.2.3.1.3. We see no legal
gu'idelines in various documents.

or practical point in requiring that the Applicant's monitoring system
u-

cover more chemicals than the six it now covers.
-

, ,

*

The second 'of the monitoring systems LEA is concerned about
.,

E-18.
.{ Data from two meteorological towers,

C is the meteorological system.

called Met-Towers 1 and 2, are direct inputs in, a system the Applicant
Tr. 10,187-88

would use to predict cumulative population dose.

(Murphy). The dose' prediction would be used in determining what- -

emergency measures to initiate. LEA notes that the Staff has said that

Met-Tower 1 is close enough to the cooling towers for there to be
,
,

''
i

See
distortion of Met-Tower l's readings of wind speed and direction.

NUREG-0991, Safety Evaluation Report related to the operation of

Limerick Generating Station, Units 1 and 2 (SER), August 1983, at p.
4

'

.

m. g.-9--w--9,9-- -+-%-.g i--p- -,yy7+.,,,,-9y-_y-g,-w--g+9-y.-..g ,-.yw9g ymir-.wi-3.,,,w,,.-p.,.- - , . ,_swm-ew-,e+y mir w,wm-- g,,;-gmy-wep--my-g r w-w i+ ve yrwet g w y T-er _Wu
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,' 2-19. The Staff has said that it will include this subject in its
:
A review of emergency preparedness. Jd,. LEA proposes that we " require,

,

~

as part of any order, a Staff report on the evaluation and resolution of
' these concerns prior to any fuel loading or testing." LEA PF 18.
.

. .

"
.

! E-19. We find that any such requirement is unnecessary. First, in .

: ,.

[ 'd the course of its review of emergency preparedness, the Staff will be
{j

,

.-

{ preparing a report which wi'l include evaluation of the impact on -

; ..

'.!
_

emergency planning of the p ssible distortions in the data from
' .j.

.. . Met-Tower 1. SER at p. 2-19, p. 13-17. LEA has offered no evidence
-I.

that that report will be inadequate. We see no gain to safety from
' simply including that report in one of our orders.

I

-i

E-20. Perhaps more important, a glance at the SER passage on'

; Met-Tower 1 reveals that the Staff's concern about its location is'
1

minimal. There the Staff says that meteorological measurements at

1 Met-Tower 1 "will probably be affected by the cooling towers less than

- 1|
:

10% of the time," and probably not at all in a slow wind. Jd.atp.
:

fa) 2-19. Also, the Staff says that the potential for significant

distortions of Met-Tower l's measurements of wind speed and direction is -

.:t.

"small." Jd. Indeed, the Staff concludes that the location of

[; Met-Tower 1 is " satisfactory." Jd,. LEA does not 3. -mte any of these *

.:
'' statements.;

.

1
-

|
'

.

l .

| -

i

. . . - - . - s . **
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The last of the three systems or pieces of equipment LEA isE-21.

concerned about under Contention VIII-3 is the wide-range water level.

:

As
transmitter used to monitor the level of the coolant in the reactor. *

is the case with the other systems and equipment considered in this
.

.

contention, data from the wide-range water level transmitter would be*

used in an emergency to help detemine the appropriate level of
.

'
-

,

i
-

emergency response. Regulatory Guide I.97 calls for the reference leg
4

of the transmitter to be located at the required tap at centerline of")
f.|

the main steam lines, but the Applica,t, excepting to this guidance, has

put the reference leg five feet below the location the Regulatory Guide'

|
prefers. See the FSAR at p. 7.5-27, in App. Ex. 38. Moreover, the

Staff is in the midst of reviewing the whole of Applicant's treatment of;

i'

Regulatory Guide 1.97. See the SER 6 7.5.2.3, and SER, Supp. I at p.
.

LEA would have us therefore conclude that the water -level1-2.'"
~

monitoring system is not yet " established" and so does not confom to-

Criterion H.3, the legal basis for all parts of Contention VIII-3.!
A '

.M .

' .)
, ,]

E-22. We do not so conclude. First, it must be remembered thatF

. Therefore, an
i- Regulatory Guide 1.97 is guidance, not regulation.

,

Applicant need not confom to some particular guideline in the Guide if"'

;

i
it has good reason not to. The Applicant has chosen to place the

]
reference leg of the wide-range water level transmitter below where*

Regulatory Guide 1.97 would have it placed in order to " eliminate long
!

runs of exposed sensing line tubing that contribute to erratic

indication." FSAR at p. 7.5-27, in App. Ex 38. LEA doesn't even'

. . _ - . - _ _ _ _ _ _ . _ _ _
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. _

l. mention this reason, let alone criticize it. Nor-is there in the record,

any indication that the Staff will find the reason inadequate in the
,

course of its review of the Applicant's treatment of Regulatory Guide
.

1.97.
1

OE-23. Thus, we have ruled against LEA on all three parts of.: -

,- Contention VIII-3. In relation to the second and third parts, our
.

. I rulings have been the result largely of LEA's nearly identical -

'
; approaches to the issues of the locations of Met-Tower I and the-

I i wide-range water level transmitter: In both cases LEA has chosen to
'

second a concern the Staff has raised in the SER, but LEA has added

nothing to the record on either issue, either by testimony or
,- cross-examination. The result is that LEA has in effect asked us to be-
! not adjudicators of conflicting claims each backed by a part of the

{ record, but solely reviewers of Staff work. It is not our fonction to.

review Staff work except in the context of adjudication proper.
' i '

Therefore, we leave to the Staff the final detemination of the adequacy

of the locations of Met-Tower 1 and the wide-range water level

' transmitter.
.

-

-
.

l -
,

,
-

I

_ ._ . . -.. --.
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4. LEA Contention VIII-6(a): Mutually Agreeable Bases for

Notification of Organizations with Responsibility for Onsite

Augmentation.'

< ,

.

.,

E-24. Evaluation Criterion E.1 of NUREG-0654, Chap. II, says that-

"Each organization shall establish procedures which describe mutually*

LEA
) ' agreeable bases,for notification of response organizations . . . ."

contends that the onsite plan does not demonstrate that mutually* '

~ i
-; agreeable bases exist for notification of organizations with

' responsibility for onsite augmentation. Arguing more specifically, LEA

I
~ says that each of the three organizations it regards as having

responsibilities for onsite augmentation -- Linfield and Limerick Fire
.,

Companies, and Goodwill Ambulance Corps E (LEA PF 27) -- has offsite

; responsibilities which can conflict with its responsibilities onsite,

and that for there to be the mutually agreeable bases called for in
,

'T

|
Criterion E.1, there should be something in either the Plan or the

letters of agreement with these organizations which "provides a
,

4 resolution . . . of conflicting claims upon these very limited

resources," or which " describes how these resources already connitted
:;

3 offsite would be notified and required to leave offsite duties to travel*

; to the site." LEA PF 31.
4

.

E The Applicant argues that Goodwill cannot be construed to have any
responsibilities for onsite augmentation. Applicant's Reply Findings at

(Footnote Continued)'

;
_

_

$

v--% , , . . , , , . _ _ . - . . , _ . , . . . , . . . . , , _ _ , _ , , _ _ , , ..,_,~_,,,_m._..-._..,_.,.,-_,___,__,,.,,r., , , . . , . , . - - , _ . . , , _ , _ . . . _ - . - , - _ _,
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):
'

E-25. For the reasons set out below, we find that the letters of

agreement between the Applicant'and the three organizations LEA names in
,

this contention conform to Evaluation Criterion E.1 of NUREG-0654 Chap.

II, and that the real issue which LEA raises in this contention -- the

.

adequacy of the resources of these three organizations -- is litigated

._- in other contentions. -

.m

~~l E-26. LEA is confusing two possible agreements, one on the -

'',i ,

allocation of allegedly scarce resources, and the other, more properly

the subject of the cited criterion E.1, on the means of notification of
' the need .for the resources. The contention alleges nothing about how

the three organfrations in question are to be notified of the need for,

their resources, only that the Applicant and the three organizations
I

have not agreed on whether and when onsite needs should take priority

over offsite. Thu,s, the issue the contention raises is whether the

: resources of these organizations are adequate where conflicting needs-
j

; for these resources might arise. This issue is the principal one in
.

j Contentions VIII-11 and VIII-12(b), and thus is redundant here.
:

.~

'

E-27. Evaluation Criterion E.1 seeks not adequacy of numbers but *

rather agreement which is likely to preclude confusion during an, .

.

,

.? (FoctnoteContinued)
: 5. Given the grounds of our decision on this contention, we need not
'

determine whether Goodwill's responsibilities include augmentation of
onsite functions..,

i

:

.

.
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During an
emergency about what constitutes official notification.

emergency, a response organization should not have to wonder whether a
The agreementscall for its resources was made by a responsible party.

with each of three organizations LEA names in this contention appear to
,

. ,

i preclude such confusion. Each of the two fire company letters says that
' the fire company which is the subject of the letter will receive

notification from the " Montgomery County Division of Public Safety,t-

f
Office of Comunications." App. Exs. 44 and 45. According to~

'

unchallenged testimony of one of the Applicant's witnesses, the Office..;

;.

I of Comunications is aware of these agreements. Tr. 10,007-08 (Kankus).
1

The letter of agreement between Goodwill Ambulance Corps and the

Applicant says that Goodwill and the Applicant's Medical Director'have
.

" reviewed arrangements for the Goodwill ambulance Unit to respond to a
i

call for assistance" to the Limerick plant. Plan, Appendix A Item 10.I '

'

I

?

5. LEA Contention VIII-6(c): Notification to Offsite Authorities.
I
;

As did other onsite emergency planning contentions, VIII-6(c)'

E-28.

The contention in itschanged in the course of being litigated.
,

admitted fom is now only a secondary part of the contention in its

Asadmitted,VIII-6(c)isaimedonlyatoneprovision
! litigated fom..

of the onsite plan. Section 6.1.1 provides that notification to.

governmental authorities of an emergency event "shall be within about

fifteen minutes after classifying the event." LEA alleges that this1
'

I provision does not confom to the guidance in NUREG-0654, Appendix 1, atL

i

.

I

y .,....___..,._.,_..__,_.y....,_.,_.m_,._,yg w,, _.,,_,,.,_,,,,....,_,__,,,,..__,...,.,_.._,.,_,.,___.,,__.m..- ,.__.__.,_-__.,..m.._,.__,



(
!

.
- 124 -

*

.

l.

. p.1-3, which LEA interprets.as saying that notification should take
p .

place within fifteen minutes "not from classification, but from the time-

that operators recognize that an emergency event has occurred." LEA PF
i -

37(footnoteomitted).
.

'

.

E-29. 'However, during litigation VIII-6(c) expanded and became. '
,

'

aimed not only at the Plan but also at some of the implementing -

..

.f procedures under it. LEA claims that given the provisions of certain '.

implementing procedures, the time between classification of the
'

emergency event and notification of offsite authorities -- let alone the

time between recognition that the event has occurred and notification --; e

. may " easily" be longer than fifteen minutes. LEA PF 48.
;

?

i E-30. Thus Contention VIII-6(c) now has two parts; they can be
,

! sunnarized thus: First, the plan measures the fifteen minutes to,

L
0; notification from too late a moment. and second, even if it should be
1
j measured from the later moment, notification may well be delayed beyond,

;
'

fifteen minutes. Each of the two parts of the Contention is a' fall-back.

position for the other, but the second part has been foremost in the,
,

; litigation of VIII-6(c). Below, we consider the second part first. '

!

;
-

Happily, the issue it raises has become largely moot because of
| ..

_

. revisions of the implementing procedures, revisions LEA and.
.;

. surprisingly, the Applicant did not inform the Board of. We end our

discussion of VIII-6(c) with an examination of the NUREG-0654 guidance

.

on which LEA relies in claiming that the Plan measures the fifteen

?

, ,, . * * * * =
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. ninutes from too late an event. For a number of reasons we conclude
-

that NUREG-0654 intends that the fifteen minutes be measured from
.. '

classification of the emergency event. Thus, the Plan conforws to the

guidance.' -

'.
.-:

E-31. To support its claim that notification could easily be'
'

$ delayed beyond fifteen minutes after classification, LEA examined in
,

a :s
j some detail EP-103, the implementing procedure which provides guidelines

,i

j for the site response to the Alert level of emergency action. EP-103

lists several tasks to be performed by the Emergency Director, or the
,

0

|

f Interim Emergency Director if the Emergency Director is not available.

I The task of filling out the Alert Notification Message to be sent to
: offsite authorities is the seventh item in the list, after suchi
'

; apparently time-consuming tasks as directing evacuation of the site.
.

: Citing testimony by one of the Applicant's witnesses LEA claims that'

.

just the first listed task alone, verification of the emergency
:

I classification, could well take anywhere from ten minutes to an hour.

I LEA PF 46. LEA could have made similar arguments about what, at the

time of the hearing on this contention, were the current texts of

EP-102, EP-104, and EP-105, the other three documents which provide
,

.

i

,' guidelines on site response at one of the four levels of emergency
i 4 -

action the NRC has established. See NUREG-0654, Appendix 1.

4

E-32. However, in the latest revisions of EP-102 (Unusual Event),
.

EP-103 (Alert), and EP-104 (Site Emergency) -- Revision 3 of each -- the

.;.

1

_ _ _ - _ . , _ _ _ - . . , _ . . - _ _ . _ , _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ . _ . _ _ . . . . . . _ _ , _ . _
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I

notification tasks are listed immediately after verification of the,,

emergency classification, which is still listed first in each of the

three documents. No Revision 3 has been issued yet for EP-105 (General,

.

Emergency), the last of the four implementing procedure documents on

site response at the four emergency action levels, but, given the latest-

.

revisions of the first three documents, there is no reason to think that *

there will not be a revision of EP-105 which will list notification
tasks right after verifichtion. El *

.

i
j E-33. With these latest changes in implementing procedures, the

claim in Contention VIII-6(c) that notification might well come more

than fifteen minutes after classification of an emergency event depends

wholly on whether verification of the classification could take more
)

| than fifteen minutes, for verification is now the only step between -

classification and notification. As we've said, LEA claims that
i
j verification could take up to an hour. LEA PF 46.
l

?

c}

El Even though the Applicant sent these latest revisions to the Board,

.j and the other parties on June 11, ten days before LEA filed its Proposed
' c- Findings and nearly a month before either the Applicant or the Staff

: filed theirs, it appears that no party knew of the changes we have just "

- : described. We might have expected LEA and, in particular, the Applicant
to have noted changes in documents which figured so prominently in their -

.

Proposed Findings. On the other hand, there is illustrated here one of
the difficulties which inheres in trying to cope with implementing

,
,

procedures in litigation, rather than focussing on the plans, as case
law would generally have us do. See Louisiana Power & Light Co.
(Waterford Steam Electric Station 7 nit 3), ALAB-732,17 NRC 1076,1107

- (1983). Taken altogether, the implementing pmcedures are a maze of
(FootnoteContinued)

)
.-
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E-34. The claim is misleading. It is stated generically, without.

mention of the sircle example on which it rests, and rests not at all*

:

-
finnly. The example is a wreck onsite of a train carrying toxic

It could take up to an hour to obtain a m port from Conrail
.

chemicals.

on the contents of damaged cars. Tr.10,101 (Boyer). However, if the
,

chemicals were identified by labels on the cars which carried them, as'
- ,

they usually are, it would take only ten to fifteen minutes for someone-

sent from the Limerick plant to the site of the wreck to learn what the
.

.:
'.

chemicals were. Id. at 10,100 (Boyer). Moreover, under EP-101, Rev.1,i
.,

and EP-102, Rev. 3, the mere fact of a train derailment within the site

boundary is enough to trigger notification of offsite authorities.i

.

Therefore, there is no evidence in the record that verification of a
.

classification could delay notification.-

E-35. Thus, as the relevant implementing procedures now stand,
.

j there is reasonable assurance that notification of offsite authorities
: will occur within fifteen minutes of the classification of an emergency

_ |i

event. E All that remains of Contention VIII-b(c) therefore is the
.

' ..;

(Footnote Continued)details undergoing more or less constant revision in a process which
sometimes can be beyond the reach of even the Applicant's counsel, as

!

apparently it was here.4

E Even if the latest revisions of the implementing procedures had not
made largely moot the issue of the length of time between classification
and notification, we might well have found for the Applicant on this
issue, principally because it would appear that, with the exception of(FootnoteContinued)

i

(
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.

original part of it, the claim that the onsite plan should measure the

(FootnoteContinued)
site evacuation, none of the Emergency Director's tasks which in the.'

- earlier texts of the procedures came before notification would consume
more time than a quick telephone call would; and even " directing" site

'

evacuation requires the Director to perform what is arguably only a
- short series of simple acts. See EP-305, Rev. 1, i 9.1.

. .

The Applicant makes two other arguments about the earlier versions of
'. the procedures, but neither is persuasive. The first is that site

evacuation, which in the earlier versions preceded notification, would-

be initiated and " directed" by the Emergency Director but that *

classification of an event and notification of offsite authorities would.

be perfomed by the Shift Superintendent. Thus, the Applicant argues,
site evacuation would not have to precede notification: The different
personnel assigned these tasks could perfom them simultaneously. Tr.,

10,121-22,10,124-25 (Ullrich). However, this argument is difficult to1

square with the texts of the implementing procedures. EP-103, Rev. 3,
is typical. It assigns all three tasks -- classification, direction of
site evacuation, and notification -- to what it calls the "(Interim)
Emergency Director." The Interim Emergency Director is the Shift

'

Superintendent (Plan i 5.2.1.1); he is to serve until the Emergency
Director, who is the Station Superintendent (Trid. I 5.2.1.2), takes over(id. I 5.2.1.1). Thus, although the Applican s witness says that!

EF 103 assigns the Shift Superintendent and the Emergency Director to
different tasks, it appears that EP-103 actually assigns them at most toa

, different _ times, and therefore that if the Shift Superintendent were to
1 .; stay long enough, or the Emergency Director to come early enough, under''

j EP-103, Rev.1, either officer could well have to perfom all three'

tasks._,

'G
The Applicant's other unpersuasive argument is that notification and2

), site evacuation could be simultaneous because "[t]here is no evidence in
d the record that the effectiveness of Applicant's implementing procedures

. . . is dependent upon the execution of steps within a procedure in any
5 particular order." Applicant's Reply Findings at 7. Such a claim is

,

- implausible a priori, but it is also difficult to square with certain
particulars Tn the procedures. For instance, even a witness for the
Applicant testified that in EP-305, Rev.1, which governs site

,

evacuation, the Emergency Director would have to perform 6 9.1.1.3,.,

notification of Security, before i 9.1.1.7, activation of the alam, so<

that Security would have 1.ime to prepare for evacuation. Tr. 10,102-04
(Ullrich). Indeed, the very revisions which have placed notification
just after verification would indicate that the order in which the tasks, ,

!

(FootnoteContinued).

!

4

e

6
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|.

fifteen minutes not from classification, but from the time onsite'

LEA rests itspersonnel recognize that an emergency event has occurred.

claim on the following sentence from NUREG-0654: "The[fifteenminutes]

is measured from the time at which operators recognize that events have''
'-

.

occurred which make declaration of an emergency class appropriate."
:

3., Appendix 1atp.1-3. The meaning of this sentence is not crystal
;

clear. LEA's reading of it is certainly plausible, but three arguments
,

:

j point to a conclusion that the sentence means that the Applicant should
.,

,

! 1

'i be able to notify offsite authorities within fifteen minutes of
0
i

classification of an emergency event.
,

1
i

E-36. The first two arguments are textual. First, immediately

before the sentence we just quoted from NUREG-0654 comes this one:|
*

- f
! " Prompt notification of offsite authorities is intended to indicate

: *

within fifteen minutes for the unusual event class and sooner4

1

'i (consistent with the need for other emergency actions) for other| ;
1

,.j classes." Id. Here the time to notification is a function of the

$ emergency class and therefore must be measured from classification.
.

:
'

E-37. Second, the fifteen minute requirement is stated less
+

.,

;

"A licensee shall haveambiguously in Appendix E of 10 C.F.R. Part 50:
|

.

(FootnoteContinued)are listed is intended to be the order in which they are to be
perfonned.

.

L
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. the capability to notify responsible agencies within fifteen minutes
$ after declaring an emergency." jd at i IV.D.3. LEA acknowledges that

.

this regulation measures the fifteen minutes from classification, but
- apparently, LEA also wants to treat the regulation in Part 50 and the

z guidance in NUREG-0654 as different recuirements, as if the Applicant
- had to be capable of notification within fifteen minutes of two quite '

1."; different moments. LEA PF at 14 n.1. We do not see how this makes
'

; .- sense. *

n
'}
1

E-38. The third and last argument is practical: Recognition of an;

d
| emergency event and classification of it for the purposes of site
4

; response are, in relation to notification, barely separable; thus

; measuring the fifteen minutes from classification could not cause

i
. significant delay. Apparently, LEA imagines that plant personnel will
I

first recognize that something has gone wrong and then may have to spend

some time detennining how serieus it is before they put it in an-

- emergency level classification: LEA claims that classification may be

} delayed "for as long as twenty minutes beyond event recognition under

{ some circumstances, h, a transient plus failure of the core shutdown

.
system, in which the symptoms of the event will be the initiation of the '

i liquid control system, but the failure of the core to become subcritical

,
[ sic]." LEA PF 38, citing Tr. 10,085-86 (Boyer). *

i .[
.

E-39. While one witness of the Applicant did say that it could take-

.

| " twenty minutes say" after the initiation of the liquid control system

'

.

. .. . . . . . . . . . - ~~--'- -- ~

_ _ _ - _ .. _ ._._ __ _ _ ___ __._ __ _ _ . _ . _ _ _ _ - ._, _ _ _ _ _. .
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to determine whether the reactor was becoming suberitical (id.), another.

witness of the Applicant pointed out that under EP-101, Rev.1, at 15,*

. .

even while the operator was initiating the liquid control system an

Alert level of emergency response would probably be declared because of
-

the failure to automatically scram, combined with a failure of a scram

to bring the reactor subcritical. Tr. 10,087-88 (Kankus). Notification'
,

of offsite authorities would follow declaration of the Alert level, not-

f
the detemination of whe'ther the liquid control system had brought the

i reactor suberitical. Tr. 10,088 (Kankus); see also EP-101, Rev. 3.
.

! Similarly, as we've noted before, in the case of a train derailment

onsite, notification of offsite authorities would follow recognition of

the derailment, not detemination of whether toxic chemicals were

; released in the accident.

E-40. Thus, no period of uncertainty about how threatening an
,

: initial event was would delay notification, for while reclassification
.

!

might come more than fifteen minutes after an initial event,'

notification would not, since even the initial event would fall within a
Weclassification which required notification to offsite authorities.:

.

note also that as the implementing procedures now stand,*

reclassification would bring about renotification well within fifteen#

4

minutes.

E-41. In conclusion, we find that NR(, mgulations and guidance

require that notification of offsite authorities follow within fifteen
,

* % e ,



.- - . . . - . ._. . . .. . .

- 132
,

)
.

minutes of classification of an emergency event, and that as the,

implementing procedures now stand, there is reasonable assurance that

this time constraint would be met in an emergency.;

.
.

.

.

6. LEA Contention VIII-8(b): Adequacy of Emergency Facilities,+

;4
Equipment, and Supplies.-

',

:'',

! E-42. In this contention, as in VIII-3, LEA focuses on areas still *

, | under review by the NRC Staff. Here, unlike in VIII-3, the Staff has
''

. .

not identified a possible shortcoming in the Applicant's work, but at:
:-

'

the time of the hearing on onsite planning, the Staff's review was still'.

| | far from complete.
i

,

< s

j E-43. At the time of the hearing, in April 1984, the Applicant was.

-i still in the process of establishing three emergency facilities called,

!
; for by NRC guidelines in various documents: the Emergency Operations

:. f Facility (EOF), the Technical Support Center (TSC), and the Operations,

"
; Support Center (OSC). The Staff's witness estimated that the three.J

-.i facilities were about 75 percent comph te (Tr.10,062 ~ rs)), and that

the Staff's review of the facilities W .id not be availaufe for about ',

l

j another three months (Tr. 10,273 (Sears)).

*
, ,

'

E-44 In view of the importance of these three facilities, and the

work which at the time of the hearing remained to be done on them LEA
l

j. asks that before we make findings on the three facilities, the Staff
|

i

! -

!

.. ... .. _ _ . .

,
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make its review of them available to the Board and the parties and the

parties be given opportunity after the review becones available to
LEA PF

,

propose additional findings on the adequacy of the facilities.

54.

.

-

Having balanced certain considerations, we have decided to
,,

.
E-45.'

'

On the one hand, it is
close the record on these facilities now.-

crucial that these facilities be adequate to the uses which would be

Moreover, determining their adequacymade of them in an emergency.-

a

would appear to require some judgment, considerably more than
3

determining the adequacy of, say, the location of Met-Tower 1 or a
|

.

wide-range water level transmitter. See our discussion of Contentioni

Thus an outside observer such as an intervenor could be bothi VIII-3.

'|
interested in the outcome of the Staff's review and in'a position to

reasonably and fruitfully disagree with the Staff's review.
. '. .:i

-

.4
On the other hand, the review work which the Staff had yet to.1

E-46.
-} do at the time of the hearing was hardly novel, nor have such facilities
'|

been the objects of great controversy in proceedings on other plants.
.

Limerick is not the first plant to use the instrumentation and equipment
,

| ,' which will be in the three facilities. Tr.10,065 (Sears). Moreover, ,

the criteria for judging the facilities -- NUREGs 0696 and 0818 -- arei

well-known and not particularly controversial -- and not at all
,

controversial in this proceeding.
.

I
_

.

e -

..--___y . _ _ _ _ __ _ _ _ _ _ _ . - _
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.

E-47. But last and perhaps decisive, litigation on emergency

planning is first and foremost concerned with the plans; yet, even

though a certain amount of information about these three facilities is.

available in il 7.1.2., 7.1.3, and 7.1.4 of the onsite Plan', LEA has
4

' raised no issue based on any of this infonnation. Even now, LEA raises

j no specific concern that any of these facilities will not meet a '

,, particular requirement.
,

! .

E-48. On balance, we find that LEA has not shown any justification

I for keeping the record open.
'

:

..j.

:

j 7. LEA Contention VIII-10(a): Delineation of Au'thority in Certaini

., .

j Letters of Agreement.
I i -

: -1

9; E-49. LEA contends here that the Applicant's agreements with loca1
~

1

'

agencies do not confonn to Evaluation Criterion 8.9 of NUREG-0654, Chap.
' > ' II, because they do not delineate the authorities, responsibilities, and

.):-.

| _ limits on the actions of the agencies, but merely briefly describe the
i

general nature of the service to be provided. Though stated quite' *

,

broadly, the contention deals only with the Applicant's agreements with '

! the Linfield and Limerick fire companies and the Goodwill Ambulance
*

i J Unit.

,

| E-50. The issue LEA raises about the agreements with the fire

; companies is that although the letters do say that the fire companies
i

!,

,

-4 - --,.----.,-w--,, ..,...~,,..,v-.--,.,,-,..m ._ ,,,--,.me . _ . - re-,--_,. ,,--y-.....-_ ~. -w---w--------
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will be "under the direction and control of Philadelphia Electric Co."
,

(App. Exs. 44 and 45), the letters do not reflect, but should, what LEA

thinks is the more complicated division of authority which the Applicant^

actually has in mind: The fire companies would not have authority to

decide how to fight an onsite fire, but would to decide what equipment

f 'to bring, though not to decide where to place it; they would also have
.

| decide. authority to decide which of their personnel to bring, but not to|-
|

|
how long they would fight a given fire. LEAPF58(citingTr. 9968-69i ..^*

1

.' (Kankus)). LEA clairis that unless such divisions of authority are
..

': delineated in the agreements, there is likely to be conflict and,

' ;

confusion when the Applicant's fire-fighting personnel, who have had
E

only a two-day course in fire-fighting, try to assert authority over

f experienced municipal fire fighters. LEA PF 59.

d

E-51. We find that the agreements are :dequate as they stand. All

j the divisions of authority which LEA elicited in cross-examination from
1

'] one of the Applicant's witnesses, and which LEA apparently thinks are

too confusingly arranged to be left out of the agreements, follow

directly from the single principle laid down by the same witness:
,

"Again, before they [the fire companies) come to the site, they have --

the decision is theirs to determine what they will bring. Once they're'

.. - on the site they're under the direction of our fire-fighting personnel."

Tr. 9969 (Kankus). And this principle is only a paraphrase of the one

already stated in the letters of agreement, that while on the site the |

fire companies will be under the direction and contro.1 of Philadelphia

>

-

.

eun-e,e-+=*-. .- . . _ _ _



..- . - -.--. - - - - . - .__ --

- 136 -

- Electric. There is no need for the letters to spell out the direct,

; consequences of so simple a principle.

E-52.
,

There is no mason either to think that the fire companies,

! ' . - will resist the application of the principle. They have, after all,
i

j J agreed to it, and it mPkes good sense, for, of all the fire-fighting
.

( [j pemonnel, only the Applicant's will be well-infomed about the layout
i

-

! f of the plant, the location of electrical equipment that may be feeding

| f the fire, ventilation systems, and the like. Tr. 10.012-13 (Ullrich).
t :'j'

|
*

Moreover, personnel named by the fire companies will be trained by the
' .; Applicant (App. Exs. 44 and 45) and so will be accustomed to the
i :

; division of responsibility the principle entails.
I
i

d, ''i E-53. Last, we note that the Applicant's fire-fighting personnel.

i
.,

have something more than just a superficial two days of training in,

:
8 fire-fighting. Unrefuted testimony has it that the two days will be'!, .

'

] " intensive." Tr.9970(Kankus). The course is well-established, being

' . - given by the Applicant's fire school, which has been in service for a

: number of years. J,d.; Tr. 9971 (Reid, Boyer). Finally, there will bed

9-

annual retraining. Tr.10,008-09 (Ullrich).
.

*

E-54. There is even less reason to make a finding that the

Applicant's agmement with Goodwill Ambulance is inadequate. One of the

Applicant's witnesses testified that the only authority the Applicant

would exercise over Goodwill's personnel would be that exercised by an

I
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.

escort who would keep them away from areas where they were not needed

and would lead them to where they were needed. Tr. 9967-68 (Kankus).

Such " authority" is more aptly called " help," and is so self-evidently

what Goodwill personnel would need in an environment with which they

were not familiar that it need not be spelled out.
.

.

'

8. LEA Contention VIII-11: Offsite Augmentation of Onsite
,

.

*'
- Fire-Fighting Capabilities,

i
*

'
. j'

i j E-55. LEA once again contends that the agreements between the

Applicant and Linfield and Limerick Fire Companies for augmentation of
See

| |
the Applicant's own fire-fighting capabilities are not adequate.

also our discussions of LEA Contentions VIII-6(a) and VIII-10(a). Here:

the difficulty LEA sees is that there is a chance that the two fire
,

companies would have offsite duties that would keep them from performing .

j their onsite duties. Under the offsite emergency plan for the Limerick

plant, both fire companies are assigned to do route-alerting if'

notification to the public should be required while the siren system is
.

inoperable. Tr.9982(Kankus). LEA admits that the probability of

there being both a general emergency and a failure of the siren system*

' "may be relatively low." LEA PF 63. Nonetheless, asserting the.'
principle that the adequacy of emergency plans is to be measured "in

light of the circumstances of accidents which may require evacuation of-

the plume exposure EPZ" (LEA PF, at 27 n.1), LEA claims that the

.

.e ., e...
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i

'$ )
Applicant should make some further arrangements, ones which will secure.

l offsite augmentation even when route-alerting is necessary,4

i

'

E-56. The Applicant and the Staff emphasize that the plant is

" basically self-sufficient in fire-fighting capabilities." See App. PF '

U 40-41, and Staff PF 24. The Applicant goes so far as to claim that its *

,

.! fire detection and suppression capabilities, together with the

J. configuration and safety systems of the plant, are enough to suppress *

1

3 any credible fire at the plant, or to assure that if the fire could not
J '

be suppressed the damage would be limited enough to permit the plant to
~

j be safely shut down. Boyer e,t, al., ff. Tr. 9772, at 12. Both the
i
j . Applicant and the Staff also claim that in the 86 times the Linfield

i .i

| fire company was called out last year, it was unavailable only once. }'
J,d. at 13; Staff PF 24.

,

:

E-57. These arguments are not very persuasive. ,The Applicant is

') not so self-sufficient in fire fighting that there has not been the need:.
,. .

j to arrive at an agreement with a second fire company. Momover, it may

.l be that the Linfield company was unavailable only once in 86 times to
i i
'

j fight an offsite fire, but that is not quite relevant, for the question *

j here is not how often a fire company might be called on to fight two '
.

offsite fires at once, but whether it might be called on to fight an *

| onsite fire and do route-alerting at the same time.

|
-

- .

1

+
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.

E-58. Nonetheless, we find that it is unnecessary for the Applicant

to make further arrangements for augmentation of its firefighting

capabilities. The principle that emergency plans mLst be judged with
.

evacuation in mind is a good one. But probabilities must be kept in
.

mind. It is prudent to assume, given the emergency planning
.

regulations, that offsite evacuation could be required while there is a

fire at,the Limerick site. However, the further possibility that the:
,

* ' .. fire companies could be called on to fight a fire at the plant and do

route-alerting at the same time is just too remote. Not only is it-

improbable, as LEA admits, that the siren system would fail 'in a general
-

emergency, it is also improbable that during the same_ emergency there -

would be a fire which exceeded the Applicant's considerable*

t

fire-fighting capabilities, the " basic self-sufficiency" of which LEA
,

chooses not to question. The Applicant's planning for augmentation of

its fire-fighting capabilities already goes beyond what prudence would

suggest as a minimum. We will not require that it go still further,
.

9. LEA Contention VIII-12(a): Emergency Hospital Care for the
f

Contaminated In.fured..

6-

.

s a. Unanimous Board Findings
-

! .

,

E-59. LEA here contends that there is not yet reasonable assurance

that adequate measures would be taken in a radiological emergency to
* *j .

I e

:

--
.

,
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,

care for onsite personnel who suffer both traumatic injury and

contamination. Such persons are called "centaminated injured."

Southern California Edison Co. (San Onofre Nuclear Generating Station,

Units 2and3),CLI-83-10,17NRC528,535(1983).*

,

.

.

E-60. Planning Standard (b)(12) in 10 C.F.R. I 50.47 requires that -

-.

" arrangements are made for medical services for contaminated injured
'

individuals." The first Evaluation Criterion under this Standard, a
a

Criterion L.1 of NUREG-0654 Chap. II, would require that "each
')'

j orger.ization shall arrange for local and backup hospital services having'

.

the capability for evaluation of radiation exposure and uptake,

including assurance that persons providing these services are adequately
;

.

| prepared to handle contaminated individuals."
,

:
; ..

I E-61. Standard (b)(12) and the evaluation criteria which elaborate
!

j {
on (b)(12) aim principally to secure adequate planning for emergency

s

i treatment of traumatic injury, not of severe Psdiation exposure. Only
.:-

[' in extreme cases does such exposure require insnediate treatment. San
j
!

Onofre, 17 NRC at 535-36. Standard (b)(12) and the criteria under it'

-

| are concerned with radiation exposure principally because medical .

personnel treating traumat'ic injury sustained in a radiological

emergency may well have to reckon with contamination as an obstac,le to *

! adequate treatment of the traumatic injury.
?

-

~

.

i

'
s

>

*. ,

.
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E-62. The Applicant has made arrangements for the treatment of
-

contaninated injured with two hospitals. Under these arrangements,

f
Pottstown Memorial Medical Center (PmC) would be the main receiving

point for onsite personnel who are contaminated injured. See App.
.

.

Through an agreement with the Radiation Management CorporationEx. 42.

(RMC), which is the Applicant's contractor, the hospital of the

University of Pennsylvania (HUP) in Ph'iladelphia would receive

* : contaminated injured when it could provide specialized personnel and
!

i equipment PMMC could not. See App. Ex. 43. HUP would also assist with

! the treatment of persons suffering severe radiation exposure with no
'

traumatic injury, J_d.;Tr.9804-05(Linnemann);andApp.Ex.40.

;

E-63. However, PM C is less than two miles from the Limerick plant
,

(Tr. 9831 (Linnemann)), and HUP is a forty-five minute drive from the.

plant (Tr.9844(Linnemann)). LEA wants us to rule that the Applicant
..

should also make arrangements for care of the contaminated injured with
'

a hospital less vulnerable to evacuation than Pottstown is, but also

; closer than HUP is, ard thus more accessible for the treatment of
,

! traumatic injury. LEA PF 103. The majority rules against LEA on this
>

issue. As noted in Judge Brenner's dissent, he would find for LEA on
.

'''

thispartofContentionVIII-12(a).
4

~

.
.

, e

E-64. LEA also wants us to rule that the implementation of the

Applicant's arrangements with PMC is in its " utter infancy" and

therefore that there is not yet reasonable assurance that in a
e

.

.

G

,* .
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|
- I-

radiological emergency PMC would be able to give adequate care to the.
,

,

contaminated injured. LEA PF 102. Ws do not so ' rule.~ We discuss the

; implementation of the Applicant's arrangements with PMC first.
.

v-

E-65. As of late April 1984, the time of the evidentiary hearing on*

.,

onsite emergency planning, and three months before the scheduled'
. .

; ,,; emergency preparedness exercises, PMC personnel were neither' trained
. . ,

nor equipped to perform their roles under the agmeman't between PMC and: .

*

the Applicant. Tr. 9813-14, 9818 (Linnemann). Thus, LEA speaks of the

,i " infancy" of the implementation of that arrangement. However, on the
,

! record before us, it would appear that three months would be ample time

for training and equipping PMC personnel, given the training and

equipment required and the experience of the trainer.
; -

i

E-66. As to training, PMC personnel will not be wholly unfamiliar
'

with the plans for treating contaminated injured, for those plans are an
|
; elaboration of plc9s alree @ in effect at P M C for the treatment of
i'

j '; traumatic injury. Trauma is the first concern of tmatment of the
: I

contaminated injured. PMC's current disaster plan is adequate for'

j trauma and requires only an addition dealfrg with contamination. ,

|

| Tr.9813-14(Linnemann). The addition will cover such important, but
,

:

( not especially complicated, matters as selecting a radiation emergency .

|
ama, limiting contamination to that area, and seeking consultation and

j dose evaluation. Tr.9814-15(Linnemann). Training in accond with the

:

i

i
<

-

. .
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,

,

addition is a matter of days only. Although specialized treatment

procedures for contaminated injury victims have not been finalized.

Dr. Linnemann stated that RMC, PEco, and Pottstown Hospital are

compiling these procedures which, along with training, will be completed

by mid-July. Tr.9812-13(Linnemann). The training documents to be

used at Fottstown will be similar to those used at HUP and otherI *~

hospitals across the country. Tr.9828-29,9932(Linnemann). The

training for Pottstown Hospital employees shall include instruction in':

the biological effects of ionizing radiation, classification of acute
, .

radiation injuries, and in the initial and emergency room treatment of*

;

radiation injuries. Tr.9830(Linnemann). It is expected to consist of<

,

three sessions lasting two days each, three drills, and a field
*

,

exercise, the drills and exercises to be evaluated by FEMA and the NRC.
.

,

Tr. 9903, 9954 (Linnemann). The Pottstown Memorial Hospital will

receive training on a semiannual basis. Tr.9828(Linnemann). Finally,

the trainer, RMC, is experienced, maintaining, as it does, similar
1

programs for a number of nuclear power plants. See 8 oyer et al., ff.'

!
1

|
Tr. 9972, at 9-10; see also Tr. 9915 (Linnemann).

E-67. As to equipment, again on the record it appears that, with'

*

.

one exception, nothing is required which is especially difficult to-

acquire: padiation ir.strumentation, bath arrangements which pemit'

collection of contaminated water, decontamination supplies such as soaps

known to be effective in removing radiation from the skin, and

containers for taking samples to detemine a patient's dose.

'

.

se t
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Tr. 9616-18 (Linnemann). One piece of radiation instrumentation is both

,; expensive and difficult to maintain: a whole-body counter, which is
. -

-j _ used to detemine the dose a patient has received internally. Hbwever,
"

! RMC maintains a whole-body coun'ter in a mobile unit in the Phil5delphia
'

5.| area. Therefore, there is no need for PMC to acquire such a counter as
:n

, ] a prerequisite to implementation of the Applicant's arrangements with
'

.

| - ,

| 2 PmC. As for the other equipment listed above, the Applicant has agreed.
. :c.

'7 - to supply whatever is necessary and not already in PMC's possession.
,

. -

a
Tr. 9818-21 (Boyer). >

1

-i.
1! E-68. In conclusion, we see no obstacle to the timely completion of

,

, ! the training and equipping of PMC personnel. LEA's soie argument in '

'
| ; i \

'

' - this part of Contention 12(a) appears to be that=the three~ months

-! between the hearings and the preparedness exercises would not be time
:

i- 1 enough for the training and equipping we've just described. However,

?8 LEA said nothing to counter the indications in the record that-three;
.

months would be'enough. Therefore, we find that there is reasonable |.,

assurance that PmC will be trained and equipped to give adequate care

to the contaminated injured in a radiological emergency.: Of course, any ]

1 particular deficiencies which may be disclosed by the emergency planning ,
* j,

| 1 exercises will have to be corrected under the auspices of FEMA and the
- , ,

NRC Staff. +

.

E-69. LEA's principal concern is about the locations of the
~

hospitals with which.the Applicant has made arrangements. PmC. being,
,

.

. , . . * * * *
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less than two miles from the plant, appears to be potentially vulnerable

to having to be evacuated in a general emergency, while HUP, being 45

minutes away, might appear, in LEA's view, to be too far away to be
.

adequate backup for treatment of traumatic injury if PfMC had to be

evacuated. E LEA is contending that HUP should not be the sole backup

". s for PfMC, not that either PPMC or HUP should not be among the hospitals
! ~.

assigned responsibility for the contaminated injured. The Applicant andi

*I the NRC Staff both agree that since traumatic injury is much more likely

~ than evacuation, prudence requires that the hospital assigned the
~

See
.j treatment of traumatic injury be reasonably close to the plant.

Tr. 9929-30 (Sears) and Tr. 9906 (Linnemann). Contamination is really

the secondary part of the whole problem. It is the patient's life that ,

is important. Tr.9844-45(Linnemann). LEA appears to acknowledge this
,

counsel of prudence. See LEA PF 90. We agree.
|

E-70. Borrowing a phrase from the Staff, the Applicant argues that

the probability of a hospital having to evacuate during a radiological
,

emergency is "vanishingly small." SeeTr.9941(Linnemann)andTr.9930

(Sears). The Applicant's chief witness on this contention, one of the
,

officers of RMC and a medical doctor as well as an Associate Professor**

at the University of Pennsylvania's School of Medicine, says,:.,

! 4

.

E We do not assume availability of helicopter med-evac transport for
this purpose, given the testimony on such availability which the Board
relies on in its findings on Contention VIII-12(b).*

_
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i-

! ' l- " Evacuating a hospital is a pretty serious matter, or an immediate

life-threatening situation, and I don't see a release from a nuclear

power plant that would be life-threatening." Tr. 9941 (Linnemann).

L

E-71. The Applicant further argues that even if PfMC had to
|

evacuate, adequate backup would exist. If time permitted, the .-

contaminated injured could be taken to HUP (Tr. 9906-07-(Linnemann)),; ,,

| and if the injury required earlier treatment than HUP could provide, the .
,

f patient could be taken to one of the several hospitals which are nearer-

. !
'

,j_ the plant than HUP is. Tr. 9912-14 (Linnemann); See also Tr. 9906-11
,

'
~

(Linnemann).. Neither the Applicant nor RMC have made arrangements with~

| any of these other hospitals to receive contaminated injured from the

i plant, but the Applicant argues that, even so, none of these hospitals -

j- would refuse to accept a contaminated injured patient, for all of them
! i

are accredited by the principal national accrediting organization, the_
,

; Joint Comittee on Hospital Accreditation (JCHA). The JCHA requires

! that each accredited hospital have some plans for treating contaminated

" J injured patients. Tr. 9912-14 (Linnemann).,

b. Majority Findings by Judges Cole and Morris ,

I

! E-72. While the Connission's decision in San Onofre is directed .

.

primarily to consideration of offsite emergency response plans,

important guidance is given that is relevant here. In discussion of

Section 50.47(b)(12), the Connission teaches that:

1

,

-

-<v- n--- - = ---r-- - svn,-e--,---w, ,
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The emphasis is on prudent risk reduction measures. The
regulation does not require dedication of resources to handle~

every possible accident that can be imagined. The concept of'

the regulation is that there should be core planning with
sufficient planning flexibility to develop a reasonable ad hoc
response to those very serious low probability accidents lihTcE

-

could affect the general public. (Emphasisinoriginal.)
CLI-83-10,17 NRC 528, 533 (1983).

p

; The Connission explicitly noted that NUREG-0396, " Planning Basis for the

Development of State and Local Government Radiological Emergency'

,

o1
Response Plans in Support of Light Water Nuclear Power Plants," and"

;
- i

}
NUREG-0654 were considered in its examination of this regulation. Also,

I the Connission noted the conclusion of the Appeal Board that "relatively

.
few people [one to 25] are expected to be both contaminated and*

traumatically injured in a nuclear accident." Jd.at532. See'

,

I ALAB-680,16NRC127,137(1982). See also, Tr. 9806 (Linnemann).

E-73. Regarding the availability of other hospitals in the highly
:

unlikely event that Pottstown Memorial is evacuated, the County

I Radiological Emergency Response Plans (RERPs) show that there are twenty

I hospitals in the three county risk areas listed with radiation
i

exposure / contamination treatment capability (Montgomery County-12, Berks;
-| County-3,ChesterCounty-5). While the Board has no detailed knowledge

.

of the specific abilities and training of the emergency medical service
..

personnel at these potential alternative receiving hospitals, who might
;

handle " contaminated injured," it is not unreasonable to assume that*

they are adequately prepared. Also, when a contaminated injured

f . ,

i

. .
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individual is transported, a health physicist would accompany him and,

.

pmvide assistance in controlling any radiological hazard both during
- transport and at the receiving facility. Tr.9842-43(Boyer). In the,

event of a large number of casualties, it is not unreasonable to assume

i that other hospitals and trained personnel, including particularly

,. University of Pennsylvania and RMC specialists, will pmvide dimet *

assistance. It may also be reasonably assumed that'in the event of aj
4

,{ hospital evacuation, trained personnel and some equipment would travel *

q
~

.
to the receiving hospital and provide assistance.

.

.8
'

E-74. While the Board majority agrees that it would be prudent to
,

i make more fomal arrangements with a third hospital, one less vulnerable.

!,

] to evacuation than Pottstown Memorial, and more accessible (closer) than

i the University of Pennsylvania, we decline to require such an
!

arrangement. It is our view that the probability of Pottstown Memorial.

l
,

.I being unavailable is remote, that there are nineteen other hospitals in

. the three county area with claimed capability for handling " contaminated
i i,-j

injured" on an ad hoc basis in an emergency and the Pottstown Memorial

j Staff, RMC and University of Pennsylvania specialists can provide
d

.| assistance tc each other and other participating entities during an *

,

emergency. We also note that for the most severe emergency action level
-

(a General Emergency), evacuation is not automatically reconnended; *

sheltering is the first option and may be the preferred action.

NUREG-0654, Appendix 1, at 1-16. These considerations militate against

i
L

. . _ , , . _ _ _ _ _ _ __. . .
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,

imposing any additional requirements. Applicant has met the

requirements of Planning Standard (b) (12) in 10 C.F.R. I 50.47.'

.

c. Partial Dissent of Judge Brenner

: r

E-75. I respectfully disagree with sy colleagues that there is no"

,,

need for the emergency plans to include arrangements for the treatment
,

of contaminated injured persons at a back-up hospital to Pottstown*
- :,

Memorial which is closer than the Hospital of the University of
,

f Pennsylvania (HUP), in the event Pottstown Memorial has to be evacuated
!

' !
I due to an accident at the Limerick facility. As noted above. Pottstown

Memorial is located within the plume exposure EPZ less than two miles

from the Limerick nuclear plant.
.

,

I

E-76. I readily grant that evacuation of Pottstown Memorial is

improbable, perhaps even less probable than the evacuation of the area!

around it, for, as the Applicant's witness says, evacuation of a
| ,

'
' hospitt.1 is a serious matter. Tr.9941(Linnemann). Nonetheless, the'

possibility, remote though it is, of life-threatening releases from
.

nuclear power plants is assumed by the NRC's regulations and guidance on'*

emergency planning. Thus, the regulations and guidance envision the
.

possibility of evacuation of an area up to about ten miles in radius.'

Planning for medical care for even a small number of contaminated
'

|
' injured persons up to about 25 (per San Onofre, supra, ALAB-680,16 NRC

.

t

9
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: - at137andCLI-83-10,17NRCat532)shouldbeconsistentwiththis

possibility."
-

E-77. Thus, the main issue under this contention becomes whether,,

!

j there are adequate arrangements for the care of the contaminated injured

.- ) in a radiological emergency which requires the evacuation of Pottstown *

,] Memorial. I think there are not. As the Applicant itself says HUP can
,

,:j
*~ provide backup for Pottstown Memorial only when the trauma victim can

,

a
f. I withstand the delay caused by going to HUP. See Tr. 9906-07
-

$.S; (Linnemann). E Moreover, although JCHA accreditation may guarantee'

*

w:
that any of the hospitals between HUP and Pottstown Memorial would

; ,,

:1'

.i accept contaminated injured victims, there is no reasonable assurance,
;

J, due to the total absence of planning, that any of those hospitals is
i 1

; well-prepared to treat such victims, especially if there were to be more
3

than one or two victims. If JCHA accreditation were sufficient to
4

.[ guarantee adequata care for the contaminated injured, there would be noI

n.
,

1 .?- need to provide Pottstown Memorial with special training and equipment.,

,.j,

'|.},

I_l. E-78. Even the Applicant's chief witness, whom I found to be
,

.j knowledgeable and forthright, agrees that it would be prudent to have at' *

*~: least skeletal arrangements with a hospital between PfelC and HUP.
'

.

.a

E As noted above, and discussed under LEA Contention VIII-12(b),
- helicopter availability cannot be relied upon for med-evac purposes

i

| given the arrangements made by the Applicant.
I

i<

'

,

*
8 e

, .
..

.,--,,.---,,,,.-..-a.-,.,_-an- ,
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Tr. 9914-15 (Linnemann). Even this has not been done. Moreover, ! , ,

,

think that prudence suggests more than merely skeletal arrangements with

a third hospital. I therefore conclude that the Applicant should assure<

that there is an emergency back-up to Pottstown Memorial in addition to,'

but closer than the large resources available at HUP. I note tnat my"

.

.

view is consistent with the uncontradicted testimony of the ApplicantW
4

I and Staff, and the views of all parties, that it is prudent and properf.,.

' 9, medical practice that a hospital being relied upon for treatment of
,

q4

: 1 traumatic injury, contaminated or not, be reasonably close (accessible)
.}

to the plant. See Finding E-69, above.:
1

.

E-79. Accordingly, I would have requi md, as a condition for the
,

; full power operation of Limerick, that the Applicant make_ arrangements

with an additional hospital in the Limerick area, similar to the ones it

: has made with Pottstown Memorial for the care of the contaminated

1 injured, g, similar arrangements for training, equipment, and .

it
'

'j NRC/ FEMA-reviewed drills and exercises. Other than the obvious, namely

i that the third hospital should be less vulnerable to evacuation, and ,

significantly more accessele than HUP, I can set out no simple rule for
_

J choosing this third hospital. It is not even requimd that the third

;, hospital be outside the plume EPZ. Much depends on what hospitals the

Applicant has to choose from, how accessible each is, and no doubt other

factors which, on the record before us, I am in no position at this time '

to judge. As the majority notes, there are many candidate hospitals'
'

! from which the Applicant could easily choose a satisfactory one with

t

|

-- ..- - _ _ - . . _ . . . _ . - . _ _ _ - _ - - _ _ _ - .
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,

which to engage in such planning. I would have further directed the
# parties to discuss such arrangements after they wem proposed, and
' advise the Board whether any important material issues remained in

' , , dispute. There would be no reason to require such further arrangements

I

; prior to issuance of a low power operating license, since the concern

over emergencies which may cause offsite consequences and necessitate *

i -] evacuation does not arise for power levels up to five percent. See

I 10 C.F.R. I 50.47(d). *'
.

'

~. C
j -

"l E-80. In conclusion, I note that I believe it appropriate for
'

-

a
' * decision-makers to put themselves in the place of one of the potentially

affected persons -- in this instance a contaminated injured worker at

[ the Limerick Generating Station -- when deciding whether proper and

requimd emergency planning is being accomplished. In this instance, I

believe proper and required emergency planning is not being
,

| ,
accomplished, but readily could be by a utility presumably concerned for

M its nuclear power plant employees.
,

.

!

; 10. LEA Contention VIII-12(b): Adequacy of Transportation for the

Contaminated Injured. *

i

"E-81. This is yet another contention on the adequacy of the

Applicant's arrangements with Goodwill Ambulance Unit. See our-

! discussionsofContentionsVIII-6(a)andVIII-10(a). Evaluation

Criterion L.4 of NUREG-0654, Chap. II says, "Eacfi organization shall
,

.

6 e
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arrange for transporting victims of radiological accidents to medical

support facilities." LEA contends that the Applicant's arrangements

with Goodwill Ambulance do not assure adequate transportation from the

plant site for those who are both traumatically injured and;

contaminated, and that the Applicant has not arranged for any adequate*

,

backup for Goodwill. We find that the arrangements with Goodwill are*

adequate for possible onsite needs, but that the possibility of

competing offsite uses for the ambulances will have to be considered*

during the review of the offsite plans.

'l

E-82. Goodwill has five ambulances. Tr.9847(Kankus). Each is

designed to carry two and could carry more in an emergency. Boyer.

; ; et_ al,. , ff. Tr. 9772, at 10-11. Thus, if in an emergency Goodwill's

only responsibility was to transport contaminated injured persons from

the plant site, there could be little question that the arrangements
,

j with Goodwill were adequate. The person responsible for establishing
,

| the Applicant's emergency medical program testified that, during his'

.

fifteen years of experience in establishing similar programs at about 25'

nuclear power plants, there had never been at any one time more than two
:

contaminated injured victims who required transportation to a local*

'

hospital (Tr. 9806 (Linnemann)), and that it was reasonable to expect'
. .

|

' the same nunber in the future, since not even a melted core would

increase the number of traumatic, non-radiation, injuries (Tr. 9806-07
.

(Linnemann)). Goodwill's five ambulances clearly could deal with a much

larger number of contaminated injured than the one or two expected.

t

.
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E-83. However, Goodwill may also have offsite responsibilities.

One of the Applicant's witnesses testified that current drafts of the

offsite plans assign to Goodwill some responsibility for providing

special assistance to persons in various townships -- twenty-four

persons in Pottstown Township alone. Tr. 9936 (Kankus). The letter of
'

.

agreement with Goodwill shows that Goodwill has agreed to furnish
.

transportation for contaminated injured site personnel only "within the,

4

limits of [its] resources." Plan, Appendix A. The Appifcant claims
.

I that it "would expect its call [to Goodwill] to take priority over

i another request, which would be assigned to one of the backup ambulances
''4

at the county level" (Tr. 9848-49 (Boyer)), but we have nothing more

than the Applicant's expectation to support a finding that Goodwill

would give priority to onsite needs. Thus, if the current offsite plan

provision concerning Goodwill becomes final, it is possible that in an

emergency Goodwill's offsite responsibilities would keep it from its,

*,

! onsite responsibilities.'

|
t
1 E-84. Moreover, it appears that in such a situation the Applicant

would be able to find only limited substitutes for Goodwill's services.-

.
"

Goodwill is the only ambulance company with which the Applicant has an *

,

agreement for the transportation of the contaminated injured. At the ,
,

time of the hearing in April 1984, the Applicant was negotiating an
'

agreement with a second company and expected to complete the agreement

within a week (Tr. 9872-73 (Kankus)); but, apparently, even now, the

agreement is not complete. The Applicant claims that there would be

|

|
|

.... ....... ... .... . -
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,

;

adequate backup ambulances at the county level, since if all of
,

Goodwill's ambulances were occupied, "the Goodwill dispatcher would
r

notify the county immediately and arrange for another ambulance to be

I dispatched for Limerick." Tr. 9937 (Boyer). It is not clear that this
;

account is consistert with the Applicant's claim, noted in the preceding
*

> , paragraph, that Goodwill would give priority to requests from Limerick.-
;

At any rate, we have too little evidence about the county dispatching
s-

i system to conclude that in an emergency, backup ambulances would be

available if Goodwill were not.
1-

'

;

1
! ;

The Applicant also claims that private vehicles onsite wouldE-85.

!
~ be available for transporting the contaminated injured, but the

! Applicant also notes that such vehicles could transport only those whose'

. .

injuries did not require them to be transported in an ambulance. Boyer
. ;

! ; g ., ff. Tr. 9772, at 11.

l .,

; }
'' E-86. Finally, a helicopter could also be used to transport the

.

injured. The Applicant has an agreement with Keystone Helicopter whichi

includes medical evacuation among the services Keystone is to be ready;

*|
to provide. See App. Ex. 41,1 1. However, for the same reason that

[
HUP would be of limited use for treating the contaminated injured,,

,

As was noted in
; Keystone would be of limited use for transporting them.

/ ourdiscussionofLEAContentionVIII-12(a),HVPisaforty-fiveminute
.

drive from Limerick. Keystone has agreed to provide a helicopter on two

hours notice, if one is available, or one hour, if Radiation Management'

, _ _ _ ._ _ _ .-_. _ _ _ _ _ _ _ . _ . _ _ _ _ . _ _ _ . _ - _ . _ . . _ _-
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L

Corporation, who entered into the agreement with Keystone on the

Applicant's behalf, pays to have a helicopter on twenty-four hour. ,

;. standby. App. Ex. 41, 11 4-5. The treatment of some traumatic injuries
,' probably should not be put off for forty-five minutes to two hours..

.

, ..

i E-87. Thus, for transportation of the contaminated injured, the +

,] Applicant has to rely mainly on Goodwill. Yet Goodwill may have
.

competing duties offsite. However, a determination by us about whether,

{ Goodwill could perfom all the duties which the plans may finally assign

it would be premature. To make such a detemination, we would have to
i judge on the basis of speculation about the final state of the offsite
,i plans. We think it preferable for us to judge on the basis of what we
l know: Considered apart from the final version of the offsite plans, the
'

Applicant's agreement with Goodwill is adequate for onsite needs,-

j Whether Goodwill can perfom both its onsite duties and .whatever offsite -

I ones it may be assigned will be best detemined at the time for
<-

consideration of the offsite plans, whether it be in a hearing as an
. ,

i.3 issue in cor.troversy or by authorities reviewing the offsite plans, for
'

.

it will then be ascertainable on the basis of the final versions of both
' -:
,q ,

*
onsite and offsite plans.

|N
u .

.

.

O

O
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11. LEA Contention VIII-14(c): Calculating and

Monitoring Offsite Doses.-

E-88. The first part of this contention alleges a deficiency in the
..

Applicant's way of calculating potential offsite doses. The second part

alleges a deficiency in the Applicant's way of monitoring actual offsite
.

.

,

doses. We rule against LEA on both parts.-

.i
y

E-89. The first part of the contention relies on a contention we
.

,

have already ruled against. LEA alleges that both the Applicant's
.

computerized dose projection system -- the Radiological and

! Meteorological System (RMS) -- and its manual backup system are'

deficient because some of the meteorological data they rely on come from;

a monitoring station, the Applicant's Met-Tower 1, whose proximity to
,

the cooling towers can cause distortions in'iti data. LEA Contention

VIII-3 was based on the Staff's continuing concern with the impact onj
,

,

! I emergency planning of Met-Tower l's location. In our discussion of

VIII-3, we ruled that since the state of the record put us in the

position of merely reviewing the Staff's work, rather than adjudicating
,

competing claims on which the Staff's work had bearing, the Staff, not

the Board, was the proper body to detemine dether data from Met-Tower'

' 1 could be relied on in an emergency. Thus, we are not in a position to

find that the RMS and its manual backup are deficient because thef rely'
'

on data from Met-Tower 1.

!
'
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-

E-90. The second part of the contentior misunderstands the purpose
,

'

of the monitoring system it alleges is deficient. The system consists
'a of forty-eight thermoluminescent dosimeter (TLD) stations, forty of

) which are arranged in two rings. The other eight are variously located,
~

;; but three of them are located where atmospheric dispersion analysis
.

1

indicates that annual concentrations of radioactive releases to the air.*
.

, ~; are likely to be the greatest. Tr.10.204,10,202(Deebeler). None of
.,

ta
- the forty-eight TLD stations is more than 5.5 miles from the plant site.*
..

! b
7 Tr. 10,202 (Daebeler). The Applicant claims that the layout of the

4
'

system conforms to the guidelines in Regulatory Guide 4.8. Tr. 10,203
:

1 (Daebeler).
!

,
E-91. LEA argues that the system may underestimate radiation dose

in an emergency, because the TLD stations art located so that there is

! no assurance that any one of them would record the maximum concentration

of radioactivity released in an emergency: The three stations ,.'.lch are
1
1 located to record maximums are meant to record annual maximums only, and
1

'

' in fact do not necessarily record actual annual maximums at all, but
'

only the doses at their locations, which may, or may not, be maximums,
,.

depending on the accuracy of the dispersion analysis. Moreover, the
.

maximum dose may occur beyond 5.5 miles, for, although it is, on the '.
,

.f<

' average, true that the greater the distance from the plant, the less the

,
concentration, unusual atmospheric conditions can cause greater

concentrations at greater distances. See Tr. 10,201 (Murphy).

.

.

.

. . . . . _ _ _ . . . . . . . . .
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E-92. All that LEA says here is true, but LEA misconstrues the
-

:
purpose of the TLD array. Its primary purpose is to provide routine

! ; monitoring which will detemine annual doses to the environment.
.

[ Tr.10.208(Daebeler). Thus, it aims for annual maximums instead of a
i 'l one-time maximum, and can afford to overlook the occasional high:'
|

..! concentration at a great distance, since such a concentration would have4,

j ,.;
; .s

l- little effect on average dispersion patterns.
.

,:
;3

1

: .)} E-93. Of course, in an emergency, the actual maximum is more
:

..rij

! 1., important than the average one, but it is also less easy to predict.
*

Thus, it is not possible to post a few monitoring stations to lie in
| .

-l
' wait for it. The maximum can be caught only by a perhaps imprudently'

| |
dense and extensive array of stations, or by a few mobile units. The

Applicant will rely on field survey teams. Tr.10,211(Dubiel).
.

! -

t .I
; i 12. LEA Contention VIII-14(e): Continuine Accident

.is

. ,. ! Assessment Capabilities.

.,

!

; ', E-94. In Contention VIII-3, LEA alleged that three of the
'

.

Applicant's onsite monitoring systems were inadequate for use in*

,' initiating emergency measures. Here,inContentionVIII-14(e). LEA

alleges that for the reasons set out in the earlier contention, the same
..

. systems are also inadequate for use in continuing assessment throughout

the course of an accident. In our discussion of the earlier contention,
{

we found no deficiencies in one of the systems and ruled that, given the
i

|
| .

l
~

! !

!
I

.

_vw, _ m m ~ -
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reconi, the Staff was the appropriate body to detemine whether there-

were deficiencies in the other two systems. Thus, we cannot make a

n.' finding that any of the three systems is inadequate for use in

continuing accident assessment.

'
. .

13. LEA Contention VIII-I4(h): Methodologies for Projecting.

*
-

. Dose When Instrumentation is Inoperable.
,

ij
'

4

1i E-95. Evaluation Criterion I.6 of NUREG-0654, Chap. II, calls for_

the Applicant to establish methods of projecting doses when the

.| instivmentation used for assessment is offscale or inoperable. The

methods are described in Boyer _e_t, a_1,. , ff. Tr. 9772, at 23. LEAt

'

contends that insofar as the methods rely on meteorological data from

Met-Tower 1, whose proximity to the cooling towers can cause distortion.

in its data (see our discussion of Contention VIII-3), the methods are,

: deficient. Forthereasonbelow,weruleagainstL$A.

c I E-96. Contention VIII-14(c) makes the same argument about the RMS
,i

*

system and its backup. WeruledagainstLEAonContentionVIII-14(c);

,

'
because we had decided earlier that given the state of the record, the

i Staff was the appropriate body to determine whether the location ofi '
,

Met-Tower 1 could have an adverse impact on emergency response. The

same reasoning applies here.
!

.

i

. . . .. . .
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14. LEA Contention VIII-15(b): Monitoring of Site Evacuees.

E-97. Evaluation' Criterion J.3 in NUREG-0654, Chap. II, says, "Each

licensee shall provide for radiological monitoring of people evacuated
,

from the site." Though as admitted, this contention raised a number of

;..'- issues, foremost among them then, and among the two issues LEA now putsi.

.|..f.
before us for decision, is whether the time which might be required to

monitor the evacuees for contamination would pose a threat to their. .;

i;
3j health. We conclude that it would not.

..

E-98. We first describe how the monitoring would take place. Under'

.

the Applicant's onsite emergency plan, plant personnel not essential to'

operation of the plant would evacuate to offsite assedly areas, where

any needed decontamination would take place. Implementing procedure

documentEP-305,Rev.0(App.Ex.33)andRev.1.namestwopossible

Jd.at3. The direction of the wind would determine
~

dassembly areas.
:

I which was used. Jd.
:

.I

| j, E-99. However, to speed up the process of identifying personnel who

i ! needed to be decontaminated, and yet not slow down the evacuation, the
f Theseplan calls for evacuees to exit the site through portal monitors..

'

will sound alarms whenever contaminated persons walk through them.
.

I Tr.10,238(Dubiel). Any person who set off an alarm would be

instructed to repcrt to health physics personnel when he arrived at thei
'

!

|
offsite assembly area. EP-110. Rev. 2, at 5.

l

I ,

!

L
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E-100. LEA's concern in this contention is about the procedures
!c which would be followed if the. portal monitors were not to work. The

'

Applicant says that all evacuees would be monitored at the offsite
.

'

assedly area unless they had all passed through functioning portal,,

*
. monitors. Tr.10.227,10,255(Dubiel). LEA makes two claims about this -

'i alternate procedure. The first is that the Applicant's implementing
. ;.

.

t

; ,/ procedures, which do not say that all site evacuees would be monitored
,

-
:

3

at the assembly area, ought to, even though it may be "nomal practice *

in health physics procedures" to monitor all the evacuees. Tr. 10.228 |

[ (Dubiel). The issue raised in this claim has been made moot by yet
'

'

another revision of the implementing procedures which apparently has
1

j escaped the notice of the parties. See our discussion of LEA Contention
'

j VIII-6(c). EP-2544 Rev. 2, in bold letters says that personnel
.

:
monitoring at the assedly area must be completed before any vehicle,

;

monitoring is perfomed. Jd_. at 4. Secs. 9.1.3.8 and 9.2.1.1 speak
s

'

{ respectively of monitoring "each individual," and "all personnel." Jd. jd
: 11
: .

'

j .l

!, E-101. The second claim LEA makes about the procedures the Applicant

would follow if the portal monitors were not to work is that those |
i

, .

procedures would take too long. Monitoring at the assembly areas would I..

have to be done with hand-held survey instruments which require up to '*
I

! two minutes to monitor one person. Tr.10,267-68(Dubiel). LEA claims i

i that the Applicant's procedures previde only one or two technicians to .,'
t perfom this monitoring at the offsite assembly areas. LEA PF 122
i

(citingTr.10.231(Dubiel)). Thus, if, as would happen in a worst
*

.,

*

*
1

:
t

,

!

'
'

. . . . . . . . . . . . - . . . . . . - - - - - -
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case, 3,000 plant person'nel and construction workers evacuated to the
.

offsite assembly area, one technician taking two minutes to monitor each
.

of 3,000 personnel would take 100 hours to monitor them all. Moreover,
;

each evacuee would have to stay at the assembly area until he had been
-

monitored,eveniftheCommonwealthhadorderedtheevacuationofthe
.

Tr.10,236(Kankus). j*
I plume exposure pathway emergency planning zone.

'1-,

i .' :;
i E-102. LEA's figure of 100 hours is highly improbable. Perhaps it

' ..

..

il
. yj should be recalled at this point that the conditional assumption that
!

enough portal monitors would fail, so as to prevent monitoring of all

personnel as they leave the site, makes improbable that there would be a
4;
'

,

f
need for moriitoring at the assembly areas. But there are reasons whyI

100 hours is especially improbable. First, it is not at all likely that
For one thing,?

3,000 people would show up at an offsite assembly area.
,

there would be 3,000 g, site only at a peak: The day shift of the
,

| j
operating personnel would number about 400 to 500, and the greatest

,

1

number of construction personnel working on Unit 2 is expected to be
.

about 2500. Tr.10,230(Boyer). Whatever number of construction

workers there may be on site, they are to be evacuated at the Alert*

' * ,

level of emergency response, before site evacuation, and therefore
.

j

before they can be contaminated. Tr.10,238(Dubiel). Thus, they would'
> .

not be sent tc an offsite assembly area for monitoring and'

I decontamination. Of the 400 to 500 operating personnel, LEA, relying on'

testimony by the Applicant, estimates that 100 or 200 might evacuate,3

4

I the rest remaining onsite as emergency workers. LEA PF 143. According
!.

I
i,

i*

1

*
. .

h
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.
'

to these probabilities and estimates, one can reasonably predict that
I

only 100 to 200 plant personnel would reassamble off site for

monitoring. Thus, LEA's figure of 100 hours is mduced by a factor
i
e' between 15 and 30.
:.
' , ,4

.

". E-103. That figure can be reduced even further. Sec. 9.1.2.1 of
"

EP-254. Rev. 2 requires that at least two technicians be sent to the
.

j ; offsite assembly areas to do the monitoring. Two technicians would take -

I
200 minutes to monitor 200 evact.ees. Three would take a little over an

1

i hour to monitor 100. Cff. Tr.10.262 (Dubiel). The Applicant plans to
j get some idea of how many technicians would be needed by randomly

: monitnring evacuees as they exit the site. Tr.10,257(Dubiel). The

Applicant could, though it would not expect to have to, assemble as many
.

] as thirty technicians at an offsite assembly area. Tr.10,261(Dubiel).

] Finally, we note that choosing the assembly area accoNing to the
; ,' direction of the wind considerably reduces any health risk posed by
't
i! holding evacuees at the ama until they are monitored.
, .

,

15. LEA Contentions VI!!-15(d) and 16(o): Decontamination,

..

of $tte Evacuees.
*

1

'
.

E-104. As adnitted, VIII-15(d) and VIII-16(g) were distinct

contentions which raised a nus6er of issues. LEA now raises a single

issue but retains both nun 6ers. LEA alleges that the App 11 cant should

provide for the contingency that offsite decontamination of site.

* '

. _ . . . . . . . . . . . . . -
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evacuees would require showering or bathing facilities. We do not .
'

.

- agree.
.

.

As we explained in our discussion of Contention VI!!-15(b),E-105..

site evacuees would be monitored for contamination either at a site exit
,

point or at an offsite assembly area. As the Plan now stands,*'

decontamination at the assembly areas would rely on simple methods:?
removing contaminated clothing, washing exposed areas of the skin with a

-!
].; damp washcloth, and cutting off contaminated parts of the hair. The

Applicant claims that showering or bathing, which are available for''
'

personnel who remain onsite, would be requimd for site evacuees only if

the simple methods failed, and that the simple methods would not be

likely to fail, since if the site evacuees encountered any;

contamination, it would very likely only be contamination of the

clothing by the short-lived daughter pmducts of some of the gases that;

would appear in a plume. Tr.10,243(Dubiel).
'

,

l

j E-106. LEA says that the Applicant should plan for the contingency
:.

,

that the simple methods would not be enough by arranging for

f*-
transporting site evacuees who need showers and baths to facilities

( which have them..'
[ ': E-107. LEA does not dispute the Applicant's judgment that site
i .

I evacuees are not likely to have to be decontaminated by showering and

bathing. As we have said before in our discussions of the emergency
i

|

.

e

|
- . . .. .
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planning contentions ( 3 e A , LEA Contention VIII-11), probabilities.

,

should be kept in mind, and the lesser of them should receive less,

'

attention in planning than the greater, especially when, as here, the .)
'

nom remote possibility is of the sort which, if it comes about, can be !i.

j dealt with through g M arrangements.
. .

'f
., .

|- 16. LEA Contention VI!!-15(e): Aeolicant's Ability .
,. .
<i

|j to Account for Personnel. -

^i.
.|:

.{ E-108. Again we must stmggle with the implementing procedures,

j .j Evaluation Criterion J.5 of NUREG-0654. Chap. !!, says, "each licensee

j* shall pmvide for a capability to account for all individuals on site at

) the time of an emergency and ascertain the names of missing individuals
:

fi within thirty minutes of the start of an emergency." LEA argues three

I| reasons for concluding that the Applicant's implementing procedures do

i not conform to this Criterion. None of the three reasons are som than
ii
ii minimally argued, and we find them unpersuasive.
\.
' .

|'
E-109. LEA's first reason is that since EP-110. Rev. 3, the

, ,,
1- implementing procedure document which covers personnel accountability.

| does not apply to Sechtel and subcontractor personnel, in particular '

.
,

Unit 2 construction workers (lee,M., sec.1.0), and since the Applicantg,

| apparently is not familiar with techtel's accountability procedures, the
|

,

Applicant cannot show that it can account, in the language of Criterion

-
. . . . . . . . . . . . . . . . . . . . . . , - . - - - r
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1

! J.5, for "1, individuals onsite" within thirty minutes of the start of11

an emergency. (Emphasis supplied.)

.

E-110. The Applicant does not bear the burden of proving the* -

adequacy of Bechtel's procedures, for LEA has proffered no basis for

thinking that those procedures might be inadequate in some respects.

! -
Such a basis is especially needed here, for, on its face, the division ,

'

Ei of responsibility between the Applicant and Bechtel makes sense, since
.

,

i'-
'

,! one would expect that Bechtel would know more about the deployment of
!

i

I
the constructicn force than would the Applicant, and therefore would be

in a better position to devise accountability procedures for that force.^
*

,

l

:

E-111. We note also that the Staff, whose opinion on the
i

interpretation of NUREG-0654 is to be accorded some weight, apparently
,,

, '

does not reid the "all" in Criterion J.5 to be as inclusive as LEA'
*

thinks it is, for the Staff raises 'no objection to the division of: i
,,

responsibilitybetweentheApplicantandtiechtel. See Staff PF 81-82.' '-

;

The Evaluation Criteria can be explicit when they went to include
,

'

. construction personnel in their provisions. Sge,Criterton J.1. E !'
~

,

! .

i
I

.

..
E The Applicant's argument against this first reardn of LEA's cannot

.The App 1tcant
be~ squared with the text of the implementing procedures.* o, !

argues that construction personnel would be evacuated beforeApplicant's Reply
,

| accountability procedures would be put into effect.
However, the relevant implementing procedure document.

'

Findings at 18.
according to its own tems. "should" be implemented whenever an Alert or|

(FootnoteContinued)
*

|

,

4

a

e

#

.

*- - nw mwn__ _



,

[ |, . . . - -

t

-.

s

- 168 -,

. '

,

.

E-112. The second reason LEA puts forward for concluding that the
'

' -

Applicant does not confom to the thirty minute limit called for in J.5

is that, according to LEA, the App 11 cant measures the thirty minutes
.

from too late a moment. EP-110. Rev. 2 measures thirty minutes from the,

time of the evacuation or assem6ly ' announcement (H., sec. g.1.5.1.E),;
*

'

not from the " start of an emergency," as J.5 calls for. But LEA argues

that an assembly announcement could come as much as an hour after the, **

4 start of an emergency, because verification of the emergency *

i classification must precede an assembly announcement (see, M., EP-103,
'!

'

Rev. 3, at 2, 4), and verification could take up to an hour. Thus,an' I

accounting for the locations of all personnel, if not completed until

thirty minutes af ter an assembly announcement, could come as much as an,

!

j hour and a half after the start of an emergency. '
i

,

I

|'

|' E-113. This claim that the Applicant measures the thirty minutes

!k from too late a moment has the same form as the claim in LEA Contention1 4,

| VI!!-6(c) that the App 1tcant measures the time to notification of
i*
'

(* offsite authorities from too late a moment, and it has one of that
.

| earlier contention's weaknesses too: The argument that verification *
,

could take up to an hour is without basis. See our discussion of LEA
.

-
.

I *.

(FootnoteContinued)
*

higher response level is declared, and can be implemented even at the
:.. Unusual Event level. EP-110. Rev. 2, sec. 7.0. The same document'

exp11citly calls for informing the Security Team Leader of any
! unaccounted for 8echtel personnel. H. , sec. 9;1.5.1.F. Besides,
j Bechtel does have accountability procedures.-

P

'

.
,

e

i

I
.

. '
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ContentionVIII-6(c). We note also that the staff speaks of the start

of an emergency and the moment assedly is announced as if there were no.

significant difference between the two times. Jgg, Staff PF 81-82. We

see no basis for assuming a significant difference, if any.

E-114. LEA's third and last reason for concluding that the Applicant*

.

e

'j. cannot conform to the thirty-minute Ifmit in J.5 is that, according to .

*' LEA, during a site evacuation, there is no assurance that everything+
.

I which must be accomplished before all personnel are accounted for can be
.

accomplished in thirty minutes. First, the Emergency Director would
',

-
,

havetoperformnotmerelyverification,butseventjsksbeforehe
announced assembly and evacuation. Se_e, EP-305 Rev.1, at 2-4. Second,

,

evacuees might have to be randomly monitored if the portal monitors were
,

inoperable as they left the site, and, as we noted in our discussion of

ContentionVI!!-15(b),theinstrumentwhichwouldbeusedinsuchrandom
,

.! monitoring requires up to two minutes for monitoring one person. Third,

the Personnel Security Group, using a master list of badge numbers,

might have to check off by hand the nuders of all the badges evacuees

are to deposit in buckets at the exit points. jgg, EP-110, Rev. 2, sec.,

g.1.4.2.0. Fourth, in order to compile a list of unaccounted for plant*

.' personnel, the personnel Accountability Group would have to compile a

similar list of personnel remaining on site and then compare that list*

with the evacuee list prepared by the Security Group. jd.,sec.
,

,

9.1.5.1.C and D. Fifth and last, before it could compile a list of all
.

those not accounted for -- both operating personnel and construction

..
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I workers -- the Accountability Group would have to find out from 8echtel*
..

which of Bechtel's personnel were not accounted for. ,I_d,. sec.
:

. !.

*

g.1.5.1.F. If the evacuation were to tako place during the day shift

;f and at a period in the construction of Unit 2 when the construction,

j force was at its predicted peak, as many as 2,700 persons afght be
'

, .
.

; evacuating from the site. See our discussten of Contention VIII-15(b).
-

.

11

*; ,
i

! E-115. We think that any appearanca of great length LEA's list may,

;/, have is created largely by the explicit.aess inherert in impi.ementing

procedures, and not by the length of time the tasks in the list would.,.

, require. The seven tasks which the Emergency Director must perfom

before he announces assembly and evacuatten are simple tasks such as,

notifications by telephone. ,5,ee, EP-305, Rev.1, at.2-4. The randome,
.

monitoring of evacuees is random precisely so that mnitoring will nott

interfere wf th evacuation. Tr.10,257-58(Dubiel). Checking off a

) nun 6er on a Ifst does not take long, end the checking would probably,

begin when the first evacuees passed through an exit point. Finally,-.

)[ though it might require precision drill work to move 2,700 people

through a single door in thirty minutet, a glance through Ep-305, Rev.1i
'

i ,.

j shows that there would be more than one exit in a site evacuation.
,

,' '.
E-116. In its approach to site evacuation, LEA has done little more

..

than say that the Applicant would have a lot to do in thirty minutes..

But to make a strong c.tse. LEA wculd have had to show that, in Ifght of

! the goals of rapid evacuation, rapid deployment of onsite emergency

.

r

d

i

g g yggg$hOO
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.

workers, and exact accounting of personnel, a significant part of what

the Applicant was planning to do was unnecessary, or ill-timed, or best

replaced. LEA having made no such case, we think it should be left to

the emergency preparedness exercises to determine whether the Applicant'

can evacuate the site and account for all personnel in thirty minutes.
'

See Sears, ff. Tr. 9772, at 22.*

.

'
'7. LEA Contentio_n VIII-16(c): Infomation on Radiation Risks for1*;

:)
.."1

Emergency Workers..

E-117. Originally concerned with all emergency workers who might be'

on site at some point in an emergency, whether they be employees of the

Applicant or not, this contention is now concerned solely with workers

who are employees of offsite organizations which would provide support-

.

on site. LEA alleges four deficiencies in the infomation on radiation'

risks which is given to such workers. We find no such deficiencies.]
! ]

l
; j E-118. The first deficiency LEA alleges is that workers from offsite
i i organizations which would provide support on site are not given;

. information about the acute affects of high doses of radiation. It is**

: ,
true that they are not. Tr.10.024(Dubiel). The reason is singly that

their tasks on site will not expose them to high levels of radiation.*

l Tr.10.048(Dubiel). Table 6-1 of the Plan sets out dose limits no;
'

emergency worker would be allowed to exceed without specific

authorization from the Emergency Director. Such authorization would be
;

,

#'

:

! ,

f
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.

given only to those who had the appropriate training. Tr. 10,0'56

,f. (Dubiel). But that particular training is available on1.h to eriployees.

'

of the Applicant. Jd. Therefore, no employee of an offsite tupport,,

! :,' organization would be given pemt , .e to exceed those limits. Id. Wed

note that such workers are told a great deal about the risks posed by,

,

.

_ the radiation levels they would encounter, including the increased
'

probability of injury, illness, or death due to radiation, the laten,t',

l ,

; effects, including genetic, of low levels of radiation, and even the' .

1 >

.

~

risks posed by doses which are below regulatory levels. See
- .

j Tr. 10.019-29 (Dubiel). Such information should be enough to enable
' '

these workers to make sober, infomed decisions.
,

i

l,4
'

. E-119. The second deficiency LEA alleges is that although the
.

Applicant's witness on this subject . testified that the minimum training

i i program for these workers required that the information in Regulatory
,

; -

Guide 8.13 be presented them, the witness was so vague as to make it
,

,

impossible to detemine just what infomation will be provided. To;

] support the allegation, LEA claims that the witness "could not testify

whether particular information actually in Reg. Guide 8.13 [was].

. .
.

specifically presented." LEA PF 151 (citing Tr. 10,036-38 (Dubiel)).
~

,

' -

: - < .

E-120. LEA misconstrues the witness' response. The "particular _. 1.

infomation" LEA refers to was the information f a Regulatory Guide 8.13 '

) on the risks radiation poses to pregnant women. The Applicant's witness

-could not say how detailed the coverage of that information might be
- ,

/

W

s

. , , e pw e. e see *
-m
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without knowing the compo.,ition of the group to wtiich it was being ,

~

presentec'. Only if the group contained women, would the presentation of
.

the information on the risks for pregnant women be detailed. Tr. 10,037

(Dubiel). We do not find this response vague, but rather, pedagogically

sensible, since it shows that trainers will be emphasizing for each

group what it most needs to know. The same pedagogy appears to be.,

', behind the emphasis in the training of these workers on the effects of

fow-Tevel radiation.=

.f:

1

-

E-121. The third deficiency LEA alleges, and alleges as the most'

" disturbing" (LEA PF 152), is that the U.S. EPA Protective Action Guides"

.

,' (PAGs) are not explained to these workers. LEA PF 152 (citing 10,041
p .

|
(Dubiel)). Thus, LEA alleges, "the workers will not know when

'pennissible' doses are exceeded." M.o
.

|

! E-122. LEA's allegation is factually incorrect. What the testimony
-

i

! ', LEA cites says is that the workers in question will not be infonned
. ,0

~1
about the PAGs specifically. Tr.10.041 (Dubiel). They will, however,

4

be informed about them indirectly, for they will be infonned about the^

e.I dose limits under which they would operate, and these limits, set out _in-
,

Table 6-1 of App. Ex. 32 (Plan), are consistent with the PAGs.
1

,
,

Evaluation Criterion K.1 of NUREG-0654 requires the Appiteant toe

establish such guidelines. Thus, the workers would have a standard by

which to judge whether they had exceeded regulatory doses.

.
..
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E-123. The last deficiency LEA alleges is that for such workers.
U*

there are no methods of determining whether the worker has comprehended

the training. LEA PF 153 (citing Tr. 10,052 (Dubiel)).

:.
.I E-124. The cited testimony is in fact not so broad. The witness

.
'

. said that there was no formal examination required of fire department
*

personnel. Id. The testimony does not preclude more infonnal ways,

.- .

, sensible people teaching and studying about risks to their health may

;j have for assuring that what is being taught is being learned. We note

that the Evaluation Criteria in 5 0 of NUREG-0654, Chap. II, set out
I with specificity means the Applicant is to use to assure that onsite

f personnel are properly trained (see Criterion 0.2) but the same criteria
;* say nothing similar about the training for the workers which are the

object of this contention. LEA has not tried to argue that those

workers should be trained to the depth onsite ones are. Nor do we see
.

| any basis for such a view point.
! l

|
'

18. LEA Contention VIII-18: Training of Offsite Support Personnel.

'l
'
-

*

{ E-125. Here LEA alleges that the deficiencies which Contention
.

| VIII-16(c) alleges exist in the program for infonning offsite personnel
, t .,

|! about radiation risks show that the Applicant has not met the
1'
,.

;i requirement in Planning Standard (b)(15) in 10 C.F.R. I 50.47 that
-

adequate training be given those who may be called on to assist in an

emergency. We did not agree that there were deficiencies in the

program, and therefore rule against LEA on this last contention.,

.

I
,

;

. _ _ . . , . . . . . . . . - - - - . . . - - - - - - -
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F. NEPA Severe Accident Risk Contentions:
.

LEA Contentions DES-1, 2, 3 and 4

.

1. Sumary.

| ; F-1. LEA's four contentions considered in this section allege that

the risks of severe accidents have not been considered properly under
,

# j.
the National Environmental Policy Act (NEPA). The first contention

discussed, DES-4, argues that the NRC Staff's Final Environmentali

Statement (FES)(whichsupersededthedraftstatement(DES)towhichthe
.

contentions were originally directed) fails to adequately disclose or

consider certain nonfatal latent health effects, the interdiction

(denial of consumption or access) of cropland, milk and the population

in such land areas, and the cost of medical treatment. Part 8 of this

contention alleges that the FES fonnat obscures the estimated total

impact of severe" accidents at Limerick. In general, the Board finds

that it would have been helpful to lay members of the public if the FES

had contained more complete disclosure and explicit consideration of the

matters set forth in LEA's Contention DES-4A. However, we also find

that the conclusions of the FES as to total risk are unchanged by the-

explicit consideration now provided by the evidence and decision in this.

The Board also finds that the FES did emphasize the dominant-case.-

contributors to total risk and did disclose the means by which a

professional could estimate the other fonns of risk (although in some

cases this would have required resort to extensive references).

.
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| Therefore, no further relief is requirad on the merits of the

: contentions. We find part B of the contention to be vague as litigated .
.i

and in any event we find the format of the FES adequate and proper given
a

j the state of the art of severe accident risk assessments.

l
,.s -

| ! F-2. LEA Contentions DES-3,1 and 2 are discussed in that order
- ; .

3 after DES-4. They involve allegations that certain assumptions made
,

,

f about evacuation actions in the estimates of severe accident risks are .

~j not valid, i.e., that people will obey instructions to evacuate (DES-3),
i

'7] that people in certain areas beyond a ten mile radius zone can be

! relocated (DES-1), and that there will be only about a two hour delay
'

| from the time of the accident before people begin to evacuate (DES-2).

As to each of these, the Board finds that the actual assumptions made in
'

the severe accident analyses are not unreasonable. The Board also finds'

that, in any event, notwithstanding the large uncertainties in the way,

! actual emergency actions would occur, sensitivity estimates of the *

effect of reasonable changes in the evacuation assumptions show the lack

.
of significant effect of such changes on the risk estimates.

3
.

| F-3. In a separate section after the decision on LEA's severe
'

*

,.i
-; accident risk contentions, the Board explains why it rejects both LEA's! .

.
g

and the City of Philadelphia's conclusions of law as applied to the*

,

-;
severe accident risk contentions..;

1

j

.

r

4'

|
|

*
.

-e ' '- ** , . ... -
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2. LEA-DES-4.

F-4. This contention, as admitted, states:-

- A. .The DES Supplement fails to adequately disclose or
consider:.

,
,

)
'd 1. Total latent health effects due to both initial and

chronic radiation exposure, other than those*
.

resulting in fatalities, including genetic effects,> '

;
' non-fatal cancers, spontaneous abortions, and

'

,

," sterility (See, e.g., BEIR I-III);
.

I; 2. The total. land area in which crops will be
.

" , ' interdicted;
s t

~j 3. The total land area in which milk will be.

interdicted;:

4. The quantification of the cost of medical treatment
of health effects.

. :,

5. The population within the land areas to be
interdicted. '

.

!
- B. By treating some environmental costs in a CCDF format and

treating other quantifiable costs in a non-quantitative,
subjective manner, the DES fonnat obscures the total

.

j impact of severe accidents at Limerick. -

! <!

-i
1
4 F-5. Both parts of this contention are directed to alleged

deficiencies in the Supplement to the Draft Environmental Statement
i

(DES) prepared (as required by NEPA) by the Staff. This document.- 2

'

' NUREG-0974, Supplement No. 1, was issued in December 1983. The Final

Environmental Statement, NUREG-0974, was issued by the Staff in April*

"

1984. Staff Ex. 29. Both the Staff and Applicant presented testimony

on this contention, LEA did not.

.

%

e
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F-6. LEA would have us find that the Staff's Final Environmental
.' Statement (FES) does not comply with the National Environmental Policy

'

Act of 1969 (NEPA), with respect to the risk of severe accidents at the

; Limerick facility, largely due to alleged numerous material non-dis-,

. :
# i. closures of environmental impactis, including health effects. LEA.

;
,

1 proposed findings.(PF), at 1. (July 26, 1984). Moreover, LEA believes

,\ that any disclosure defects in the FES cannot be cured by discussion of
. .

such defects in this decision. In its view publication of the decision.

. 1:

. is no substitute for the full circulation and coment requirements of '

, ]!
NEPA and 40 C.F.R. Parts 1502 and 1503. Jd. 4fith respect to the

"

, alleged deficiencies, we discuss them in the context of the individual

contentions. With respect to the disclosure and public coment matter,
'

we note the following. Even though an FES may be inadequate in certain

i respects, ultimate NEPA judgments with respect to any facility are to be
'

made on the basis of the entire record before the adjudicatory tribunal.. *

!' Philadelphia Electric Co. (Limerick Generating Station, Units 1 & 2),
.. |

,.|..
ALA8-262, 1 NRC 163, 197 n.54 (1975) (emphasis added). See also Public

'

| Service Electric and Gas Company (Hope Creek Generating Station, Units 1

: and 2) ALA8-518, 9 NRC 14, 39 (1979). Since findings of the licensing
'

tribunal are deemed to amend the FES, amendment and recirculation of the '

..
r
! FES is not ipso facto necessary where findings of a licensing board

.

' ^

differ from these of the FES, particularly where the hearing will
,

provide the public ventilation that recirculation of an amended FES

would othemise provide. Philadelphf a Electric Co. , ALAB-262, supra, at,

197 n.54. Thus, modification of the FES by Staff testimony or the

.

. . - . . . . . . _ . . .

L_
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licensing board's decision does not normally require recirculation of
t

the FES, Niagara Mohawk Corp. (Nine Mile Point Nuclear Station, Unit 2),

ALAB-264, 1 NRC 347, 371-72 (1975), unless the modifications are truly,
.

substantial. Allied-General Nuclear Services, ALAB-296, 2 NRC 671, 6804

(1975). As we find below, the basic conclusions of the FES are

unchanged by our findings. The modifications'to the FES made by the*
. .

I record and decision'in this case create no reason to recirculate the FES

for further coments.*

.

Two Courts of Appeals have approved the Comission's rule
.

i F-7.
.

that the FES is deemed nadified by subsequent NRC (AEC) administrative

adjudications. Citizens for Safe Power v. NRC, 524 F.2d 1291, 1294 n.~5
,

(D.C. Cir. 1975); Ecology Action v. AEC, 492 F.2d 998, 1001-02 (2nd Cir.
.

1974). See also Public Service Co. of New Hampshire, et al. (Seabrook
-

Station, Units 1 & 2), CLI-78-1, 7 NRC 1, 29 n.43 (1978).
,

.

L ,

|
F-8. More recently, the NRC has adopted an amendment to 10 C.F.R.

j
Part 51, Licensing and Regulatory Policy and Procedures for

Environmental Protection, which provides that "[w] hen a hearing is held
:

on the proposed action under the regulations in Subpart G of Part 2 of'*

this Chapter or when the action can only be taken by the Comissioners
,

acting as a collegial body, the initial decision of the presiding~

officer or the final decision of the Atomic Safety and Licensing Appeal

Board or the final decision of the Comissioners acting.as a collegial

body will constitute the record of decision." 10C.F.R.51.102(c).

.

I
. - - - . - - - . . _ _ - _ -- . - - - -
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..

'

- F-9. A second general complaint of LEA is that the FES discusses
,

the environmental impact of severe accidents in terms of-the risk of one

reactor operating for one year rather than two reactors operating for
,,

|j the lifetimes of the reactors. LEA could not conclude that the lay
^ reader would discern without instructions in the FES, that the total

*
.

' . risk over the operating life of the entire facility could be obtained by
.

multiplication. LEA PF, at 2-3. We need not speculate on what the lay .,

|j reader might discern from the FES. The record is clear that the risk of 8

| both units is essentially double the risk from one unit. Tr. 11,194-96
| .;

|} ( Acharya). Contrary to LEA's conclusion, one Staff witness did not
'i

; reject this approach until corrected, but was somewnat ambiguous in
i

| 1,

maintaining the position that the risks from the two reactors would not
,

'j be identical. He agreed that the accident frequencies at Limerick 1
'i would be approximately equal to the frequencies at Unit 2, but explainede

that the accident initiators would be different at the two units. Tr.

11.194-95(Hulman). In any event, the importance of the units used for
,.

i

expressing risk is in the consistency with which comparisons are made.t

.

Tr. 11,456 (Levine). Thus, to compare the risks of the Limerick station

over its lifetime, one should compare the risks of the reactor (s) when
.

operating with the risks to which the public is otherwise exposed during

such reactor operation. .

: i

i

|,
'

1
' :

1-

,i

| . . . . . . . . . .. .. . . . . . ... e - , .'
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a. LatentHealthEffects(DES-4A-11
,-

F-10. The Staff asserts that the FES does disclose and consider

total latent health effects in that it has assumed a dose-effect
,

relationship for projection of radiation-induced genetic effects; i.e.,

it has assumed 2.6 x 10-4 genetic. effects cases per person-rem. Hulman,

.

and Acharya, ff. Tr.11,148, at 5. This value is equal to the sum of
,

.; the geometric means of all forms of genetic effects and the risk of
' effects with complex etiology, and is consistent with values given in

] the BEIR I (1972), E / WASH-1400, El and BEIR III (1980) E l reports.
" Id. at 5-6.

.

F-11. Using the Staff estimate for the risk of total population
i

exposure from Limerick accidents and the risk estimator for genetici

3effects, one can obtain the estimated risk of genetic effects as 10

person-rem per reactor-year times 2.6.10-4 = 0.26 cases of genetic

i i

~

El National Academy of Sciences / National Re' search Council, "The
Effects on Populations of Exposure to Low Levels of Ionizing Radiation,"

.

Connittee on the Biological Effects of Ionizing Radiations (BEIR I),..

November 1922.

El NUREG-75-014, " Reactor Safety Study - An Assessment of Accident
'

-

1

| Risks in U.S. Connercial Nu:: lear Power Plants," October 1975.,

El National Academy of Sciences / National Research Council, "The
Effects on Populations of Exposure to Low Levels of Ionizing Radiation,"
Connittee on the Biological Effects of Ionizing Radiations (BEIR III)

l July 1980.
,

t

.- *%. -
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. .

.:

i effects per reactor-year. A complementary cumulative distribution

function (CCDF) curve for genetic effects can be obtained from the,

E or total person-rem (Figure 5.4c of the FES) by multiplyingfCCDF.

! the consequence magnitudes (on the x-axis) by 2.6 x 10-4 ,Id. at 6..

.. ; i
.

,

j F-12. The Staff did admit that the risks of certain consequences of
'

.;
.

.
'

accidents at Limerick were not explicitly listed or displayed in the
.;

j FES. These included genetic effects, spontaneous abortions, and .

:| sterility. Tr.11,200-01 (Acharya, Hulman). The Staff asserts,

!| however, as follows: The fact that genetic effects are not shown

(explicitly) does not mean that the Staff did not allude to or make a
sv

statement that genetic effects could be a consequence from the reactor- i

I accidents, since it is stated that the genetic effect can be scaled from ' ' '

; the population exposure and the population exposure and the conversion
.:

j factor are given. Tr.11,200 (Acharya). The (risk of) spontaneous
I abortions is not in the FES, but it is stated in the FES that such;

effects can be scaled from the population exposure. Most of the health

consequences that were considered important are included. Tr. 11,201
,

(Acharya). Some of the ones ... not mentioned, such as spontaneous

abortions or sterility ... (the Staff) wou&have estimates for but they
. *

'

'.;.

l;
;

- E In probabilistic risk assessments for nuclear plants CCDF curves
| usually display in a log-log plot the probability per reacter year of
|. exceeding a certain consequence versus the magnitude of that consequence
| (eg., number of early fatalities).

'

.

$ 6'

! . . . _
. . ..

;3
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.

were not considered as important as those discussed in the FES. The
-

'

Staff noted that sterility would be temporary and that spontaneous'

abortions would occur among a large number of normally occurring
; -

spontaneous abortions. Staff referenced documents, principally
,

WASH-1400, were stated to indeed contain the various other types of
.

,

health consequences. Tr.11,203-04 (Acharya). The Staff believes there*
|

.
are so many different categories of consequences and so many different

*-) probabilities, it tried to strike a balance in the FES, providing as
:

much information as it thought important to the assessment. It did not
t ,

provide it all. Tr.11,205 (Hulman).

F-13. The Staff also agreed that the dose-effect relationship for
,

i
genetic effects (2.6 x 10~4) could be four to five times greater and

i still be consistent with the range of values given in the BEIR I,

WASH-1400, and BEIR III reports. Tr. 11,212-13 (Acharya). Constructing:

a CCDF curve for genetic effects from the CCDF curve for totalI :
..

.c
i population exposure would not indicate that the curve might be four to

five times too low, but the statement of the range of uncertainty would.

;
i

say so. Tr.11,216 (Acharya).

:-
. .

F-14. With respect to the risk from genetic effects. 0.26 cases per
.

reactor-year, it is in fact (numerically) greater than any other health'

effect analyzed (listed in Table 5.11 h) in the FES. Tr. 11.211-12*

(Acharya). With respect to non-fatal cancers, the Staff agreed that ,

this risk als6 is (numerically) greater than any other health effect

i M%
.

'

4

- _
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'
.

analyzed in the FES and is the highest risk. Tr.11,248(Hulman). The

Staff agrees that if a reader knew nothing more than what is explicit in

,

the FES he wouldn't know that there is a risk of benign thyroid nodules,

,

but that, indirectly, the references to the FES provide that level of

information. The Staff believes the informed reader of the FES should
.

'~

i also consult the references. Tr. 11,250 (Hulman). The Staff recognizes
~$

- that the state of the art for the precise quantification of the

uncertainty (in its risk calculations) is not well developed. Tr.
:

} 11,286 (Acharya). The uncertainty assessment is based on three

4 ' ' components, probability, source tenn, and consequences. Tr. 11,290

I (Hulman). Thus, its risk estimate could be too low by a factor of 40 or

too high by a factor of 400. Tr. 11,286 (Acharya).

. |
~.) F-15. Spontaneous abortions in wcmen exposed to radiation is a

| ' possible risk of severe accidents at Limerick, but this risk was not:

il included in the risk estimator for genetic effects. Tr. 11,252

'| (Acharya,Hulman). The Staff explained that the majority (whether 90%
3

! or just more than 50%) of spontaneous abortions would lead to loss of'

i fetus during the first trimester. Genetic effects in live births are>

'

included in the Staff risk estimator for genetic effects in succeeding
'

generations. Spontaneous abortion is estimated as 15% of the total .

.

( genetic effects. Tr.11,253 (Acharya). The Staff's estimate per
; reactor-year of spontaneous abortions is 0.15, which is higher than any

' health effect risk estimated in (Table 5.11 h of) the FES, but less than
.

.:.

I

i

_. . .. . . . .. . ... .. . .
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.

the estimated risk (0.26 per reactor-year) of genetic effects based on i

live births. Tr.11,258 (Acharya).

4

F-16. With respect to temporary sterility for males, the Staff

estimate is 0.16 per reactor-year (0.03 for females), which also is

higher than any health effect risk estimated in (Table 5.11 h of) the* ,

FES. Tr.11,261,(Branagan). The estimated risk from genetic effects is.
.

higher than this, however. Tr. 11,261 (Acharya). No cases of permanent*
*

sterility would be expected, because doses necessary to induce permanent

j sterility would be accompanied by lethal doses to other organs.

Temporary sterility is less serious than other early radiation
.

illnesses. Hulman and Acharya, ff. Tr.11,148, at 10.
I

F-17. The risk with respect to benign thyroid modules is 15 times

higher than that of thyroid cancer fatalities. (Tr.11,261 (Acharya).
.

j Thus, this risk (0.15 per reactor-year) also is higher than any other

<! listed in (Table 5.11 h of) the FES. Tr. 11,262 (Hulman).
.

4

F-18. Hypothyroidism - a decrease in activity of the thyroid -- is

a possible ccnsequence of irradiation. Medical treatment.*

administration of thyroid hormones or removal of the thyroid, would not'

impair the activity of a person in a measured way. Tr. 11,262'

(Branagan, Acharya).

.

*

G

.
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,

a

Y F-19. In addition to the health effects considered in the FES and

in addition' to benign thyroid nodules and hypothyroidism, other forms of-

.

health consequences not already accounted for in the FES or in this4 ;

y contention could be the early fatality dose to the exposure of the

!e embryo and in utero exposures. The early fatality of such exposure
,

i could be within 5 to 10 percent of the early fatalities already
~

-
; .

. reported. Also, there could be an early health effect due to excessive
1

.

,, .

j exposure of the thyroid organ, called thyroid ablation, in which case -
.

'N the thyroid could be destroyed. The number of such is very small

compared to early fatality. Tr. 11,263 (Acharya)..

*1
'

. F-20. With respect to impairment of c: defects in the development
4

|ij of children due to in utero exposure of embryos and fetuses -- e.g., ,

~j microcephaly, mental retardation, growth retardation, blindness, cleft

!i palate, spina bifida -- the Staff did not explicitly calculate their *

!
'

risks. The Staff believes, however, that the bases for its estimates of.'
.)
,! early injuries are more conservative than the WASH-1400 basis and
.;

! therefore provide a bounding calculation, including all other small
'1 *

impairment risks. Tr.11,264-72 (Acharya, Hulman, Branagan). The Staff
~

~! did not think that all of the health impacts that could be a~ssociated
.

with reactor accidents were not important, but it did not feel that it''
-

-
a

was necessary to describe, in great detail, every single ore of them in-

the FES. It thought that what it did was an adequate representation of

and the more important types (of impact:. Tr. 11.274 (Hulman). The,

Staff could have listed the health effects not considered explicitly in

i.j -

,
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the FES, and stated that they were subsumed by the other effects that

were analyzed in some detail. However, that would not have changed any

of the numbers in the CCDFs or the table expressions of risk that are

present in the FES. Tr. 11,282 (Hulman). In its final judgment on
'

i

whether the risks were low, the Staff did consider the health effects-~

explicitly neglected and also did consider the fact that the risks from! i

-
the neglected effects were a small percentage of the kinds of risk that

were described. Tr. 11,281 (Hulman).'
-

!
-

-
,

,

i F-21. For perspective, the Staff compared the calculated risk of'

,

genetic effects resulting from severe accidents at timerick to the

natural incidence of genetic effects. The accident risk to the first

generation of descendants of people irradiated was 0.05 genetic effects

,

per reactor-year of operation. For a population of 8.1 million people,

and a natural incidence fraction of approximately 11%, approximately:
-

,

880,000 genetic effects would occur in the first generation of

I descendants. Tr. 11.278 (Branagan).
.!
!
t

F-22. As stated earlier, the specific section of this contention

I that we are discussing, DES-4A-1, is limited to the adequacy of the*

. Staff's FES with respect to disclosure and discussion of total non-fatal c

f

latent health effects resulting from severe accidents at Limerick. The''

Applicant, however, also submitted testimony on this matter which we

find helpful in reaching our conclusion. Although the-public impacts

presented in the FES are somewhat higher than those presented in the
-

'

.

Ih

* .

----en--nm- v,,me. ---e-~~w--->--



-...,

.

.

,

'
- 188 - .

,

;
1

App 1tcant's Severe Accident Risk Assessment (SARA) report, the,

differences are within the range of uncertainties of such analyses.

Daebeler el al., ff. Tr.11.114 at 1. See also Tr. 11.458-59(Holman,
'

Levine).- Thus, the Applicant agrees that potential accident risks from-

"
Limerick are expected to be a small fraction of the risks the general

.*
public incurs from other sources. Daebeler et al., ff. Tr.11,114, at

,

|' 1.
.

, *.

i -

| F-23. The Applicant notes that, except for cancer fatalities,

j latent health effects (including non-fatal concerns, genetic effects,
I spontaneous abortions and temporary or pennanent sterility) are

generally not included in the numerical results of risk assessments, but
' .~ that they can be estimated from available infonnation. Tr. 11.329-31 .

. ,

. .

(Levine). The Applicant''s estimates of the public risk of latent health.

effects may be sunnarized as follows:

Latent cancer fatalities excluding thyroid cancers - 0.033 per.,

reactor-year.

j Thyroid cancer fatalities - 0.0064 per reactor-year.

Total cancer fatalities - 0.04 per reactor-year.
,,
,

(Applicant estimates, for comparison, that the expected number.

of cancer fatalities per year from all causes in the population
,

, around Limerick out to 50 miles to be approximately 20,000 per

! year).

Non-fatal latent cancers (including thyroid cancers) - 0.091.

per reactor-year..

!

!

.
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Genetic defects in the population surrounding Limerick - 0.13

per year (compared to 6,000 per year from other causes, in the
.

populationoutto50 miles). Using the most recent genetic risk
t

estimator (i.e., dose conversion factor) of 45 per 150 milliont

man-rem, the equilibrium damage (i.e., steady state rate of,

*e -
occurrence)wascalculatedtobe0.067perreactor-year.'

c

Spontaneous abortions are estimated to be on the order of 33
,-

to 76% of total genetic effects for live births (i.e., less than
2

0.10 per year).

Sterility consequence effects are viewed as subordinate to'

.

more serious radiation effects,-such as acute fatality or early

radiation illnesses. In general, doses either produce temporaryi

j
-

sterility, or if large enough, mortality.>

. , ,

Daebeler el al . , ff. Tr.11.114, at 29-34.|

|

!

The Applicant, based on its calculations of estimated risks,
| F-24.

j made some approximate comparisons of risks predicted for Limerick severe'

accidents and risks to the various population areas around Limerick from'

| The individual risks at one mile from the reactors ofall other causes.

early fatality from Limerick accidents is 10-5 of those that already

At 10 miles it is 10-7 For cancer fatality
exist from other causes.

.

risks within 50 miles of the reactor, the ratio of those predicted from
.

~ Limerick (accidents) to those which exist within 50 miles to the general
!

population from all (other) causes is 10~0 In the Applicant's view, -

.

the (Limerick accident) risks are, in fact, vanishing 1y small compared(
-

.

''

.,n,-,,,--~- - . - - - . , , - - - , , , -
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to other risks, and are trivial. Further, Applicant believes that to
- .

take the worst possible (value for a) parameter or condition in each of; -

- i
'

the various choices and combining (these to) get a very, very (worst)

;. possible case as a measure of the disclosure of ' risk to the population -
.

would be an irrational procedure. Applicant's witness believed that thei

i , , .

'. chance of all these parameters, be they weather, be they reactor
! '

accident scenarios, whatever ... all happening, in the very worst way. .

i { at the same time ... is an irrational combination. The probabilities of
- i

,q such things happening are even smaller than the vanishingly small
,,

'
j probabilities already discussed. Inclusion of factors that might affect1

f1 these values by (up to) a factor of 2 or 3 is not going to change (the

i conclusions). Tr. 11,442-45 (Levine).
i>

i F-25. With respect to such compariso.1, the Staff noted that it, .,
! estimates approximately 700 person-rems per year of operation of "the

-

Limerick reactor." It estimates the natural background radiation that

the population receives within 50 miles of the (Limerick) site as,.

| - l
: ; 800,000 person-rem per year. The Staff concludes that the ratio 700 to

! 800,000 (i.e., approximately 10-3) is small. The Staff agrees with the
*

1
,.

'

general conclusion of the Applicant. Tr.11.450-52 (Acharya).
-,

~
,

F-26. We turn now to the merits of this specific contention. i.e.,
'
*'

whether the FES has failed to disclose or consider adequately the total

latent health effects of severe accidents at Limerick.
.

b

f

,

I
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* .

F-27. The record is clear that not all latent health effects of>

.

severe accidents at Limerick were explicitly disclosed in the FES.
s

Among those not explicitly disclosed were those identified in the
'

'

contention, i.e., genetic effects, non-fatal cancers, spontaneous
.- .

abortions, and st'erility, due to both initial and chronic radiation
,

exposure, other than those resulting in fatalities. The reasons the.s

..

|
-

Staff did not include explicit disclosure of these and other latent

| $! health effects also are evident. First, the Staff believed that such

'$ disclosure was implicit by citing authoritative references which treat
. '! these matters in detail, ed ., BEIR I, BEIR III UNSCEAR, NUREG-75/014
| j

(formerly WASH-1400). Second, the Staff considered that for the1

!.j purposes of the FES it was not necessary to disclose explicitly those
,

1atent health effects that it believed to be relatively unimportant inJ
,

its best estimate calculations of the risks of potential reactor2
*

i

accidents at Limerick. This approach, i.e., characterizing reactor

! accident health risks by reference to early fatalities, latent cancer
|

fatalities and man-rem, although not complete, appears not to be: i
-

inconsistent with both industry practice and Commission policy. Tr.
,

11,329-30(Levine). We do believe an explicit discussion of all the
.

health effects in the DES and FES would better permit the public (as*

opposed to an informed professional) to understand all factors'
,

:onsidered in the risk assessment. We find, however, that the nonfatal,

latent health effects have been adequately disclosed and considered in'
-

this proceeding. This explicit consideration has not changed the basic
,

*
,

_

,,.~-,-rc- - -_ _ _ _ _ _ . -.-_
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^

conclusions of the FES regarding the radiological risk associated with-
^

:
,operation of the Limerick station.

p

'b. '_ Crop. Milk and Population Interdiction (DES-4A-2, 3 and 8).
iI. .

i .

'

: F-28. The FES does include disclosure and consideration of land
6

.

1 interdiction, but land areas for which crops alone, or milk alone would
.q ,

j- be interdicted (i.e., consumption or access denied), and the population *

.

|- in such land areas, is not explicit. Staff Ex. 29 (FES), at 5-93, Fig..

! \
5.4 h Table 5.11 g. The Staff described its interdiction model asg

; o

} consisting of four successively increasing areas, based on successively
,

t
-

: I, decreasing levels of radionuclide concentration. Thefirstarea(most
Ij highly contaminated) would require interdiction for more than 30 years. . .

f The second area.(which would include the first) would requirei

1

. decontamination. The third area (which would include.the first two)
! would require crop impoundment. The fourth area (which would include

1, the first three) would require milk impoundment. Hulman and Acharya,
.f
j ff. Tr.11,148, at 12-13 and attached figure. Estimates of the risks of

: -} iinterdiction of the various areas were calculated for the FES analysis, ,,

l using the CRAC (&alculation of _R_eactor _A,ccident Consequences) computer

p program. The CRAC code was developed for the Reactor Safety Study, *

,

I WASH-1400, (NUREG-75/014) and generates CCDFs taking into account

changing weather conditions and chronic pathways for radionuclides. The

results, in tenus of square meters per reactor-year interdicted (for the

four different levels of contamination), are presented in Table 1 of the

|
-

|
. - - . . . . . . . -- - - -

t i
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| 4: Staff's direct testimony. M.atTable1. The corresponding
.

probability distributions (CCDFs) are defined by values listed in Tables
-

2 and 3 of this testimony.
s

F-29. The Applicant notes that both the CRAC and CRAC 2 computer-'

,

programs are capable of estimating the different areas affected by*
|,

contamination, and are routinely used to estimate associated costs.
, ,

'.
.

Daebeler et a_1,., ff. Tr. 11.114, at 35. The predicted frequency with*

! which areas of various sizes would be contaminated above the levels set
*

c.f
for crop interdiction was calculated by the Applicant using CRAC 2 and-

|
.

is shown in Applicant's Table 5. H.at61. Applicant states that the

total land area within which crops are interdicted is generally not"
,

~ explicitly presented because the principal contributor to economic risk.;
is the cost of decontaminating land, ana* crop interdiction is expected

~

to last (only) one year. M.at38.
!

.

.

i F-30. The predicted frequency with which areas of various sizes
: .<

will be contaminated above the levels set for milk interdiction was[ {

l calculated by the Applicant using CRAC 2; the results are tabulated in'

:L

Table 7. Id. at 38, 63. The time for milk interdiction, i.e., loss in''

|
-

J dairy output, is only two months. StaffEx.29(FES),at5-106.
|

I Applicant finds that interdiction of milk products is not a dominant*

contributor to economic risks. Daebeler e_t, al . ff. Tr.11,114, at 39,
.

I 59.
I*

{ I

1

i n

!

:

j I

*
,

re ..
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.

-
.

!' F-31. The Applicant also calculated the frequency with which

, various numbers of people would need to be relocated for long periods of

time. Relocation costs also are found to be a relatively small
'

contributor to total economic risk. H.at39,59,'63.

|t .
,

j- F-32. Again, the Board finds that the FES did not explicitly
i :

} disclose and consider the total land area in which crops would be - . ,

i interdicted, the total land area in which milk would be interdicted, or '

the population within the land areas to be interdicted. Here again,
1 :
; i both Staff and Applicant appear to have done the societal risk analyses

[ (in this case the estimation economic impacts) according to general

industry and Comission practice, emphasizing the dominant, but not
.

neglecting the lesser, contributions to risk (in some cases more-

k- conservatively than realistically). We again find that the FES would
! have been more helpful to the public (as opposed to the informed

professional) had more complete disclosure and explicit consideration,

3

; been given to the interdiction question. We conclude, however, based on,

! ;

| the information provided by the Staff and corroborated by the Applicant

; in this proceeding that the conclusions of the FES with respect to
.

t.

j interdiction are correct.
|
J

.

; c. Cost of Medical Treatment (DES-4A-4).

) .

.

!* F-33. The cost of medical treatment of health effects was not
|

; expressed quantitatively in the FES. Richter, ff. Tr.11.148, at 6.
4

i
e e

f

:
-..
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'
.

i

The FES says only that the Staff has considered the health care costs

resulting from hypothetical accidents in a generic mcde' developed by

Pacific Northwest Laboratory (Nieves,1982) and that, based on this' ' '

generic model, the Staff concluded that such costs may be a fraction of
P

the offsite costs evaluated (in the FES), but that the model is not
j

sufficiently constituted for application to a specific reactor site.
-,

StaffEx.29(FES),at5-102.,

-

; .,
,

. ,

Staff witness Richter testified that he estimated the healthF-34.; ;

j care costs of 37 different accident sequences, as defined in Table 5.11d

-of the FES, obtaining direct, indirect and total costs. Richter, ff.
,

I '

I Tr. 11,148, at 2. Actually, Table 5.11 d of the FES lists the mean

probabilities of 37 release categories. Staff Ex. 29, at 5-77. He then
:

: i

' -
calculated the risk on a reactor-year basis by multiplying the costs

:

i times the probabilities per reactor-year of accident sequences
Richter, ff. Tr.

(presumably he meant release categories) occurring.:
! ' )

His results are tabulated in Tables 1, 2 and 3 of his11,148, at 2.*

.

I testimony. Jd., Attachments 1,2and3. Table 1 lists the three types
' of costs resulting from 20 release categories initiated by internali

r

Table 2 lists:
causes, fires, and low to moderately severe earthquakes.

-

4
,

,

the three types of costs resulting from 17 release categories initiated"

[
by severe earthquakes. Table 3 lists the totals for the three types of

,

Direct costs are all costs associated with thecosts per reactor-year.
.

treatment of the patient, g ., physician fees, hospital charges, costs

of medicines. Indirect costs are the losses due to the reduced

.

m

O ,
O
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.

productivity caused by disability or premature death. H.at2. The.

costs were estimated using the Health Effects Costs Model (HECOM), using

the health effects data from CRAC calculations as input and using
'

standard health economics cost of disease estimation techniques, along
*

with some key assumptions in arriving at the cost estimates of acute
.

radiation injuries and fatalities and latent cancers. The major

assus9tions used in deriving cost estimates using HECOM are described in
,

,, the testimony. Id.at3-4. The data provided in the testimony were not.

i

. included in the FES because they give a likely magnitude of cost rather

than precise estimates. Ofrect and indirect cost factors are based on

national data, not specific to the area surrounding Limerick and several1

j costs unique to the health costs of nuclear power plant accidents are
!

not included in HECOM. M. at 4. Some of the estimated health costs

are large, i.e., over two billion dollars. The probabilities of the:

!

( severe releases leading to such costs are so low, however, that the risk,

per reactor-year of such costs, expressed in dollars per year, is
I.

; relatively insignificant. H.at5.
( .

! :

F-35. The Applicant estimates the offsite economic risk of health
,

_ ,,

effects at $1900 per reactor-year, compared to its estimate of $6000 per

reactor-year for the median economic risk due to other offsite economic,

.

risks from reactor operation. These estimates indicate that off:ite
! economic risk is increased by approximately one-third if the cost of

health effects is considered. Daebeler g al., ff. Tr.11,114, at 40.
.

This conclusion is supported by the results of a recent study at the

. . ., .
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:

. r

Sandia National Laboratories that estimates the ratio of the cost of
,1

,

health effects to total offsite cost varies from 5 percent to 25
;

percent. App. Ex. 149, at 12 and Table 11.
,

,.
,

i

1 F-36. The Board notes that the estimates of health costs are

; ; uncertain, at best. Assumptions of the cost of human life very widely.*
'

,

Predictions of applicable discount rates are arbitrary. Some costs,*
-

e.g., screening of potentially exposed persons, .transportatton, genetic8

j effects, were not considered. National averages of costs rather than'

'

Limerick-specific costs were used. Tr.114,000-08(Richter).: t

,

4

1

1 F-37. In sum, the Board finds that a more complete discussion in
i the FES of the quantification of the cost of medical treatment of health
j ;

effects may have been arguably helpful to the public (as opposed to the

informed professional). The Board concludes, however, that the FES'

i adequately considers the quantification of the cost of economic effects,

'

of severe accidents, since the addition of quantified costs of medical
! .

: : treatment is both so uncertain and so low when the probabilities of

occurrence are factored in. In any event, the record and decision in

f this proceeding now adequately disclose such costs.
,

. .

.

d. FES Format (DES-48).' ,

i

-;.

F-38. The FES, itself, provides some data in the complementary
t

cumulative distribution function (CCDF) format and other data is
,

!

. .

*7.-= - .,my.---w-.-,-,.--..,,,,.,,,,w..e _ ,,,r w---. .. -m.,--...,,,,-ww,---,.-, -m-rme.-er,.-
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expressed as a risk, M., cost per reactor-year. Reactor accident

consequences are calculated using the CRAC~ computer program, which

provides the CCDFs as output.' No si. illa (computer program exists for

calculating health care costs and; regional economic costs of accidents..

These costs are expressed as av'eraha valset and the. risks are expressed
'

,

on a per reactor-year basis, usfrg the CRAC-generated data as input.
,

While the FES did not express heelth care costs quantitatively, Staff
, ,

.

testimony relating to LEA Contention DES-4A26 explains the analysis that
'

, s a / -

was perfomed. Additional econon'ic impacts'.thet were quantified in the
.' N

FES or the Staff testimony include health effects, regional industrial
.~ : ., .

impacts, decontamination and replecement power. Richter, ff. Tr.
,

'"11,148, at 6. ~,,

y,
. ': -

.

y.-
,

,, - -

'

F-39. The Applicant as'serts that while not all aspects of the
,

analysis of costs and risks are currently amenable to a fully rigorous

probabilistic treatment, bolh' the Staff and the App 1tcant have treated
,

, _ ,s

them using the current's' tate-of-tha-art in risk assessment to provide
; - - .

i full disclosure. The Applicant believes that we'must icok at the entire

( discussion, both its quantitative and qualitative aspects, to understand
,,

! the risks associatqd with the o[eration of Liperick. Daebeler'el a,1.,

ff. Tr. 11,114, at 41-42. .

'.

,

F-40. Since LEA provided no testiscay or witness on this
,

contention, it is difficult to understand exactly what LEA means by the

"fornet obscures the total impact'of sevire accidents at Limerick."

.

% W

* , r

- -

,.
,

'

.

~

~.. . . . . --.

l
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.

Judging from LEA's proposed findings 110-117, it would appear that the

concern is not with structure, but with content and manner of presenting

results. We agree with the Applicant that to understand the risks

associated with the operation of Limerick one must'look at the entire'
>

As we havediscussion, both its quantitative and qualitative aspects.

concluded with respect to part A of this contention, so we conclude with
.

'.

respect to part B, that the FES and the record in this proceeding-

I
adequately disclose and consider the risk of severe accidents ataf

To the extent that LEA believes that the FES consideration ofLimerick.'

' total _ impact of severe accidents at Limerick should include something in

addition to what is already there, we find no basis for such a

We find this part of the contention, DES-48, without merit.conclusion.

!

2. LEA-DES-3: People Will Decline to Evacuate.
\ -

I

i F-41. This contention states: '

i
i

The DES' severe accident consequence modeling fails
to account for the probability that a pcrtion of the

-

population will fail to take protective action despite;

planning and instructions, thus understating the
'

actual consequences of a severe accident at Limerick.- .

'

.

'

LEA's basis for this contention was an EPA sponsored study oft .,

F-42.

Hans and Sell, " Evacuation Risks - An Evaluation,"evacuations.

EPA-520/6-74-002, U.S. E.P.A. (June 1974). LEA asserted in its basis

that the Hans and Sell study showed that a percentage of the populationI

!

!

.
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<

} ranging from 6% to 50% would not evacuate despite instructions to do so.

Actually .as now apparently conceded in LEA's findings (Lb} PF 28, at,

-

11), the referenced study stated that approximately 6% of the population

refused to evacuate in the cases. studied. The'50% figure was taken from
:

! ,j a separate report quoted by Hans and Sell studying the response to *

Hurricane Carla in 1%1. That report considered the evacuation behavior
..,

|~ of people not only in the Texas county in which the< hurricane came '

s<a 'r
Lr ,

j- ashore, but also another Texas county, tvo citier located 100 mtles to ,

<

/
'j the northeast and a. county in Louisiana located 200 miles from where the' '

!

i - storm came ashore. Daebeler ets al. , ff. Tr.11,114, at 24-25. _We agree1 ;
, - -

.

.

with the testimony that the inclusion of people 1tving,grea_t distances.

T 3.,
i from the eye of the hurricane, and the fact that a majority"of people in ,

-
- ; + <

i the affected area were not advised to evacuate, make the 50Vnon-evacua-
_ _ . .

-
i;

-

f tion figure invalid as a . guide for a postulated evacuation |at Liherick.
,

''

: Id. at 25. ,,

'

;: _
,

-

'

t
.

'

.' F-43. In sum, there is no basis to assume that with the required |
s , 4

,;

|i emergency plan in place, including prompt notification systems and I

'

: follow-ups, that more than a small percentage of the population -- e
i i

perhaps, for all we know, about 5-6% -- would initially fail to'

!- evacuate. It requires, however, further speculation to assume that such -
o

persons would continue to refuse to do so in the face of follow-up

evacuation efforts by _ authorities and the evident evacuation of the rest
.

,s

E

of the population. See Hulman and Acharya, ff. Tr.11,148, at 5;,

,y

t'-,

t

#
4

k

.,
, W

&

=

. .
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| . Tr. 11,513-14 (Hulman). The evidence that only a very small percentage

of the population in the plume exposure Emergency Planning Zone (EPZ)
~ would fail to evacuate was buttressed by the report of an evacuation

-

that took place _in 1982 in the vicinity of.the Waterford Nuclear Station

in Louisiana. In that case, an area of approximately 60 square miles.'

with- the reactor situated fairly close to the center, was evacuated as a
* . ,

.

'

~ result of a non-nuclear chemical plant accident. The emergency response

,
.

took place in the context of the planning that had been done for the*

i The nonevacuating fraction of the population wasnuclear power plant.

approximately 0.2%,'or 50 people out of 16,000. Significantly, the;

authorities knew the names and addresses of all nonevacuating

individuals shortly after the accident. Tr. 11,514-16 (Kaiser);
,

Tr. 11,517 (Hulman).
,

,

-y
The Board does not believe it is clear that persons who, inF-44.

the exercise of their individual liberty refuse to evacuate, even after
j'i,

follow-up efforts, should be considered as part of the total societal?'

.j Nevertheless, the record also discloses the.

risk of a severe accident.'

effect on the risk estimanes if a small percentage of the population*

* refuses to evacuate. The Applicant's assumed base case protective

actions, for its risk calculations in SARA, are those of evacuation of
c.,

the entire population within ten miles of the Limerick plant, and normal~

activities for twelve hours after plume passage with subsequent*

relocation for people between ten and twenty-five miles from the plant.

.It modified this computer run for this base case to assume that 6% of
.

,

i

;
,

<
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. ,

j- the population would not take those evacuation and relocation actions.
r

Daebeler et .a_b , ff. Tr.11,114, at 27.

.F-45. The Applicant's sensitivity analysis assumed that the 6%,

nonparticipating fraction of the population was uniformly dispersed
, ,,

*

throughout the area. Tr. 11,503-04 (Kaiser). The Board believes that
,

this is probably conservative, since persons closer to the accident are
,

,

more likely to heed the advice of authorities to evacuate (or take other
>

*

i - reconnended protective actions). The nonparticipating 6% were assumed
,

to remain outdoors for 24 hours after the declaration of an emergency,
>

i,

' and then to rapidly relocate. This assumption is the equivalent of.

exposures that would be accumulated in two to three days of nonnal -

!I activities following plume passage. Daebeler g a_1. , ff. Tr.11,114,
'

.

.! at 27-28; Tr. 11,504-06 (Kaiser). We find the sensitivity analysis to
!t

| reasonably bound the speculative element of a nonparticipating
*

#

percentage of the population. We find no basis to accept LEA's

unsupported view (LEA PF 32-34), that even a much smaller percentage of

the population, let alone 6%, would continue to fail to follow the.

.j.
] advice of authorities to leave the area after two to three days.

,

!
.!

: d F-46. The results of Applicant's sensitivity analysis increased the ',! :

predicted public risk of early fatalities by 49%. We agree with .'he.

! . testimony of the Applicant and the view of the NRC Staff (Staff PF 36),
,

that this 49% increase is relatively small for calculations of this
.

6

.
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type. Other uncertainties in the assessment of severe accidents, such
' as uncertainties in source terms, are much more significant. Daebeler
~

et al., ff Tr. 11,114, at 28. The uncertainties in the results of a PRA

- are large. It is stated in the FES that the risk estimates could be

"too low by a factor of 40 or too high by a factor of 400."

4 Tr.11,286-90 (Acharya, Hulman). Typically, the area under the upper

. estimate CCDFs in SARA are on the order of a factor of one hundred

greater than the area under the lower estimate CCDFs. Any comparison of

.I the results of sensitivity studies, or of other PRAs must be made with
. :,
': this large range of uncertainty in mind. If the uncertainty ranges of
A two estimates are large and overlap to a large extent, then the two
1

!
results cannot be regarded as being significantly different. Thus, for

.t

instance, changes of a factor of two in estimates of public risk are

j insignificant in view of the large range of uncertainty. Daebeler el

al.,ff.Tr.11,114,at9. SeealsoJd_.at8,andStaffEx.29(FES),

at 5-91 and 5-108 to 5-115.
:

|
2 F-47. There is no basis for LEA's assumption (LEA PF 38-39), that
?g

persons would remain in " hot spots" for seven days so as to receive high

I (200 rem) bone marrow ground doses, thereby increasing the 49% increasee

j' calculated by the Applicant. Our findings above are to the contrary;

! again we believe the assumption of a two to three day period of failure

for 6% of the population to take protective action to be more than

reasonable -- it is likely quite conservatfve.

. . . .
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.

F-48. The NRC Staff's base case in the FES, as will be further
' '

discussed in our findings below on other NEPA severe accident

contentions, assumed a 100% evacuation of a 10 mile plume exposure

- pathway EPZ, after an average delay time of two hours and an average
i evacuation speed of 2.5 miles per hour. _ The Staff, consi: tent with our

own view above, believes the vast majority of-people would heed
,

j instructions to evacuate. Hulman and Acharya, ff. Tr.11,148, at 4.

| However, the FES (Staff. Ex. 29), also presents an alternative analysis

in Appendix M, using a postulated "Early Reloc" model of emergency,
,

i. response. The Staff did not perform this alternative analysis in
,i

'

response to this contention. Therefore, LEA's criticism that the

; Staff's alternative analysis is not a-direct sensitivity analysis
*varyi.ng the factor of nonparticipation of the population is

|' superficially valid. See LEA PF 35-37. However, LEA misses the point

that, rather than studying the effects of small variations around the
1

| average values of all the different evacuation parameters, the "Early_

i Reloc" model was used to reasonably bound the effect of different levels
~

of effectiveness of offsite emergency response. Hulman and Acharya, ff.

U Tr. 11,148, at 4; Tr.11,519-20 (Acharya). Staff Ex. 29 (FES), at
.

5-100.

'

t

=

| F-49. In the "Early Reloc" alternative Staff model, it was assumed

that all people in areas contaminated within the plume within a 10 mile

EPZ would not evacuate until six hours after passage of the plume.

Beyond the 10 mile EPZ, just as in the Staff's base case, " people were:
|

!
.

.

,,ew-- _ms ---
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assumed to relocate twelve hours after plume passage if they are in

highly contaminated " hot spot" areas (projected seven-day ground dose of

$ 200 rems to the bone marrow); if not, persons beyond the 10 mile EPZ

were assumed to relocate after seven days. Staff Ex. 29 (FES), at 5-80
.
'

and 5-82. Tr. 11.511, 11,534 (Acharya). Therefore, this model assumes-

that all people in the 10 mile EPZ receive a ground dose for six hoursa

$ in addition to the plume dose (and for larger periods for people outside
>

;-

! the assumed ten mile EPZ). Tr. 11,521 (Acharya). For this reason, evenp

{
though a percentage of nonevacuating people was not one of the varied

| 4

i parameters, the results of the Staff's alternative analysis bonds the
,

"i results of the Applicant's sensitivity analysis, which we'have already

found to be reasonable. Tr. 11,529-34 (Hulman).-

|

|
'

,

F-50. For the reasons stated, the FES adequately presents a range

|
of consequences in the event 6% of the population declines to

participate in an evacuation for the first two to three days after being
,

advised to evacuate. This is further supported and made more explicit
J

by the Applicant's analysis and our findings in this proceeding.~

|

:

3. LEA-DES-1: Relocation of People Beyond Ten Miles Implausible.
.

, .

_'

F-51. DES-1 states:< <
-

1

The DES' severe accident consequence modeling assumes the
relocation of the public from contaminated areas beyond the 10 mile

| plume exposure EPZ. (DES, Supp. 1, pp. 5-21 to 5-22). Such an

|
|

|
_

,

|
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.

assumption in Limerick's case is implausible and without foundation
in fact.

.

.

F-52. LEA asserts, as basis, that no planning exists or is

presently contemplated for such a " relocation." It notes that NRC'
,

planning guidance contemplates the possibility of ad hoc response beyond ..

the approximate 10-mile plume exposure EPZ, but believes in the case of -

Limerick such an ad hoc relocation beyond the 10-mile radius, is .,,

. impractical, particularly in the SE and SSE sectors (towards
f

Philadelphia)-inwhichtheyear2000populationbetween10and25 miles
,

will be 680,330 and 505,011, respectively. LEA states that no precedent

exists for the ad hoc " relocation" of such numbers of people.
|

|

F-53. The Staff's severe accident modeling does, in fact, assume

that those persons whose projected 7-day dose to the bone marrow would

be more than 200 rems, would be relocated. Hulman and Acharya, ff. Tr.'

11,525, at 4. Such potential evacuation is not considered in isolation,.
,

however. Rather, the Staff, using the CRAC computer program, calculated

the complementary cumulative distribution function values for the number
.

of people to be relocated under this criterion. M. From this .,

calculation it can be determined that for relocation from the hot spots

outside the 10-mile EPZ the probability that 5000 or more persons would -

be affected is approximately 10-6 per reactor-year, the probability that

50,000 or more persons would be affected is approximately 10-7 per

reactor-year and the probability that 300,000 cr more persons would be

,

|

.
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;

affected is approximately 10-8 per reactor-year. Finally, the

probability that 500,000 or more persons would be affected is

approximately 2 x 10-11 per reactor-year. These estimates include the'

probabilities of accidents, the probabilities of the weather sequences
s

and the probabilities of the wind blowing toward the various population

sectors. Ijd,. at 4-5...

J..

F-54. The basis for assuming that af hoc relocation of individuals
,.

i outside of the 10-mile EPZ is discussed in NUREG-0396, " Planning Basis
i

for the Development of State and Local Government Radiological Emergency'j
Response Plans in Support of Light Water Nuclear Power Plants," App. Ex.*

139, which states on page 16 that for distances exceeding ten miles,.
.

" actions could be taken on an ad hoc basis using the same considerations
,

that went into the initial action detenninations." Also, NUREG-0654
*

" Criteria for Preparation of Emergency Response Plan and Preparedness in
.

1 -i
.j Support of Nuclect Power Plants," App. Ex.140, states on page 12 that

" " detailed planning within 10 miles would provide a substantial base for

i expansion of response efforts in the event that this pnved necessary."'

Daebeler g al., ff. Tr. 11,114, at 10-11.
.

;

, -
-

e

F-55. The Applicant carried out a series of sensitivity studies to'

,.

f[
detemine the effects of alternative modeling assumptions concerning

.i shielding and relocation of individuals outside of the 10-mile EPZ. Id.-'

! at 14-16. From these studies it is concluded that the msults are

insensitive (within a factor of two or less) to a variety ofs

i
~

f
r

'** * e -m

"" -y ere--=,,pr-M-9p_y+-ee t-P*r- er vt 'm M*m o-*-Fw mi v ~lu=-rNT-1atte-W*-ge-arr e - aw m-P ewwurs w-r%m-mwememm., __ 'w& PN - den'e- tr a_ ear -la-wnewa w-m T P-



F, .;.,. . . . . . . ~ . . . .
. . .

- 208 -

- -
,

J_d.at14. The probabilities for early fatality todassumptions.

individuals between 10 and 25 miles range from 4.5 x 10-5 to 9.3 x 10-5 ,

t-
M.atTable1.

t

(
| F-56. Evacuation of large numbers of people have in fact taken

..

L~ place expeditiously. Baton Rouge, Louisiana, population 150,000, was
.

3

almost totally evacuated in two hours after a decision was made to
a

~i evacuate the city following an accident involving a chlorine barge.
:

Wilkes Barre, Pennsylvania, population 75,000, was effectively ' evacuated

I to a level of 96 percent in one hour because of a flood warning.
i
I Downtown Portland, Oregon, with a population of 100,000 was evacuated in

I one hour during a civil defense test exercise. One of the largest
i

recent public evacuations occurred in Canada. Late in the evening of
;
* ,

,

; November 10, 1979, a freight train transporting.both flannable and toxic'
>

i
materials derailed in downtown Mississauga, Ontario, Canada's ninth

.

>

largest city. During the next 24 hours, 216,000 people were evacuatedI

from homes and hospitals in a 50 square mile area around the accident-

1 site. Id. at 16-17.
...

|
*
,

t

J F-57. The contention is therefore incorrect in its assertion that

j there is no precedent for the ad hoc relocatior, of large numbers of
*

i .

people..

|
[

.

, . _ . _
. _. . . .--

.

,
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'4. LEA-DES-2.-' -

*
.

! F-58.. This contention states:
,

.

'

The DES' severe accident consequence modeling. user an-

assumption of a unifom two hour evacuation delay time in its*7 emergency response model. (DES, Supp.1, pp. 5-21 to 5-22).
- This assumption understates the likely delay time for a high

; -1.
population density site such as Limerick. This understatement>

of delay time results in an understatement of Limerick's risk,
,

because accident sequence calculations are sensitive toet

'j evacuation time delay assumptions.2-
;

' -j
.

'

i :

i F-59. The FES considers three types of response to severe accidents
'

at Limerick. Only the first type assumes evacuation. This response,

identified as Evac-Reloc (evacuation of the plume exposure pathway'

emergency planning zone (EPZ) followed, if necessary, by relocation of

persons outside of this zone), assumes an evacuation distance of ten

miler., a delay time of two hours, an effective evacuation speed of 2.5
"

.
. t

' miles per hour and a 15 mile path-length for each evacuee over which
, .

'

' radiation exposure is calculated. StaffEx.29(FES),at5-81. Risk.

(. calculations may, in some cases, be sensitive to evacuation time
,

estimates, which depend not only on the assumed delay time, but on the-

.. ..

evacuation speed and effective downwind distance to be traversed.
,

Hulman and Acharya, ff. Tr.11,525, at 5-6, 9. For some accidents therey
|

would be sufficient warning time to allow the public to evacuate before

the plume could reach them, even if the evacuation time were relatively;

4

| long. For others, the warning time could be short and many persons in
,

|
|

|

|
'

. . . . .

,-r.-- ,-.,.y , , . - , _ m,.,-yy-~,,v.y,.,m.,,-,,,.-w. ,.,wm.e,..,.mwmm_c,.,,,.~,-,,.,..,.,,-,_,,,.,,-.,,,,%..-. , . , , , , . . , , , - - ~ - - -
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a

the (plume exposure pathway) EPZ could not evacuate before being

overtaken by the plume (even if the evacuation time were relatively

short). The FES considers a range of risk assuming a two hour delay

time before evacuation to no evacuation at all. Id. at 6..

.- g
4

' **F-60. The Staff's basis for a two hour delay time does assume that
'

there is a well established emergency response plan, periodic testing of.

the notification system and procedures, and exercises and drills to '
4

maintain the plan in readiness. Hulman and Acharya, ff. Tr.11,525,

at 6. Such assumptions are not unreasonable, given that these actions'

are required by the Comission's regulations. 10 C.F.R. I 50.47, and .,

Appendix E to 10 C.F.R. Part 50.
4

,

F-61. T! t two hour delay time is assumed to result from three time

j increments; 15 minutes (from the reactor operator's warning) for the

j authorities to interpret the plant data and decide to promptly notify
,

people to evacuate,15 minutes to notify most of the people in the ten.

1 mile EPZ to evacuate, and 90 minutes for people to prepare to evacuate

and to get underway. Jd.at7. There would likely be variations in the-

delay time around the two hours in either direction, but the impact of ~ *
-

these variations on risk estimates would not be expected to be .

*substantial. !_d. at 6.

F-62. The two hour delay time assumed for Limerick is the same as

that assumed for the Indian Point site, which was based on two

.

,g , - . ar' #e e+- @ we emme se m *m* * 9 88
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.

evacuation time studies--one prepared for the Indian Point licensees and

one prepared for the Federal Emergency Management Agency (FEMA), by

different contractors. This delay time was characterized by the Indian

Point Atomic Safety and Licensing Board (ASLB) as reasonable.

Consolidated Edison Company of New ork (Indian Point, Unit No. 2),

Power Authority of the State of New York (Indian Point. Unit No. 3), 18*

NRC811,888(1983). Because the population within the ten mile EPZ at
m. .

Indian Point (0.25 million people projected in 1990) is larger than the*'
.

population within the ten mile EPZ at Limerick (0.16 million people
.

! projected in 2000), the Staff considers the two hour delay time at

Limerick as reasonable. Jd.at7-8. The evidence additionally
}

indicated that this delay time is appropriate even for moderately

adverse site conditions such as light snow, ice, and moderately severe
i

hurricanes and earthquakes. Jd.at6-7.

F-63. LEA, in its basis for this contention, concludes that a more

appropriate delay time would be in excess of three hours, based on the

evacuation model developed at Sandia National Laboratories. App. Ex.'

138. This model, based on historical data on experience with unplanned

or impromptu evacuation following transportation accidents, derived''
.

values of one hour, three hours, and five hours for 15%, mean, and 85%*

|
likely delay times. Instead of 2.5 miles per hour, however, ten miles'

per hour or higher evacuation speeds were assumed. The Staff does not

consider an evacuation speed of ten miles per hour appropriate for

|

.

.

i
-.

E
- . -



-
, . .. . . ...

I '

- 212 -

Limerick, however, based on its estimate of required travel time to,

evacuate the ten mile EPZ. Jd.at9.

..

! F-64. Based on the two hour delay time and 2.5 mile per hour
!evacuation speed, compared to the Sandia model using a three hour mean

,
,

' ,; likely delay time and a ten mile per hour evacuaticn speed, the Staff
.

[j believes that it should be inferred that the Staff's evacuation
,

|i parameters have not resulted in understatement of Limerick risks. Jd.

at 10.

1

i
'I F-65. To examine the effects of changes in delay times and
t i

'
evacuation speeds on the final risk results, the Applicant perfomed

.! i
s ; sensitivity analyses using various models and various values for the

i4

] delay time and evacuation speed parameters. These studies used the CRAC
i

1 ; 2 computer r. ode and the radioactivity release source terms developed by
-

1

|)'
theApplicantinitsSevereAccidentRiskAssessment(SARA) study. The

: j SARA evacuation model incorporates the results of the Sandia study (on
4

a

:,
delay times) explicitly with delay times weighted as follows: one-

- hour--30%, three hours--40%, and five hours--30%. The Applicant found,
,
,

that the FES risk estimates do not differ greatly from those in the '.-

(' Sandia model, even though the delay times and evacuation speeds are

i different in the two models. Daebeler et al,., ff. Tr.11.114, at 22-23,
,

! 58. Applicant's sensitivity studies included variation of evacuation

clear times from 4 to 13 hours and delay times of one, three and five

! . hours codined with a 2.5 mile per hour evacuation speed. All of the

. .

I

s

. . 1. _... . .

_ . - . _ _ _
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i

results were within a factor of three of the result for the FES

Evac-Reloc Model. The Applicant concludes that the Staff use of a two

hour time in the FES does not lead to a significant understatement of'

[ Limerick's risk. Daebeler g al,. , ff. Tr.11.114, at 23.
.

.

:
! .: F-66. LEA implies that a longer delay time for Limerick would be
,

incurred because of its higher than average population density. To the'

I,b contrary, the Hans and Sell report, upon which the Sandia Generic Study
.!
a is based, contains examples of evacuation from areas with population

.

,

.a
1 densities greatly exceeding the 700 persons per square mile located

!i within 10 miles of Limerick. Daebeler et al., ff. Tr.11,114, at 21.'
-

i
,

I f

F-67. Based on the record in this proceeding we find no basis for*

the assertion that the assumption of a two hour delay time for
:

evacuation of the ten mile EPZ at Limerick understates the likely delay
;

i time. It is clear that some people will evacuate earlier and some .

' later, but the use of two hours versus, say, three or more hours is

reasonable for the purposes of estimating risk provided the evacuation
'

!
speed assumed also is reasonable. The assumption in the FES of a 2.5

i -

mile per hour, rather than a ten mile per hour, evacuation speed,

compensates, even though not completely, for the shorter delay time.; .'
.

| Tr. 11.556 (Kaiser). Based on the uncertainties of postulating actual
.

! evacuation conditions, and the sensitivity analyses described above, we
:

-

}
find that the FES assumption of a two hour delay time, together with the

assumption of a 2.5 mile per hour evacuation speed, does not result in

4

I

. .
,
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+

any significant understatement of Limerick's risk, if indeed there is.

any understatenes.*;. Consequently, this contention is without merit.
'

i

e

: 5. Conclusions of Law as Applied to LEA and City Severe Accident
:. .

Contentions.'

. . .
,

,

'
.

i a. LEA's Propcsed Conclusions of Law. -
,

.

! !
'

I !F-68. LEA has summarized its position as to the defects in the FES

:I in its proposed Conclusions of Law. Proposedfindings(July 26,198'4).
- t ,

| ! It first cites Baltimore Gas and Electric Co. et al. v. National

Resources Defense Council, ,_ U.S. , (1983) slip op at 9, 19, to the
,

-
1

effect that:#

'
,

The National Environmental Policy Act (NEPA) places upon an
; agency the obligation to consider every significant aspect of the

environmental impact of a proposed action, and recuires an EIS to
; disclose the significant health, socioeconomic anc: cumulative
: consequences of the environmental impact of a proposed action. '

; '
.

F-69. It then quotes from the NRC Statement of Interim Policy on !
\
'

*
..; ,

Nuclear Power Plant Accident Considerations under the National
*

Environmental Policy Act. 45 Fed. Reg. 40101 (June 13, 1980), as
~,

follows:

Environmental Impact Statements shall include a reasoned-

consideration of the environmental risks (impacts) attributable to
accidents at the particular facility ... within the scope of each

;

I
i

'

,

.
.. .. -

j
1 '''N "wM-- ywr-' -Nw- "=-
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;

such statement. In the analysis and discussion of such risks,
approximately equal attention shall be given to the probability of-

occurrence of releases and to the probability of occurrence of the
' environmental consequences of those releases.

***-

;

I -[ . The environmental consequences of releases whose prooability
of occurrence has been estimated shall also be discussed in

.

probabilistic terns. Such consequences shall be characterized in..
terms of potential radiologica'. exposures to individuals, to' + s
population groups, and whera applicable, to biota. Health and
safety risks that may be associated with exposures to people shall

. .

*

,

i ~ q be discussed in a manner that fairly reflects the current state of
.: , knowledge regarding such risks.'

9.

I i
F-70. Finally, LEA concludes that the FES fails to comply with.

.;;,

.

i
these mandates for eight reasons. We have already discussed the fact* ,

that compliance with NEPA need not be restricted to the content of the

FES alone. Rather, our findings and conclusions, based on the entire
.

I record before us, are deemed to amend the FES.

,

F-71. Generally,' with ressiect to Baltimore Gas and Electric, we

i note that the key word is "significant." As all parties agree, the
>

: estimates of environmental, including health, effects resulting from low3
-

:

| probability, high consequence accidents are attended by large
f

uncertainties. Where such estimates are clearly small, as they are-

. . . .

here, compared to the risks to which the environment and the population ;

.,

are otherwise exposed, second order effects cannot reasonably be

j considered significant. Further, whatever significance such second

|
order risks may have, they may reasonably be considered as enveloped by

the uncertainty in the estimates of the dominant risks. Similarly, the'

-
.

i

.. .. .. -

m-~mm.---.m~-- ~-..
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:

precision of the estimates of the dominant risks is not important where-

,
the risks are clearly small -- taking into account the uncertainty of

the estimate -- compared to the risks otherwise extant.
.

'

F-72. With respect to the first paragraph quoted from the Statement
; ..

of Interim Policy, the Board certainly agrees that the FES and this-

.

I decision should give equal attention to the probability of occurrence of
.

|
releases and to the probability of the environmental consequences of

'j those releases. This, we believe the Staff, the Applicant and we have
.

' done. With respect to the second paragraph, we believe Staff and'

1

|f Applicant testimony and our own familiarity with the subject supports

the conclusion that the health and safety risks that may be associated; ,

'
with exposures to people have been discussed in the FES and on the

,

record of this proceeding in a manner that fairly reflects the current, ,

state of knowledge regarding such risks.'

!

:

!
j F-73. Notwithstanding the above, we have found in a number of,

instances that the FES might have led to easier canprehension by the
;

'

public (as opposed to the informed professional) had there been explicit
4

- .

discussion in the FES itself of the rationale for including some matters'
'

i and excluding others. Perhaps this was a consequence of using
-

state-of-the-art knowledge and methodology.
1,

F-74. Based on the above, and the record before us, we find

,

i

.. . . . . ..._ . . .. . .

'
- - . - - . - - - . . - - -
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.

(a) Certain health effects which may be caused by a severe'

accident at Limerick and their associated probabilities, including
t

genetic effects, non-fatal cancers, child developmental impainnent

caused by in-utero radiation exposure, spontaneous abortions, sterility,'

benign thyroid nodules, and hypothyroidism, have been adequately

disclosed.-

!
.3

i (b) The total land area in which crops and milk will be*
7

1
: interdicted and the probabilities associated with such interdiction,

have been adequately considered and disclosed.
!

'

.

(c) The population in the areas to be interdicted, and the

probabilities associated with such population interdiction due to severe

accidents at Limerick, have been adequately considered and disclosed.

! (d) The economic cost of medical treatment of all health
,

7

effects of severe accidents at Limerick, and the probabilities
',

[ associated with such costs, have been adequately considered and

disclosed.
:

.

(e) The assumption used for population relocation beyond the'

plume exposure EPZ in the calculation of health effects is not-
.

inappropriate.4

!

i

|

.
.

|

_ . ._ __ ___ _ _ . _ _ . _ . _ _ _ _ . . _ . _ _ _ _ _ _ _ , _ _ , _ _ . _ _ , . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ . . . _ _ _ _ - _ _
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,.

(f)_ The evacuation delay time used in the emergency response-

model for calculating health effects is not inappropriate.

!
.

(g) The probability that a portion of the population will'

fail to take protective action has been adequately taken into account,
:t- ..

thus the risk of health effects of severe accidents has not been

understated. ,

i .-

)' (h) The total risk of a two-unit facility over 30 years of

,i operation is adequately disclosed by disclosing the risk per

reactor-year of a single unit and the fact that the risk from two units

is approximately twice that of one unit.
.

I

b. City's Proposed Conclusions of Law.

F-75. The City does not propose specific conclusions of law with
3 ;

respect to its three admitted contentions. We have carefully considered,

each contention and have denied them for the reasons discussed in

sections of this decision following this one. The City, however,
,

, .

concludes that further NEPA assessment in terms of weighing-

environmental costs versus benefits of the project is warranted for Unit '

.

No. 2, and a stay by the Nuclear Regulatory Commission of any

determination of licensing of Unit No. 2, in terms of the acceptability

of environmental impacts, is appropriate. City PF, at 19-21 (July 26,

.

I

_
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1984). We discuss the City's basis, as set out in its proposed
.

conclusions of law.
.

.

1. The National Environmental Policy Act of 1970 ("NEPA")
directed federal officials "to use all practicable means,
consistent with other essential considerations of national policy,"

- to protect the environment. 42 U.S.C.A. i 4331. Consistent with
that mandate, the Nuclear Regulatory Commission, prior to issuance'

of an operating licensing for both Limerick units, must fully
disclose the environmental impacts of the units' operation and must

.

,6 factor into its licensing decision consideration of NEPA's mandate.
:

. , . ,

1

F-76. We have found that the FES and the record in this proceeding.

j
fully disclose the environmental impacts of the operation of both units

,

and we have taken NEPA's mandate into consideration in reaching our

conclusions. The City, by its cross-examination, has not controverted

the evidence of the Staff and the Applicant in this regard.
.

! 2. The informative uses of the environmental impact study
are to provide infonnation to the general public and public

.

d officials at all levels of government, 40 C.F.R. I 1500.1(b), and
4 to provide the basis for an informed decision on the part of the'

NRC. Sierra Club v. Froehlke, 345 F.Supp. 440, 444 (W.D. Wis.,

1972), aff'd 486 F.2d 946 (7th Cir.1973). On this count the study.
'

must be reasonably thorough and must take a "hard look" at the.
i

environmental consequences. Kleppe v. Sierra Club, 427 U.S. 390,
410,n.21(1976).

.

.

f*
F-77. Similarly, we find that the FES and the record in this"

.#

proceeding provide information to the general public and public

officials at all levels of government, and, together, are reasonably
.

thorough and do take a "hard look" at the environmental consequences of

.
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'

,
-

severe accidents at Limerir.4. Neither has the City, by its,

: cross-examination, controverted the evidence of the Staff and the

Applicant in this regard.n

1-
'

;

.

; 3. NEPA does not mandate informational requimments only,
however. NEPA injects envimamental considerations into the "

'

decision making process itself. Weinborner v. Catholic Action of
'

Hawaii.454U.S.139,143(1981). An essential element of decisfon
1

,

i* making is whether alternatives should be considered in light of any '

benefits of the action in relation to the measured environmental
-

*
! 1mpacts of the action. 42U.S.C.A.I4332(2)(c)(iii).

;I.' '

-
:.

, :
,

F-78. The Commission, in its Statement of Consideration
!

'
.

j' accompanying the change in 10 C.F.R. Part 51, relating to Need for Power {
|. and Alternative Energy Issues in Operating Licensing Proceedings (47
i

*

'

i: Fed. Reg. 12940,(1982)) stated that it is not necessary, absent a '

showing of special circumstances, to consider the issues of need for!
i

|- power and alternative energy sources at the operating Itcense stage of a

| licensing proceeding. (Seealso10C.F.R.Section51.53(c)). The City
}.. has not made a showing of special circumstances in this proceeding andi,

|2 therefore the issue is not a proper subject for review by this Board.

Further, the City now raises essentially the same issue that was the,

.

subject of its Contention City 17. That contention was opposed by the
,

,

,

( Staff and the Applicant and was rejected by the Board. (Memorandumand
'

.

Order Confiming Rulings and Schedules Made at Special Prehearing

ConferenceonNEPASevereAccidentContentions(April 20,1984), Slip
,

Op.at4).

,

;

_ _ - _ _ _ _ _ ____ _ _ ___ _
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t
*

'

4. In keeping with the National Environmeetal Policy Act. 40
CFR 1502.22(b) and the Comission's Environmental Protection
Regulations, 49 Fed. Reg. 9352,9347(March 12,1984), the Board'.

''

has considered a full range of both the probabilities of various
accident scenarios and their associated consequences. Given the

,

developmental status of these types of analyses and their high
degree of uncertainty, a reasoned approach is to review and
consider this range, including the calculated uncertainty. range.;

We have considered on thisfrecord a reasonable range of dose
>

: conversionfactors,exposurelevels(protectiveaction
.

-
j effectiveness), bad weather, and the probability calculationi '

uncertainty range. Although upper bound results were not portrayed
;

here in every instance, we have compensated for that lacking by
. .

! .

. .: giving greater weight to the uncertainty range, especially the ,

*

upper bounds.
| _ *

*

.

4 :

F-79. It is inherent, perforce, that estimates of very low ,

+

i !

!,
probability, severe cons:quence accident risk, for which there is no

f
direct experience, will have large uncertainty. It is correct that we

,

have considered the uncertainty range, but we fin.d there is no basis for-

!;

| giving greater weight especially to the upper bounds. Rather, we
,

maintain that in consideration of risk it is not only proper, but!
'

.

mandatory, to consider the combination of probability with the magnitude
:

-

of the consequence.
-

4

,! ( I.

Based on our consideration of this record in the above| "1 described framework and what has been thereby disclosed in terns of
5. '

; ! the environmental impacts of potential severe accidents and the j
: oi uncertainty in measuring both the probabilities and consequencesf

"j, associated therewith, we conclude that further NEPA assessment in
tems of weighing environmental costs versus benefits of the

e

project is warranted for Unit No. 2. A stay by our Comission of"'
! any determination of licensing of Unit No. 2, in tems of the

.

acceptability of environmenta . impacts, is appropriate for thei ,

' '

following additional reasons:
t

.

.

2

!
,

I

|
.

.

! .

- . _ - . _ . _ . _ _ . - . - . - . ._.-. . . _ . _ _ _ _ _
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,

(a) The pending availability, for NRC review, of the
Pennsylvan'a Public utility Consiission's. '

: investigation results will precisely focus on and
develop the economic issues associated with Unit
No. 2's potential operation.

.

(b) Unit No. 2 is only partially completed, with '

in-service not scheduled until the 1990s. A stay of
licensing now will not have the construction
scheduling impact associated with such a stay for a *'

nearly coupleted plant.
,

(c) There have been vastly changed circumstances since'

1973, when this issue was last examined by the '.

Commission in an adjudicatory context. These.
'

changes will affect the economics of the plant's
i operation. Also the partial nature of construction
.; completion will affect the economic analysis when

Lj comparing Unit No. 2 to alternatives, in contrast to
comparing the economics of a completed plant to the
economics of alternatives.

I (d) The lack of previous consideration at the
j construction stage of conservation, cogeneration,

etc., as alternatives also compels reconsideration.
; Conservation, good management, cogeneration, and
3

I
rate structures to promote efficient use of
production are now an essential component of the

! Nation's energy policy. National Energy Act of
1978. They are no longer viewed as " remote and.

g speculative" possibilities.

In conclusion, before doubling the potential for the mblic'sI
exposure to these environmental impacts in such a higi density,

population area NEPA requires us, as federal officials charged,

with the protecting environment, to stay a decision on Unit No. 2
until the Pennsylvania public utility has completed its '*

* investigation.

F-80. City's reasons to stay a decision on Unit No. 2 simply will *

not wash. First, the fact that there are uncertainties in estimating,

(of course they cannot be " measured") both the probabilities and

consequences of potential severe accidents in no way supports the
.

S

O
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conclusion that further NEPA assessments are required. The record is

The benefitscomplete and adequate with respect to environmental costs.

(a reconsideration of need for power and alternative energy sources) are

not a proper subject for litigation before this Board. No special

circumstances have been shown or are apparent to call into question at

this late date the environmental judgments reached many years ago, at*

the construction pemit stage, on .the benefits of the proposed action.
'..

EThis is not affected by economic considerations of:*

.

.

(a) the pending availability of the Pennsylvania Public

utility Commission's investigation results of economic issues,

(b) a change in construction scheduling impact,
,

'

.

,(c) possible changes in the economics of the plant's

operation.

-|
'.1

F-81. Finally, we do not accept the conclusion that the public's'

| exposure to the environmental impacts of severe impacts has been

. , ' doubled. Philadelphia Electric's application has been and is for
.

: .

and2),
ALA8 h Consumers Power Comoany (Midland Plant, Uni 455,7NRc155,161-63(1978J(economiccostoftheproposedactionE
is only material under NEPA when there are environmentally superior
alternatives).

.

e
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e

operating licenses for two units at Limerick. The fact that risk '

'

estimates have been expressed in terms of reactor-years of operation

certainly has not obscured the fact that risk will attend operation of

both units. *

.

*
,
t

F-82. City's proposed Conclusions of Law are rejected, for the

! reasons given above.
.. .

.

6. City-14: Evacuation Speed. Backups and Bad Weather.
,

:
'i

F-83. This contention, as admitted, alleges three reasons why the

FES does not accurately reflect either the median or upper estimates of
.

the radiological effects which would result from an accident at Limerick
,

'

because several key input assumptions associated with human activity

after a severe accident are not realistic: (a)incorrectassumptionof.

,

evacuation speed. (b) failure to correctly consider backup of evacuees
! +

; at Philadelphia's outskirts, and (c) failure to adequately consider bad
;

weather scenarios. We discuss them in turn.

.

a. Evacuation Speed.
.

.

, .

a. The base case average evacuation time (speed) of 2.5 mph
is based on an 1900 study which is now inaccurate. City, as part
of this section of the contention, refers to the $tatement of,

Issues of the Comonwealth of Pennsylvania with Respect to Offsite
Emergency Planning, January 30, 1984.

.

e
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F-84. In its Statement the Commonwealth asserted that the Applicant'

must prepare an updated evacuation time estimate study for the Limerick
'

plume exposure pathway EPZ; the evacuation time study the Applicant has
;
,

submitted to the NRC for approval is outdated and based on inaccurate

infomation. Deficiencies in the study include, but are not necessarily

*| limited to, reliance on out-of-date and inconsistent census data, use of

.. [. incorrect evacuation routes, use of a concept of " maximum evacuation
t*j time" that does not accurately reflect the size of the plume EPZ, and

failure to account for the notification system to be installed by the'

Applicant.

F-85. The Staff did derive the mean effective radial sneed of 2.5

mph using an Applicant's consultant 1980 report estimate of four hours
,

travel time to clear the 10-mile EPZ. This was not the only basis for

this rate of travel. The Staff, in its risk analysis for the Indian"

-

6

Point site, derived an effective evacuation speed of 1.5 mph on theg'
'j basis of a mean estimate of 6.7 hours of travel time to clear the

10-mile EPZ. This was based on two evacuation time studies made for

Indian Point, as reviewed in NUREG/CR-1856, An Analysis of Evacuation

*' Time Estimates Around 52 Nuclear Power Plant Sites, Vol.1. May 1981.

This speed, equivalent to a slow walk, was considered reasonable by the#

Indian Point Licensing Board. Hulman and Acharya, ff. Tr.11,525, at"

125 Consolidated Edison Company of New York (Indian Point Unft No. 2),
.

: Power Authority of the State of New York (!ndian Point Unit No. 3),18

NRC811,888(1983). Because the population within the Lfmerfck 10-afle
.
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,

- *
x,

.

EPZ(0.16millionpro.j$ctedfor~theyear2000)isconsiderably'lessthan
,

the population within the Indian Poi,% 10-m11.e EPZ (0.25 millicn
-s . . _ s. . s '-

projected for the year 1990)' the Staff .fu4ed the'effectise evactation-

,. , x,y .4
speed of 2.5 mph for Limerick to be consistnt with.stin 1.5 moh for.

,

.

Indian Point. The Staff recognized there cou14f other' factors, such,

s
,

,
'

;

as terrain differences, differences in capacities o'r rtead netWrks,
y :., ., ,

etc., which could influence the effective evacuation speeds; Hulman and.

.. ,
.,

Acharya, ff. Tr. 11,525, at 12e . ; '%
. ,- 4.

s., 7 . ,

.

s .>

., x , ,
,

F-86. Tir .,caffdidnotpresupposegreatarcuracyinthe$^.5 mph
''

x s,

speed estimate or in.other' parameters used in the risC)nalysis. ;It
'

'
, b%

asserts that a reasonable bounding of risk estimates due to minor
,

perturbations in evacuation model p3rameters is provided by the..use oli
'

the "Early Reloc" mode of emergency response discussed in ar) alternative(
,

; risk analysis of Appendix M of the FES. Finally, the Staff. notes that,

' '

the risks of early fatality are dominated by Limerick reactor accidents
*

1nitiated by severe earthquakes for which evacuation is unilkely, and

: only ti;e " Lata. Reloc" mode of emergency response would apply. Hulman

and Acharya, if.- Tr.11,525, at 10-13.
.

.
. ,

_

F-87. Toexamine'theeffectsofchangesindelaytipssand
^

.

.

evacuation spands on the final risk results, the Applicant performed
'

sensitivity, analyses using various models and various values for'the
~

delay tien and evacuation speed parameters. The results of these
'

calculatic.w 'were suw.arized as estimetes of the public risk of early
v

*
s

% g

~'+ a

A P b,e

'
-.

, s. .
,
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.

fatality, from which it was concluded that the predictions of public
.

,

risk do not differ significantly when the evacuation speed is varied

from 2.5 to 10 mph. Daebeler et d. , ff. Tr.11,114, at 22-23, and

Table 2.
,

F-88. The Board finds that the value of 2.5 mph for the average ,*

evacuation time may, indeed, not be accurate. We note, however, that
4

.

comparison of the FES results with the results of an extreme case of a* -'

~ ! three hour delay time and a one mph effective evacuation speed would
,

|

|- change the estimate of the predicted public risk of early fatality from

3.5 x 10-5 to 9.9 x 10-5, a factor of less than three, which is'

T

insignificant compared to the uncertainty of the estimate itself. J d_.i

Table 2. See also our findings above on DES-2. This part of the
,

contention (City 14a) is without merit.!

b. Evacuee Backups at the Outskirts of Philadelphia..

}
.

b. Not included in the base case is the known phenomenon,

*

I that as evacuees approach the City outskirts, their speeds would
| reduce, backups would occur and consequences due to trappedj

. f evacuees would increase.
.

.:
F-89. Philadelphia, at is nearest outskirts, is approximately 21

,
'

,

miles from the Limerick reactors. The Staff does not disagree with the

City assertion, but concludes that there would be no appreciable changes

in the results of the risk calculations, taking the backup phenomenon

.

- - - ._
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. ..

into account, for the following re& sons. First, an accident would have
.

to occur, of low probability, that would release a large amount of-

radioactivity to result in high radiological doses substantially beycnd.

,

the 10-mile EPZ. Second, the wind blows toward Philadelphia only 27
| percent of the time. Third, given the above, the atmospheric diffusion

.

.
conditions would have so be poor to allow sufficient concentrations of

. radioactivity to remain in the plume. Fourth, evacuees would be advised
i

.

.

; that after crossing'the 10-mile EPZ boundary thsf should travel in a '

i crosswind direction. Fifth, in an actual situation, contrary to thee
9i .i

!, CRAC code assumptions, the plume direction would be variable, and the
'

evacuees directions of motion would be variable. Sixth, the Staff made

additional calculations assuming that all the evacuees in tha plume

| ; exposure pathway within the 10-mile EPZ and in the SE and SSE sectors

(toward Philadelphia) would wind up in those sectors between 20-25 dies
'

before the plume arrived and remain there''du' fing plume passage. .The

results of the latter calculations allow the comparison of the estimated.

societal risks originally calculated for the FES with those calculated

in response to the City contention. These comparisons show no increase,

in early fatalities (assucing supportive medical treatment), a five>

1 . *
i percent increase in early injuries.. a four percent increase in latent

/

cancer fatalities (excluding thyroid), a five percent increase in latent '
'

'

-a .

thyroid cancer fatalities, and a four percent ~ increase in total' ' '

person-rems, for the calculations based on the stated assumptions. "

'

Hulmar, and Acharya, ff. Tr.11,525, at 13-17 and Tables 2, 3 and 4. '

- s

f

|
. .

~

'
'

.,

w

-c.~+ a

)

\,

'
- . . _ , - - _ . _ __ . _ . _
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.

F-90. Given the magnitude of the uncertainties inherent in the risk

analysis calculus, and the conservations of the CRAC model cited above,

such low percentage changes in the public risk caused by a backup

phenomenon have no significance. This part of the contention (City 14b)

has no merit.

, .

I c. Bad Weather Scenarios.

.1
.I

The DES does not separately portray the health
$ e.

consequences under bad weather scenarios. Many weather scenarios,,

including theoretically bad weather conditions, are averaged~;

~, together.*

F-91. The FES does not, in fact, provide a separate showing of the

effects of bad weather scenarios on risks. The CC0Fs in the FES

implicitly portray the effects of bad weather, however, because these
%

-- higher consequence situations (assuming large releases) have much lower
:

j probabilities than the better weather situations and show up in the tail

-
ends of the CCDFs. The weather conditions, themselves, are not

averaged. Rather, the consequence magnituies associated with the 91
t
i

weather sequences are averaged to obtain the conditional mean value of
.

;
The Staff recognized, however, that bad weather.

the consequences.
,.

scenarios might have an impact on evacuation. To provide a bounding

|
calculation on the impacts of bad weather, the Staff provided, in

Appendix M of the FES, an analysis of an alternative response mode,

"Early Reloc," as an alternative calculation of public risk. Comparison
,

'

,

i

1 .

!

!

|
*

. _ .-- - . - - - . - - . _ _ _ . -- - - - - - . - . - - . - -
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'

;

!

of (a) the total societal risks within 50 miles of Limerick per reactor

year for the case of Early Reloc for accident causes other than severe
-

earthquakes and Late Reloc for accidents caused by seve're earthquakes
,

|

(Table M.la) with (b) the case of Evac Reloc for accident causes other

. than severe earthquakes and Late Reloc for accidents caused by severe
,

,
earthquakes (Table L.la), shows an increase in early fatalities with

l .!..
\

supportive medical treatment of 20 percent, an increase in early '

' a... O

fatalities with minimal medical treatment of 25 percent and no change in,

] early injuries, latent cancer fatalities excluding thyroid, latent
j ::t

} thyroid cancer fatalities, or total person-rems. Hulman and Acharya, !
|

'i ff. Tr. 11,525, at 17-20.
1 |;

'

F-92. While it is true that the FES does not separately portray the

health consequences under bad weather scenarios, the worst (weather)

cases are included in the calculations of the CCDFs-(Tr. 11,672 |;

(Kaiser)) and the bounded changes in public risk due to such conditions
,

'y4 can be inferred from the results of the analyses presented. Moreover,
,

!
such changes, while not a result of not considering bad weather, per se,-

,

$ but a result of assumed changes in emergency response, are found not to
,,

3 be significant compared to the uncertainties inherent in the risk

analysis.
.

F-93. This part of the contention (City-14e) has no merit.
|

.

'
t

I

.

..,.. . ,f .v -,- . . - - . , *
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7. City-13: Dose-Distance _. Calculations for Philadelphia.

.

F-94. The essence of this contention is that the FES does not

explicitly provide curves of calculated radiation dose resulting from
}

.i postulated severe accidents at Limerick, as a function of distance,

-specifically for distances including the City of' Philadelphia (City).'':
City asserts that the absence of this explicit data makes it! impossible?i;

for the Connission to accurately ascertain the likelihood of the public*-
,

receiving doses in excess of Protective Action Guide (PAG) levels, or in-

excess of some other unacceptable level of societal risk. In

']
particular, City believes that the high density population around the

|
(Limerick) site should be taken into account and the probabilities of

y

.

the occurrence of release and of occurrence of environmental
!

consequences should be presented separately, to be separately understood

and evaluated.

The Staff, in fact, did not separate out doses to individualsI'. F-95.
!

or population groups for presentation in the FES, since these were**

considered as only intennediate parameters in the assessment of the
,

~

*5 impacts of severe accidents at Limerick. What the Staff did present in

the FES were curves of the risk of individual dose versus distance, the'
.

individual risk of early fatality versus distance, the individual risk*

of early injury versus distance, and the individual risk of latent
..

,

cancer fatality versus distance. Staff Ex. 29, Figs. 5.4 i, 5.4 j,

5.4 k and 5.4 1.

-
.

. - - . , , . - , -e, .wv--rw.-.---.-,e e.mw- , . ,--,,,,ww- - - * e.-,v- -ei,e , w -ww w e en,- ~ r-,w i- my ,.w m , w-- , w yu v cww-+-vw-w.m -w,---w
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F-96. The Staff also presented in the FES the results of its

calculation of the probability distributions of the number of persons

who would receive doses to the whole body, thyroid and bone marrow in.

,.

excess of 25, 300 and 200 rems, respectively. Staff Ex. 29, Figs.

. - 5.4 b L-1. L-2, L-3 and Table 5.11 g. Included in the results were the
- .

people of Philadelphia who might be so affected. Calculation of the-

-

individual dose versus distance for each release category considered
i <

| would have resulted in a substantial incmase in the bulk of the FES
4 i
j without providing any additional perspective regarding the importantj4

j health and economic impacts (resulting from severe accidents at

! Limerick). Acharya, ff. Tr.11,525, at 22.

.

4 ,

F-97. In response to the contention, however, the Staff made;

! calculations of the conditional (i.e., assuming the occurrence of the

j low probability severe accident) downwind individual whole body dose

from early exposure versus distance (using CRAC) for the release

category II-T/WW, one of the worst consequence categories analyzed,.

!. whose probability of occurrence is calculated to be 2 x 10-6 per reactor
,

| year. Given the occurrence of this release, the mean values of downwind
|. +
' '

individual whole body dose from early exposure (inhalation dose

integrated to 50 years) in the Philadelphia area would be:
.

Within 20-25 miles: 27 rems.

Within 25-30 miles: 16 rems.

The mean values of population exposures would be:

Within 20-30 miles in the SE sector: 18 million person-rems.

...

w-y-t- v.'= + w - +-w-.- 9y -g-,.--r, yvy--,ny ,y-, ,,.-,,.,,--,,-,.-,,.-a,w, , g,,-,e ,-m,%-,-g . . - -wa-ww-Tw--we-- *-e-'-#w w-' a-&- --
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Within 20-30 miles in the ESE sector: 13 million person-rems.

The mean values of latent cancer fatality would be:

Within 20-30 miles in the SE direction: 1100.

Within 20-30 miles in the ESE direction: 800.

1 - All of the above calculations assume the wind blowing toward the SE and
' ESE directions, which occurs 11 and 16 percent of the time,a

Based on the above, the probability of a II-T/W type of
.. respectively.

release impacting people in the SE sector is 2 x 10~7per reactor year
*.

The
and is 3 x 10~7 per reactor year for people in the ESE sector.'

,

conditional person rem estimates are higher and the conditional latent
,

cancer fatalities are lower than those presented by the City in its
i

Hulman and Acharya, ff. Tr. 11,525, at 23-24.contention.'

F-98. The Applicant asserts that it is not necessary to prepare

dose-distance curves to disclose environmental risk, since such curves
To respond

do not consider the effect of the doses on the population.

to the contention, the Applicant nevertheless developed dose-distance
f

curves for the two sectors (SE and ESE) which encompass Philadelphia.44

|
'

These are presented as Figure 2, for whole body dose, and Figure 3, for
Daebeler et a_1. , ff. ' Tr.

thyroid dose, of the Applicant's testimony.
'

*

# 11,114, at 45.
.

.

The results of preliminary dose-distance consequenceF-99.
4

.

calculations by the City for the II-T/W release with the wind blowing'
.

toward the SE sector indicated that the chance of citizens of

f

.. . - - - - - _ _ _ . - . - - . - . _ - - . . - - . . - - . . - . - . - -
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Philadelphia receiving a whole body dose of 5 rems at the City boundary -

(21 miles downwind from Limerick) would be 70 percent; the chance of a

30 rem dose would be 40 percent. At the eastern boundary of the City

the chance of receiving a whole bo@ dose of 5 rems would be 55 percent;.

l .; the chance of a 30 rem dose would be 15 percent. In 50 percent of such:

'. ,.

releases, given the wind direction toward Philadelphia, the total

exposure within the SE sector in the 20-30 mile range could reach 10.5
.1 .

i million person rems. This, according to the City's Contention 13, could

result in as many as 8,400 latent induced cancers including 4,200 latent
'

.

.1 cancer fatalities.

*
,

F-100. While the Applicant did not check the City's results by.

.j independent CRAC 2 calculations, it does not find them unreasonable. It

-|- does not believe that presenting the results in this way gives useful

| insight, however. For more helpful perspective it, like the Staff,

.[ factored in the probability of release category II-T/W and the

probability of-the wind blowing towards Philadelphia to calculate the
1

1', predicted frequency with which various dose levels are exceeded, as
.

.. i follows:
.

t

.

s .

} I

.
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Predicted frequency with which dose

Dose Distance level is exceeded per reactor year

5 rem 21 miles one chance in 2 1/2 million

30 rem. 21 miles one chance in 5 million
.

.

one chance in 3 million
,

5 rem 30 miles

30 rem 30 miles one chance in 12 million
}

These doses would not lead to clinically detectable early effects.
.

..

Daebeler et a_1., ff. Tr. 11,114, at 46-47..+

;

F-101. The Applicant also calculates a inuch smaller number of latent
,

cancer fatalities. City's conversion of 10.5 million person-rem to

4,200 such fatalities implies a dose-response relationship of
Id. at 48. Theapproximately 400 fatalities per million man-rem.*

predicted number of latent cancer fatalities is uncertain in the range

10 to 500 cases per 10 man-rem, with a probable value of 150. Staff6
.

6 man-rem, modified
1

Ex. 29 (FES), at 5-67. CRAC 2 uses 168 cases per 10

*| by the central estimate, which, generally speaking, reduces the
|

predicted effectiveness of the dose by a factor of 5 for individualt
;

i doses under 30 rem. App. Ex. 152, at 10-25. Thus, the 10.5 million
r

These would be.

(, person-rem would lead to approximately 400 fatalities.

spread out over approximately 30 years, at a rate of approximately 13
j This compares with a death rate due to cancer from all causes

. .

;
}

per year.

of approximately 3,000 per year for a city of the size of Philadelphia.

Furthemore, the 400 latent fatalities must be associated with their
.

I

i

:

|

, _ . _ . . - . _ ~ . . . - - - , . . . . - . - - _ . - _ - . . - . . , - - . , - - . - - . - . . _ . - - . - - , . . . - - - - . - . _ , _ . , . , . -
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frequency of occurrer.ce, 2 x 10-6 (probability of source term) times

0.27 (wind direction) times 0.5 (accounts for the less favorable

diffusion conditions) equals 3 x 10-7, i.e., approximately one chance in
'

three million. Applicant believes the predi-ted societal and individual

risks within the City of Philadelphia (from severe accidents at
, ,

f !.imerick) are very small indeed. Daebeler eM. , ff. Tr.11,114, at
,

,i 48-49.
.

-
.

F-102. Considerable cross-e w iination of the Applicant by the City
,

related to the concept of " risk aversion." Specifically, the City asked
I whether the Applicant agreed that not all people weigh the consequences

of accidents equally; that is, they do not give the same weight to an

accident involving 10,000 deaths versus one death, assuming the same

frequency. Applicant thought that people would weigh those things;

differently. It added that, "[o]n the other hand, if the frequencies

|, were very low, and here in connection with the kind of large
i

consequences that are considered in probabilistic risk assessments

. (PRAs) the frequencies are so low as to be almost_beneath comprehension

l of the average person, when you start talking about probabilities of one
! ..

in a million or one in a billion per year, it's very hard to conceive of
.

what the consequence means, certainly independent of the absolute
.

probability or even with the absolute probability, it's sometimes

difficult to conceive of it." Tr.11,787-88(Levine). Asked whether it

would be important to disclose those probabilities, separated from, but
'

not isolated from the consequences, Applicant answered, "I don't think

_

.

i

. - - - - . - -__ _ -.. - . _..__._...-. - _ -. -.- -- -_ - --
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you can view them separately. I think you have to view probabilities
,

and consequences jointly, whether it's with an 'and' or with a ' times'."

Tr.11,789-90(Levine). Applicant agreen that certainly anyone who is

rational would view that, at the same frequency, the larger consequence
.

is a more serious event than the smaller consequence. Tr. 11,794

(Levine). See our discussion of risk aversion, at the end of this+ ,.

section.
,

:.

I F-103. T the extent that the adequacy of the FES might depend upon
-:

explicit disclosure of dose-distance relr :4onships, particularly but noti
,

exclusively, for the population of Philadelphia, both the Applicant and

the Staff have either provided such information in the record of this
,

proceeding, or described how such infonnation can be derived from the
.'

infonnation available either in the FES or the record. In any (vent, we

do not agree that such explicit data are necessary for the purpose of

assessing the environmental impact of severe accidents at Limerick.

That impact necessarily involves the total population surrounding:j

Limerick, including that of Philadelphia. Average measures of
,-

! environmental risks are obtained by combining the frequency (likelihood

of occurrence) of accidents and their impacts (consaquences). E Such
,

:
|

E This is in accord with the Comission's " Statement of Interim
^

Policy" on severe accident risk analysis. 45 Fed. Reg. 40101, 40103,
col. 1 (June 13, 1980). It requires that the NEPA analysis of the risks,

I

of severe accidents give equal attention "... to the probability of
(FootnoteContinued)

,

i

,

. .

E
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.. . . .-_. - - _ _ _ - -

. .
-

1

- 238 -

.

averages are used as an aid to the comparison of radiological risks

associated with the accident releases with risk associated with normal.

: operational releases and with other forms of risk to which the public is
,

'

: exposed. A comon way to combine the risk factors is simply to multiply

the probabilities by the consequences (as done by both the Applicant and
, ,

' the Staff). The resultant risk is then expressed as a measure of
- consequences per us.it time. Such a quantification of risk does not mean

^;
j that there is universal agreement that peoples' attitudes about risks,

a1
. .i or what constitutes an acceptable risk, can or should be governed solely'

i
'

! by such a measure. It can. be a contributing factor to a risk judgment,

although not necessarily a decisive factor. Staff Ex. 29 (FES), at

5-98.
1
.;4

}
F-104. As an example of the kind of risk comparison made in the FES, i

;

it is noted that the largest risk in the entire region surrounding i
.

i Limerim is associated with latent cancer fatalities (excluding thyroid ..
;

persons) and is estimated to be 7 x 10-2 per reactor year. Using the . 1

l*

American Cancer Society value for background cancer mortality rate in*

the U.S., and the year 2000 population estimate within 50 miles of
, - ,

.

: Limerick, it is estimated that there would be 10,000 background cancer*

fatalities in that year. FES, at 5-99. Even if the FES estimate werei

. .
,

(FootnoteContinued)occurrence of release and to the probability of occurrence of the
environmental consequences of those releases."

'

;

f

r
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,

low by a factor of 40 (Tr.11,286 (Acharya)).- and the latent cancer

fatality rate were 2.8 per reactor year, this would be only 2.8 x 10-4

(2.8/10,000) times the background rate. From comparisons like this, in

the FES, it is concluded that the risk associated with severe accidents

at Limerick is small compared to like risks to which the public is

otherwise exposed. StaffEx.29(FES),at5-98to5-99.
.

*

F-105. For the reasons discussed above, we find this contention- -

! '. (City-13)withoutmerit.
'

.

a. Risk Aversion.

F-106. In its findings and reconnendations in the Indian Point

proceeding, the majority of the Board reconnended to the Connission that
.

in assessing societal risk the Commission consider not only expecteo

.[;
risks, defined as the arithmetical product of probability and

consequences but also the absolute value of the consequences.j_4

Consolidated Edison Company of New York (Indian Point. Unit No. 2),

Power Authority of the State of New York (Indian Point, Unit No. 3),18
.

..
NRC811,891(1983). It stated that "[b]y focusing on expected risk

values only, we may overlook other important social and ethicalI

considerations." The majority then gave ec.mples of one accident*

(sequence)withaprobabilityof1.5x10-5 of causing two fatalities

(per reactor year) and another accident (sequence) with a probability of

2 x 10-8 of causing 10 fatalities, for (presumably) Unit 1, and one5

_ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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.

accident (sequence) with a probability of 4 x 10-6 of causing two,

;
, fatalities and anotM r accident (sequence) with a probability of 10-8 of

5causing 10 fatalities, for Unit 2. The risks are 3 x 10-5 and 2 x 10-3
,

', ' fatalities per reactor year for Unit I and 0.8 x 10-5 and 10-3
'

fatalities per reactor year for Unit 2. The ratios of the risks for
e .

'#I 2 2high consequence to low consequence are 0.7 x 10 and 1.2 x 10 ,
g .

- respectively, for Units 1 and 2. On this basis the majority suggestsi

., .

that lower risk should be demanded as the potential consequences.
,

;-| increase, analogously to insurance companies limiting their liability

I for very large accidents. Further, it specifically suggests that the1

|
1c j Commission should not ignore the potential consequences of

severe-consequence accidents by always multiplying those consequences by

j low-probability values.
!

| F-107. Judge Gleason, in his dissent, referred to the Consnission
.

' direction that any testimony on accident consequences for Indian Point,

,[.

t must include a discussion of the probability of the accidents leading to
~

the proposed consequences. (See16NRC27,36-37(1982).
_.t

-

.

F-108. We observe the following: First, the Indian Point Hearing
!

was a very special discretionary proceeding, in which the Connission
.

provided specific guidance on the admission of contentions and the

fannulation of issues for hearing. 16 NRC 27 (1982). We do not find

this guidance binding on us in consideration of severe accidents under

NEPA in this proceeding. Rather, under NEPA and the guidance provided-

*

. . . . _ . ._
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i; in the Connission's Statement of Interim Policy on Nuclear Power Plant

' Accident Considerations Under the National Environmental Policy Act of

1969(45 Fed. Reg. 40101 (June 13, 1980)), we find, first, we must pay

. approximately equal attention to the probability of occurrence of
'

releases and to the probability of occurrence of the environmental
> ..

consequences of those releases. Id. at 40103, column 1. Second, while
.

there may be some emotional appeal to attaching greater significance to-

. -
the risks of high consequence, it is no. less rational to argue that

event probabilities of 10-8 per reactor year are so small they may be'

'

[
ignored.

F-109. In any event, we believe the proper approach is to
,

characterize the risk of potential accidents at Limerick as meaningfully
,

as possible and to compare this predicted risk to the actual risk (based

on extrapolation of actual experience) to which members of the public
4

are otherwise exposed. Thus, we are led to the value judgment of

| whether or not a societal gain resulting from the proposed action is
*

3
acceptable knowing the magnitude of the incremental increase in risk*

attendant to that action.'

.

, n,

/ 8. City-15: Contamination of City's Water Supplies.

f
'

-
.

; a. Introduction and Summary.

F-110. As admitted, this contention states that:

4

5

'
.
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The DES does not adequately analyze the contamination that
could occur to nearby liquid pathways, and the City's water
supplies sources therefrom, as a result of precipitation after a
release. A reasoned decision as to environmental impacts cannot be
made without a site specific analysis of such a scenario.

The DES addresses at great length releases to groundwater (DES.

at 5-34 e_t_ _seg.), but gives only a cursory (and conclusorydiscussion of contamination of open water DES at 5-33). This>: .
.

~ issue is of crucial concern here as the two major water bodies at
and near 'the facility are the City's only water supplies. The City

. also has open reservoirs within its boundaries which could be
contaminated through precipitation. For an issue of such great, ,

importance, insufficient consideration has been given here. The'

mandate of NEPA to take a hard look at environmental consequences
; has been ignored.

1
F-111. Evidentiary hearings on this contention were held in

,

Philadelphia, Pennsylvania on June 19-20, 1984. Both the Applicant and

the Staff provided qualified witnesses and written testimony. The City,

of Philadelphia (City) cross-examined the witnesses, but provided no

witnesses of its own.;

.

F-112. City's contention refers to the cursory and conclusory
,

.

discussion of contamination of open water in the Staff's Draft

Environmental Statement (DES). We note that the Final Environmental

Statement (FES) expands the discussion of this subject somewhat, but, in
,

4 fact, does not provide a site-specific analysis of the environmental .

impacts of contamination of open water for Limerick. Staff Ex. 29 at ,

5-92 - 5-93. Both the Applicant and the Staff provide such analyses in

their testimony. Bartram e_t_ al_. , ff. Tr.12,007; Acharya, ff. Tr.

- 12,141; Wescott and Fliegel, ff. Tr. 12,141; and Lehr, ff. Tr. 12,141.
.

e

* +ep - se se e e **
*
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4

It is thE results of these analyses that we. examine to determine the
,

adequacy of disclosure and the contribution to risk from this source, in

the context of NEPA requirements.

.

F-113. While the FES discussion of the risk from potential
4

contamination of the Philadelphia drinking water supply resulting from a'

- -

severe accident at Limerick largely dismisses this risk as being of:
,

small importance canpared to the risk from radioactive fallout on landi
-

In(FES, at 5-93), no site-specific analysis was reported in the FES.-

response to the contention both the Staff and the Applicant presented

the results of such analyses in testimony. Both parties used
,

probabilistic risk assessment methodology to estimate the probabilities
Bothand quantities of release of fission products to the environment.

'
I parties also used versions of the same computer code to calculate the

dispersion and deposition of radioactivity on the ground and open bodies

of water below the traveling radioactive plume. The amount of

! deposition in the Delaware and Schuylkill watersheds was then
,

determined. The concentrations of Sr-90, principally, in Philadelphia's
Thesewater supply system were then calculated as a function of time.

concentrations (and also those for other nuclides of possible'

-
.

significance, i.e., Cs-137, Cs-134, I-131, I-133) were then compared to-!

. -
(a), Federal and State guidelines for consumption of contaminated

drinking water, and (b), the health effects resulting from the airborne
Both the Staffpathway for dispersion and deposition of radionuclides.

:

t

'
| .

. .
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and the Applicant conclude that the risk from the liquid pathway. is

] small compared to the airborne pathway. We concur.

.

'i F-114. In addition, the record shows that there are a number of

| potential countameasures that could be undertaken to reduce the risk
; *

,

c from such a severe accident. These include interdiction and use of
':

i alternate sources and moaification of water treatment processes to
I *

|
remove radioactivity.

I

b. Source of Potential Contamination.,

!
t

: F-115. Both the Staff and Applicant used probabilistic risk
6

-|
assessment methodology to estimate the probabilities and quantities of

{ release of fission products to the environment as a result of severe

I accidents at Limerick. For a detailed analysis of liquid pathway
; .

.! . contamination, one would use all of the release categories developed in

the probabilistic risk assessment. Acharya, ff. Tr.12,141, at 3. The

' Staff, however, chose a much simpler and reasonably bounding type of

analysis, by selecting only one release category. This category,'

'

II-T/W, whose specifications are listed in the FES Table 5.11C, Staff
,

"

I- Ex. 30, and is described in Appendix H of the FES, at H-13, was selected
1 .

I because the quantities of radionuclides in the atmospheric release

associated with it are among the highest of all release categories

considered in the FES. The probability of this release was artificially

assigned as the sum of the , probabilities of all release categories,

:

;

1e
,

*.n... . . . . . . .
*

|
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,

i .e., 9 x 10-5 per reactor year. Acharya, ff. Tr. 12,141, at 3-4; Tr.

12,147-48, 12,245-46 (Acharya). This accident sequence was selected
.

-

because it provided the largest combination of probabilities and

Other accidents might give more deposition, but would'

consequences.

have a lower probability or, would be of higher probability, uut would

result in less deposition. Tr.12,163-64(F11egel).'

* -

.

|- .

as F-116. The Applicant used all of the accident sequences developed in

$ its Severe Accident Risk Assessment (" SARA") to define the radioactive

: -

source terins. Bartramet_al.,ff.12,007,at4-5.

c. Transport of Radioactivity.

F-117. Both the Staff and the. Applicant used versions of the CRAC
.,

computer code to calculate the dispersion and deposition of

radioactivity following an atmospheric release from Limerick. The Staff
i

-j used CRAC, which has the capability of calculating concentrations of
,

'

radionuclides deposited on the ground and open water bodies below the

traveling radioactive plume, in terms of curies per square meter (Ci/m )
a

i

of the ground surface, due to the effects of dry and wet deposition'
'

.

processes. Acharya, ff. Tr. 12,141, at 4-5. Using actual site'

t '

meteorological data and 91 different accident start times uniformly-
i

.ei

distributed throughout a one year period, the ground deposition of
;

;

;

various radionuclides was calculated as a function of distance and

|
direction from the plant site. Sixteen equal sectors and 34 spatial

1

i

,
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,

intervals extending up to 500 miles from the site were used. Jd.at5.,
,

The sampling scheme and meteorological data used are the same as used in

the Limerick FES for probabilistic analysis of severe accidents. Jd. at -
.,

6. Using the CRAC output and the location of the watersheds relative to
-

j the site, the amount of deposition on the watersheds for various wind

; , directions and meteorologic dispersion conditions was determined.

3 Wescott and Fliegel, ff. Tr.12,141, at 5. The amount of area covered
,

.

] by free water was not considered specifically, because it is a very -

4] small percentage of the area of the watershed. Tr. 12,147 (Fliegel).

-Q'
'!

.{ F-118. The model used for washoff of radionuclides into the
i
' Schuylkill and Delaware rivers consists of three tenns. One term

describes the initial washoff (within a month or two after deposition).

. .

as a fraction of the total radionuclide deposited. Another tenn

describes the annual washoff (primarily due to erosion) as a constant
,

fraction of the total radionuclide inventony available for transport
I ,! during the year. A third term accounts for radionuclide losses such as

I from radioactive decay. The model is limited to detennining

radionuclide transport over a period of years. The total washoff,, ,

'*
: however, is relatively unaffected by changes in the initial washoff

;

;

coefficient. Jd.at7.' '

: .

4

F-119. Because of the slow rates of washoff, determined most !
)

reliably for the New York City water supply for nuclear weapons fallout,

and correlation to the Schuylkill and Delaware River watersheds, only

,

4

4

_ , _ ,
. . < - - - *

w-.-,- ,--w,,,--,n.---g -e eeee e=r



_ _ _

- 247 -

the long-lived isotopes of Strontium-90 and Cesium-137 would contribute
,

significantly to population dose from drinking water. Based on the

amount of Cesium-137 released, the appropriate washoff coefficients and

dose conversion factors Cesium-137 would contribute less than 10

percent to the total dose. Consequently, only Strontium-90 dose'

.,

' , ' estimates were made. Calculations were made assuming no treatment or

. I- interdiction of the Philadelphia water supply. Id. at 9-10.

.I
:

F-120. The Schuylkill watershed has an area of almost 1900 square
4,

miles at Philadelphia and an average flow of approximately 3000 cubic

j feet per second. The Delaware watershed has an area of almost 7781

i square miles at Philadelphia and an average flow estimated to be more

than 12,000 cubic feet per second. Wescott and Fliegel, ff. Tr. 12.141,'

,,

at 3. The long axis of the Schuylkill Basin runs in a northwest to
*

southeast direction with the farthest point of the watershed

I approximately 50 miles northwest of the Limerick site. The long axis of
l

the Delaware Basin runs in a north-northeast to south-southwesti

direction with the farthest point in the watershed about 160 miles

north-northeast of the site. Because of the difference in orientation

': of the watersheds, a wind direction that could cause a high deposition
.:

on one watershed generally would preclude a high deposition on the
|

ld.at4.* dother.

'

|
F-121. Each calculated deposition has a probability of occurrence

- associated with it. By ranking the deposition by magnitude, the Staff

. - _ - -- _ - - _ _ _ .
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!.
'

determined the probability of nonexceedance for a given deposition and

constructed curves of cumulative probability distributions for

deposition of Sr-90 on the Schuylkill and Delaware watersheds. M. at
|'

5-6 and Attachment 1. From these curves the Staff detemined that there.

; 1

; is a 99 percent chance that less than 160,000 Ci of Sr-90 would be
.

. -

deposited in the Schuylkill watershed and less than 140,000 Ci in the .

Delaware watershed. H. at 6.-
. ;,

*
?

'

F-122. The Applicant used CRAC 2 to calculate the amount of
;

;} radioactive material deposited in the Schuylkill and Delaware watersheds
;I

t for each combination of fission product source term, weather sequence
ii', and wind direction. Like the Staff, the Applicant found that Strontium

'

and Cesium dominated the long term contamination of ingestion pathways, .

because of their potentially large release quantities, relatively long*
,

half lives, and recognized radiotoxicity. In consideration of

j_ population doses arising from drinking of contaminated water in the*

'

short tem (eg., one month), other radionuclides, such as Iodine-133
,

i:
! and -131 were included. Bartram et, al. , ff. Tr.12,007, at 3-4. The

!. results, expressed as C1/m , together with information on the plumea

} .

j width as a function of distance downwind, are used in the computer code

LIQPATH to calculate the total amount of Strontium and Cesium deposited
,

in the two watersheds, including that deposited directly in the rivers..

!- Id. at 5. LIQPATH also predicts the subsequent temporal variation of
|
' the concentration of each radionuclide. Physical phenomena modeled

{' -include radioactive decay, runoff, erosion, ground water transport,
!

, -
,

I

-. --

.._. ...- .. 3 .m... . . , .
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sediment scavenging, and possible removal of radionuclides by water

treatment systems. M.at5-6.

d. Potential Consequences.

i
1. Staff Analysis.*

,

(j F-123. To estimate the potential consequences of a II-T/W release~

to the Philadelphia water supply and potential health effects, the Staffi
.

made a number of calculations, assumptions and observations. First,.

they constructed curves of the concentration of Sr-90 in the Schuylkill

and Delaware rivers for the first year after the release as a function

|
of nonexceedance probability. Wescott and Fliegel, ff. Tr.12,141, at

,

10 and Attachment 3. .From these curves, and the maximum permissible
.

,

concentration (MPC) of Sr-90 pemitted to be discharged to unrestricted'

areas, 300 picocuries per liter (10 C.F.R. Part 20 Appendix 8. Table'
''

j II), it is detemined that the Schuylkill River is likely to be highly
;

; contaminated. There is only a two percent chance that the Delaware

would be above the MPC, a 38 percent chance of no Sr-90 and a 50 percent
.

:>

,
-

chance of less than 15 picocuries per liter of Sr-90.- Thus, it is'

highly probable that the Delaware would remain a safe drinking water'
'

(

source after the release. M.at10-11. With respect to the*

;

Schuylkill, the Staff constructed curves of the cumulative probability'

distribution of time after the release for the Schuylkill River to reach
,

the MPC and 1/3 WC. H.at11andAttachment4. From these curves it

- .
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'
.

was detemined that there is a' 50 percent probability that the Sr-90
,

'

concentration would be reduced to the MPC in one to two months. For the
~| most severe cases, it could take as long as 20 years to reach MPC and 53
''

years to reach 1/3 WC. _I_d. at 11.d

: 4

I ..

, F-124. The radiation dose to the population using the Philadelphia '

.

drinking water system would depend upon the concentration limit for ',

i: .

I. Sr-90 chosen for pemitting consumption. For illustration, the Staff. .

|'. calculated the annual dose to people ingesting water at MPC,1/3 MPC and
. at eight picocuries per liter. The results were as follows:

,,

t i
| .

i : MPC 1/3 MPC 8pCf/1

5 4 3; Person-rems (whole body) 1.6 x 10 6.4 x 10 5 x 10 .
,

!' Person-rems (bone) 7.2 x 10 2.4 x 10 1.9 x 10
5 5 4

| '

|;

F-125. Similarly, the Staff calculated the long tenn residual doses
,;!

to people from ingesting water after it has receded to the same'

I
| concentrations, as follows:

:
i.

* +
MPC 1/3 MPC 8pCi/1

'

6 6 5 5Person-rems (wholebody) 5.4 x 10 1.8 x 10 1.4 x 10
7 6 5

*

Person-reas (bone) 2.2 x 10 7.2 x 10 6 x 10

Regulatory Guide 1.109 " Calculation of Annual Doses to Man from
.

Routine Releases of Reactor Effluents for the Purpose of Evaluating '
t

.

.. .. . . _ . - . . . . - - - - - *
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977, was

Compliance with 10 C.F.R. Part 50, Appendix I," Rev. 1, Oct. 1
'

used in making these calculations. M.at11-14.

Deposition of radionuclides on open water bodies could result
,

F-126.

in insnediate contamination, but the total amount of radioactivityd to
entering the water supply in this manner would be very small compare,

t rsheds.'

that entering the water supply as washoff from the upstream wa e
Since Philadelphia is located such that a heavy deposition on the

'

,

f reservoirs within the City is not likely to coincide with
high

t of
concentrations in the Schuylkill or Delaware Rivers, the replacemen

! f contaminated reservoir water with relatively clean water pr or
i to

M.at15.residential distribution would be expected.

|
With respect to consequences for time periods less than one

F-127. lkill River,

year, the Staff did a worst case analysis for only the Schuy
,

! f Sr-90

since its flow is lower than the Delaware and concentrations o
'

l i

The deposition of 162,000 Ci of Sr-90 was}:

1 would therefore be higher. cent that,

assumed, although there is a probability of less than one per
'.

50 percent

all of this would be deposited within the basin (there is a|
,

deposited inI

probability that less than half of this quantity would be
! r

|, .

The Staff also considered a number of additional cases.
..

thebasin). d

First it considered situations with average Schuylkill River flow an,

This runoff is consistent with measured datatwo percent Sr-90 runoff. Runoff was
as a result of fallout from atmospheric weapons testing.

d a month. The
considered to occur in time periods of a day, a week anf

!

!

,
..

.
_. .

- -
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'

resulting concentrations ranged from less than 15,000 pC1/1 for runoff
in a month to about

440,000 pC1/1 for runoff in a day. M.at15-18.
. For time periods less than a day, the entire Schuylkill drainage system

t

,

]
would not have time to transmit flow and contaminants downstream to thef point of interest.

The high runoff scenario would flush a relatively
,,

large fraction of the radionuclides from the river system during a short
j

pericd of time when, almost certainly, drinking water would not be
'

withdrawn from the river.
-

l Since a smaller percentage of radionuclides ~

would remain -- after high runoff -- the total long term population dose9

would be reduced. H.at18-20.'

.

;

j F-128.
The Staff conservatively estimated the risk of population

exposure from contaminated Philadelphia drinking water by multiplying
theprobabilityofallreleasecategories(9x10-5 per reactor-year)

.

times the consequences of residual population exposures for all time

following the reduction of Sr-90 concentrations to 8 pC1/1 (it being
',

assumed that no consumption of water above this level would be
'

permitted).
Radiation doses associated with drinking water for a year

at this contamination level would not result in early health effects.
,

J

The risk of latent cancer fatalities over all time was estimated to be
,

eight cases, excluding bone cancer, or at a rate of about 7 x 10~4per
.reactor year.

The risk of bone cancer fatalities was estimated to be
'

four cases, or at a rate of about 5 x 10-4,

per reactor year. This total
rate of 1.2 x 10-3 latent cancer fatalities per reactor year was

considered small compared to the estimate of 9 x 10~3 latent cancer
,

M

w . e -es e s

6.
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. fatalities per reactor-year resulting from the air and ground pathway
Acharya, ff. Tr.12,141, at

results derived from Fig. 5.4 1 of the FES.

13-14.

'

2. Aoolicant Analysis,

n
The Applicant's analysis of the consequences of contamination

..

F-129.

of the Philadelphia water supply considered the potential health effects7
,

i
by developing a complementary cumulative distribution function for whole;>

body dose resulting from contamination' of the drinking water supply by
,

5 The

Cesium-134, Cesium-137, Strontium-89, Strontium-90 and Iodine-131.'I
Doses to the population

bases for its analyses included the following:

resulting from water used outside the body were not considered since
e

they would make a very small contribution to total exposure;
,

time-dependent calculations of the concentrations of Cesium and
Strontium nuclides in the river water were used; the population was

,

f
assumed to consume the river water for 50 years; population doses werei

.

[ calculated using the methods of NRC Regulatory Guide 1.109, as:

implemented in the LADTAP computer code (App. Ex.167; App. Ex.168),| ..

*

d by.

.' with one exception; more recent dose conversion factors recommende,,,
;

the ICRP were used, to be consistent with the analysis of ingestion
! J,

~

Bertram ,e.t a_1, ff. Tr.12,007, ati n. - pathways used in Applicant's SARA.
,

I 11-12.
;

i

\
*

**

.
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F-130.
Specific calculations'ierfinaic for both the"Schuylkill and

,

7 v

Delaware Rivers, since the prfpertions of radionu'cifdes would differ and
.

. - s
-

because the Schuylkill would likely be moreJpayflyWntaminated tnan
,s s.

.' the Delaware.
It was as. .,ssumed that, in an emerge.ncy, 93 percent of the

,

.

s

-

City's population would be served by the Delaware-anueven percent by
,, . - w ~

7,
s ',-

the Schuylkill.
Accordin's to 4hr Citf,'the Baxter pla'nts,which takes

~
,

x .
-

-

water from the Delaware, ~could supply all of the City's needs'except.for
,

;
*- ~ ~

the Roxbornugh High Service District, which constitutes approximately
...

i s..
.

-

seven percent of the needs.
f

. Id. at 12. -; w
-

,

i

F-131. ''The calculations made on the basis of Strontium and Cesiumy
.

.,

s'

contamination lead to the e,timates of chronic or long term..
,

, ss

~,
contributions to population dose. 'To take into account more short-livedi

radionuclides, such'as'gadioMdi5ti, a simplified, bounding calculation
; ''

was made.

|
For each sourca term, weather sequence and ivind ' direction,

,

the isdopes of Iddisth deposite70n the watersheds were assumed to passi
{

into'the rivers imediatelyrat a rate approximately. 50 times that for,

1
Strontium (twopc.* cent'#ofthe'Strontiumisexpectedtopassdirectly.

.

into the rivers).
- - ,

i The resulting increment in populativi dose wo
.,

; _] -

i included In the CCDF for population dose. Id.-at 13. A further'

contribution to the total.GCDF for populatica dose was calculated' for.-
. , _ ~~| *

.; . .

-- e

the potential contaminati.on of the City's ran and finished water basins. N-

+

! (reservoirs) even though in practice. much L.f this water could be
,

,
. s

.! disposed of. Id. at 13-14,
'

'i .
'

.- s
. .

, 'P's 9'
q

*
, ,

*,

%sm,,g , , e \
ne
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The area under the overall CCDF curve provides anF-132.

estimate of radiation risk from drinking water contamination of 0.67
The three contributors are 0.49, 0.16 and

person-rem per reactor year.

0.02 person-rem per reactor year frem iodine deposited on the watershed,
Strontium and Cesium deposited on the watershed and direct deposition

,
'

This contribution to radiation risk,a. into the system, respectively.

0.67 person-rem per reactor year, may be compared to the radiation risk,
.

,

70 person-rem per reactor year, estimated by the Applicant in its SARA
,

95
Whereas airborne pathway analyses routinely

i
for the airborne pathway.

assume protective actions such as interdiction of milk and crops and?

decontamination of land, the Applicant did not consider some possible

counter-measures with respect to the drinking water pathway (discussed
,

Id,. at 14-15.dbelow) in the above comparison.'

,

To assess the significance of the person-rem per reactor yearF-133.

estimates, it would be possible (as the Staff did), on the basis ofi
Also(asboth, .

these results, to estimate early and late health effects.

the Staff and Applicant did), one may compare the estimated
'

concentrations of nuclides with Federal and State guidelines for
The applicable guides,

consumption of contaminated drinking water.*

(regulation, in the case of 10 C.F.R. Part 20) are listed in Table 1,
.

.I
,

'' below.

,

a

$

o
e

e
m
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G

Table 1n

Protective Action Guides for Drinking Water Concentrations (pC1/1)
. - , -

., ~ Sr-90 Cs-137 Cs-134 I-131 I-133

:
.~

Appendix 810 C.F.R. Part 20. 3 x 102 4 3 2 32 x 10 9 x 10 3 x 10 1 x 10 -

Table II
.

PEMA El
'

uncon- 9.6 x 10~ . 2.4 x 103 5-

2.4 x 10 3.6 x 10 1.2 x 102 e-trolled discharges,
+

to surface water -

|j and in circum-
! stances where the
i - water supply is,

! ! influenced by
!

contaminated run-
off and fall-out.

'
-- exposure time .'

j not to exceed one
j year,

3 5 7 3
. PEMA - acute 8 x 10 2 x 10 2 x 10 3 x 10 1 x 105! crisis conditions

1 where no other
- water supply is '

available -- ex- -*
] posure time not r

j to exceed 30 days ; i
,-"

9 < -

' :
Bartram e_t_ a_1,. . ff. Tr.12,007 Table 1.

:: _ , '

: '7
: F-134. .

' The Connonwealth of Pennsylvania Emergency Management Agency 4

,

(PEMA) Protective Action Guides (PAGs) are based on the U.S.| '
,

A
Environmental Protection Agency (EPA) National Interim Drinking Water1

-

E
r

Pennsylvania Emergency Management Agency
,

*

s

'

a

. -

.

* Ph w @ W9 ee 9t- ? ^4W Ww w pre-*ya,. e e,-=es,--ye vpe=rw-- y-- W -t *mme- Dee9* Fp-
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,

Regulations, EPA-570/9-76-003, Appendix B. The NRC regulation, 10

C.F.R. Part 20, Appendix B, Table II, applies'to the maximum permissible

concentrations in effluents to unrestricted areas. Section20.106(a). !
:

.

The PEMA PAG for uncontrolled discharges to surface water, and in |

+

circumstances where the water supply is influenced by contaminated
.

.1 run-oft and fall-out, the U.S. EPA Appendix B concentrations multiplied'*-:

by 12 will apply -- assuming that the exposure time will not exceed one.c,

The associated dose conunitment to any organ is 50 millires.d year.

Bartram a M ., ff. Tr. 12,007, et 16. For the acute crisis conditions,'

where no other water supply is available and the duration is less than-

30 days, the average concentration may reach 1,000 times the U.S. EPA
.

- Appendix B concentrations. The associated dose commitment to any organ

is 330 millirem. M.at16-17.
'

F-135. The probability that the PAGs would be exceeded may be'

determined by use of the Applicant's CCDF curves. For example,
4

; -!
.! considering Sr-90 as .the principal contributor to the long tenn - ,

-

accumulation of radiation dose and the PAG for circumstances in which
' the water supply is influenced by contaminated run-off and fall-out,

e.) 1.e., % pC1/1 averaged over 12 months, the probability of exceedance in

the Schuylkill is one in 300,000 per reactor-year. Id. at 17 and Fig.:..

i
p.j 4(a). The corresponding probability for the Delaware is one in seven>

;- .;
million per reactor-year. M.at17andFig.5(a). Similarly, it may

be detennined, fo: the same circumstances, that the probability of
.

.:,

'
.

.

.

I

__
-

.. . .

. _ - . _ _ _ _ _ _ . , _ _ _ _ _ . _ _ _ _ _ _ _ - _ , . , . _ _ _ _ _ . . _ _ . . _ _ . _ . _ . _ - _ . , - , _ , , . . _
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.,

.

.. exceeding the radiocesium PAG is less than one chance in a billion per

reactor-year. M.at18.
.

] F-136. For the short tenn, the one month PAG for Sr-90, 8 x 108

pCi/1, would apply. Considering Sr-90 alone, the probability of
|

.

exceedance is approximately one in three million per reactor-year in the,-

'

Schuylkill and less than one in one billion per reactor-year in the
,

. -{ Delaware. For the short term, however, other radionuclides, such as -
'

s

: I-131 cannot be neglected. Using the simplified, bounding calculation
5,

} for Iodine deposition described above, the probability of exceedance
.

would be approximately -one in 100,000 per reactor-year in the Schuylkill
'

and approximately one in 150,000 per reactor-year in the Delaware. M.

! at 19.
t '

.

'

F-137.. None of the above estimates take into account the possibility. 4

of countermeasures, except for the assumption that the use of the,

Delaware River was maximized to supply the water needs of the City of
'

Philadelphia.
P

*e. Potential Countenneasures.,

'E

.

[ F-138. Following potential contamination of the Philadelphia water
,

i supply, a number of potential countermeasures could be undertaken to
,

'

.
reduce the risks presented by such an accident. Such countermeasures,

depending on the nature and level of contamination, location and timing

.

-
.
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could include interdiction (eg., by bypassing a reservoir and using |
l

alternative sources), modification of water treatment processes (e_.3.,*

use of activated charcoal to reduce iodine content, use of a lime-soda

softening process to remove strontium). Bartram g a_1_., ff. Tr. 12,007,*

In this decision we do notat 21-25; Lehr, ff. Tr. 12,141, at 13.

discuss possible countermeasures from the point of view of offsite
" . ' . That

emergency planning, or in the detail necessary for that subject.
Our discussion here is simply,

matter is a subject for future hearings.*

7
to provide some perspective on the potential to reduce the risk from

contaminated drinking water in the event of a low probability, severe:
;)

Whether the potential is realized could depend on
accident at. Limerick.'

emergency preparedness measures.

i

Approximately half of the City's water requirement isF-139.
All

supplied by the Delaware River and half by the Schuylkill River.

-water withdrawn by the City from the Delaware is treated at the Samuel
Water withdrawn from the Schuylkill is treated either

* S. Baxter Plant.
The Queen Lane Plant is

at the Queen Lane Plant or the Belmont Plant.
located on the east side of the Schuylkill and the Belmont Plant is

All withdrawal locations are
,

located on the west side of the river.
.

* -

I within the city limits. Lehr, ff. Tr. 12,141, at 3.
The City Water

Department distributed an average of approximately 345 million gallons'

per day to 1.69 million people and to industry within the City limits in
1982. An additional 11 million gallons per day were distributed for use

.

'

'

in lower Bucks County. Id_. at 3-4.
The total filtered water storage

i

I

. .
-

+ em

"''""*''V'm ep,4 , _ ,
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|
'

,

!capacity of the system was approximately 1.1 billion gallons in 1982.,

Plant retention capacity of untreated and in-process water in 1982 was
-

-

_86 million gallons at the Belmont Plant, 201 million gallons at Queen
4

. Lane Plant and 216 mill' ion gallons at the Baxter Plant, for a total of.,

; 503 million gallons. H. at 4.
'

. .

-

.

F-140. The Baxter Plant nonnally provides water to the area of the
', .

City east of Broad Street (and east of the Schuylkill). The Queen LaneI-
'

; ] Plant normally serves the area west of Broad Street and east of the, ;

Schuylkill. The Belmont Plant serves the area of the City west of the
!

Schuylkill. Flexibility exists in the system such that the entire City

area, except for an area west of the Schuylkill known as the "Belmont,

-,

High Service District," may be served by the Baxter Plant (Delaware,

River water), provided it is fully available, based on average daily
:

demand. The demand of the Belmont High Service Ofstrict is about 12
i. ;

million gallons per day (i.e., approximately three percent of total
; daily demand). Id. at 4-5.d
.

.

F-141. To adjust the valve line-ups from the normal situation to use
.-

the full capacity of the Baxter Plant could be done in 24 hours. Tr.
I $

12.113 (Narino). The water System has covered filtered water starage<

I

.

*.
facilities with approximately two days supply of water (at nonnal usage

rate). Bartram, et d. , ff. Tr.12,007, at 22. The City has the,

I

authority to limit the use of water in its system and in an emergency
-

situation should be able to cut water consumption by more than 50

-
. _ _
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percent and would have the ability to make sure that the industries that
Tr. 12.113-13

use a tremendous amount of water would be shut down.'.
- (Guarino).

-1

Trucking of drinking water is an option for an alternate
,

F-142.
Assuming a need.

source (M., to the Belmont High Service District)..>.
2'

100,000 people would,

' for approximately a gallon per day per person for.

Tr.
*! require approximately 50 truckloads, which is not a large number.
/j
i 12.126-27 (Schmidt).

'

. .

The decontamination factor provided by current. drinking waterF-143.

treatment processes can be anticipated to be no more than two (i.e., 50
j

percent removal) for total radioactivity, and less than that for
| The- addition of activateddissolved Strontium, Cesium and Iodine.

..

carbon prior to flocculation would give a decontamination factor for
,

Adding a layer of activated carbon to the
iodine of from four to five.

e

!

! surfaces of the sand filters would provide an additional factor of two,
2'

Bartram et
for a total decontamination factor of from eight to ten.

,

i
Decontamination factors for Strontium ofa.1_., ff. Tr. 12,007, at 23-24.

| ;
from five to ten can be obtained by co-precipitation with dosages of*

soda ash (sodium carbonate). Additional decontamination could be-

achieved by repeating the process, albeit reducing the throughput, in
4

*

the absence of construction of a major plant addition. Jd.at24-25.
,

.

i-
' See also_ Lehr, ff. Tr.12,141, at 8-13.

:

|

|

.. ... .
.

,

.
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:

f. _ Conclusion.
.

F-144.
We do not conclude that specific countermeasures would or

.

..

could be implemented, nor what quantitative reductions in risk could be
achieved.

We do conclude that a number of alternatives to consumption4

;
*

of contaminated di> inking water could be considered should the City of
'

Philadelphia water supply become contaminated.
,

,

These alternatives -

include water rationing, use of stored or bottled water, construction of *

:

temporary or pennanent pipelines from the points of use to a safe and.I

'l
adequate supply, dilution by a known safe water supply, delivery of safe
water by auxiliary means (eg., tank truck) or use of speciali

decontamination equipment or procedures. Lehr, ff. Tr.12,141, at 13.
!

F-145.
We do conclude that the the record before us, which

,

!j
supplements the FES, dots adequately consider and analyze the:

contamination that could occur to aearby liquid pathways and the City's
.!

water supplies sources therefrom, as a result of precipitation after a
!

release (from a severe accident at Limerick).This includesi

consideration of the City's two only water supplies (the Delaware and
!- .

-i the Schuylkill) and the open reservoirs within the City boundaries.
,

.

.. . ,

'

*
F-146.

For the reasons given above, this contention requires no
_ further relief.
:

:

.

s ---r ,.---,-.-..n. - - - , , , . , , . - . , . ~ , - - , , - _ . _ . , . , , , , . - -, , , , , - , , , , . _ _ _ . ,,=--e y-~ + -,r..-w --e w--e e-yi-erw-e '* o----*ww-- -
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.

III. CONCLUSIONS OF LAW
.

.,

In reaching this decision, the Board has considered all the

evidence submitted by the parties and the entire mcord of this
,

'

-

proceeding. .That record consists of the Conmission's Notice of Hearing,'

the pleadings filed by the parties, the transcripts of the hearing, and
.y All issues, arguments, or proposed

the exhibits received into evidence.g

findings pmsented by the parties, but not addressed in this decisien.. ;.

W.
have been found to be without merit or unnecessary to this decision.:

| ;i

3
Based upon the foregoing Findings which are supported by reliable,

probative, and substantial evidence as required by the Administralive1

4
|

!
Procedure Act and the Consission's Rules of Practice, and upon

consideration of the entire evidentiary record in this pmceeding..the

Board, with respect to the issues in controversy before us;
a
,

CONCLUDES that the Applicant, Philadelphia Electric Company, has
a

-|!
fully met its burden of proof on each of the contentions decided in this

!

As to these issues, there is reasonable assurance that the,

P.I.D.'

Limerick Generating Station, Units 1 and 2, can be operated withoutt
,

endangering the health and safety of the public, and further that all.:
,j

requirements applicable to these issues under the National Environmental*
,

'4.

Policy Act have been met.g
.

',
.

0

* * * *O ay- .e,
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IV. ORDER

WHEREFORE, in accordance with the Atomic Energy Act of 1954, as

amended, and the rules of the Connission, and based on the foregoing
.

Findings of Fact and Conclusions of Law, IT IS ORDERED THAT:
.
.

The Director of Nuclear Reactor Regulation is tuthorized, upon
._

.

making the findings on all applicable matters specified in 10 C.F.R. '

I 50.57(a), as to each respective reactor unit, to issue to the

| Applicant, Philadelphia Electric Company, a license or licenses to

authorize low power testing (up to five percent of rated power of each

unit) of the Limerick Generating Station, Units 1 and 2.

,

j Pursuant to 10 C.F.R. f 2.760 of the Commission's Rules of

Practice, this Partial Initial Decision shall become effective

immediately. It will constitute the final decision of the Commission

forty-five (45) days from the date of issuance, unless an appeal is
~

taken in accordance with 10 C.F.R. 9 2.762 or the Commission directs

otherwise. See also 10 C.F.R. 55 2.764, 2.785 and 2.786.
.4

,

Any party may take an appeal from this decision by filing a Notice ',
of Appeal within ten (10) days after service of this Partial Initial

'

Decision. Each appellant must file a brief supporting its positic.i on

| appeal within thirty (30) days after filing its Notice of Appeal, (forty
|

| (40) days if the Staff is the appellant). Within thirty (30) days after
r

| -
|

|

'

,

. ~ . . . .
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.

ll

the period has expired for the filing and service of the briefs of a
appellants, (forty (40) days in the case of the Staff), a party who is
not e,n appellant may file a brief in support of or in opposition to the

| A responding party shall file a single,
appeal of any other party.(
responsive brief only regardless of the number of appellants' briefs

v.

~'.] filed. (See 10 C.F.R. I 2.762).
~:; f.

^ ; ,-
IT IS SO ORDERED.:j

.q -

-

.;

11 THE ATOMIC SAFETY AND
AND LICENSING BOARD

'

*1-

.

Lt%w
Lawrence Brenner, Chainnan
ADMINISTRATIVE JUDGE

^

,

Dr. Richard F. Cole
~

ADMINISTRATIVE JUDGE
'

-

.. ;

*

13L d. %.

'

Dr. r ter A. Morrf se. .
ADMINISTRATIVE JUDGE..

Bethesda, Maryland'

August 29, 1984
.

Attachments (unpublished):
Appendix A: Witness List
Appendix B: Exhibit List

.
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APPENDIX A

WITNESS LIST

Following
Transcript Page

Witness

Acharya, Sarbesvar
11148.

" Testimony Regarding Responses to LEA
Contentions DES-3 and DES-4 Related to
the Limerick Final Environmental
Statement.",.

[ 11148
" Professions 1 Qualifications

11543
" Testimony Responding to LEA Contentions

if DES-1 and DES-2 and the City of
Philadelphia Issues 13 and 14 Reisted toq

the Limerick Draft Environmental Statement.":)
j

115431

" Professional Qualifications"
12141

" testimony of Sarbesvar Acharya Regarding.

Responses to City Contention City-15 Related
to the Limerick Final Environmental Statement."

,

12141
" Professional Qualifications."

.

,

Aznarval. Vinod K.
10313

" Professional Qualifications."
[ 10321

" Testimony Relating to Contention VI-1."
i i

<.

!

"$
Ashley, Gordon K.

8205
" Professional Qualifications."

8213,

" Testimony of Philadelphia Electric Company.
4

Regarding the Ability of Safety Related! :-

Structures to Withstand the Effects of
Postulated Detonation Resulting From the
Assumed Ruptures of the ARCO and Columbia Gasa

: Transmission Pipelines."

.

i

|

_ . ~ . . , _ . . _ ..
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N
J

A-2

Witness
Pollowing

,

Transcript Pane
. Bartram, Bart W.

"
. . Professional Qualifications." 12004

" Testimony Relating to Cottention CITY-15." 12007
! i.

Benkart, John W.i

, '
,

!
,

" Professional Qualifications."l 8205
'

.

"Testi:nony of Philadelphia Electric Company
.

' ' .
8213

i Regarding the Ability of Safety Related
,

Structures to Withstand the Effects of[j Postulated Detonation Resulting Prom the;
; 3 Assumed Ruptures of the ARCO and Columbia

Gas Transmission Pipelines." '

*

.

| " Professional Qualifications."
,

10313

" Testimony Relating to Contention VI-1."i

10321
.

4

Bowers, Wesley W.
i

'

i i
" Professional Qualifications.": 9526

'

l " Testimony Relating to Contention I-42, 9529
Environmental Qualification of Electric'

l Equipment."

' !.1

'
Boyer, Vincent S.

" Testimony of Vincent S. Boyer, Senior
5412Vice President, Nuclear Power.

Philadelphia Electric Company, Regarding
#

~ Contentions V-3a and V-3b."

" Testimony of Vincent S. Boyer, Senior
6237

Vice President, Nuclear Power, Philadelphia
*

Electric Company Regarding Contention V-4."

Statement of Professional Qualifications.
,

8205

" Testimony of Philadelphia Electric
8213Company Regarding the Ability of

Safety Related Structures to
Withstand the Effects of Postulated
Detonation Resulting Prom the
Assumed Ruptures of the ARCO and

-

Columbia Gas Transmission Pipelines." *

L



A-3,

Following

Witness Transcript Page

9772
" Testimony Relating to Onsite Emergency.

Planning Contentions."
9772

Statement of Professional Qualifictions.
10313

. Statement of Professional Qualifications.
*

.

10321
., " Testimony Relating to Contention VI-1."
.'*:
"

. , . Boyer, William J.
9526

..

" Professional Qualifications.".:
*

*

If 9529
" Testimony Relating to Contention I-42,'f Environmental Qualification of Electrica

;| Equipment."
,

f
Branaman, Edward F.

11237
" Professional Qualifications."4

!

!

Brown, Jack G.
5261

" Testimony of Jack G. Brown, Columbia
i Gas Transmission Corporation Director

of Transaf ssion Engineering, Related to
Contention V-3b.",

"
,

5261
" Jack C. Brown Professional Qualifications."

!

'.
~~

; !

! Buchert, Kenneth
i

-'

8213
" Testimony of Philadelphia Electric Company

f ', Regarding the Ability of Safety Related
i*- Structures to Withstand the Effects of
| Postulated Detonscions Resulting From the

P Assumed Ruptures of the ARCO and ColumbiaI

Cas Transmission Pipelines."
*

*

| 8802
" Professional Qualifications."'

C 3 , Kasimieras M. .

| 6131
"NRC Staff Testimony Kasimieras M. Campe
on Pipeline Hazards With Respect to the

f Limerick Generating Station (POE
Contention V-3b)."L

6131
"Kasimieras M. Campe Professional
Qualifications.",

i

|

| _ _

<
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A-4

Witness
Following

Transcript Pase
" Testimony of Charles M. Ferrell and

._

6136Earl R. Markee; Jr. and Easimieras M.
Campo Concerning ARCO and Columbia
Gas Pipelines.".

" Supplemental Testimony of Charles
7136M. Ferrell, Earl H. Markee, Jr. and

Easimieras M. Campo Concerning F0E ,

Contentions V-3a and V-3b.",

"Kasimieras M. Campe Professional
6136-

Qualifications."
'

.

Christaan, LeRoy A.

" Testimony of LeRoy A. Christaan, 5093Montello District Manager, ARCO
Pipe Line Company, Related to
Contention V-3b."

.

Corcoran, James M., Jr.

" Professional Qualifications." 10313

" Testimony Relating to Contention
VI-1." 10321

i
a Clohecy, David T.

*

" Professional Qsalifications." 10313

" Testimony Relating to Contention
-

VI-1." 10321

.*

Coyle, Frank J.
-

" Professional Qualifications." .

10313

" Testimony Relating to Contention
VI-1." 10321

:

|

Daebeler, George F.
-.

" Testimony Relating to Onsite
9772Emergency Plan Contentions."

" Professional Qualifications." 9772
" Professional Qualifications." 11111



- -

r__

.

A-5

Following*

Transcript Page.

Witness-
_

11114
" Testimony Relating to Severe
Accident Risk Contentions."

12004

" Professional Qualifications."
.12007

" Testimony Relating to City
Contention City-15."-

y.
Doering, John

9526

" Professional Qualifications."
.{ " Testimony Relating to Contention I-42,

. 9529

'j Environmental Qualification of Electric
Equipment."

'
*

.;

i
Dubiel, Richard W.

9772
" Testimony Relating to Onsite
Emergency Plan Contentions."

.

9772

" Professional Qualifications."

Durr, Jacques P.
10977

Statement of Professional Qualifications.
10977

"NRC Staff Testimony Relative to the3

'| Air and Water Pollution Patrol
Contention VI-1."

'i.

Ferrell, Charles M.
6136.

,!
~

" Testimony of Charles H. Ferrell and
Earl H. Markes, Jr. and Kazimieras M.
Campo Concerning ARCO and Columbia4'

#

Gas Pipelines.",

6136

" Charles M. Ferrell Professional|

Qualificaeions."
7136

" Supplemental Testimony of Charles M.
Ferrell, Earl H. Markes, Jr.*and
Kasimieras M. Campo Concerning F0E
Contentions V-3a and V-3b."

9041
" Testimony of Charles M. Ferrell on
Blast Overpressures at the Limerick

*

Generating Station.''
i

i
~

. _ _ _ _ _ . _ _ . _ _ . _._ _ __ _ . , _ _ . . . _ . _ . _ . _ _ , _ , - . _ _ . _ _
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A-6

Witness
Following.

-

Transcript Pase
" Charles M. Ferrall Professional
Qualifications." 9041

.

Fisher, John W.
-

" Professional Qualifications."
10313

-

" Testimony Relating to Contention-

VI-1." 10321
.

,

.

Fliemel, Myron, Ph.D. ..

;
, .
.

" Testimony of Rex G. Wescott and Dr.!
- Myron Fliegel Regarding Responses to 12141

Contention City-15 Related to the
Limerick Final Environmental Statement."3

" Professional Qualifications."
12141

*

Geier, Bernard A.

" Testimony of Bernard Geier
, .

Concerning the Impact of Cooling 6883
,

Tower Plumes on Induction
(Carburetor) Icing of Aircraft."

" Professional Qualifications of
~

j Bernard Geier." 6883
.

.

Goldman, Morton I.
t

"Profeseional Qualifications."
11111 *

" Testimony Relating to Severe Accident
Risk Contentions." 11114,

.

Ouarino, Carmen F.

" Professional Qualifications."
12004

" Testimony Relating to City
Contention City-15." 12007

. .

'

, ...L__



7

A-7

Following

Witness Transcript Pese

,

Hasbrouck. Bavier
, 5750

" Calculation of overpressure on
Reactor Building From Rupture in
ARCO Pipeline Spraying Gasolene;,

TnE the Hillside of Possua Hollow
,-

Run."di
5750

" Scenario for #1010 Pipeline
Rupture and Gas Release for Anthony
and 70E (V-3a. b) Prepared by Bavier.

': Hasbrouck.",I
5750.* ; " Testimony of Bavier Hasbrouck on

4 Contentions V3a and V3h for Anthony /
*] POE Deflagration and Detonation from

Rupture of Columbia Gas Transmission'sa

'] Pipeline for Natural Gas."
1 5750

"Bevier Hasbrouck Professional
.

Qualifications for Nuclear Accident *

Scenarios."
.

Hulman, Lewis
11148

" Testimony Regarding Responses to LEA
f Contentions DES-3 and DES-4 Related toy the Limerick Final Environmental,

.-
Statement."

.d)
,

11148
,

'

" Professional Qualifications"s,

*1,' j 11543
i

" Testimony Responding to LEAi .

j j Contentions DES-1 and DES-2 and
|

y the City of Philadelphia Issues 13
c; and 14 Related to the Limerick Draftr

+1( Environmental Statenent."';
11543

. ;- " Professional Qualifications"' 'y.

= .

Raiser, Geoffre) D.
11111.

" Professional Qualificstions."
( 11114 ,
,

" Testimony Relating to Severe
Accident Risk Contentions."

12004
" Professional Qualifications."

12007
" Testimony Relating to Contention
City-15."

1
~~ - -~ .... _,_ _ _



- - - = - - -
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A-8
~

l

Witness IFollowing
;Transcript Paae

_ |
Kankus, Roberta A.

i

" Testimony Relating to Onsite
9772Energency Plan Contentions."

" Professional Qualifications." 9772

e

Klein, Dennis A. .

.

' .

"Profesaional Qualifications." 95264
. ,

<
" Testimony Relating to contention I-42, 9529i Environmental Qualification of Electricij Equipment."

?
K3 , Harry E.P.; ;

" Testimony of Harry E.P. Krug,

6883i Concarning the Impact of Cooling
|

'

Tower Plumes'on Induction
,

'

| (Carburetor) Icing of Aircraft."
'

|

" Professional Qualifications of 6883Harry E.P. Krug.",

t

t

Kuo. Pao-Tain.

!
" Testimony of P.T. Kuo and Ncrman D. 9043Romney Concerning Margins of
Structural Capability of Category
1 Structures to Resist Blast Over-
pressures and Mode of Structural
Failure of the Cooling Towers."-

'

,

" Professional Qualifications Pao-Tsin| Kuo" 9043

.

I
'

Lefave William T.

" Testimony of William T. Lefave 9047Concerning the Flooding Effects of
Safety Related Equipment From a
Cooling Tower Collapse at the
Limerick Generating Station."

" William T. Lafave Professional 9047Qualifications."

. . . _ . . . _ _ _ . _ _ . . . . . . . . - - -



!
I

|A-9

FollowingWitness Transcript Fate |

|

Lehr John C.

" Testimony of John C. Lehr Regarding 12141

Responses to City of Phildelphia's
- Issue City-15 Related to the Limerick

Final Environmental Statement."

" Professional Qualifications." 12141^

.

Levine, Saul'

.;

f " Professional Qualifications.'' 11111

* I
' " Testimony Relating to Severe Accident 11114

,1 Risk Contentions." .

.

- " Professional Qualifications." 12004

i
" Testimony Relating to Contention 12007

City-15."
.

Linnemann, Dr. Roger E.

" Testimony Relating to Onsite 9772'

Emergency Plan Contentions."
4

; " Professional Qualifications." 9772

I
t

Manley, Robert A.

I Statement of Professional Qualifications. 10313

.

. " Testimony Relating to Contention 10321

VI-1."-

*

Markee, Earl H.
|

| .

" Testimony of Charles M. Ferrell 6136
.

and Earl H. Markee, Jr. and Kasimieras*

M. Campe Concerning ARCO and Columbia*

Gas Pipelines."

" Earl H. Markee, Jr. Professional 6136

Qualifications."

| " Testimony of Earl H. Markee 6883

j Concerning the Cooling
Tower Plumes."

i

1

. - _ _ _ _ _ . _ , . _ _ _ . . - - . _ - _ _ _ . . _ _ _ . . . . . . . . _ _ _ . . _ _ _ _ _ _ _ _ - , _ ._____ _ _____._ _ __.. . ___._ -. _ _ . . _ _ _ . _ _ . __ ,
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A-10

Witness Following
Transcript Page

.

" Earl H. Markee, Jr. ProfessionaA 6883
Qualifica'tions."

" Supplemental Testimony of 7136
Charles M. Ferrell, Earl H.,

-

Markee, Jr. and Kasimieras M.
Campo Concerning POE Contentions
V-3a and V-3b." '

-
.

Murphy, Gary W.
; ,

l M
" Testimony Relating to Onsite 9772 -" Emergency Plan Contentions."

" Professional Qualifications." 9772

Palaniswamy, Ranga

" Professional Qualifications." 8203
'

" Testimony of Philadelphia Electric 8213
'

Company Regarding the Ability of *

Safety Related Structures to Withstand
the Effects of Postulated Detonation
Resulting From the Assumed Ruptures of
the ARCO and Columbia Gas Transmission
Pipelines."

!

Payne, Walter C.

" Testimony of Walter C. Payne with 5357
Regard to Contention V-3a and V-3b."

;
'

e

Pratt, William T.
i

" Professional Qualifications." 11358
.

Reid, Gary J.

" Testimony Relating to Onsite 9772'
Emergency Plan Contentions."

" Professional Qualifications." 9772

Reynolds, Samuel D., Jr.

" Professional Qualifications." 10977

.. -

- _ . , , . . -



;,-

i

A-11

Following
Witness Transcript Pane

10977"NRC Staf f Testimony Reisting to the
Air and Whter Follution Patrol
Contention VI-1."

Richter, Brian J.
11148"NRC Staff Testimony of Brian J. Richter,

on Limerick Ecology Action ("LF.A")
Contentions DRS-4(A6) and DES-4(B)"

'

-

11148
"Profesaional Qualifications"1

e
Romano Frank R._, :,

6725
'j " Written Testimony by AWFP Relating

to Carburetor Ice Contention, V-4."
1

6725.j " Qualifications of Frank Romano."',
,

Rooney, Norman D.
.

9043" Testimony of F.T. Ruo and Norman
D. Romney Concerning Margins of
Structural Capability of Category 1
Structures to Resist Blast,

Overpressure and Mode of Structural*

Failure of the Cooling Towers."
9045

: " Professional Qualifications,'
',f

Norman D. Romney"

i
Schmidt, E. Robert

11111
"Profaseional Qualifications."'

" Testimony Relating to Severe Accident' 11114
Risk Contentions."

,

12004
"Frofassional Qualifications."

.
12007" Testimony Relating to Contention

City-15."'

.

Seafs, John R.
9776" Testimony of John R. Sears on Behalf

of the NRC Staff Regarding Limerick
Ecology Action's (LRA) Onsite Emergency "

Planning Contentions." 11148
"Frofeseional Qualifications"

,

"*-re---.- - - - ,%-m.
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A-12

Witness - Following
Transcript Fame

" Professional Qualifications." 9776
-

Shannon. Thomas E.-

" Professional Qualifications." 9526

" Testimony Relating to contention I-42 9529
Environmental Qualification of Electric*

*_ Equipment."

.

Sinanek, Richard A.
*

,

" Professional Qualifications.". .

10313i
.

| " Testimony Relating to Contention 10321

.

Sproat. Edward F.

, " Professional Qualifications." 9526d

" Testimony Relating to Contention I-42 9529*

Environmental Qualification of Electric
Equipment."

Stanley. Loren

" Professional Qualifications." 9526
.j " Testimony Relating to contention I-42 ' 9529-

Environmental Qualification of Electric
| Equipment."
*
.

.

: e
j Seymour David E.
'

" Affidavit of Maynard E. Smith and 6234
David Seymour in Support of a Nation '

for Summary Disposition Regarding*

Contention V-4."

Statement of Professional Qualifications 6234

Smith, Maynard E.

" Affidavit of Maynard E. Smith and 6234Driid Seymour in Support of a Motion
for Summary Disposition Regarding
Contention V-4."

- *
. . . . . . - . . .

t
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A-13

Pollowing
Witness _ Transcript Pane
_

6234
.

Statement of Professional Qualifications
.

Thompson, Daniel J.
9526

" Professional Qualifications."
9529

" Testimony Relating to Contention I-42,
Environmental Qualification of Riectric"*

Equipaant."
:,

V Toblin, Alan L.*
12004

.

"Profaseional Qualifications."'

12007.

1 " Testimony Relating to City..j Contention City-15."
']:

i

voliner, H. Willian
8203

"Profeseional Qualifications.".

8213
" Testimony of Philadelphia Electric
Company Regarding the Ability of Safety
Related Structures to Withstand the,

Effects of Postulated Detonation
Resulting from the Assus.ad Rupture of,

i the ARCO and Columbia Gas Tran==f seion
,| Pipelines."
.

103131

" Professional Qualifications."~l
10321

l I " Testimony Relating to Contention' '

' VI-1."

4 .t
Ullrich, Werner T.

| 9772
.

" Testimony Relating to Onsite
Imergency Plan Contentions.",.

; 9772
" Professional Qualifications."

L
.

Waller, Robert
12004

" Professional Qualifications."
12007

" Testimony Relating to City
Contention City-15."*



. _ . . . . ,
. . . .. . . . . .

A-14

Witness
Pollowing

Transcript Pane
Walsh, John D.

" Testimony of John D. Walsh Relating 5411
to Contentions V-3a and V-3b."

" Professional Qualifications John D. Walsh." 5411

" Professional Qualifications John D. Walsh." 8205 -

" Testimony of Philadelphia Electric 8213
Company Regarding the Ability of Safety *

Related Structures to Withstand the
Effects of Postulated Detonation ..

*

Resulting from the Assumed Ruptures of'

the ARCO and Columbia Gas Transmission
Pipelines."

.

Wescott, Rex G.

" Testimony of Rex G. Wescott Concerning 9045
the Hydrologic Effects of a Cooling'

Tower Collapse at the Limerick Generating
Station."

" Professional Qualifications 9045
Rex G. Wescott.",

" Testimony of Rex G. Wescott and Dr. Nyron 12141
Fliegel Regarding Responses to Contention

| City-15 Related to the Limerick Tinal
: Environmental Statement."i

" Professional Qualifications." 12141

Wong, Albert K. '

" Professional Qualifications 8203Albert K. Wong."
.

" Testimony of Philadelphia Electric 8213
Company Regarding the Ability of
Safety Related Structures to Withstand
the Effects of Postulated Detonation
Resulting From the Assumed Ruptures of
the ARCO and Columbia Cas Transmission
Pipelines."

-

e
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A-15

Following
Witne3 Transcript Fame

e.

IgnA.RobertM.
10313" Professional qualifications."
10321" Testimony Relating to

Contention VI-1."

*
.
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APPENDIX B

Exhibit List

Applicant

Exhibit Identified at Admitted at
Description Transcript Page Transcript Page Transcript Fame

.

PECO Ex. 7 Limerick Gener- 5357 5357
sting Station
Site Plan, AB-

*' 207392-5 August.

31, 1970.-

' PECO Ex. 8 Color Photograph 6236 6236
,

of Cooling TowerNe
.

: Plumes Coming
from the John

' ' . Amos Plant.
't

l PECO Ex. 9 Cooling Towers 6413 6413
'

and the Environ-
ment. Major
Contributorst
Maynard Smith,
Mark Kramer and
David Seymour,
October 1974.

PECO Ex. 10 Amos Cooling 6649 6649
Tower Flight
Program, Test No.

;
48A, March 11, -

.

., 1975.
:

PECO Ex. 11 Douglas Point 6650.,

Power Plant Site
Evaluation Final
Report, Vol. 1,,

g Part 2. L.C.
Kohlenstein,

.

Project Engineer,'"

Published by the
Johns Hopkins.

; ,

i University
! Applied Physics

Laboratory,
January 1976.

|

i

i
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j B-2

'i
~

i Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

,

| PECO Ex. 12 John E. Amos 6765

'..
3 Cooling Tower
! Flight Progran

Data, Conducted.

!j for the American
+ Electric Power,

i Service Corpora-
*'

tion by
' Saith-Singere

i Meteorologists. -

.

Inc., December
2 1975-March 1976. "

. PECO Ex. 13 Environmental 6868
Measurements of-

''
Power Plant Cool-
ing Tower and'

Stack Plumes,-*

Final Report for
AEC, ERDA and
DOE, Conducted

' ' . by the Department
of Meteorology,
Pennsylvania
State University,*

Edited by D.W.'

Thomson, R.G. de-

; Pena, J.A. Pena,
Updated.'

1 -

I ~ PECO Ex. 14 Table 2.2-3 of 6972
,

i
- the Limerick

Generating Sta-
tion Final Safety
Analysis Report,
" Airports Within )-

,
Ten Miles of the

| Site," Rev. 4,

! 3T/I2.
! 4

PECO Ex. 15 Figure 1, One page 8214 8214'

document, Free Air -,

Burst Blast'

Environment.

PECO Ex. 16 Figure 1, One page 8214 8214
. document entitled

" Air-Burst Blast
Environment."

'

PECO Ex. 17 Figure 2, One page 8214 8214,

document entitled
" Surface-Burst Blast

.

w. ,4 , .-,,--.- -t---g-,,,. w er,-.-ws_,
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B-3

Exhibit Identified at Admitted at

Number Cascription Transcript Page Transcript Page

Environment." |

PECO Ex. 18 Figure 3. One page 8214 8214
document entitled
" Site Plan"
AB-207392-5
indicating the
postulated line of.-
centroids of
detonation (paral-

', 1el to Columbia
Pipe Line)..

e.

PECO Ex. 19 Figure 4, one page 8214 8214,

4 document entitled
' " Cooling Tower
I General Arrange-

.i ment."

PECO Ex. 20 Figure 5, one page 8214 8214
*

document entitled
" Cooling Tower
Section Looking
North."

PECO Ex. 21 Figure 6, One page 8214 8214
" document entitled
" Cooling Tower
Looking West."

|
PECO Ex. 22 Figure 7, Single 8214 8214

-,

i page, large
| # scale drawing

entitled " Seismic'

' Category I
,

| -
Underground Facil-

O* ities."

~ PECO Ex. 23 Figure 8 single 8214 8214
page, large scale
sheet entitled'

, " Profiles of RRR
& ESQ Pipes~

Showing Ground
.

Cover."

PECO Ex. 24 Figure 9, single 8214 8214
page, large
scale sheet en-
titled " Profiles
of Cat. 1
Electrical Duct
Banks Showing

_ _ . . . _ _ _ _ _ _ . _ _ _ _ _ _ . . _ . . _ _ . . _ . , _ _ _ _ _ . _ _ . _ . _ _ . . , _ _ _ - . , _ _ _ _ _ , _ . _ . _ _ _ , .
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

Ground Cover."

PECO Ex. 25 Figure 10 one 8214 8214
page document an-
titled " Intense
Storm Site,

| Runoff Pattern:
General Plan," *

,

' Figure 2.4-4,
LGS FSAR. .

j PECO Ex. 26 Figure 11, one 8214 8214 1
-

page document
j entitled "In-
'

tense Storm Site
| Runoff Pattern:

Spary Pond and
Cooling Tower
Areas," Figure
2.4-5, LGS FSAR.;

|
PECO Ex. 27 Figure 12. one 8214 8214

page document en-
,

'

titled " Duct
Bank Sections."

PECO Ex. 28 Figure 13, one 8214 8214
4 page document en-
'. titled " Buried

| .f Pipe Bedding."
| ;

| l PECO Ex. 29 Environmental 9531 9532
! Qualification
'

Report for
Limerick

*

Generating )
Station, Units
1 and 2.

( October 1983.
'

PECO Ex. 30 Letter dated 9534 9534
January 16, 1984!

I transmitting

| document entitled
" Additional Infor-

i mation Required
| for Limerick Envi-

tonmental Qualifi-
I cation Program."

PECO Ex. 31 Letter dated 9537 9537
February 16,
1984 from J.S.

i



. _. . -

- ,

'
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

Kemper to A.S.
Schwencer con-
voying Figure 4-

" Calculated
. Reactor Enclosure

LOCA Temperature
.' Profile" and

Enclosures 1 and 2.
,

'.

. ' , '..
PECO Ex. 32 Emergency Plan, 9772 9773,

'

Limerick Generat- 9996
' ' * ing Station, Units
- 1 and 2 (through
.; Rev. 8), Section 3

Section 4 Section-

| 5.2.2, Section 5.3.2,
; Section 5.3.3 (Table

5-5), Section 6, Sec-,

I tion 7.1, Section
7.3, Section 7.4,

Section 7.5 (Table,
,

7-3 Table 7-4,
Table 7-5, Figure
7-2), Section 8.1.1,
Section 8.L (Table>

,

8-1), Appendices A,
B, E. I, Answers

.,~j to NRC Questions
.,

.
810.5b, 810.13,

! 810.18, 810.24,
i 810.30, 810.32,

't 810.33, 810.35 .
: 810.37, 810.40,

's 810.41, 810.45,
. 810.46, 810.47,

C'.
810.48, 810.49,,

( 810.53, 810.54,
* 810.55, 810.57

and 810.59..

e-
PECO Ex. 33 Emergency Plan In- 9772 9773,

pienenting Proca- 9996i
,

; - dures. Limerick
| Generating Station,

| EP-101 (Classifi-
cation of Energen-
cies), EP-102 (Un-

,

usual Event Re-
sponse), EP-103 _

(Alert Response),
EP-104 (Site
Energency Response),

-

.

- Tw' -ew w se e t-- v=w-eeev& w- sy,.-mmww-3 -eywew-mey'w s. -,e m---p-py- gmeegym-p-vyw y. 4g.---ry-- pg,-p ww p gw-9g-w-- y~m+gi.,-ww. - eweia-wes--1 rey e w-'--9----gN=-g y si39 7
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~

Exhibit Identified at Admitted at
Number Description Transcript Pase Transcript Pase

.

EP-105 (General
Emergency Response).
EP-110 (Personnel-

Assembly and Ac-
countability),*

! EP-201 (Technical
: Support Center

(TSC) Activation),'
.

EP-202 (Operations
Support Center
(OSC) Activation),

| EP-203 (Emergency ,

! Operations Facili-
ty (EOF) Activa-

I tion), EP-208
; (Security Team Acti-
4 vation), EP-210

} (Dose Assessment
! Te as) , EP-220

(Radiation Protec-'

I tion Team Activa-;
'

j tion), EP-221
J (Personnel

Dosimetry, Bionssay,
* '

and Respiratory

j Protection Group),'

EP-222 (Fieldt

! Survey Group),,

EP-230 (Chemistry

| Sampling and Analysis
l Team Activation),'

EP-250 (Personnel
Safety Team Activa-
tion), EP-251
(Plant Survey
Group), EP-252 I.

(Search and
Rescue /First Aid),

4 EP-254 (Vehicle
- and Evacuee Control

*
Group). EP-255
(Vehicle Decontani-
nation), EP-260
(Activation of the

| Firefighting
| Group), EP-291 *

l (Staffing Augmenta-
tion 60 Minute Call
Procedure), EP-305
(Site Evacuation),
EP-307 (Reception
and Orientation of
Support Personnel).

--

_ _ _ _ _ _ __________ _-_
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Identified at Admitted atExhibit J

Number Description Transcript Page Transcript Page

EP-313 (Distribu-
tion of Thyroid
Blocking Tablets), i

EP-316 (Cumulative
- Population Dose

Calculations for
Airborne Releases -

,

Manual Method),
.

,' EP-317 (Determina-
tion of Protective,-

Action Recommenda-
;tions), EP-325 .

I(Use of Con- I
* *

tainment Radiation
Monitors to Estimate
Release Source Tera),

i EP-401 (Entry for
I Emergency Repair'

and Operations),
EP-500 (Review and

4

Revision of
Emergency Plan).

PECO Ex. 34 Revised Table 4-2 9772 9773

/ Emergency Plan.

PECO Ex. 35 Emergency Procedure 9772 9773
Corporate, EP-C-326.*

) PECO Ex. 36 Emergency Procedure 9772 9773
Corporate, EP-C-315.

PECO Ex. 37 Surveillance Test 9772 9773
Procedure
ST-7-EPP-351-0,
Limerick Generat-

.

[
ing Station.

,

PECO Ex. 38 Final Safety Analy- 9772 9773
'

' sis Report, Limerick
Generating Station,

p
Sections 1.3 (psge

,

1.13-18b), 2.1.2.3,
2.3.3, 2.3.3.2,
3.7.4,
7.5.1.4.2.1.5,
7.5.2.5.1.1.2,
7.6.1.1.6, 11.5,
11.5.2.2.1,
11.5.2.2.11,
11.5.2.3.1,

a

11.5.4,
11.5.5, 12.3.4,

- , . . . - . - - . - _ . , - -. . . - - . . - _ . - . - - . - . . _ . . - - - . - . - - - - . - . - . _ . .
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Exhibit Identified at Admitted at,.

Number Description Transcript Page Transcript Page.

;

; 12.5.2.2.4,
i 12.5.2.2.6,

'

! 12.5.3, -
,

! 12.5.3.2,
.12.5.3.4.2,
12.5.3.5,

)12.5.3.5.1
j,

t ,

Section 2.2.3.1.3 10284 10285
> and Tables 2.2-1, *

i: 2.2-5, 2.2-6.
I

e :
: PECO Ex. 39 Environmental 9772 9773

I

I ;
Report - Operating

| License Stage, |
} Limerick Generating''

Station, Section
; 6.1.5.,

PECO Ex. 40 Letter of Agreement 9772 9773
dated August 16,
1983 between

j Hospital of the
University of
Pennsylvania and

i
Radiation Management
Corporation (in-

i

cluding attached
Radiation Plan

; -

entitled "Decontami-
! ! nation and Treatment

| of Radioactively
- Contaminated Patient

at Hospital of the
University of
Pennsylvania"). J

PECO Ex. 41 Letter of Agreement- 9772 9773
dated June 25, 1982
between Keystone ,
Helicopter Corporation
and Radiation Manage-
ment Corporation.

PECO Ex. 42 Letter of Agreement 9772 9773
dated January 1,
1984 between Radia- )

,

'

tion Management
Corporation and )

Applicant.
-

PECO Ex. 43 Letter of Agreement 9772 9773 |dated April 5, 1984 '

|

I.
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Identified at Admitted at
Exhibit Transcript Page Transcript Page
Number Description
- - -

between Pottstown
Memorial Medical
Center and Applicant.

PECO Ex. 44 Letter of Agreement 9772 9773
*

dated April 2, 1984
between Linfield
Fire Company and

"-
Applicant.

PECO Ex. 45 Letter of Agreement 9772 9773.

*

dated April 2, 1984.

r* between Limerick*

Fire Company and
Applicant.

,

PECO Ex. 46 Applicant's Analy- 10173 10220,

.; sis of Minimum'-

Staffing Require-
ments for NRC
Licensees for
Nuclear Power Plant
Emergencias as re-
quired under
NUREG-0654, Table
B-1.

10328 10328
PECO Ex. 47 PECO Letter to

NRC dated
3 6/10/84
'

:

PECO Ex. 48 PECO Letter to 10328 10328t

NRC dated
9/15/83.

I PECO Ex. 49 NRC IE Report 10328 10328*

C .

50-352/82-06,

~(Wald Inspection-*

Mobile NDE Lab).
,

PECO Ex. 50 NRC IE Report 10328 10328

50-352/82-16
(CAT Inspection-

! Appendix B).

PECO Ex. 51 NRC 1982 SALP 10328 10328

i Report (pages 7
'

through 10).

PECO Ex. 52 NRC 1983 SALP 10328 10328I

Report (pages 12
through 15).

,

1 -
.

L
.
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Exhibit Identified at Admitted at |

Number Description Transcript Page Transcript Page

PECO Ex. 53 NRC,IE Report 10328 10328
50-353/76-06.

.

PECO Ex. 54 PECO Finding 1G328 10328
Report N-093.

PECO Ex. 55 Bechtel NCR 1980. 10328 10328
<

PECO Ex. 56 Bechtel NCR 1998. 10328 10328
.

PECO Ex. 57 Bechtel NCR 2000. 10328 10328
1

PECO Ex. 58 PECO Letter to 10328 10329
NRC dated

. 12/15/76. !

PECO Ex. 59 Bechtel FIR 10328 10328
C-63-7.

PECO Ex. 60 Bechtel FIR 10328 10328
C-63-8.

"

PECO Ex'. 61 Bechtel FIR 10328 10328
C-63-9.-

PECO Ex. 62 Bechtel FIR 10328 10328
'

) C-63-10.

PECO Ex. 63 Bechtel FIR 10328 10328.

: C-63-11.
.

. ' . PECO Ex. 64 Bechtel FIR 10328 10328
C-63-12.

.

. PECO Ex. 65 Bechtel FIR 10328 10328
C-63-13. ).

PECO Ex. 66 Bechtel FIR 10328 10328
C-63-14.

4

PECO Ex. 67 Bechtel FIR 10328 10328
C-63-15.

PECO 2x. 68 Bechtel FIR 10328 10328
C-63-16.

~

PECO Ex. 69 Bechtel FIR 10328 10328
C-63-17.

PECO Ex. 70 Bechtel FIR 10328 10328
C-63-18.
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Identified at Admitted at

Number Description , Transcript Page Transcript PageExhibit

_

10328 10328
PECO Ex. 71 Bechtel FIR

C-63-19.
10328 10328

PECO Ex. 72 NEC IE Report
50-353/77-01.-

';:

PECO Ex. 73 Bechtel FIR 10328 10328

C-63-20.
V

PECO Ex. 74 Bechtel FIR 10328 10328
-

C-63-21.

PECO Ex. 75 Bechtel FIR 10328 10328
-

C-63-22.~.

:t 10328 10328
PECO Ex. 76 NRC IE Report

; 50-353/77-06,
.{ page 5.
| 10328

PECO Ex. 77 Bechtel FIR 10328
C-63-24..

PECO Ex. 78 Bechtel FIR 10328 10328

C-63-25.

PECO Ex. 79 Bechtel FIR 10328 10328
,

C-63-26.
:

f PECO Ex. 80 Bechtel FIR 10328 10328

C-63-27.j

!

PECO Ex. 81 Bechtel FIR 10328 10328
'

C-63-28.
.

10328
PECO Ex. 82 Bechtel FIR 10328

C-63-29.
p' 10328 10328

PECO Ex. 83 Bechtel FIR
C-63-30.*

PECO Ex. 84 Bechtel FIR 10328 10328
r C-63-31.'

PECO Ex. 85 Bechtel FIR 10328 10328

C-63-32.
|

PECO Ex. 86 Bechtel FIR 10328 10328

C-63-33.
10328 10328

PECO Ex. 87 Bechtel FIR
C-41-493.

I

PECO Ex. 88 Bechtel NCR 10328 10328

..

c,-rm--eg-wm-wr+wv---++,--ewswe- w --1- - ,,-w-., --w s- -p*--w-,. +- .~, +w
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Exhibit Identified at Admitted atNumber Description Transcript Page Transcript Page
*

2617.

PECO Ex. 89 Bechtel NCR 10328 10328
2710.,

t
* PECO Ex. 90 NRC IE Report 10328 10328-: 50-353/77-14,
* page 4 '#

[ PECO Ex. 91 NRC IE Report 10328 10328'

50-353/77-02,
| page 6. ;
,

* PECO Ex. 92 PECO Response 10328 10328
3 to NRC dated

5/13/77 -

-

,' (77-02).

PECO Ex. 93 NRC IE Report 10328 10328,

50-352/77-07,
pages 3 and 4.

.

PECO Ex. 94 NRC IE Report 10328 10328
.] 50-352/78-03,

pages 14 and 15.,

'

PECO Ex. 95 PECO Letter to 10328 10328-

NRC dated
j 6/12/78.
]
; PECO Ex. 96 PECO Letter to 10328 10328'

NRC dated
9/18/78.

,

PECO Ex. 97 NRC IE Report 10328 10328
50-352/78-07,

-

page 4 )

PECO Ex. 98 PECO Letter to 10328 10328
NRC dated
12/4/78. f

PECO Ex. 99 NRC IE Report 10328 10328
50-352/79-11,
page 7.

PECO Ex. 100 NRC IE Report 10328 10328
50-352/78-04
pages 10 and 11.

PECO Ex. 101 PECO Letter to 10328 10328 -

NRC dated
7/20/78.

,-

a-- , , - , --n, , , - . , . .,...n-,, ,- , - - . -
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Identified at Admitted at
|

Exhibit Transcript Page Transcript Page
Description

Number _
1032810328

PECO Ex. 102 NRC,IE Report
50-352/79-94,
Page 2.

'

10328j 10328
PECO Ex. 103 PECO Letter to

NRC dated
3/2/79.

1032810328.v: PECO Ex. 104 NRC IE Report*

50-352/79-12,.*

page 6.
-

10328 10328
'd PECO Ex. 105 PECO Letter to

NRC dated'

10/31/79.
10328 10328

PECO Ex. 106 NRC IE Report
50-352/80-02,4

page 5.
10328 10328

PECO Ex. 107 NRC IE Report
50-352/81-06,

''

page 3.
10328 103281

PECO Ex. 108 NRC IE Report
,

50-352/81-16,
page 4.

10328 10328
ped 0 Ex. 109 NRC IE Report

4 50-352/80-03,

i page 12.
1032810328PECO Ex. 110 NRC IE Report

50-352/79-11,
pages 9 and 10.

1032810328g PECO Ex. 111 PECO QA Pield
.,

Office Memoran-
dum No. 882
dated 1/23/80.

! 10328 10328
PECO Ex. 112 NRC IE Report

50-352/80-12,>

*

pages 17 and
18.

! 1032810328
PECO Ex. 113 PECO Letter toI

'

NRC dated
9/26/80.

10328 10328
PECO Ex. 114 NRC IE Report

50-352/81-04,
11 and 12.pages

. .. .

- - ~ _ ~ . . . _ . , , ,
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Exhibit,

Identified at . Admitted atNumber Description Transcript Page Transcript Page
PECO Ex. 115 NRC IE Report 10328 1032850-352/77-12,

pages 3, 4 and
5.

?ECO Ex. 116 PECO Letter to 10328 10328NRC dated
12/9/77. ''.

PECO Ex. 117 NRC IE Report 10328 10328 '

50-352/80-20;
(entire). ;

j PECO Ex. 118 NRC IE Report 10328 10328<

50-352/81-12,
page 4 -

.
-

PECO Ex. 119 PECO Letter to 10328 10328NRC dated
1/20/81.;

i PECO Ex. 120 NRC IE Report 10328 10328.

I 50-352/82-05,
page 4

PECO Ex. 121 NRC IE Report 10328 10328i
j 50-352/81-01,

page 5.
t

. !' PECO Ex. 122 PECO Letter to 10328 10328NRC dated
{ 3/12/81.

PECO Ex. 123 NRC IE Report 10328 1032850-352/80-21
page 6. j

-

PECO Ex. 124 PECO Letter to 10328 10328NRC dated
7/17/81.

<

' EECO Ex. 125 PECO Letter to 10328 10328NRC dated
7/17/81.,

PECO Ex. 126 NRC Letter to 10328 10328PECO dated ,

8/27/81.

PECO Ex. 127 NRC IE Report 10328 1032850-352/82-05,
page 5.

.

.- - -_-___m.*_________-_________.__-.__________m . _ _ _ . - _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - J
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Exhibit Identified at Admitted at

Number Description Transcript Page Transcript Page

' PECO Ex. 128,PECO Letter to 10328 10328
NRC dated
3/21/81.

PECO Ex. 129 NRC IE Report 10328 10328
50-352/81-12,
pages 6 and 7.

U
PECO Ex. 130 PECO Letter to 10328 10328'

NRC dated
6/26/81.',-

(- PECO Ex. 131 NRC IE Report 10328 10328
:

50-352/82-04,

[ pages 3 and 4.

.) PECO Ex. 132 NRC IE Report 10328 10328
! 50-352/81-06,

,

page 7.
9

PECO Ex. 133 NRC IE Report 10328 10328
50-352/82-03,

,

pages 3 and 4

PECO Ex. 134 PECO Letter to 10328 10328' '

NRC dated
| 3/11/82.

*

,| PECO Ex. 135 NRC IE Report 10328 10328
50-352/82-10,

5

3
page 3.

I i PECO Ex. 136 Cover page of 10992
j Bechtel NCR 1366'j
l - (Also identified

as AWPP 180B).'*

\.'
PECO Ex. 137 " Calculation of 11116

.

Accident Conse-'

quences, " Appendix*

' ' VI of Reactor
Safety Study - An

i

Assessment of Ac-
cident Risks in U.S.**

! Commercial Nuclear
!

Power Plants,
WASH-1400 (Appendix'

.

VI, Sections 9.3,
9.4, including Tables

|
9-10, 9-11, 9-12,
Sections 11.1, 11.2,

| 11.3, including'

Table 11-6 and

.

"*****--**w-c-w -w--=ww.m-,,,,,,- .,,
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Exhibit Identified at Admitted at *

Number Description Transcript Page Transcript Page
.

Pigures 11-6, 11-7,
Appendix J, including
Table J-1, Appendix I).

PECO Ex. 138 "A Model of Public 11116
Evacuation for
Atmospheric Radio-

''logt al Releases,"
SAND 78-0092
(Entire).

'

PECO Ex. 139 " Planning Basis 11116 1.

for the Develop-
ment of State and
Local Government
Radiological
Emergency Response
Plans in Support
of Light Water
Nuclear Power
Plants" (pages

,

15-17, App. I-7,
I-46, Figure I-11,
p. I-38).

PECO Ex. 140 " Criteria for 11116
Preparation and
Evaluation of
Radiological

. Emergency Response
Plans and Prepared-.

ness in Support of
Nuclear Power
Plants" (page 12).

PECO Ex. 141 " Examination of 11116 ).

Offsite Emergency
Protective Measures
for Core Melt
Accidents" (III (7-4 and 7-5).

PECO Ex. 142 " Evacuation Risks- 11116
An Evaluation"
(pages 40, 41, 42,
48, App. B).

_

PECO Ex. 143 "Mississauga 11116
Evacuates: A
Report on the
Closing of-

Canada's Ninth
Largest City"

.

-wf- -*y-----y.,-%m4we,-rm-w--w-
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Exhibit Identified at Admitted at

Number Description Transcript Page Transcript Page

(page VIII).'

PECO Ex. 144 "Before the Wind- 11116 1

A Study of the {
Response to i

Hurricane Carla." j
.

PECO Ex. 145 " Health-MARC: The 11116
...
# Health Effects

Module in the
Methodology for*

Assessing the2

i !* Radiological'

I Consequences of
4 Accidental
~ Releases"
l (Table 1).
'
.

PECO Ex. 146 UNSCEAR, " Sources 11116
and Effects of
Ionizing Radia-
tion" (Annex G,
page 385).

,

PECO Ex. 147 BEIR III, "The 11116
Effects of Popu-

*

lations of Expo-
*

sures to Low
Levels of Ionizing

.6
. Radiation" (Tables
i IV-2, V-15, pp.
'
- 498-99).

PECO Ex. 148 UNSCEAR, " Ionizing 11116
-

Radiation, Sources
and Biological

,

j (' Effects" (Annex 1
'Section E; Section
II, paragraph 45).*

>

PECO Ex. 149 " Estimates of the 11116
| j"

Financial Conse-.

quences of Nuclear
*

'

Power Reactor
Accidents" (pages
1-17).

PECO Ex. 150 "PRA Procedu'res*

Guide, NUREG/CR-
2300" (pages 9-53
and 9-54).

-

PECO Ex. 151 "CRAC2 Model
I

.. . _ . . _ _ _ . . -

---,r -, , - . - a , - ~ , , ,,,w---, ,.-- -----,-,..,-,-,,,,.--,,-m-,,,.n., ,.,,,,,,vmn-mn.w,-,, _w.mwn..,-,nn,._wm,,_.---
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Exhibit
.

Identified at Admitted at
Number Description. Transcript Page Transcript Page

Description"
(pages 3-2 through
3-5).

PECO Ex. 152 " Severe Accident 11117 11119 ,

Risk Assessment" (Bound in I
*

(Chapter 10, pages ff. 11119)
11, 12, 15, 25; v |

'

Tables 2, 4, 8, 9,
11; Chapter 12,
page 18. Tables 7,
8, 9; Appendix P, p !
page 10; Supplement
3 Table 1. All |

except Supplement 3-
Table 1 and Table |
12.8 from original |
submittal).

'

PECO Ex. 153 Direct Testimony of 12010
Richard Codell
before the ASLB
concerning Commis-
sion Question No. 1.

.

PECO Ex. 154 Richard B. Codell, 12010
1984 Potential
Contamination of -

Surfa*ce Water'

Supplies by Atmos-
pheric Releases

,

from Nuclear
Plants.

.

PECO Ex. 155 T.C. Helton, A.B. 12010
Muller and A. Bayer, ,

Contamination of
Surface Water Bodies
After Reactor Acci-
dents by Erosion of

IAtmospherically
Deposited Radio-
nuclides.

PECO Ex. 156 USNRC, 1975 Calcu- 12010
lation of Reactor
Accident Conse-
quences - Appendix
VI of Reactor Safety
Study.

PECO Ex. 157 Health and Safety 12010
Laboratory, U.S.

.. . - . . . . .
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Exhibit Identified at Admitted at

Number Description Transcript Page Transcript Page

Engrgy Research
and' Development
Administration,
1977. Final Tabu-

.

lation of Monthly j

90 Sr Fallout Data:
1954-1976.

PECO Ex. 158 Richard J. Larsen, 12010
1983. Worldwide
Deposition of 90 Sr

3
~ through 1981.

y..
2 PECO Ex. 159 USEPA, 1976. 12010

Radiological
Quality of the

,

Environment.
s

PECO Ex. 160 E.P. Hardy and 120,10
L.E. Toonkel,
1982. Environ-
mental Measurements
Laboratory Environ-
mental Report.

PECO Ex. 161 VSHEW, 1960-68. 12010
Radiological

-

Health Data.*

Volumes 1-9.-

- PECO Ex. 162 Limerick Generating 12010
Station Radiological
Environmental
Monitoring Program,
1971-1977, Prepared
for Philadelphia

i

h Electric Company
by Radiation Manage-

,

ment Corporation.
May, 1979.

s PECO Ex. 163 USEPA, 1976-1982, 12010
Environmental
Radiation Data,
Reports 6, 10, 15,
18, 23-24, 25-26,
and 29.

.

4

PECO Ex. 164 Donald G. Menzel, 12010
1975. Land Surface
Erosion and Rainfall
as Sources of
Strontium-90 in

. -- . . . . . . . . . .

. ._ - _ - _ . . . _ _ , - - . , - - . . . . . _ - . - . . - - _ _ . - - _ - , . . - - - . - .
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Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

t* streams.
.

PECO Ex. 165 US Geological 12010.

Survey, 1982.
Water Resources
Data for
Pennsylvania Water 4

'

Year 1982 Volume 1-
Delaware River Basin
and Volume 2-

*
Susquehanna and g- Potomac River
Basins.

PECO Ex. 166 City of Phildelphia 12010
i Water Department,

'j 1982. How Water in
! Phildelphia is

treated and
distributed.

l PECO Ex. 167 USNRC, 1977. 12010
Calculations.

of Annual Doses
'

to Man from Routine
Releases of Reactor.

Effluents for the
,

; Purpose of Evaluat-
ing Compliance with
10 C.F.R. Part 50.

.

3 PECO Ex. 168 D.B. Simpson and 120104

-' B.L. McGill, 1980.
i User's Manual for,

LADTAPII - A Computer
; Program for Calculat- 'I
~

ing Radiation Exposure
to Man from Routine
Releases of Nuclear
Reactor Liquid (
Effluents.

PECO Ex. 169 Bruce S. Aptowicz, 12010
1984. Letter to
Robert E. Martin,

,

USNRC, dated 4/23/84
and private communica-
tion, S. Gibbon, PECO
and B. Aptowicz, City

,

; of Philadelphia,
-

5/25/84

PECO Ex. 170 Philadelphia Water 12010

. , . . . _ . .

,m-- -, ,awr- - - - - -
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Exhibit Identified at Admitted at
Number Description Transcript Pase , Transcript Pase

Department, 1982.
Table of Pumping.2

Treatment, and
Consumption Rates
for FY '82.

PECO Ex. 171 Commonwealth of 12010
Pennsylvania-

.

*.'
Disaster Operations

; Plan, Annex E. Fixed
'

Nuclear Facility..

Incidents,'

' . ' February, 1984..

'

PECO Ex. 172 C.P. Straub, 1964. 12010-

Level Radioactive.

| Wastes, Their
; Handling, Treatment

and Disposal.

PECO Ex. 173 E.P. Hardy, Jr., 12010
1981. Environmental
Measurements Labora-
tory Environmental
Report. EML-390..

.

t

. Limerick Ecolony Action

|
*

LEA Ex. 1 Compilation of 10283.

] Attachment P's
| from Draft #5 of

|
Municipal REBP's

; regarding service'

. by Goodwill
( i Ambulance.

! h
Staff'

,,

t
'

Staff Ex. 6 NUREG-0911 6137 6138'

" Safety Evalu- (Bound in3:
ation Report ff. 6138)-

| Related to the ,
! Operation of

Limerick
!. Generatina

'

( Station," Sec-
| - tion 2.2.2,

August 1983.

! Staff Ex. 7 Regulatory Guide 6150 6153
1.91 (Revision

"1), Evaluations.

i

.- ..... .. . . . . . . . - . . - - -- - -
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Identified at Admitted at
Exhibit
Number Description Transcript Page Transcript Page
_

of. Explosions
Postulated to
Occur on Trans-
portation Routes |
Near Nuclear
Power Plants,."
February 1978. 2.

Staff Ex. 8 VFR Terminal Area 7104
Chart for the

-

Philadelphia Area,
18th Edition, Sep- 7

tomber 2, 1983. ;

.'

Staff Ex. 9 National Trans- 7145
portation Safety
Board Pipelines
Accident Report.
No. NTSB-PAR-76-8,

i

Los Angeles,
California, cover
pg. and fig. 3, June

, 16, 1976.

Staff Ex. 10 NUREG-0570, " Toxic 7145
Vapor Concentra-
tions Control
Room Following a*

a

Postulated Acciden-
tal Release,"

. June 1979.
?

? Staff Ex. 11 Army Technical 7146
'

Manual, TM 5-1300,
" Structures to

' ,,

Resist the Effects )
of Accidental
Explosions," TM
5-1300, cover pg.,
fig.4-4 and 4-12, I
June 1969.

Staff Ex. 12 National Trans- 7147
portation Safety
Board Pipeline
Accident Report No.,

NTSB-DAR-80-6.
' Bayamon, Puerto.

Rico, cover pg.,
summary pg. and
pgs. 5,12, January
30, 1980,

i

- -- - . ___
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i Exhibit Identified at Admitted at'' ' ,

Number Description Transcript Page Transcript Page

Staff Ex. 13 U.S,. Atomic Energy 7147
~ Commission, "Meteoro-
logy and Atomic

*

Energy 1968,"
Juiy 1968..

,

Staff Ex. 14 NUhEG/CR-1748, 7148
' " Hazards to NuclearY' Power Plants from
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{4 - 11minary Assess-

.' ment," Chemical
Engineering, cover

-5 *

page and pgs. F-2 F-4,

.] F-8 and F-11, Undated.
.

$ Staff Ex. 15 " Unconfined-Vapor 7148
Cloud Explosions "

{ V.C. Marshall,.

June 14, 1982.

Staff Ex. 16 " Conditions of 7149
External Loading.,

of Nuclear Power
Plant Structures
by Vapor Cloud-

Explosions and.

f Design Require-
*

.! ments," W. Geiger.
'j Undated. ,

2 Staff Ex. 17 " Transactions of 7151
*

the 4th Interna-
tional Conference,,

(~ on Structural
: Mechanics in:* Reactor Tech-

nology," August
y; 19, 1977.

-

Staff Ex. 18 Department of 7151
Transportation,
" Explosions Hazards
Associated with

*Spills of Larne
Quantities of
Hazardous Materials
Phase II," Report No.
CG-D-85-77, C.D. Lind*

and J.C. Whitson,
November 1977.

_ , , , . . . , . . . . . . . _ . . . . _
-

-

..
_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - _ _ _ _



. ._ _ _ .

__ .. . . .

.

M

B-24
.

Exhibit Identified at Admitted at I.

' Number Description Transcript Page Transcript Page

Staff Ex. 19 NRC Testimony 7152
,

! 'of Jacques B.J.
Read Relating to
Safety Implica- |
tions of the

[] Natural Gas )
'

Pipelines which'

/Passes by the ;,

' Hartsville Site,
In the Matter of .'

f4 Tennessee Valley
~ fAuthority (Harts-

i* ville Nuclear
-i Plants Units 1A, j

'1 2A, IB, and 2B), j

'i Undated.
*

i

|; Staff Ex. 20 Army Technical 9050 i

'

Manual, TM 5-1300 (Bound in ff. 9055)
" Structures to Re- ,

sist the Effects of i

Accidental Explosions,"
dover page and figures j

4-3, 4-4, 4-5, 4-6, 4-7 i

and 4-12, June 1969. |

Staff Ex. 21 One page graph, 9051 9054 |
'

" Limerick Peak (Bound in
| Positive Reflected ff. 9055) |

,

|j Overpressure and
'i Positive Phase Pulse ;

I Time Due to 56 ;

Tons of TNT."
Undaged. |

Staff Ex. 22 U.S. Atomic Energy 9051 I'
Commission, "The (Bound in -

Effects of ff. 9055)
Nuclear Weapons,"
Samuel Gladstone, ,

I I

Editor. cover
page and pgs. 147
and 151, April
1962. .

\

| Staff Ex. 23 Table I, " Summary 9051 9055
!

i
of Accidental (Bound in
Explosion ff. 9055)

;

! Pressures," Undated.
i

!

|
Sfaff Ex. 24 Figure 1 " Selection 9052 |

' of Critical Element (Bound in i

for Purpose of ff. 9055) |

|

|
i

- ,---,v- ,,-.. , ,. . - - ..--.,wm..4._ . . , . _ .~,,,.__..._,,,,.,.r,_,m, _,,..,..-..,,m__,--.,. . , . . . - - - _ , _ _ . _ , , . ~ , . - - , . . 7 -. - __m. .
_



, . . . . .- _ _ - _ _ _ . - _ _ . _ - . _ _ _ _...-_ -

. .

B-25
,

Exhibit Identified at Admitted at
,

Number Description Transcript Pese Transcript Page

Analysis and
,

Design,"
,

February 8, 1984.
9

Staff Ex. 25 Figure 2. " Typical 9052
Load Deformation
Curve Idealized

'I * Elastic-Plastic Sy-
staa," February
13, 1984.*

- .
Staff Ex. 26 1979 Supplement 9053

-p ., " Code Require- (Bound in
"j eents for Nuclear ff. 9055)
' Safety Related

,

: Concrete Structures
(ACI 349-76) and;
Commentary on Code

g,

j Requirements for
Nuclear Safety
Concrete Structures **

(ACI 349-76), Appendix
;

. C, Undated,
i

.

Staff Ex. 27 Memorandum from 9071 9073
i Norman D. Romney, (Bound in

Structural ff. 9073)
i Engineer, NRC,
J to George Lear,

,

Chief, Structural
I and Geotechnical
* Engineer Branch,.

"NRC, Limerick
Conference Call
Between NRC Staff,
Bechtel Corpora-

( *e tion and Phila-
,

delphia Electric,

Company," March
13, 1984.

><

,

Staff Ex. 28 Regulatory Guide 9211
1.142 (Revision
1) " Safety-Related
Concrete Structures
for Nuclear Power
Plants (Other
Than Reactor
Vessels and

'

|
Containments),"

,

i October 1981.

Staff Ex. 29 Portions from 111154 111154

i

.

__w_- , ,9 ._.,,_,.__y. _-p..,,_y,,,.,y9._m,_..,.m,_.,,w_,y,.,,,,g,, , _ _ ,,,%9, - , _ , , , _ , ____ _ , . _ , _ wY._ _ _ _ , _ _ F__.w,_,_.p., __,mym,_,,,7.y,__.y+._7_wy,,,_.,,,.



.. _ . _ _ .. _ . . . . . . . _ . . . _ _ _ _ . . _ _ _

.- - . . . , ... .

..

4

B-26
.

Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

.tha, Staff FES,
'

Section 5.9.4
page 5-51, through
Section 5.9.4.6,
page 5-126,
Appendices H, I,

J,K, L, M and N,'

,
and Section 6 .I

Staff Ex. 30 FES Table 5.11c 11360 11368 -

: " Summary of the (bound in ,

1 Atmospheric Release ff. 11360) ,}
. Specifications Used
I in Consequence
; analysis for
i Limerick Units 1
j and 2.",

t

F0E
,

'

F0E Ex. 1 Nuclear- 5542
Power. Armory (Rejected)

,
'

Lovins, pg. 161,
Undated.

F0E Ex. 2 National Trans- 5257 5258
;
' portation Safety

.

,

Board Pipeline''

'| Accident Report

i .|
No. NTSB-PAR-73-2,

i ; Hearne, Texas.

|.' August 1, 1973.
]I
! F0E Ex. 3 National Trans- 5758 5759
! . portation Safety ,)

*

! Board Pipeline
.

Accident Report
No. NTSB-PAR-75-3,'

I Farmington, New ,c
Mexico, March
15, 1974.

F0E Ex. 4 Transactions of the 5768
:

ASME " Decompression (Rejected)
of Gas Pipelines
During Longitudinal
Ductile Fractures,"

i G.G. King, March

) 1979. .

F0E Ex. 10 Journal of the Soil 8881
4

Mechanics and Founda-

. ._ . _ ._.

*---t- - -- r -- e, . . , , ,,w.,m ,_.,,,.,, . _ _ , _ .



_ . _ . _ __ . . . _ _ . _ _ - _ m _ _ _ _ _ _ _ __ -- . _

- .

B-27

Exhibit Identified at Admitted at
Number Description Transcript Page Transcript Page

tion Division.-

" Depth Prediction
'

for Earth-Pene-
trating Projectiles"
C. Wayne Young May
1969.s

; F0E Ex. 5 Figure 6-2, 8979
f, " Structures

< to Resist the.

Effects of Acciden-.

-[ tal Explosions,"
,

Undated.
pf,

.

el F0E Ex. 11 " Nuclear Safety- 9007
i. Related Concrete
i Structures, ACI-
i 349-80 " pg 349-83,,

! Undated.

: F0E Ex. 9 LGS FSAR Table 9009
3.5-5, " Railroad-
Accident-Generated,

Missile Parameters,"
Undated.

,

F0E Ex. 6 Post Card Depicting 9253
: Limerick Generating
: Station..

1

l
i AWPP

AWPP Ex. 1 The New Private 6949
Pilot, Published
by Pan American,
Navigation Ser-*

k. ,M vice, 8th Edition,
Cover Page and

3: Pages 53-54.

i- AWPP Ex. 2 Those Icy Fingers 7046
in Your*

Carburetor.
Aviation Con-
sumer Magazine,
January 1, 1982.

.

AWPP Ex. 3 Letter from Dr. 10436
Gudmund R. Iverson (Rejected)
to Frank Romano,
dated April 26,
1984, containing

.

_ . - - , . . - - - , - . - - . - . . , _ _ _ _ _ _



y , -|,-' -* ,<, s
--- ,

,
\ w ' 'e

' % * ,,

*/ , e.: _ ,* _.,
- s .,

, Ne b
i. *

, , |. . ,?' ~'

T;: '' ,

w.." ,B-28 s,,
* -

_
,,

'

; o' v ,'
, , ,

Identified at' %daittec atExhibit ', --

Number Description , Transcript Page franscript Phat
~

, .-
prof assional'qus}lt: .' _- i.,

' ' * +
+

fications.of DI. 3 's ; e

Iverson, and.a four ' ' ~~

pass s't cachav3t'
enciclad "Tascimony ,-

''

of Gudmund R'.'
Iverson Concerning '

Auditing and Sampling 4,

as it relates to
quality. Assurance ,

Re Welding at the~
Limerich,Generat1ng- ,

)
Station." ,

,

,>
,

AWPP Ex. 4 " Testimony of Air 10933
and Water Pollution s (Re'j ec t e d)
Patrol (Romano) Con-

'

carning Contention
VI-1 (Infractions .

-

Related to Welding)"'
consisting of pages
A-J and attachments --

'

AWPP-30 through
AWPP-49. ,

,

AWPP EF. 5 N' Oombined 10973 10973
~'on Report.*

and'

-

. PP.
'

:

CITY

City Ex. 1 a- ent 11874 11883
.t? ;uency

/
*

ri
11~ /Wi DS.VS.
Dis. sac,

,

City Ex. 2 Map entitled 11880 11881 [
" Ingestion Exposure
Pathway EPZ Limerick
Generating Station
Pennsylvania Emer-
gency Management
Agency August 1983."

,

-

*T.S. ScTD8 TNT PRIPDS CFMC3 1984 3 421 397/4100



.. .

_____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _

1
, .

'!

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

34 S 26 P4:46
ATOMIC SAFETY AND LICENSING APPEAL BOARD

F.g.. . . ,

Administrative Judges: $ $6i''

Christine N. Kohl, Chairman September 26, 1984
Gary J. Edles (ALAB-785)
Dr. Reginald L. Gotchy

, . . , . . . .
, , . . . . . . .

In the Matter of )
)

PHILADELPHIA ELECTRIC COMPANY ) Docket Nos. 50-352
) 50-353

(Limerick Generating Station, )
Units 1 and 2) )

)

.

DECISION

.

O g

u t w i m & yR -

_



.
-

.

.

ii
,
,

TABLE OF CONTENTS

I. Introduction and Summary ......................... 1

II. Background ....................................... 3

A. AEC/NRC and DRBC Reviews ..................... 4

B., U.S. Army Corps of Engineers Review .......... 13

C. State and Local Activity ..................... 14

1. Pennsylvania Public Utility Commission ... 15
2. Pennsylvania Department of

Environmental Resources ................. 16
3. Bucks County ............................. .16

III. Discussion .......................................- 17
,

A. The Early Hearings ........................... 18

B. Issues Excluded .............................. 26

1. Salinity and Water Quality ............... 26
332. Construction Impacts .................. . .

3. Impacts Attributable Solely to
the NWRA Project 36. . . . . . . . . . . . . . . . . . . . . . . .

C. Other Licensing Board Rulings ................ 42

1. Impact on the Point Pleasant
Historic District 42. . . . . . . . . . . . . . . . . . . . . . .

2. Impact on Shortnose Sturgeon
and American Shad ....................... 50

D. Recent Developments ......................... 57

IV. Conclusion ....................................... 64

66Appendix A ..............................................

.

4

y .-_. . , , .. . . , , _ y ,, _ . . . _ . , . ,_ y ,, , y_,,,.,, - , , _ , ,_,3.w.. . . _ . . . , pw_,.,,, _ ,, - , _ ,y,, ,, .,.. , , - . _ - , -



F .

. . .

4

* UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

A'f0MIC SAFETY AND LICENSING APPEAL BOARD

Administrative Judges:

Christine N. Kohl, Chairman September 26, 1984
Gary J. Edles (ALAB-785)
Dr. Reginald L. Gotchy

.

)
In the Matter of ) .

)
PHILADELPHIA ELECTRIC COMPANY ) Dochet Nos. 50-352

) 50-353
(Limerick Generating Station, )
Units 1 and 2) )

)

| Robert J. Sugarman, Philadelphia, Pennsylvania, for
intervenor Del-Aware Unlimited, Inc.

Troy B. Conner, Jr., Mark J. Wetterhahn, and
Robert M. Rader, Washington, D.C., for applicant
Philadelphia Electric Company.

Ann P. Hodgdon, Michael N. Wilcove, and Benjamin H.
Vogler for the Nuclear Regulatory Commission staff.

DECISION

I. Introduction and Summary -
'

i
' This case concerns an application by Philadelphia

Electric Company (the applicant or PECo) for an operating

license for its Limerick Station, Units 1 and 2. All issues
i

in this appeal involve the applicant's effort to use the:

Delaware River to provide supplementary cooling water for

.- .. . . - - . . - . - _ . . - . - - . ~ . _ . . . . - . - . - . . . _ - . -
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the plant.1 The appellant is Del-Aware Unlimited, Inc.

(Del-Aware), an organization with members who live near the
'

area of the Delaware River at issue here. Although it-

litigated several contentions concerning the environmental

impact of using the Delaware River to provide supplementary

cooling water, other similar issues it sought to raise were

excluded. Following a hearing on the admitted contentions,

the Licensing Board concluded that there would be no adverse

; environmental impact from the use of Delaware River water

for the Limerick plant.2

Del-Aware's challenges on appeal from the Board's
.

disposition of its various contentions can be divided into

four broad categories. First, Del-Aware attacks the Board's

decision to hold hearings on its contentions before the NRC

. staff issued its environmental impact statement. Second, it

dispates the Board's determination to exclude certain
8

contentions from consideration at the hearing. Third, it

objects to the Board's disposition of those issues actually

considered. Fourth, it claims that various recent

developments warrant remand to the Board for consideration

. _ - - . . . .

1 Various issues unrelated to the supplementary cooling
water system were recently decided by the Licensing Board in
LBP-84-31, 20 NRC (Aug. 29, 1984). Still other issues

-

remain pending.

2 '

LBP-83-ll, 17 NRC 413 (1983).

- - - - .



- . ,

.

, ,

4

3
.-

!

of alternatives to the use of Delaware River water. PECo
'

and the NRC staff oppose the appeal.

We affirm the Board's decision on all but two issues.
As explained in more detail below, Del-Aware must be given

an opportunity to formulate, promptly and in accordance with

10 C.F.R. S 2.714, certain new contentions. They are to be

based on the staff's now issued final environmental
statement (FES), and should concern (1) the impact of the

supplementary cooling water system on the salinity of the
Delaware River, and (2) the system's impacts on the Point

'

Pleasant Historic District.
.

II.- Background

Like most electricity generating plants, Limerick will

require a substantial amount of water for operation. As the

project stands now, PECo intends to draw cooling water

primarily from either the adjacent Schuylkill River or the
nearby Perkiomen Creek. When water from these sources is

inadequate, PECo intends to supplement it by drawing cooling
water from the Delaware River and transporting it to the

,
plant through a series of pipelines and pumping stations.

This has been termed the " river-follower" method of

supplementary cooling. The withdrawal of water._from the _ _ .

Delaware River for use at Limerick is part of an overall

venture known as the Point Pleasant Diversion (PPD) project,

which is to provide water for the Neshaminy Water Resources
.

----m,- , , - . . _ . - , _ . , _
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Authority (NWRA) (serving. Bucks and Montgomery Counties,

Pennsylvania), as well as for PECo's use.>

. The lengthy history of this project is set forth in

several earlier NRC decisions.4 We will not rehearse here;

the genesis of the river-follower method, except as
necessary for the discussion of the issues now before us on

appeal. A brief chronology of events pertinent to this-

proceeding, however, is useful.

! A. AEC/NRC and DRBC Reviews

The allocation of Delaware River water among con-

flicting potential uses, such as the Point Pleasant
'

Diversion project, is determined by the Delaware River
'

. Basin Commission (DRBC) . This is a regional entity created

by an intergovernmental compact and ratified by joint-

_ _ _ _ _ _ . . . _ .._

3
| The project gets its name because the intake from the

Delaware River is located near Point Pleasant, Pennsylvania.
Water _is to be drawn from the Delaware River and pumped

> . through a transmission main to the Bradshaw Reservoir. -

Beyond the reservoir the flow will be divided. A portion of
the water will flow to the Neshaminy Creek watershed where
it is to be used as part of the municipal water supply for

" NWRA and for low flow augmentation for water quality
control. The rest of the water will be used at Limerick.
It will flow via pipeline to the East Branch'of the

- Perkiomen-Creek. From the East Branch the water will travel
into the main stream of the Perkiomen. A final pumping
station will transmit the water via a line from an intake on
the Perkiomen to the Limerick plant. See map in' Appendix A.

4
See, e.g., LBP-74-44, 7 AEC 1098 (1974); ALAB-262, 1

NRC 163 (1975).

.

. . - - . . . ..___..__.,m,..,__,--__-._._m_. -._-- .__ #- , - . ..,, _,. __. -., .. . _ . . - . . . . . , .-
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resolution of Congress.5- The Commission is comprised of the

governors of Delaware, Pennsylvania, New York, and New

Jersey, plus a federal representative. The Compact requires

the DRBC to prepare, and from time to time to revise, a

comprehensive plan for the development and use of.the water

resources of the Delaware River Basin. Federal agencies are

.. precluded from taking action that "substantially-

conflict (s]" with such comprehensive plan when adopted by

the DRBC with the concurrence of the federal
...... ..-. .- ~ .- .

.

representative.6

The pumping station at Point Pleasant was originally

approved by the DRBC and added to the comprehensive plan in

: 1966. PECo, which filed its application to. construct
|

Limerick in 1970, and NWRA requested DRBC approval for
i inclusion in tne comprehensive plan that same year (1970).

In 1973, the DRBC issued a final environmental impact

statement on the proposal and tentatively granted approval
- to PECo to withdraw water from the Delaware ~ River,. subject

to certain ficw restrictions. The DRBC also indicated that

' See DRB Compact, Pub. L. No. 87-328, 1961 U.S. Code
Cong. & Ad. News (75 Stat. 688) 775. .

6 Id. , S 15.1 (s) 1, 1961 U.S. Code Cong. & Ad. News at
807-08.

_ _ ._ . _ _ . _ _ _ _ _ _ . _ . . _ _ . _ _ _ _ _ . . _ . . . _ . . . . _ _ _ . . . . . . . _ . . . _ _ . _ _ _ , . _ . . _ _ . . . - _ _
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the river-follower method was one of three available options

for effecting the withdrawal and that it would reach a final

decision on the matter at a later time.

A licensing board authorized the issuance of a con-

struction permit to PECo in 1974, but excluded the river-
2

follower method as a bona fide alter.lative for providing

supplementary cooling water. Although the Atomic Energy

Commission'c staff (predecessor to the NRC) had prepared a

final environmental impact statement for Limerick's
!

construction permit application, the Board found that the

i environmental impacts of the river-follower method'had not

been adequately considered. On appeal, we disagreed and

concluded that the consideration of this alternative was

adequate, noting that it would add no environmental " costs"

but might only reduce the " benefits" for economic reasons.O

The U.S. Court of Appeals for the Third Circuit affirmed our
>

decision.9

In 1979, PECo and NWRA filed applications with the DRBC

; to obtain final approval for construction of their_

respective portions of the Point Pleasant Diversion pumping

_ _ . _ _ . __ __.

LBP-74-44, supra, 7 AEC at 1128.
_

8 ALAB-262, supra, 1 NRC at 189-97, 199-20$.

9 Environmental Coalition on Nuclear Power v. NRC, 524
~' ~ ' '

2
_ . _ , , _

.F.2d 1403 (3d Cir. 1975).

j

- - - _ , . . - - - . . . . . . _ , . _ . _ . _ _ _ _ _ _ . _ _ . . _ _ _ _ _ . _ _ . _ _ _ . _ , _ _ . . _ _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ . . _ _ . _ _ _ .
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stations and transmission mains. These applications

reflected a downscaled version of the project, as tenta-
O

tively approved earlier by the DRBC. The DRBC once again

! performed an environmental review an5 in August 1980
f

prepared an " environmental assessment" with a " negative

declaration." In other words, the DRBC found .no significant

environmental impacts from the project and thus no need for

another environmental impact statement. It granted final

Under aapproval to PECo's and NWRA's applications in 1981.
_ ,

condition imposed by the DRBC, however, PECo may not'

withdraw cooling water from the Delaware River when the flow

at Trenton, New Jersey, is less than 3,000 cubic feet per.

second (cfs), unless PECo releases from offstream storage an

amount of water equal to that it withdraws. The DRBC's

decision was challenged in federal court and upheld.11

PECo filed its operating license application with the

NRC in 1981. The Commission published a notice of

.

- 10 The original plans called for a maximum total ~
withdrawal of 150 million gallons of water per day (mgd).. .
The new plan sought withdrawal of only 95 mgd -- 46 mgd for
Limerick and 49 for NWRA.

11 Delaware Water Emergency Group v. Hansler Ji3.6.E . .
Supp. 26 (~E . D . Pa. 1981), aff'd, 681 P.2d 803 (3d Cir. _1982)
(hereafter "Hansler"). The district court noted the several
environmental impact statements that had already been

'~

prepared in connection with this project, including that of
the DRBC in 1973, the AEC in 1973, and the Coil Conservation
Service of the U.S. Department of Agriculture in 1976. {_ ,

at 33-34.- ~



. _ - _. _ .-

.

s

.

8
.

opportunity for hearing, and the Licensing Board held.a

special prehearing conference to consider petitions for-

intervention. In an order following the conference, the,

Board, inter alia, admitted Del-Aware as a party to.the case

and accepted several of its contentions for litigation.12
,

The Licensing Board also made a number of other
L

| determinations pertinent to this appeal. First, it
i

| concluded that, absent a showing of sufficiently changed
i

circumstances since the construction permit was issued, it

would not relitigate environmental matters that were;

co'nsidered in the construction permit proceeding.13 on a

i

12 LBP-82-43A, 15 NRC 1423, 1440-41, 1479 (1982). As
pertinent here, those contentions are:

Contention V-15 and V-16a '(in part) --

The intake will be relocated such that it
| will have significant adverse impact on

American shad and short-nosed [ sic] sturgeon.'

The relocation will adversely affect a major
i fish resource and boating and recreation area

due to draw-down of the pool.'

Contention V-16a --

Noise effects and constant dredging
;

maintenance connected with operations of the
intake and its associated pump station will
adversely affect the peace and tranquility of
the Point Pleasant proposed historic
district.*

,

!

13 Id. at 1458-64. The Board based this conclusion on,

(Footnote Continued)

!

._ - _ . _ . . _ . - _ _ . _ _ . - _ _ _ _ . _ . . _ _ _ , - - - . _ _ - . _ . . . _ _ _ _
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related point, the Board also concluded that it lacked '

jurisdiction to consider " changes in impacts of construction
resulting from changed circumstances."14 In doing so, the

'

Board stressed that the Notice of Opportunity for Hearing in'

this proceeding limited its authority to consideration of
4

only matters relating to the proposed operation of the
plant.15 The Board thus distinguished construction impacts

from " operational impacts of construction changes."16
L

Second, the Board ruled that it would consider the*

.

total environmental impacts of the portions of the project

to be used jointly by PECo and NWRA -- i.e., the Point

j Pleasant intake and pumping station, the transmission main

to'the Bradshaw Reservoir, and the reservoir itself. It
i

would not consider, however, those portions of the water
>

:

!

(Footnote Continued),

its understanding of the scope of review required by the
National Environmental Policy Act (NEPA), 42 U.S.C. S 4321, .

a.t the operating license stage. Is,. at 1461.
~

Id. at 1476.

15 '

Id. at 1477.

16 Id. at 1476 (emphasis added). Among the changes
.

alleged By Del-Aware and noted by the Board were a change in
the location of the intake structure at Point Pleasant (fromthe shoreline to farther out into the river); the reported

.
discovery of shortnose sturgeon, an endangered species, in
the river since the conclusion of the construction permit
proceeding; and the recent eligibility of the Point Pleasant
Historic District for listing in the National Register of
Historic Places. Id. at 1461, 1476.

17 -

Id. at 1472.

- . - - - - - _. - . - . - .- - . _. _ - - _ - .__ _ . . - - . - - . - - - - - .
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supply system to be used exclusively by NWRA -- i.e., the

' transmission main from'the Bradshaw Reservoir to the north
.

branch of the Neshaminy Creek, the north branch water

treatment plant, and the transmission mains from the
,

treatment plant.
,

Third, the Board determined that section 15.l(s)1 of

the DRB Compact precluded it frca reevaluating the DRBC3

decision allocating water to Limerick via the river-

follower mode.19 This provision bars federal action that
'

f substantially conflicts with the DRBC's comprehensive plan,

; of which water allocation is a principal part. Del-Aware's
.

proposed contention V-16 concerned the Diversion's

assertedly adverse effect on water quality in the Delaware

River -- specifically an increase in salinity. Becauser

! salinity is a function of total water withdrawal and thus

: allocation, the Board reasoned, this was a matter committed
I

to the DRBC's discretion. The Board therefore refused to,

admit the contention.20 It noted, however, that even in the !
'

18
Id. at 1473. . ,

II
Id. at 1469. The Board noted, however, that the1

Compact HId not bar consideration of all environmental
; issues arising due.to the Diversion project -- just those
' relating to water allocation. Ibid.

20
! Id. at 1484-85; Licensing Board Memorandum and Order

of July IT, 1982 (unpublished), at 18-19; I.BP-82-72, ~ 16 NRC
! 968 (1982).
!

l
4

!

_ _ . _ _ _. . . _ _ . , _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ , _ _ _ . . . _ . , _ - -_
-

. _ . _ _ _ . - . _ - , . _ . _ _ . _ _ . _
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absence of-the statutory bar, Del-Aware would have a " heavy

burden" in showing why any NRC reliance on the DRBC's

salinity analysis was improper or unjustified.21

Finally, because NWRA and PECo were soon to begin

construction of the Point Pleasant Diversion, the Board

5 decided to review the environmental impacts of its. operation
;

on an expedited basis -- even before the staff completed its
,

draft environmental statement. The Board believed that its

i consideration of Del-Aware's contentions, particularly the

' need for mitigation of potential adverse operating impacts
- resulting from or exacerbated by the changes, might be

! compromised if undertaken after the start of construction.22

As a result, hearings on Del-Aware's contentions were held
,

in October 1982, some eight months before the issuance of

the staff's draft environmental impact statement.23
,

I

\ .
-

LBP-82-43A, supra, 15 NRC at 1485. See generally
id. at 1464-70.

22
Id. st 1479-80. See Memorandum and-order-of--July----

14, 19827 supra, at 15-18; LBP-82-92A, 16 NRC 1387 (1982).
23 NWRA began construction at Point Pleasant on"

,

| ' December 15, 1982, but construction has subsequently,been
|' suspended. See Applicant's Notice (Oct. 28, -1982). .See

also p. 61, infra. .

As noted, the NRC staff issued its draft
', environmental statement on the Limerick operating license in
l June 1983. The final environmental statement (FES) was

issued in April 1984.
|

|

4

'-
- - _ - - . - . - - - - . - - - . . - . _ - . - - . - . - . - . _ . _ -
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The Board issued its partial initial decision in March

1983. It summarized its conclusions as follows:
On the basis of the record before it, the Board

finds contrary to the contention.of the
intervenor, that there would be no significant
adverse impact on the populations of American' shad
and shortnose sturgeon in the Delaware. River as a
result of operation of the presently proposed
Point Pleasant intake. The Board also finds that
there is no evidence that the proposed intake
would have an. adverse impact on recreational
activities in the Delaware River.

The Board finds that noise from operation of the
intake as it is presently proposed could have a
significantly adverse impact on the Point Pleasant
proposed historic district. The Board, in its
order, is imposing a condition which requires that
a determination be mado, if the intake is built,
as to whether there are suen significant noise
impacts and, if so, requires that such impact be
minimized. The Board concludes that after any
necessary noise mitigation measures have been
undertaken, operation of and maintenance for the
proposed intake and pumping station would not have
a significantly adygrse effect on the proposed
historic' district.

This appeal followed.25 ,

._ . .. . . .. ... -

24 LBP-83-11, supra, 17 NRC at 416. _

25 The Licensing Board issued at least 10 orders and
decisions dealing with the supplementary cooling water
system at Limerick. Many of these ruled on Del-Aware's
numerous, belated efforts to litigate new or assertedly new
contentions on this subject. Del-Aware's arguments on
appeal, however, relate almost exclusively to the Licensing
Board's Special Prehearing Conference Order, LBP-82-43A, and
its partial initial decision, LBP-83-11. We will discuss or
note the Board's other orders and rulings only as pertinent
to the resolution of particular arguments on appeal.

.

b'' Ef'Mg|| r | _ , , , sua ie ait
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B. U.S. Army Corps of Engineers Review

In response to a request from NWRA for a permit

authorizing construction of the intake structure, the United
.

States Army Corps of Engineers examined those environmental

matters that had arisen-since the DRBC's 1981 decision and
its affirmance by the court ir. Hansler. 0 Among the new

matters evaluated, insofar as they are pertinent here, were:

(1) movement of the intake system from the shore bank in,to

the channel of the Delaware River; (2) a determination by

the Advisory Council on Historic Preservation that the .

village of Point Pleasant was eligible to be placed on the'

.

Historic Register; (3) the assertion that shortnose sturgeon
had been seen in the area near Point Pleasant; and (4)

salinity and ground water studies' performed by or for the

DRBC.27 Following its environmental evaluation, the Corps
.

issued the permit on October 25, 1982. -

Del-Aware challenged the Corps decision in federal

district court, raising issues similar to thosrpsented on---
~

appeal to us. The court decided, at least for the purpose- _

- - of denying a preliminary injunction, that the Corps'of -
.

..

26 ~

See note 11, supra.

27 See Del-Aware Unlimited, Inc. v. Baldwin, No..

82-5115, Tr. 1445-46 (E.D. Pa. Dec. 15, 1982), aff'd, 72079 L.EdU.S. ,F.2d 661 (3d Cir. ~ 1983) , ' cert. denied, E district court's
2d 679 (1984) (hereaf ter %Tdwin") . (

opinion was issued from the bench.)
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Engineers had adequately considered the environmental

effects of moving the intake on salinity, the shad and
shortnose sturgeon, and recreation.28 It also found that

'

the historic character of the area had been properly taken
'into account. The court observed:

!
*

A :.:cdy of the complaint in the Hansler case
demcustrates that it was wide ranging and touched4

uponalmostallthe16sueswhichareraisedhere
as if they were new.3

C. State and Local Activity.

. - - . . .-. -

i

j
- Developments on several fronts at the state and local

| level have occurred in connection with PECo's Limerick
facility since the record in this proceeding was closed.31

| Del-Aware asserts that they have a bearing on this appeal,

and it has filed two motions essentially seeking that we set
aside the Licensing Board's decision on this basis. We

discuss and rule on the motions in Part III.D. of this
I opinion. The various legal actions, most of which are
!

ongoing, are summarized below.i

- . .- ---- .

28 Id., Tr. 1444, 1450-53.
_

29 Id., Tr. 1446-50. -

--

30 Id., Tr. 1444.

31
These developments have been brought to our

; attention by both Del-Aware and PECo.
!
i -

i

|

|
i

- -..n .---.v.----,.----,.,--,-.n__,._.._.,. . - - . - - - . - , _ . . - - , , - . - . - - , . , , . . . .-.-.------.-n-w.
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1. Pennsylvania Public Utility Commission

'

In 1983, the Pennsylvania Supreme Court upheld a

decision by the Commonwealth's Public Utility Commission

-(PUC) that withheld approval of PECo's request to issue

additional securities to finance Unit 2.32 Jtn two other
recent decisions, the PUC has rejected PECo's new. financing,

proposals for Limerick.33 Pending before the PUC is also an

| investigation of the need for Unit 2.34
~

Because a variance from local zoning ordinances is~' '~~ ~

required, PECo sought approval from the PUC to construct the]

:

pumphouse at the Bradshaw Reservoir. In a December 1983
''

decision, an administrative law judge approved PEco's'
i -

i application to build the pumphouse, but with only one of the
|

four pumps requested. A second pump was authorized, pending

! the results of a one-year program to monitor the effects of

i

1
-

b *

i
!
. ,

. _ _ _ -_

32
I. Pennsylvania Pub. Util. Comm'n vs Philadelphia *

j Electric Co., 501 Pa. 153, 460 A.2d 734 (1983).

33 Securities Certificate of Philadelphia Electric Co.
! in the matter of the Limerick Revolving Credit / Term Loan not
1 in excess of 51,100,000,000, No. 5-834987 (Pa. P.U.C. Dec.

23, 1983); Limerick Nuclear Generating Station*

i Investigation, No. I-80100341 (Pa. P.U.C. Dec. 23, 1983).
1

34
| See NRC Staff Response to Motion by Del-Aware to Set
' Aside the Partial Initial Decision (Aug. 27, 1984),

Attachment.,

I',._,____-___,_._.___
_ .__ . _ _ _ . _ _ _ . _ . _ . _ _ - . _ _ _ _
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flooding and erosion.35 This decision is apparently

awaiting further review by the PUC itself.

2. Pennsylvania Department of Environmental
] Resources

In September 1982, the Pennsylvania Department of
,

Environmental Recources (DER) issued permits.to PECo and

NWRA for certain construction and maintenance activities in
r

conjunction with the Point Pleasant Diversion project.

Del-Aware appealed DER's action before the Commonwealth's

! Environmental Hearing Board. In an extensive opinion, the

! Board concluded that DER had not abused its discretion in
i

issuing the permits and had not failed to give adequate
consideration to alternatives to PECo's part of the

! project.37 It remanded the matter, however, for DER to

impose certain technical conditions on the involved

| permits.38
,

i 3. Bucks County ;,,,_____,,

i The citizens of Bucks County voted in May 1983 to

withdraw from that part of the PPD project involving NWRA.
.

J

.
... . . . . .

35 Application of Philadelphia Electric Co., No. ~' ~ ~

I
~

A-00103956 (Pa. P.U.C. Dec . 12, 1983) ( ALJ Kranzel) .

36 See Del-Aware's Motion to Set Aside Based on New
: Evidence (Aug. 6, 1984) at 3-4.

37 Del-Aware Unlimited, Inc. v. Pennsylvania, Nos..- ~~

82-177-H and 82-219-H, slip op. at 149 (Pa. E.H.B. June 18,. ~~
'

1984).
38 Id. at 152, 154, 155.

- - . _ _ . _ . . . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . . _ _ _ _ . _ _ _ . . . _ _ _ . , . __
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Subsequently, a majority of the Bucks County Commissioners

notified PECo of its " termination" of the contract between

,

PECo and NWRA for the operation of the Point Pleasant

Pumping Station. ' PECo and others have brought suit in the

Bucks County Court of Ccmmon Pleas to enjoin Bucks County

from terminating its participation in the Point Pleasant

project. A recent decision cf the court dismissed the
defendants' preliminary objcetions to the complaint.40 The

litigation, however, continues, and work on the project is
apparently suspended.41

~

III. Discussion

As indicated earlier, Del-Aware's challenges to the

Licensing Board's determinations fall broadly into four

categories -- the Board's decision to hold early hearings on
the environmental contentions; its determination that

certain matters need not be considered; its disposition of

. . _ . _ . . . _

39 Letter from T.B. Conner, Jr., to Appeal Board (June
2, 1983).

40 Sullivan v. County of Bucks, No. 83-8358-05-5 (Bucks
Co., Pa., May 29, 1984).

41 Letter from R.J. Sugarman to Appeal _ Board._(May.15, _ ..
1984), treated as a motion, per Appeal Board Order of May
17, 1984 (unpublished).

-- . . . . . _ . . . - . . - . .
,

~

.:.-.-..----.: .
. .

.....--

eus

_ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - - - - - -
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those issues that were considered; and its asserted rerusal

to consider alternatives to the Point Pleasant Diversion

project in light of recent developments. We discuss these

matters in turn.

A. The Early Hearings
,,

Construction permit proceedings for Limerick, including

judicial review, were completed by 1975. PECo had all

.necessary NRC authorizations in connection with construction

of the plant. Nonetheless, construction of the Point

Pleasant Diversion had not yet begun at the time PEco filed

its operating license application. Given that happenstance,

the Licensing Board decided to conduct early hearings on

Del-Aware's supplementary cooling water contentions so that

it might have a realistic opportunity to consider any
'

,

* actions necessary to mitigate possible adverse environmental

effects before construction began.

Del-Aware argues, however, that the Board erred in;
|

| conducting hearings on its environmental contentions before

( the staff had issued either its final or draft environmental

impact statement. Del-Aware claims such hearings violated

both the Commission's own regulations and the National

Environmental Policy Act (NEPA). Further, Del-Aware charges

that the premature hearings prejudiced the staff's ult! mate

I
evaluation of environmental issues by requiring it to take a

tentative position, and compromised Del-Aware's partici-

pation by requiring it to develop its own environmental

|
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record from scratch. Del-Aware asserts that the staff's

testimony must be stricken.

I Although we agree that the Board did not act in literal

accordance with agency regulations, we find no prejudice to
;

Del-Aware resulting from the conduct of early hearings. We
_

i also find no v.olation of NEPA. Thus, we decline to strike

! .t e staff's testimony and to upset the Board's ruling onh

| those grounds.

The pertinent regulation states:'

1

In any proceeding in which a draft environmental
impact statement is prepared pursuant to this
part, the draft environmental impact statement>

i will be made available to the pu.alic at least
fifteen (15) days prior to the time of any

} relevant hearing. At any such hearing, the
position of the Commission's staff on matters'

|
covered by this part will not be presented until
the final environmental impact statement is'

furnished to the Environmental Protection Agency
and commenting agencies and made available to the

,

: public. Any other party to the proceeding may
present its case on NEPA matters as well as on'

1radiological health and safety matters g3 or to
the end of the fifteen (15) day period.

i

From the clear terms of the regulation, there is no question

that it accords members of the public at least 15 days

notice of the contents of the staff's draft. environmental .

impact statement before litigation of such issues begins.

The regulation also protects the staff against the need to

defend any of its environmental determinations until the

42 10 C.F.R. 5 51.52 (a) (1982) (emphasis added).
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- final environmental statement is prepared and circulated.

. Thus, in the usual case, environmental hearings await the
preparation and circulation of_the staff's FES.43;

$ The-fact that the Board departed from that course and

the_ terms of the regulation, however, does not mean that the

Board's action was ill-advised in the circumstances or -

,

2

; warrants remedial action. We recognize tnst an agency must
.

; ordinarily adhere to its own rules and established

.

practices. Nonetheless, -

1

| "[i]t is always within the discretion of . . an.

i administrative agency to relax or modify its
procedural rules adopted for the orderly

:

i

i

i

( - .

See, e.g., Potomac Electric Power Co. (Douglas Point
i Nuclear Generating Station, Units 1 and 2), ALiB-277, 1 NRC
; 539, 546 (1975).
r

Since the Licensing Board held the hearings in

!<
question and issued its partial initial decision, the
Commission has substantially amended its environmental
regulations, 10 C.F.R. Part 51. See 49 Fed. Reg. 9352*

(1984). Our decision, of course, must necessarily focus on
the propriety of the Board's actions pursuant to the
regulations as they existed in 1982. We note, however,-

that, while the new counterpart to former section 51.52 (a)
eliminates the 15-day advance notice of the DES, it makes. -

clear that the FES is to precede the hearing on
environmental issues and that the staff "may not offer the
final environmental impact statement in evidence or present.

~ ~~ ~~

the position of the NRC staff on matters within the scope of
NEFA and this subpart" until the FE5 is filed with EPA and
offered for comment to other agencies and th'~ ~psbli~c.~' Id. ~ ~ "e

--

at 9396 (to be codified at 10 C.F.R. 5 51.104 (a) (1))
(emphasis added). See id. at 9365.

L_
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transaction of business before it whe in a given >

case the ends of justice require it."g4

It is plainly apparent that the Licensing Board believed the
" ends of justice" required early hearings on the Point

Pleasant Diversion. We have no cause to disagree. Further,

we see no prejudice to any party as a result of the

procedures the Board employed.

To begin with, the Board stressed that at the early

hearing it sought only an evaluation of certain specific

impacts. It explicitly recognized that resolution of the
~

ultimate cost / benefit balance under NEPA must await the

issuance of the staff's environmental statement.45 The

Board went ahead with early hearings on Del-Aware's

contentions because it was
~ ~

concerned that some of the contentions which
allege impacts after operation of the supplemental
cooling water system could be rendered sub-
stantially moot prior to consideration of their
merits by virtue of the construction of the intake
and reservoir. (The Board was] also concerned
that the Applicant will incur the time and expense ~

of major construction work not previously reviewed
in a licensing proceeding which may later have to
be undone in whole or in part in the event [it~

were to] find a change in location or design is,

. ..

..

.

.

44 American Farm Lines v. Black Ball Freight Serv., 397
- ES. 532, 539 (1970), quoting NTRB v. Monsanto Cnemical Co.,

" ~205 F '. 2d 76 3 , 7 6 4 (8th Cir. .9 E - -- - - - ' -
- ~ " ~

-- - . . . .

45 Memorandum and Order of July 14, 1982, supra, at
17-18; LBP-82-43A, supra, 15 NRC at 1480.

..
___ _ _ _ _ _
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necessarytomigggateimpactswhichwouldarise
from operation.

The Board reiterated these concerns in responding to staff

objections'to the early hearing.47 Moreover, for the' Board

"to wait to hear tnese issues, quite possibly until

- construction is completed and certain actions which might

minimize environmental harm ars no longer feasible (,) .

(might] appear to violate at least the spirit of. . .

NEPA . . 48 The Board's decision to move' forward with'

. .

the hearing was thus reasonably grounded in its legitimate

desire to avoid the same potential adverse environmental

impacts that prompted Del-Aware's interest in the proceeding

in the first place.

. We reject Del-Aware's assertion that the failure of the -

Licensing Board to await the FES placed an unfair burden on

Del-Aware to develop its own evidentiary record from

scratch. Although the staff did not prepare a formal final
,

| or draft environmental impact statement before the hearing,
r

1 it prepared and filed its testimony in advance. Of course,

! Del-Aware was served with this testimony, and all parties

engaged in what the Licensing Board termed "three months of-

- . . . . . . ---.

40 LBP-82-43A, supra, 15 NRC at 1476. See id. at 1480.
__

47 Memorandum and Order of July 14, 1982, supra, at
_

3-4.

48
Id. at 15.
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intensive discovery."4' Moreover, the issues Del-Aware

raised have been the subject of administrative and judicial

exploration for more than a decade, and Del-Aware has been

an active participant in at least a portion of the earlier
litigation.50 Indeed, at oral argument, counsel for

Del-Aware acknowledged that the issues involved here "are

essentially within the same broad confines" as those earlier
litigated, although some aspects may differ.51 Thus,

Del-Aware has not demonstrated that it was in fact unfairly
.

.

burdened in presenting its case.

The Board's approach also did not impermissibly

interfere with the staff's role or compromise' its
. n .

objectivity, as Del-Aware argues. The staff independer.tly
.

conducted its environmental review and prepared its own

testimony for the hearing. The Board did not and could not

dictate the contents of that testimony.52

4I LBP-82-92A, supra, 16 NRC at 1389. .

50 See, e.g., Baldwin, supra. .-

51 App. Tr. 99-100,

52 We note in this connection that the Board did not
actually order the staff to prepara any environmental--- --
document by a date certain. It simply explained its reasons
for proceeding expeditiously and afforded the staff some ~~

flexibility in the timing of its submissions. LBP-82-43A,,,

supra, 15 NRC at 1480. Further, as noted at p. 22, supra,
the staff had an opportunity to object to the Board's. . . . .

procedures. See Memorandum and order of July 14, 1982,
(Fcotnote Continued)
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Given the Licensing Board's stated purpose behind the |
1

commencement of early hearings on Del-Aware's contentions,

as well as the lack of genuine prejudice to Del-Awars's'
,

!

position, it is hardly surprising that the appellant i

(
'

'

concedes that "the Board commendably moved quickly to insure

timely consideration of environmental impacta in scheduling

( this early hearing . . 53 Indeed, it did not even. .

I

object to the Board's hearing schedule at the time it was
1

| announced.54 Instead, it waited until after profiled

testimony and trial briefs were submitted, the staff's
;

position was revealed, and the hearing was only a week away,

before filing a request to postpone the hearing. We agree

- .

(Footnote Continued)-

supra, at 15-18. Thus, although the Board's action was .
: inconsistent with former section 51.52(a), we do not find it

_
_ incompatible with our decision in Offshore Power Systems
(Floating Nuclear Power Plants) , ALAB-489, 8 NRC 194 (1978).
There, in commenting on the boards' authority to control the
staff's independent NEPA review, we held that "[t]he
Licensing Board may direct the staff to publish its

|
environmental documents by specific dates if, after
affording the parties -- including the' staff -- opportunf.ty!

to be heard on the matter, it finds no further delay is
~ ~ justified." Id. at 208. See also 49 Fed. Reg., supra, at

9361 & n.14, 33i3-84 (the latter to be codified at 10 C.F!R.
S 51.15).

53 Appellants' [ sic) Brief (Aug. 23, 1983) at 12.

| 54 Del-Aware did not include the hearing schedule when
it sought reconsideration of the Board's prehearing

: conference order. See Request of Del-Aware, Limited [ sic]
Inc. for Reconsideration of Aspects of Special Pre-Hearing,

| Conference Order (undated, but received June 21, 1982).

|

!

. . _ . . . . _ . _ _ . _ _ , _ . _ . _ _ _ _ _ . _ _ . _ _ _. _ . _ _.___ _ ___ ._ _ __ _ __ _ .___ ____ _ ____
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with the Licensing Board that the request was without merit

and came too late.55

Finally, ws find no support for Del-Aware's alternative

assertion that NEPA independently requires that hearings

await the preparation of the staff's environmental impact

statement. Generally speaking, NEPA does not address the

timing of an environmental statement, as long as it is.

available by the time of the agency's recommendation or

report on the proposed federal action.56 The Licensing

Board's partial initial decision before us on appeal does

not constitute such a recommendation or report because it

does not authorize the issuance of an operating license to

PECo. Thus, while we agree with Del-Aware that an operating

license cannot be issued without an environmental impact
~ ~~~' ~ ~

statement,57 that is not the situation here. As noted at p.

21, supra, the Licensing Board stressed that"it was not
~ ""~ ~ passing on the ultimate cost / benefit balance required by

R'ther, it simply held hearings on certainNEPA. a-

environmental issues earlier than would ordinarily be the
.

.

. . .

55*

See LBP-82-92A, supra, 16 NRC 1387.
56 New England Coalition on Nuclear Pollution v. NRC,

582 F.2d 87, 93-94 (1st Cir. 1978).

57 The Commission's own regulations require an impact
statement for an operating license. See 10 C.F.R.
5 51.5 (a) (2) (1982); 49 Fed. Reg., supra, at 9084 (to be
codified at 10 C.F.R. $ 51. 20 (' ) (2) ) .a
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case in order to identify and to mitigate, before the Point>

Pleasant project progressed too far, any potential adverse
'

environmental impacts.

B. Issues Excluded

1. Salinity and Water Quality
,

; Del-Aware's proposed contention V-16 claimed that the

operation of the supplementary cooling water system will

adversely affect the water quality and water supply of the

Delaware River and the receiving streams.58 In explaining;

the basis for the contention, Del-Aware asserted that
,

short-term drawdowns of water could increase salinity and
,

adversely affect drinking water.59 The Licensing Board

excluded the contention, essentially on the ground that
4

changes in salinity result from the total quantity of water

withdrawn for all uses approved by the DRBC, and that

section 15.l(s)1 of the Delaware River Basin Compact
,

I _____ _

58 Contention V-16 reads as follows:

Operation of the SCWS will adversely affect the
water quality and Jequacy of water supplies in a
critical reach of the Delaware River and estuary.
DRBC's determination was based on a number of
errors and inadequate information and cannot and

-
- should not be accepted by this Commission.

'

Supplemental Petition of Coordinated Intervenors (Nov. 24,
j 1981) at 69.
,

; 59
Ibid. This NRC staff did not oppose the admission of

this contention. LBP-82-43A, supra, 15 NRC at 1485. -

l

:
$

i.

w.m.e&.mw.-a.we.ers s- m -w-vy- - -w-ywgg-vye - p paygewe,%,w-phwhWWrWee-==ppr'e- aW"*' M*'"T T '7' "'" * "''"^#
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precludes redetermination by the NRC of the DRBC's decisions
4

concerning.the allocation of water for Limerick.60

Del-Aware now argues that such exclusion was error.01 We'

agree that-the Board erred, as a matter of law, in
.

concluding that the Compact precludes consideration of

| contention V-16. .

Section 15.1(s)1 provides that nothing in .the Compact
.

shall impair or affect any powers or functions of.the United

States. This reservation of authority, however, is subject

to a proviso that prohibits federal agencies from taking

action that "substantially conflict (s]" with any portion of

; the comprehensive plan approved by the DRBC with the

concurrence of the federal member.62 In discussing this

i provision, the Licensing Board explained:

.

60 Id. at 1484-85; Memorandum and Order of July 14,
1982, supra, at 18-19; LBP-82-72, supra, 16 NRC at 969-71;
Memorandum and Order of January 24, 1983 (unpublished) , at-
6-7. -- - - - .

61 We are unable to discern from Del-Aware's brief
precisely why it believes the Board erred. It mentions two
matters in this connection, however -- (1) the
" contradiction" of the Board's exclusion of the salinity
issue and the staff's inclusion of this subject in its
subsequent draft environmental impact statement; and (2) the ,

assertedly " continuing concerns" of the Environmental
Protection Agency (EPA) about salinity. See Appellants'
Brief, supra, at 2, 13.

62 Section 15.1(s)1 provides, as pertinent:

Nothing contained in this Act or in the Compact
(Footnote Contihued) -

.- . . _._ _ _ . _-- . ~ . _ _ , _ _ , _ - . _ - . . . . _ . - _ _ . . . . . _ _ _ _ _ _ . . _ . _ . __.._ _._ _.
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E

We do not believe that the NRC is precluded by the
Compact provision from considering all
environmental questions arising from the diversion

However, in light of the DRBC's role in. . . .

determining the uses for water in the basin, we,

believe that it bars us from reevaluating the DRBC
decision to allocate water to the Limerick-'

facility operating in the river follower
mode. [A]1though we will not look at the. . .

allocation decision itself, we might determine

!
whether changes in the plan since the construction

! permit stage call for new mitigation efforts or
would cause significantly increased environmental
impactssuchthatoverallaggernativecooling'

methods should be examined

We agree that the NRC may not reevaluate the DRBC's

" allocation decision itself." As the Board correctly noted,

the "DRBC's function is to regulate water supply and control
;

con'sumptive uses of water in the basin through development
;

i

..

(Footnote Continued)
shall impair or affect the constitutional
authority of the United States or any of its
powers, rights, functions, or jurisdiction under
other existing or future legislation in and over
the area or waters which are the subject of the
Compact including projects of the Commission:.

,

1 Provided, That whenever a comprehensive plan, or ~
any part'or revision thereof, has been adopted

, _

with the concurrence of the member appointed by
_ _ _ _

~ the President, the exercise of any powers
, _ ,, ,

conferred by law on any officer, agency or -
! ~~ instrumentality of the United States with regard'''~~~~"
! . [ '

! " ~ ~ ~ ~
to water-and related land resources in the
Delaware River Basin shall not substantially

~

conflict with any such portion of such
--~ ~~ ~ ~ ~ ~

.

,

comprehensive plan .
~

' ~~

. . .

i

| DRB Compact, supra, S 15.1 (s) 1, 1961 U.S. Code Cong. & Ad,. .

! News at 807-08 (emphasis added).

| 63 LBP-82-43A, supra, 15 NRC at 1469. -

|

|
- - - _ . _ - _
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of the Comprehensive Plan." 4 We part' company with the

Board, however, in its determination that any NRC appraisal

of the salinity or water quality issue would necessarily and

substantially conflict with the plan.

The fact that the salinity of the water is a function-

of the total amount withdrawn does not prevent either the

NRC staff or the adjudicatory boards from examining the

effects of the amount withdrawn for Limerick. To be sure,

following such examination the NRC could not autihorize PECo
,

to withdraw water from the Delaware River in amounts that
exceed that allocated by the DRBC. Nor could tMe agency

| require the DRBC to make any particular allocation decision

among the competing interests for the Delaware River. On

the other hand, the NRC might well conclude -- after its own
i

. . _ _ - -- .

consideration of available data and despite the findings of
t

- the DRBC -- that the amount of water that must be withdrawn
from the Delaware River to permit safe operation of Limerick

would nonetheless adversely affect the quality of the water

to an unwarranted degree.65 In such a case, nothing_in._f.he' ..._

~
. . . . . . _ . -

. . . _ _ _ _ . . . . _ _ _

._ ... . . - - ..

. . . _ - - - -

,

_ _ _ . _ . . .

.__ . _ . . Ibid. See DRB Compact, supra, S 1.3, 1961 U.S._ Code ~ ~ '_. ~.2
.. . ~~ ~

64

.Cong. & Ad. News at 776. _ _ _ _ _ _ . __

_ . . _ . _ _ _ _ . .

This is not to say that the NRC must perform a._...[ ..

~~

65. . _ _ _ . . ~

wholly independent analysis from scratch. As the Licensing
Board correctly observed, the staff may rely on the
scientific data and inferences drawn by the DRBC.
LBP-82-43A, supra, 15 NRC at 1467-68. See ALAB-262, supra,

(Footnote Continued)

. - _ . . - . . - -
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DRBC's decision would either require the Commission to

license the plant or preclude it from imposing conditions on

its. operation. This is so because the DRBC's allocation is

permissive, not maridatory: .it does not require, but rather

permits, PECo to withdraw from the Delaware for use at

Limerick.66 Thus, action the Commission might take to

*

. . . . ..

(Footnote Continued) ''

1 NRC at 193. On the other hand, the Commission need not
( slavishly defer to either the DRBC's findings or its

i
_

_. conclusions about water quality. But cf. Hansler, supra,I

536 F. Supp. at 42 n.25 ("DRBC is the agency charged with
[ this decision, and it, not this court, has the necessary

expertise to make (salinity and flow rate] determination").
(The DRBC, which was created eight years before NEPA, is, by
the terms of the Compact, principally concerned with water 1

; supply and allocation -- not its " quality" from an i
environmental standpoint. See generally Delaware River |, _ _ .

Basin Comm'n v. Bucks County Water & Sewer Auth., 545 F. |
Supp. 138,-140-42 (E.D. Pa. 1982).)

The critical factor is that the staff (and the NRC) !

exercise independent judgment with regard to its ultimate
conclusions about the environmental impacts of the project. .

See LBP-82-43A, supra, 15 NRC at 1468. In this way, the l

Commission will discharge its independent responsibility to"
fulfill the purposes of NEPA "to the fullest extent.

__. . . _ _
-possible." 42 U.S.C. S 4332. See Tennessee Valley
Authority (Phipps Bend Nuclear Plant, Units 1 and 2),

_ _
___ALAB-506, 8 NRC 533, 544-49 (19 78 ) ~. But seeTuds' County

! Bd. of Comm'rs v. Interstate Energy Co., 403 F. Supp. 805,
'~

| 808 (E.D. Pa. 1975) (DRBC is "the federal agshdy designated
'

to implement NEPA for all projects affecting the Delaware
River Basin").

66 See Philadelphia Electric Co. (Bradshaw Reservoir,
Pumping Station and Transmission Main), No. D-79-52CP (DRBC-- ~ ~~-

Feb. 18, 1981) (attached to Applicant's Answer to' Pet'i' tion" -
"~

for Intervention of Del-Aware Unlimited, Inc. (Oct. 7,
1981)). The DRBC itself recognized that it may have to
reconsider its decision "in light of further information
developed by, or decisions rendered in, pending or future
proceedings conducted by other State and Federal agencies
concerning the development and operation of the Limerick

(Footnote Continued)

. . _ _ _ _ . _ _ . _ _ _ . _ _ . . _ . _ _ . _ _ _ _ . _ . _ _ . . _ _ _ , _ _ _
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lessen the impact of the Limerick facility on salinity or

i water quality would not "substantially conflict" with the

DRBC's allocation determination.
,

Despite the Licensing Board's' erroneous ruling on the

effect of the DRB Compact's preclusion clause on contention
:

V-16, we do not order-the admission of the contention pere

se. In the time since the Licensing Board's ruling, the NRC

staff has issued its draft and final environmental impact

statements for the Limerick operating license.68 Both

~ address the issue of salinity and water quality, and the FES

takes account of the EPA comments in this regard noted by

(Footnote Continued)
' ~" Nuclear Generating Station and related facilities." Id. at

8. If the DRBC construed the section 15.1(s)1 preclusion as
strictly as the Licensing Board, we do not believe it would
have so clearly recognized the possibility that other
agencies might consider the full range of issues and might
reach different conclusions on them. -

'

67 The "substantially conflict" standard of the
~ ~

Compact's preclusion clause can be distinguished.from
stronger preemptions in'other statutes. For example, the

- Federal Water Pollution Control Act precludes any agency,~

including the NRC, from even reviewing EPA'sTrindings under
section 401 of that Act. See New England Coalition, supra,'~~'

582 F.2d at 98.
- - - -- ~~

There have been but few occasions where section
15.1(s)1 has been construed by the courts and other
agencies. We have found none, however, where this provision
has been read to preclude an-agency from'aven consideriny In'~"'~~~

issue. See, e.g., Pennsylvania HydroelectriE'DevelcDment
^^

Corp., 15 FERC 1 61,152 (1981).
.

68 See note 23, supra.

_
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.

Del-Aware.69 In-this circumstance, the_best course is to

afford Del-Aware (assuming that it is dissatisfied with the
,

FES on this score) the opportunity to reformulate its

; contention V-16 in light of the specific information

included in the FES.70

The Licensing Board recognized the possibility that the
- Compact might not preclude consideration of contention V-16.

It observed that, if such were the case, the staff might

reasonably be able to rely on the DRBC's evaluation. *

; Thus, " Del-Aware would have a heavy burden of specifying why
; 1

any NRC reliance on analysis by DRBC (or other agencies) was;

j improper."72 We agree that, once Del-Aware reformulates its
,

contention in light of the FES, it may well have a heavy
,

burden in prevailing on the merits. Nonetheless, it_is
4

entitled to the opportunity to challenge the staff's

4

i - . _ _ _ . . . . . . . _ . _ .

' NUREG-0974, " Final Environmental Statement Related
i to the Operation of Limerick Generating Station, Units 1 and
i 2," at 9-27 to 9-28. See note 61, supra. -

[
70

Because Del-Aware's original contention V-16 should.

-

have been admitted initially, a reformulation of it pursuant
to our decision here does not make it subject to the

1
-

Commission's standards for admitting late contentions, 10-

| C.F.R. $ 2. 714 (a) (1) . See Duke Power Co. (Catawba Nuclear
j Station, Units 1 and 2), CLI-83-19, 17 NRC 1041 (1983).

71 See note 65, supra.
,,

72'

LBP-82-43A, supra, 15 NRC at 1485. See also
LBP-82-72, supra, 16 NRC at 971. -

~

,



.

.

33
.

determinations on the salinity issue, as presented in the

FES.

2. Construction Impacts

The Licensing Board concluded that it did not have

jurisdiction to consider " changes in impacts of construction

resulting from changed circumstances," but could properly

consider "the operational impacts of construction

changes."74 In its view, the former lies within.the

authority of the Director of Nuclear Reactor Regulation

(NRR) . Del-Aware contends, by way of only a passing

reference in its brief, that the Board's distinction between
'

construction and operational impacts results in " segmented

decisions" in violation of NEPA. Del-Aware fails to

explain how NEPA is thereby violated and to specify what

particular environmental issues have gone unevaluated.76 In

73 The admission and litigation of any reformulated '--

salinity contention must, of course, be tied to changes or
new information that has come to light since the issuance of
the construction permit for Limerick. See p. 35, infra.

74 LBP-82-43A, supra, 15 NRC at 1476-79.

75 Appellants' Brief, supra, at 13.

76 This section of Del-Aware's brief is typical of its
- overall quality. For example, it refers to " Overlook

Alliance." Ibid. Although no citation or discussion of its
contents and relevance is provided, we assume that, by this
truly cryptic reference, Del-Aware means Indian Lookout ..

Alliance v. Volpe, 484 F.2d 11 (8th Cir. 1973). As
explained below, that case is inapposite. Other parts

(Footnote Continued)

_
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such circumstance, we would be fully justified in ignoring'

Del-Aware's claim entirely. But because we find the

Licensing Board's reasoning on this point somewhat unclear,

we address it briefly. -

.

In making its ruling, the Board stressed that, under

; the commission's rules, its jurisdiction is governed by the '

hearing notice for this proceeding. -That notice limits the-

. Board's (as well as our) jurisdiction to matters involving

PECo's application for a license to operate timerick.
i

. Having defined the scope of its jurisdiction, however, the

Board 'was faced with applying that definition to the
;
.

particular matters before it -- not an easy task. In

distinguishing between the impacts of construction and

! operation, and taking account of changes since issuance of

the construction permit, the Board, we bel' eve, meant thei
.

i
.

1

(Footnote Continued) -

of the brief can best be described as " gobbledygook," for

| the juxtaposition of the English words makes neither
sentences nor sense. The following is illustrative:
". . subsequent revelation that construction is not needed'

.

now, and failure of the staff to comply with NEPA renders
present has to 111 advised an unnecessary. (See Motion) ".
Id. at 12. Having rejected Del-Aware's first effort at4

briefing, we denied PECo's motion to strike this brief.
Although we found it comprehensible enough for.the other.

|
; parties to reply to it, we cautioned Del-Aware that it was
i to bear,the risk of the shortcomings of its own brief.

Appeal Board Order of September 2, 1983 (unpublished) . We
repeat that caveat here.i

77 LBP-82-43A, supra, 15 NRC at 1477.
,

!
,

. _ . _ . _ _ . - _ _ . _ _ _ _ _ . _ . _ _ _ _ , . _ _ . . _ . _ . _ _ , . _ . . . . _ _ . _ _ , . _ . ~ . . , _
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following. To the extent that PECO's application for the

Limerick operating license reflects some actual changes in

connection with the facility as it was contemplated at the
time of issuance of the construction permit (e.g. , the

change in the location of the intake for the Point Pleasant
Diversion), such changes are within the scope of this

operating license proceeding and can be litigated.78 on the

other hand, if activity already authorized by the

construction permit results in impacts not previously

expected, that is a matter for resolution by the Director of
NRR pursuant to 10 C.F.R. SS 2.202, 2.206.79

As noted, Del-Aware has not explained how this results

in a violation of NEPA, and we see none. Del-Aware's

elliptical reference to Indian Lookout Alliance is
unavailing.80 In any event, the Board permitted Del-Aware

78 This is consistent with the Board's discussion of
the Commission's earlier decision concerning the
construction permit. The Board concluded that it would not
reevaluate environmental matters considered before the
permit was issued, except where circumstances had

-significantly changed. Id. at 1461.

79 See Consumers Power Co. (Midland Plant, Units 1 &
2) , ALAB-6747 15 NRC 1101 (1982). Del-Aware has taken
advantage of this procedure at least twice. See DD-82-13,
16 NRC 2115 (1982); DD-84-13, 19 NRC 1137 (1984).

80 See note 76, supra. In Indian Lookout Alliance, the
court found that the environmental impact statement for a
portion of a proposed federal highway was too limited
because it did not cover enough mileage of the interstate. _

(Footnote Continued)
,

_ _.
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i

to litigate the operational; impacts from the various changes
-in the project since the construction permit was issued.81

i NEPA requires no more.

| 3. Impacts Attributable-Solely to the
j NWRA Project

! As noted above, the Point Pleasant Diversion includes
f

! (1) the intake, reservoir, and pumping station to be used

j jointly by PEco and NWRA; (2) transmission facilities to be

used solely for Limerick; and (3) transmission mains

intended solely for NWRA's use.I The Licensing Board;

concluded that the environmental impacts of that part of the

system to be used jointly by PECo and NWRA could not be

| meaningfully apportioned to each user. Thus, the Board
!

!
. ....

(Footnote Continued)
After noting that this was a problem unique to highway
projects, the court stressed that a segmented approach to

: the impact statements for many projects is often
'

unavoidable, and that segments need only be as large as
practicable in the circumstances. 484 F.2d at 15, 19. The
" segmented decisions" to wnien Lel-Aware objects here are of
a different nature. The Licensing Board's distinction *

between construction and operational impacts is a function
of the Commission's traditional two-stage (construction .

permit and operating license) licensing process for .

,
commercial reactors. See generally Power Reactor
Dev. Co. v. International Union of Electrical, Radio & Mach.,,, _ _ , ,

Workers, 367 U.S. 396 (1961). It is also a jurisdictional
. ,,

*
,

| distinction, concerning the NRC's internal division of
j. decisionmaking authority based on the particular stage of
: the licensing process involved. It does not result in the
| indefinite deferral of consideration of impacts of a portion

of a project, which the court in Indian Lookout Alliance( , , , , , _ _

found violative of NEPA.'

l
81

| See LBP-83-11, supra, 17 NRC 413.

82 See note 3, supra, and Appendix A.

:

|
.- --- ._. - - - - - . - - . - - - - . - - . _
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considered not only the impacts solely attributable to

Limerick, but also the total environmental impacts of the

Point Pleasant intake and pumping station, the transmission

main to the Bradshaw Reservoir, and the Reservoir itself.0

The Board determined, however, that'NEPA does not require ~

the NRC to, consider the part of the system to be used solely

by NWRA to supplement municipal water supplies (i.e. , the

separate transmission main from the Bradshaw Reservoir to
.

the North Branch of the Neshaminy Creek, the North Branch

Water Treatment Plant, and the transmission mains from the

treatment plant).8

I In another rather limited argument on appeal, Del-Aware
;

i claims that the Board erred in not considering these latter
:
i impacts attributable solely to the NWRA part-of the ------ ----

prcject.85 As we understand it, the gist of Del-Aware'si

argument is that this part of the project would not be built'

but for Limerick and the financial commitment of PEco to the

system. Assuming arguendo that this is so,86 Del-Aware. .

*

.

.
,

* '

83. . . -

LBP-82-43A, supra, 15 NRC at 1470-72. .

I $. 84 ~~~~~

Id. at 1473-75.

85 ~ ~

Appellants' Brief, supra, at 21.

86 Del-Aware points to a Licensing Board reference to
,,,____ ,.

the statement of an NWRA official committing NWRA to
constructing that part of the system to be used solely by
NWRA, 'with or without" PECo. Memorandum and Order of July

(Footnote Continued)
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'
fails to explain why this would require the NRC, pursuant to

NEPA, to evaluate impacts of a part of the project otherwise

unassociated with Limerick..

We agree with the Licensing Board that NEPA does not:

require the NRC to consider the environmental impacts solely

attributable to the NWRA part of the project, but for,

; somewhat different reasons than those expressed by the
,

Board. The Board's analysis relied on NEPA cases addressing

the issue of " segmentation. 87 Those cases use a three-part

j test to determine ~if a project has been arbitrarily divided

into segments with smaller environmental impacts, so as to

avoid consideration of the possibly greater, cumulative!

| impacts of the project as a whole.88 The project segments

usually follow one another in time, with no one agency
i

j . _ _ . . . . . .

(Footnote Continued)3

14, 1982, supra, at 9 n.2. Del-Aware complains that this
commitment is now in substantial doubt. Appellants' Brief,

! sugra, at 21. The extent to which the Licensing Board t
.

.

actually relied on the NWRA official's " commitment" is not
clear. As explained below, however, NWRA's intentions with
regard to its separate part of the project are of no -

relevance to the NRC's NEPA obligations vis-a-vis Limerick. ,

Ne therefore accept for argument purposes only Del-Aware's
! claim that NWRA is no longer interested in pursuing the
| municipal water supply part of the project. ;

87 LBP-82-43A, supra, 15 NRC at 1473-74.
88 See, e.g., Swain v. Brinegar, 542 F.2d 364 (7th Cir. !

1976) (en banc); Duke Power Co. (Amendment to Materials !
~

License SNM-1773 -- Transportation of Spent Fuel from Oconee
Nuclear Station for Storage at McGuire Nuclear Station),
ALAB-651, 14 NRC 307 (1981).

|
|
|

--- _ . _ - . - , . - - . - . - . - . - - _ _ _ _ _ - - . - , _ - _ _ . - _ - _ _ _ _ - -
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having evaluated the overall project for NEPA purposes.

That is not this case. The respective PECo and NWRA

" segments" of the Point Pleasant Diversion project have been
,

planned and are being executed on essentially a concurrent

basis, and the DRBC has twice evaluated the environmental ,

impacts of the total project.89 Thus, the segmentation

cases relied on by the Board are largely inapposite to the

situation at hand.

We believe that Henry v. FPC,90 also discussed by the

Board, provides the more appropriate guidance for the
'

disposition of this case. Henry involved a coal
.

gasification project that -- much like the Point Pleasant
Diversion -- required approval from several different -

agencies. The Bureau of Reclamation of the Department of

the Interior was the " lead agency" fo'r NEPA purposes and it

(like the DRBC here) prepared an impact statement-for-the-

entire project. Because the Federal Power Commission's__

(FPC) jurisdiction was limited to granting a|_ certificate of
I public convenience and necessity for the project's " tap and

valve" facilities, the FPC contended that it need consider
,

only the incremental environmental impacts of.those
,

facilities. Although the court actually held that the NEPA'

. . . .

.

_

89
~

See pp. 5-6, 7, supra.

90 513 F.2d 395 (D.C. Cir. 1975). -

i
i

|

- _ . - . . _ - - . _ _ - . _ - - - . _ _ _ - - - _ - _ - . - - - . - __ - - .-. - - . . - - -- .. _
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issue was raised prematurely, it opined that the FPC was

obliged by both NEPA and the Natural Gas Act to consider the

environmental impacts of the entire gasification project.81

The Licensing Board correctly noted that, under Henry,

-the NRC must consider the impacts of the jointly used

portions of the PPD project.I But we think it is also

clear from Henry that the NRC need not consider the impacts

attributable solely to the NWRA segment. The District of_,

Columbia circuit stressed that, in making its certification

decision under the Natural Gas Act, the FPC would

necessarily have to consider the overall gasification

project, sven though it did not have complete jurisdiction

over it.83 By contrast here, consideration of the

solely-NWRA portion of the project has no role whatsoever in
the NRC's decision under the Atomic Energy Act concerning

the issuance of a license to PEco to operate Limerick.

Whether this part of the project is ever constructed may be

of interest to the DRBC and Army Corps of Engineers, but it

. . _ _ _ . . . _ . . . . . . ...

91 Id. at 405-07. The court noted, however, that the

FPC,407.could rely on the lead agency's impact statement.~
Idz

at

92 L3P-82-43A, supra, 15 NRC at 1472. -

83 513 F.2d at 406-07.

.
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is of no decisional significance to the NRC.I4 Thus, the

NRC has "no jurisdictional toehold"95 over that part of the
,

Point Pleasant Diversion and, even under Henry, there is no

basis for requiring the NRC to cvaluate the environmental

impacts solely attributable to the NWRA branch.'0
The seminal decision on the proper scope of an agency's

environmental review under NEPA supports this conclusion.

In Kleppe v. Sierra Club, the Supreme Court held that
,,

when several proposals for . related actions. .

that will have cumulative or synergistic
environmental impact upon a region are pending
concurrently before an agency, their envig9nmental,

consequences must be considered together.

The DRBC -- the agency with oversight of the entire Point
|

Pleasant Diversion project -- has " considered together" thei

4

;

94 And, by the same token, Limerick -- absent possible
complications from the private contracts involved -- is not
forec'.csing NWRA's options. See LBP-82-43A, supra, 15 NRC

-

at 1474-75.
95 Henry, supra, 513 F.2d at 407 n.33.
96 Compare Committee for Auto Responsibility v.

Solomon, 603 F.2d 992, 1002 n.44 (D.C. Cir. 1979), cert.
denied, 445 U.S. 915 (1980) (GSA consideration of parking
needs in conjunction with FES for federal bui'iding found *

reasonable); Public Service Co. of New Hampshire.v._NRC,.582.-
F.2d 77 (1st cir.), cert. denied, 439 U.s. 1046 (197IT~ (NRC
consideration of environmental impacts of power plant
transmission lines found proper); city of Rochester v.
Postal Service, 541 F.2d 967 (2d Cir. 1976) (Postai Service,
which considered impacts of new construction site,
improperly failed to consider impacts of abandonment of old
post office as well).

97 427 U.S. 390, 410 (1976) (footnote omitted).

- - _ _ _ _ - - - - , - --



. . .

. .

42 '
*

.

eumulative or synergistic environmental consequences of the ,

discrete parts of the project. Further,.its environmental

review has passed judicial muster.'8 The question here then

is how much of this review does NEPA require the NRC to

duplicate. We believe it is entirely reasonable that the

NRC decline to duplicate or to consider the DRSC's review of

the environmental impacts solely attributable to NWRA's part

of the PPD project whose only nexus to Limerick is

economic."

C. Other Licensine Board Rulines

1. Impact on the Point Pleasant Historic District

Del-Aware complains that the Licensing Board erred in

failing to make any findings under the National Historic

Preservation Act (NHPA) .100 Its argument is essentially

twofold. First, it asserts that the Board incorrectly -

distinguished between construction and operating impacts in

_ _ . . . . . . . . .

N See Hansler, note 11, JQHuts.
, , , _ ,

'I Indeed, if the NRC were to consider.the i acts
solely attributable to NWRA's municipal water supp y part of
the project, there would be considerable question as to what
recourse the agency would have, were it to find significant
adverse impacts. For example, could it decline to license
Limerick or impose license conditions on account of the
environmental impacts caused by NWRA's effort to " piggyback"
onto Limerick for economic reasons? Although we need not
decide this hypothetical question, we think the answer would
be "no."

100 3pp,gg,ng,, Brief, ggyrJ,, at 21-23.

,

k
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its Memorandum and Order of July 14, 1982, supra, and

thereby excluded consideration of the impacts on the Point

Pleasant Historic District. Second, Del-Aware alleges that

the Board " refused to consider" the impacts of proposed
I baffling walls to stifle the noise emanating from the

transformers at the Point Pleasant pumping station.101
'

According to Del-Aware, such barriers would have an adverse
a effect on the nearby Delaware Canal, a National Historic ;

Landmark. We find no merit to the latter argument, but'

agrec with Del-Aware that the Board erred in its Memorandum . ,

and order of July 14, 1982.

The Licensing Board rewrote Del-Aware's proposed
! contention V-14, as follows: ;

The esthetic impacts of the Point Pleasant pumping
; station, and associated hillside clearance and,

river-edge rip rap wall will adversely affect the
peace and tranquility of thT0groposed Point
Pleasant Historic District

.

' Because of the Board's ruling that it had no jurisdiction

I over construction impacts,103 the Board initially admitted --

contention V-14 only to the extent it concerned " impacts

arising from the existence of the diversion."104 The scard-

:

101 at 22Idz
102 LBP-82-43A, supra, 15 NRC at 1479.

|

103 See pp. 33-36, supra.
;

104 L3P-82-43A, supra, 15 NRC at 1483.
'

_ -- - - - - - - - -
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also noted that the determination of the Point Pleasant'

Historic District's eligibility for inclusion in the

National Register of Historic Places was a significant
' '

change in circumstance since issuance of the construction.

permit, warranting present consideration.105 on

reconsideration and in response to PEco's objection,

however, the Board struck the contention. Acknowledging

that it was "a close question," the Board concluded that

contention V-14 concerned essentially construction

impacts.106 ,

We agree with the Board's original reasoning. The
i .

Point Pleasant Historic District had not been declared

eligible for the National Register at the time of issuance
of the ccnstruction permit. Thus, there was no occasion for

consideration of the impacts that Limerick's supplementary'

cooling water system might have on the Historic District.
! This is clearly a significant change in circumstances that,

i by the Licensing Board's own reckoning, warrants .. .

) consideration in the context of this operating license

.

.. _ ..--..-.

| 105 Ibid. The NRC staff also found the contention'~
! admissible. Ibid. _,

106
f Memorandum and Order of July 14, 1982, supra, at

-,

4-5.

!
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proceeding.107 Nore important, NHPA requires it. Section

106 of that act states, as pertinents

. . the head of any Federal department or.

independent agency having authority to license any
undertaking shall, . . . prior to the issuance of
any license, . . . take into account the effect of-
the undertaking on any district, site, building,
structure, or object that is included in or
eligible for inclusion in the National Register.
The head of any such Federal agency shall afford-
the Advisory Council on Historic Preservation-

established under sections 4701 to 470v of this
regard to such undertaking. g to comment with
title a reasonable opportun

Del-Aware must therefore be afforded the opportunity to

litigate its contention V-14. We note,-however -- as in the

case of Del-Aware's salinity contention -- that the staff's
FES has been issued and addresses the possible impacts on

the Point Pleasant Historic District.109 If it still

chooses to pursue this issue, Del-Aware must do so with

reference to the staff's review, alleging specifically why
.

that review might be inadequate under section 106 of

| NNPA.110
!

l
!

( 107 See L37-82-43A, ggggg,15 NRC at 1461. See also
! pp. 33-36 and note 78, ggggg.

108 16 U.S.C. S 470f.j

109 See NUREG-0974, supra, at 5-36. - - ' - - - - - - " ' * - " " - -

110 The Licensing Board observed -- correctly, in our
: view -- that, in order to comply with NHPA, the staff may .
! properly rely on the historical impact reviews of other
! agencies. LSP-82-43A, suora, 15 NRC at 1483. See note 65,

. .

I (Footnote Continued)
,

! ,

b
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As for Del-Aware's second point with respect to the

NRC's obligations under NHPA, it fails for several reasons.

Del-Aware charges that the Licensing Board " refused to

consider" the impacts of proposed sound barriers placed

around the Point Pleasant pumping station on the Delaware

Canal.111 Del-Aware has provided no citation for the

Board's asserted " refusal" and we can find none. Indeed, we

can find no place where Del-Aware ever properly sought to

raise the matter, let alone where the Board explicitly ruled

against it.

The issue of sound barriers arose at the hearing,

during the litigation of Del-Aware's contention V-16a, which
concerned noise effects on the proposed Point Pleasant

Historic District.112 The staff witness testified that the
transformers outside the pumphouse would produce

objectionable noise at two nearby residences. Baffling

walls were suggested as sound barriers, if necessary. In
,

response to this potential problem, the Licensing Board

.. - - - . - . . . . . -

(Footnote Continued)
supra. The Army Corps of Engineers has apparently
undertaken such & review of the PPD project.' See
LSP-82-43A, supra, 15 NRC at 1483; Baldwin, note 27, supra.

We also note that Del-Aware raised a similar matter and
others in a petition to the Director of NRR. See DD-82-13,
supra, 16 NRC at 2134-36.

_

111 Appellants' Brief, supra, at 22.

112 See note 12, suprs.
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imposed a license condition requiring PECo to perform noise
.

tests, at specified times and sites, after the pumping
station is constructed and operating, and to report the

results to the staff. If the tests show audible noise

offsite, mitigation measures -- e.g., sound barriers -- must

be undertaken promptly.113

When the possibility of sound barriers was suggested,

Del-Aware's counsel questioned the involved witnesses about

them generally, but did not attempt to pursue the specific
matter about which it now complains -- the assertedly

adverse impact of proposed baffling walls on the Delaware

Canal.114 In its proposed findings of fact to the Licensing
Board, Del-Aware simply stated that construction of the

proposed walls "might require further review for historical
compliance," and that the staff and applicant had not taken

any action "to minimize the impact of the facility on the
$

Historic Landmark" in light of NHPA. In these

circumstances, we think it is neither accurate nor fair for

Del-Aware to allege that the Board " refused to consider" a
.._. . _ _ . _ .

. . . -

g
em a

113 LBP-83-11, supra, 17 NRC at 436-30, 461-62, 463-64.

114 See Tr. 1056-61, 1090-92, 1120-58, 1184-85,
1186-87. - --

115 Intervenor Del-Aware's Proposed Findings of Fact,
Conclusions of Law, and Opinion (Nov. 17, 1982) at 60-61.

_
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rather specific matter that Del-hware did not put squarely
before the Board.

There is an additional infirmity in Del-Aware's

argument.. Del-Aware argues that the Licensing Board has not

protected the Delaware Canal by complying with section

110(f) of NHPA. That provision requires agencies to

undertake in advance all possible " planning and actions"

necessary to minimize any direct and adverse harm to a

National Historic Landmark as a consequence.of any federal'
approval.116 Del-Aware's concern, however, is beyond the

scope of both contention V-14 (which the Board erroneously

excluded) and contention V-16a (which was litigated). Even

as originally drafted by Del-Aware, both refer only to the

-. .

116 16 U.S.C. 5 470h-2 (f) . That section reads as
follows (emphasis added):

Prior to the approval of any Federal undertaking
which may directly and adversely affect any
National Historic Landmark, the head of the
responsible rederal agency shall, to the max'fNus

' " ' ~

, , , ,

extent possible, undertake such plannine and
~ ~"

actions as may be necessary to minimise harm'Y6' ~ ~ ~ '

~ ~ ~ ~ '

such landmark, and shall affore the Advisory
Counsel on Historic Preservation a reasonable .
opportunity to comment on the undertaking.

This provision, which Congress added to NNPA in 1980,.
complements section 106, 16 U.S.C. $ 470f, supra, by setting_ , ,

a higher standard for governmental action insorar as
National Historic Landmarks are concerned. It requires the
agency to plan and to act to minimise adverse impacts,
rather than simply to "take into account" such impacts. See

, H.R. Rep. No.1457, 96th Cong. , 2d Sess. 38, reprinted in
.,

1980 U.S. Code Cong. & Ad. News 6378, 6401.



. , . - -

0 . -

. .

i 49
.

.'
"

recent eligibility of the Point Pleasant Historic District -

: for inclusion in the National Register of Historic Places;

| neither refers-to the Delaware Canal or to any other

f National Historic Landmark.117 By raising its concerns

about the Delaware Canal and compliance with section 110(f)

of NHPA, Del-Aware is clearly injecting a new element into
| .

! its contention. Admittedly, there was no cause for .

!

[ Del-Aware's specific concern about the effect of the sound

barriers on the Canal until the prospect of the barriers was

mentioned at the hearing.118 But if Del-Aware wanted to

pursue the natter, it was incumbent upon it to do so at that

h by seeking to amend and expand its contention V-16a.11'

As explained above, Del-Aware made no serious effort to do

so then, and it is too late to do so now in this forum.120

'.. .

117 See supplemental Petition of coordinated
Intervenors, supra, at 67, 69 . See also 16 U.S.C.
5 470a(a) (distinction between National Historic Landmark
and areas listed on the National Register); Tr. 1136
(Delaware Canal is a National Historic Landmark).

Ils According to the Licensing Board, there is no
'

" plan" for the barriers. LBP-83-11, #Mara, 17.NRC at 437.
.

119 It would have been obliged, of course, to satisfy
the requirements of 10 C.P.R. SS 2.714(b), (a) (1) .

120 see Tennessee Valley Authority (Martsville Nuclear
Plant, Units IA, 2A, 15, and 25), ALAB-44 3, 7 WRC 341, 3 48. " *

(1978). In any event, it is problematical whether the
baffling walls will even be necessary. That will depend on
the results of the noise tests ordered by the Board.
Further, other mitigating measures could be employed, if .

necessary.
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2. Impact on Shortnose Sturgeon and American Shad

The Licensing Board devoted a considerable portion of

its partial initial decision to the effect of moving the

location of the Point' Pleasant intake structure on shortnose
sturgeon (an endangered species) and American shad.121

Del-Aware does not challenge any of the Board's detailed

factual findings in this regard. Rather, it raises

essentially three legal arguments, all concerned with the-

Board's compliance with relevant federal statutes.122 y,

address each in turn, finding none to be of any merit.

First, Del-Aware complains that because of the early

hearing on its environmental contentions,123 the NRC staff

did not obtain the comments of the U.S. Fish and Wildlife
Service (F&WS) prior to the hearing, assertedly "as-

required" by the Fish and Wildlife CoordinaEibn Act.1 4-

That statute, however, simply provides that the agency

"first shall consult" with'F6WS whenever any waters are,

proposed or authorized to be diverted pursuant to a federal
_ _.._ .

. . - - _ _ . _
. _ ..

-
- - -

.

121 See LBP-83-11, supra, 17 NRC at 421-32, 450-57.
This issue was raised in Del-Aware's combined contentions
V-15 and V-16a (in part) . See note 12, supra.

, , , , ,

122 See Appellants' Brief, supra, at 18-20, 23.
123 See pp. 18-26, suprs.
124 gpp,yg,,g,, Brief, supra, at 18. ~- -.

.
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license.125 The statute does not prescribe exactly when and

how this consultation is to occur, so long as it precedes

any definitive agency action. That consultation-requirement

was clearly satisfied here. In June 1982, before the

hearing got under way, the staff solicited input from FEWS

for the staff's environmental review of Limerick. -

Moreover -- albeit through the efforts of Del-Aware -- the

Licensing Board heard extensive testimony at the hearing

from Del-Aware witnesses Joseph P. Miller and Richard W.

.

.._

125 See 16 U.S.C. 5 662(a), which states:

Except as hereafter stated in subsection (h) of
this section, whenever the waters of any stream or
other body of water are proposed or authorized to
be impounded, diverted, the channel deepened, or
the stream or other body of water otherwise
controlled or modified for any purpose whatever,
including navigation and drainage,-by-any --- -.

department or agency of the United States, or by
any public or private agency under Federal permit
or, license, such department or agency first shall

- consult with the United States Fish and Wildlife' ~
-Service, Department of the Interior, and with the

head of the agency exercising administration over
the wildlife resources of the particular State
wherein the impoundment, diversion, or other .

control facility is to be constructed, with a view
tp the conservation of wildlife resources by.

preventing loss of and damage to such resources as
well as providing for the development and
improvement thereof in connection with such

-

water-resource development. , , , . _

126 See Letter from R.L. Ballard to H.M. Larsen (June
14, 1982), attached to Exhibit J of Appellants' Brief,
supra. The staff subsequently referred to the FsWS input in
the FES. See NUREG-0974, supra, at 4-37, 9-16, 9-17, 9-18.
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4

McCoy, fishery biologists from F4WS.12 The Board also
'

,

referred to and relied on this testimony in reaching its
)

| decision.128 In this circumstance, we cannot find a failure
4

i to comply with the Fish and Wildlife Coordination Act.
!

( Second, in an argument that is somewhat difficult to
i

follow, Del-Aware claims that "the Board failed to properly.
,

.

] identify the issue" concerning the intake's impact on the

fish species in the Delaware River.12I Del-Aware appears to-

concede that some impacts are permissible and that no1-

.

significant impacts on American shad and shortnose sturgeon,

as species, have been demonstrated on this record. It
!
' argues, however, that NEPA nonetheless requires

consideration of alternatives to the Point Pleasant.

,

Diversion.130 Del-Aware cites no NRC or court precedent to

support its interpretation of NEPA and we know of none.

| In view of the lack of support for Del-Aware's legal
I

! argument, and its failure to challenge any of the Licensing

!

[ . _ _. . . . . . . . . . _.

127 See Tr. 3039-73, 3128-75.

128 See, e.g., LBP-83-11, supra, 17 NRC at 451, 453,
! 454.

129 Appellants' Brief, supra, at 19.

!- 130
Id. at 19-20.

131
| Cf. Section 102, NEPA, 42 U.S.C. 5 4332 (2) (C

(consideration of alternatives re ired only for major
federal actions "significantly af.ecting the quality of the

,

human environment").

.
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Board's extensive factual findings that undergird its

conclusion of "no significant adverse effect on the Delaware

River populations of either American shad or shortnose

sturgeon," we must reject Del-Aware's NEPA argument.

Third, Del-Aware claims -- again, without the benefit

of any case or other citations -- that the Board's decision

violates the Endangered Species Act (ESA) insofar as

shortnose sturgeon, an endangered species, are concerned.-

It contends that ESA protects "the members" of such

species.133 It points out that no actual sampling was done

at the time shortnose sturgeon would be expected near the

intake, and that the Licensing Board did not, and could not,

find "no effect" c5 the sturgeon.134 It also claims that,

according to the National Marine Biological (sic) Service,

the absence of sampling "made it impossible to reach any

conclusion" concerning the impact on sturgeon.135 Thus, in

Del-Aware's view, the Board's decision does not comply with

ESA.
. _ . . . . _ _ _ . _ . _

132 LBP-83-11, supra, 17 NRC at 432. Indeed, the Board -

concluded that the impact of the new intake location might
"very probably be less" than that of the shoreline site
previously evaluated and approved. Ibid.

133 Appellants' Brief, supra, at 23 (emphasis in
original).

134
Ibid.

135 Ibid
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'Section 7 of ESA, as amended in 1979, provides, in

pertinent part:

Each Federal agency shall, in consultation with
and with the assistance of the Secretary (of the

*

Interior or Commerce], insure that any action
authorized, funded, or carried out by such agency
(hereinafter in this section referred to as an
" agency action") is not likely to ieopardize the

" " - " - - - ~ ~ "

continued existence of any endangered species or
threatened species or result in the destruction or
adverse modification of habitat of such species
which is determined by the Secretary, after
consultation as appropriate with affected States,
to be critical, unless such agency has been
granted an exemption for such action by the
Committee pursuant to subsection (h) of this
section. In fulfilling the requirements of this
paragraph each agency shall use the best
scientific and commercial data available.136

The agency has complied fully with ESA with respect to the

shortnose sturgeon involved here. The principal staff

witness on this issue, Dr. Michael T. Masnik, based his "no

jeopardy" conclusion in part on the Biological opinion of

the National Marine Fisheries Service (NMFS) of the U.S.
Department of Commerce.1 NMFS, like Dr. Masnik, reviewed

the biological assessment of Harold M. Brundage, III.

Brundage is a fishery biologist who has studied shortncse

. . _ . _ . . _ _ . . . .. .

136 16 U.S.C. 5 1536 (a) (2) (emphasis added) .
137 Masnik, fol. Tr. 3504, at 5-6.
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sturgeon in'the Delaware River since 1978 and who testified

as a witness for Del-Aware. .

NMFS found Brundage's assessment " reasonably thorough"

and " based on the best scientific and commercial data

presently available."139 That assessment was bottomed on a

rs se" ass d s s f hrWu.. . . _ . . _ . . . . "

sturgeon were present in the Point Pleasant area: no

empirical data were available because no shortnose sturgeon

have been found in that area.140 NMFS concluded that

" construction and operation of the Point Pleasant Pumping#

Station is not likely to jeopardize the continued existence
,

of the endangered shortnose sturgeon in the Delaware

River."141 Nevertheless, NMFS recommended that field
:

studies be conducted to determine whether shortnose sturgeon

are in fact present in the project area, especially during-
_

spawning season.142 ,

,

, Del-Aware has thus misstated the NMFS conclusion. The-
|

evidence clearly supports the finding that the PPD project

3. .

138 Professional Qualifications of Harold M. Brundage
III, fol. Tr. 2965; Tr. 2965; Tr. 2923, et seq.

138 Masnik, fol. Tr. 3504, Attachmdnt 4, Enclosure at
11, 14 (hereaf ter "NMFS Opinion")'.

'

140
Id. at 11. -- . :-------- - -

141
Id. at 16.

142 '

Id. at 16-17.
,

.

-

''s. . .

'

*
.. ) %

'

s. ,s
,

*
1s . g

,- - - ,
- \..._. _ _ _ - _ _ _ . . . _ _ _ . . , . . _ . _ . . _ . .
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is not likel'y to jeopardize the continued existence of
shortnose sturgeon.143 The fact that NMFS recommended

i

further study of the matter does not detract from its

conclusion of no likely jeopardy, based on the best
;

scientific and commercial data available.144 Moreover,

further study would not likely alter the results of the

Brundage analysis reviewed by NMFS, as it was already a

; worst-case analysis. The staff and Licensing Board thus

properly relied on the Brundage and NMFS opinions; ESA

requires no more.145
i
' Del-Aware's unsupported claim that ESA protects the

individual members of endangered species also fails. Apart

. .

143 And, again, Del-Aware does not take issue with any
of the underlying findings of fact concerning the intake
structure or the habits and life cycle of the sturgeon.

| 144 NMFS Opinion, supra, at 16, 14.
145 This case is easily distinguished from Roosevelt

__. _ _Campobello Int'l Park Comm'n v. EPA, 684 F.2d 1041 (1st Cir.
| 1982), where the court found more studies wei~e~ required ~for'~

- ~ ~

full compliance with ESA. Unlike here, that conclusion was'

preceded by a finding that "the best scientific-and .

_

commercial data" available had not been tapped. Id. at
1055. Further, NMFS was unable to make a "no likely
jeopardy" determination. Id. at 1045.

In any event, section 7 of ESA does not require
acquiescence to NMFS views, just consultation. Sierra Club

,_,,_ v. Froehlke, 534 F.2d 1289, 1303-04 (8th Cir. 1976). Cf.

~
Lake Erie Alliance for the Protection of the Coastal ~

Corridor v. Army Corps of Encineers, 526 F. Supp. 1063, 1081'
(W.D. Pa. 1981), aff'd, 707 F.2d 1392 (3d Cir.), cert.

. , _ ,

_ . _ denied, U.S. 104 S.Ct. 277 (1983). -
.,

.

- ,n- , -, , ,e---,,- - ,---~n--n ---w-. -----we- m--,-----,-- -,-- . ,. ,,,,, , --,,n ,--,w,,-----a-.e. - - - - ,_ - ---~n,-e ,-.--,w -
-
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from the practical difficulty of ensuring such a high level
of protection for each fish, Congress did not provide for
that in the. statute, " Species" means just that, and not

"each member thereof." The smallest units afforded

protection are " subspecies" and "any_ distinct population

. which interbreeds when mature."146 Moreover,segment .-.

the existence of a species is jeopardized if it " reasonably

would be expected to reduce the reproduction, numbers, or
:

|
distribution of a listed species to such an extent as to

appreciably reduce the likelihood of the survival and.
recovery of that species in the wild."147 The Board's "na'

significant impact" finding does not conflict with ESA's
intended focus on the species as a whole. We therefore

reject Del-Aware's construction of the Act. - '

D. Recent Developments

Del-Aware claims, on brief, that the Licensing Board

refused to consider assertedly environmentally preferable .

40
___.._ alternatives to the Point Pleasant Diversion.

~

Specifically, Del-Aware argues that two recent (Te've~lopde~nts'

warrant reexamination of the Point Pleasant' option: II) the
_

.___

I
i

_ . _ _ _ _ . . .._
16 U.S.C. 5 1532(16). .

147 50 C.F.R. S 402.02 (1983). See Roosevelt
._. _ Campobello, supra, 684 F.2d at 1048-49. _.

~ ~ (~ , _ . . ' . _ ,~ ~ ' _

Appellants' Brief, supra, at 24-28.f_.:._. .'~~'- --- 148

- ._ _ _ _._ _ _ _ .__ _ _ ...-._ _ _..._ _ _ _ . .._. _ __ _ _ ___ _ _ _ _ ._ _ ._. _-
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possible cancellation of Limerick Unit 2 as a consequence ~of

the Pennsylvania PUC's decision declining to approve PECo's

issuance of new securities for Unit 2,149 and (2) the

opinion of F&WS that the Blue Marsh Reservoir on the

Schuylkill River is available and fully capable of providing

water for the one remaining unit at Limerick. But a review
'

of the Licensing Board's decisions reveals anything but a

" refusal" to consider Del-Aware's arguments. It is

L obviously the Board's disposition of its claims to which

Del-Aware now objects.

Before the hearing began, Del-Aware sought to litigate

several additional contentions. One of them, V-24, referred

to the PUC decision affecting Unit 2 and asserted that

| Schuylkill River alternatives were available and preferable,

both economically and environmentally, to the river-follower

O- method using the Point Pleasant Diversion. Tle Licensing
,

|

| Board stated that it did not have enough facts to determine
L

whether cancellation of Unit 2 is so remote that it could be

ignored. But it assumed arguendo that Unit 2 would be

cancelled, and it considered the effect of such a

|
,

- . - . . . . . . . . -

149 g,,"p. 15, supra.
_,

150
i See Licensing Board Memorandum and Order of January
| 24, 1983 (unpublished), at 2-3.

..
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development on the proposed supplementary cooling water

system.151

In order to determine how often just one unit at

Limerick would have to rely on supplementary cooling water,

the Board requested from the parties, and PECo supplied,

additional historical flow data on the Schuylkill River and

Perkiomen Creek (the primary sources of cooling water for

Limerick). Based on these data, the Board found that

supplementary cooling water would be necessary for solely

one unit an average of 31 percent of the time -- only three

percent of the time less than for operation of two units.152

Describing this as " manifestly insignificant in view of the

requirement for' supplementary cooling water more than 30

percent of the time even with only one unit operating," the

Board concluded that the Point Pleasant Diversion would
therefore be necessary even if Unit 2 were cancelled.153 In

response to Del-Aware's argument that the Blue Marsh

Reservoir was available to supplement the Schuylkill flows,

the Board pointed out that DRBC allocation restrictions
.

. . . . . - - . . . .

152 '"

Id. at 10-12.

153 Id. at 12.

- - . _ _
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preclude such augmentation.154 The Board reiterated these

. views on at least two more occasions.155

We. find no basis for upsetting the Licensing Board's

determination. First, Del-Aware did not and does not

challenge the historical flow data submitted by PECo that

support the Board's conclusion that supplemental cooling:

water from.the Delaware River will be needed even if Unit 2
is cancelled and only one unit is operated.156 Second, the

Board correctly noted that the Blue Marsh Reservoir is not

now a real alternative for supplementing the Schuylkill

River water for Limerick. DRBC Executive Director' Gerald M.

Hansler Explained at the hearing that current DRBC,

restrictions prohibit use of Blue Marsh for the Limerick

project.157 This is clearly a water allocation.

i determination committed to the DRBC's judgment, the F&WS

opinion notwithstanding.158

-............_-.;.

154 Id. at 13.'

155 Licensing Board Memorandum and Order of March 8,
1983 (unpublished), at 6-8; Licensing Board Memorandum and

- Order of March 17, 1983 (unpublished), at 6-8.

156 See Memorandum and Order of January 24, 1983,
supra, at 11. .

157 Tr. 1205-11.
158 See pp. 26-31, supra.

- - - - . -- - . . - .
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Since the briefing of its. appeal, Del-Aware has filed

two motions that ask us to " set aside" the Licensing Board's

i partial initial decision on the basis of.certain "new
evidence."159 The first motion states that (1) NWRA has

suspended work on the Point Pleasant Diversion and is

. seeking to terminate its participation in the project with
PECo; (2) Bucks County wants to halt the project; (3) PECo

has commented publicly on the possible use of the Blue Marsh

Reservoir; and (4) the Pennsylvania PUC has under study

PECo's application to build the pumphouse necessary for the

Perkiomen Creek. 60 Del-Aware's second motion refers to the'

I following, inter alia: (1) a recent decision of the
Pennsylvania Environmental Hearing Board, which. Del-Aware

claims supports its contention V-16 concerning salinity and

water quality; (2) a 1973 internal.PECo memorandum about the

cooling water system; (3) a recently instituted Pennsylvania.

PUC investigation of the need for Unit 2; and (4) the
;

decision of a PUC administrative law judge approving,-for

the time being, only one pump for the Bradsh Reservoir.10. - .

:-..

159 Del-Aware, in effect, appears to be.asking us to
take official notice of the assertedly new evidence upon
which it relies.

160 Sugarman Letter (May 15, 1984), note 41, supra.
. _ ,

161 Del-Aware's Motion (Aug. 6, 1984) , note 36, supra.
The motion also complains about allegedly improper ex parte

i

| (Footnote Continued)

_ _ _ _ _ _ _ _ _ . _ _
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The gist of both motions is that PECo will'be unable to

operate both units at Limerick or to rely on the Point

Pleasant Diversion for supplementary cooling water. In this'

circumstance, according to Del-Aware, NEPA requires

consideration of other alternatives.
.

What Del-Aware is seeking, in fact, is an order

directing PECo to abandon Unit 2 and to rely .cn1 a source of'

supplementary cooling water for the remaining Unit 1 other

than the Delaware River via the river-follower method. But

we have no legal basis here for making such an order. There
,

is no question that PECo has some formidable obstacles to

surmount if it is to operate both Limerick Units 1 and 2 in
'

- the manner currently proposed. Whether PECo will change its

.

plans to effect an easier resolution of the problems|

confronting-it is a matter for PECo's management, and

possibly its shareholders, to decide. But the fact is we _

now have before us PECo's application for a license to

. - - . . . - - - . . . . - - . . . . . . -

! (Footnote Continued)
contacts between the NRC staff and PECo. Id. at 2-3. Such'

._, contacts are not ex parte under the Commission's Rules.
Those rules prohibit communications between the parties to
contested proceedings, on the one hand, and, on the other,
those with decisionmaking responsibilities -- i.e.,
Commissioners, their staffs and advisers, members of
adjudicatory boards, and their staffs and advisers. 10

;

C.F.R. S 2.780. See Administrative Procedure Act, 5 U.S.C.
,

S 557 (d) . The "NRC staff" does not advise the Commission or
the boards. Rather, it is a distinct and separate entity
that is a party to this proceeding and may confer with other

! parties, including PECo and Del-Aware. See 10.C.F.R.
I 5 2.102 (a) .

-

:

,_- . ~ . _ . . , _ . _ _ . _ _ _ _ _ _ . _ _ . _ _ . . . _ _ _ _ . _ , , . . _ _ _ . . . . - _ _ _ _ _ . . , . _ _ . . _ _ _ . . _ _ . _ . _ . _ _ _ _ _ _ _ _
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,.

operate two units, using the river-follower method to
We havesupplement the plant's cooling water system.

previously approved the river-follower method in ALAB-262,

The purpose of this proceeding, in that regard, issupra.
, <

consideration of the impacts of any subsequent changes

relating to that supplementary cooling system. Except for
'

. two matters that we have determined should have been, but
.

|

were not, litigated,162 we agree with the Licensing Board's

conclusion that the impacts of the subsequent changes are
f

', not significant. In the absence of a finding to the

contrary, we are without the legal predicate to dictate to
,

PECo that it must pursue other options.163

Moreover, Del-Aware would have us act on the basis of
|

rulings of other federal and state entities concerned with

4

0 Viz., Del-Aware's contentions on salinity and the
impacts on the Point Pleasant Historic District. See'pp.

'

26-33, 42-45, supra.
- - -

--

163 Of course, if PECo does change its plans and modify
.

its pending application accordingly, it is obliged to notify
Tennessee valley Authority, us and the parties promptly.--

(Browns Ferry Nuclear Plant, Units 1, 2 and -3) , ALAB-677, 15
NRC 1387, 1391-94 (1982). And, as the Licensing Board
correctly observed, in such circumstance the Commission:

"would have to reconsider its previous assessment of
environmental impacts in light of changes proposed by PECo."i

i

Licensing Board Memorandum and Order of June 1, 1983:

(unpublished) , at 9 n.3. The parties would also have to be
afforded an opportunity to challenge any newly amended, ,:

' '

significant portion of the application. See Philadelphia

Electric Co. (Limerick Generating Station, Units 1 and 2), -

ALAB-778, 20 NRC _, _ (July 23, 1984) (slip opinion at
8-9)."

- .- - . . _.- - _ __. - - - _ _ _ . - - - - - - - - . _ . . --, - _ , -
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various aspects of Limerick and the PPD project. Apart from

the facts that, in many instances, these rulings are not
!.

. final and that overall the situation is rather dynamic, we
.

must decide only the federal questions before us, without

being unduly influenced by the decisions of others with

differing concerns and responsibilities.164 Accordingly, we

deny Del-Aware's motions to set aside the Board's partial

initial-decision on the basis of new evidence.

| IV. Conclusion

As the history of this case over the last decade makes '

clear, the environmental impacts of the Limerick

supplementary cooling water system have been the subject of

j considerable attention both at this agency and in numerous

other forums. Del-Aware's general assertion that there has

been an effort to avoid review of these impacts or to

conceal them in some manner is without merit. With regard

to its more specific complaints, however, we agree that its
;

'

contentions concerning salinity and the impacts on the Point

| Pleasant Historic District should have been considered by

j . . . . _ , .
the Licensing Board. We therefore affirm, in part, the

.

Licensing Board's decisions concerning the supplementary-
,

;

- . _ _ .___

See Kerr-McGee Corp. (West Chicago Rare Earths
i

_, ,
Faci.lity), CLI-82-2, 15 NRC 232, 269 (1982), aff'd sub noE.',-''
City of West Chicago v. NRC, 701 F.2d 632 (7th Cir. 1983),
and cases cited. See also Cross-Sound Ferry ferifice's'IIiic.~"

; v. United States, 573 F.2d 725, 732-33 ( 2d Cir. _19 7 8,) ., __

|

, . -., - - . . _ _ _ ..- -... - - -____ _ - _ _ _ _ _ _ _ _ _ _ _



; _ _ - - _ . __ __ __

_ ,

.

'

65
.

cooling water system. We reverse and remand with

instructions that Del-Aware be given an opportunity to
.

9

resubmit its contentions V-14 and V-16 in accordance with

. this opinion. Del-Aware's motions (filed May 15 and August

6, 1984) to set aside the Board's decisions are denied.

- It is so ORDERED.

.
FOR THE APPEAL BOARD

O_. S - N W - k_
C. Je Shdemaker '

Secret ry to the
Appeal Board
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IlNtTED STATES OF Al'F4ICA
-

NUCLEAR REGULATORY COPf11SSIOf'

AT0t1IC SAFETY At:0 LICENSIrlG BOAPD
tii . . .

*'

BEFORE ADMINISTRATIVE JUDGES:
-

.

J Helen F. Hoyt, Chairperson
Dr. Richard F. Cole .

Dr. Jerry Harbour

SETtVED NOV 9984
)

In the Matter of ) Docket Mos. 50-352-OL ,

) 50-353-OL
PHILADELPHIA ELECTRIC COMPANY )

) ASLBP No. 81 465-07 OL
(Limerick Generating Station, )

Units 1 and ?) )
) November 8,1984 ,

1
-

MEMORANDUM Afl0 ORDER ON DEL-AWARE'S pet!ANDED AND
+

'

REVISED ENVIRONMENTAL CONTENTIONS V-14 AND V-16

This Board concluded, after a hearing on certain contentions
-

.
submitted by intervenor Del-Aware Unlimited, Inc. (Del-Aware),that the {.

4Limerick plant's ute of water from the Delaware River would cause no

adverse environmental impact. LBP-83-11, 17 fl.R.C. 413 (1983). The

Board had rejected Del-Aware's contentions V-14 and V-16 before the

hearings. Del-Aware appealed the decision and argued, amono other

things, that the Board had erred in rejecting V-14 and V-16. The Appeal

Board agreed in part, ruling that tnis Board :hould have accepted two

issues in V-14 and V-16: The impacts of Limerick's withdrawal of

Delaware River water at Point Pleasant on the salinity of the River and

on the Point Pleasant Historic District. See ALAB-785, 20 fl.R.C.

I!eptember 26,1984). However, after this Board's decision on the

frpact o# Limerick's use of Delaware River water, both issues were

W I n AM) 1m n
l_ ___' +-'7 W" / /~_ _ - _ - _ _ _ - _ _ _ _ _ _ _ _

<

<- - - _ . - -_
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treated by the NPC Staff in its Final Environmental. Staterent (FFS)

(NUREG-0974). Thus, rather than simply accept V-la and V-16, the Appeal

Board remanded with instructions that Del-Aware be given an opportunity-

to resubmit the two contentions after they had been revised in 11ght of
.

the FES and the Appeal Board's rulings on the proper scope of the

contentions. See ALAB-785, slip cp. at 31-37, 45 (September 26,1984).

The Appeal Board also noted that the revised and resubmitted contentions

would not be sub.iect to the standards in 10 C.F.R. 6 2.714/a)(1) for

accepting late contentions (id. at 32 n. 70), but that, of course, the
*

contentions would have to be pleaded in accord with the requirement in

_I_d, at 3. Del-Aware petitioned thedi P.714 for bases and specificity.

Appeul Board for reconsideration,' urging that the permissible scope of

the revised contentions be enlarged. On October 10, 1984, the Appeal ].

|
Board denied the petition on all counts.

.

,

cDel-Aware submitted revised versions of V-14 and V-16 on

October 19, 1984 The Applicant and the Staff filed answers opoesing

acceptarce of the contentions on November 7,1984 and Plovember 7,1984,

respectively. We re.fect both contentions and state our grounds below.

Both exceed the scope pemitted them by the Appeal Board and are pleaded

without adequate bases and specificity. '4f th the re,fection of these two
,

contentions, Del-Aware has no contention in litigation and thus is no

longer a party in this proceeding.
V-16: Salinity

The Appeal Board ruled that a resubmitted V-M would have to be

tied to changes or new infomaticn that had come to light since the
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' issuance of the construction pemit for Limerick, and would have to' <

allege specifically why the analysis in the FES of the impact of the

Point Pleasant Diversion (PPD) project on the salinity of the water in
.

~

the Delaware River was inadequate. ALAB-785, slip op. at 32 (September'-

76,1984). The Board noted that the Staff was permitted to rely on the
'

data and inferences drawn by the Delaware Piver Basin Commission (OBPCI:

on this issue. Jd. at 79 n. 65. In denying Del-Aware's Petition for*

.

reconsideration, the Appeal Board refused to enlarge the permissible
:

scope of V-16 to include considerations of aspects of water quality
I

other than salinity or of " receiving waters" (i.e., East Branch
iPerkiomen Creek). October 10, 198a Order,

Nevertheless, Del-Aware, in its resubmitted V-16, mentions no

! changes or information that might have come to light since the
<

: .

construction permit was issued, and asserts, withcut the specificity the . -

''

Appeal Board required, that the DRBC's conclusions on salinity are wrong

! and that the FES " inappropriately" gives the DPRC the "last word."

Del-Aware also attempts to include in V-16 the very issues' the Appeal

| Board rejected in denying Del-Aware's Petition for reconsideration.
:

Del-Aware appends to the revised text of V-16 a long paragraph entitled

" Basis," but the paragraph consists only of unargued assertions statina

principally that certain documents and projects show that the PPD

pro.iect will contribute to a "significant present and pro.iected salinity

intrusion" which can be eliminated by alternatives to the PPD pro,icct,
|

Scme of the documents Del Aware cites are not in the record and have'noti

been distributed to the parties and the Board; others are too

i

i



,

,

1. :<

4-

n

imprecisely cited to find; only two of the citations include page

;' references. In sum, Del-Aware provides ro n-3xus between the statement

of. basis and the statement of the contention.'

*

' V-14: Point Pleasant Historic District
.

Again, as with V-16, the Appeal Board ruled that a resubnitted V-14

would have to allege specifically why the analysis in the FES of the
..

impact of the PPD project on the Point Pleasant Historic District was'

inadequate. ALAB-785, slip op. at 45 (September 76,1984). As before,
,

the Poard noted that the Staff could " properly rely on the historical
,

*

| impact reviews of other agencies." M.at45n.110. The Appeal Board
'

explicitly ruled that issues concerning the impact on the Historic
i

District of sound barriers which might be installed at the PPD, or the ;

impact of the PPD on the Delaware Canal, would be beyond the scope of an |
; :

acceptable revised V-14. H.at46-49. The Appeal Board also ruled .j
;

that alternatives to the PPD pro,iect were not to be considered (id_. at c:
!

57-64), and the Board reaffirmed this ruling in denying Del-Aware's!

Petition for reconsideration. October 10, 1984 Order at 3-4

Nevertheless, drafting as if the Appeal F.oard had set no standards
'

#or the resubnission of these contentions and no limits on their scope,

Del-Aware simply asserts that the FES and, by irplication, the

Penorandum of Agreement among the U.S. Army Corps of Engineers, the
P

Pennsylvania State Historic Preservation Officer, and the Advisory
|

Council on Historic Preservation, or which the FES relies (see the FES,

f 5.7), inadequately analy:e the impacts of the PPD--including "possible
' walls" (i.e., sound barriers) and impacts on the Delaware Canal--andt

,

i

_ _
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- advantages of alternatives. Del-fware's "Pasis" here is even thinner
,

than its " Basis" for V-16. It consists largely of extremely vague

citations to -ious " studies" and " documents" and to a courtroom
. .

statement in a case identified only by name. Apparently, Del-Aware's

counsel expected this Board to use the minimal information in his
'

, citations to find the material he cites, then find relevant passages in
' the material, and finally, determine which parts of the contentions

those passages support. Del-Aware's counsel in effect expected the

Board to draft acceptable revisions of. the cententions. The Rnard is
.

*

not obliged to do so. Comonwealth Edison Co. (Zion, Units 1 & ?),

ALA8-226, 8 A.E.C. 281, 406 (1974).

For the reasons given above, Del-Aware's revised and resubmitted !

contentions V-14 and V-16 are re.iected, and Del-Aware is accordingly no .f
i

longer a party in the Limerick proceeding. j
FOR THE ATOMIC SAFETY Af'O 0

LICErlF NG BOARD
+

.

j

u u .

Helen F. Royt, Chairperson
Administrative Judge

Dated at Bethesda, Paryland
this 8th day of f ovember,198a.
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