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UNITED STATES OF AMERICA

Mazeh, 21, 1983,
NUCLEAR REGULATORY COMMISSION J P &2 T8

BEFORE THE ATOMIC SAFETY AND LICENSING BOAED
Glenn O, BEright
Dr, James H. Carpenter
James L., Kelley, Chairman

In the Matter of

Dockets 50-400 OL

CAROLINA POWER AND LIGHT CO. et al, 50-401 OL

(Shearon Harris Nuclear Power Plant,
Units 1 and 2)

Wells Eddleman's Response to Applicants!
First Set of Interrogatories and Request
For Production of Documents

Pursuant to an oral order of 2-24-83 from Jﬁd;e Eellevy, I now
f1le tnls response to Applicants' above referenced questions.

If I may so note here, I still believe that informal discovery

i1s far more efficlent and less burdensome than this sort of formal

interrogatory proceeding. NRC rules emcourage informsl discovery

out it appears the Applicants are unwilling to consider 1t. I wauld

tilnk 1t far less burdensome to answer questions directly than te
(\‘/QV D-0-33 o4 F2aidly 3,(6)

file over a dozen copiegﬂof all questions and responses, It also

might make things move faster and more efficilently in this nroceeding.

Avrvlicents! attornev Jones 1s looking into this again at my request,
Ti.1s resoonse is organized as follows:

First appear the general interrogatories with an exnlanation
of how they will be dealt with in these responses,

Then the answers to the svecific interrogatories avpear.

Objections are noted under the general or specific interrogatory

to which each objection applies.

£ . 0 .
Documents I possess will be made avallable to Applicants on

agreeable terms, as discussed with them d‘i the NCUC load foracast heastirg.
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RESPONSES TO GENERAL INTERROGATORIES
l(a). State the name, present or last known address, and
present or last known employer of each person known to you to

have first-hand knocwledge of the facts alleged, and nwpon which
yc. relied i formulating allegaticns, in each of your
contentions which are the subject of this set ol

. .- -
- -erro

sories.

Q
n

(b). Identify those facts concerning which each such
person Aas first-hand knowledge.
(c). State the specific allegation in each contention

which you contend such facts support.

requested
L(a) The/informatfon krown to me about persons with first-

hand knowledge of facts alleged and upon uwhich I relied in formultine
allegations in a contention will be steted in response to that
contention, to the extent it 1s not in the original contention.

1(b) Pacts concerning which each such person has first-hand
knowledge will be likewlse identiffed, and

1(c) the allegation these facts support will be Identified.

2(a) State the name, present or last known address, and
- -

£
~-resent or last employer of each perscn, other than affiant,

] whi ) i i 1swerin
whe provided informaticon upon which you relied in answerl (o4

ot

-
ezl

O

ry herein.

"
(8}

each 4in gat

(b). Identify all such information which was provided by

scific in y response in
each such persen and the specific interrogatory r P

which such information 1is contained.
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2(a)., Objection (aovplies to all requests to answer any interroga-
tory requesting identity of any persons providing Information used
in responding to interrogatories):

My understanding of the Federal Rules of Civil Procedure, which
govern NRC discovery, 1s that Rude 26(b)(L)(B) thereof prohibits
discovery of facts known or oninions held by an exvert not exvected
to be called as a witness, essentiallv onlv if "it ’s imoracticable
for the varty seeking discovery to obtalin facts or ovinions on the

same subject by other means”". Avvlicants have made no such showing.

Indeed, with their resources, it 1s doubtful if there is any sub ject

related to my contentions on which they could not obtain their own
exnerts, facts and ovinions commletely indevendently of me, or of
any persons (if anr) whom I mey have ccnsulted.

I further understand that the ebove Rule has been internreted

to unconditionally protect the identity of nonwitness experts who

have been informally ccnsulted. Ager v, Jane C., Stormont Hos»nital,

622 P 24 496 (10th Circuit 1980); see also In re sinkiqg-or Barpe

Rancer I, 92 F.R.D. LB6 (S.D. Texas 1981) and Perrvy v. W.S. NDarleviCo,.

S4y P.R,D. 278 (E.D. Wise. 1971). Since the Aoplicants have made
no showing of any inability to obtain information on tcnics on which
I mav have consulted exrerts, I maintain that I don't have teo revedl
even whether I have consulted formally with experts retained for
the nurpose of answering Interrogatories,

Since I am disclosing in resnonse to snecific and general
interrogatories all the facts on which my contentions are based,
I maintain that Avoplicants will be able to find their own exverts
to consult on the maetters encomnassed by my contentions, since

I certainly haven't cornered the market on experts, and couldn't,

Only if they can't find experts or get information on the subjects

und fucts in/underlying riy contentions would they have any valld
reason to attemnt to show the Board speclal circumstances that might
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supvort discovery of the identity, ovinicns, or information of any
non-wltness experts I might have retai;ed. 10 CFR 2.7L0(b)(2) provides
that di'scovery of me or a cons.ultant may be had "only uvon a showing
that the party seeking discovery has substantial need of the ‘nforms-
tion and that he(sic) is :m2%e wlthout undue hardship to obtaln
the substantial equivalent of the materials dbr other means." Federal

evidence Rule 26(b)(L) provides likewise, ard has been held 4n Ager v,

Stormont Hosvoital, sunra, to anply to both the identity of non-witness

consul}ants and cthe content of their advice. Ager also holds, at 503,
that the case underlying L3P-78-33, 8 NRC L6l (see L65-66), where &
licensing board required identification of an intervenor's exnmerts
under 2,740(b), was improperly dec!ded.

No "compelling need" under the Federal Rule above (and 2.7L00 )
exlsts when the facts of a party's position are known, other exmerts
are avallable, and the surolier of the information is not expected

to testify. Loover v. US Dept of Interior, 611 F 2d. 1132, 1142

(Sth Circuit, 1980).

Tn Ager, the Court also addressed the chilling effect that
revealing the names of nonwitness exverts ccnsulted would have on
the abllity of vpersons such as intervenors to have access o Informed
ovinions. "...dlsclosure of the identities of ... consultative exverts
would inevitadbly lessen t he number of candid ovinlons availlable
&s well 2s the number of consultants even willing to discuss a medical
meloractice claim with counsel." (p.503).

The identity of the exnert needs to be kent secret to nrevent such
effects. The Court said, "once the !ldentitles of reta‘red or svecially
employed experts are disclosed, the nrotect’ve oprovisicns of the »ule
concerning facts known or oninlons held by such exmerts are subterted. "

The Court agreed with plaintiffs in Ager that
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In medical malpractice actions (perhans) more than any other
type of litigation, the linm!ted ava’labllity of consultative exverts
and the widespread aversion of many health care providers to assist
~lahtiff's counsel reaquire that, absent snecial circumstances,
discovery of the i1dentity of evaluative consultants be denied.

Tf one assumes that access to info~med ooin!ons 18 desirable in
ootin prosscuting valide claims and eliminatirg groundless ones,
& discovery practice that would do harm to these objectives should
not be condened. (This cuote & those shove, p.503)

The circumstances of nuclear Iintervenors like -iyself are
strikingly similar to that of olalntiffs in Ager. The nuclear
tndustry contains many peovole hostile to Intervenors, and manvy
more unwilling to consult with them opbenly because of the effect
on thelr ewmloyment. In this case, Hawkeye Securlty was forced
to withdraw from consultancy with me, re security plans, due to
tndustry pressure., Judge Kelley cormmented on this withdrawal in
a conference call, "Maybe that's just the way the world works.
Peonle who work for one side dcn't work for the other,"

Given the messive resources of Applicants and the nuclear

industpy, and their tendency to react against whistieblowers (e.g.
case of William Smart, cited in transcriot of NRC remand hearing
on CPxl management capability in 1979, Dockets 50-4L00 et al),
1t 1s clear that the industry controls the employment of virtually
all the avallable exvertise. An industry Insider oroviding informa-
t'on 1s unlikely to be willing to exnose hersilf or himself to
nossible firing, demotion, harassment, or even the time and exnense
of being devosed or called as a witness or having to answer Interrog-
atories. Similar problems arply to neorle outside the Industry,
+1th the possible excention of job loss, I say possible because
nressure could be brought by the nuclear industry or Aoplicants to
fire a verson from a non-industry job. Other fears range higher:

a news revorter interviewing a person who had knowledge of problems

with the South Texas nuclear project was wounded, and her source
kxilled, by assailent(s) unknown,within the last few years.
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To sumnarize, industry exverts (nuclear) may lose jobs or contracts
by even being ldentifled with Intervenors at all (e.g. Hawkeve Security
within tue last 6 months in tuls case). This exerts a clear chilling -
effect on the willlingness of such persons to vrovide information to
any intervenor.

Non-industry exverts are also subject to harassment and difficulties
whlch may be immosed on them if their ldentitlies are known or discovery,
denosition or subpoenaing of them i1s allowed. Thls exerts a chilling
effect on them. I have heard this said by such persons.

However, both such experts (in a lim!ted pool of experts working
for a tyve of varty shunned by most in their field) and nonexverts
who are not exvected to be called as witnesses are nrotected from
having either their i1dentities or anything else disclosed in connection
with them, provided that the facts of a case are avallable to the
other party (e.g. Applicants) along with other exverts. fger, sunrsa,
and the rules and cases cited above.

Tnis 1s clearly the case here, and Applicants have made no
showing as requ'red by 2.740(b) that they can't get the info or
expertlise by other means. The information underlying my contentions
1e belng discbsed (a lot of it comes from Apvlicants and ¥RC), and
the 1dea that Anplicants have to have access to exverts (if anv) I
have consulted in res-onding to their interrogatories, or else thev

can't obtaln information and expertise on the subject of my contentilons,
is laugheble, If in fact Applicants have no expertise on anvy of my
contentions avallable, they ought to concede it.

The above summarizes my objection to General Interrogatory 2(a)
for every case, every person, every contention, to which it may
aoply, if any. These arguments and cases also anply to mv objection

to General Interrogatory 2(b), given below, and are incormorated
therein by reference as ‘f fully set out in that objection.
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2(b). Otjection, ‘ncorvorating the above objection's facts and

cases, to all such revelation of who provided information used in
resnonse to interrogatories, uvon which I relied 4n making such answers,

The information uvon which I rely is being revealed in resvonses

to snecifie interrogatories. However, to identifv the source of such
information when provided by nonwitnesses, exnmert or not, i1s ohjected
to because it would reveal the identity of the provider, against the
orotection of Federal Pule 26(b)(L) (Federal Rules of FEvidence govern
NRC prpceedings) and the arguments cited above.

I further object because this interrogatory mey be interﬂ%ted to
encompass revelation of materials or !nformation prepared in
anticipation of the hearing Iin this case, without showing by
Aoplicants that they have a substantial need of such information
and cannot obtain it bv other means.

I believe that the 1dentity of nonwitness nonexoerts 1/§:5e
consulted is absolutely privileged, and the identity of nonwttness
e-perts I may have consulted is privileged under the above rules
and because of the chllling effect identification of such vnerson(s)
(1f eny) sma by connecting them with any information thev mav have
nrovided, wlll have on avalla®ility of ‘nformation and exnertise
to me In vressing mr case. T would enter both this and the sbove
objection even 1f the answer to 2(a) and 2(b) of Anplicents'
general Iinterrogatories were "none", because of the chilling effect
it would have on obtaining advice, information and exrertise for my
case later. I have snoken with exnerts and nonexverts who are
absclutely imwllling to be identified in connection with this case
or Iintervenors Iin any nuclear licensing oroceeding, due to fear of
losing Jjobs (etc), which i1s that very chilling effect. However, the
individuals I have identified in the last sentence did not nrovi?e

anything used in any contention, except for persons whose names
do not xnow and could not identify.
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1 sikould not be required to provide.the identitr of anv exmert
known f? me who is not ex ected or intended to be a witness, without
the showing of compelling need and nc alternative war to get info
on the . " subject of a svecific contention, which Avplicants
have not made. And even 1f they were to claim such & showing,
the chilling effect of !dentification of exverts, which has been
shown with resnect to one of my exnmerts already !n th!s proceeding

(Hawkeye ), should be weighed against tht+ consideratinon,

’

JLE). +ate the name, address, title, employer and
educational and professional gqualifications of each person you
intend to call as an expert witness or a witness relating to
any contention which is the subject of this set of interroga-
tories. |

(b). 1ldentify the contention(s) regarding which each
such person is expected to testify.
{¢). tate the subject matter to which each such person

is expected to testify.

/.g wy admfied o deferea Q,J"N“‘w
-

3(a) I have not yet retained experts/except in Securitw, whewe

the L security Intervenors' exverts and qualifications will be
identified on March 18th to the extent not nreviouslvw shown, ver
the Board's schedule set 2-24-83, to all parties.

3(b) There are no/%%ztg%%y contentions yet. When I have any
experts, I will provide such 1n.fo1~mtion,‘F°v’ admiffed Oontewnops

3(c) See above answers to3 (a) and 3(b)
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4(a)., Identify all documents in your possessicn, custedy

all relevant page citations, pertaining

—_—

or Control, including

upon which you relied 1in

+o the subiect matter of, and _
+he subject

i ien which 1is
formulating allegations 1in each contenticn

of this set ¢f interrogatories.

: i +o which each such
(p). Identify +he contention(s) to Wa

documenz relates.
' ntention
{c) State the specific allegation 1in each ¢©

which you centend each document Supperts.

RESOONSE:
L(a) This information will be revealed in resovonses for each

contention, to the extent such information is in my possession

custody or control and has not been revealed in the contention as

filed or amended earlier, except: I have a folder fullx of handwritten
notes I used in orevaring contentions. Since I have moved right

after first filing the contentions, I am not sure all such notes

I possess are in thet folder, but I object that all such are orlivileged,
as are any notes I may have made in the mergin or otherwlse on documents
I may have used or did use in orevaring contentions, since all these
documents reflect or include my "mental irmmressions, conclusions,
opinions or legel theories of (&) representative of a nerty concerning
the proceeding" (namely, me, reoresenting =rself), which the 3Board

1s required to protect under 10 CFR 2.7L0(b). Rather than identify
each such note or writing fully (I'll be glad to if asked), since

they are miscellaneous, I simply ask the Board to provide a protectlive
order covering all such notes and writings, tave recordings, etc.

which are work product I used in orevaring contentions. All facts
underlying the contentions have been and will be disclosed.
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5(a). Identify all documents in your possession, custody

or control, including all relevant page citations, upen which

ory herein.

yeu relied in answering each interrogat
(b). Identify the specific interrogatory response(s) to
wrich each such document relates.

RESPUNSE: The documents in my possession, custodT or control
upon which I rely in answering each interrogatory will be identified
{tncluding page or chapter or section citations) in response to each
svecific interrogatory response to which each document relates,

directly or by reference (e.g. "The documents referenced re XX(c)

above are also used in this answer, except for CP{L's salarr renort"),

6(a). Identify any other source of information, not
previcusly identified in response to Interrogatory 2 or 9,
which was used in answering the interrogatories set forth

herein.

(b). 1Identify the specific interrogatory respense(s) to

which each such source of information relates.
PRSPONSE: with respect to information requested unier generel

interrogatory 2, or any additlonal information that would identify

s nonwitness consulted or vroviding Iinformation to answer interrogatorie s
the objections to 2(a) and 2(b) as steted above apply

and are incorporated heres by reference &s 1f fully set out.

with respect to other information, I will identify the source

in the svecific response(s) in which it was used,
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7(a). Identify all documents which you intend to cffer as

exhibits during this proceeding to support the contentions

which are the subject of this set of interrogatories or which

you intend to use during cross-examination of witnesses

presented by Applicants and/or the NRC Staff on each contention

which is the subject of this set of interrcogatcries.

(b). 1Ildentify the contention(s) to which each document
relatef and the particular page citations applicable to each

contention.

RESPONSE: I have not yet formed intent to offer any varticular
documents as exhiblts or cross-examination exhibits or basis of
cross-examination in this oroceeding. It is safe to assume tha*
documents referred to in the original, amended and accented conte ntion s
I have made herein, or that was incorovoreted by reference into & con-
tention suverseded or ruled redundant to an admitted Eddleman contention,
maey be offered as exhibits or used in cross-examinetilon. Anplicents
already possess this information. In addition, 1t s safe to assume
that Informaticn obtained by me upon discovery could be used to cross-
examine witnesses, or could be made exhibits., I will only tell Applicants
my cross documents for tkhelr witnesses, not for Staff's or other parties!,

When I plan exhibits and cross-examinetlon, I will then ‘nform
Aoplicants of this information as. soon as practicable, “ncludirg
wnich contentlon and which vages of a document. In so doing T w!ll
object to revealing any vart of any such document which would identify
or tend to identlify a nonvitness nonexvert, or a nonwitness exnert
with respvect to whom Applicants have not shown a commelling need to
identify because they cannot get information or expertise on the

subject involved elsewhere,

In stating the above, I note that if I see something tg‘gss’on
cross, ard 4 a b 34 111 bha infermed, 1t 1t maw
e.g..’boranOEE%*elfgeugg atﬂaég?}égffcgn:slhav: JS;? used, r
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RESPONSES TO OTHER INTFRROGATORIES IN THIS SET (FIRST)

Eddleman 9 and 1ll: Resporse time is suspended until after the close

of the environmental hearings. I think 19 days thereafter is armropriate.

22A-1. ER Table 8.2.1-]1 sets forth components in the

fuel cycle coste for the Harris Plant. The four components are

as follows:

(1) Enriched uranium ceosts (which, in turn, includes
3 uranium costs, conversion costs and enrichment
costs);
(2) Fabrication costs;
(3) Spent fuel storage and disposal costs; and

(4) Carrying charges.

Do you centend that there are other components of the Harris

fuel costs which are not included in ER flblc 8.2.1-1? 1f so,

state what cother components you believe should be included, the

cost associated with each, and explain in detail the basis for

your belief. .

gEePAVaR 22.A-1: VYes, (1) ™rans-ortation o the uranrium,
U?b, and fabricated fuel are not steted in this tadble, I heave
not comnuted these costs. (2) Transportation of spent fuel to
either an AFR site or another reactor site 1s not included !n these

costs,

(3) cerrving c.sts of nuclear fuel, at the Comreny's fixed charge
rate, which costs are passed on to retepayers under, e.g., the NC
Utilitles Commission's rulings in the last 3 CP&L generz) rate cases,
do not appear to have been Included on any reallstic besle, The
Company's fixed charge rate is around 20% (e.g. Docket E-2 sub L1b)

and may be computed as follows: Using the capital structure (£ common
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equity, % oreferred stock, ¥ debt, and 'the embedded costs of debt

and oreferred stock allowed in a general rate case, along with

the allowed rate of return on common equity, multinly each com-onent
of the canital structure by its allowed rate of return. Then multiply
the deht comwonent so obtalned by a tax factor of 1,06383 (NC Gross
Recelpte Tax), and =ultivly the equity and nreferred components so
obtalned dy the composite federal-state tax factor of 2,0958, Summ
the components so obtalned with tax factors, and vou have the fixed
charge’rato. I thought I had a cony of the E-2 sub LLL Order, but

if so I cannot lecate 1t: Applicants possess this document, however,
I bYelleve 1t includes net nuclear fuel (NC retafl, ,611L of total)

of 2,447,000, (I think gross nuclear fuel, including that burned,
raey be more emvronriate for costing purroses), Tsing the T-2 sud Ll

canital structure, we derive the fixed charge rate as:

Debt  .L9S x 9,97% x 1.06383 = 5,25
®referred ,125 x 8,96% x 2,0958 = 2,3
Feulty .35 x 1L,5¢ x 2,0958 = 11,55 sum of right col 19.1L%

Q . * / 1
Avolying 19,14% to (’Qg§9b2m"igéiggrﬁ69}1h) gives %13 million,
§p§556 this over CP&L's 1681 nuclear geresration (

" — p)8ives 1.5 mills, with L mill fuel.
"?fl}%ggc’"gﬁciggr'?dglp?gmt%é ?ﬁ%Clz to cost more than L m*lls,
(L) In meking this resvonse I am not saving thet the costs listed for

the L. areas !{dentified in ER Amdt 5, Table 8,2,1-1, are accurate;
nor do I endorse the use of Apvlicants' cavacity factor estimates

in coemnuting these costs ‘n mills/¥vh, varticularly for carrving charges,

(3A) {o continue the exnlanation, if future nuclear fuel costs
more then the L mills or so CP&L hed in 1981 (see FFRC Form 1 for
the nlants, Bdunswick and Robinson, p., 403-C and L03-A respectively)
Suen tne cost of nuclecr ruel in progress will elso be proport!onately
higher, as will the carrving charges on it, even !f CPAL's allowed

profit does not ‘ncrease, CPAL projects 1L.5 mills levellized for

fuel 1abrication and uranium (w/conversion, eneichkment), which on Wwh
the same pronortions gives carrving charges of .35 x 1L.5 or 5 mills/kWh.
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22A-2(a). ER Table 8.2.1-1 sets forth the estimated
lifetime levelized costs in mill per kilowatt hour for each
component of the fuel cycle cost. State in detail which costs,
as set forth in Table ER 8.2.1-1, you contend are errorsously
Low.

(b). For each cost identified in response to (b) a7
above, state what you believe the estimated cost should be and
explain in detail the basis for your ailcgntion that the
methodology utilized by Applicants for determining the cost of
enriched uranium is flawed.

RESPONSE: Assuming part (b) above refers to nart (a), Aprlicants

do not aopear to have set forth theilr néthodology in sufficient detail

in the ER to determine its flaws in their entirety. I will pursue

discovery of Applicants to get more information on their methodology.
A-2(a): There may be other errors biasing Table £,2.1-1 low

(see above) (see also res-onse to 27-A-l, ebove, re carrving charges),

but I can now state that almost every cost in Teble 8.2.1-1 is

erroneously low. I will conduct discovery of CP&L to find the rates

on which the Table 8,2.1-1 numbers are levelized, and the underlving data
With respect to nuclear fuel coste, I am sunvlying Applicents

with a cony of Table 2 from the CP&L Public Staff deta recurest in

NCUC Docket E-100 sub LO (1981). The costs for conversior, enrichment,

fabrication (excluding Harris initial core, which I bel'eve !s higher),

and spent fuel disnosel I continue to rely uron. The yellowceke numbere

may well be too high after 1987 (left column); note, however, that

even recent nrices of $17-25/1b U30b (obtained from rete ceses)

are above the 11,08 used for 1985, 86 and 87. These numbers cover

the veriod 1985-2004. Ther cover everything in Teble 8.2.1-2

B e
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under» Fuel Cycle costs, excent carrving charges, which I treat
under 22A-1(d) above.

The nuclear liabll!ty insurance costs are also low,
CP&L resvor..e 18(a) and (b) to Kudzu Alllance discovery !n NCUC
Docket no., 2-100 sub 4O (1981) gives the out of pocket liebility
fnsurance nremiuzms. These amount to neerly 8 1 mill‘on per vear
‘n 1981, for 3 reactors (8$300,000+/resctor-vear).

However, as noted below under (b), the cost of risk assoclated
with the non-nurchaszed share of the ®rice Anderson Insurarce shoulld
also be ‘ncluded, wh'ch would cquagruple those figures, ralsing
the level to about 0,3 mills ner kWh curventlv, Insurarce coste
may also escalate by 1985 (they had, see 18(a) of CPXL resronse chove),
and will escalate more 1f there 1s another serious nuclear accident,

I belleyexk the OkM costs are low also, CP4L's estimate has
not been set forth Iir sufficient detall to svecify in what ways it
1s low, particularly sirce the ‘rterest rate (d!scount rate) on which
these figures were levelized, is not krown.

The decommissioning costs are likewise likely low, s’rce decom-
mlaetrring of & un't the siza of Har~ia 1 or 2 hes not been done vet,
ard the costs of cleanup and waste disvosal may rise, narticularly
if DOE or other authority (e.g. EPA, NRC) insists on immediate
dismentlement., Note that EP Table 5,8.2-1 gives these costs
‘n constant 1978 dollars., GOonstant 1986 dollars would be more
ansropriate for comparison, The 25% contingency included 1s low,
lue to higher waste disposal costs and need for esdditicnal orotection
of radlation-exposed personnel in dismantlement of a Harris unit.
Irmediate dismantlement in Table £.8.2-1 is shown with the le 5%¢%'$
cost, though for scme reascn that cost isn't added u,DA The aﬁsunvt'ons,

Including (d) and (e) of that table are overont’mistic and subject
to large errors. It 1s totally unclear that entombed rediocattive material
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can be released unrestrictedly within.l00 vears. Many isotopes
in the enbombed reactor, e.g. Cs-137, Ni1-59, ¥Nb-94 have half lives
long e;ougn to rose a major risk long bevénd 100 years., So do I1-129,
Sr-90, etc.
To return to C&M brierly,'lbpliéaits have not assessed the immacé
of stricter standards for radlation exnosure on C&M costs, Tt is well
vrewn that nuclear &M costs are higher because of the need to reduce
radlatlor exnosure, and the Industry has clali<ed that stricter standards
for rfdlat' n exnosure would greatly !ncrease costs (though I am rot
abls right row to lay hands on documents savirg thrat),.
On Carrring costs, the Public Staff 1379 revort (oo 204-20F5)
which CP&L nossesses, says that the cerrving charge for nuclear fuel
vas taken at 20% by them, This ggrees with mv statement sbove thet the
*!xed charge rate for CP&L snould be used ( it 1s about 20%)
Using the conversion as stated on p. 204 and Table III.B, 12 of that
re~ort (also on ».204, NCUC Docket Wo. E-100 sub 35, 1979), we have
“he following equivalencles: 325/1b U3°8 1s 1,60 to 1,99 mills /k%h;
Corversion at $5/kg U ($2.27/1b) 1s 0,12-0.1L mills. Enrichment at
380/kg SWU %s 1,02-1,53 mills., Fabrication et $110/kg U is 0,41 -0.5
. Ssorage, at $6/kg HM (Eeevy Metal) (not included !n eub LO
est!retes -- 1t should be. 36 1s a 1978 orice, 1986 price will be higher)
0.22-0,27 m111s/kWh; Disposal at $220/kg HM 1s 0.82-0.99 mills/kWwh.
Now, 1f we use for exarmle the 1990 and 2000x values in Tadle 2
CP&L ?S data requestm, NCUC Docket F-100 sub LO, we get (assuming %$25/1b
2305 ‘n each of those years) 1,6 to 1,9 mills for ve'lowcake;
) 0.36=0.42 n11ls (13904 to 0.%-1,05 mills (2000) for conversion;
Enrichment (1990) 1s 3.7 to 5.71 mills; (2000) 7.15 to 10.72 mills;
Fabricatlion (1990) 1.72 to 2.1 mills ; (2000) 5.13 to 6.25 mills;
Storage (assuming s%/yr inflation from 1978) (1990) o.LB-0.48 mills;
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(2000) 0,66<-0,81 mills; Disvosal (1990) (using KgU figure for KgiM)
1.91 te 1,24 mills; (2000) 1.81 to 2,2 mills (these last lock low,
out 1t Is the reasonazbleness of the tctal that is critical here),

How, & rate levelized 1986 - 2011 will come out between the 1950
and 2000 values, nrobably closer tc the 2000 numbers. Those 2000
rumbers sum out &t 17.25 to 21.93 mills /kWh per the zbove referenced data.
«wae carrying charges at 207 of thls (per S '79 methodology) ené vou get

20,7 te 26,31 m'1ls 'n *he vear 2000, I have not en~uted a comnleta
levelizat!on on the data, but you get the 1dea: Avonlicants underest’mate.
‘ Juclear 1iabllity ‘nsurence: $120 million/vlant costs CP&L about

2300,00n/w» frem neivete insurers (Kudzu data recuest E-100 sub LO items
& and b); The full 3560 million should be comnuted at the same ccst
rate to figure what the ultimate cost of this ‘nsurance is, 1.e. the
cost of nroviding the 3560 mfllion (or mrre) of nuclear 1lability
‘nsurance for each Harris unit unde» the ®rice-iAnderson act. Taking
the ‘nsurance at 9J)6 x 10S dollars in 1981 (ver 18 b of data recuest),
and using C®&L actual nuclear production in 1981 of ebout 9 x 10% kwh,
we gét 0,102 mill/kWh for actual production for the first 2120 =*'l4on
of insurance. Conservatively, this should be multiplied by L to
refmlect the real!stic cost of the ertire 3560 million of {rsurance
(1x120 1s LBO, less than 560, so this %= ccneervative), That givés
over L mills/kWh In 19818. I think some escalation of nuclear insurance
i{s also eprorooriate, and 1f there is erother nuclear accldent for which
’rice-Anderson s invoked, prices for such insurznce w!ll rise farther,
The multinlication of *naurence coverzge costs up tc what ‘nesurance
would cost for the whole $560 =milllon 1imit (which cannot be obtained
from private ‘nsurers for nuclesr 11abllity) s a proxy for the real’stic
cost to soclety of that insurance, Indeed, the fact thet rrivate
insurers will not risk ever 3560 milllon of their own money on

nuclear safety !ndicates that the !‘nsurers, as a group, 8o not believe

Applicants' and NRC's assurances of nuclear safety. If serious nuclear
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accidents really hafl billion-to-one odde against them, the value
of the risk of $560 million/yr of insurence for each reactor would
be 56 cents per reactor, Yet the insurence companies charge CP&L
aoproximately 500,000 times that amount, for only $120 milllon of
nuclear liability !‘nsurance per reactor, That is & 2-m’llion-tn-ore
offset (5€0000 times the cost for 1/4 the insurance or less).

Thet's pretty good evidence CP&L underestimates nuclear lisbil!ty coets,

(e) X/a
22A:3: (a) Yes. I alaso do not agree thet Arrlicents enalysis
1s "based on established indices" since the FR does not
f1dent!fy any such index or indices. I will pursue discoverr on this
matter., (b) First, if the indices are wrong, or do not oroject
accuratelr (or have not, if used for varojection in the past), the
results will be wrong. I need discovery of Aonlicants to enswer this
poirt in detall.
Seccnd, the Harris initial core comes from CP&L's low-cost

uranium contracts, which I understand from the F<100 sub L0 dats
recuest referred to under 22-A-1 and -2 above, !s sbout $11/1b vellowcale,
The merket price is now higher. Thus, CP&L's estirates aopear to
escelate from ar unrealistically low cost, by thelr own statement.
This sunply contract appears to run out in 1986 or 87, devending
orn whether CP&L's disctosure to Rudzu Allience (E-100 sub L0,
16%1, copr supplted to Applicants and all perties with WaE 2-18-83
Resnorse re Eddleman 15) or the CP&L PS dilscmlusure referenced above,
i1s belleved. On either basis, this is very early !n Harris' oneresting
1ife of 25 vears stapting in 1986, as projected now by Applicants.

The fabricat’on costes set forth In the CP&L °S data recuest are

rmuch higher, andshould be used lnstead of Applicents' cost estirates,

(¢) N/a
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22A-4 (a) Yes. (o) In addition to the higher estimates cf waste
1sposal costs, e.g. that by DOE $1977) cited by Komanoff in
ower Preopaganda (Eddleman Exhibit N-1 or N-2 or N-3 in E-100 sub 4O,
wiich Applicantspossess ) 1.3 mills in 1978 dollars, the ma‘n reason
I think this esti-ate !s low is that what 1t describes hasn't been
done yet, If Congress has been ungm successful in freez'ng rrices
(1372, e.g.) and in regulating tue price of gascline (pre-1581)
there 1s no reason to belleve Congress can legislate what it will
really, cost to disoose of nuclear waste any more than to suovose that
Congress cen mcdify the law of gravity. Cost-recovery recuirements
for uranium enrichment have led to great increases in the cost/kgSWU
(cost to enrich one kilogram of Uranium to ligh!-water reactor grade),
There 1s no reason to think that nuclear wasée disnosal will be other-
wise, 1 continue to review documents on this, but cite hLere
the DEIS for 4O CFR 191 at p.L states that"The disvosal standards
(subpart 2) must deal with a yet unvoroven technologv end with the need
to extend rublic health orotectirn far into the future" (December 1982),
Reagan's EZPA 1s not exactly s hotbed of concern to orotect the
er.vironment, yet it states that the technology of nuclear waste
dilsvecsel 1s as yet unoroven., Now how can anyone tell the cost of
sometnling that's nct even oroven? I alsc rely on the statements
and references In original ccntention 22-A here, as in all my
answers to interrogatories, which simply add to the basis steted
n my original contentlons, (¢) N/A

22-A-5(a) Yes, I don't sckrowledge the indices are established,

end DRI hes a horrible record of forecast inaccuracy (see testimony
of Dr. E.R. Welntraub, >rof, Fconomics, Duke Uriversity, E-100 sub LO
before NCUC, 1981, which Avplicants vossess. (b) See resnonse to 22-A-1

(b) and 22-A-2(b) 2 bove, and (a) nreceding. (c) N/A.
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RESPONSE TC INTERROGATORI™S ON 22B:
Iﬁfovnulatins this contentionx,

Answer to generel interrogatories:‘«I relled sclelv on the FR
and cormon sense, which Iindicates that CP&L s!mmly conied the same
number for 2sayroll at 2 nlants as they had had for L plents into
the "analysis".Thims 1s obviously sloooy, !f not incommetent, figuring.
I have no other Iinformatlon concern!ng payrocll excent CP&L's changes
tc the TR, which Avvplicants possess, It will recuire discovert of
Avplicants to find additéonal Informat’on.

223-1. The questlion Includes a statement of vrobable misleading
intent, namely that these salaries are based on Arplicants' estimates
of all comwany versonnel, both onsite eand offs'te, and contract labor
required for overation of the Harris pvlant ... but it doesn't say
KAEN that estirmate was made, or whether 1t was for L unite or not.

I belleve CP&L simnly adornted the same number for 2 units as for 4
units, Otherwise the use of the 1dentical number !s ar unbelievable
coincldence.

Additional errors are likely; I am conduct?!ng discovervy ASAP
end will file requests to admit such.

22-3-2 (a) No, and T am corducting discovery on this voint.
(b) not applicable (c) discovery of Avplicants i1s reguired to see
1f this results in an underestimate, overest’mate, or what. I need
more Information to answer to what extent additionel NRC requirements
have 11pacted staffing needs and costs for Harris, Avovplicents
anvear to not have made any new estimate, and &an ocutdated estimate
!s very likely inadequate and lneccurate due to chang’rg requirements
end changing rates of inflatiorn, wage ’‘ncreases, sslery !ncreases,

end changed benefits to emloyees.
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RESPONSE to Eadlemnn Ll interrogatories
GENERAL 1(a) George Maxwell, Senior Resident Insvector for NRC,
Shearon Harrls Nuclear Power Plant, Avex NC, 362-0601; and others uhosé
(b) the facts identifled in xhis renorts thereon, which CP&L has,
tdentification I am filing discovery of A-nlicants to obteln, fmi(c)
Eddleman contention L1, the"CK"tagging of defective nive henger welds,
and fa‘lures of A-pl’cants CA/QC orogram in this regerd., Pleate rote
thet I can't locate the I&E revnorts this contention was based on, and
may have lost them in the orocess of mcving. They are on file with N®C
and C%&L gets conles. However, CP%L's own revnort of 6-11-81 which
Aonlicants nrovide, hes nlenty of evidence of their QA faillures, P,L,
1tem LL in the to~ half of the page (ancther L is ‘n the bottom half)
renorts 95% defects in L0O pipe hengers reinsvected. Yet, all these
Ixkx nive hangers had been nassed by CP&L vreviously,
Exnibit no. 2 thnereof stows 617 of 1786 hanger drawings re-reviewed
nad nroblens : unclear symbols, missing symbels and incorrect
symbols., Some of the 617 nroblem renorts covered more thrhen cne drawing.
Clearly, the defect rate on the drawings is above 3L%, vet CP&LL had
not caught these problems nreviously.
Peinsvection (ditto source) yields worse results: of the .1786
tpive hangers issued for CA Insvectior, 701 were not Installed.
0f the other 1085, £98, n;:§5% were rejected, for a total of 15
reasons (a through o) which are a virtual dictionery of weld defects,
Item § of Exhibit 2 thereof savs that unstarmed welds were acceoted
based on CP&L's lack of a requirement to stamvp such welds and their
"corfiden(ce) of our welder qualification program's ability to
orovide us with qalified nipe henger welders" even though 95% of

the welis in a samnle of U400 were rejected, and over 5% of a larger

grouv reinsvected were rejected for a Liuge number of types of errors.

This assertion of confidence is baloney, &s the above fallures on
reinsnection show.
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General Interrogatory 3: I'll call Maxwell if Staf’ doesn't, I don't
know hls qalifications, but he's evidently better at catching defective
welds than CP&L !s. Subject matter: CP&L's records and QA/QC faflures
with regard to vipe hanger welds; CP&L's correcticrs or fixes therenf;
CP%L's attitudes and responses to his findings.

f-1l-¥1
¢ I relled nrincinally unon Arplilcants' own rerort, though

Gl
there 1s other informatifon upon this. Aoplicents sent me & cony
~nf *hat renort, so I don't need %o five vou one,

GI 6: none now; GI 7 none now; GI 2 and L objectlons as stated under
General interrogatories.

Ll1-1(a) Yesfb)First, Apvlicents fa'led to discover the problem.

the N3C fouhd 1t. Applicants have rot taken all effective corrective
action reasonably required, nor have ther shown that the!r corrective
action is effective; there ere defects in their corrective action
berond the one stated above 'n x response to a general interrogatory.

Fixhidlt L to the 6-11-31 rerort shows that of 85 duct hengers
insvected, 100% were defective, 51 re jected, 2 with engiheering nroblems,
and 2 which were tacked (I oresume this means tack welded to hold
them »nroverly). Of the 81 rejected, sbout half were 6K'd w!thout clear
basis according to the information CP&L sumvlies.

Ixhibit § stows ¢
1 (
(

narces ‘nenectead, 28%

;t of 298 Falectrical cable *trev and conduit
/)
9%%) hed nroblems, 268 being rejected and

A

oD
<

13 with englineering vro“lems. Only 17 out of 298 wewe (K.

The resolut!on of the engineering mroblems 13 rot detalled,
mowever, 239 of these were reaccented after e'trer a nermenent waiver
(PW) which means they weren't fixed, or weren't fixed right in rework,
but were st!ll oMd , or by a Fileld Change R_cuest (FCR) which basically

apvears to He changing the requirements to fit what's there or a partial

fix. Only 19 were reworked in the fleld and eccepted by rework,
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These rework, permanent waiver and fleld change recuests are not

specified in enough detall to see if they were adecuate, ¥NRC has
not 100% reinsvected thenm, éccording to thelr rerort attached to
vour 6-11-81 revort, so there 1s no essurance CP&L did things rignt
here, I will shortly file discoverr on these matters,

It should be ncted that the main focus of this contentlon 1is
that CP&L, by bungling the inspection of vipe hanger design, weld
specifications, welding and installation so badly, shows a deficient
CA/QC progran. In the words of NPC's counsel, if they're not
competent to design end bulld a plant properly, they're not competent

to run it.

CP&L itself, to return to deficlenciles in their resmonse, states (p.2
of 6-11 report Rev, 1) that the »roblem was three-fold:"design drawing(s)
witk incorrect or unclear weld detalls were orovided bv the vender, and

passing through all checking stages, were 1ssued to the fle’d unco~rected.

(my ermhasis) (neither Applicents nor thelr contractors or subcontractors
caught these design/svecification errors, evern though threvy anvear to

Lave affected 30 to S0 to even 95% of welds in various nipe hangers),
Page 2 ccntinues "Fleld perscnnelfalled to weld the nine hangers in
sccordance with the desizn draw'rgs and/or mzde welds when “deta’ls

were missinrg or unclear." Why didn't they weld correctly? uwhv,

if trhe draw!irgs were missing or unclear in detalls, didn't thev ask

for clarified or corrected draw!inge? Anvarently, this is still a orodlem

L

for 3 of 37 drawings since l-1-8l still head rroblems after getting
a csecond level of review by Ber;en-Pattersgz:Z)who knows how many other
bad drawings are still getting by 3-P, Ebesco and CP&L?

The fallure rate for welds on nine hangers in one samle

after CP&L's welding schicol was taken by the welders, is shown on

Exhibit 1 of the 6-11 letter to be 12.7%.



L1-1(5) continued il - e
Pege L of CP&L's 6-11-81 letter to NRC shows at the bottom,
item 4, that imoroper weld locaticns a;d lengths, #mprover hanger
fip-un, welds over holes and gaps, and other vproblems were
"élsvositioned" by vermarent walvers or fleld change requests,
Yet, it 18 not clear if any of these orcblems were fixed, As I
understand such ergineering evaluations, thelir nurpose 1= to arvrove
devieting materiale and werk if at all poss’ble; nc exzlanaticn of
the criteria for such, espegclally flelds over holes and gans,
:fpéogpr weld locatlons, and i~zroper hLanger fit-un, 2re given,
Winile the FCRs and PWe ere listed, CP&L's letter and its attachments
sive no indicaticr of the adequacy of the PWs and FCRs. (c) N/A
Ll-2(a) Yes. (b) That i1t has been is shown by Txhibit 1 to
Crél'e 6-11-f1 letter to ITRC wnich wes sernt with Aonlicants!
interrogatories. It shows a 12.7% fellure rate. I &am nursulng
éiscovery corcerning other defects and deficlencles in the results
of this training. (c¢) L/A.
L1-3(a) Yes. (BSee res~orse to L1-1(b) ebove. ~ a= also
rursuirg discovery further on this matter. (c) VA
Ll-L(a) Yes, b7 vermanent wa'vers (PW) or bv Fleld Correct’on
“ecuests (PBRs) or other means,(b) see res-ornce *c L1.1(b) ebove;
(¢) N/A. ‘lote I am =»ursuing discovery on this also.
41-5 (a) Yes. (b) see resnonses to kX L1-1(b) and L1-2(b) above;
slsc need to pursue discovery of '®C staff cn this. I further
at Harris
jefectsphave been found since mi13-1981, but T have not located those

recortes if I Lave con'es of them, (e¢) N/A
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Undate re Llel (b) and L1-2(b): I alse hnave the fcllowing documents
re pipe hanger defects at nlants Daniel (CP&L's prime contractor

for Harris) 1s bullding: 12-27-82 article from 2t Louls Globe-
Dembcrat by Allen levy entitled Pive Surport Problems Hold Ur
Muclear 2lant re Callaway (contributing to 10 month delay and

8750 mill’cn cost “‘nerease, sccording to a vice nresident of

Unfon Electric Co, probably Don Schnell, VP/nuclear of UF,

This article states that the Woflf Creek vlant in Kansas 1is

"an identical nuclear vlant under construction in Kansas (that) !s
having »roblems with its pive hangers. Both nlantﬁ are being dullt ,..
using the same ;enera}w§§¥tractor, Daneil Internaticral Corp."

and cont’nues that at"Xaf: Creek, the breaces that hold the rives
susper.ded from the ce'ling were not rut up correctly or comrnletely

the first time around, *sa'd Tom Tavlor, svckesman for the

Kensas Corporation Commissfon.”
One from Kansas City Times 4/23/82 by Mitcheli Benson, Energy/

Invirommental writer, entitled "parts mede from scrav for vlant:
rnarger cculd have posed risk at Wolf Creek" stating that en NRC

"made from scrap materials

Investigatiznn uncovered 10 hengers for vipes
gt the constructlon site and rot with avprcved steel" z2nd that iO
of these parts were "czlled courterfeit in an agency (NRC) revnort
and were discovered before they were ‘nstalleé,” W.C., Seildle of N®C
‘n Arlington Texaes 1s cuoted as saying (though 9 of the hangers

were rot safety related) "Durirg this investigstlon, i1t was found
thét certain of vour mhthttt ectivities were not conducted in full
cornlience with YRC requirements. This viclat!on was documented ...
no further resronse to t:-1s notice of violation 1s recessary." and

states further that a smokesman for the utility seid Danlel Construction

fired a construction fecreman lest April (19861?).

A fxxmix further article K. City times L-20-82 Forged Paperwork
Corfirmed at Wolf Creek. I am suonlying covles of all these to Ap»nlicants
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Eddleman LS - Water zammer

RESPONSES to General Interrogatoriei%a)l consulted no one in
formulating this contention. 1b and lc NZA. 2. Object’on. See
general Interrogetories above before svecific answers ton cuestions
on each ‘nterrogatory. 3. None so far. E’ I relied on YURFG 0606,
volume L, task A-1, and the FSAR., (b) Zddleman LS (c¢) 'T®rG-0582;
2GG=CAAP-F1233 July 1980; PE-F 79009 and 79-013; RF-A-78-229;
"E-A-TB=261 (21l from EG&G Inc and used es WRC task L.L rerorts
on W.fer Harmer); RE-A-70-0LL State of the Art Literature Peview
of Water Hammer, CAAP-TR-042; NUREG/CR 1606; CAAP TR-053 Rev 1,
July 1980, I have not been abdle to locate Infermetion es to which
parts of these studles I relied on, since I moved after making
the contentlons and have not found the original backuv info for
Zddlemen LS. However. ®FG/CR 2781 of July 1982 1s one of the CR
renorts I antiicipatec w belng prepared by N2CY 4in Tddleman L5.
NURSG/CR 2059 13 one comsieted in May 1982 which was also anticinated.
I belleve Applicants haven't srown comrliesnce with or abllity to
avoldm the conditions in any of these renorts, as evidenced by
their one-paregreoh cavalier resmonse to Staff questioen LL40,L9:
annlicants merely assert that the ECCS systems wlll be full;
ti.evr do not address the steam generators at all (Task Li.3 revort,
YTREG/CR 1606, 9/80); they do not reference any enalvsis of votential
water harmer events, what lirnes or sectilons of lines or other

slaces (e.g. steam generators) such water ha-mer events cen occur In;

*hey do not refer to ccllarsed steam vo!ds at all, or the formaticn

(a]

£ slugs which can become water harmers on system restart efter an
outage; they give no direct method to assure that any systems,
& . 3

waedher nipes, non-ovressurized systems !nterfacing the ECCS, or
’ : I~

otner systems, remain full of water; they assume operators will see
all leaks; they assume onerators wiil ¥now which leaks could lead
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to water hammers though they orovide no checkl!st of such syvstems,
or means to sevarste leaks from such systems from other lesks so
that operators will Jmow exectly which leaks could relate to nossible_
water hammers, theﬁ vrovide no indication of how the operator,
looking at the outside of & ren-leaking nipe, w'll know if it centains
steam, collansed steam volds, a water slug, or anvthing else; they
42 not ex~la’n row testing will check for =»osgidle weter hammers,
of how it could nrevent weter harmmers from conditions occurring between
tests; they do not explain in any way Lhow the rlant leak reduction
insne;tion orogram will seek to detect water hammer events or
conditions that can lead to them; thev do not exvlainr how sump
level alarms relaste to water hermer, or what alarms or whet
water levels in whaet tanke would be used br plant orerzators or
nwersonnexl &as an elert to nossidble water hammer cordit’ors.
In sum, the greatest suvport of Eddlemen LS at this noint is the
Aoplicants' own resnonse, which is not at all resnonséve to the
X3C's ahove=-referenced renorts and does not provide a program to
assure that water hermer events cannot occur, and that nrecursors
to such events (e.g. formatilon of volds or slugs, leaks, and
sudden valve cvenings or clos!ngs, e.g. &8 occurred at Duke's
YeGuire plant in December 1981) will not elther damage the orimary
or ECCZS or RHR systems, or damage control systems tied into water
sunnlies affected by the water harmer shock wave,

T willl review these above-referenced documents anew and
resnond to Aoplicants further; and also when I locate the original
Nddleman U4S backun, I will so infcrm Applicants.,

General Interrog S5: See above., CP&L's resvorse to
Staff question LLO0.L9 shows that CP&L has not taken the concerns of
Tddleman 45 into account.

6 Not Applicable; objection to 2 annlies here.
7 Exhibits not onlanned or finalized yet,
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TSPONSE to LS continued:
45-1(a) FSAR 10,L4.7.1 describes Harris feedwater systems;
in the original FSAR, water harmer 1s not addressed !n this sectlon,
Thus, the FSAR dlscussion was obvicusly nadequate then., FSAR
Amendment 2 does rnot change thls sectiorn. Therefore my answer 1s Ves,
10.L.7.1 does not describe any way In which this system 1s aderuate
aza‘nst water harmer, (b) The fact 1s thet the enalysis required ¢o
show gdequacy agalnst water hammer isn't in 10.L.7.1 of the FSAR.
(C) Analysis not comnlete. (d) Not Aoprlicable (NZA)
LE=2 (a) Yes, varticularly the draft NUREG referred to & vage 11
of YUREG-0606, vol L #4, 11-19-82, but since that document has rct
to my knowledgenr
been fssued vet, I cannot make further response on it. Cther documents
st1ll being enalvzed or to be analyzed. (b) see (a) (c) N/A,
kS-B? Yesx. b: See under Genersl Interrogatory L(c) above,
CPiL's resvornse to Staff question LLO.LY is clearly inadequate for
Further analysis may be done on other matters re (b).
the reasons stated there. (c¢) N/A
LS=4. (a) Yes.(bxhe only reference to water harmer in the FSAR
1J.1.9 apvears to ve at nage 10.L.9.6 (origiral FSAR end amen@ment 2
tnereto which adds cne sentence); Fowever, moesible water haﬂne;
‘nitiating events are the sautometic 1solat’on of a ruptured supvly
1‘ne (10.4.9.2.2 at nage 1lC=li¢9¢3, and the vining faflures described
in section 10.L.9.3 at vage 10.L.9-5). Thereis also a nroblem here
in thet, if a steam generator fallure “‘nitlates the reactor/turbine
trin of that latter sectlion, offsite nower is assumed unava’!lable
ner 3ranch Technical Peositfon APCSRE 3-1 (p. 10.4.9=5) and the steanm
from that S.G. might be one of the two Innuts tc the steam Ariver

AFY puming. Low pressure or overpressure on that innut might

also lead to valve closure or formation of steam voids that could
initlate a water hammer.
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The cnly analysis of the alleged adequacy of the AFW system
against water harmmer is on p. 10.&.9-6'33 amended (Amdt x 2) which
states that the svstem is des!gned to remalin full of water., The
nossibllity of steam being nulled Iinto the AFW due to fallure of
condensation, or the vossibi!litr nf a vold due to & line leak,
are not analyzed.

“he th.ird sentence states, the rest of the discharge véping 1is
nressurized %o stean generator nressure, If tnis pressure comes
frOﬂ‘s}ean generators themselves, then an SG failure could lead
to formation of volds (by raising pressure) or collapse of vo’ds
or steam to form a slug or slugs of water (by lowering pressure).

The fourth sentence seys thet vold formetion in the area
of the steam generator auxillary feedwater nozzle is rrevented
by the temmering flow from the feedwater system. Rut the APS is
dlesigned to operate mostly when the feedwater system is NOT working.
This oroblem 1s not analyzed.

The fifth sentence states that the AFS w!ll be mon!tored for
water hammer during inftlal testing per FSAR section 3.9.2.1; howefer,
that section both in the original FSAR and in amendment 2, does not
address water harmer and does not mention the APS directly, It See*s
to be more about vibrations, &and the snumbber !nsvectfon, etc make
no reference to water hammer events. At page 8x 3.9.2.2 there !s
& refererice to observirg vniving etc durirg transients for excessive
motlon, based on the Jjudgment of the testers. All this arvears to
say ls that 1f a water hammer occurms !n testing, maybe they'll notice
it; out water hammer 1s not directly mentloned here at all,

The sixth and final sentence (all & take un 12 lines on FSAR
vage 10,L.96 in total) -e water nammer says thiat the main steam suvoly

to the AF nump turbine !s sloved tc avoid collection of condensate.
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This should reduce the possibllity of slug formetion by condensate
oiling up in the line, but where does the condensate fall to? This
sengence does not ;ddresa that, nor the nossibllity of formation of
a dug iIn the line due to SG fallure or vondensetion during shutdown,
That 1s the only mention of water slugging effects hmxmtr !n that
nart of the FSAR,

Cleaerly, this "analysis"” of 12 lines 1s ‘nadequate, What CP&L
needs to do 1s first ldentify all oossible conditions of slug formation,
based‘;n both experience in the WRC renorts/contractor renorts listed
above under general interrogatory L, and identify means of assuring
that 1f such slups form or water bullds up in any nlace, 1t will be
oro~otly detected. A full aralysls of the Iimnace of sudden velve
closures and ovenings due to transients is also required, CP&L
hasn®t done thile, so I maintain their water hammer nrotection for the
AFS 1s inadecuate. They don't even svec!fy how the AF steam suoply
line 1s sloned, how this 1s adequate to remove condensete from the
line, where the condensate goes, whether th!s was a design change
or something ther forgot tc renticn before (which, If they did,
indicates they're not really aware of water harmer risks), and if 1t
1s a change, what other effects It has. And that's just for the
steam line, not the valmes and steam generators xma tied in.

The contradict!on of assuming FW system will nrevent folidmexk at
FW Injection, when FW injection will ofcur with the feldwater
svstem out of service, Is rct addressed. Apvlicants' analvsis s
!nadequate for at least these reasons. LS-L(c) see above (d) N/A
L5-5 Yes (b) will need to re-review documents cited above to snecify

(c) N/A.
L5-6 (a) Yes (b) thils procedure dnes not address water hammer at all,

See above answer to l'S-L b and ¢, and general interrog #4 re Pddleman LS.
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L5-6(C) n/a but T will supoly further information when found,

L5-6 (d) N/A

Yes (b)
45-7(a) see resnmonse to LS.5(b) apove, also to LE-L b and ¢ and
general interrogatory L re Eddleman LS. (c) N/A
uS-G(QAoplicants have not given & design of the FCCS v»iping which
sr.ows adeguacy to nrevent the effects of water harmer in their
resoorse to uestion LULO.L9 (Yes) (b) see LE-B(e) response and
resoonse to General Interrogatory L4 re Fddleman LS.

(c) additional inadequaciles will be identified. (d) N/A.

L4S-9 (a) Yes, with reference to resmonse by Avplicants to Cuestion
LULO.L4L9 by staff. (b) in eddition to the facts stated above re
G.I. L on Eddleman LS, and 45-L4 b and ¢ and 1 i5-1 a and b, L5-2 above
the main steam syvstem does not appear to have been analrzed for water
hammer effects resulting from formation of slugs due to steam
condensation during shutdown, !n isolated lines whether the nlant
!s shut down or not, and the formet’on of slugs cr the initiation
of water harmmer due to steam generator fallure, These are clear
inadequacies. An adequate analysis would identify all causes of

slug formation or trips that can Initiate water hammer due to velve

including tne case where one lsolaticn valve works, but the one on the
other side does not, or the one on the other leg on the same side

doesz not), steam vecid formation in nives, and would then snecify
direct detectlon of such slugs or voids, analyze all such trips and
valve closures or ovenings, and show a means to assure that slugs

or volds nad not formed, which would be continucusly avalleble to
vlant overators. Avpolicants assertions about systens beirg des!gned
to stay full of water do not arvear to arply to steam generators:

indeed, it avvears Avplicantshave not addressed steam generators
AT ALL n their resnonse to staff cuestion LLO.L9 (they do not.).
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L5-9(c) N/A
Yes (b): .

hS-LO(l)Atho testing of the main system with respect to water
ha=mer - ‘events 1s not described in Apvolicants response to Staff ocuestion
uho.h9.h;From the rest of the FSAR, it arpears that only a visual,
Judgmental insvection will be performed with respect to seeing if a
water harmer actually occurs during startun testing. After thsat,

1t is not clear if any water hammer tests will e run.,

If this question means, has the Harris main stea= system been
tested and found adequate to withstand vosslble water harmer events,
definitely not.

7ith respect to insvection, what would be required is a means
to identify leaks originating in lines, nummbd, or vorticns of lires,
steem generators or oghter mein steam systemz commonents which snecificell
have the nossibility of water hamme» associated with them. These Include
leaks from 1sclated lines, sudden ruptures, and other leaks as well
aes the ‘njection of steam or steam mixed wlth water ‘nto lires under
uccident conditions (e.g. when the reactor coolart may boil), and
water hammer events that can impact air or weter-onerzted controle.
Jere i1s no such analysls in Avolicants response to cuestion LLO,LS
or any reference to such., Isolating which sectfon 18 leaking c&n
be cdone by an avnprooriate system of valves ard dralnrg for each section
in which a water harmmer can occur. Ctherw!se, !nsnection visually
mavy not detect leaks. Autonatic indicators of weter leaks from
each sectlion are reculred since cverators will nct be visuelly
‘nsnecting all such lines, particulariy those inside containment,
at 2ll times the nlant 18 running. For these reascns, Arnlicants'

resnonse is wholly inadequate and so i1s their !nsvect!on and testing

re water hammer. (c¢) N/A.
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L5-11 See resnonse to General Interrogatory L re Eddleman LO.
Some additional revnorts ere rererencoé In the task analvrsls of
A-1, Water Hammer, in NURFG-0606 Volime L (earlier number used to
orepare contention LS; later cne, #L, used in resnonse here) but
I éo not have numbers on them, See r. 11 of XU?DG-0606, Vol L #U,
11-19-82 from NRC .

FESPONSE re content!-n 65 (Eddlemen)

GENFRAL Interrogetories 1, I ccnsulted no one but mr memory.
2 ard B, objections 2s stated above under general irterrogatories,
3. see above re general ‘nterrogatories L. Will he detalled below.
& and 7 None yet.

OES2OMSE TC 65-1(a) I don't know yat and will rurisue d'scovery
cn this, but note that I do not 1i~'t contention 65 to deficiencies
or nonconformances a8 defined by Annlicante in their questiors,

b and ¢, see a2 above, 65-2 (a),b and ¢, See HS-1 shove resmonses,

65-3‘(3) Yes. (b) Just loock at the 2A/QC failures re nive ldngers

(see resvonse to Edéleman Ll-1(b)) where 95% of a grouv of 40O

wvere cdefective and got by initial insvection and werenit caught by

Applicants until the NKRC resident insvector found scme of the nroblems

on or about 9/3/1580., Consider alsc the territle record of Dentel

Internatiornal with resnmect to corcrete and base mats, as described

!‘urtsheeer a\i]hsor&adoantseesrebe}i%il? -y c)hJY\"/Ar.e Dar@\ijl's record in nive hangers.
65-4. In edditicn to revorts I had read of such defects, and

the testimony of S, Miner (I believe) on this matter and the firing

of general forermen Villlam Smart at Cellawgy (Harris mansgement

caragbility remand hearings 1979, transcriot) I have the following

documents relating tc these problems:
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6=l res-onse ccntinued:
Wolf

R, The Imronworker, 9/79, op 26-28 re "huge volds" !n Xmf: Creek
containment structure and & base "t poured 12-77 which tests
out far below strength due to a substandard nour by Emxmtd Donbel
rerortedly consisting of concrete rejected for highway use., It says
NRC zave danell the go-shead even though "about 50 vercent" of the
conerete test contaliners for the base mat falled to meet
specified strength of 5,000 p.s.i. and in svite of the fact
that NRC h.s never made an on-site strength test of the base mat,

Joint Intervenors' Exhibit Q (I velleve that's tke marking)
from Cellewey re a crack In concrete at Callaway.

Letter from J.G. K;opler, director YRC region III to Mrs, L; A,
Deey, L-L4-80, which states that voids form (ref. NRC regulatory guide
1,55, June 1973§:ztc which Kevpler revlies that they are caused by
rebar being oresent in lerge amcunts and numbers, but he says
the redar s generally close to the surface. This 1s not so obviuosly
so for basemats and i{s false for contalnment walls in which the rebar
goes very deen

Joint Intervenors' Exhibit ; - Callaway - Daniel Internat‘onal
Concrete Plecing Revort which shows at sec'nd -~age that"concrete nlace-
ment crews lacked adequate experienced superzvision" end references
QCP-109, which I don't hafe but presume is & quelity control orocedure.
Comment above 1s by Red Johnsor, & suverintendent of ccncrete placing.

pp 69-98 of Joint Inversenors proziseé findings, section V,
noneycombing in the feactor bullding basemat, Callaway, STV-50-L83-0L
3-1-82; end rp 1l-1ll of Joirt Intervenors' 3-2-83 brief in suoport
of exceptions in the seme case, re basemat;

Avrlicant's Exhidbit Nol 1 in the same docket, Non-Conformance

gnort NCR 2-0856-C@A; and Jo'nt Intervenors' Exhibit 8 in the same

STN-50-483-0L proceeding, Final revort on concrete voids &n reactor

bullding base mat €allaway plant which refers to the soniscone insvec-
t’on joint intervenors po’nt out went through stedl, not concrete.
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concrete will be required to prevent ;cids. Foneycomping and missing

65-6 continued

concrete along the structural steel, especially rebar, is another
problem that can and does occur, especially if the concrete is too
viscous, noured too fast, or Includes afr from mixing. The honey-
comb 1s gavns and non-adhesicn of concrete around the rebar, and grod
vitratlcn prac.lice combired with careful attention to concrete mix
consistency and viscosity 1s required to prevent formetion of large
sriounts of honeycomping in olaces, such as the bese mat, where rebar

’

15 especially thick and multilayered. Ancther such plece !s the

base of walls, e.g. of the containment and of bu'ldings. Dln91?1
once bullt a whole wall without rebar at Earris, which 1e another
problem I am concerned about. This interrogatory socunds like an

exam cuestion, so 1f more information is requ’red, please ask, Informally
first,

65-7 I have not personally examined elther the structural steel
design or the conrete plecement revorts for Harris; I have seen the
concrete placement revorts for Callawey. Otherw!se, I have not.

CP&L hee not Ir the oest nrovided =e access to the Harrls redar
cn-site so that I might insvect 1t, and I haven't vet askeqd them to.

65-8(a) If by interded function you mean having integrity in the
face of a deslign basis earthquake, aiiliner crash, or tornado missile,
I belleve Yes, (b) the description of tre ruge volds and weak concrete

ir the structure indicate that it 1s weaker than design tas!s and thus,

embeds, trumplates and other structures which may te strongly stressed
cdurirg &n earthquake, airliner crash ‘nto the containment, or tornado
misslle, one or more may fall, leadirg to greater stress on the others,

additional fallures, still further stress on the remainins sunports of

walls, floors and equipment, and quite possibly equipment, numms,
walls, ob other perts of the plant vital to safety or containment
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LfB(b) cAntinued .
integrity could collapse or rupture or break down, Iirmalring or
negating the safety of the vlant. This !s about es detalled as I can
set, except to note that the lower strenth and reserve margins
(safety =margins) vou have ‘n strength of conrete, steel, or bdoth,
+re closer vou come to a cascade of fallures If one nra»t 1s ovenlcaded
for its actual strength and falls., VYeclds in concrete alsc allow more
mcticn and even nossible slinpage of rebard and embedded suovorts
and té&nplates, votentieting collapses by getting them going. (¢) N/A
£5-9(a) It is my understanding NRC did not fecuire enx them

tc modify the structure to correct the deficiencles, but I need to
cenduct some discovery on this myself, I dontt know in any detail,
(b), (c) see a a2bove.

65-10(a) Yes. See Joint Intervencrs brief excents 89-98,
ctted above under 65-4. I am not sure what"vroverly verforming
i1ts intended function" means in Avplicants'! terminology, 1t seems
vague and quite nossidbly misleading as tec the meaning of a resnnnse.
Therefore I object and request clarification of the neaning of this
phrase throughout Applicarts' Interrrgatories on Fddleman 65,

(b)(c) see above.

65-11(a) not known, b,c, see (a); see also 6589 resnonse above

65-12 (a) I have not co™mleted checking into the Farley vlant
concern’n, this., I am filirg discovery on t, (b) (c¢) (2) see a.
l'ote re (¢) I would nct be surorised if N°C had issued a license
to operate Farley desnite serfocus flaws in its structure or design,
Look et Disblo Canvon, which wae well on the way to & full overating
license and had & fuel load/low power test license when the horrifying
defects (over 100 found so far) in its selsmic design were found

*radvertentlv, .
65-13(a) not krown, see resnorse to 65-12 (a) above, B,c, see 8,



Re FTddleman 75: I consulted no ore, No exrerts, vet., Info glven

L
below re what su»mports the contention, 2 42-Y

T T TR L o
75-1(e) Yes, they may bé%g%b f the RHR and auxiliary cooling '3~"
systems are blocked (e.g. by hydrilla, clams corbicula so. or other
corrosion, scale) or rendered Iiroverable by leaks or eguinment ‘“allure,
then the condenser would be required (and thus the coocling towers)
unless CP&L was willing to vent radlosctive stea~ to etmmosrhere,

wnich in mr view is not & safex shutdown. (e) N/A
75-2. This is another cuiz type gquestion ("yvour enswer should

1nc1udé;), which I cannot answer in all the deta!l asked (each
biocide

and eveyy type of " . to which each and everr trvpe of marine
growth will possibly prove resistent). I belleve corbdlcula s»
is one such., Corbibula lervee can pass through the screens argd
enter the rarris cooling system. As to tiie mechanisms of acquiring
genetic resistance to bi;cides. I cannot specify such. Generallv,
genetic mutations end interchenge of genetic material which itself
has considereble veriability, would be means of acquiring resistance
to bxiocides. Another vpossibllity 1z marine algae, though 1t avpears
to be dark enough under the cooling towers that such woulc have diffl-
culty establishing themselves exceot on the ton side of the spreyr slats
and on the »iping above it; nonetheless, cdead slgee could mcve into
the spray or fall into it or be knocked off by it, end couléd then
be transhorted to the condenser and foul or corrode 1t, esvecially
&s the dead algae decompose

75-3(a) Yes. (b) the ER addresses use of chlerine to k!ll elgae
only. No mentiocn is made of corbicula sp. or octher forfms of marine
growth, many of which may be resistant to chlorinetion because they

live in ~~a water or nheve the abllity to live in even saltier water.

Whether the condenser is properly grounded 1s a matter I have not been

able to find yet in the FSAR. Grounding is needed to prevent chemical
corrosion, and imoroper groundirg will accelerate chemicel corrosion
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arourd the attachment points of any organisms (e.g. corbicula sr or
barnacled or mollusks) growing in the condenser or circulating water
piping. These orgenisms cen live on algae which the chlorination system
hae killed, o» 1live alpee wecistant tn chlorire which the svstem
18 circuleting. It is cleer that Apvlicants have falled to take
sucli aporopriate measures &t thelr Brunswick vlant (condenser erd RER)
&s shcwn by the fallures and ruptured heat exchengers found in Anr*l
and May 1981, These are referred to in FOIA-B2-261 (I belleve that's
the number) from J.M. Felton NRC to R, Udell, Criticel Mass; I believe
there 1s more detall in the LERs on these events to N°C, which
Apnllicants vossess, and which I think I have con’es of, but heve not
It 1s alesc unclear whether Apovlicents take due vegard of rxvger in
e I | e gt DAt ly B Arovidy skiatls oo B
h . 141 foct 111t of 2
75-L(e) The measures are insufficlent tc nrevent entrv of material
that could nourish merlne growth, e.g. algase living or dead, éecavi-g
bits of organic matter, etc., so I think the enswer is Yes. (b)
FR section 3.4.2.7.2 states (p. 3.L.2-F) that dredging of the nond
(holding nond for cooling tower blowdown) may be reauired to remove
thrse srlfds that 4o eccumulate there, Thue, solids accumulete in
the ccoling tower blowdown; theyv must have been in the ci?culetirg
water system tc get into the blowdown, &ard since Aonlicants cla‘m
they are mininizing corrosion, most of these scl!'ds =must hLave come
from inteke, According tc tR 2 3,L,2,8.3 tre travel’rg screens are
full of 3/€ inch squere holes (elgee erd debris of € f'ne sort thet
clané, etc, can live cor can easily get through thet), The fine
screens, used only when traveling screens are down for "= ‘ntenarce,
have the same s!ze ovenings (1/8" wire on 1/2 inch centerks gives

3/8" gars). There i3 no indicatlon the ‘rtake weter i1g f*ltered

or preocessed in any way which would nrevent algae and organiece
debris finer than 3/8" in diameter (and some larger, if flex’ble)
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"axt's all 1t says. No figures ere £ referenced, no further ‘nfo
is provided. No types of corrcs!on are analyzed, no nothing.
The amendments don't chenge this part, ss far as I've seen.
I am frankly surprised tnet Avrlicants heve rot provided more
Information on this voint, There is no wav tc tell 1f thelr
measures are appronriate when they are not described, but I think
it 1s reasonable to assume they sre insufficient when they ere nnt
described or analyzed. (c) N/A

75-7(a)Applicants' pnrovisior for pressure chenges in the mair
condenser does not seem tc be specified in the FSA® or IR, excent
egs to 1limliting back pressure during steam dumps into the condenser,
wnich, eccording tc the FSAR eméndments, can handle up to LOT of
the full steam outonut before stesr wculd have to be vexnted to
etmosvhere (actuslly, the table, FSAR 10,L.Lel, shows that & of 1L
dump valves each allowing 705,000 1b/hr, feed the condenser, and A
feed to atmnosvhere. Thus, the vercentege is about 12,8574 te the
condenser If all 6 of these velves are fully ovened. This nercern-
tege which the cordenser cen allegedly nandle hes risen fronm 35% to
L0O% in FSAR amendments since the orliginal FSA®, with 1ittle or mo
exolenat’on., I see no indicetion that Aovlicants tebe nressure changes
into account other then heving ‘rstrumerts to block the stesm dumn
valves, and consldering floodéing o¢f the ccndenser, (b) see (2):
Avpplicants don't eppeer to have taken this into eccount es steted
In the FSAR, (c) N/A. “loase note, this ocuest’on is confusing because
koplicants have not provided sufficient info ir th- TSAR to cleerlw

enswer 1t., T anm conducting discovery on these matters ASAP.



RESPO0NSE RE EDDLEMAN 80 o
beyond infc given ’r original cortent’on
General Interrogatorlies: I consulted no one/\ I »elled on studles
which show inconple;e mixing is normal, rether than the nearly co=mlete
mixing assumed by models such us the ER¥s. However, I cannot as vet
locate the materials used to prepare Eédlemarn B80; I have mcved since
preparing the contentions (immediately thereafter, with’n the next 2
weers and 2 days) ané may have lost these materials., At earnv rate,
I have not yet lccated then, thcugh I have searched my SEYP® flles
end thg_boxes conteining materiels used in orevaring contenticns.
I have as yet no exnert witnesses, ané will identify documents
when located. My objJections to G.I. #2 and #5 are as stated above urler
General Interrogatories orior to the answers tc specific Interropatories.
80-1(a) Yes. These models, &ccording to TR 5.2.2, ere actually
édescribed in IR 6ll.3. I presume that section is whet vou meent.
(kﬁ)ln secticn 6,1.3.2 reference 1s mede to & reguletory guide 1.XXX,
wanich I presume actuelly hes & number, uné !s dated 9/30/77, re
Atmosvheric Dispersion models for potential Accident Consecuence
Assessments &t Nucleer Power Flants", This sect’on goes cn to say
that one of three equet?! 'ns wes used, but unier nonstable wird conéditions
i1t does nct specify which of ecuatfons (2) ernd (3) were used. The
long-term model (6.1.3.2.2) is even mere unclear, seving nothi’ng abeut
how the prcbablilitles fijk and factors DEC4(x), D?”Lljk(x) ard RF, (x)
are commuted for each distance x. helther of tnese models take rainout
or non-gaussian disversbn, Iinto eccount.
Furthier, I understond thet there ere recent studles of disverszl
'n the wake of towers and bulldings which show that these mcdels
do not give sctual disversion &s observed ‘n reality. I hage not
yvet identified or obtained such documents. (c) N/A
80.2(e) Yes. See resvonse to 80-1(b) above. (b) the models

do not mention rainout at all. It does not enter intc the ecuetions
given, which are generally Geussian disversion equat’nns. (c) N/A.
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80-3la). I am not sure whet the most lim ting scenario !s.
I think it would be a radicactive release which 1s efther directly
into a reinstorm or snowstorm which carries the varticulates relezsed
directly to eartk in a amall area, combined with wind patterns which
deliver most or all of the radicactive gases from the relesse 4o the
same smell area, varticulerly those decevirg Intc non-gesecus forme,
Another case which might be the most 12m ting escenar'cx it a2 thundevr-
storm wnich snddenly creates a downdraft and driving rain Inte & plume
(more Yike an "invisible balloon") of racdloactive geses end marticulates
released, d#iving them down onto & smell erea. The most limiting cese
for the area would be one !n which it conta’ned a large number of
persons outside unprosectec, e.g. a vark full of picnickers, etc,
including many smell chlildren and infants (for the thunderstorm),
or onto a heevily vovulated erea where nuclides will be teken up
by foot trafflic, alr Intake of cers or homes or bulldings, etc,
for exemple, & drive-in mcvie parking lot iZn winter, the storm
having arrived efter the movie begen. I am not confident I can
specify TH F most liniting scenario  Apnlicants should have consideved;
for example, this direct deliverr of radionuclides cnﬁlﬁ be to & :;:::
Dr. vwllson's orchard, & garden or comnunity gerdening avea, a dey care
center, a hosrital, & prison, & schocl end sc on. I heve ret cormuted
wihich of these glves the greatest risk, I thirk I em not obligated
to deo Aprlicants'! work for them or carry treir burder of orocof, theugh
I will asslist them !In ldentifying seenerics suck es the above.

(b) Obviously. (c) the model of the long-rur deesn't lock &t any
such scenarios. The mcdel for tne suort-run shiows no adaptetion to
g'ich, and does not Include rainout. The iradeguacy i1s basically

that the model does noct treat the situstions described above.

(d) N/A.
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80-L(a) I don't krow whet these Peg Guldes state, Comnliance with
a rogulétory guide, in and of 1tself, would not orove arvthing concern-
ing this contenticr, eince it 12 not ebout the Rap, Gnidee, hut shnyt
the esdequacy of Avnrlicants' mcdel’ng tc Fesl with refnout end none-
uniform (non-Geussian) disversbn. (b) N/i, see (&) ebove (c) 3%tto to (b3).

80-5(a) I do not recall if Reg. Guides 1,105 or 1,113 or both were

referred¢ to in formulating my originel contentlor €0. They ere not
referréd to in the ccntenticon, I believe I mav have had a co~v of
Reg Gulde 1.109 at the time I formuleted this contentfor, but cerrot
now locate such. In any case, T 40 not belleve these pguldes were
sporoved by the Commission itself, but by KRRC Staff, and I do not
know how deficlent they mav be, If they éo not take inte sccount
ron-dlsversed, nonuniform disvers’on, and relnout transnort of railo-
nuclides, then they are inadecuete urder this contention. (b) See
resnornse tc (a) above and to ebove interrogatories, narticulerly

30-1(b), 80-2(a), end B0-3(a)(b) aréd (c¢) &nd 8e-L(a). (c) N/&

REPOKSE RE EDDLAIAY 132¢. General Interrcgatories: I consulted
no one, I used orly the contenticne of CESG &néd Palmetto Alliprée
in the Crtawbe case, and mr knowledre that “USFG-0737 and cther T1I
renorts noint out that thelr ere not unembiguocus water level
indicators n PWRs and that this was 2 majcr ceuse of the TVT accident
since overatores didr't know & rectly what the level of wa*er *n the
reaétor vessel was. XNo exnepts vet, nct witnesses, I heve ret gpot
cooies of these documents, they're in the 2gney Livrary (L®D® Raleirh
and Include the Kermeny Comm!ss?’on Renwort, Rogovin Terort, and NUPSG-0737.
I did not note veges on wnich I identified this informaeticn, &nd don't
know what negees it Is on, thcugh It !s commen knowledre tnet vater

level Indlcators are not in PW®s and Apnlicents stiovulates to this
Part of Edg
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132-1., Nc. I have net vet reviewed the desigr. of the =VLIS,

Eowever, I understand that it involves only gbout 3 rressure tubes,
wi.ich are not orotected ageinst corros’on, blockage, crushing dur'rg
an accident, and which has an error of seversl feet and carnct detect
water pressure &t noints awey fro~ where !¢ reaches (e.g., water level
or pressure in revtes of the core where ¥cicds or vertiel mexlting or
flow bleckage mer have occurred). This seems clearly Insdecuate.

I have ordered YU"D5/CR -2628 but it Las not vet arrived, s will

o
4

have té'analyse trhie further to orovide more cetalls., A svstem unedle
+o tell if the core !s covered one foot or uncovered one fo~t, wvhick
cannot tell if vert of the core is a vold, and whichk carnot Be
fully protected from dlockage, 's clearly 1radecquste.
132«2. Yo. I don't trust Applicants or Westinghouse as far as nuclear
safety goes. I want to fully review this PVLIS systea before making
any such decis!on, as I belleve it has at least the Inzdequacles stcted
above in resnonse to 132-1. I think a direct reading of water levels
in at least § perte of the core (spaced out like & %tic tac toe g=id)
would be required to reelly know the water level inside tre reszctor
vessel and the core well enouglh to »revent pertial or vhclecscale
meltdowns, I don:t even krew for a faect that Staff has eccerted this
detice.

RESCOISE T 83/84. I consulted nc one. I relied or the E7,
basic chenistrr, and mr memcry of an article corcerning the irterzction
of chlorine and urea In swimning ocols, leading to formation of ¥TEC1,,
Ni.Cl &nd KClB. Since the chlorinztior level in vocle s gimilar %o
thet specified for Harris dlecharge (0.5 to 1 vrm) and ZHerris wil?
use up to 3 to S ppm chlorine Iin its cocling water svstem, ’n which
hydrazine is exnected to be vresent a§ well as eammonia, I reascned

that the same or similar reactlons coulé occur wher these chemlcals
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I also relied on the fact that chlorine irnterects with orgenic
comoounds such &s phenols, dioxins, biphenyls, and many cthers
which are present in nature (dioxins nonchlorinaeted) or & scharged
inte rivers like the Eaw end Cepe Fear., I have & renort of Haw
river monizmktoring fron tﬁe Corpe of Engineers, end I believe another
fro= UNC-CE, but cannot locate elther now, tnough I have seerched;
these renorts ident!fy many heavy metels in the water, ss set fortil
in my cententions 83 and BL. The orgenlc chemicals have not been
fully etalyzed yet, to my knowledge, in Hew River weater or Jordan
Dem water. Ammonie and chlerine are known to form comnlexves with
metal ions, which could induce toxic effects In the more scluble
forn of these cormlexes; many of these metals are known cercinorens,
e.g. Cr, Pb, Cd. To enswer (1) on vage 39 of A=nlicents' irterrops-
tories, it eprears that Table 3,6.2-1 has been celeted from the TR
in Amendment S. If so, I have no ‘nformatfcn on what cherlcals
Apnlicante will discharge intc the Harris cooling leke, and will hzve
to conduct discovery »n this matter, IHowever, the abcve-named table
4n earlier versions of the TR identified chlorine, hrdrezine, a-monle,
sulfetes, and oll/grease. Chlorineted nydrocarbons (calorine + oil,
grezse) are ca-cinogens, Metals such as those llstec above and set
out ‘n original contenticns 83 and 8L end the revised vers'»n nresented
et the prehearing conference ere carcinogens, and can be rmoved to
or intc living belngs by interact’on with chlo»ire which Iincreases
the solubllity of such metals in many cases, and car lonlze such metels
end rmeke them more reactive, (2) See res-onse tc (1) ebove. The fema-
tion of carcinogenic comnounds may precede dlscharge, varticularly
for interaction of chlorine with ammonie and hydrazine forming NESCI,
NHCIZ, or NC13. T have not aralyzecé ell react’on nroducts of suck

chemicals, and I think it would be silly to list every vpossidble cklorina-

ion of every hydrocarbon cha!p found ir diesel fuel, greecse, and oils,
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These hydrocarbons are kncwn, and their chlorine co=mounds &re krouwn,
chiorine replacirg one or more Bydrogens on & hvdrocarben, I elso
bel’eve -that Harris sewage will release uree intc the leke, form!rg YVell
(3) the chemical nrocesses in the Hdarris nlant which nroduce each xﬁg%xZ
such chemical are: (a) chlorinatiorn (b) use o” ammonta and hvdrgz'ne
to meintalr pE or oxygen scebenge, overst’on of the turbine bulld‘np
(which I am not sure !s prcoerly a chem’cel nrocess, Hut whick will
discharge 1 mlllion gallons & vear with ,0F »pm hvdrazine and 0 ¢tn 1
opm ammonia; the sanitary system chlorination, releasing L.5 m*llion
seéllon€ & year, with cklorine up to 0.5 ppm; the secondarr system
che=nicel cleering =mxxk-solutiors' use, which is seid to discherge

)
20 m’llion gallons ver vear after(esck)nlant startup, wi'th 50-90 nom

hvdrazine del!wered for treatment erd an "‘mnossidble to predict”
concentraticr. of hrdrazine thereafter (ell frcrm TAble 3.6.2-1 cf TR);
the ccoling water blowdewr erournt car be calculated var’ously from the
R. Page 3.L.2-1 seems to !mrly blowdown of 106 cubic feet ner second
(ci2) whieh is adbout h9002 gellons per m'nute ver unit. Teoble 3.L,.2-3
on pvege 3.4.2-13 says ma;xnum cceling tower blowdown will be 9600 pgom
per unit, If the blowdown everaged 6000 gom end Harrls orerated et
a 60 to 80 percent eva’labll’‘ty facior, thie would be ahout 2 to.2.7
bllllorn gellons per yvear, &t chlorine cencentrat’ors gaid to average
0.2 ppm. That is in decent agreement with tke 000 gallens of chlor’ne
thet the LR saye elsewhere w!ll be discharged vearly.

Another dhemical process, wi.ich the warmth In the Herris vlant
CWS would encnurere, that nrodices carc'nogens, is the breakéown
of orgeénic matter releasing methane which car then X_react with
chtorine to form chloroforms (chloroimethanes),wict are known ca>-
cincgens. (4) Any concentration ebove 1 oom chlorine cen do this;

' >
below 1 prm, I don't kncw; I have »not determined concen*tratlores of

the other chemicals necessery for such resctlions to nroceed; cklo~'ne
will reackh 3 to 5 ppm in the CWS twice & day, &nd to reach 2ret
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concentration, it must be Injecte” In a higher concentrat’or,

possibly as high &s 100%.
83/8& -2(a) I have not analyzed the magnitude of this risk,
so far,
es asked In (1) or (2) hereunder. (b) mone, since I haven t enalyzed it.
83/8L=3 (1) I have not co'muted this amount, and e= not
into 2nd from
eble to without actual testing of dispersion fee= tlhe Harris lake
The risk 21s greate» %o & swimmer who swallows' water frrm= the lcke or has
(2)down the Cere Feer Rive*, whkich I do rot believe I cen afford to onen
cuts.

uncertake, I have not established concentrations of each
such cmemical in food chains (&) ‘n the river or (b) off the NC coast.

. g
The concentration factors can be substantial, however, e.g. 10°

chlorinated

from water to organism fat for mostA?icxins, and e~nroximately a
factor of 10 for eech adéiticnel sten in & focd chain or web ebove
the first. This factor of about 10 corcentratiorn is co-mon for
many chem!cals, althouchk I have not analyzed Cape Fear river organisms
or shellflish or other orgenism off the North Cercli’na cnast for such

or establisled myseflf what the ccncentrations are,

83/84-L. In addition to the ebove-referenced enalrs’s,
the chromatography conducted for Hew River Assemblr 1= belleved
to show a large number of veaks (annroximatelr 100) showing orgenic
cnemicels, The Haw feeds intc the Cene Fear., Whnile it is not nractlieel
or possible for me to provide a list of everv chem’cal (orgetic, dre,
vherol-based) 4n the Cepe Fear that becomes =ore carc’ncgenic eftex
reactions with chlorine, emonia, eand hyirgzine, obvious such ere
non-chlorinated dioxins, chlorineted cdiloxirs with e few excentions
(e.g. 2,3,7,8 TCDD, which is abcut as cercinogenic es it can fet):
almost any phencl-baseé chemlical becomes more carc!nogenic when
chlorinated as chlerination ‘rcreases 1tes solubility and ite
ebility to interact !fonically -- thus, 1ts ablility tc be cerrled

into living cells and nucltel, end to intersct chemically with

genetic ﬁaterials, 1s increased. I do not know the exact meens
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of such cercinogenesis, Hydrazine and a monla can veact w!t:r vhenol-
based materials (and meny dyes) to form azo co=mounds, & number of
which are cercinogens. (2) Most of these reasctions would oroceed
indevendently of the joint concentration of chlorine, ammonia, and
hydrazine. PFor example, chlorinetion devends on the concerntration
of chlorine. I have nct analyzed the cross-effects of the joirt
concentrations of chlorine, ermonia, and hvdrazine on arv of the
above reactlons. (3) I'm not sure how svecific one needs to be.
Chlorifieation and ammoniation end reactions w'th hvdrazine such as
I am concerned with invelve usuallr the renlacement of hrdrogen
with either Cl, YH, or NH. These react’ons can also involve oxygen
atoms in the ring structures of phenfl-based and octher orgerice
chemicels. I haven't got a chemigstry text ‘n m vossessior which
gives the stev by stev, radical-by-radicel descrivticr o these
reactions, but they do proceed, which is the kevy fact. As noted
above, it 1s not nractical to list every carcinogen which will result;
indeed, some chemicels wlll likely resultx which ere carcirogens
but which have not yet been established to be such; however, irn adA’tlon
to NC13, NEZCt, and NHCIZ, the dfoxins noted adbove, and all other
chemlicals noted above in resnonses tc tr's interrogatorr, woudd
become more cercinogenic after at least so~e reectlors with Cl
or emmcnia or hydrazine, with the exdettion of 2,3,7,6 TCDD which
is about es cercinogenic e&s you cen get. Obslously, ther, e.gr.,
2,3,7 trl chloro DD (and 2,3,8 - and 2, 7,8, and 3,7,8- ditto)
are such chemlicals, A list of g2ll of them just fsn't nrectifcel
tc produce, as there are over 70 diorins elone Involved, I wfll
attempt to suvvlement this resnonse with listings of chemicals
when I identify such as commounds that can or will become more

carcinogenic after resction with chlorine, am(fnia, or hvdrazine,
Decaqing VFaric moter +Cly or (/o con yreld cavemagene chioomalhanes,
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83/8L-5. The basic method that wou'c be adecuate would be
a frequent samoling of water and sediment (sedimment will be washed
out from the Jordan Dam into the Cave Fear to orevent s‘ltetfor
buildup) after which 2ll such samples wenld be subjected to beth gas

and liquié chromatogrephy of sufficient eccuracy to ident!fy all
~ue¥ chemicale at concentretione of 10 prb o» uz, For 2lox!rs,
the testing methods &t state of the art are sald to be eble to
detect concentretions 1B the varts ver trillior range, which Is
abprongkate given their extreme toxicity/carcinogenicityr. Hrwever,
I do nct know these methods for testirp for dioxins in anv detail,
Cbviously the resclution end sensitivity of the chromatogranhy
are critical, qhere chrometogrevhy is rot sufficlently sensitlive,
other techniques, such as infrared ebsonrtirn aralrsls, NMR
spectroscooy, etc, mey be requived to achleve identificatior of
each chemical dowrn tc the 10 pvb level,

83/8L-b., The ER doesn't mention this metter. ¥or do Aprnlicants'
water quelity revorts tc EIA (Form 767). The Stete doesn't monitor
most of them, ncr does the Carps of Engineers, I am not sure uhsat
T°4 hes dore about this. I have inquired of TPA br telenhone In
Julv 1962z re what analysis of this metter EPA mipht Leave done,
with resvect to the hEarris nlant, end recelved cseveral resmonses
(alsc oral) wiich stated, Ncne.

83/8L-7 (1) 3y "mobillze" I mesr to !fonlze, chenge the ‘onizetlon
state of, or free from a comlex in such a2 way as to meke tre metal
more blologleslly or blochemically active (via Increased solud!l’ty,
inereased resctivity, increesed chemicel activitvy etc) so thet the
metal can react with living organis=s. (2) chlorine; noss’blr a=mmonla

and hydrazine; other chem!cal discliemges not aralrsed yet for thise
ability. (3) In eddit’on to the metels 1listed n Tddlemen H3/BL
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end the oririnal Eddleman 83 and Eddleman BL (vossidle excentirr
of mercuwry), we have silver, germaniu~, galltum, antimonr, os~ium,
and the.others listed In tre monitor!ng renorts referenced ebove
(I think one versi!a Eddlemen 83,84 11$ts firtuelly a1l of thewp,)
but I can't locete it now) (4) cannot 1ist & 1 such chemicel
reactiors, basically 012 or Cl fon olus metel or metel corrlex
yields metal chlorlide, metal ion, or metal ion in highe» charge
state (e.g. Cr“ + €1 yields Cr+‘+ plus C17). T em not swere of
a miniMum concentratiorn for these reactions, although the resctfcn
rate devends on concentration. In dediments, the ccncentret’on
will be higher for metals. Another poss?!ble medbil?zat?’en route
1s via chloramine which could form cormplexes with metals. These

)y complex with x frem 2 to 6,

reactions generally lead to & (me‘cal)(?ﬂ-ﬁ3
which can exilst as a chlorife or as an fon.

(5) This interrogatory !s perheos overly broad, bu‘ actually, each

and every living creatxure thet uses water in 1ts metabolism (esvecially
those thet filter water !n feeding, o> drink water) will more resdily
abserb such chemicals (metals) once they ere mobflized, That mezans

all of them thougi. I don't have a 1list. Humans, fish, clams, oysters,
algee, rlenkton, are all inciucded in this, I thirk it unduly

turdensocme to require me to list every such srecies, sirce these

are eveilahle from references and reseerch, and there 3s on’v orne o°

me, and the Iinformat!or arveare to be avelladble to Anmlicentes fro=
sources other than rmyself. I heve specified that every weter-ueing
orgenlism would absord such chemicals more resdilvy; glson, snrthire

that eats such orgem!sm or ogramisms which heve eaten other suck
organisms wlll concentrazte the metals better beczuse of (1) the

larger uptake into the first organism thet Irgested the mob’1lizesd

metal and (2) the greate» chem cal reactivity of the metal as mobllized.
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To the extent I a=m being esked to 1lis=t irformetion Aonlicants have
availab}g elsewhere on the identity of all species Iink the €Gane Fear
and the ocean off the coast neer the Cevne Fear, T object s!mnly
because (1) Aovlicants can get this Irformation elsewhere (2)

1
1t's undulr burdensome -- I can t cpend tre tire to f'rd ell such

erneriae
gnel

o

r3 tvoe them out (3) I've answvered the eubstance ¢f thelr
guestion. I wrote trhie resno-te ebrut 8 pm 3/21 end therefore
w'1l rct be eble to lncate Aorlicents' attornevs to regotliate 1t
before filing, bat I'11l aske them sdout it 3/22.

83/8L-8. Apnlicents dor't menticn metals in the TR cthe~ than
those dlscharged fro~ Harrls, to my knowledge, T em oursuing discovery
as to env suck enelysis An~licants heve drne efthe» =~rfor te R-10L-82,
nrior to 7-15-32, or to date,

UPDATE re 83/8L-L4: T™ble A-2, n.29 of PP -600/2-77-N23k, Charter
11, cives the follow!ng atiii@lives used in fiver »roducter:
Stiblere; phenyl coumarin derivatlves, elkrleted phenols, n-cresols,
long-chaln &lkyl der’vatives of hrydroxy benzo nhencnes, 2-meth+d S-
vinyl oyridine, 2-vinyl nyridine, p-vinrl-ben-ene sulforlic acid,
sul~hoc’namic acid, rolvorrethrenex attached tr albbﬁatic hrAracardon
chalns, nese are "T-oical 4dditives used ‘n (srnthetic) flbex
eroductior. T borrowed t!is document but will sunrly An~ltcente
g cory of this tatle. T=ble A-=1l, Piter rew matericls, lists ~rther
vhervl chemicals relevent. I will suvplvy An-~licarte trls table gleo
Al" 1ed Chemicel, Moncure NC, Du ®nnt &t Ceve Fear end KFinsten C,
k Plhaers & T brice st Varcerville &and Tuguayv-""erinz N¥C, KxxmEX
Kayser Roth at Creedmoor, NC, Texf!i Industries as Asheboro, o
ané well‘ngton synthetlc fibders, Pllot ltn, ¥C, &s well as Rchm

send Esas et Favetteville “C and The Osterneck Co. o7 Lumherton
NC are listed as producers of f*hers vhich use these additives m»

(Teble C-1 1bid)
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I beliewe the Governmor's Waste Menagement 3ocerd, of wa'ch CPLL

VP Greham 1s &2 member, has data on hazardous waste rroduct?’on in ¥
2.341 of FPA-600/2-77-023g Vol 7, Organic Dves and Pigments

Industrr, ldentifles Ciba-Gelgr Corn Greensboro NC 2= a meker
of c¢yes. The descripticn of its nroducts (p.272) 1s verw generel,
Teble A«l lists the raw materials of dves, v» 16368, T g= vrevidire
Anplicantes donles of these. The entire document is evailadle fro=
ZPA, but sirce I borrowed the cony I a=m using, I canrot meke it
avallable to Ap~llcants, It describes in some detail the reactlors
used in meting dres, end lists thousands of ttem (!t aprears)
In A-mendlx 3, The discharge:z of dves intc the Haw River are

com~mon knowledge.

UPDATE Re Tddleman 65: I have now looked &t FSAR 3.8 and figure

2. 2.1-2 thereof, descriding wesemat rebar layout. It is not clear

from tris lavout where in the Leight of the 12 fcot thick mat the

3 w4
weA4071 mehave gre, The £2+ gt the base of the walls 1s not on thils

] nis design with €allaway,
diagran in any detall. I nave not co-mered tnh gn

Jol1l® Creek, or Farley.
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UPDATZ Re Eddleman 22-A resmonse: 22.A-L(b) especificallr,

In preparing this resvonse I did not notice & note I had made
dextalling a cormutgtion of rucleer waste Algnnsel coets hasad an the
figures given n the Court of Avveals' (DC Circuit) ovinion in
NRDC v NRC (1982) et pege 67 of the ovinion of Judge Bazelon.
These figures are (for no nlutonium or uranium recycle) per 1000 Mie
reactor, 871 million cavitel cost =lus overating cost of C,L to l.L
mills per KWE for high level waste (sment fuel) édismosal, Corverting
tnis for Harris at 900 Mie, we have & canitel cost of 263.9 million
which at 20% fixed charge rate is about 12.78 million dollars a year
to pay fer the carital Investment In waste disrmosel, Dividing thls

9

oy C%L's estimazte of L.6 x 10" kWh ver year for harris 1 (6-30-82

®URPa filing, 292.302(b) items 1-24)(with XCUC) which Aonlicerts £I1led
and thus nossess, we get right at 3 x 10-3 dolleres ner kWwh, o> 3.0
mills, Adding in the O.L to 1.L4L mills operating cost gfves 3.l to
L.L mills/kWh. To this we must allow for uncerta’ntles, for examnle,

tre car‘+e]l c~et or renrocessing nlante are culte high, and Dr.

X.Z. Morgen hes steted, if my memory serves me correctiy, that

ot
ny

FLe 3:rnwell vlant (AGNS) for renroceesing could reauire $250 te

4

S00 =ill2on In adcéitionzl ecuipment tc vrevent unaccentable relesces
of radioective gases to trhe envirenment during rerrocessirg of svent
naclear fuel., Thues, rR_.recvcle optiones cen be exrectes te cost more
than the ocot’on costed out by Judge Bazelon above from the evidence
in XRDC v. NRC. The cost of nuclear waste disvosal I beli~ve goes tr
22-4(L) (D). I belleve Avvlicants have the deci!sion; if they dor &

I will make avalledle a conr of v.57 of 1t.



STATE OF NCOPTH CAROLIKA
CCUNTY COF ORANGE

Today Wells Eddleman avpeared before me erd affirmed that
the resmonses he is filing to-day tc C-roline Powe~ & Light
interrcgatories ere truetc the best of kie oresent krowledge
except as tc matters therein stated upon '‘nformaticr end bellef,
and he believes those to be true. %M/’ %
wva___
Wells Fddleman

This 2(/"317 of March, 1983.
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ATT OF NCOTH CAROLIKA

. COUNTY OF ORANGE

Today Wells Eddleman avpeared before me and effirmed that
the resmonses he i1s filing to-day tc¢ C-reolina Power & Light
les are trustc tiie best of hie vresent Knowledge

xceot as tc matters thereln steted uvon *nformaticn &and belief

3 . ’
and he’believes those to be true. %%’ W

Wells Fddleman

This 2(/6&:1 of March, 1983.
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UNITED STATES OF AMERICA
CLTAR REGULATOFY COMMISEION

Yo the matter of C/AROLINA FPOWED & LICET C0. £t al. ) Dockets 50-L0O0O
Shearcn Harris Nuclear Power Plant, Units 1 and 2 ) and SO0LLO1 O.L.

CEXTIFICATEOP SFRVICE

L fesiporse T APP heants
E‘h Egpxcﬁg{tify thf&pcgpigs c(*~ " s GiakA
—_ N v 7 ,ﬂeﬁ ~ :’5* ‘afl —-fuo;‘b,,izz'i‘:_zﬁ,/“{/“:,65175/80f83’i”,’

HAVE beern served this Q1 day of March 1982 , by deposit in

tne US Mail, first-class postage prepald, upon all parties whose

names are listed below, except those whose names &are marked with
7’

an asterisk, for whom service was accomplished by

Judge Ja=mes Kelley .
Atomic Safety end Licensing 3oard

US Nuclear Regulatory Commlssion

washington DC 20555

George F. Trowbridge (attormey for Aoplicants)
Shaw, Pittman, Potts & Trowbridge -
1600 M St. N4

washington, DC 20036 ‘e

Office of the Executive Legal Director Phyllis Lotekin, Ph,D.
Attn Dockets S50-40C/LO1 0.L. 108 3ridle Run
USKNRC Chape. E211 NC 2751L
Washington DC 20555 '
Dan Read
Docketing and Service Sectlon CEANCE /FL?
A-tn Dockets 50-L00/LO1 O.L. 3ox S2L
£fice of the Secretary Chapel Hill NC 2714
USNRC
wasuington DC 20559 Pat & Slater Newman
CAX
Jehn Runkle 2309 Weymouth Court
CCNC Raleigh NC 27612

307 Granville Rd
Chapel Eill Ne 2751L

Travi.s Payne
Edelstein & Payne
3ex 126L3

Raleigh NC 27605

Richard Wilson, M.D. Certified by ‘ézw%%

729 Hunter St.
Apex NC 27502



