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Hollé Eddleman's Resvonse to Applicants' Fourth Set
of Interrogatories, e Eddleman 75 and 83/8L

This response is filed under an extension of time OK'd by
Applicants' counsel Hi1ll Carrow.
RESPOKSE TO GENERAL INTERROGATORIES
L-1(a) Objection. The same objections made to General
and in my resnonse to Aprlicants Motion to Comnel thereon
Interrogatory 2 in my first two sets of answers)are incorvorated
here by reference as if fully set out at this poirt,
In addition, this question's languege "otherwise assisted
you in answering" would call for identification of persons glving
advice on strategy, legal theories, 'ntal impressions and conclusions
i{n making such advice; it would also call for work rroduct relied
upon to be identified as such. Both requests are objectionable
on their fac® under 10 CFR 2,740(b)(2).
Applicants show no exceptional circumstances (as recuired
under Pederal Rule of Civil Procedure 26(b)(L)(B) and 10 CFR 2,740(b)(2))

as to need for identification of any persons this interrogatory asks

about. Hoover vs. US Dept of Interior, 611 F2d4 1132 at 1142, citing
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Berkwell V. Sturm Ruger Co., 79 F.PR.D. LLL at L6 (D. Alaska 1978)

and US v. John R.-piquette Corp, 52 F.R.D. 370 at 373 (D. Mich. 1971).

See also Perry v. W.S. Darley & Co., 54 F.R.D. 278 at 279-280;

In re Sinking of Barge 'Ranger I', 92 F.R.D. 486, at LB7-L489,

Since none of the persons asked about in this general interrogatory
was consulted other than in preparation for trisl in this case,

thelr i1dentities are not discoverable, Ranger I, suprs, at L489;

Ager V., Jane C, Storment Hospital, 622 F.2d 496 (1980) at 502-503,

Ager holds, at 503, that Rule 26(h)(4)(B) "precludes d!scovery
against experts who were informally consulted in preparation for trial,
but not retained or sveclally employed." As far as this and past
sets of Aoplicants' interrogatories are concerned, none of the experts
involved has been retained or specially employed. Thus, discovery
of their identities 1s barred, See also Ager at 497 : determination
of expert status rests first with the party resisting discovery;
if opposing party requests in camera review and the expert is found
to have been only informally consulted, discovery 1s barred.

L-1(b) Facts and factual opinions will be identirfied.
Cbjection: To disclosure of work product, legal theories, imnwesslons,
conclusions, legal theories, strategy advice and the like: Rules of
NRC, 10 CFR 2.740(b)(2), preclude such discovery. Appiicants show no
unusual circumstances which might require diliclosure of such information,

L-1(c) Objection:(1) as to those providing strategy advice,
legel theories, impressions, conclusions and the like, since this
information is not discoverable, the names of the nerson(s) oroviding
1t cannot be discoverable, Appolicants show no unusual circumstances,
which they must (see objections to parts (a) and (b) above), and no

rationale whatsoever as to how the names of such persons might lead
to admissible evidence which 1s not protected from discovery.
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Objection:(2) to part (1) asking for expertise or facts supvorting
i1t. Determination of expertise is for the party resisting discoverr,
Ager, quoted above. Applicants have not requested in camera review
by the Board of this determination, As noted above, all exverts
to which this interrogatorv apnlies were informally consulted,
not specially retained or employed. Where exverts are Informally
consulted, no discovery is allowed. Ager, 3upra, at €03, Applicants
haven't even attempted to make the proper show!ng required to get
the names of peorle who were specially employed or retsined, who
are not going to teatify at trial., (There are none such involved here),
None of the other experts, informally consulted, is exrected to
testify at hearing in thils case,

Federal Rules of Civil Procedure, 26(b)(L4) says in part
"(3) Experts informally consulted in preparation for trial but not
retaired. No discovery may be had of the names or views of experts
in this category". See Ager at 500-502, Exverts who receive no fees
are considered to be informally consulted. Ager, 498-99, :E?{ej. oM
No discovery means Aprlicants aren't entitled to the 1nforna€{%:i£iigzg
they seek.

The Court in Ager said "We agree with the District Court that
tris preclusion (in Rule 26(b)(4)(B)) not only encommasses information
and opinions developed in anticipation of 1litigatlon, but also
insulates discovery of the identity and cther collateral information
concerning experts consulted informally." (p.501, citations omitted)
This includes "expertise and facts suvvorting hims (sic) exvertise"
(subpart (1) of L-l(c)), facts "underlying any 'retained or specleally
employed status' " (subpart (11), and explanation of the "need

to withhold such person's identity" (subpart (111)(A)).

Obviously, giving the resume of a person would make it much
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easier to identify that person. Thus, the information
re expertise leads, not to admissible evidence, but to non-d’scoverable
information (the identity of the expert). The same is true of
information concerring the need to withhold such verson's identitv,
Explaining that need even in general terms like "fears retaliation
by X", gives clues as to who the person is, or nerrows the field
of possible persons who fit the avallable information,

The Ager decislon ruled non-witness experts' names non-discoverable
because disclosure of their names would Subvert "the protective
provisiors of the rule concerning facts known or opinions held
by such experts" (p.503). By similar reasoning, the collateral
information requested by Aprlicants in interrogatory L-l(c) for

non-witness experts, if provided, would allow Applicants to subvert
the protection Ager and the federal rules give to the names of such
experts, The court did not use this reasoning, but did bar the
discovery of collateral informetion: "In sum, we hold that the
identity, and other colleteral information concerning an exvert

who 1s retained or specially ermloyed in anticipation of litigation,
but not expected to be called as a witness at trial, is not
discoverable exceprt ..."upon a showing of exceptional circumstances
under which it is irpractical for the party seeking discovery to
obsdin facts or opinions on the same subject by other means",

wiich is a "heavy burden". (p.503). The protection of informally
consulted persons, "nc discovery", is even stronger,

4-1(c)(41) there are no experts 'retained or specially ermloved!

involved here. Objection as to disclosure of detalls underlving that
status, see above, I also object to disclosure of any contractual

or employment provisions for such persons, Only the fact that the
person is 'retained or speclally employed' 1s discoverable under Ager
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without a showing that Applicants (the varty seeking discoverv)
are unable to obtain "facts or opninions on the same subject by
other mesans." Since Appnlicants have stated that they do have
expertise and Informeticn avallable to them on all my contentions,
including those asked about in this set of interrogatorfes,
they cannot make such a showing.

Since without that showing, Avplicants cannot get the
names of any experts specially employed or retained in this
proceeding, or knowledge of the facts or opinions known to
such experts, there is no point in even asking this interrogatory.
The answer cannot lead to admissible evidence because the route
to evidence (through the name of the retalned exvert to Info
known to the exvert or expert opinions) is barred by Anvlicants'
having admitted access to facts and oninions on the same subfject
by other means,

(111)(A) Objection., Need to withhold a person's name 1is
collateral information the discovery of which for retaired or
specially emnloyed experts is barred by Ager (see at 503) and by
the facts discussed in the objection to (1!) above, All informatlon
concerning experts informelly consulted 1s protected from discovery
under the same decis!on. (see at 502) Thus for this set, discovery
is totally barred on this matter. It could only arise if, on a

. showing of exceptional circumstances contrary to Applicants
svorn response that they have access to expert opifhions and informat!or
on each Eddleman contention in this case, the name of an exvert
specially retained or employed was ordered disclosed. Then I
could object to that disclosure based on need to withhold the

person's identity, but would seek that such Informatlon be examined

in camera by the Board and no*t delivered to Avplicants, since
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(as noted above) the very information about why the person's
identity needs to be withheld (especially if stated #in detall!
as Applicants ask) would tend to reveal that person's identity
or make it much easier to figure out.
(111)(3) Objection., The Board's 5-27-83 Order (see at 10-16)
nowhere requires me to state the protection or orivilege I relvy
on in withholding the identity of ary non-witness exvert. The
re exverts
licensing board upheld my vositionﬁgxcept that It would allow
a showing of "exceptional circumstances" with respect to a
non-witness expert informally consulted (Order at 15), But Applicants'
sworn response to my interrogatory G-5(a) is that they do have
information and expertise avallable to them on all the Eddleman
contentions admitted in this proceeding. As noted abdbove (ppli=E)
that Precludes their being able to make such & showing, Therefore

the requested information 1s irrelevant,

I have a feeling this interrogatory may be an attempt to get
me to weaken my poaition inadvertently through my lack of legal

expertise,
L=1(d): None, The licensing Board did not reaquire me to

identify such persons, only to demonstrate the apolicability of

another privilege if I did not. (S5-27-83 at 16)

4-2(e) Documents including facts will be provided. Documents
including work product, legal theorles, irmressions or other information
non-discoverable under 2,740(b)(2) will have all such Information
deleted on covies supnlied, Names non-discoverable will be deleted.
Documents consisting solely of information non-discoverable under
2.740(b)(2) will not be identified. Identification of these documents

13 irrelevant since the information thev contain 1s not discoverable
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absent a showing of exceptional circumstances which Applicants
cannot make under their resronses to my Interrogatory G=-5(a).
(see above at 6, L=5 for reasonxing)

Documentery
(b),Information not objected to above will be fidentified

for oacﬁ?interrogatory resnonse to which it relates.

4=3(a) Objection. To the extent this interrogatory can be
read to ask for work product, or other information including
stragegy, advice, legal theories and other matters protected
from disclosure under 10 CFR 2,740(b)(2), no information will be
provided. To the extent that this Interrogatory seeks the names
of experts or any collateral information about them (including
that which might be used to help identify them or any of them),

it s objocted to because such tnformat’on (A) 1s not dliscovewable

under Ager, supra (see object!ons above, to L-1(e),(c), etc);

(B) 1s not discoverable becasuse Applicants, in arswer to G=5(a)
of mr interrogatories, preclude themselves belng able to make
the showing of exceptional circumstances required by 2.740(bv)(2)
end by Ager for experts speclally reteined and by the Board here
(5-27-83 at 15-16), Reasoning the same as in (&) above, see
above there and at p,.b and pp L-5.

So far as I now know, there is no other information
not identified or objected to above, used. Objection to identifving

or collateral informat!on

the name of an expertﬂas a “'source" here is not necessary since
the names of experts are asked about in interrogatories "above"
in vour quest’ons, e.g. u-2(a{f§€c. If any information source

otherwise 1s used, answer or objection will be made where i1t 1s used,

L-3(b) See last sentence of response above, to L-3(a).
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RESPONSE T0 INTERR0GATORIES ON CONTENTICN 75

7%(L4th)=1. From the FSAR, I can't get enough informatfon
to answer. Blocking the condenser would lead to benting steam
to atmosphere (FSAR 10.1 and 10.4); to fully prevent access to
the ultimate heat sink may require growth of Corbicula or other
species including snails, (freshwater and brackish water svecies),
periuinkles, limnaea, vlanorbis or physa (etec) in the heest
exchangers of the ultimate heat sink to the auxiliery reservoir.
In the opinion of expert "george Goe" ("GG:" will indicate this
expert's oninions and judgments used in Turther answers herein),
Corbicula can live in the Harris condenser and could tolerate
chlorination es soon as they have any shell; the other svecles
ar well as Corbicula listed or described above conld live in
the ultimate heat sink heat ex@Hanger which "GG' describes as
"an inocubator". The more alkaline the lake side of the exchanger,
the worse, up to moderate levels of alkalimity,

As to the condenser, the intake water will contain organic
matter which the Corbiculs can feed on; "GG:" Arplicants' intake
and circulating systems provide nc means to prevent this., The
Corbicula or mussels (which are more tolerant of interface conditions)
could block the condenser either by sheer presence of so many of
them (they are extremely prolific and would be living in a warmed
environment with a continuous circulating food sunrly), by dead
1ndividuals and their shells, or by a combination of living
individuals ettached to the walls, not attached to the walls,
and shells of deed individusls, Other debris, for example snail
egg masses that are a blochemical glue, could be pulled through
Apnlicants' intake and help foul the condensers, Axll this per "GG:".

Once the condenser can't work, venting steam to atmosohere

or using the alternate heat exchangers (which may well be fouled,
see above) are the only ontions,
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75(4th)-2(a) "GG:" Brackish water organisms can tolerate
varying chlorine levels. Some marine organisms can tolerate
far lower levels than found in the sea, esvecially if there 1is
a chlorine gradient present and 1 sodium nresent, Periwinkles,
for example, could live with about 0.5 ppm chlorine. Although
a maintained levsl of & few pDPM chlorine would prevent growth of
most organisms, those which can shut off contact with water
Qe.g. by closing their shells) can survive 1f the chlorination
1a not continuous, €.g. the hour a day in two 37 minute sweevs
planned by Anplicants. The eggs and lervae/embryo stages of
the organisms (clams, snails, mussels, nossibly others) identified
under answer to 1 above (p.B8) are impressively tcugh and can
probably survive chlorination == at least, enough would survive
that growth would start up if chlorination storped, and growth
could occur with periodic chlorination for some individuals,

WE:All of the above assumes thet chlorination is done regularly,
and, e.g., doesn't stor during shutdowns or condenser maintenance.
1 have elsewhere noted Applicants' two-year-nlus fallure to
chlorinate their RHR systems at Brunswick nuclear station,
in spite of their having a plan and schedule for doing so,

RER heat exchangers

wrhich lexd to the filling of the momdmnzmma there with mussels
and mollusks, rendering them non-functional.

(b) Yes, the species are endemic to NC; blofouling by buildun
of organisms, accelerating corrosion, and egg masses and detritus
can occur ("GG:); have not yet determined if endemic to SHNPP but
all could be i{ntroduced via mud, boats, peonle, shell collectlions,
seawater dummed or usel at homes, fishing pails (with water), etc.

Since they cen be introduced, t+ almost doesn't matter if they

ars endemic near SHNPP now. GG: All these specles are nrolific.
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"GG:"

(¢) Impossible to cormletely specify. The egs and embryvo stages
of most of these organisms can tolerate dryness, heat, chemicals
and possibly freezing; mussels can tolerate oxygen and some dr»yness
1f periodic; for the brackish and marine organisms, insufficient
Cl and Na would be critical; 1 ppm is needed (or a gradient 'nclud’ng
this level) for most marine organisms; some, like veriwinkle, can
tolerate 0.5 ppm; for brackmish water orgenisms, the 1limits can
be lower. WE: Applicants' documents show levels of £.9 to 0,2
ppm with a residual level inside the plant of 0.F ppm chlorine,

They also use sodium hydroxide !r the vlant. "GG:" NaOHE will glve

sodium ions that the sslt-tolerant organiasms need. tae work of

A. Krogh gives the details about icon metabolism of such creatures,
75=(4th)=3(a) Yes. (WE and "GG:")
"GG B n

(b) mussels, other clams, freshwater snails, and other apecies
11sted or described in response to 75-1 above can do it, Egp cases/
masses of freshwater snails are in a bloloricel medium that Is
a8 very good glue -- can coat intake screens and be nulled inside
the rlant to foul surfaces. A heat exchanger is an ideal environment
for mussels. Circulated waser, warmth, oxygen (aeratlon *n cooling
towers) 1s also ideal for mollusks (snails etc); good for clams etc,

As noted above, these creatures are endemic to NC and can easlly
be introduced to the Harris plant if not there alreadr. §ff!' z

The environmental conditlons of a comnlex ecosystem 1like the
cooling towers/nower-plant/lake 1s subject to numerous influences.
Analysis down to the finest detall (ecological, energy, biochemical,
biovhvsicdl, etc) is necessary to assure that Imbalances won't lead,

e.2., to a snall bloom or disproportionate increase In clams or

mussels., Such an analysis would have to be a systems analysls

with full consideration of criticalities, cascade : phenpomens ,
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211 possible perturbations of the system (including those from the
plant operating, starting up, shutting down, shifting power, as

well as weather, biological and ecological perturbattiors, nutrient
levels, organie inputs, energy input/output end so on), with

the use of catastroohe theory since these are not the kinds of
ecosystems that can be analyzed by linear or higher-order functlions,
Cascaded phenomene necessitate the use of catsstroohe theory

(which is a mathematical theory not necessar!ly tled to catastrorhe,
but able to analyze cascades and phenomena where changes ave not
tied to past ohenomena in Bimnle fashion and are not reversible,
e.2. 28 in porulatfcn blooms of snalls or» clams or mussels).

It is necessary to do such an analysis to preclude the result

of a bloomed (ranid increase in) porulation of creatures that

can biofoul the Harrls condenser and RE® and heat s’nks of any

kind that have any connect’on to lakes.

(¢) "GG:" Without the analys!s described sketchlly above

(as to what methods and fineness of detail reoculred and some aata
required), no simple answer to this questinn 1s nossible. The
organisms involved are quite vrolific and they or their embwvo/egp
phases can survive significant environmental changes of all sorts
(as stated in resronse to 2(a) above, 1,9}, There 1s no simmle

way, including chlorination of unspecified periodicity or chlorination
or the periodicity planned by Annlicants, to guarantee these organisms
will not survive. They will surely be able to survive in the

Harris lekes (with the nossible excertion of those for which there
i{sn't enough NaCl, though salt levels in *the Farris lakes have not
been analzed (salt level info WE; rest: "GG"). Onlv neriw’nkles

and marine and some brackish water organisms would renufre salt,

The question is so general that this 1s the best arswer we

can now give. To the extent it calls for research, WE objects,
I don't have to do this kind of extensive research to answer.
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Supnlement to 3(b) and objectlon: Mussels, snalls are
endemic to SHNPP area., There are many spacles. Likewise for clama
able to 1ive in fresh water; there are about 50,000 kinds of
molluska., Preshwater slugs are also endemic to SHNPP area --
egain, many kinds, L!mnaea, a bivalve, may be here; planorbis
and physa are possiblilities.

The methods of biofoullng are as deacribed above, nlus the
bodies and eggs of slugs (which would be killed bv chlorine in
the plant, but which could get through *he intake screens).

Answer to (c) aprlies to these -- can't spec’fy conditions
under which they couldn't survive without comnlex analysis; above
answers give what we know,

Objection: To providing a list of the specles involved;
to providing detalled information for each svecles, We do not
have the informaticn in this form; it wonld be burdensome in the
axtreme to produce it (reviewing thousands of srecles, fleld
surveys, doing my own fleld surveys or having them done, doing
considerable research)., The general answers above are what we
know, and apnly ganerally to the species uner the conditlons given
(e.g. freshwater, certa!n chlorine levels, eta).

"GG : "
75<Lth-l4(a) Snails, clams (incl Corblcula), slugs, &nd

other organisms which heve an attaching foot or can cement themselves

in place. Objection: To providing a list, Burdensome, See 3(b) v.l2.
(b) "GG:" In general, those that can &ttach would have no

trouble at%aching to the metal or concrete (rive walls) inside

the nlant.wEIn addition to this oninion, which "GG" believes 1s

common knowledge, the TVA Corbicula exmert whose paner CP&L

suprlied me mentions attachment of them twice. I alrasadv gave

Hill Carrow the references in & meeting *‘n June (the 13th). Ob
4 n/Jd . ectlon:
To doing further research or answering for each snecles :
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The above answer (75-Lth-l(b)), p.12) anplies to species so
characterized. It's what we know,

Objection to "sll facts" request: To research all these
facts would be burdensome. Apnlicants can look un which organisms
can attach as readlily as we can, There are a massive amount of facts
about the attachment of organisms which are readily avallable
to Applicants to research. We don't have to do research to answer

questions., If I get more information, IY1l sunmply it.

75-4th (5)(a): ™GG:" This cuestion 1s so vague 1t 1s very
difficult to enswer with any exactitude, The tim!ng, amount,
concentration, extent in time of anplication, and period for
chlorine is not given. Gradients of chlorine are not addressed,
No 1light levels or exvosure to sunlight are given, The presence
of chemicals that can react with chlorine is not specified. Diffusion
curves, decomposition curves, oxygen levels, recirculation not given,

Nevertheless, here's a response basad on this vague cuestfon:

Slugs will probably die. If there's a chlorine gradient, clams
and anything else with a shell can just close up and eould probably
survive, Clam foot cement is not destructible dbv chlorine,.
(So, even if the clam dies, it stays attached).

The glochidia, eggs and embryo stages of the organiams
1dentified in response to the above inter»ogatories can probably
survive chlorine anplications at any level Applicants have described
for Harris. At least, some will survive., These organisms are
very prolific.

(b) The question i1s so vague it is Iimpossible to state
"a1l facts™. ™GG:" The facts are given in (a) above and other

responses above; these are also my opinions as an exvert,

Objection: To research to further answer. Avnlicants have
their own experts & researchers who can do it as eas!ly as we can,
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RESPONSES ON 83/84

83/84=4th(1)(a) Yes,.

(b) I'm still trying to find the reference. I anticipate
producing a supplement on carcinozens soon, in resvonse to past
interrogatories on this contention (there are lots), and will

try to cover this in that supnlement.

"GG:" Por any earcinogen, thers is no ageuous eoncentration
belew which it cannot "elicit a eancerous response in humans”,
A single molecule can cause or promote a cancer. Thers ig great
complexity in the reactions of chlorine in bio-systems with organics,
and 1t is very difficult to analyze (emphasis "GG"s). Thus you
gcannot specify such a level (other than zero).

Lth
(2)(a) WE &"GG": Yes., But see (c) below.

(b) "aG:™ It can occur wherever light 1s not, given the
presence of ammonia and chlorine. WE: Avoplicants claim 1light
levels will be very low in the lower parts of the reservoir,

"GG:" If it's a muddy lake, l013 can be present.
(¢) Note ("aG:) that organic matter can react with NCL,
in the absence of light.
"GG:"
83-84-4th 3(a) Question is virtually incomprehensibly vague.
However, it appears to imply the presence of erganie sarban and
0.2 mg/l (ppm) free availadle chlorine as assumptions, Under
these conditions, halogenated organic compounds can form. Only
one molecule would be necessary to cause & "Ancer; higher concentrations
simply increase the risk,
QGG:N
(b) Chlorine is highly reactive -- especially free avallable

chlorine. It reacts with organic compounds. Cancers can be caused

by incredibly small amounts of chlorinated organic chemicals,
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e.g2. chlorinated dicxins, kenone. The resulting cancers can take
20 years to show up. Single ion cen have cascaded effects that
can shut down cells, kill them possibly, and cause mutations, and

trigger or promote cancer, See later answers, e.g,
to L4(b), 5(b) & (c), 6(c) (b), B(e)19(e), 11(a), 12(a), 13(a) & (b),
.Ggyarcinogonicity of dloxin is also admitted in EPA draft revnort
on dioxin risks, A level of 1 t#illionth of a gram per cubdblc foot
(about 3 x 10"k kg/m3 or g/1) can cause 9 cases of cancer per
100,000 persons exnosed, The assessment for d'oxins in water
was that any more than 2,1 x 10-18 parts dioxin pver part of water
i{s an unaccentable risk to humans, These are for chlorinated
dloxins. As noted above, we thirk the risk levels should be lower,
but note that one molecule of & diox’n can have a molecular weight
of around 200 to 400. Thus, one molecule of dioxin in a gram
of water 1s about 2 x 10-¢1 parts by weight, so the EPA unaccenteble
risk level is about 1000 molecules per miliiliter. We think one
molecule of & chlorinated dioxin is an excessive risk, See discussien
above and as referenced, There are over 70 chlorinated d'oxins,
of which enparently the most toxic 1s 2,3,7,8 TCDD.

83/8L-Lth-L(a) What regulatfons? This question is

hypothetical and very vague . There may be no regulations,
e.g. for dloxins (chlorinated) or for other dangerous chlorinated
chemicals at Harris, including carcinogenic ones.

"GG:" Nevertheless, the answer is Yes, Dioxin and kerone are
carcinogenic in far smaller quantities than these regulations now set,
A single molecule event can cause cancer (orne molecule can cause it).
One ion cen 7unch throuzh membeances on nerve cells and cause

casecaded reactions (including disease and disorders), Cascaded

reactions in ceils and the human body can involve serious trouble.
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For example, if the affected cell 1s a spverm or an ovum,
genetic defects or birth defects can result.

(b) "GG:" See resmonse to (a) above, A lifetime of exverience
dealing with carcinogenesis and ecosystems bloclogy underlies the
answer and it is Ympossible to specify all facts sumnorting 1t,
zgazgsaumvtions made are not known to be true by elther WE or "GG",
There is also the matter of effluents be‘ng blo-concentreted and
of reactions within bacteria, algae, and other living organisms
that take in chlorinated chemicals discherged by Harris or produced
at Harris. The notential range of such reactfons 1s very large
as is the number and type of votential products, Move deta’l
in answers to 83/8L-6th parts below.

The impossibilitvy to specify all facts (stated above) is
an objection, Reason i1s that we don't have time to do the work
to dig out all the facts the expert knows and which inform the
expert judgment., The basis for the answer 1s reasonably given;

though more facts do su»vort it, i1t's burdensome and reculring

us tc undertake research to list them all.,

83/8L-4th-5(a) We assume that you mean the concentrations
in the effluents by themselves; otherwise thfs would be = Juolicate
of the ouestion L(a) above for chlorinated chemicals., Agailn,
this question !s so vague that we canrot give & genersl answer
that covers all the possibilities., Whar effluents? What regulaticns?
We orovide the following information as an attemn®et to resrond:

"GG:" All radioactive effluents are carcinogens, in any
quantity; trihalometheanes are; others -- see resworse to P(a) & 9(a)
below. WE: Analysis incomplete. Would need to run Thilly forward-
mutatfion %est on all the effluent svecies to answer ("GG:" this test

L]
1s the on® you need to run as the Ames back-mutetfon test w!ll clso



e "GG:" (provided the info)
pick up mutagens and some toxins), See past resronse on the
enhanced toxicity and mobility orf chlorinated commounds, as
it affedts their ability to be carc!nogenic (increases it),
Chlorine reacts to fo»m numerous stable cormounds with orgenic
matter (e.g. as found In lake water tc be drawn in for cooling
tower use at Harris),

The above answer and others here!n are bzsed on WE's undere
standing from Anolicants' counsel Eill Carru.w (8/1/83 by phone)
that the words ". cause cercinogenicity” means"start a cancenr"
or "c%uE?"a cancer"., ™GG"s opltions and fudgments use thet meaninrg,

(b%uin eddition to the known carc!nogenicity of chemicals
referenced or L
and radicchemicalgAcited above, it 1s known that 001 1s a prcmoter
cf cancer. This hypochlcrite lon is what Applicants will be
chlorineting with at Herris,
"GG:"

(¢) Impossible to svecify all the effluents due to reactiorn:
among them; this recuires extensive enalysis and research. Once
you identify all the possible effluent snmecles vou need to run
a Thilly forward-mutation test (under good scientific practice)
on each one to see if 1t's carcinogenic. If 1t 1s, one molecule
1s 811 it takes tc cause or promote cancer, See resronses to Lla)
and (b) above, pp 15-16, Time of exrosure =-- irrelevant 1f
there 1s exnosure internally (tc a cell or the body).

(d) "GG:" If an crganism has an immune system, as fish,
birds, and mammals do, then that organism has a cancer process
1ike the one in humans. If an organism has no Immune system,
result of exposure will probably be (direct) death, not a cancer.

The information i s the same as for humens as stated and

referenced above. As vou move up the food chain(s), concentrations
of these chlorinated and cther chemicals increase, It onlv takes one
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molecule to cause (or nromote) cance-,
Fish use their skin as an effective "lung" which takes uv
chemicals from and exchanges ions with water, There 1s also
the problem of chemical reactions with chlorine (and ammonia
and hydrazine) and organic chemicals inside bacterla, algae
or other living creatures, which can form carcinogenic chemicals,
See resrorse to parts of 11 below re bacteria (etc) "helper
effects" which are wevs these reactlons can be facilitated by
1iving creatures and their blochemlstry and untake of cormounds
present in their food or water..
Objectiont To listing snecles. I've already resolved
this once with Anvlicants. Anything thet has an Immun2 systenm
and takes in water or food containing these chemicals (carcinogens)
can get cancer., The chemicals can alsc cause disease or death
in all living beings, with or without immune systems. (This

1s also opinion of "GG")

83/8)=4th-6(a) "GG:" Derends on energy state of the
products., Some are stable, Stable compounds are formed by
chlorine in reactfon with organic matter (as will occur at Herris),
Stable ones will persist into the Cape Fear; less stable ones
my persist into the lake., Dioxins and kevone are oulte stable,
to give scme exarmles., WE: So are PC3s.

Objection: To listing. It's burdensome and reculres research
Arplicants can as ess’'ly do themselves into the stability of varifous
chlorinated commounds.

(1) see above tco; free chlorine and chlorine res!dmmzuels

will enter the reservoir. (11) see above too; "GG:" free chlorine

should not make it to the Gape Pear. But its comnounds can, and
can react there.
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(b) there may be some confusion caused by the word "persist"
persist for how long? indefinitely? Free chlorine will not vrersist
indefinitely; "GG:" It'll go into the air. Residual chlorine end
cklor*nated chemicals can elther nersist or react indefinitely
in the —eservolr unless thev release chlorine to the alr or
are moved out of the reservoir, e.g. into the Cane Fear,
Combined chlorine stays in the weter, Chlorine comnouhds formed iIn dark
places in the nlant can be stable through the lake and ¢¢o the river,

As to the smecifics inguited about In (1) through (iv)
that seeks research by use which CP&L can do as well., To the extent
not answered ebove, we answer "GG:" evavoratl!or 1s Irrelevant
since many chlorine cormounds don't evanxcrate at all; and I object
to doing the research for CP&L which has extensive rescurces
and has experts and information available on this subject.
(see their response to mv general Interrogatory 5(a)).
(¢) Answer and objectlior are same as to (b) above.

Stable compounds will get intc the river, Free chlorine will not
get that far 1f the lake is serated (as we exvect 1t will be ).
Commounds and chlorine in organisms cer get intc the »iver from

the plant and the cooling lake whenever water !s discharged from

the lake.

83/84-=4th-7(a). We haven't dcne this analysis. It's irrelevant
for two reasons: "GG:" the comrmounds formed by chlorine in the
presence of organic matter from a lake (or in the Harris plant)
are different from those thet would be formed in 2 swirming pool
or municipal water system where thet o~garic matter should be
removed before chlorination, Available organlcs, esnecially ones

from matter decaying in the lake, make the corrounds peonle

ars exrosed to different in these scenarfos,
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WE: Second resson it's irrelevant is thet a ccrmpariscon
of one risk to arother is improper. The added risk due to Herrls

i{s there regardless of what level of other risks peonle are exnosed to.

83/84-L4th-8(a) "8G:" (and WE concurs) A1) the radioactive ones,
trihalomethanes, toluene, dioxins (chlorinated), kevone., Of these,
trihalomethsnes are susvected carcinogens and the others are,
If ary 1,4 dioxane 1s discharged, it is an extreme cearcinogen too,
(A sunplement on carcinogens is coming). Note thet the chemicals
tn SHENPP discharges :an include products of react’ons In the plant,
This could lead tc many carcinogens being oresent, esveclfally
chlorireted ones. WB believes (basis, the article not vet fourd)

that NHCIZ, NH201 and NCl, are carcinogens.

3
(b) Burdenscme. Objection: The Informetion is read!ly
avallable in the literature and we have not assembled it.
(c) We have not estgbliﬁhed levels, Analysis not comrlete vet,
As noted in &sbove reSﬂonsefGéhis is a very cormmlex analysis, whick
may well be bevond the rescurces WE has avallable.
(d) Look at (c).
(e) "GG:" Depends on statistics of exrosure. From a systems
viewrpoint (the correct one to use) there !s no wav tn smecifyr such
a level for cormmounds towhich humans are exnosed.
(f) Exvert ovinion; common knowledge in science; research
on one-rolecule and one-ion events in carcinogeresis and casceded
reactions,
(g) A lifetime of exnmerience in modeling, dynamlcs of ecosvsterms,
cascaded systems, blclogy and carcinogeresis (among other thirnps),

underlies the expert onirions , Burdensome to semarate out the

specific facts; objection to that antl to revealing Znformation
which would tend to identify the expert "GG:" who belleves that



the above info will not reveal "GG"s identity and surrlied 1t

for this answer exnlicitly on that basls.

83/84<4th<G(2) "GG:" (end WE) All of them.

(o) "GG:" All red’oactive materlals are carcinogens. In additien,
trihelomethanes, chlorinated dioxins, chemicals identifled in above
responses, tritium Irnducing breaks Iin DNA (this last is alse exvert
en'nion of "Wes Wee" who has becn informally consulted re nowevr
plant effluents and other matters ret fnauired about here).

WE: See also NRC resnonse to Eddlemsn ‘nterrogatories on th!s

content’on, June, 1983. I see no need to retrme the nfo here,
(c) Objection: Haven't done the research, and much of

the info I possess was surrlied by CP&L., Ther can wesearch 1%

as well as I can. A list of other carcirogens is coming n

a suprlement, -- WE.

(d) Look at (c).

83,84-!4th=10(a) OCbjection: to making & 1list: Burdensome
and I haven't done the research; info s eaually svallable to CP&L,
T still have to locate scme documents re thls,

PARTIAL ANSYER: Generally, chlorinated organics, heavy metals,
coal particulates (U, Pb, CR, Cd, As, etc) see documents fdentitled
for Eddleman 8F, 6-20-23 filing re DEIS. Above 1s oninion of "GG"
as to carcinogenicity or suspected carclnogenicity (suspedted an~lies
to the chlorinated organics that are not carcinogens known),

(b) Sources cited, see also response te 8(f) and (g) o 2C above,
Objection: Carcinogenlicity Informetlion 1s read’lv available
1r public literature. I shouldn't have to look It uv for CFEL,

(¢) a new 1ist will be in a supnlement when T have time to

dlg the information out of sources, Objection: To listing concentrations
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the reactions are comnlex and concentrations are not fixed. See
83/84-1(b) resnonse above for exvert opinicn on this.

I .1so object because it's burdensome. Our position is that
1f the chemlczl ocecurs in any concentratfon (other than zero)
4t increases the risk to humens and other living things fronm
cancer and disease. (WE and "GG").
(dl Lgok at (¢) and resronses szbove re carc’nogenesis,
(e)GGéee response to 8(e) p.20 above., Can't smecify anv level
without extensive tests (e.g. Thilly forwerd-mutaticn test on

everv cormnound present or nossible) and a b'o- and eco-svstems

approach. One molecule 1s erough to initlate or» promote cancer.

You are dealing with cascaded ecosystems and blosyst~ms here,
so effects can be verr large from a tiny cause,
(f) Objection, burdensome, "GG:" We'd have toc list libraries full.
See above resnmonses for answer and vosition/oninion re carcincgenesis ete,
(g) Objection, burdensome. See cbjection to (f) above
and expert opition there, Partlal answer: "GG:" The historr of
that field s (extensive)., For examnle, the work of Lavori,
the statistician, re cadnium -- good examnle of tiny cause with
comnlex effects., See also the work of Rene Thom et al on catastrorhe
theory; this field encompasses chemistry, bilology and nhysics.,
Lifetime of experience of "GG" underlies thils ovinion and
those inquired about in this Interrogatorv. I object to detailimg 1t
as (1) burdensome (2) likely to reveal the 1dentity of "GG",
wrhich Apnlicants are not entitled to., Since this ccllateral
tnformation would tend to identifvy"GG", its disclosure is prohiblted
under Ager, ee objections above, v €03 etc. Arrlicants have
experts and info avaflable to them on this subject, and "GG"

is only being informally consulted, so (same case) thev can't get
identification of "GG" at all,
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83/8L-4th=11(a). "GG" Impossible to specify due to comnlexity
of possible reactlons and vagueness of ouestion. A Joint reaction
(or reactlon sequence) would be mossible, especizally in bacteria,
See resnonse to (c¢) below.

(b) Look at (a) and (c).

(c) "8G:" Bacteria concentrate manv commounds, working from
the parts rer million level at the interface, Closed systenm in
the bacterla can allow further concentratirn and reactlions,

Potential and nhotoact!vated reactions -- too many nossibilities
to analyze a level of concentration of (1) (i) or (111) for.
Devends on temmeratures, time, helver cell nhenomena, other
bacteria effects (e.g. concentration), bloconverter reactions;
ammonia forms comrlexes with metals (e.g. Hg, Cd, Cu, Ni, Fe, etc);
Chlorine and hydrazine will always resct., Armmonia and chloramines
can react with oxygen in orgeanle commounds and blosystems.

The above 18 common knowledge in blochemistry and systems.

Objection,: To doing the research needed to answer the
question literzally. It'é burdensome, we haven't done 1t, and
CP&L cen Ao their own research with their vast resources.

(e) Objecticon: Burdensome. "GG"'s lifetime of experience

in the field =- see (10(e) and B8(e)) above. (partial answer)

83/84-4th-12(a). KEill Cerrow, counsel for Applicents,
told me 8.1.83 that the "concentration ... (I) recormmend” means
"pecormend or reocrkgnize as sefe”, WE & "GG:" None.
"GG:" What vou need is a different tyve of discharging system
to eliminate discharge of these conrounds. A standing zeration

tank in full light (with ergon lams etc to durlicate solar

spectrum at night) will probab’y take care of the chlorine. Stabdle

comﬁou?gi will Rﬁsb?gg?EbSQe So lo80@dRt rations, One molecule's too much.
This is ooninion of "GG" as well as WE.
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83/8,-lith-13(a). This is vegue as to the standands, but
we can answer. "GG" and WE: Yes, Chlor!nated compounds are 2
pisk at any level, So are radioactive materials,

(b) Objection, burdensome, For radioactive materials see
Gofman, Radlation and Human Health; Caldiczobt, Nuclear Madness;
Nader & Abbots, The Menace of Atomic Energy; EAF, Accidents
W11l Hapren; Berger,Nuclear power, the Unviable Option;

Olson, Unaccepteble Risk; fcr chlorinated chemlcals see the
literature on carcinogenicity; solubility enhancement and
reactivity caused by chlorinatfon well known., Ovo'nion of "Gg".
Exlstence of cascade rhenomena, analphvlactic shock, venoms etc, #*
83,8L-L4th-14(a) (1) Haw River Assembly studv; NC DN®CD monitoring;
(11) UNC monitoring for Corps of Engfneers (111) DNRCD monitoring?
(iv),(v) rot sure; there would be non-pofnt runoff srd coal narticuletes
at any rate,
(b) Don't have them in hand =-- will look and supvlement,
scontinuatlan of 13(b) above: chemicals like venoms trigge~ing
comnlex events in blosystems; chemical end !on interfevwence with
these and

ferttilization; similar phenomena surmort the single-event

being enough tc cause cancer or oromecte 1t,

1 hereby affirm that the above answers are true and corvect
to the best of my knowledge and belief, I will lend CP&L anv documents
jdentified above for inapection end conving. Contact me for time and

place agreement on reasonable terms, m 2%@

August L, 1983 Wells Fddleman



